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This Prc-Asses?metat Test is designed to help you to pinpoint the weak areas in your
background. Sit aside 1 hour to take this test. Check your answers with those at the
end of the test. Then evaluate yourself,

PRE-ASSESSMENT TEST )

Which element has highest ionization energy?

A)Li : C)B
B) Be D) Na

The mass of one mole of electrons is )

A) 1.008 mg C) 0.184 mg

B) 0.55 mg D) 1.637 mg

The volume occupied by 1.4g CO at S.T.P is

A) 22.4 dm® C) 1.12 dm’

B) 2.24dm’ D) 112 cm?

Enthalpy change of which compound cannot be measured directly
A) CO:2 . 0)S0:

B) NO2 D) CO

Which of the following set has all species isoelectronic

A)F, CI, Br C) F’, Ne, Na*

B) Li*!, Na*!, k! D)H', H, H

Which element has same isotopes like palladium

A) Nickel C) Cadmium

B) Calcium D) Tin

What can affect the magnitude of equilibrium constant Kp, ofa reversible gascous reaction?
A) Temperature ‘ C) Catalyst

B) Pressure D) Concentration

Which pair of mixture is called ideal solution
A) Water — ethanol C) Water — ether
B) Chlorobenzene and bromobenzene D) HCI and water

The preparation of H2S04 by contact process is an example of:
A) Autocatalysis C) Heterogeneous catalysis

B) Homogeneous catalysis D) Enzyme catalysis
A safe and more reliable method for drying the crystal is through

A) Hot air currents C) Oven
B) Folds of filter paper D) Vacuum desiccator
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Pre-Assessment Test

Q.IT A method of separation of components from its solution using Distribution law is

A) Sublimation ; C) Solvent extraction
B) Crystallisation - D) Distillation

Q.12 A real gas obeying Van der waal’s equation will resemble the ideal gas if
A) Both *a’ and *b" are small C) *a’ is small and ‘b’ is large
B) Both *a’ and ‘b’ are large D) ‘a’ is large and ‘b’ is small.

Q.13 Equal masses of methane and oxygen are mixed in empty container at 150°C The
fraction of total pressure exerted by oxygen is

A) 89 C) 173
B) 16/17 D) 1/9
Q.14 Plasma is used in
A) Fluorescent bulb C) Lasers
B) Neon signs D) All of these
Q.15 The molecules of CO; in dry ice form
A) lonic crystal : C) Molecular crystal
B) Covalent crystal D) Any type of crystal
Q.16 Which of the following is pseudo solid '
A) CaF; | C) Glass
B) NaCl D) Diamond

Q.17 Only London dispersion forces are present among the
A) Molecules of water in liquid state

B) Atoms of helium in gaseous state at high temperature
C) Molecules of hydrogen chloride gas
D) Molecules of solid iodine

Q.18 The order of reactivity of halogens with alkane is

A) 2> Br;>Ch>F; C)CL>F2>Br>1
B)F2>Clh>Bn>1 D) 2> F2> Clh> Brs

Q.19 Quantum number values for 3p orbitals are '
A)n=3 [=2 . C)n=3 I=1
B)n=3 /=0 Dyn=3 /=3

Q,zt[i When fast neutron strike the nucleus of nitrogen the particles cjected are
A) « - particles C) y-rays
B) f- particles D) X - rays

Q.21 Which specie has unpaired electrons in antibonding molecular orbitals
A) 0;? C) B>
B) N;? D) o7
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Q.22

Q.23

Q.24

26

Q.29

Q.30

Atomic radius can be determined by
A) X — ray diffraction () Optical microscope
B) Speetrophotometer D) Electron microscope

For a given process the heat changes at constant pressure (gp) and at constant
volume (qv) are related to each other as

A)G=q O g >aq

B) g, <q. D)g,=q.2 -

For which system does the equilibrium constant Kc has unit of (concentration)™
A) Na#3H: — 2NH; - C) 2NO: — N:04

B) Hx*l: = 2HI D) 2HF == Ha:*F: .

Solubility product of AgCl is 2.0 x 10"° moF dm™. Maximum concentration of Ag™'
ions in the solution is

A)2.0x 107" mol dm™ €) 1.0 x 107" mol dm™
B) 1.414 x 10°° mol dm™ D) 1.0 x 10" mol dm™*
18g glucose is dissolved in 90g of water. The relative lowering in vapour pressure is
equal to
1

A) - 06

3

- I
B) 3.1 D) ;
Which one of the following is more dilute solution
A) 5.85 % NaCl Solution ' C) 6.0 % urea solution
B) 18.0 % glucose solution ' D) 24.2% sucrose solution
Stronger is the oxidizing agent, greater is the
A) Oxidation potential ' C) E.M.F of cell
B) Reduction potential D) redox potential
Which of the following can be used in laptops?
A) Silver oxide battery C) Nickel cadmium cell
B) Fuel cell ' D) Lead accumulator

Which is true about Zn-Cu galvanic cell?

A) Reduction occurs at anode

B) K™ ion transfer from salt bridge to left beaker of ZnSOs
C) Oxidation occurs at cathode

D) Anode is negatively charged

KETS -

PRACTICE BOOK C p




Pre-Assessment Tes

— = — ———
—————

——

E—

Which is the unit of (K) rate constant for zero order reaction

Q.31
A)s” C) mol"! dm? s
B) mol dm? s D) mol? dm® s |
Q.32 Nitrates of which pair gives different products on thermal decomposition
A) Na, K C) Li,Na
B) Mg, Ca D) Li, Ca
Q.33 The number of grams of NaOH are present in 500 cm?® of 0.1M NaOH
A) 40 C)2
B) 20 D) 4
Q.34 Keeping in view the size of atom, which is in correct order
A) Mg > Sr C)Lu>Ce
B) Ba> Mg D)Cl> 1
Q.35 Which one does not give borax bead test |
A) Copper sulphate C) Cobalt sulphate
B) Barium sulphate : D) Nickel sulphate
Q.36 Which one is not the use of silicones
A) Lubricant — C) Rubber sheet
B) Water repellent film D) Medicine
Q.37 The most reactive allotropic form of phosphorus is
A) White C) Black
B) Red D) Violet
Q.38 Chemical composition of cinnabar is
A) FeSz C) PbS
B) HgS D) ZnS
Q.39 Which molecule has the highest bond energy among the halogens
A) Fluorine C) lodine
B) Chlorine D) Bromine
Q.40 When chlorine is passed through hot solution of caustic soda the reaction is said as
A) Displacement reaction C) Disproportionation reaction
B) Reduction reaction D) Double displacement reaction
Q.41 The most paramagnetic element is
A) Iron C) Chromium
B) Cobalt D) Manganese
Q.42 In the complex [Cr(OH)3(H20)3], the coordination number is
A)2 C)4
B)3 . D)6 s
KETS - PRACTICE BOOK d
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Q.43

e

After digestion protein changes to:
A) Glyeerol C) Glucose
13) Fatty acids D) Amino acids
Q.44 A great variety of the organic compounds is due to its property of carbon
A) Show tetravalency C) Show isomerism
13) Exhibit catenation ; ) Can form multiple bonds
Q.45 In 1- pentene -4- yne the earbon number 1,2,3 exhibit hybridization, respectively
A) sp' = sp* - sp C) sp? - sp - sp’
B) sp* = sp - sp’ D) sp? - sp? —sp’
Q.46 Vinyl acetylene combines with hydrochloric acid produces
A) Divinyl acetylene C) Chloroprene
B) Ethylidine dichloride D) 1,3,3-trichloro butane
Q.47 When benzence is heated in air with V205 at 450°C yields
A) Phenol C) Glyoxal
B) Maleic anhydride D) Benzoic acid
Q.48 When toluene reacts with chlorine in sunlight, the first major product is
A) Benzyl chloride C) O-chlorotoluene
B) Benzal dichloride D) O-chlorotoluene and P-chlorotoluene
Q.49 Which one of the following will be sulphonated readily
A) Chlorobenzene C) Nitrobenzene
B) Toluene : D) Benzene
Q.50 Which one of the following is not a good leaving group
A) HSOy C) OH
B) CI D) Br
Q.51 When COz is made to react with ethyl magnesium iodide in dry ether followed by
acid hydrolysis yields
A) Propane . ' C) Propanoic acid
B) Propanal D) Propanol
Q.52 The process of fermentation involves all the enzymes except
A) Diastase C) Zymase
B) Invertase D) Sucrase
Q.53  Ethyl chloride on reduction in the presence of Zn/HCl produces
A) n-butane C) Ethane
B) Ethanol ‘ D) Diethyl ether
Q.54  Which one does not exhibit aldol condensation
A) Ethanal C) Benzaldehyde
B) Acetone D) Butanone
Q.55 For industrial preparation of CH;CHO catalytic promoter is
A)PACl | C) CuCl,
~ B)CuCl, D) PbCl;
KETS -
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.56

0.57

Q.58

Q.59

Q.60

The common name of propane -1,3-dioic acid is

A) Oxalic acid ) Malonic acid

1Y) Succinie acid ) Fumaric acid

Which of the following is not a fatty acid

A) Propanoic acid _ C) Phthalic acid

1¥) Acetic acid 1)) Butanoic acid
Industrial materials, thermal power stations are coated with

A) Polyester resins ) polyamide resins

1) Epoxy paints D) Polyvinyl chloride
Which one of the following fertilizers provides the nitrogen and phosphorus to the plant
A) Urea C) Diammonium phosphate
1) Calcium superphosphate D) Potassium nitrate
Chlorination of water may be harmful if the water contains

A) Ammonia ; C) Carbon dioxide

13) Dissolved oxygen D) All of these -
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Topic %  [PRACTICE EXERCISE]

e, g

FUNDAMENTAL CONCEPTS

T REUATIVE MASSES & 1SOTOPES

T

Q.1 Haemoglobin molecule is how many times heavier than helium atom
A) 68000 times C) 34000 times
B) 17000 times D) 1700 times
Q.2  Which is a molecular ion
A) NH4' C) NHy*
B) H;0" D) SO472
Q.3  Which one is mono isotopic element
A) Chlorine C) Fluorine
B) Hydrogen D) Cadmium
Q.4 How many isotopes are present in palladium
A) Two C) Four
B) Six D) Nine
Q.5 Atoms having same mass number but different atomic numbers are called
A) Isotopes C) Isotones
B) Isobars D) Isomers
Q.6  How many unstable radioactive isotopes have been produced through artificial disintegration
A) 280 ' C) 300
B) 40 D) 154
Q.7  Inamass spectromcter. increasing the electric field with constant mngnelic field results in
A) Increased radius ‘r’ C) Decreased radius ‘r
B) Increased ionization D) None of the above
Q.8 Molecular ions are produced in mass spectrometer. Which type of molecular ions
formed more abundantly
A) Negatively charged C)H’ ions
B) Positively charged D) equal positive and negative ions
Q.9  The separation of different isotopes in the mass spectrometer is done on the basis of:
A) Different amounts of positive charge on each ion
B) Different ™ values
(54
C) le‘ferenl £ values
m
D) Vclocmes of the ions
Q.10 'Which of the following isotopes will have maximum deflection in magnetic field
during mass spectrometric analysis
A)C-12 C)C-13
B)C-14 D) Same deflection
Q.11 An element has two isotopes A—63 and A-64 with average atomic mass 63.5 amu,
Relative abundance of lighter isotope is
A) 50% : C) 40%
B) 25% D) 75%
KETS - PRACTICE BOOK 1
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Q.12 Number o:%; ions when 0.1 mole of sulfuric acid is completely ionized 111 water.
A) 4 x 6.022 x 102 | C)2 x 6.022 x 102
B)1 x6.022 x 103 D)2 x 6.022 x 10?2
Q.13 How many electrons have to be removed to ionize 1.0 x 10 moles of Ne atoms ¢,
Ne" ions in a neon advertising tube
n
A) 6.02x10 C) 1.0 x 10 x 6,02 x 10%
1.0x10°°
B) 1.0x10™x6.02x10* D) 1.0x |0-°x6.02'x|o’-‘
20.2 9.65x107" |
Q.14 When 0.5 moles of Al2(SQ4)s are dissolved in water, total number of particles produced
A) 1.2 x 108 C)i.5x10%*
B) 3.0 x 10¥ D)2.5 x 102
Q.15 Which of the following contains 1 mole of the stated particles
' A) Chlorine molecules in 35.5 g of chlorine gas
B) Electrons in 1g of hydrogen gas
C) Hydrogen ions in 1dm? of Imol dm™ aqueous sulphuric acid’
D) Oxygen atoms in 22.4 dm”® of oxygen gas at STP
Q.16 The number of moles of COz which contain 16g of oxygen
A)0.25 C)0.50
B) 1.00 D) 1.50
Q.17 The mass of one molecule of O3 is
A) 6.02x10* . C) 0.32g
32
32
B)32g D) §oaxio®
Q.18 Amount of oxygen in grams which contains 1.5x10%2 molecules
: A)0.08 C) 80
B)0.80 D) 1280
" Q.19 Number of electrons in half mole of Na*
A) 10 C)s
B) 5.5Na D) 5Na
Q.20 3x107*' moles of an amino acid having molecular mass 200 g mol', would have
molecules
A) 200 : . C)300
B) 1800 ' D) 36000
Q.21 The relative atomic mass of oxygen is 16amu. What is the mass of 2 mole of oxygen
pas?
A) 64g _ C) 100g
B)32g D)71g .
Q.22 Which of the following has maximum mass
A) 25g of iodine C) 25g mole of water
B) 25g atom of oxygen D) 25g of nitrogen gas
Q.23 Mass of one mole of chlorine gas is
A) 32g C)35.5¢
B)71g D) 46g -

KETS
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Q.24

Which of the following is not true for a mole?

A) It is counting unit

B) Itis the gram atomic or gram formula mass of a substance

C) It contains 6.023x10 particles

D) It contains difTerent number of particles for different substances

EEMPIRICAE ANDIMOEE QUIARIEO RV UITA 10

Q.25 During combustion analysis, which one is used for absorbing carbon dioxide
A) 50 % KOH solution C) 5% KOH
B) Mg (ClO4)2 D) Silica gel
Q.26 Absorption of CO2z in KOH solution during combustion analysis is
A) Chemical change C) Physical change
B) Neither chemical nor physical change D) CO; absorbed in Mg(Cl1O4)2
Q.27 Which of the following compounds has highest percentage of oxygen by weight
A) CH;0H C) HCOOH
- B) C:HsOH D) H20
Q.28 Which of the following compound have empirical formula, but no molecular formula
A) H,0 ; C) CsHe
B) H,0; D) NaCl
Q.29 The sole products of combustion analysis are
A) COz and NH3 C) H20 and Mg(ClOa4);
B) CO; and KOH D) CO; and H20
Q.30 An acid with molecular mass 104 contain 34.6%C, 3.85% H and rest is O. The
molecular formula of acid is _ :
A) C3H4O4 C) CaH204
B) C;H.O D) C;HO:; =
| S TO1C HIOMETRICEALCULATIONS e |
Q.31 6Na+Fe,0,—>3Na,O + 2Fe .
For above reaction, if you are provided with 230g Na and 320g Fc:03, then limiting
reactant is ' .
A) Na C) Na,O
B) Fe:0; D) None of these
Q.32 Mg reacts with HCI as per the following reaction
Mgs) + ZHCl (aq) — MgClz (aq) + H2 () ]
Given that; Mg = 21g and HCI=21g, the excess reactant is;
A) Mg C) HCI
B) Both are in stoichiometric amounts D) None of these
Q.33 Number of moles present in 0.6 gram of silica is (Atomic mass Si =28, 0 = 16)
A) 0.01 mole C) 0.044 mole
B) 0.064 mole . - D) 0.054 mole
Q.34  What volume of oxygen is required for complete combustion of Sem?® CzHa
A)2em? C) 5em’
B) 12.5¢cm? D) 13.5cm?
Q.35 Volume occupied by 4.4g of COz at STP is
A) 2.24dm’ C) 22.4dm’
B) 112¢m? D) 1.12 dm’
KETS - PRACTICE BOOK "
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Q36 11.207dm’ of methane at STP has moles of hydrogen atoms
A)4 )2
B)S8 D) 16

Q37 How much Al is required to form alumina with 12g of oxygen
A) 27g C) 13.5g
C) 54g D) 24g

Q38 The actual yield is always less than the theoretical yield due to
A) Side reaction C) Reversible nature
B) mechanical loss D) All of these

Q39 Indicate the incorrect statement from the following
A) A limiting reactant is consumed at the end of reaction
B) Actual yield is always greater than theoretical yield
C) Stochiometric calculation can be only done if no side reaction happens
D) The empirical formula and molecular formula of some of compounds are same

Q.40 Which one is the molar volume of the gas at STP?
A) 24dm’ C) 80dm’
B) 22.4dm’ D) 40dm*

Q.41 The calculation of the efficiency of a chemical reaction can be checked by knowing
the amount of
A) The limiting reactant C) The access reagent
B) The product formed D) The substance left unused

Q.42 When one mole of each of the following is completely burnt in oxygen, which will
give the largest mass of COz - '
A)CO C) Ethane
B) Diamond D) Methane

QA5

Q.46

Q.47

Q.48

e CONCENTRATION UNITS OF SOLUTIONSEES el |
When liquid solute is dissolved in liquid solvent, then the best unit of concentration s

A) %%/ C)%%
B)“/o% . D)%%{

The molarity of 2% w/v NaOH solution is

A)2M C) 0.25M

B) 0.05M D) 0.5M

What is the molarity of a solution when 45g of glucose is present in 500cm? of solution
A)SM C) 0.5M

B) 2.5M D) 4M

Which of the following concentration unit will change with temperature
A) Molality ' C) Mole fraction

B) Yew/v D) Y%w/w

In a mixture of 7g nitrogen and 8g oxygen, mole fraction of nitrogen is
A)0.3 C) 0.1

B)0.25 D) 0.50

The mass of glucose required to prepare 1dm® of 20% glucose solution is
A) 18g C) 36g

B) 180g D) 200g

KETS -
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(.50

Ji)ll_f_!__.'_lﬂtl 1 D) 4/5 and 1/5
PAST PAPER QUESTION

Maolarity of pure water is

A) IM C) 55.5M

DRELY D)6M

Yolution contains 1 mole of alcohol and 4 moles of H20. The mole fraction of H20

and alcohol will be
A) A/5 and 4/1 C) 1/5 and 4/5

‘I'he relative abundance of the isotopes of elements can be determined by

0.1
A) X-rays C) Solvent extraction
13) Mass spectrometry D) Chromatography
(0.2 If we know the mass of one substance, we can calculate the volume of other
substance and vice versa with the help of chemical equation is called
A) Mass-mass relationship C) Mass-volume relationship
13) Mass-mole relationship D) Mole-volume relationship
().3  In the mass spectrometer ; detector or collector measures the
A) Masses of isotopes C) Percentages of isotopes
13) Relative abundances of isotopes D) Mass numbers of isotopes
0.4 A sample of Neon is found to exist as 2Ne, *'Ne. Mass spectrum of *Ne’ is as follows
90.92%
5 : 8.82%
0.26%
20 21 22
Muass Number
What is the relative atomic mass (Ar value) of Neon?
A)20.18 C) 20.10
B) 20.28 D) 20.22
(.5  With the help of spectral data given calculate the mass of Neon and encircle the best
option, (Percentage of Ne , ’'Neand:Neare 90.92%, 0.26% and 8.82%
respectively)
A)22.18 amu C) 20.18amu
B)21.18amu D) 22.20amu .
0.6 While finding the relative atomic mass, which of the following standard is used to
compare the atomic mass of chlorine (35.5amu)
A) Neon-20 C) Nucleon number
3) Carbon-13 D) Carbon -12
0.7 The average atomic mass of Boron is 10.8. It has two isotopes of masses 10 and 11
respectively, What is the percentage of isotope with the average mass of 10?
A) 80% C) 60%
13) 50% D) 20%
KETH - PRACTICE BOOK 5
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QS Which two elements are isotopes?

A) “Xand Yy C) iXand Y
B) TXand 2y D) sXand"\Y
Q.9 The best standard for the calculation of relative atomic mass
A) H-1.008 C) Carbon -12
B) Carbon-13 D) Oxygen -16
Q.10 How many chlorine atoms are in 2 moles of Cl
A) 2x6.022x10° atoms B) 35.5 x 6.022x10% atoms
C) 2=10* atoms D) 2x6.02x10* atoms

Q.11 Choose the correct option regarding number of particles associated with one mole of
a substance
A)6.03 x 10% C)6.02x 10-¥
B)6.01 x 107" D) 6.02 x 10

Q.12 A piece of diamond embedded in a gold ring weighs 6.0 gram. How many number of
moles of Carbon does it contain?
A) 6.0 mole C) 0.5 mole
B) 1.0 mole D)1.5 mole

Q.13 Iron is manufactured industrially in Blast furnace using Hematite, an ore of iron and a
reducing agent Carbon monoxide. Fe.0, + 3CO —» 2Fe + 3CO, Calculate the mass of

iron ore used to manufacture S6g of iron with excess carbon monoxide. Assume that
the process gives 100% yield.
A) 160g C) 112g
B)280g D) 80g
Q.14 An organic compound has empirical formula CyHy0 if molar mass of the compound
is 110.15 molecular formula of this organic compound is
(A.of C=12, H=1.008 and O = 16)
A) CcHO; C) CsH.Oy
B) C:H;O D) CeH Oy
Q.15 A polymer of simplest formula CH: has molar mass of 28000 gmol', Its
molecular formula will be
A) 100 times that of its empirical formula  C) 500 times of its empirical formula
B) 200 times that of its empirical formula D) 2000 times that of its empirical formula
Q.16 An organic sample consisting of carbon, hydrogen and oxygen was subjected to
combastion analysis. 0.5439 g of this compound gave 1.039g carbon dioxide, 0.6369g
of water vapors. The empirical formula of this compound is
A)CH;O C) C:H:0
B) CiHi:H:0 D) CHiO )
.17 The formula which shows the simplest whole number ratio for the atoms of different
elements in compound

A) lonic formula C) Empirical formula
B) Structural formula D) Molecular formula
().1%8  One mole of any gas at STP occupies a volume of
A)22.414dm’ C) 23.414dm?
B)22.414cm’ D)20.414dm?

KETS - PRACTICE BOOK 6
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Q.20

Q21

Q.22

Q.23
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When 8 grﬁms (4 moles) of Hz react with 2 moles of Oz, how many moles of water
will be formed

A) Five C) Six

B) Four D) Three
Hydrogen burns in chlorine to produce hydrogen chloride. The ratio of masses of
reactants in chemical reaction Hz2 + Cla — 2ZHCl is

A) 2:35.5 €)1:35.5

B) 1:71 D) 2:70

The number of molecules in 9¢g of ice (H20) is

A) 6.02 x 10% C) 6.02 x 10?2
B) 3.01 x 102 D) 3.01 x 10%
How many moles of sodium are present in 0.1g of sodium?
A)4.3x107 | C)4.01x107?
B)4.03x10™' D) 4.3x107?

A researcher has prepared a sample of 1-Bromopropane from 10g of 1-propanol.

- After purification he had made 12g of product. Which of the following is percentage

Q.24

. Qa5

Q.26

Q.27

Q.28

Q.29

Q30

Q31

Q32

—

yield?

A) 60% C) 90%

B) 58% D) 50%

Which one of the followings has same number of molecules as present in 11g of COz2?
A) 4g of O . C)4gof O

B) 4.5 g of H20 D) % moles of NaCl

Calculate the gram of H20 formed when 8 g of CH4 burns in excess of oxygen.
A) 21 grams C) 18 grams

B) 19 grams D) 15 grams

3.0 mole of calcium will contain g of calcium

A) 105gm _ C) 80gm

B) 100gm D) 120gm

The number of molcs of water in 1Kg ice are

A) 50 moles C) 1000 moles

B) 55.5 moles D) 100 moles

How many moles of calcium carbonate are present in 1.75 kg of calcium carbonate?
(Ar of Ca=40, Ar of C = 12, Ar of 0=16)

A)0.0175 mol C) 1.75 mol

B) 17.5 mol D) 1750 mol

During stoichiometric calculations, which of the following laws must be followed?
A) Law of conservation of mass C) Law of conservation of energy

B) Avogadro’s law D) Dalton’s law

Mole fraction of any component is the ratio of moles of all components in a:
A) Compounds C) Solution

B) Molecule D) Solid

Molarity is defined as the number of moles of solute of any substance dissolved
A) Per dm of water C) In one g of water

B) Per m® of water D) In100 ml of water

10.0 grams of glucose are dissolved in water to make 100 cm? of its solution, its
molarity is

A)0.55 ) 10

B)0.] D) I

KETS -

PRACTICE BOOK 7



—e S —
——

UHS Topic-1A Fundamental Concepts

—

Q.33 Given solution contains 16.0 g of CH3OH, 92.0g of C:HsOH and 36g of water,
Which statement about mole fraction of the components is true?
A) Mole fraction of CH3OH is highest among all components
B) Mole fraction of C;HsOH and H:0 is the same
C) Mole fraction of CH30H and CaHsOH is the same
D) Mole fraction of H20 is the lowest among all
Q.34 'What mass of NaOH is present in 0.5mol of sodium hydroxide?

A) 40gm C) 15gm
B)2.5gm D) 20gm
Q.35 Solution contains 85.5 g of sucrose [CanOl,) in 250 cm®. What is its molarity?
A)0.5M C)0.25 M '
B)2M ’ D)IM
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EXPLANATORY NOTES))

Q.1 Haemoglobin is 68,000 times heavier than H-atom

Hb is how many times heavier than helium atom = 288 0f Hhc%‘}mmd i
Molar massof Helium
= ——~68300 =17000

So Hb is 17,000 times heavier than Helium atom
Q.2 Molecule containing +ve or —ve charge is called molecular ion.
After hidding charge on ion, if it look independent individual molecule then it is called as

molecular ion. If +ve charge on NH;y*!' is hidden by thumb then NHj is independent
molecule of ammonia so it is cationic molecular ion,

Q3  Number of isotopes of following elements are

A) Chlorine - 2
B) Hvdrogne - 3
C) Fluorine - ]
D) Cadmium - 11

Q.4 A) Two isotopes are for each Cl and Br
B) Four isotopes are for S
C) Six isotopes are for each Pd and Ca
D) Nine isotopes are for Cd

Qs ;
A) Isotopes are atoms of same element having same atomic no but differnet mass
number e.g. ';C, 1'C, }'C
B) Isotones are species/ atoms having same number of neutrons ¢.g. RCUNSD
C) Isobars are atoms having same mass number but different atomic number e.g.
B AT, DK
D) Isomer are compounds having same molecular formula but different physical and
chemical properties e.g. n-Butane and iso-butane.
Q.6
A) 280 different isotopes occur in nature including 40 radioactive isotopes as well
B) 300 unstable radioactive isotopes produced through artificial disintegration
C) Among 280 natuarlly occuring isotope, 40 are radioactive isotopes
D) Out of 280 naturally occuring isotopes, 154 have even mass number and even atomic
number
Q.7 According to following equation
H’r?
e
¢ 2E
rec m
re E
|
re< —
H
rec I

Deflection of + veion i
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So. by increasing electric field “E” by keeping “H™ constant. Radius of curvature will pe
increased. ;
Q.8 In mass Spectrometer, vapours are bombarded with electron beam. As'a result, substance

to be analyzed is ionized. Hence these positively charged species are detected in mass
spectrometer. '

—

—
_—

Neg) ——=> 3 Ne*! +]e”
Magnetic field of mass spectrometer rotate the positively charged ion in circular path,

Q.9  In magnetic field +vely charged specie are separated on basis of their %valuc because

each ion has its own specific l% value.

Q.10 According to following equation

ny - H:T:
€ 2E
rec m

1

deflectionof + veion

lon having least mass has small radius.
deflection in magnetic field.

Q.11 Suppose % abundance of lighter isotope = x
“ age abundance of heavier isotope =100 — x
Average atomic mass

_ Massof lighterisotope x %age abundance+ Massof heavierisotope x

roc

lon having small radius will show maximum

%age abundance
100
635 63% +64(100-x)
100
63.5% 100 = 63X + 6400 — 64x
6350=6400-x
X=6400 - 6350
x=50%
Q.12 .
H,S0, ==2=2H* +80;
No. of H*ions = No. of H'in H,SO, x Mole x Na
=2x0.1%6.022x10™ =2x6.02x102
Q.13 Mole of Neatoms ~ =1.0x10"mol ,
mole of electron =7
Ne——>Ne*' + le
I mole Imole
1.0x107® mol 1.0% 1076 mo|

So mole of electrons produced are 1.0x 10 mol
Number of electrons in given amount of Ne = No, of electron xN,

=1.0x10" x6.02x10*

KETS - PRACTICE BOOK 10



UHS Topic-1A Fundamental Concepts

Q.14 AL(SOa) ==2=22A1" +250;?
| mole Smol ions :
Total no. of particles = No of ions in Al(SO4); x Given mol x Na
=5x0.5%6.02x10™ =1.5x10*

Q.15
35.5
A)Moleof Clagas = TS =0.5mol
B) Mole of H; gas =%=0.S mol
Ha - — 2 clectrons
I mol 2mol
Imolx0.5 2mol x0.5
0.5 mol ' | mol

So 1g of Hz (0.5mol) contain 1 mol of electrons
C) 1 moldm™= | molar

H2S04 === 2H*+§0,2

| IM 2M H*
It mean[N11]s | dm?® of H* contain 2 mol of H*

22414
D) Mole of O .
) Mole.of Oz gas 22414

No. of O -atoms in given volume = No of O ~atoms in 02 x mol in O3
' =2x1
=2 mol of O -atoms

=] mol

Q.16  Molecular mass of 0; =32 g/ mol

Mass of a molecule = muIecu]armass(g) 3%

Avogadro'snumber ~ 6.02x10%

Q.17 :
B W e o W M chod=2RENS 1
Mole of CO, = Given massof elément CO; 5 . 0
Massof elementincompound | 12432 =44g = Imol : 32g
16 ' ' 0.5 mol |6g .
=—=0.5mol 0.25 mol : 8g
.32 -
Q.18
- Given particles 1.5%10%
Molof oxygen = = =0.025mol
L Avogadro'snumber  6.02x 0% one
Mass in grams = mole x molar mass of O,
=0.025 x 32
=0.80g
KETS - PRACTICE BOOK

11



Fundamental Concepts

UHS Topic-1A

Q.19
Give mole of Na*! =0.5 mol
Na*!' —— 10 —electron

' | mol 10 mol of electron
No. of electrons in given amount of Na*' = No. of clections in Na*!'x molexNx
=10 x0.5xNa
= 5Na
Q.20 Given mole =3x 107?'mol

No. of molecules = Mole xNa
=3x10% x6.02x10%
=18x 103
=18x10?

=1800
Relative atomic mass means mass of atom on C—12.0000 scale that is 16 amu for oxygen.

Q.21
Oxygen gas means molecular oxygen (0z2)
Mass
Mole =
| M.mass of oxygen gas
p - Mass
32
2x32 = Mass 64g = Mass

Q.22 A) Mass of 2 is 25g

B) g atom means mole of atoms . .
Mass of O —atoms = Mole x M. mass of O —atoms

=25x16
. =400g
C) g mol means mole
mass of H20 = Mole x M. mass
=25x18 =450g
D)  mass of N2 gas is 25g
= 35.5 amu

Q.23 Relative atomic mass of Cl
Relative molecular mass of Cl gas =71 amu

If molecular mass is expressed in g, then it is called mole, so

1 mol of Cl gas =7lg

Q.24 Mole is SI unit of quantity of substance so it
mole of different substances contain same no. of particles (6.022x |

1 mol of Cl; gas = 6.02x 10%’ molecules = 71g
| mol of CHq gas = 6.02x 10?* molecules = 16g
Q.25 During combustion analysis, CO is chemically absorbed in 50% KOH
CO; + 2KOH —— K2CO; + H20
While Hz0 vapour are physically absorbed in Mg (ClOs): because Mg(ClOs)2 is
hygroscopic.
During combustion analysis, CO; is chemically absorbed in 50% KOH
CO; +2KOH —— K2CO3 + H20

is counting unit, its value is 6.022x 10, |
0?) e.g.

Q.26
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Q.27

Q.28
Q.29

Q.30

Q.31

Q.32

—

——
—

Mass of elementin compund
Molar mass %100

% age of element =

A 18.100=50%
32

B) 104100=34.7%
26

) 22100 =69.5%
16

D) :—g-xl{)() 88.8%

lonic compounds do not have molecule rather they have formula unit (Empirical formula)
so these don’t have molecular formula but have empirical formula

In combustion analysis, only those compounds can be analyzed which contain C_ H, O and O.
Organic compound + 0; —2,CO; +H,0

(C, H and O containing)

So sole product of combustion analysis are COz and H20

It can be solved theoretically but short cut is to check molecular mass of given options

= = g
A) C3HiOs =36 +4+64=104 8/

B) C:H:0=24+2+16=428/

C) CaH:05=24 +2 +64=90y

mol

D) C2H02=24+l+32=57%0|

To find limiting reactant, its short cut is
(i) Find no. of moles from given amount
(ii) Divide no. of moles by molar coefficient

(iii)Small rauo is considered as liming reactant while large ratio is excess reactant

N _-223—30-10 ol, g, '—T—zg-—?.mol

6Na + Fe,0,—>3Na,0+2Fe

10mol 2mol

6 I
Limiting reactant « 1.66 2 — Excess reactant

21 2l
Ny = -é,z = 0.8mol, Ny = -3— =0.5mol
Mgm + 2HCIW—-—>MgCl
0.8mol  0.5mol

| 2
Excess reactant « 0.8 0.25 —» Limiting reactant

y+H

2(eq 2(g)

KETS - PRACTICE BOOK 13
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| ' Givemass 06 6
Q.33 Mole = ==
' Molecularmass 60 600
0.01
60056{)0 =0.01 mol
600 '
x o s
Q.34 C,H, +%02 —$2C0, +H,0
Mole ratio between CaHz and O3 is
CaH; - 02
| : 2.5
Sem; - 2.5 x5
. : =12.5 Cm?
Q.35 Mole Givenmass 4.4 . lmo!

& Molecular mass i 44 10

Volume (V) = Mole (n) x22.414dm>

= 12414
10

=2.2414 dm’
Q.36
o207 1 "
ThT2241 2
CH,—>4-H+1-C
I mol 4 mol H-atoms

ol

—mol | 4x l mol
2
=2mol H-atoms

Q37 P

4A1+30, —2A1,0,
02
3

2

wWid WwWlh P>
x
00 | W

K| -

Mass of Al = Mole x Molar mass
= lx 27
2

=13.5¢g
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Q.40 Volume occupied by | mole of ideal gas at STP is called molar volume. Its value is
22414 dm’

Q.41 Efficiency of chemical reaction is expressed in term of % age yield
Actual / exp erimental yield

' —x 100
Thoretical / calculated yield

Actual yield is amount of product formed in chemical reaction while theoretical yield is
amount of product obtained in balanced chemical equation.

% age yield =

Q.42
A) CO+ %O: —CO,

B) C,,+0,—CO,
C) C:HE+;O:——+2CO,+3H,0

D) CH,+20,—CO, +2H,0

| mole of ethane give largest mol and mass of CO;
Q.43 If solute and solvent both are liquid then best unit of concentration is % V/V

Yeagex10
M.massof solute

= 2x10 —0.5M
0

Molarity(M) =

0
Q.45 Volume of solution in dm’ = % =0.5dm’
Mass(g) p 1
Molar massof solute  Vol.of solution(dm)
45 1

=X
180 0.5
=I—xi=~l-=0.5M
- 4 05 2 _ .
(.46 Concentration unit having volume factor either in numerator or denominator Is

temperature dependent because volume is changed by changing temperature.

molarity(M) =

0.47

15
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Q.48 Yow | v = M assof solute(g) 100
Volumeof solution(cm”)

Mas_scfsolute(g) 100
1000
20x 10 =Mass of solute

200g = Massof solute
Q.49 Suppose 1dm’ H;0 = 1000g

So n =%9=55.5mol

20=

H.0

It means 55.5 mol of water is present in 1dm? volume of solution.
Q.50

Myea = IMol, Ny = 4mol
n"‘“ nllcl:lhnl
Xuo=——, A it = o
] nl
_ 4 _ 1
5 3

&
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Q.1

Q.2

Q.3

Q4

Q.5

Q.6

Q.7

Q.9

Topic ) (PRACTICE EXERClSEJ

GASEQUS STATESRGENERABIGAS EQ

Liquids have no definite shape, it is because

A) The molecules of liquid are in constant motion by sliding over each other

B) The intermolecular forces of liquids are weaker than gases

C) The liquid molecules have kinetic energy lcss than solids

D) All statements are correct

A class of materials with highly variable mechanical and optical properties that
solidify from the molten state without crystallization are called

A) True solids C) Crystalline solids

B) Amorphous solids D) All of these

Gases deviate from ideal behavior at high pressure. Which of the following is
correct for non-ideality

A) At high pressure, the gas molecules move in one direction only

B) At high pressure, the collision between the gas molecules are increased manifold

C) At high pressure, the volume of the gas becomes insignificant

D) At high pressure, the inter-molecular attractions become significant

If both temperature and volume of a gas are doubled, the pressure

A) Cannot be predicated C) Remain unchanged
B) Is reduced to %2 ' D) Is doubled
Which one is the form of general gas equation
PM

= Q) d=c
A) PV =nRT _ ) BT
py i-EY: D) Al of these

T T,

Under high pressure whlch of the follnwmg gas show more ideality in character
A) N2 C)CO2
B) NH3 D) SOz

Which is incorrect about ideal gas
A) No force of attraction between molecules
B) No example in nature

C) Can be liquefied easily
D) Obey gas laws at all conditions of temperature and pressure
Volume of a gas at STP is 10 dm?® at what temperature its volume will become

30dm?, keeping pressure constant

A) 3°C . C) 819°C

B) 819K D)3K .

Which of the following pairs of gases possess equal volume at STP
A) 44g CO; and 44g CO

B) 16g O2 and 32gCH4 :
C) 3.01x10*molecules of CO and 3.01 x 10**gram molecules of H,

D) 0.5 mole of NO and 16 g0,

17
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Absolute zero is :
A)-273 K C)0°C
B) 459.67°F D) -546 K
Q.IT A gas initially at 27°C is heated upto 327°C, its average K.E will be
A) Doubled C) Four times
B) 300 times D) 327 times
Q.12 The correct value of general gas constant R is
A) 8.314 atm dm® mol"K-| C) 0.0821 Jmol™ K
B) 62.4 torr cm? mol-'K-! D) 8.314 x 107 erg mol~'K"!
Q.13 Absolute temperature of a gas is directly proportional to average
A) Rotational K .E C) Translational K.E
B) Vibrational K.E D) None of these
Q.14 An ideal gas can’t be liquefied because : ‘
A) Its critical temperature is'always above 0°C C) Its molecules are smaller in size
B) It solidifies before becoming a liquid D) Forces between its molecules are negligible
Q.15 A fire extinguisher delivers 2.2 Kg of CO2. Volume of CO:z at STP is
A) 12dm? C) 1120 dm?
B) 120dm? D) 2400 dm’
Q.16 When 200ml of a gas at constant pressure is heated, its volume
A) Increases C) Remains unchanged
B) Decreases D) First increases then decreases
Q.17 The product of PV of a gas is unit of
A) Force : C) Entropy
B) Work ; D) Enthalpy
Q.18 Under what condition of temperature and pressure will a real gas behave most like
an-ideal gas?
A) Low temperature and low pressure C) Standard temperature and standard pressure
B) Low temperature and high pressure D) High temperature and low pressure

EET

Q.1

Q.20

Q.21

Q.22

R o BN W UG T A s . = : — I
The strength of hydrogen bonding is
A) 20 times less than a covalent bond C) 20 times less than a ionic bond
B) 20 times more than a covalent bond D) 20 times more than a ionic bond

Lower alcohols are soluble in water because
A) Intermolecular hydrogen bonding

B) Dipole induced dipoles
C) Low electro-negativity difference between C and H

D) All of the above

Hydrogen bonding is maximum in

A) Diethyl ether C) Ethanol
B) Benzene D) Water
The strongest H-bond is

A) F---H C) O-—-H
B) N----H D) O----F

KETS -
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Q3 “'h‘:" two ice c“h'?-"_ are passed over cach other, they unite to form one cube. This is due to
A) Covalent attraction C) lonic bond formation
B8) H}dmg‘"} bond formation D) Metallic bond formation
Q.24 Propanone is miscible in water due to
A) Both are polar molecules C) Hydrogen bonding between them
B) Dipole-dipole attraction between them D) All of these
Q25 Which of the following can form hydrogen bonding among its molecules more prominently
0 s
A) CH: OH C)CH;—!.CI‘ - CH;
B) CHCl: D) All of these
Q26 Strong dipole-dipole forces among the liquid molecules are responsible for
A) Very high heat of vaporization C) Very low boiling point
B) Very low heat of vaporization D) All are correct
Q.27 Which one of the following arrangements usually represents the correct order of
increasing interactions? :
A) Hydrogen bonding, London forces, Dipole — Dipole
B) London force, Hydrogen bonding, Dipole — Dipole
C) London forces, Dipole — Dipole, Hydrogen bonding
D) Dipole — Dipole. London forces, Hydrogen bonding
28 Evaporation is designated as a cooling process because of the reason
A) It is a surface phenomenon ;
B) It involves heat absorption from its surroundings
C) High energy molecules leave behind the low energy molecules and cause cooling
D) All of the above :
Q.29 Vapour pressure of a liquid depends upon the following
A) Surface area and temperature only
B) Volume of the liquid
C) Humidity of the liquid in the air
D) Temperature and the inter-molecular forces
Q30 At latm pressure, a liquid 1 has the boiling point less than a liquid 2, what can we
predict about both the liquids
A) Liquid 1 has high vapour pressure than the liquid 2
B) Liquid 1 has the weak intermolecular forces of attraction than the liquid 2
C) Liquid 1 is more volatile than the liquid 2
D) All of the above
Q.31 The distillation of a solution under reduced pressure is called
A) Fractional distillation C) Distillation
B) Destructive distillation D) Vacuum distillation
Q.32 A pressure cooker reduces cooking time because . .
A) Large flame is used C) Boiling point of waler rises
B) Heat is uniformly distributed D) Vapour pressure of liquid decreases
Q.33 Molar heat of vapourization of water is
A) 40.6 kJ mol™ C) 140.6 kJ mol™
B) 14.6 kJ mol™ D) Zero
KETS - PRACTICE BOOK 5
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Q.34 Rate of cvaporation of a liquid does not depend on
A) Surface area of liquid C) External pressure
B) Inter molecular forces D) Temperature
Q.35  Which one of the following would cause severe burning
A) Boiling water at 100°C C) Steam at 101°C
___._B) Boiling water at 80°C D) Water at 20°C A
BEREE DATTICE STRUCTURE O ECRYSTAELINE SOLIDS: |
Q.36 Which one of the following is a giant molecule
A) Si02 C) CO;
B) CH4 D) NH;
Q.37 Molecular crystals are '
A) Hard C) Very hard
B) Soft D) Always polar
Q.38 The overall structure of diamond looks “
A) Face-centered cubic C) Tetragonal
B) Square planar D) Hexagonal
Q.39 Ice occupies more space than liquid water :
A) 10% C) 12%
B) 11% D) 9%
Q.40 The crystals formed due to London forces of interaction are
A) lonic . C) Molecular
B) Covalent D) Metallic
Q.41 The number of CI-ions per units cell of a simple cubic lattice at the corner is / are
A)l O3
B) 4 D)6
Q.42 Ionic solids are characterized by
A) Low melting point C) Good conductivity in solid state
B) High vapour pressure D) Solubility in polar solvent
Q.43 Which is incorrect about structure of iodine
A) Face-centered cubic C) Metallic appearance
B)lI-l@g>1-1) D)1 =1 <I-1(Bond length
Q.44 Overall ratio of silicon to oxygen atoms in silicon (IV) oxide is
A)l:4 . O4:1
B)l:2 D)2:1
Q.45 C - C bond lengths is diamond crystal are
A) 1.54 pm C) 109.5 pm
B) 154 pm D) 1540 pm
Q.46 In interior of silicone (IV) oxide crystal, cach silicone atom is directly connected with
A) Two O-atoms C) Two O-atoms and two Si-atoms
B) Four O-atoms D) Four Si-atoms
Q.47 lodineisa molecular solid because the forces between its molecules are
A) lonic C) Covalent
B) Metallic D) Vander wall's forces
Q.48 The coordination number of each ion in NaCl is
A)4 C)8
B)6 D) 10
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Q.49 The best conductors of electricity are
A) lonic solids C) Metallic solids
B) Molecular solids D) Covalent solids
Q.50 Which of the following statement is incorrect about silica
A) Every silicon atom is bonded tetrahedrally to four oxygen atoms
B) Every oxygen atom is bonded to two silicon atoms
C) Structure of silica is considered to be essentially one molecule
D) Has very high thermal expansion

Q.51 During which process, empty spaces between particles become minimum

A) lonization C) Condensation
B) Fusion ' D) Evaporation
Q.52 A solid may be made up of
A) Atoms C) lons
B) Moleculés : D)a,bandc
Q.53 A malleable solid is one which can be
A) Converted into wires C) Converted into thin sheets
B) Melted easily D) All of above
Q.54 Which solids are called true solids
A) Metallic C) Amorphous
B) Crystalline D) Vitreous
Q.55 The arrangement ABC, ABC... is referred as:
A) Cubic close packing C) Octahedral close packing
B) Hexagonal close packing - D) Tetrahedral close packing

| PAST PAPER QUESTIONS

Q.1 = All the collisions between the particles of gases are elastic in nature. What is meant
by “Elastic Collisions”?
A) The velocity of the molecules changes

B) No change in mass during the collisions
C) No change in the kinetic energy

D) No change in potential energy during the Collisions
Q.2  Which one of the following expression represent the Avogadro law?
A) V=RnT/P (When T and n arc constant)
B) V= RnT/P (When T and P are constant)
C) V= RnT/P (When P and n are constant)
D) V=RP/nT (When T, P and n are constant)
Q3  The root mean square velocity of gases is inversely proportional to square root of

their:
A) Temperature C) Pressure
B) Molar mass , D) Volume
Q4 The number of molecules in 22.4 dm® of Hz gas at 0°C and 1 atm are
A) 60.2 x 10 C) 6.02 x 102
B) 6.02 x 10* D) 60.2 x 10 e L
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Q.5 . There are four gases Hz, He, N3 and CO; at 0°C. Which gas shown greater non-ideal
behavior?
A) He C) H»
B) CO; D) N;
Q.6 Which graph represents Boyle's law
T PV=k
 l
AN o 9%
I : 1V L
B) Y Tv— n Yr =
Q.7 The coordination number of Na+ in NaCl crystal is
A)S )4
B)2 D)6
Q.8  Identify the value of R at STP
A) 8.314 atm dm™ mol! C) 0.0821 atm dm’ K*' mol'
B)0.0821 cal K mol" D) 8.314 cal K*' mol”!
Q.9 In the equation (P += ) (V — nb) = RT, ‘b’ represents the
A) Excluded volume C) Actual volume
B) Excluded pressure D) Excluded volume per mol
Q.10 Gas is enclosed in a container of 20cm’with the moving piston. According to kinetic
theory of gases, what is the effect on freely moving molecules of the gas if
temperature is increased from 20°C to 100°C?
A) Colliding capability of molecule will become lower
B) Pressure will become one half
C) Temperature has no effect on frccly moving molecules
D) Volume will be increased
Q.11 Which of the following is the correct equation to calculate relative molecular mass
of a gas
A) M-mPRT/V C)M = mPR/VT
B) M=PV/mRT D) M= mRT/pV
.12 Which of the statement is applicable for both ideal and real gases molecules?
A ) Have no forces of attraction
B) Collisions between the molecules is elastic
C) Molecules are in random movement
D) The actual volume of gas is negligible as compared to the volume of gas
Q.13 Correct order of boiling points of the given liquids is
A) H20 > HF > HCI > NH; C) 10 > HE > NHy > HC
B) HF > H0 > HCI > NH; D) HE > H0 > NHy > HCJ
Q.14 At 1489 mmHg, water will boil at
A) 120C° C) 1oce
D) 100C® D) 90C®
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Q.15 lee is less dense than water at
A)0°C cy4°c
3) -4°C D) 2°C
Q.16 In crystal Iattice of ice, each O-atom of water molecule is attached to
A) Four H-atoms C) Two H-atoms
B) One H-atom ' D) Three H-atoms
Q.17 What is reason that the ice at 0°C occupies more volume then water:
A) Empty spaces C) Intermolecular forces
B) lonic bond ' D) Debye forces
Q.18 Water has maximum density at
A)—4°C C) 1°C
B) 0°C D) 4°C
Q.19 In the structure of NaCl, cach sodium ion is surrounded by chloride ions
A4 C)6
B)S ‘ D) 8
Q.20 Which onc the following have highest lattice energy?
A) NaCl - ' C) KCl
B) KBr ' D) LiCl
ANSWER KEY
1 [N 11 21 31 41 PV 51 B¢
2 12 22 32 NC | 42 52 B
'3 BN 13 O | 23 33 43 53 PO
4 K¢l 14 24 | "V 34 BC | 44 54
5 15 [ | 25 ['AN 35 N0 | 45 55
6 [W.W\ 16 26 | 7% 36 46
7 Kt |17 27 BiC | 37 47
8 4 18 28 38 48
9 WM 19 | 29 39 49 B¢
10 20 V.S 30 40 ¢ | 50
PAST PAPER QUESTIONS
1 6
2 7
3 8
K
5 10
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UHS Topic-2A ‘ States of Matter

EXPLANATORY NOTES))

Q.1  Constant state of random motion in molecules of liquids and gases do not allow a definite

shape.
Q.2 Amorphous solids do not have a crystalline geometry.
Q.3 Non ideal behaviour is due to intermolecular forces w
pressure as the gas molecules move closer to cach other.
Q.4 \’ac:r--—»l‘xl.
_ Y
Hence increase in volume of gas is due to increase in tempe
Q.5  General gas equation

PV =nRT 5-\-‘—'—-R
T,

hich become significant at high

rature keeping “P™ constant.

Ifn=
PV =RT Ly O R
T.‘
b L
! T
Q.6
Ideality < non-polar nature.
I
Polarity
1

=
Size of molecule
Here N is non-polar and lighter than COz and SOz.

Q.7  ldeal gas do not have intermolecular forces hence they cannot be iquified.
vV, V
38 ===
e T T
10dm’ _ 30dm’
273 T,
T, =819K

0.9 Equal number of moles have equal volume for ideal gas at STP in given pairs only 0.3
mole of NO has same number of moles as 16g Oa.
Q.10 Absolute zero = -273°C

F=?C+32
5

F= %(-273=)+32

F=-491.4°+32
F=-459.640°
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Qi Ti=27°C=300K

T, =327°C = 600K

Ti= K.E;

T=2xT

Q.12

Q.13

Q.14
Q.15

Q.17
Q.19

Q.21

Q.22

Q.25

028

0.29

Q.30

(K.E):=2(K.E)

8.314Nm mol™'K""

INm= 10" erg

Hence 8.314 x 107 erg.

Absolute temperature measure of average translational kinetic energy
T=KE

Liquefaction is possible due to attractive forces. For ideal gas intermolecular forces are
negligible hence they canot be liquified.

2.2kg of CO2 = 2.2x1000g = 2200g

Volume = —zgmixﬂ.-idm’

. 44g/ mole
=1120 dm’
Unitof PV = Nm=2.m’ = Nm = Joule
Unit of work = Joule
Hydrogen bonding is an Intermolecular forces and does not involve sharing of electrons
hence it is 20 times less stronger than covalent bond.
Ether and benzene have no hydrogen bonding. Where water has two H-bonds for
molecule as compare to C2HsOH which has one H-bond
Hydrogen bonding strength = Electronegativity of bonded atom
Order of hydrogen bond strength .

F...H>O..H>N...H

CH30H has OH group which allows hydrogen bonding. Acetone and chloroform have
dipole-dipole forces in them.
LDF are due to temporary dipole. Dipole-Dipole forces are due to permanent dipoles.
While hydrogen bonding is the strongest due 10 high positive charge density.
In evaporation molecules of liquid escape from surface energy molecules as a result
temperature of liquid drops. Heat start flowing from surrounding to liquid causing

‘cooling.

Vapour pressure = T
= Kinetic energy
l
Intermolecular forces
Boiling point = Intermolecular forces
|

Vapour pressure

]
o

" Volatility

o

o

e

Kers .
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Q31

Q32
Q33

Q35

Q36

Q37
Q38
Q39
Q.40

Q.41

Q.42

Q.43

Q37

Q.48

Q.49
Q.50

Distillation under reduced pressure is called vacuum distillation it allow boiling at low
temperature.
Boiling point = External pressure
AH of water = 40.6kJ/mol
Steam contains higher potential energy because of extra heat which is absorbed by water
molecules during boiling to overcome intermolecular forces.
Si0; contains a network of covalently bonded S and O-atoms in which each Si is
surrounded by 4 O-atoms and each O-atm is surrounded by 2 silicon atoms giving rise to
giant structure.

CO; = Triatomic

CHas = Penta atomic

NH; = Tetra atomic
Due to weak intermolecular forces and large empty spaces molecular solids are soft.
Diamond is a face-centered cubical structure.
Due to hexagonal arrangement of water molecules 9% volume is increased when water
frozen to ice.
London forces are a type of intermolecular forces and are responsible to hold non polar
molecules in molecular solids. '

The unit cells that shares one CI™ ion at one corner = 8

3 S 1
A unit cell gets a share of one CI™! ion 4t one corner = —

oo

A unit cell gets a total share of CI™! ion at one corner = 8 x IE =

Like dissolves like ionic solids are dissociated into ions in polar solvents and are soluble
due to ion-dipole forces.

Bond length of lag) = 266.6pm

Bond length of Is) = 271.5pm '

This increase is due to the distortion caused London dispersion forces by neighbouring
molecules in solid state.

Si in sp® hybridized hence it allow attachment of 4 O-atoms in a tetrahedral fashion in the
interior of SiO; crystal. '

Each Na* ion is surrounded by 6 CI” ion in NaCl crystal. Hence coordination number is 6.
Metals have delocalized electrons that can conduct electricity readily. ‘
Due to strong covalent bonds SiOz cannot be thermally expanded readily.
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Topic )y [PRACTICE EXERCISE, =

et TEVOE N X Wty
S ROTONINEULRON ANDIBLEGERON FPTIDET

Q.1 Thevaluecof < for the electron is

m

—

-1
A) 1.7588 x 10" kg C*! C) 1.7588 x 10! kgC |
B) 1.7588 x 10! Ckg"! D) 1.7588 x 10" Ckg’
Q.2 How many times the mass of neutron is greater than mass of electron
1
A) =——— ") 1840
RETTY: 18
B) 1836 B ner

1 1840
Q.3 The mass of neutron is

A) Same as that of proton

B) Same as that of electron
Q.4 The mass of proton is

A) 9.1095 x 10" kg C) 1.602 x 10" kg

B) 1.6726 x 10?7 kg D) 1.6750 x 10?7 kg
Q.5 The mass of a-particle is

A) Slightly more than four times the mass of one proton

B) Four times the mass of one neutron

- C) Slightly less than four times the mass of one neutron

D) Both A) and C)

Q.6 What will be the effect on proton when passed through the electric field

A) Deflection towards anode C) Deflection perpendicular to electric field

B) Deflection towards cathode Deflection downwards in electric field
SSEENUMBER OEPROTONS NEUTRONSANDIEEEET RONSINIATC MSTANDIONSE
Q.7 Total number of neutrons in 5 Ga are

C) Slightly more than that of prolon
D) Slightly less than that of proton

A)37 ~ C) 31
B) 68 D} 99
Q8  The ion that is iso-electronic with Cl atom is
A)CN- - .ON;
B) O, ' D) O;
Q.9 ' The ionic specie having more electrons than neutrons is
A) Mg*? C) Na'
B) 0* D) !

Q.10 The atomic number of an element is 26. How many electrons are present in M-Shell
of this element in ground state
A) 11 C) 14
B) 15 D) 16

27
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Q.11 is/are isoclectronic with K*
A) P C) Si*
B) S . D) All of these .
Q.12 The total types of fundamental nuclear sub-atomic particles are there in an atom
A) More than 100 . )3
B)2 _ D) Equal to 100
Q.13 Isotopes are
A) Chemically similar C) Chemically dissimilar
B) Physically dissimilar " D) Both ‘A’ and ‘B’
Q.14 Correct representation of element with atomic number and atomic mass is
A) ;X i ' i) ix
B) AX* . D) £XA N
s - HAPES OESE R ANDIUEORBITALS i
Q.15 Quantum number which is not derived from Schrodinger wave equation
A) Principal - C) Azimuthal
B) Magnetic D) Spin
Q.16 A nodal plane in an orbital is the plane where electron density is
A) Maximum C) Zero
B) Infinity D) Minimum
Q.17 The number of degenerate orbitals in a sub-shell having sausage shape are
A) - B)3
~ )5 D)7
Q.18 Quantum number values for 3p orbital are
A)n=3,1=0 : CO)n=3,1=1]
B)n=2,/=1 ‘D)n=2,1=3
Q.19 Maximum number of clectrons that can be accommodated in p-subshell
A)2 C)6
B) 10 D) 14
Q.20 Which sub-shell has highest energy
A) n=35, (=3, m=+] C) n=5, (=2, m=+2
B) n=4, (=3, m=0 ~ D)n=4, (=0, m=+]
Q.21 Magnetic quantum number values for the d subshell are
A)2 03
B) 5 D)7
Q.22 A p-orbital has energy than the s-orbital of same principal quantum number
A) Lower C) Higher
B) Equal D) Variable orbit to orbit
Q23 Which set of quantum number represents 19" electron of Cu atom
A)n=4, (=0, m=0, 5=+% C)n=3 (=2, m=0, s=+l
B)n=4, (=1, m=0, s=+?lz- D)n=3, (=0, m =0, s=+_l_
KETS - PRACTICE BOOK
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Q.24 Shapes of p orbitals

A) Circular C) Sausage

B) Dumb-bell D) Complicated
Q.25 An orbital which is spherically symmetrical is

A) p-orb_ital C) d-orbital

B) s-orbital . D) f -orbital
Q.26 The d-orbital which is bi-lobed with collar is represented as

A) dxy C)dyz -

B) dz D) dx?-y?

SLECTRONIC CONEIGURATION OEATOMS AND [ONS/ (11> Kr) )
Q27 The electronic configuration of an element is 1s*,2s*,2p!,2p! ,2p. . This represents a/an

A) Ground state C) Excited state .
B) Hybridized state D) Molecular state '
Q.28 The correct electronic configuration of 20Cu is
A) [Ar]as’3d] 3d],3d,3d], ,3d), C) [Ar]4s'3d; 3d},3d7,3d}, ,3d;,
B) [Ar]4s'3d] 3d7,3d},3d%, ,3d), D) [Ar]4s'3d} 3d},3d%,3d!, ,3d),
Q.29 Which one of the following ion has similar electronic configuration like Ar
A) Sc*? CyTi™
B) Cr*? . ) - D)Mn*
Q.30 In electronic configuration of Cu and Cr which of following is true
A) 3-d is full filled C) 3-d is half filled
B) 7 electrons in s-orbitals- D) 8 electrons in s-orbitals
Q.31 Which of the following violates Hund’s rule
A) 1s3,2s%,2p},2p!,2pL C) Is?,2s*,2p},2p;,2p,
B) Is*,2s' D) 1s?,2s%,2p2,2p},2p;

Q.32 Which one of the following represents most stable configuration of three electrons
for ground state of an element in group VA
A) np},np,.np, : * O) anl.np',', np}
B) np;,npj,np, | D) np;,np,,np;

Q.33 Which one of following clectronic configuration represents an element t
simple ion with -3 charge .
A) 1s?,2s%,2p",3s%,3p’ C) 1s%,2s%,2p%,3s%,3p’
B) 1s?,2s%,2p°%,3s' D) 1s%,2s%,2p" .

Q.34 A specie Z has following electronic configuration |
151,251,2[,:,2,,;,zpj,ss’,spf,Sp;.sp; What could Z be

hat form a

A) Ar . CHEL
B)S _ - D)P
(.35 The total number of lobes in all the orbitals of a d-subshell are
A)?2 Q)16
B) 4 D) I8
29
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Q.30 “Two electrons in the same orbital should have opposite spins” according to

A) Autbau’s principle C) Pauli's exclusion rule
B) Hund’s rule D) None of these
Q.37 Which of following configuration is not correct according to Hund’s rule
A [N [T o {TI] [T{T
m[?l T[T D) [T] [T T

Q ‘h lonization energy depends upon
A) Atomic/ionic radii C) Shielding effect
B) Nature of orbital D) All of the above

Q39  With the increasing atomic number, ionization energy increases along a period because
A) No change in shiclding effect along a period
B) Nuclear pull increases with the increase in number of protons
C) Atomic/ionic size decreases along a period
D) All of the above

Q.40  Which of the following has highest ionization energy value

A) Li ] CH
B)Be - ' D) He
Q.41 Greater shielding effect corresponds to_______ionization energy value
A) Greater ' C) Zero
B) Lesser D) Variable
Q.42 Which of the following has maximum 1*' ionization energy
A)B ON
B) C : D) Na
Q.43 Which of following has highest 2" ionization energy
A) Na C) Al
B) Mg D) Si
Q.44 In given period of periodic table the family with lowest 1* ionization energy is
A) Noble gases C) Alkali metals
B) Alkaline earth metals D) Halogens
Q.45 Exceptionally high ionization energies of some groups is due to factor
A) Atomic radius C) Nuclear charge:
B) Shielding effect D) Nature of orbital
Q.46 The group show abnormal trends in ionization energy are
A)Il A and VI A C)lMMAand VI A
B)llAand VA D) VIII A
Q.47 The group that has maximum 1* jonization em:rgy values
A) ns C) ns?
B) DS _P e D) ns?, np®

r__'.

e
= --...:.._. S—— e

y 'f'* : : - - ; a . -
Q. 48 Whlch of followmg gruup has maximum 1* electron affinity valuac 1 - Ry
AV A _ CyVIA IO values in same period
B) VitA - D) VIl A

KETS - PRACTICE BOOK
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Q.49 Which of the following clement has lowest electron affinity
A)N C)Cl
B)O D) He
Q.50 The energy released when a clectron adds to an empty or partially field orbital of an
isolated gascous atom in its valance shell to form an anion is called
A) lonization energy C) Electron affinity

B) Electronegativity D) Electro positivity
e ﬂ AST PAPERS QUESTIONS! i
Q.1

The charge of one gram of electron is
A) 1.7588 x 10"''C C) 1.7588 x 10*C
B) 1.7588 x10''C D) 1.602 % 10°°C
Q.2 If the charge value of electron 1.7588 x10 Il coulombs Kg~', then what would be the
mass of electron in grams (charge on electron is a 1.60222 x 10-'? coulombs)?

A)9.1095 x 107'g C) 9.1095 x 1072g

B)91.095 x 107'g D) 0.919095 x 107°g
Q.3 Number of neutrons in ;7Zn will be

A) 30 _ C) 38

B)35 . ' D) 36
Q.4  The charge on one proton is '

A) 1.602x107'C C) 1.602x1077°C

B) 1.602x107'°C D) 1.602x107"'C
Q.5 The ¢/m value for the canal rays is maximum for

A) Hydrogen C) Nitrogen

B) Helium ; ; D) Argon

Q.6 The nature of cathode rays in discharge tube :
A) Depends upon the nature of the gas used in discharge tube
B) Depends upon the nature of the cathode used in discharge tube
C) Is independent of the nature of the gas used in discharge tube
D) Depends upon the nature of anode in the discharge tube _
Q.7 According to the number of protons, neutrons and electrons given in the table,

which one of the following option is correct?

‘ ' As 33 42 30
‘ | Ga 31 39 28
Ca 20 20 20
A) As*,Ga*,Ca C) As",Ga",Ca"
B) As**,Ga"?,Ca . D) As”, Ga, Ca*
Q8 Modern periodic table is arranged in ascending order of?
A) Atomic mass C) mass number

B) Nucleon number D) Proton number
Q.9 Number of electrons in the outermost shell of chloride ion(CI) is

A) 17 : 1
B)7 _ _ D)8

s 31
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Q.10 Number of electrons in [{Ga™* Will be

A)28 C) 30

B) 29 D) 34

Isotopic symbol of ion of Sulphur-33 is. ’S?How many number of protons and

Q.11
neutrons are present if number electrons are 18?7
A)p=18.n=15 C)p=16,n=18
B)yp=1l6.n=17 D)p=17,n=16 , .
& proton but different

Q.12 Among the following, which contains same no. of electrons
no. of neutron:

A) lIsobars C) Isotones .
B) Isotopes D) None of the these
Q.13 Which quantum number tells us about orientation of orbitals:
A) Principal quantum number C) Spin quantum number
B) Azimuthal quantum number D) Magnetic quantum number
Q.14 The relative energies of 4s, 4p and 3d orbitals are in the order
A)3d<4p<ds . C)4p<d4s<3d
B)4s<3d <4p , D)d4p <3d <4s
Q.15 Correct order of energy in the given sub-shells is:
A)S5s>3d>3p>4s C)3p>3d>5s>4s
B)5s>3d>4s>3p D)3p>3d>4s>5s -

Q.16 There are four orbitals s, p, d and f. Which order is correct with respect to the
increasing energy of the orbitals

A) 4s <4p <4d < 4f - - C)ds <4f<4p<4d

B)dp<4s<d4f<4d D)4f<4s<4d <4p
Q.17 Maximum numbers of electron in a sub-shell is given by

A) 22I-1) ' C) 2(21+1)

B) 2(/+1) , D) 21+1
Q.18 The order of energy level in "’ K is? .

A) 4s, 4p C) 4s, 3d

B)3p,4s - . - D) 3s, 3d

Q.19 With increase in the value of principal quantum number ‘n’, the shape of the s-
orbitals remain same although their sizes
szJ} l[)ecrca.';e C) Remain the same
ncrease : D) May or may not remain the sa
Q.20 Identify the correct option associated with the shape of p-orbital: -

’“ X
- 4

B)fLJ

)

T

®
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Q.21
Q.22

Q.23

Q.24

Q.25

Q.26
Q.27
Q.28
Q.29

Q.30

—— - o — —
—

Which of the following element in its gaseous atomic state has electrons fully -
occupying first two spherlcally symmetrical orbitals?

A) Oxygen C) Helium

B) Beryllium D) Carbon

Which one of the following pairs has the same electronic configuration as possessed
by neon (Ne-10) .

A) Na'*, CI° C) Na*, Mg*

B) K*,Cl‘ _ D) Na*, F

The maximum number of electrons in electronic configuration can be calculated by
using formula:

A) 21+1 C) 2n?

B) 2n*+2’ : D) 2n?+1

Which is the correct electronic configuration of chromium (24Cr)?

A) 153, 252, 2p°, 352, 3p°, 4s?, 3d* : C) Is?, 252, 2p%, 35, 3p8, 4s', 3d°
B) 1s%, 2%, 2p%, 3s2, 3p®, 3d° D) 1s?, 252, 3s?, 3p®, 3p°, 4s?, 3d°

Nitrogen has the atomic mass of 7. Which of the following electronic configurations
is of a Nitrogen atom in ground state?

A) 1s*,2s%,2px',2py',2pz' C) 1s%,25%,2py*,2pz'

B) 1s?,2s%,2px*.2py' D) 1s?,2s?.2px’,2pz'

The ionization energy of hydrogen atom is

A) Zero C) 1313kJmole

B) 13.13kJ/mole D) 1313kJ/mole

The elements for which the value of ionization energy is low can

A) Gain clectrons readily C) Gain electrons with difficulty

B) Lose electron less readily D) Lose electron readily

Electron affinity of the atom is the energy released when

A) Electron is added to gaseous atom C) Electron is removed from gaseous atom

B) Covalent bond of molecule is broken D) Covalent bond is formed between the atoms
The shielding effect of inner electron is responsible for

A) Decreasing ionization energy C) Having no effect on ionization energy
B) Increasing ionization energy D) Increasing electronegativity

Which of the following sub-shell has no degenerate orbital

A)s C)d

B)p D) f

33
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~ EXPLANATORY NOTES)

Q. Mass of one electron = 9.1095 x107'kg

9.1095 x107*'kg = | electron
1 kg =1/9.1095% 107! electron
kg = 1.0978x10% electron

Charge on lkg electrons = number of electrons in | kg * charge on an electron
= 1.0978x10* x1,602x107"
=1.758 x10"'Ckg""
Q5 a-prticle is He*? or He-nulcei which is composed of two protons and two neutron. The
mass of a neutron is slightly greater than the mass of proton therefore a-prticle slightly

havier than four times the mass of a proton in the same way the mass a-prticle slightly
less than four times the mass of a neutron '

Q.7 Number is neutron = mass number — atomic number

N =A-2Z
=68 - 31
N =37

Q.8 Isoelectronic species are those spcéies that have same number of electorns
The Cl atom has 17 electrons while O’ too has 17 electrons (8 + 8 + le)

NOTE: Number of electron in poly atomic ions = Algebraic some of Z — charge on ion
Q.9 -
M_ 4 = SN

Mg? |e=12-(#2)=10 [n=24-12=12
0™ e=8-(-2)=10 n=16-8=8
Na* e=11-(*1)=10" |n=23-11=12
F! e=9-(-D=10 n=19-9=10
Q.10 “M” shell is 3rd is whi'ch includes 3s, 3p and 3d subshells, So, the number of electrons in

3s, 3p and 3d will be number of electron “M” shell. The atomic number of Fe is 26 its

electronic configuration is 1s?, 2s%, 3p®, 3s?, 3p, 452, 3d¢
Q.I1 No.ofe™ =Z - charge on ion

T /R i o
19— (+1) ' I5-(-3) 16— (-2) 14— (-4)
18¢” 18¢” 18¢~ 18¢”

Q12 There are three type of fundamental sub-atomic particles out of which only two types of

fundamental sub-atomic particles (Proton and neutron) are in nucleus ’
These are called nuclear fundamental sub-atomic particles
Chemical propertics of elements depend upon atomic number while physical proepties
are said to be dependent on mass number, Isotopes which are having same atomic
number do have same chemical peroeprties while they have different physical properties
because of having different mass number
The standard method to represent an element is to write mass number (A) on left top
comner of symbol of element while atomic number (Z) at left bottom cormer X .
""--________ M
KETs - PRACTICE BOOK s

Q.13

Q.14




'UHS Topic-3A | Atomic Structure
Q.15 The Schrodinger wave equation when solved for a three dimensional waves, it provides
three quantum number values.
n (Shell)
! (sub-shell)

m (orbital) , ' . . o
These three values are associated to the position of clectron in an atom while spinning of

clectrons does not relate to the position of electron in an atom . _
Q.16 The space between two shells where the finding probability of electron is zero is called

nodal plane. Therefore, the electron density in the nodal plane is zero.

Q.17 The orbitals having same energy are called degenerate orbitals. The subshell of sausage
shape is d-subshell and it has 5-degenerate orbitals according to the formula (2/ + )

Q.18 A shell is represented by n, subshell is represented by »/ and an orbital is represented by

nim. For3p(n=3and /= 1) _
Q.19 The number of electrons accommodated in a subshell is according to the formula 2(2/+1).

For p-subshell /=1
number of electrons = 2(2(1)+1) =6
Q.20 The energies of the sub-shells is determine by (n + /) rule
A)(ntN=54+3=8§
BY(n+D)=4+3=7
C)(n+)=5+2=7
D)(nt)=4+0=4
Q.21 The number of “m™ values for a subshell is calculated by the formula (2/+1)

For d-subshell, /=2 : :
Number of “m™ values for d-subshell =212)+1 =5
Q.22 The orbital of a subshell having large /-value will have high energy if different subshell

are having same values of “n” :
Q.23 The 19" electron of copper is filled in 4s, for which n = 4,/1=0,m=0,s=+1/2

»Cu=1s% 2% 2p°, 352, 3p°, 45, 3"
Q.26 duy, dyz duz and du-y2, all have 4 lobes each while dy2 orbital is bi-lobed with a collor
Q27 The electronic configuration 157, 25%, 2p' 2p' 2p!is of nitrogen atom in its gram state
because no electron is shifted from subshell of low energy to a-subshell of high energy
Q.28 The correct electronic configuration Cu is Is?, 252, 2p°, 35,3p%,4s'.3d"°. An electron

from 4s is promoted to 3d subshell to make it full filled
NOTE: Full filled subshell electronic configuration makes an atom extra stable

Q29 Ar=1s% 2¢% 2p°, 35’ 3p°=18c"
»Ti= 15?25 2p° 35 3p° 4s? 3d?=22¢"
2 Ti™ =157, 257, 2p°, 3s? 3p°=18e
Q.30 ,,Cr=1s%,2¢* 2p°, 3s?,3p" 4s' 3d*
»Cu=1s?,2s%, 2p°, 35 3p°,4s' 34"
Both Cr and Cu have 7 electrons in their s-subshells
Q.31 According to Hund’s rule if two electrons are to be placed in 3 orbitals of p-subshell then

the two electrons will be placed sepiaratcly with the same spin
The two electrons should not be placed in one orbital of p-subshell .
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Q.32

Q39

Q.40

Hund's rule must be followed while filling electrons in the p-subshell of last shell / outer
most shell.

The clements of VA have § electrons in their outer most shell i.e. ns?, np'

So, they can accommodate 3 electron in their outer most shell to form a simple ion

having -3 charge

In “Z" the last shell (3" shell) is having 6 electrons. “Z™ belongs to VI-A group and it is
Sulphur

-

'OrhiiE do | dyo | da |94 | 4

|
|
I |
L]

The two electrons residing in an orbital must have opposite spin or must not have same
spin, was stated by Pauli
The three electrons in three degenerate orbitals of p-subshell must be placed separately
with same spin rather than putting any one of them with opposite spin
|.LE =< 1/atomic or ionic radius ‘
Large size makes nuclear grip weak on electrons
Order of ease to remove electron ‘
s<p<d<f
I.E = 1/shielding effect
Higher shielding effect makes nuclear grip weak on electrons
|.E = l/atomic size
The atomic size generally decreases along the period left to right
ILE = I/shielding efTect
The shielding effect remains almost constant along the period because number
shells remains constant
lExZ
Increase in Z (proton number / nuclear charge) is effective along the period left to
right because shielding effect remains almost constant

size
So, He has highest |.E value because of having smallest size
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Q.41
Q42

Q.43

-

Q.44

Q.45

Q.46

Q.47

Q.48

NOTE: Electron affinity of VIII-A is positive

Q.49

——

| 1 |

LE = £e
Shielding effect - No.of interveeningelectrons  No.of shells

The size of nitrogen atom is smallest an its p-subshell is half-filled which makes it most
stable hence making it ionization value highest among all

Sodium contains only one electron in its outer most shell hence 2™ electron is to be
removed from inner shell which makes its 2™ ionization energy value highest among al|
Alkali metal of the respective period has the least atomic number (proton number /
nuclear charge) which results in weakest nuclear grip on outer most electrons and larges
size in the respective period. This makes their ionization energy very low.

In periods 1I-A group elements have full filled s-subshell and V-A group elements half-
filled p-subshell electronic configuration. This mode of electronic configuration makes
the elements of these group extra stable. Therefore their jonization energy values are
exceptionally high. . ' : '

In periods 11-A group elements have full filled s-subshell and V-A group elements half-
filled p-subshell electronic configuration. This mode of electronic configuration makes
the elements of these group extra stable. Therefore, their ionization energy values are
exceptionally high.

This results an appearance that elements of group I11A and VIA are showing abnormal
trend while moving left to right in a period

The full filed outer shell electronic configuration like ns?, np® (noble gases) make them
extra stable. Therefore, the ionization energy values of VIII-A are highest in their
respective period

The electron affinity increases up to group VII-A while move left to right in the period

He is a noble and its outer most shell is completely filled (duplet

rule). This makes He
highly stable hence it has lowest electron affinity,
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Q.2

Q.3

Q.4

Q.5

Q.7

Q.3

Q.9

The structure of water is:

Topi_c % [PRACTICE ExER‘CISE

Formation of‘ chcmlcal bond takes place when

A) Forces of repulsion > Forces of attraction

B) Forces of repulsion = Forces of attraction

C) Forces of attraction > Forces of repulsion

D) Energy is absorbed

The central atom which may not follow the octet rule while forming covalent bond -
A)C C)o

B)P D)F

An ionic compound A*B-is most likely to form when:

A) lonization energy of A is high and electron affinity of B is low

B) lonization energy of A is low and electron affinity of B is high

C) Both the ionization energy and the electron affinity of A and B are high
D) Both the ionization energy and the electron affinity of A and B are low
Formation of ionic bond is fayoured by

A) High 1. E of metal C) Low lattice energy
B) Low E.A of nonmetal D) Low LE of metal
Maximum ionic character is exhibited by

A) NaCl C) CsF

B) KClI D) HF

All of the following species have dative bond except

A) OH™ C) BF;

B) NH, D) O’

Which one shows high %age of the ionic character

A) HI C) HF

B) HCI D) HBr

Co-ordinate covalent bond is present in

A) Nitride ion C) Chloronium ion

B) Hydronium ion D) All of these

The percentage of co-covalent bond present in BF; and NH{ respectively

A) 25% and 33% C) 33% each

B) 33% and 25% D) 25% each

Which of the following molecule contain six bonding electrons

A) NH3 g),gol-l;

4 . s

et ESOF .'\-I(}I-‘,l ILES{VSEPR THEORY)L S

SHAPES AND BOND ANGL

C) Linear

A) Trigonal
D) Tetragonal

B) Angular

39
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Q.n

Q.13

Q.14

Q.18

The following molecules has linear structure except?

A)CS: C)CO;

B) SO» D) BeCl;

Which of the following species has lone pair of clectrons on central atom?
A) CH. C) PCls

B) NH; ’ D) PCl;

Which pair has trigonal planar geometry

A) NHi, PH; . C) BFs, AlH;

B) H:0. C:H; D) COy, SO;

The electronic geometry of NHj is

A) Trigonal pyramidal - C)Bent

B) Trigonal planner D) Tetrahedral

The shape of NH; is

A) Linear _ C) Angular

B) Pyramidal D) Tetrahedral

NH; and H,O"are examples of and system respectively
A) AB3E, AB:E C) ABa4, AB:E

B) AB2, ABs D) AB4, AB4

Which molecular geometry is not possible for AB4 type molecules
A) Trigonal planar C) Tetrahedral

B) Trigonal pyramidal D) Angular

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

SRR COVALENT BONDING(VBTERHYBRIDIZATIO
Limitation to valence bond theory (VBT) is that:

A) It doesn’t address the shapes of the molecules

B) It doesn’t involve the criteria of bond formation

C) It doesn’t satisfy the concept of valency for all elements _

D) None of the above _ :

End to end overlapping of orbitals give rise to the formation of:

A) Sigma bond C) Pi bond

B) Metallic bond D) Co-ordinate covalent bond
Pi bonds are produced by overlapping of '

A) Un-hybrid orbitals C) Hybrid orbitals

B) Hybrid and un-hybrid orbitals

The concept of hybridization was given t
of V.B.T

A) It does not explain paramagnetism of O,
B) It does not explain odd electron system

C) It could not explain tetravalency of carbon
D) All of above

Clz molecule is formed by the overlap of

A) s-s orbital . C) p-p head on overlapping of orbitals

By &p oroital . D) p-p parallel overlappi :
Which of the following statements is not correct? g of tinitals

A) Double bond is stronger than single bond C) Triple bond is shorter than double bond
B) o bond is stronger than n bond D) o bond is weaker than 1 bond

D) Atomic orbital and hybrid orbital
0 remove which of following drawback (s)
\
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Q.25 Whlch of following may form =n- bond
A) sp’ - C) 3pz
B) 2s D) None of these
Q.26 The correct order of bond angles is represented in
A)CH,>H,0>NF, >H,S . C)H,$>H,0>CH, > NF,
B)CH, >NF, >H,0>H,S D)CH, >H,S > H,0 > NF,
Q.27 Which of the following has perfect triangular structure
A) CO2 C)PH:
B) NO D) SOs
Q.28 The process in which the orbitals of different energies and shape mix with each
other to give equivalent hybrid orbitals is called:
A) Dissolution ; - C) Resonance
B) Hybridization D) lonization
Q29 The shape of which of following molecules can be explained with concept of VSEPR theory
A) F2 C) HCI
B) N2 D) NH;
Q.30 In which of following miolecules central atom is not sp® hybridized
A) NH; C) NH,
B) NH, | D) NO;™
Q.31 In ground state the unpaired electrons in carbon are
A) | C)3
B) 2 . D) 4
Q.32 The number of true n bonds in benzene molecule are
A)3 C) 12
B) 6 D) None of these '
B BOND FM RGY, BON]) LENGTH AND BONID'POEARITY S|
Q.33 Dlpoie moment gives the information about:
A) % ionic character C) Bond angles
B) Geometry of the molecules D) All of the above
Q.34 Bond length depends upon
A) Hybridization on central atom - C) Nature of molecule
B) Size of central atom D) All of these
Q.35 Product of charge and distance is called _
A) Polarizability : C) Polarizing power -
B) Charge and force work D) Dipole moment
Q.36 Choose the incorrect relationship of bond energies -
A)Br—Br>1-1 C)CI-CI>F-F
B)YC=C>N=N D) All are correct
Q.37 The S.I unit of dipole moment is
A) Debye C) pm
B) mC . D) Both A and B
Q.38 Which of the followmg molccules has non-zero dipole moment.
A) CH;ClI C) BF3
B)CO, D) CCl4
Q39 Maximum dipole moment is possessed by
A) H:0 C) HaS
—__B)co D) CHq
KETg a1
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0.0

0.1

Q.42

Q.43
Q.44

Q.45

Q.46

INTERPRETION AND EREDICTION OF EFEECE OF DIFFERENT TYPE

The experimentally determined hond length of € Cl s 176, 7pm and € £ 0
154pm what would be the radiug of Clatom

A) 22 Tpm €) 99, 7pm

13) 176, 7pm 1) 330, 7pm _
BINTERMOLECULAR FORCES(8PECINEEY: HYDROGUN BONDING)
CHCL exist in Hguid state due to

A) Dipole-dipole and London dispersion forees

1) Dipole induced dipole forees

C) Dipole-dipole forces

D) Hydrogen bonding

The highest boiling point among the following is for

A)YNIL )y

B) CHCL 1)) Xe

All the metals shine when they ave freshly cut, The reason is

A) The conductivity of the metal is increased

13) The process of cutting pives energy to the metal atoms

C) The electrons become less delocalized according to valance bond theory

1)) The electrons are excited at higher energy levels and emit the photons when they fall back
Which fact is not related to metals

A) Cations are surrounded by deloealized electrons

13) Can be explained with electron gas theory

C) All metals are very hard

D) Lustrous, ductile and malleable

In NH3, dominant Van der Waal’s force among following is

A) London dispersion forces C) Dipole induced dipole forces

13) Dipole-dipole forces D) Hydrdgen bonding

When ammonia is dissolved in water, number of hydrogen bonds formed by
ammonia are :

A)l C)2

B)4 . D)3

S0

BONDING ON PHYSICALIPROPERTIES OF SUBSTANCES

Q.47 Polar molecular solid among following is
A) Solidified Xe . C) Py
B) Cul20s D) Solid CO,
Q.48 I the sharing of an electron pair is unequal and the atom have an electronegativity
difference of 1.4 to 1.6, what is this type of sharing called
A) lonic . C) Polar covalent
13) Non-polar covalent D) Metallic
Q.49 Nature of bonding affects the properties like:
A) Solubility C) Melting, boiling points and isomerism
B) Reaction kinetics 12) All of these
Q.50 Compound in which only covalent bonds are present
A) NaOll C) CaO
B) NH4Cl _ D) 12,0
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l——f ' PAST PAPERS QUESTIONS I
Q.1

Which one of the following is the correct dot and cross diagram of bonding between
two chlorine atoms :

A) ¢t Gl — CR o) ¢l +Cl. — Cl--Cl:
..q.. 1
(_l + Cll— ¢l +1: D) :Cl+Cl — :Ck + Cl

02 Q Q__.@

Choose the right molecule
A) CH3 C) H20
B)CO D) NH3
Q3 Observe the given dot and cross structures for the following molecules or ionic

+ - - -l
n it b . i "
<2 0C0 dikenl | @ce0
In[l : I] [ 0 |\[r :IEI t’xll:l

The co-ordinate covalent bond exists between:
A) N and C atoms in structure Il and IV
B) N and one H ion in all four structure
C) N and Cl atoms of structure |1
D) N and N atoms of structure |
Q.4 According to Valence shell electron pair repulsion theory, the repulsive forces
between the electron pairs of central atom of a molecule are in the order
A) Lone pair bond pair> Lone pair-Lone pair
B) Bond pair> Bond pair> Lone pair-Lone pair> Lone pair-Bond palr
C) Lone pair-Bond pair> Bond pair-Bond pair> Lone pair-Lone pa|r
D) Lone pair-Lone pair>Lone pair-Bond pair>Bond pair-Bond pair
Q.5  What is the exact value of angle in BF3

A) 90" . C) 104.5°
B) 119.5° : D) 120°

Q.6 Which option show all the molccules with bond angle 109.5°,
A) SiCls, NHs", CH4 C) SiCly, H20, BeCla
B) CH4, CCls, NH3 D) CHa, NH4*, PH;

Q.7  The structure of Xenon trioxide is shown below,

U

tf?:\'ll.
With reference to the Valence shell electron pair repulsion theory, (VSEPR), the

shape of XeO3 is: .
A) Tetrahedral C) Trigonal pyramidal
—_ B) Bent (or angular) D) Trigonal planar
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Q.8 Which of the following sets constitutes of all the molecules and ions of non-planar

geometry?

A) S0,,C,H,,BF,,NO; C) CH,,NH{,MnO;,NF,

B) CH =CH,H,0,BeCl,,H,S D) PH; ,NH,,SO,,Benzene
Q.9  The shape of CO2 molecule is similar to .

A) HaS C)S0O; -

B) SnCl r D) BeF;
Q.10 What is the shape of ammonia NHs molecule?

A) Pyramidal C) Linear

B) Tetrahedral D) Trigonal planar .
Q.11 The number of bonds in nitrogen molecule is

A) One ¢ and one nt C) Three o only

B) One 6 and two D) Two o and one nt

Q.12 When the two partially filled atomic orbital overlap in such a way that the
probability of finding the electron is maximum around the line joining the two
nuclei, the result is the formation of

A) Sigma bond C) Hydrogen bond

B) Pi-bond D) Metallic bond -
Q.13 pi- bond is formed by sideways overlap of

A) s-orbital C) d-orbital

B) p-orbital D) None of these

Q.14 The angle between un-hybridized p-orbital and three sp? hybrid orbitals of each
carbon atom is .

A) 120° C) 109.5°
B) 90° D) 180°
QIs H_ M
/9=C
H “H ;
Count the number of ¢ bonds and & bonds in the molecule
A) In and So bonds - C)3n and 30 bonds
B) 2n and 4o bonds - D) 6nand 6o bonds
Q.16 Which if the following molecule has largest number of shared pair electrons?
A) NH3 C) CO;
B) Cz2H4 : D) N2
Q.17 Which one of the following molecules has sp® hybridization?
A) CH, O C,H,
B) C,H, D) €O,

Q.18 According to the Lewis Concept, ammonia is a lone pair dunor, therefore easily
accepts a proton to form an ammonium ion as given by an equation

NH, ,+H" = NI .

A) H-N-H bond angle decrease from 180°-109.5"
B) H-N-H bond angle decrease from 107°-104.5°
C) H-N-H bond angle decrease from 107°-109.5°
D) H-N-H bond angle decrease from 109.5°120°
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Q.19 DNA molecule is double stranded , in which two chains of DNA are twisted around
each other by:

A) Hydrogen bonds C) Van der Waal’s forces
B) C'ovalcnt b_““ds D) Dative bonds
Q.20 Which E;Fg in the following structure represents hydrogen bonding?
" i Il\z
AN
i 3%
H
A)l C)2
B)3 D) 4
Q.21 Which of the following substances exhibits hydrogen bonding?
A) H;S C) Hi
B) NH, D) SiH,
Q22 In ‘H-F’ bond Electronegativity difference is 2.0. What is the type of this bond?
A) Polar covalent bond C) pi (m) bond
B) Non-polar covalent bond D) Co-ordinate covalent bond
Q.23 Which of the following molecule has zero dipole moment?
A) PCls C) BF;
B) NH; D) H,0
Q.24 Boiling point of water is higher than petrol , because intermolecular forces in water
are < ’
A) Weaker than petrol C) Stronger than petrol
B) Same as in petrol D) Negligible

Q.25 Metallic conduction involves the relatively free movement of their
throughout the metallic lattice:

A) Atoms : C) Electrons

B) lons D) Molecules
Q.26 Which type of force is present in gasoline?

A) Dipole-dipole forces . C) Hydrogen bonding

B) Dipole-induced dipole forces D) London dispersion forces
Q.27 Which one of the following hydrogen bond is stronger than others?

A) N = H® e N -H* C) 0% = 'H** v 0% —H*"

B) F% — HY* eueevnens Fé- -H*' ' | D) N¥ - H® vl Q%= < H**
Q.28 Which one of the following has zero dipole moment:

A) NH3; C) H,0

B) CHCl, - - D) BF;

Q.29  An inter molecular force of attraction X is relatively stronger than the other inter
molecular forces, it stabilizes o«chelix and B-pleated sheets of proteins. The double
helical structure of DNA is also stabilized by this force of attraction. Identify X.

A) Dipole dipole attraction C) Hydrogen bonding
B) lonic interactions D) van der Waal’s Forces

Q.30 Among the following molecules, which one has coordinate covalent (dativc) bond?
A) CCly ) COo

—__B)yco; D) CHq
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EXPLANATORY NOTES))

Attractive forces should dominate to keep the atoms together.

A
g,z Phosphorous can make up to five covalent bonds as in PCls.
Q3  One of the atoms should casily lose electrons while other should easily accept it
Q.4 Metals with low ionization energy can lose clectrons casily.
Q.5 lonic character =< clectronegativity difference. “Cs™ has the lowest electronegativity and
“F™ has the highest electronegativity.
Q.6 OH has only one mutually shared pair of electrons.
Q.7 lonic character o electronegativity dilference. Electronegativity of H = 2.1,
clectronegativity of F is highest.
Q8 Hydronium is formed when H* accepts electron pair from O-atom of H0.
Q.9 Coordinate character % = — 15 x No.of dative bonds.
Total Number of bonds by central atoms
Q.10 Bonding electrons = 2 x number of bonds.
Q.11  Water is ABs system with 2 lone pairs and 2 bond pairs.
Q.12 SO: has one lone pair = ABj system.
Q.13 Phosphorous have 5 v. e~ out of which three are used in bonding in PCls.
.14 Halides and hydrides of 111A group obey ABj system with no lone pairs.
Q.15 Itis ABs system. _
Q.16 NH: is AB4 system with 2 lone pairs and 2 bond pairs.
.17 NH:" has 4 bond pairs and 0 lone pair, H3O" has 3 lone pairs and | lone pair. |
o - |
0 L.P —Tetrahedral
:"s&{' 1 L.P—Pyramedal !|
2 L.P —>Bentangular
().19 VBT explains shapes and bond formation.
.20 End 10 end overlapping results in maximum electron density around bond axis to form a
strong bond.
.21 Hybrid orbitals do not allow sideways overlap.
Q.22 VBT does not explain valencies other than ground state.
Q.23 E.Cof 5Cl 152,262, 2p%, 3s%, 3p's, 2py2, 2p.
0.24 o -bond is formed by head on overlap while wbond is by incomplete overlap.
Q.25 Hybrid orbitals may only form o bond.
026 B.A CHs=109.5° 1,0 = 104.5°, NF; = 102°, H2S = 92°.
-_ P
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Q.27

Q.28
Q.29

Q.30
Q.31
Q.32
Q.33

Q.34

Q.35
Q.36

Q.37

Q.38
Q.39

Q.40

Q.41

Q42 .

Q.43

Q.44

Q.45
Q.46

Q.47
Q.48
Q.49

Q.50

SO3 has AB; with no lone pairs.

Hybridization means intermixing.

VSEPR theory explain structures of polyatomic molecules (more than 2 atoms)
NO;™" has triangular planar geometry. :

Ground state configuration of ¢C = 1s?, 2s?, 2p’.

Benzene has delocalized electronic cloud.

Dipole moment is related to ionic character and structure of molecule.

B.L o« p character

B.L o atomic radius

|
B.L ec—
. lonic character

p=qxr
Atomic size of N < C. Bond energy o« ———
atomic size

K =qxr, q=coulumb, r = meter

For polyatomic molecules vector sum of all the dipole moments should be zcro.

H20 is most polar in given options A electronegativity between H and O is higher among
given cases.

Bond length = rc + rcl.
Cl

/
HB=(~Cl
ey
Structure show ability to develop dipole -dipole forces.

CHCls has greater size. IMF « Size
Incident photons cause excitation of electrons which on de-excitation emit photons.
Some metals are so soft they can be cut by kitchen knife (e.g. Na)

Nitrogen can make hydrogen bonding due to high electronegativity in NHj.
Nitrogen atoms had only one lone pair in NH.

CeH120s is highly soluble in water like dissolve like (water-is polar)
For polar covalent bond electronegativity difference should be 0.4 — 1.7.
Bonding effect all chemical and physical properties.

NaOH = ionic compound
NH4Cl = lonic compound
CaO = lonic:.compound
H.O0 = Covalent compound
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DA  CHEMICAL ENERGETICS

Topic ) PRACTICE EXERCISE

Q.3

04

Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

Calorie is equivalent to

A)0.4184 ) C)4.184)

B)40.18 ) D)418.4)

The enthalpy of formation of a compound is:

A) Positive () Negative

B) Either positive or negative D) None of the above
Thermodynamics does NOT deal with

A) Heat of reaction C) Spontaneity of reaction
B) Rate of reaction D) Entropy of reaction
Which of the following is not a state function

A) Thermal energy at constant pressure C) Intermal energy

B) Enthalpy D) Work done

Enthalpy is an expression for the

A) Heat content C) Rate of reaction

3) Internal energy D) Activation energy
Which one of the following has standard enthalpy of formation is zero
A) I"cu; C)Cwy

B) Cuy, D) Nay,

What is correct about heat of combustion:

A) It is positive in some cases while negative in other

B) Itis applicable to gaseous substances only

C) Itis always negative

D) Itis always positive

If an endothermic reaction is allowed to take place very rapidly in air, the
temperature of the surrounding air will

A) Remains constant C) Increase

B) Decrease D) Either increase or decrease
The exothermic process is

A) Evaporation C) Sublimation

B) Respiration D) Boiling

All of the following are exothermic process except

A) Freezing of water C) Condensation

B) Evaporation D) Combustion

Which of the following statement is correct

A) AH is positive for exothermic reaction

B) AH is negative for endothermic reactions

C) The heat of neutralization of strong acid with strong base is always the same

D) The enthalpy of fusion is negative '

A process, which take place on its own without any outside assistance, is termed as
A) Isothermal process C) Spontaneous

B) Non-spontaneous D) Adiabatic process
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Q.13 The work done by expansion of gas against constant pressure In

A) PAV C) - PAV
B) PV D) APV
Q.14  Which one of the following is applicd to ealenlate Inttice energy Indireetly?
A) Born-Haber cycle ') Bohr theory
B) Le-Chatelier principle ) All of them
1 ENTHALEY. CHANGR OF REAGTIONAND BOND ENERGY |
Q.15 What is not correct about Ally
A) Its value gives an idea about the relative stability of renctants and the products
B) It is always negative
C) Value depends upon nature of bonds
D) Its value can be greater or less than zero
Q.16 Which of the following has positive value of enthalpy
A) Neutralization ) combustion
B) Atomization D) All of the above
Q.17 NaOH + HCI — NaCl + 0. Enthalpy change in the above reaction is called
A) Enthalpy of reaction C) Enthalpy of formation
B) Enthalpy of neutralization D) Enthalpy of combustion
Q.18 The heat of reaction depends upon
A) Temperature of the reactants
B) Physical states of the reactants and the products
C) Both A) and B)
D) Path of the reaction and the temperature
Q.19 A state function which describes together the internal energy and product of
pressure and volume is called
A) Enthalpy C) Work
B) Internal energy : D) Kinetic energy
Q.20 Enthalpy of formation of one mole of ionic compound form gaseous ion under
standard condition is called
A) Gibb's energy C) Bond energy
B) Lattice energy D) All of these
.21 Enthalpy of neutralization (AIl) per mole of 112504/ Ba(OH)2 is
A) -57.4 kmol™'! C) +57.4 kJmol™!
B)-114.8 kimol ' D) 114.8kJmol™!
Q.22 Which of the following processes has always Al = -ve
A) Formation of compound () Combustion
B) Dissolution of ionic compound D) Dilution of a solution
Q.23 The enthalpy change for the renction C, +0y, > COy, is called
A) Enthalpy of formation C) Enthalpy of combustion
13) Enthalpy of reaction ) All of these
Q.24 Which equation shows lattice energy for ionic compound
A) N“tna'*%(:l?m —» NaCl : C) Na'( ) 1Cl iy NaCl
B) Na,,+Cl ) — NaCl D) Na’(,+Cl',y = NaCl,,
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Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

"‘--.-_-__
KETS -

Heat absorbed or evolved during the chemical reaction at constant pressure is

A) AH C) AE

B) AV D) AH+AE

The change in enthalpy of a system when one mole of the substance is completely
burnt in excess of air or oxygen is called

A) Heat of reaction C) Heat of atomization

B) Heat of formation D) Heat of combustion
Which of the following enthalpy change always have a negative value
A) AHy C) AH.

B) AHsol D) AHgy

Neutralization of acid — base is

A) Spontaneous C) Exothermic

B) Non spontaneous D) Both A) and C)

AHP® represent the enthalpy change at -

A)0°C and | atm pressure C) OK and | atm pressure
B) 25°C and 1 atm pressure D) 25°C and 2 atm pressure
The enthalpy change AH of a process is given by the relation

A) AH = AE + PAV C) AH = AE - AnRT
B)AH=AE+ W D) AE = AH + PAV

_A system absorbs 100 kJ heat and performs 50 kJ work on the surroundings. The
/increase in internal energy of the system is

A) 50 kJ : C) 100 k)
B) 150 kJ D) 5000 kJ
Which equation represents the atomization of iodine
I
B) Ly —21,, ) ’ztu}_“"ﬂtsm

The amount of heat which is involved during the completion of chemical reaction at
25°C and 1 atm pressure is called .

-A) Heat of neutralization C) Heat of combustion

B) Heat of formation D) Enthalpy of reaction
The AH® f of a reaction is recorded for

A)273 K C)373K

B) 298K D) 473K

Which of the following enthalpies is always negative

A) Enthalpy of solution C) Enthalpy of sublimation
B) Enthalpy of combustion D) Enthalpy of formation

Which one of the following equation shows standard enthalpy of combustion
A) CHygg) + 202(g) = COg) + 2H20(y C)2CHy(g) + 402(g) = 2COyg) + 4H20g)
B) CHy) + 202(z) = COxg) + 2H,0(q) D) CHyqy + 202(g) = COxg + 2H20(g)
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Q.37 Enthalpy of a reaction can be measured by
A) Glass calorimeter C) Manometer
. B) Barometer D) Thermometer
Q.38 How much heat is absorbed by 100 g of water when its temperature decreases from
25°C to 5°C? (heat capacity is 4.2 J/gK)
A) 84,000 ) C)-2000/4.2)
B) 2000/4.2 ) . D) - 84,00 J
Q.39 Enthalpy of combustion of food, fuel and other compounds can be measured accurately by
A) Glass calorimeter C) Bomb calorimeter
B) Thermometer D) Manometer
Q.40 Which enthalpy of reaction can not be determined by glass calorimeter
A) Enthalpy of formation C) Enthalpy of neutralization
B) Enthalpy of solution D) Enthalpy of combustion
Q.41 Total heat energy (q) can be calculated in a bomb calorimeter by using following
formula
A)mxs C)ex AT
B)sx AT D)exsx AT
| BEE N ) SRR
Q.42 In order to determine AHuu of ionic compound which is correct relationship
A) AHun = AHr— AH, C) AHun= AHr+ AHx
B] AHpn = AH, + AH, D) AHIm: AHI’ - AHml
Q.43 With the increase in charge to size ratio of ions, the lattice energy
A) Remains unaffected C) Increases
B) Decreases D) All of these are possible
k B ESS'S LAW TO CONSTRUCT SIMPLE ENERGY CYCLESH W7
Q.44 Hess's law is analogous to
A) Law of heat summation C) Law of heat exchange
B) Law of increasing entropy D) Ist law of thermodynamics
Q.45 According to Hess’s law, the enthalpy change for a reaction
A) Depends on path C) Independent of the path
B) The sum of AE and AH D) None of these
Q.46 One of the best applications of Hess’s law to calculate the lattice energy of ionic
compound is
A) Measurement of enthalpy change in a calorimeter
C) Studying of first law of thermodynamics
B) Born-Haber cycle
D) Measurement of a heat of formation of a compound
Q.47 Which of the following enthalpies of formation cannot be measured directly .
A) AH®,, forionic compound C) AH® , for CO
B) AH®, for B0y D) All of these
Q.48 Born-Haber cycle is an application of
“A) Hess's law C) Avogadro’s law
B) I* law of thermodynamics D) I* law of thermochemistry
Q.49 The heat of combustion of ethane (C2Hg) is =337.0 keal at 25°C. The heat of the

reaction when 3g of ethane is burnt completely is
A) -3.37 kcal C) +3.37 keal
B)-33.7 kcal D) 33.7 kcal
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The standard enthalpy changes of formation of carbon dioxide and water are -394
KJmol' and -286kJ mol! respectively, if the standard enthalpy change of
combustion of propyne, C3Hq is -1938 KJ mol'. What is its standard enthalpy
change of formation?

A) +1258 kJ mol”! C) +180 kJ mol*

B)-184 kJ mol”! 1) -680 kJ mol!

Q.2

0.3

Q.4

0.5

Q.6

Q.7

0.8

0.9

e ————

PAST PAPERS QUESTIONSHH
A spontaneous process is

A) Unidirectional and irreversible C) Unidirectional and real

I3) Irreversible and real D) All of above

AH will be given a negative sign in

A) Exothermic reactions C) Dissociation reactions

B) Decomposition reactions D) Endothermic reactions
Reactants have high energy than products in

A) Endothermic reactions C)-Exothermic reactions

B) Photochemical reactions D) Non-spontaneous reactions

Reaction of water with quick lime result in the rise in the temperature of the system.
Using the concentration change, indicate the nature of the reaction?

A) Third order reaction C) Endothermic reaction
B) Non spontancous reaction - D) Exothermic reaction
Which of the following enthalpy change is always exothermic?
A) Enthalpy of solution C) Enthalpy of formation
B) Enthalpy of combustion D) Enthalpy of atomization
The given diagram shows ﬂ'l(: enthalpy changes during a chemical reaction.
3
] Reactants H,
Increasing
Enthalpy
H,
: Products

This diagram represents:
A) An endothermic reaction C) An exothermic reaction
B) A non-spontaneous process D) An isothermic process

Heat of formation of MgO is given below. Mg+1/202—>MgO s AH=—692k jmol™" This
equation shows that:

A) The product is very stable B) The reaction is endothermic

C) The product is highly unstable D) The reactants are very stable

“_/hen one mole of gaseous hydrogen ions are dissolved in water to form infinitely
dilute solution, amount of heat liberated is

A) -1075kJ/mol C) -499kJ/mol
B) -1891kJ/mol D) -1562kJ/mol
In standard enthalpy of atomization heat of surrounding
A) Remains same , C) Increases

13) Decreases

KETS -

D) Increases then decreases
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Q0 Went of formation (AN%) for COy is

AY 300 Kmole (') 1394 kJ/mole
1) <304 K mole 1) =294 kJ/mole
Qi 2,40, » 21,0 AL - 2055 kImol ' what will be the enthalpy change in the
above reaction
AY 208 S K)ol ! C) - 205.5 kJ mol '
1) Zero K mol ! D1 k) mol !

Q.12 The equation that represents standard enthalpy of atomization of hydrogen is (2015)

| | !
: - ; 1Rk
\) :II.UW »H 3“!«-1 +218KJmol
M ] H.0 il L+ l O, -218kImol !
3 n ) : (x) -
) I-Il. -1 +218kJmol”
“ 1 i)
1 , ; ol
B) :“rm —sH,; -218kJmol

Q.13 ’ H,,., = H,_, AH =218KJmol”"

In this reaction A/fwill be called
\) Enthalpy of atomization C) Enthalpy of formation
B) Enthalpy of decomposition D) Enthalpy of the dissociation

Q.14 Mg+ éo_. ——> MgO,, +-692KJmol” at STP.

Enthalpy of the above reaction will be called:

A) AH C) an,,
B) AH, D) AH,
Q.15 Determinate the value of Enthalpy of formation of NH4Cl:
A)-788 kJmol! . C)-692 kJmol"'
B)-314.55 kJmol"! D) None of these
Q.16 Enthalpy is measured at
A) 300 K and 2 atm C)298 K and 1 atm
B)300K and | atm D)295 K and | atm
Q.17 Which enthalpy change is relevant in the following process?
Na - Na All =+
A) Enthalpy of fusion C) Enthalpy of vaporization
13) Enthalpy of atomization D) Enthalpy of formation
Q.18 When two moles of H2 and one mole of Oz react to form H20 484KJ heat is evolved
what is AHf for one mole of H20
A) -484KJmol C) -242KJmol !
B)-121KJmol! D) +242KJmol !
Q.19 For a given reactionC/H,COOI+ NaOH - CH COONa+ H,0 the change in

enthalpy under standard conditions is called? -
A) Standard enthalpy change of solution  C) Standard enthalpy change of hydration
) Standard enthalpy of neutralization D)Standard enthalpy change of formation
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m of 1.0 mol dm™ hydrochloric acid reacts with 50.0 cm® of I.(? miol d{"‘" ‘:_‘H’;:::
Q hydroxide. The temperature rises to 6.5°C. Caleulate the enthalpy of neutralization. Specific
capacity of water is 4.18 Jg! °C" | -
A) -54.0KJmol™! C) +54.0KJmol”
B) +58.8KJmol™! D) -58.8KJmol"™'
Q21 Which of the equations shows the same “twice” the enthalpy change of
neutralization as the following equatio
HCI + NaOH — NaCl + H20
A) H,S0, +Mg(OH), - MgSO0, +2H,0
B) MgCO, +2HCl — MgCl, +CO, +H,0
C) NH,Cl+NaOH — NaCl+H,0 + NH,
D) KOH +HCl = KCI+H,0
Q.22 Lattice energy of an ionic crystal is the enthalpy of:
A) Combustion C) Dissociation
B) Dissolution D) Formation ‘
Q.23 Combustion of graphite to form CO3, can be done by two ways. Reactions are given
as follow .
C+0, ———CoO, AH=-393.7 kJmol"
C+4%0,——CO AH,=?
CO+%0,———CO, AH, =-283kJmol”
A)-676 kJ mol ! C)+ 110 kJ mol !
B)- 110 kJ mol ! D) 676 kJ mol -/ ‘
Q.24 Calculate the lattice cnergy of sodium chloride on the basis of Born-Haber cycle
when LI
AH, [ NaCl] =—411KJmol™', AH, | Na) = +107 KJnol", AH,,[Cl|=+122KJmol™,
AH, [ Na) = +496 KJmol”, AH [ NaCl] =-349 Kol
A) 376 kJ/mole C) -376 kJ/mole
B) +787 kJ/mole D) -787 kJ/mole
Q25 The given diagram is a Born-Haber cycle for the formation of potassium bromide.
Ki'” LT
AT All,of Dry,, =~342KJmol™
all, of nr_.m i |
K“ e *E"'-‘w
AH,of K, . Mz:jm"'“r' b K~ B,
L 1L
2
= +20K Jmal !
Allof K, |
Ky * 5 i,
Al ol K ""ml ) ‘I’ZEJ"‘”I" Al or K'u""
_— K e,
Using the given data, the lattice energy of potassium bromide is calculated to be
A) —672kImol" C) 672K Calmol ™'
—_ B)-787 kimol ! D) +672 Jmol"
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Q.13
Q.14
Q.15

Q.16
Q.17
Q.18
Q.19

Q.20
0.21

Q.23

Q.25

Q.26
Q.29

EXPLANATORY N J@TIE"' Y

| Cal =4.184)
I .
Mg, +'£Oz|p;_"’M80m AH®f = -692kJ / mol

._l;N +0,.,—NO AH®f =33,18kJ / mol

2ig) 1] 2pd

Thermodynamics is study of heat change during a reaction not rate of reaction,
As work done is not property of system so not a state function.,

All the elements in their natural physical state has enthalpy of formation as zero.
As combustion produce het is always negative.

C..+— I 0,—CO Al°C =-393.7k)/ mol

(s} 2 2ig)

Endothermic reaction absorb heat. Heat is taken from surrounding. So, temperature of
surrounding air decreases.

Respiration involve exothermic process.

In evaporation molecule absorb energy and leave the surface of liquid.

As per definition strong acid produce | mol of H* and strong base produce | mol of OH"
to form 1 mol of H20.

Definition

Work done by the system is considered negative.

By using Born Haber cycle an application of Hess’s law we can calculate lattice energies.
Enthalpy of formation may be negative or positive.

Mg, + %oz — >MgO,,  AH°f =—692kJ/mol

IN, +0 ——>NO,,,, AH°f=33.18k}/mol

"uu 2{g)

In atomization molecule is split up into atoms by breaking down the bond as it.
Neutralization reaction and enthalpy change is called enthalpy of neutralization.
Definition

Definition AH = AE +PAV

Definition Nag,, +Cl,,—NaCl,,  AH°f =-787kJ/mol

(g)

H,SO, + Ba(OH), —— BaSO, +2H,0
2H" +20H" ——2H,0 q, =—114.8kJ
IH* +10H" ——> 11 1,0 AH®n = =57.4kJ / mol

In this reaction | mol of CO; is formed and | mol of C is burnt at the same time can be
named as cnthalpy of reaction.

AH = qp

Definition

Standard condition

HET“'"‘-—-—-—__
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0.32
Q.36

Q.38

Q.43

Q.45
Q.49

Q.50

AE=q-w

=100-50 Work done on the surrounding by system is negative.

= 50kJ

One mole of gaseous atom is formed from the elements under standard condition,

I mol of substance burnt in excess of oxygen enthalpy change is called enthalpy of
combustion.

q=mxsxAT

=100%4.2x20

= 8400

= -8400)

As heat released during reaction is absorbed by H20.

Smaller the size of ion
’ * High charge density

Greater the charge on the ion
Higher the charge density — Higher the lattice energy
Enthalpy change is same, whether the reaction proceeds in direction or indirect way.

C,H, +%oz —»2C0, +3H,0= AH =-337kcal

30g of CaHe produces heat = ~337kcal
3g of CzHs produces heat => -33.7kcal

C+0,—0, AH =-394 (1)
H, +-;-0,———)-H20 AH =-286 (ii)
C,H, +40,—3C0,+2H,0  AH=-1938 (i)
Required 3C+2H,—C,H,  AH=? |

Multiply equation (i) with (iii), equation (ii) with (ii) '
Reverse equation (iii) and adding them

3C+30,—3CO, AH =-1183
2H,+0,—2H,0 AH=-572
3C0O, +2H,0——C,H, +40,  AH=+1938
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Topic )» [PRACTICE EXERCISE

REDOX PROCESSESH BALANCINGICH EMICAE EQUATLTION BV REDOXIMETITOD

Q.1  The oxidation state of carbon-atom in glucose is

A) +4 C) -4

B) +6 D) None of these
Q.2  The element on the reactant side which has been reduced is

HI+H,SO, =1, +80,+ H,0

A)H . )1

B)S D)O
Q3 A redox reaction is

MnO, +4H'——>Mn] +2H,0

A) 2e are added on LHS - C) 2e” are added on RHS

B) 2e” are added on LHS D) 2¢” are added on RHS
Q.4 Inwhich of the following changes there is a transfer of the five electrons
A) MnO4* — MnO; C) Cr04* - Cr*?
B) MnOs'~ — Mn*? D) Cr2072 - 2Cr*?
Q.5 Inthe reaction H:S +Ch — 2HCH-S H:S acts as
- A) Reducing agent _ C) Nitrating agent
B) Oxidizing agent D) Sulphonating agent
Q.6 In which of the following substance done Sulphur exhibit its highest oxidation state
A) Sg C) SO
B) SO:Cl> D) NaS203
Q.7 What is the oxidation state of oxygen is KOz
1
A) 5 C) -2
B) -1 : D)-3
Q.8  Apparent charge on an atom of an element in a molecule or ion is called oxidation
number. It may be
A) Positive C) Zero or fraction
B) Negative D) All of these
Q.9  Apparent charge on atom in molecule is

+C) Coordination number

A) Valency
D) Charge number

B) Oxidation number
Q.10 The oxidation number of oxygen atom in OFz and H:02

A)-2,-1 C) +2, -1
B) -1, +2 D) +2, +1
Qi gy +MnO; -———)an; + 4H,0, which one is correct about given equation
A) 5e"in R.H.S C) Se”in L.H.S
B)3e” in R.H.S D)3e"in L.H.S.
e
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Q.12

Q.13

—
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Q.14

Q.15

Q.16

Q.17

In which of the following reactions, occur at cathode
A) Cu™ +2e” - Cu C) Cu+2e” — Cu”
B) Hg+%02 — HgO D) [‘v‘lg+%{_)2 —» MgO
In which of the following changes there is a transfer of five electrons
A) MnO;” ——MnoO, C) MnO; ——>Mn"?
B) CrO> —»Cr®* D) Cr,0>" —»2Cr"’
SSTANDARDEL [‘(‘TRODP (RE D()\) POTENTIALLS ]
Cell potential depends upon
A) Temperature C) Concentration of ions
B) Nature ofeIECtmele D) All of these

When an element is in contact with 1M aqueous solution of its own ions, at 298K
then potential is called?

A) Standard reduction potential C) Standard electrode potential

B) Reduction potential D) Both “A™ and “C"

The electric current obtained form galvanic cell is a result of electrons being pushed
forced form the negative electrode, through an external wire, to positive electrode.
The force with which these electrons move through the wire is called

A) Electromotive force C) Electrode potential

B) Cell potential D) Both A) and B)

Which is incorrect about standard electrode potential

A) It is the difference of potential of a cell, consisting of particular electrode and the SHE
B) The potential set up, when an'electrode is in contact with one molar solution of its ions

at standard conditions ,
C) The electrode potential of a single electrode can be measured directly

D) All of these

SN TE TANDARD/HYDROGEN EBEGTRODH ]
Q.18 Which is not true about SHE

A) Finely divided platinum black is used as electrode

B) Temperature is kept 25°C ' -

C) One molar solution of H2804 is used as electrolyte

D) Electrode potential of any element can be calculated by comparison method
Q.19 The oxidation reaction that takes place in the SHE is

A) Ha(gas) —> ZH*{aq,+2e' . C) 2H 0y —— 2”2(31 + 0213)

B) 2H"(aq) + 2¢"—> Haggas) D) 2H20 + 26" —— OH(aq) + Hag),
Q.20 The working condition/s for SHE -

A) latm pressure : C) IM H” solution

B) 298K temperature D) All of these
Q.21 The potential of SHE is taken as zero which is a value

A) Reference C) Arbitrary

B) Exact D) Experimental
Q.22 The electrochemical series is based on

A) pH scale C) Redox scale

B) Hydrogen scale D) Arrhenius scale

KETS -
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Q.23 FElectrochemical serics is uscful in:
A) Prediction of the feasibility of a chemical reaction
B) Calculation of voltage
C) Comparison of the relative tendencies of the metals and non-metals to get oxidized or reduced
D) All of the above

Q.24 Four metals A, B, C and D are having standard clectrode potentials as -3.05, -1.66,
-0.4 and 0.8 V respectively, Which one will be the best reducing agent:
A) A C)B
B)C D)D

Q.25 The oxidation potential of Mg and Al are 42,37V and 1,66V, respectively. The Mg in
chemical reaction:

A) Will be replaced by Al C) Will replace Al
B) Would not be able to replace Al D) None of the above
Q.26 The ability of elements to act as reducing agent ____ down to electrochemical series
A) Increases C) Decreases
B) Remains constant - D) Depends upon the reaction conditions

Q.27 Halogens are placed at lower level of electrochemical series, this indicates that
A) Halogens are good reducing agents
B) Halogens are good oxidizing agents but bad reducing agents
C) Halogens are good oxidizing agents as well as good reducing agents
D) All the above statements are correct
Q.28 Li has least reduction potential in electrochemical series. Which element has highest E®rq

A)N C)F
B)O D) Cl

Q.29 The value of oxidation potential would be positive if it is
A) Below SHE C) Above SHE
B) Equal to SHE D) Both A and B

Q.30 Greater the value of the standard reduction potential of the given specie:
A) Greater is its tendency to accept electrons to undergo reduction
C) Greater is its tendency to accept electron to undergo oxidation
B) Greater is its tendency to lose electrons to undergo reduction
D) Greater is its tendency to lose electrons to undergo oxidation
Q.31 In the following cell representation

Zn,, Zn{’:q](lM)"C {_q](lM)|Cu

The line || in the representation shows

A) Salt bridge C) Molar concentration

B) Electrode D) Phase boundary
SMETHODS USEDTO MEASURE THE STANDARD ELECTRODE POTENTIALSES
Q32 SHE acts as anode when connected with Cu electrode but cathode with Zn clectrode because

A) Zn has less reduction potential than hydrogen and Cu more

B) Zn has high oxidizing potential than hydrogen and Cu more

C) Zn is above in electrochemical series than hydrogen and Cu below

D) All the above are possible reasons

————
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Q33 Ina galvanic cell, the electrode occupying a lower position in the electrochem?cal series:
A) Will act as Cathode C) Oxidation will take place on it
B3) Reduction will take place on it D) Both “A™ and “B”
034 InZn/Zn*2(1 M)/ Cu'? (1 M)/ Cu galvanic cell, which one is incorrect statement
A) Zn is negatively charged C) Cu is negatively charged
B) Zn will be oxidized D) Cu?* will be reduced
Q.35 The reaction taking place at anode and cathode are respectively
A) Oxidation and reduction C) Reduction and hydrolysis
B) Reduction and oxidation D) Oxidation and hydrolysis
Q.36 1In electrochemical series, metal will be easily oxidized if
A)E 1ea=0.521V C)E'rda=1.08V,
B)E rsa=-1.66V D)E'a=-0.76 V
Q.37 Ifa salt bridge is removed from two half cells
A) Reaction will stop C) emfis decreased
B) emf drop to zcro D) Electrodes will reversed T
[ : RS TANDARD CELL POTENETIA [
Q.38 The cathode has the reduction potential :
A) Less than anode C) The same as anode
B) More than anode D) Always zero
Q39 Al/AI?|| Zn™?/ Zn galvanic cell, the negative terminal
A) Al C)Zn
B) H D) KCl
Q.40 E°rea values of metals are W= -3.06 V,X=+207V, Y=-185V ,Z=+114 V
indicate the least reactive mefal ; '
A)W O X
B)Y D)Z
Q.41 If the sum of E° values of the two half cells is negative, then:
A) The reaction will be feasible -~ C) The reaction will not be feasible
B) The reaction may or may not be feasible D) No prediction can be made
Q.42 The cell will-function best if its calculated emf is
A) Small +ve C) Small —ve
B) Large +ve D) Large —ve
Q.43 Which of the following metal will liberate hydrogen gas when react with steam
A) Cu C) Au
B) Ag . D) Mg
Q.44 The overall positive value for the reaction potential predicts that process is
energetically \
A) Not feasible ' C) Impossible
B) Feasible . D) No indication

Q.45

BCONSTRUCTION OF REDOX EQUATIO

N USINGTHE HALF-EQUATIONS Il |

Two half-cell reaction are
2H* / H2 . ECrea =0.00 V
Ag''/ Ag . E°rea=+0.80 V
E®cen of cell is
A)0.080V C)-080V
B)0.00 V D)-1.66 V
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Q.46 Overall reaction of fuel cell is 2“::1+0~¢=;_’1H=0
place at cathode is

M here the reaction taking

._._).H:{“)'i‘zo;'[{-q}
B) H,,*20H, ,—2H,0,, +2¢ D) 40H; , —>0,,+2H,0,,+ d¢”

3 ADVANTAGES OF EUEL G L /[

Q.47 Fuel cells are mostly used in space air crafts as the source of
A) Power only

B) Drinking water and power

C) Drinking water
D) Fuel and drinking water

Q48 Fuel cells are very efficient.. They convert about of fuels bond into
electricity
A) 50% - C)75%
B) 60% D) 100%
Q.49 The electrolyte used in fuel cell is
A) Na(l solid C) KCl solid
B) Na2:SOq solution D) KOH solution

Q30 In the given diagram of fuel cell, hydrogen intake is represented by
A) I : l B)
Anode  Cathode
| -

KOH
(Elecirolyte)

ERPREDICTION AND IDENTIEICATION OF PRODUGTS OF ELECTROLYSIS
Q31 The electrolysis product of molten NaCl at electrodes
A) Na and Cl» C) Hz2 and Cl,
B) Na and NaOH - D) Ha, Cl, and NaOH
Q52 During the electrolysis of aqueous KNOs, Hz is produced at cathode instead of potassium due to
A) Reduction potential of “K™ is greater than hydrogen
B) Hydrogen is more reactive than potassium

C) Reduction potential of potassium is less than hydmgén
D) All of the above are possible reasons

Q53 The cathodic reaction in the electrolysis of dil H2SO4 with Pt electrodes
A) reduction C) Both oxidation and reduction
B) Oxidation D) Neither oxidation nor reduction
Q54 The product produced at the cathode when aqueous sodium chloride is electrolyzed
A) H, C) Cl
B) O, D) Na
Q.55 For the purification of copper, impure copper is made the :
A) Cathode C) Solution
B) Anode D)BothA &B
e —————
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Q.1 The reaction which is responsible for the production of electriclty in the voltaic cell iy |
A) Hydrolysis C) Oxidation
B) Reduction D) Redox

Q.2 In all oxidation reactions, atoms of an element in 0 chemical species lose electrons
and increases their

A) Oxidation states 3) Reduction states

C) Electrode D) Negative charges
Q.3 In MgCly, the oxidation state of Cl is

A) Zero . C)-2

B) +2 D) -l
Q.4 Which one of the following behave as a redox reaction?

A) NaCl + AgNO; — NaNOs + AgCl C) 2NatCl—»2NaCl

B) 2CI' - Cly+2¢ D)Na'+ le” —» Na
QS5 In SOf the oxidation number of sulphur is

A) -8 C)-6

B) +8 ' D) +6.

Q.6  Study the following redox reaction:
10CI"+16H"+2MnO; —— 5C1,+2Mn'*+8H,0
Which statement is true about this reaction?
A) Manganese is oxidized from +7 to +2.  C) Chlorine is reduced from zero to -|
B) Chloride ions are reduced from -1 to zero D) Manganese is reduced from +7 1o +2

Q.7 In NO; the oxidation number of N is

A)+5 )43
B) +2 D) -3

Q.8 The oxidation state of carbon in C,0;” is
A)+4 C)—4 -
B)+3 D) +2

Q.9 The value of oxidation number of chlorine in HCIO; is
A) +7 €} 45
B) -1 D) +3

Q.10 In votaic cell a salt bridge is used in order to
A) Pass the electric current
B) Prevent the flow of ions
C) Mix solutions of two half cells
D) Allow movement of ions between two cells
Q.11 The potential difference of an electrochemical cell is measured by

A) Galvanometer C) Calorimeter

B) Voltmeter D) Ammeter .
Q.12 In an electrochemical series, elements are arranged on the basis of:

A) pH scale C) pKa scale

B) pOH scale D) Hydrogen scale

2|
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:;T:_#[F}; E? value nl"ﬂandnrd copper half-cell is +n.34v: measured when it is .conne::ed
with SHE ie. Standard hydrogen clectrode. In this case the half reaction taking
place at SHE is
A) 2H, 426 —H,, C) H, ,—2H,,, +2¢
B) 21, + 2¢ »2H,,, D) H:m—ﬂHuﬁZe'

(.14 The standard electrode potential of hydrogen is arbitrarily taken at 298k is _

A) 1.00volt C)0.10 volt

13) 0.00 volt D) 10.0 volt
Mg™ +2¢ — Mg E*=-237V
Zn'* +2¢” - Zn E® =-0.76V
2H" +2¢” - H, E® =0.000V
Cu’ +2¢" - Cu E® =+0.34V
Cly+2¢” - 2CI° E° =+1.36V
AU +3¢ = Au E° =+1.50V

0.15

0.16

0.17

0.1%

Keeping in view the values of standard reduction potential given above, which one
of the following would you select as a feasible redox chemical reaction?

A) 2Au+6H" - 2Au™ +3H, C) 2CI" +1, = Cl, +2I
B) Mg+ 2H" - Mg?* + H, D) Cu+Zn* »Cu* +Zn
Coinage metals Cu, Ag and Au are the least reactive because they have
A) Negative reduction potential - C) Negative oxidation potential
B) Positive reduction potential D) Positive oxidation potential
In the figure given below, the electron flow in external circuit is from
Zn Cu
J;,HSU, / ——cuso,
olution Solution
7
— Porous Partiion
A) Zine 1o copper electrode C) Right to left
Ff) Copper to zine electrode D) porous partition to zinc electrode
Study the following facts
/n —— 7Zn +2¢ E°=+0.76V
Cu——Cu™ +2¢" E°= -0,34V
A)Cu+Zn? —=5 Cu? +Zn C) Cu? +Zn——>Cu+2Zn*
B) Cu™ 4+ Zn? ey Cu 4 Zny D) Cu? +Zn"* —> Cu + Zn"?

Keeping in mind the electrode potential, which one of the following reactions is
feasible?

A) Zn"" + Cu —> Cu" + Zn C) Fe + CuSO, —> FeSO, + Cu
B) Zn+ MgSO, ——» ZnSO, + Mg D) Cd + MgSO, —— CdSO, + Mg
KETH 3
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Q.19

Q.20

R e

M, ges

Cu —d

1M CuliOy = 1. Mgl

« Portna Padton
The diagram shows a galvanic cell. The current will flow from

A) Hydrogen electrode to copper electrode

B) Copper electrode to hydrogen electrode

C) Hydrogen electrode to HCI solution

D) CuSOs solution to hydrogen electrode
Stronger is the oxidizing agent, stronger is the

A) emfof cell C) Oxidation potential
B) Reduction potential D) Redox potential
Q.21 Which of the following metal does not liberate hydrogen on reaction with acid?
A) Mg C)Pt
B)Zn D) Ca
Q.22 Which one of the following elements is the strongest reducing agent?
A) Chlorine C) Sodium
B) Magnesium D) Aluminium
Q.23 Rusting of iron metal Fe occurs when Fe gets converted into Fe203. What happen
with Fe?
A) Fe is neutralized C) Fe is sublimed
B) Fe is reduced D) Fe is oxidized
Q.24 During space flights, astronauts obtained water from
A) Nickel cadmium cells C) Lead accumulator
B) Fuel Cell D) Alkaline battery
Q.25 The electrolyte used in fuel cell is
A) KOH C) NaCl(aq)
B) NaNO; D) Molten NaCl
B
66
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UHS Topic 6-A Electrochemisty,

EXPLANATORY NOTES)

Q.1  Net charge on carbon in glucose is zero.
CH; 0,
6x+12+(-2)6=0
6x =0
x=0

Q.2  Oxidation state of S in H2SO4= +6
Oxidation state of S in SO, =+4
Hence sulphur is reduced.

Q.3  MnO,+4H' ——Mn* +2H,0
+4 +2
In order to balance charge 2 electrons have to be added on L.H.S.
MnO, +4H" +2e¢” ——Mn** +2H,0

Let x be net oxidation state of carbon.

h Reaction Change in 0.8 T.0.E
MnO,; ——MnO, +6——>+4 2
MnO;' —sMn*? +7 ——+2 5
Cr0;}——Cr*” +6—>+3 . 3
Cr07 ——Cr” 2(+6——>+3) 3x2

Q.5 HS —— S oxidation state of S changes from -2 to 0. Hence t is oxidized by Ch
making H2S reducing agent at Clz is reduced to CI™ substance oxidation state (x).

Q.6

Ss "0 .

SO,Cl, x+(-2),+(-1),=0
x-4-2=0
X =+6

SO, x+(-2),=0
Xx=4

Na,$,0, (+1), +2x+(-2),=0
+24+2x1+6=0
2x-4=0
2x =44
x=2
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Q7 |Letx be oxidation state of “O” KO,
' +1+2x=0
2x =~—|
I
X==——
2

Q8
Q.14

Q.15

Q.16
Q.17

Q.18

Oxidation state may be zero, fractional, positive or negative.
As reduction potential of electrodes changes by change in

i) Temperature

ii) Concentration of ions

iii) Nature of electrolyte

Hence cell potential also changes.

E:w:!l = Em:dmm + Em}ucﬁm

Standard electrode potential is measured at 298K for electrode in | M aqueous solution of
its ions.

emf or cell potential is the force to drive electron in a circuit.

Electrode potential is measured by comparing it with SHE.

Conditions for SHE

i) Ptelectrode coated with finely divided Pt black

ii) T=25°C =298k

i) IM=H" ions

iv) P=1 atm

"~ Asone molar H2SO4 = 2M H™ hence it is not correct.

Q.19
Q.20

Q.21
Q.22

Q.25

Q.26

KeT

element to act as reducing agent decreases,

In SHE H; gas is oxidized to H" ions by loss of electron H,,,——>2H" + 2¢~

Conditions for SHE

i) Ptelectrode coated with finely divided Pt black

1) T=25°C =298k

iii) IM=H" ions

iv) P=1 atm

SHE itself is a reference electrode hence its E, is take zero Arbitrary i.e. without any
other reference.

ECS shows E, value in ascending order and E,4 is measured by comparing with SHE
i.e. H-scale.

Metal with higher oxidation potential has lower reduction potential hence
E,, of Mg =-237V.

E,, of Al = -1.66V

Metal with lower E, can replace the metal with higher E_, . Hence Mg will replace Al.

In ECs E;, increases down the series. Reducing strength ucE!-_. Hence ability of
red

e ———
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Q.27 E,, increases down the ECS and oxidizing strength = E_, . As the halogens are placed
towards bottom of the series this indication their higher E., values and hence these are
good oxidizing agent,

Q.28  Fluorine is very strong oxidizing agent and is at the bottom of ECS. Indicating its highest
.

Q.29 In ECS clements above SHE have negative F.,, E, = - E_ hence clements with
negative E_, have positive .

Q.30 Reduction potential is the ability to get reduced hence greater E_, means greater
tendency to accept electrons to undergo reduction.

Q31 Shows salt bridge in galvanic cell.

Q.33  Low position in ECS ——» higher E_,.

E.. = Tendency to get reduced
Cathode — Electrode at which reduction takes place.,

Q.34 7n = anode = oxidized = negative electrode
Cu = cathode = reduced = positive electrode

Q.35 Reaction at anode = Oxidation
Reaction at cathode = Reduction

T 1

Q36 Tendency to get oxidized o« —

~“red

Q.37 Salt bridge maintain the electrical neutrality between two half cells preventing net charge
accumulation which will occur if salt bridge is removed and hence emf will drop to zero.

Q.38 At cathode reduction takes place hence it has greater E_, than anode.

Q39 Al—===_ A" +3¢", as Al is oxidized hence it acts as anode and will get negative
charge while zinc will act as cathode and is reduced.

e i I

Q.40 Reactivity of metal o« —

“red

Q.41 Reaction is feasible when E__ is positive otherwise it is not feasible

Q.42 If emf is positive the cell reaction will be feasible and cell will work at its best otherwise
not.

.43 Metals with negative E_, can easily lose electrons hence reducing H' »Hy,,
liberating Hz from steam and aqueous acids. Here Mg has negative E__ .

QA5 E_,=FE it T Eo itacte
E:d of anode < l-,':ms of cathode
Here SHE = anode [ of SHE = 0.00V
E., = +0.80+0.00 = 0.80V

70
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Q46 In fuel cell oxygen is reduced to OH™ at cathode

Electrochemistry

e ————

0, +2H,0,,, +4¢” ——40H,,

")
Q.47 As the net reaction of fuel cell indicates production of 11,0,
2H,+0,—2H,0
This provides power and clean drinking water,

Q.48 75% of bond encrgy of fuel is converted into clectricity.

Q.50 H: is oxidized and hence work as reducing agent at anode. Hence Hy is injected from
bottom left (labelled C).

Q.51 For molten NaCl
At anode

2017 ——Cl, + 2¢°
At cathode

2Na®" +2e"——2Na
Net reaction
2NaCl——2Na +Cl,

Q.52 Reduction potential of potassium is less than hydrogen. H* will be reduced instead of K~
at cathode and hydrogen gas is produced.

Q53 Electrolysis of dilute HaSOs.

At anode: O; is produced (Oxidation)

At cathode: H; is produced (Reduction)
Q.54 For aqueous solution of NaCl at cathode.

H20 is reduced 1o Hy as its E], is higher than Na*,

2H,0+2¢" —H, +20H"
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Topic " [PRACTICE EXERCISE]

RATES OEFORWARD AND R

EVERSEIREAGTIONSIAND

DYNAMlﬂ?"QUI.lS"IBIllUI\Ii-’.
Q.1 At equilibrium, the concentration of reactants and products are
A) Constant C) Different :
B) Maximum D) Equal
qua
Q.2 Statement, which describe a reversible reaction
A) Both forward and reverse reaction does not occur simultaneously
B) Both forward and reverse reaction occur simultancously but under different conditions
C) Both forward and reverse reaction occur simultancously at the same time under same condition
| D) Forward and reverse reaction takes place at different time and different cond:tmns
STHE LE-CHATELIER!S PRINCIPER G
Q.3 In the reactmn Azm + 4By —= 2ABy() such that AH is negatwe, the formation of
ABug) will be favoured at
A) Low temperature and high pressure C) Low temperature and low pressure
B) High temperature and low pressure D) High temperature and high pressure
Q4 N,+3H,—=2NH, AH = -41.02kJ / mol
Forward reaction is favoured by
A) Adding NH3 at equilibrium C) Adding catalyst
B) Decreasing temperature - D) Decreasing concentration of Ha
Q.5 In a given system, water and ice are in equilibrium, if the pressure is appl:ed to the
system then
A) More ice is formed
B) Amount of ice and water will remain the same
C) More ice is melted
D) Both A) and B)
Q.6 In a reaction CO,+2H,,~==CH,0H, AH°=-92kJ/mol. Concentration of
hydrogen, carbon monoxide and methanol become constant at equilibrium, what
will happen L ,
A) Reaction become faster C) Reaction become slow
B) Equilibrium state disturbs D) Equilibrium state remains undisturbed
Q.7  If Ke value is small then equilibrium position will shift
A) Towards left C) Towards right
B) Remains unchanged D) It is always constant value
Q.8 The value of Kc for H20 at 25°C is
A) 1x10™"moldm™ C)1.86x10"*moldm™
B) 14moldm™ D)1.0x10” moldm™
X . .
Q.9  The equilibrium expression for a reaction is Kc=———, what is true for this reaction.

V(a-X)
A) Increase of pressure favoured forward rcaclif)n
B) Decrease of pressure favoured forward reaction

C) Decrease of pressure favoured backward reaction
D)Increase in volume favoured backward reaction
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Q.10 For the reaction Ha g + Iz ) == 2HI (. The equilibrium constant changes with
A) Total pressure C) Catalyst
B3) Concentration of 112 and I2 D) Temperature

Q.11 If the temperature is increased of following reaction, then will go in
N, +3H, —= INH, AH =~ Ve

A) Forward dircction C) Reverse direction

B) Remain constant 1)) Cannot be predicted :
SUREQUILIBRIUM CONSTANT EXPRESSIONS OFEDIEEERENT REAC S |
Q.12- Correct relationship b/w K¢ and Kp can be written as "

A) Kp = Ke (RY™ C)Kp= K¢ (RTY

B) K¢ = Ky (RT)™ D) Kp = Ke (R/N)A
Q.13 For the given reaction PCly—=PCl, +Cl,

A) KF}KC C)szKc

B)Kp{Kc D)Kp=K¢=0

Q.14 For the reaction 11, +1,==2HI. Equilibrium concentration of Ha, lz_ and HI are
8,3 and 24mol/dm?® respectively. Ke of the reaction is

A) 24 O)1
B) 26 ; D)9
Q.15 In which case, Kp is less than Ke
A) PCl, ,,—=PCl,,, +Cl,, C) Hy,, +Cly,,=——2HCI,,
-B) 280,,,, +0,,,,/=1280,,,, D)AIl of these
Q.16 For a homogencous reaction
4NH,; + 50, —=4NO +6H,0
.The units of equilibrium constant (Kc) is
A) Conc.*? C) Conc.*'
B) Cone.™ D) No units
Q.17 For the following reaction in the gaseous phase
co+10, =00,
2- Kp

A) (RT); | C) (RT)'%

Q.18 One mole ol‘ HI was selled in a tube heatcd ni 440“(1 ll" equillbrium lsreached Hl
was found to be 50% dissociated, K for the reaction is

A) | C)0.25

- B)0.5 D) 0.625

19 For what value of K¢ almost forward reaclmn is comglete

A)Ke=10-%
B} Ku = | D) Kc -

Q20 1 mole of ethyl alcohol was treated with one mole of acetic acid at 25°C. -;Erd of acid
CAI;a;lges into ester at equilibrium. The equilibrium constant of the reaction will be

C)2
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¥ CALCULATE THE QUANTITIES PRESENTAT EQUILIBRIUNCEE S
Q.21 At cquilibrium concentration of SOz is 2M, Oz is 2M and SO; s '

5

250, + 0, ==2250,. What will be the Kc value of given reaction

A)0.2 C)2

)4 D)8 -
I R CONDITIONS!USED IN HABER PROCESSHEERS S
Q.22 In Haber process, equilibrium mixture contains NH; by volume

A) 20% C) 70%

B) 55% D) 35% -
Q.23 Catalyst used in Haber process for manufacturing of NHs is

A) Fe(MgO, ALLO, Si0;,) C) AlOs

B) MgO ‘ D) SiO;
[ BN OWRY. BRONSTED'ACID/AND BASE CONCEP TN ___‘_:3
Q.24  Which.of the following is strongest conjugate base

A) CH3;COO- E)Er

B) OH~ D) C2Hs0O"
Q25 HA+H,0—=A+H,0’

Conjugate base in above reaction is )

A) HA C)A

B) H.0 D) 307

Q.26 The reaction involving H,PO;' are given below
(i)  H,PO,+H,0==H,0" +H PO;'

(i)  H,PO'+ H,O==HPO;" + H,0"
(i)  H,PO;'+OH ==H,P0O, + O

In which of above does H2PO4~! act as an acid

A) (i) only
B) (i) and (ii)

Q.27 The conjugate base of H2PO4' is

A) H3POy
B)HPO;*
Q.28 Which of the followin
A) I
B) HCI

. C) (ii) only
D) (iii) only

C) PO}’

D) HPO;' S "

g is a base according to lowery Bronsted concept?
C) H;0*
D) NH;'

Q.29 According to the Lowery Bronsted concept, correct order of relative strength of

bases follows the order
A) CI" > CH,COO™ > OH" C)CI" > OH™ >CH,C00"

B) OH™ >CH,COO™ > CI D)OH™ > CI" > CH,CO0"

‘Qm‘-‘.\f; L |

correct order of stren
AYA>B>C
B)C>A>p

55

‘hKh_;alueM}J.f three acid, A, B,_ C are 4.3, 3.3 and 5.5 resij_éct}i;"él-y',"whicﬂ_r"‘é-[;rescﬂ'

gth
C)B>A>C
D)C>B>A

KETS - PRACTICE BOOK

2|



UHS Topic 7-A Chemical Equilibrium

— —_—
Q.31 Sclect the pKa values of strongest acid from following
A)l C) 3.0
B) 2.0 D) 4.5
Q.32 Which is correct statement
A) pKa x pKb = 14 C)Ka x Kb=pKw -
B) pKa + pKb = Kw D) Ka xKb = Kw
Q.33 The Kwof water at 25°C is given by
A)107 ' C) 1072
B) 107" D) 10"
Q.34 At90°C, pure water has [H3O*] is 10~ mol/dm®. What is the value of Kw at 90°C
A) 107 C) 1072
B) 107 D) 1071
Q.35 With'increase in temperature, ionic product of H20
A) Decreases C) Increases
B) Remains same D) May increase or decrease
Q.36 The pH of neutral water is 6.8 then the temperature of H20 is
A) 25°C C) Less than 25°C
B) More than 25°C D) Not predicted
Q.37 The value of K. in an acidic aqueous solution at 298 K is
A)>10" Q)< 1%
B) 10" ' D) 101
Q.38 Which statement is incorrect
A) pH and [OH ~] are inversely related to each other
B) pOH and [OH ~] are inversely related to each other
C) pH and [OH ] are directly related to each other
D) pOH means potential of hydroxyl ion concentration
Q.39 Which of the following is not correct
I
A) pH = I |=10-
) p W C) [H*]=10-pH
1 .
B] pH = lﬂgm D) pH = -IOg[H ]
Q.40 H* concentration of a solution is 1 mol/dm?, its pH is
A0 ) 1.0
B) 1.5 _ - D)0.0
Q41 What will be the pH of 1.0 mol dm -3 of Hz2X, which is only 50% dissociated
Al - C)2
B)o D) Less than 0
Q.42 What is the pH of 0.1M solution of weak acid having ionization constant (Ka) is 1077
A)7 )4
B)6 : D)5
Q43 The pH of IM MOH solution which is only 10% dissociated
A) 10 )3
B)13 D) I
e —

KETS - pPRACTICE BOOK

75




UHS Topic 7-A Chemical Equilibriy,,

Q.44  Basic buffer solution is
A) HFF / NaF C) H,CO3 / NaxaCOs3
B) (COOH): / (COONa); D) NIHsOH/NH4Cl -
Q.45 Buffer action can be explained by except “ay
A) Common ion effect C) Law of mass action
B) Le-Chatelier’s principle D) Solubility product
Q.46 pH of monoprotic acid is 3.0 at 25°C. The hydrngcn jon concentration in the solutigp
would be
A)0.001 - C) 0.0001
B)0.01 D) 107
Q.47 A basic buffer solution can be prepared by mixing
A) Strong acid and its salt with weak base  C) Weak basc and its salt with strong acid
B) Strong base and its salt with weak acid D) Weak acid and its salt with strong base
Q.48 The pH of ideal buffer is '
A) 10 C) Less than 7
B)7 D)0
Q.49 pH of 10 mole dm™ of H2804 :
A)3 C)4
B)2.7 D) 1.7
Q.50 A certain buffer solution contains equal conc. of X and HX.Ka for HX is 10, The
pH of buffer is
A)3 )8 .
B) 11 . D4
Q.51 Which Henderson equation is not correct?
A) P”-PKa""OE[ a C)pH=pKa—log-[aﬂd—]
[acid] [salt]
B) pH = pKa - log L2t D) Pka = pH - log -~ Ll
[acid] [acid]
Q.52 For acidic buffer, pH < pKa if
A) [salt] = [acui] : C) [salt] > [acid]

QRS

Q.54

.ll'cducl |s qual to K.,; then the solutmn is
A) Unsaturated C) Supersaturated
B) ldeal D) Saturated

The solubility product is- only applicable for those substance whose molar

concentrations is _
A) Equal to 0.IM C) EEqual to or Less than 0.01

B) Equal to | D) Greater than 0.1

Q.55 In a saturated solution of AgCl, the molar concentration of Ag'and Clis1 0x10°M
cach. What is the value of Ksp
A) 1.0x108 C) 1.ox10°"
B)0.1x10" D) 1.0x10°"
Q.56 The solubility product of AgCl is 2.0 x 10""°mol? dm*, The maximum concentratio
of Ag* ions in the solution is
A) 141 x 10 mol.dm™ C) 2.0 x 10" mol.dm™
B) 1.41 x 10" mol.dm= D) 4.0 x 102° mol.dm™
P
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.57 The molar solubility of sparingly soluble salt AB; is “S" mol/dm?, the corresponding
solubility product K,, is given in term of K, by the reaction.
"

Chemical Equilibrium

N T I
v N
! _=
B) S= R D)S K |
k27 =% i
S GHERET . SEEN BT T T S T
Q.58  When HCI gas is passed through saturated solution of rock salt, the solubility of NaCl
A) Increases C) Decreases
B) May increase or decrcase D) None of these

Q.59 An excess of silver nitrate is added to the aqucous barium chloride and the
precipitate is removed by filtration. What are the main ions in the filtrate

A) Ag" and NOs only C) Ag* and NO;™ and Ba*2only
B) NO;™ and Ba*Zonly D) CI and NO3™ and Ba*?only
Q.60 lonization of KCIOs is suppressed by
A) Increasing temperature C) Adding NaNO;
- B) Adding KCl D) Decreasing temperature
| —— AST PAPERS QUESTIONSHEEEEEE
Q.I  Formation of NHj is reversible and exothermic process, what will happen on cooling?
A) More reactant will form C) More H; will be formed
B) More N will be formed D) More product (NH;) will be formed

Q.2 During the manufacture of nitric acid, nitric oxide is oxidized to nitrogen dioxide.
This reaction is given as

2NO,+ O, ==2NO,, AH = —114kJ/mol

According to Le Chatelier’s Principle

A) Reaction must not be temperature dependent

B) Reaction must be carried out at room temperaturc

C) Reactian must be carried out at low temperature

D) Reaction must be carried out at high temperature
Q3 For an equilibrium reaction;

280, +0,,¥=280,,, the forward reaction is exothermic, increase in

temperature shifts the equilibrium position towards left because,

A) the concentrations of S0;3, SO; and O; increase as the temperature increases

B) the concentrations of SO; and Oz increase and concentration of SO; decreases as the
lemperature increases '

C) the concentrations of SO; and Oz decrease and concentration of SOj; increases as the
temperature increases

D) the concentrations of SO, and Oz increase and concentration of SO, stays same as the
lemperature increases

Which of the following factors effect a reversible chemical reaction in accordance
with the Le-Chatelier principle?

A) Pressure C) Temperature
B) Concentration : D) Pressure, concentration and temperature

Q4

;;"‘-—-—.___
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Q.5

Q.6

Q.7

QS

Q9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

—
—

Which one of the following factors does not affect the equilibrium position?

A) E““"YS‘ C) Concentration of reactants and product
B) Temperature D) Pressure

Units of K¢ for the following reaction is: Hz + 1 — 2HI

A) mol’dm® C) no unit

B) moldm™ D) mol-2dm$

For which of the following equilibrium reaction, K¢ has no units?.

A) N, +3Hy,==2NH,,, . *C) 80,,+20,,==250,

C) €O, +H;0,, ==COy, +Hy, D) 2NO,, +0,,==2NO,

The Kc Unit for the reaction N2gy+3H2g)—2NHs(y are

A) mole”'dm*® C) mole2dm™

B) moledm™ . © D)mole”'dm*

The value of equilibrium constant (K-) for the reaction 2 P et B is 101 at

: | 1§

2000°C calculate the value of K, for this reaction

A)2x107" C) 186 x 10~ "

B) 10~ " ‘D)348x10°°

The chemical substance, when dissolved in water, gives “H*” is called:

A) Neutral C) Base

B) Acid . D) Amphoteric

According to Lowry — Bronsted acid & base concept, H20 is

A) Base C) A salt

B) An amphoteric species D) An acid
If Ka for an acid is higher , the stronger is the acid , relate the strength of acid with
pKa

A) Higher pKa , weaker the acid
B) Lower pKa , stronger the acid
C) pKa has no relation with the strength of an acid

D) Both A and B
The Ka values of HCIl, CH3COOH, HF and H2SOs are 1077, 1.85 x 10-5, 6.7 x 107

and 10*2 respectively. The decreasing order of acidic strength is:

A) HC!>H,SO, > HF > CH,COOH C) CH,COOH > HF > H,S0, > HCI
B) HCI> HF > H,SO, > CH,COOH . D) HCl >CH,COOH > HF > H,S0O,
What will be the pH of a solution of NaOH with a concentration of 10-° M?
A)3 .- . | C) Il

B) 14 . D)7

Human blood maintains its pH between

A) 6.50 - 7.00 C) 7.50-7.55

B)7.20-7.25 D) 7.35-7.40

Which one of the following bases has highest Kb value?

A) NH4OH C) NaOH

B) Ca(OH), D) CH3NH;
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What is the pH of 0.1M of HCJ?

17
B)0.01 D) -1
Q.18 What is the correct relation between pH and pKa?
i r
A = =y e :[Eﬂj {_: = w ‘,‘I I e
) ptl = pKa Ini’l_lluw ) pll - pKa - log| o
- nK; :fAUid.! . , [ Bave |
13) pll = pKa - I”btliﬁ;cj D) pKa = pll + log 'IALNE
Q.19 The pH of 107 M aqueous solution of sodium hydroxide is
A) 12 C) 14

Q.20 The Pka values of CHyCOOH is 4.74, the pH of equimolar solution of acetic acid
and sodium acetate is
A)13.0 €) 7.2
B)4.79 D)4.74
Q.21 The product of the concentrations of each ion in saturated solution of a sparingly
soluble salt at 298K raised to the power of their relative concentrations is
A) Ksp C)Kb
B)Ka D) Kw
Q.22 Which onc of the following is the correct representation for Kip?
AgCl —= Ag" +CI

) F: ,.|"|r "
A K, = [’?‘EC'] . C) Kk, = [AeJler]
Agt][cr'] [AgCl]
B) Kk, =[ag"][c1] D) K, = [AgCl]
Q.23 Value of Ksp for PbSOs system at 25°C is equal to
A) 1.62107° mol’dm™® - C) 1.6~10* mol’dm™
B) 1.64<10® mol? dm™ D) 1.6=107 mol?dm™
Q24 Ca(OH) is sparingly soluble having solubility value 6.5 x 104, What will be its
solubility
A)2.75 x 107 C) 117 x 102
B)2.75x 102 D)3.63x 10°
Q.25 Precipitation occurs when the product of ionic concentration is?
A) Greater than Ksp C) Less than Ksp
B) Equal to Ksp D) Equal to unity
.'--.-‘_‘-‘__-__
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Q.1
(i)
(i)

Q2
Q3

Q.4

Q.6

Q.7

—

KETS -

EXPLANATORY NOTES )

At dynamic equilibrium

Rate of forward reaction (Ry) = Rate of backward reaction (1)

Concentration of reactant and produet becomes constanty

It means at equilibrium, concentration of reactant and product does not change with tine
no matter how much long reaction proceed

In dynamic equilibrium, both forward and reverse reaction takes place simultaneonsly
and R¢r= Ry

A![p}‘h“]'z[” q-———-zt‘\”"u} All = = Ve

Smole 2mole
5volume 2 volume
According to Le-Chatclier principle, for exothermic reaction
: I
Yield o«

Temperature

And increase in pressure move reaction in dircction in which volume in less. Because
reactant have more volume than product so increase in pressure favours forward reaction
According to Le-Chatelier principle, for exothermic reaction

Yield « ——8
Temperature

lce = liquid water

According to Le-Chatelier principle, increase in pressure move reaction in direction in
which volume is less. Ice has 9% more volume than liquid water. So, increase in pressurce
will convert ice (more volume) into liquid water (less volume). So, by increasing pressure
ice starts to melt

Equilibrium state / position is changed by changing

(i) Concentration '

(ii) Pressure

(iii) Volume

(iv)  Temperature ,

If concentration are constant then equilibrium position / state remains constant

Product |
K < LProduct]
[Reactant] Qe)

If K¢ is small, it means product are more and reactant are less. If product are more then
reaction move in reverse direction and equilibrium shift to lefl side

Value of K¢ for H20 at 25°C is 1.86x 107" moldm™

If volume factor is in denominator of K¢ expression, it means mole (volume) of product
arc more than mole (volume) of reactant. So, less pressure favours the forward reaction
because according to Le-Chatelier principle increases in pressure move reaction in
direction in which volume is less.

C
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UHS Topic 7.4 '
010 K - K{
L§ I\'i
anged by change in

Equilibrium constant (Ke) is ratio of K¢ and K. its value is only ch
lemperature, Change in temperature (AT) changes both equilibrium ¢
a8 equilibrium state / position (Qc)
Q.11 For exothermic reaction
Vield o, !
Temperature i '
If temperature is increased then yield of product become less. It means e

onstant (K¢) as wel]

reverse direction "
Q.12 Kp=K{RTYW , Kp=Ki(RT/VA" °, Kp= Ku[r_f:]’}
0.13
If An = +Vethen K,> K,
Ir An = - Vethen K, <K,
If An =0 then K.~K,
and -
An=n,-n,
for PCl==PCiL+(l,
An=2-1
An=|

Because An is +Ve so Kp > K
Q.14
Ly @)

AN (N (YOO

n
= :ﬁ-—x.gi = 24
24
Q.15 250,+0, =280,
An = np - NR
An =2-3
An = —|
Because An is Ve so Kp < Ke
Q.16
An=n, =Ny
=10-9
An = +1
forunitof k,
k,=(conc)”
ke= (conc)”
82
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Q17 An=n,-n,
w2
2
.
T2
K, =K (RT)*"
I
K, =K (RT)?
K
A
(RT)?
1
(RT)? = 7
KP
Q.18 2HI==H, +I,
1 0 0
o 114
2 : 2 _
66
H, |1
ke=Halll:]_\2)\2
()
2
lx i = ]
4 1 ;
Q.19 Ifthe Kc value is very high reaction is more favourable in forward direction.
0.20 ,
CH,COOH +C,H,0H+=——=CH,CO0C,H, +H,0
l | 0 0
I-g ;_g 2 E
3 3 3 3
! 1 2 2
3 3 3 3
ke - [CH,COOC,H,][H,0]

[CH,COOH][C,H,0H]

. BLG)

(5J5)
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Q.21 c 3 =—
[S0.][0.] (2)(2)
= E =2
8
Q.24 Conjugate base of very weak acid is very strong.
Ethanol is weaker acid and its conjugate base C;HsO" is stronger.
Q.25 The species which left behind after removal of | proton from an acid is called conjugate
base. So, A is conjugate base of acid HA.
Q.26 According to Lowry Bronsted concept an acid is proton donor.
H,PO;'+ H,0==HPO;’ +H,0"
H,PO;' acts as an acid and Hz0 acts as a base in above reaction.
Q.27 H,PO;'+H,0——= HPO;™ +H,0"
‘After removal of 1 proton from HaPOs™', the species HPO4* is formed which is
conjugate base.
Q.28 According to Lowry Bronsted concept base is proton accepltor.
Q.29 The conjugate base of very weak acid is very strong. :
OH" is the conjugate base of H20, CH3COO" is conjugate base of CH3COOH and CI” is
conjugate base of HCI.
Q.30 Acidic strength is inversely proportional to the pKa value of an acid.
Smaller the value of pKa stronger is the acid and vice versa.
Q.31 Smaller the value of pKa stronger is the acid and vice versa.
Q32 According to Lowry Bronsted concept of acid and base Ka * Kb = Kw.
Q.33 Ku=[H'][OHT
=(107)(107)=10"
Q.34 At 90°C, pure water has [H*] = 10 and [OH] = 10 s0, Kw = 107"
Q.35 By increasing the temperature ionization of water increases. Therefore, ionic product of
water increases.
Q.36 pH of water decreases by increasing the temperature because ionization of water
increases. '
Q.37 In case of addition of small amount of acid [H"] > [OH"] while in case of addition of few
drops of base [OH™] > [H"]
During both of these additions, the value of Kw will remain same i.e. 10" at 298K.
Q.38 pH and [OH] are inversely rélated to each other. -
Q.40 pH =-log[H]
=-log (1)=0
Q.41
HX, ==2H"+X"*
IM—2M
50% dissociated = ﬂx 2=1
100
pli  =-log [H']
=—log(1)=0
KETS - PRACTICE BOOK o4
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=

o H']=\[HA]xKa
W] =010
fH*]=-ﬁF=m4
pH =-log[H" ]
pH =-log10™

=4logl0
=4(1)=4

Q.43
MOH ==M" +OH"

IM—— 1M
10% dissociated = —I—q—axl =10"
100

pOH = log [OH7]
pOH = -log 107" = llog 10 = |

pH +pOH =
pH =14 -pOH
pH=14-1=13

Q.44 Basic buffer is the mixture of weak base and salt of it with strong acid.
NH4OH is weak base and NH4Cl is salt of strong acid (HCI).
Q.45 There is no role of solubility product in buffer action.
Q.46 For monoprotic acid [H*] = 107"
[H'] =107 =0.001
Q47 NH:OH is weak base and NHCl is salt of strong acid (HCI). It is an example of basic

buffer.
Q.48 Ifthe pH of bufTer is 7 then it is called neutral buffer which is ideal.

0.49
H,S0, —2H" +S0O;"
IM—2M
10°M——2x10"M |

pH =—Iug[ll']
- =-log2x10"
=-log2-loglo™
==0.3+3logl0

=-03+3(1)=2.7
Q50 pKa =_1ogK,
PRKa  =—logl0®
PKa  =8logl0
— =8(1)=8
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Q.57

Q.58

Q.59

Q.60

e ————
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pH = pKa + log ‘: Salt
Acid

pH = 8+log |
1
PH=8+0=8
Il::zz:zclr::m:!nn orl: sa:t and acid is equal then buffer solution has pH = pKa
cniration of salt is less than concentration of acid th i '
: sl §s the : : en pH will be less the g
According to solubility product i e llnpb
|) I lonic product = Ky, then solution is saturated
ll} If]on!c product < Ky, then solution is unsaturated
]I{:) Ifionic product > Kp, then solution is supersaturated
1¢ solubility product is applicable for spari
_ S 8 r sparingly soluble salt whose concentration ;
equal to or less than 0.0 1moldm™. s

AgCl—=—=Ag"' +CI
K,=[Aeg"][cr]
(Ix]O")x(leO")

=Ix107"
For compound having two ions Kp = S2

. 2x107M =82

2x107"° =8

S=1.41x10""
For compound having the four ions K = 2754,

K

p .-_-‘S‘

27
4
s=[Ks
27
NaCl—=Na"* +CI"

HOl=H"+CI

Due to common ion effect solubility of NaCl decreases.
2AgNO, + BaCl, ——2AgCl + Ba* + NO;

If AgNOs; is in excess then filterate contains Ba*2, NO3~ and Ag’.

KCIO, ==K " +CIO;

KCl==K"'+CI
The solubility of less soluble salt KCIO; in water is suppressed by addition of more

soluble salt KCI by common ion effect.
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SA REACTION KINETICS

Topic )  [PRACTICE EXERCISE]

|
2 o
Q.  Which one of the following is correct about following reaction if iron is not 100% pure
2Fe+3H,0+0, ——Fe,0,.3H,0
A) Very fast reaction ) Very slow reaction
B) Moderately reaction D) Not predicted
Q.2 Which of the following reactions are usually slow
A) Neutralization of acids and bases C) Explosive reaction of Oz and H;
B) Organic substitution reaction D) Photochemical reactions
Q3 Activation energy of a reaction
A) Includes the average kinetic energy of the reactants
B) Is in addition to the average K.E. of the reactants
C) Is in addition to the average K.E. of the products
D) Required for effective collisions
Q4 Eaappears as a potential energy hill between for carrying out the reaction
A) Among the reactants ' C) Among the products
B) Reactants and the products D) None of the above
Q5 The 2" order reaction becomes 1* order when
A) One of the reactants is limiting
B) One of the reactants is in large excess
C) None of the reactants is in large excess
D) Both reactants in large excess
Q.6  Oxidation of SOzpg) in the presence of NO) catalyst is an example of
A) Homogeneous catalysis ' C) Heterogeneous catalysis
B) Auto catalysis D) Negative catalysis
Q.7 The specific rate constant of a chemical reaction is the rate of the reaction when the
concentration of the reactant is
A) Less than unity
B) Greater than unity
C) Equal to unity
D) Equal to the concentration of 2nd order reaction
Q8 The half-life time for a 1* order decomposition of a substance dissolved in CCly is
2.5 hours at 30°C. The amount of substance left after 10 hours if the initial weight of
the substance is 160g
A) Sg C) 10g
B) I5g D) 20g
Q9 For a chemical reaction to occur
A) The vessel shall be open
B) Reacting molecules should have less energy than Ea at time of collision
C) Reacting molecules must be properly oriented and energy more than or equal to Ea
D) The reacting molecules must not collide with each other
“--______ '
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Q.10 The unit of rate constant of second order reaction is

A) mol dm™ sec™! C) sec™
B) mol2dm™ D) mole™' dm™ sec”

Q.11 If the energy of the activated complex lies close to energy of reactants, it means that
reaction is _
A) Slow C) Exothermic
B) Endothermic D) Exothermic and fast

Hydrolysis of ethyl acetate into acetic acid and ethanol in the presence of mineral acid is
C) Pseudo ¥ order reaction

D) 2™ order reaction

Q.12

A) Fractional order reaction

B) 1" order reaction
Q.13 The activation energy for a simple chemical reaction A—— B is Ea in forward

direction. The activation energy for reverse reaction
A) Can be less than or more than E, C) Is always double of E,
B) Is negative of E, D) Is always less than E,

For a reaction A +2B—— C,rateis given by Rate =k[A][B], hence the order of

Q.14
the reaction is
A)3 C)2
B)I D)0
Q.15 For a chemical reaction A—— B, the rate of reaction doubles when the
concentration of A is increased four times. The order of reaction for A is
A) Zero C)One :
B) Two D) Half
Q.16 In first order reaction, the concentration of the reactant is reduced to 25% in one
hour. The half-life period of reaction is ’
A) 120 min C) 60 min
B) 30 min D) 15 min
Q.17 If Erand Er are activation energies of forward and reverse reaction. The reaction is
known to be exothermic then
A)E, >E, C) E,>>>E,
B) E, <E, D) E, =E,

Q.18 For an endothermic reaction A—— B, an activation energy of forward reaction is
15 keal mol”' and enthalpy change of reaction is 5 kcal mol!. The activation energy

for reverse reaction B—— A is
C) 20 kcal mc_li"

A) 10 kcal mol™!
B) 15 keal mol™ D) zero '
Q.19 The increasein reaction rate as a result of increase in temperature from 10K to
100K is
A)512 C)614
B) 400 D)112 .
Q.20 What will be order of reaction if doubling the concentration of reactant increases
. the rate by factor 4 and tripling the concentration of reactant by a factor of 9
A)l C)2
0
B)3 D)
' 88
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31 When the concentration of reactant in the reaction is increased by 8 times, the rate

increased only by 2 times. The order of reaction is

- 1
I C) -
A) )3

I
A D)2
B)Z )

Q.22 Which one is the assumption of collision theory of reaction rate
A) During a chemical reaction the particles must collide
B) Reaction between the colliding particles can only take place if upon collision they
possess the activation energy
C) Only those collisions are effective which take place in proper orientation
D) All statements are correct

Q.23 By increasing the concentration of reactants, the rate of reaction
A) Decreases C) Increases
B) Remains constant D) Not predicted

Q.24 Select the correct rate law from given data

BB ol IR (Cofireiction (inoles dmZsect)
0.1 0.1 2 x107°
0.2 0.1 4 x107°
0.1 0.2 4x107
0.2 ' 0.2 8x 1073
A) Rate = k[A][B] : C) Rate = k[A]*[B]

2

B) Rate = k[A]'[B]? D) Rate = k[A][B
| IENZYMESAS BIOLOGICAL CATALYSTSE

Q.25 A catalyst can
A) Accelerate the reaction rate
B) Retard the reaction rate
C) Chemically un-consumed at the end of the reaction
D) All of the above
Q.26 Which of the following statements regarding a catalyst is not true
A) A catalyst does not alter the equilibrium in a reversible reaction
B) A catalyst can initiate the reaction which is not thermodynamically feasible
C) Catalytic reactions are very specific in nature
D) A catalyst remains unchanged in composition and quantity
Q.27 When potential energy of the transition state is very high, then which one of the
following results is applicable? -
A) Low activation energy and fast reaction C) Low activation energy and slow reaction
B) High activation energy and fast reaction D) High activation energy and slow reaction

Which of the following best explains the effects of a catalyst on the rate of a
reversible reaction?

A) It decreases the rate of the reverse reaction

B) It increases the kinetic energy of the reacting mole molecules
C) It moves the equilibrium position to the right
D) It provides a new reaction path with a lower activation energy

Q.28
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Q.29 The rate of entulyzed renction is independent of the concentration of
A) Reactants C) Citalyst
) Products 1)) None of these
Q.30 What is the correct relation hetween rate and activation energy
A Rate « Iia (') Rate = La
13) Rate « . 1) All of them
n
Q.31 Oxidation of SOz ¢ in the presence of VaOsy bs an example of ,
A) Homogencous catalysis (') Heteropencous catalysis
B) Auto catalysis 1)) Negative catalysis _
Q.32 The complex protein molecules which eatalyze the organic reactions in living celly
are knownas
A) Negative catalysts () Catalyst for catalysts
B3) Co-enzymes 13) Enzyme catalysts
Q.33 Concentrated sugar solution under goes hydrolysis into glucose and fructose by an
enzyme
A) Zymase ') Invertase
13) Maltase 1)) None ol these
Q.34  Which of the followings is correct about enzyme catalysts
A) These are in pure crystalline state
B) The activity of enzyme catalyst is inhibited by poison
C) Enzyme Catalytic reaction have maximum rate at optimum temperature

D) All of these

B AND USERATEFOUATIONS EQRZEROUEAND 4L OR DF 1K

EACTIONS

Q.35 In the reaction A + B ——» Product
The doubling of [A], increases the reaction rate four times but the doubling of [B]
has no effect on rate. The rate expression is
A) Rate = K [APIB])" - C) Rate = K [A]
B) Rate = K [A]? [B) D) Rate = K [A] [B]

Q.36 The rate law of a reaction is, rate = k[A]JIH] . On doubling the concentration of

both A and B, the rate of reaction increases time
A)4 C)9

3)8 . D)2
For the reaction A+ B——>C+ D, doubling the concentration of both the reactants

increases the reaction rate by 8 times and doubling the initial concentration of only
B simply doubles the reaction rate. The rate law for the reaction is

A) Rate =k[A][B] C) Rate =k[A][B]
B) R =k[A] *[B] ) Rate = k[A]'[B]
Q.38 The rate of reaction 2X + Y ——» Products.

Rate= k[X]l[Y] of X in large excess, the order of reaction is
A) 3l|.| C) 2m.l
13) l\l [J) Ulh

90
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03 For the 1* order decomposmon reaction 2N:0xz — 2N:0u0+ Oz the half-life is gl\ en as
A) 0693k C) 0.693/2k
B) log2/k D) In2/k
QA The half-life period of zero order reaction is equal to
A) 0.695 C) =
2K
8] _]__ 1.5
K2 2 Ka*
(41 For which of the reaction, half-life is inversely proportional to the initial
concentration of the reactants
A) Zero order C) 1* order
B) 2" order D) 3 order

A2

¢ of n™ order is directly proportional to
A;a"" C)a™
B)a" D) a™!

(043 For the first order reaction, half-life is 14 sec. The time requires for the initial
concentration to reduce to 4" of its value is
A)28s C)42s
B)(14)’s D) (14)'s

(.44 For the reaction N

how many grams of N20s will remain after a period of 72 min
C) 0.50g

A)0.063g

If*a’ is the initial concentration of the reactant then half-life period of the reaction

1
,0,—2NO, +20,. . =24min. Starting with 10g of N20s

B)1.77g

INSTANE

045 The equation for the rate constant is k= Ae" JRT o chemlcal reaction will procccd

more rapidly if there is a decrease in

A)k 0)A
B)E. D)T

046 The rate constant of reaction is 3x10~ moldm sec”'. The order of reaction is
Ayl - C)2
.-.'1?3 )9

o B R YETERMINATION OF RATE OF REACGTIO 3

047 The rate of reaction involving ions can be studied by
C) Dilatometric method

D) Electrical conductivity method
n is useful for those renctmn, which involve

A) Spectrometric method
" B) Optical rotation method
Which method for rate determinatio
small volume change in solutions
A) Refractometric method
B) Optical rotation method

C) Dilatometric method
D) Spectrometric method

91
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Q.49 Which method for rate determination is applicable to reactions in solutions, where
there are changes in refractive indexes of the substance taking part in the chemical
reaction
A) Dilatometric method ) Optical rotation method
B) Refractometric method D) Spectrometric method

Q.50 The angle through which plane polarized light is rotated by the reacting mixture js
measured by ,

A) Refractometric method C) h‘pcclmmclric method

B) Dilatometric method 1)) Optical rotation method -
| PAST PAPERS QUESTIONS ;
Q.1  Insome reactions a product formed acts as n catalyst. ‘This phenomenon is called

A) Negative catalysis C) Heterogencous catalysis

B) Activation of catalyst ) Autocatalysis
Q.2  The reaction rate in forward direction decreases with the passage of time because

A) Concentration of reactants decreases C) The order of reaction changes

B) Concentration of product decreases D) Temperature of the system changes
Q3  For the reaction2NO +0, 2NO, , the rate equation for the forward reaction is

A) Rate = k [NOJ[O:] C) Rate = k [NOzJ?

B) Rate = k [NO2J[02] D) Rate = k [NO2]
Q.4 Choose the type of catalysis in the following reaction

NO
250, =——=1280,.,

A) Homogeneous catalysis C) Biological catalysis

B) Heterogeneous catalysis D) Gas catalysis

Q.5 What is the measure of activation energy is an endothermic reaction?

A) The energy of activation of backward reaction is less than that of forward reaction.
B) The energy of activation of forward-backward reaction is same.

C) The energy of activation of backward reaction is more than that of forward reaction.
D) The energy of activation of forward reaction is less than that of backward reaction.

Q.6 Ifenergy of activated complex is close to energy of reactants, it means that the
reaction is
A) Fast ' C) Moderate
B) Slow D) Very slow

Q.7  According to the collision theory of bimolecular reactions in gas phase , minimum
amount of energy required for an effective collision is known as
A) Heat of reaction C) Rate of reaction
B) Has no effect on the reaction D) Energy of activation

Q.8 Ifthe energy of activation of a chemical reaction is very low, the rate of that
chemical reaction is observed to be very high beeause?

A) Concentration of the reactants becomes irrelevant

B) Number of efficient or fruit collisions increase ’
C) Reaction proceeds without any transition state

D) Molecules of the reactants move slowly

Q.9 The influence of temperature on reaction rate is predicted by
A) Free energy charge C) Wander Waal's equation
B) Arrhenius equation D) Kinetic equation

93
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Reaction Kinetics

For which change of temperature, the rate of reaction beconie approximately double

A) 293K C) 283K

B) 20°C moec

1t is experimentally found that eatalyst is used to

A) Lower the activation energy

B) Increase the activation energy

) Lower the pH

D) Decrease the temperature of other reactants

Which one of the following graphs is representation for more rapid catalyzed

reaction?
pr= | atahy o Watn b

¥ oanity sud Wi e m

N\

o i powd
1 avalgend B, g tern

rybass Fosbaia

A)

B) . D) Praba e
Role of a catalyst in a chemical reaction is to
A) Increase rate of a reaction C) Decrease rate of a reaction
B) Decrease yield of a reaction D) Increase yield of product
Glucose is converted into ethanol by the enzyme present in the yeast
A) Urease C) Zymase
B) Invertase D) Sucrase
In zero order reaction, the rate is independent of
A) Concentration of the product C) Concentration of the reactant
B) Temperature of the reaction D) Surface area of the product

2A + B = Product
If the reactant *B’ is in excess, the order of reaction with respect to ‘A’ in given rate

law Rate = k[A]}[B] is

A) 2™ order reaction C) Pseudo 1* order reaction

B) I* order reaction D) 3" order reaction

The rnt-e constant ‘K’ is 0.693 min’'. The half-life for the 1" order reaction will be

A)l min C) 0.693 min

B) 2 min D) 4 min

UﬂiflofK in first order Reaction is

‘;)) :ml = C) moles dm™
esdm” s D) mol™! dm’

iﬂte of first order reaction depends on

B: g;:cenlmtfon of one reactant C) Concentration of two reactants
centration of three reactants D) Independence of the initial concentration
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Q.20

Q.21

Q.22

Q.23
Q.24

Q.25

Q.26

Q.27

Q.28

The decompasition of phosphorus pentachloride in the presence of moisture tay,

place by the following mechanism.
PCl, w +H0,, - POCI, , + ZHCIW (Slow Step)

POCL, , +31,0,, -  H,PO,, +3HC],, (Fast Step)

PCly,, +4H,0,, - H,PO, , + SHCI,,
The rate equation for this reaction will be:

A) Rate=k[PCI,][H,0]" C) Rate=[PCL][H,0]

B) Rate=K[PCI,][H,0] D) Rate= k[POCL,][H,O]
The unit of rate constant is same as that of rate of reaction in

A) First order reaction - ' C) Zero order reaction

B) Second order reaction D) Third order reaction

Rates of photo-chemical reactions do not change with the change in concentration of
reactants, What is the order of such reactions?

A) Second order reactions B) First order reactions

C) Pseudo first order reactions D) Zero order reactions

The half-life of N2Os at 45°C is 24 minutes. How long will it take for sample of N20;s
to decay to 25% of its original concentration?

A) 24 minutes ) C) 120 minutes

B) 72 minutes D) 48 minutes :

When the change in concentration is 610~ moldm™ and time for that change s 10
seconds, the rate of reaction will be .

A) 6x107 moldm™ sec™! C) 6x1072 moldmsec™!

B) 6x10~ moldm™ sec™ D) 6x107° moldmsec™!

For the first order reaction, half-life is related to the expression Kt1/2=0.693 Half-

life is the
A) Time taken for the concentration of the product to the increase to half of its original

value.

B) Time taken for the concentration of the reactant, to fall to half of its products value.
C) Time taken for the concentration of the reactant to fall to half of its original value
D) Time taken for the concentration of the reactant to fall to quarter of its original value
The rate of reaction involving ions can be studied by method

A) Dilatometric C) Electrical conductivity

B) Refractrometric D) Optical rotation

If the reactants or product of a chemical reaction can absorb ultraviolet, visible or
infra-red radiation then the rate of a chemical reaction can best be measured by

which one of the following methods?

A) Chemical method C) Graphical method
B) Spectrometry D) Differential method

If concentration time graph of a reactant indicates a constant half-life, then the
order reaction with respect the reactant is

A) First order
B) Second order

C) Zero order
D) Half order

94
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Q29 By considering Arrhenius equation, the graph between, ¢ L “log K’ gives
T

curve of the type

t fow &
Toye &

A) C) .

==

t \/
low K ) T

log k

- I
—_—

B) D) T
Q.30 On increasing the temperature of the rection from 20°C to 30°C, the rate of rection
© - will become

|-

A) Halt ' C) Triple
B) Double D) Ten times
(1 i | o 0w 21 i | 31 B | 41 B
2 12 SX(C°1 22 Bibs 32 Mbs 42 C
3 13 [ee 23 B[ 33 [&F | 43 BN,
4 14 jolC | 24 [ il 34 M 44
5 15 [iEd 25 35 | A 45
6 16 26 36 46
7 BT 17 27 37 47 )
8 Wi |18 | AW 28 38 a8 J¢
9 e | 19 [ 29 39 | N 49
10 20 JE' | 30 40 fe | 50
: 21 e 26 Mv
9 : 22 Ml 27
23 28
24 PN 29
25 W | 30

———
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Reaction Kinetley

EXPLANATORY NOTES))

Q.1 1Itis ruesting of iron so it is very slow process
Q.2 Orgnanic subsitution reactions involve covalent bond therefore these are slow reaction
for example hydrolysis of ester.
Q3 The amount of energy required for eflective collisions is called activation energy.
Q.4 Potential of activated complex is higher than that of reactant and product
Q.6  Reactants SO, O, and catalyst NO are in same phase (;_.m-.emus phase). Therefore, it ig
: homogenous catalysis
A+B——Prod
Q.7 uct
Rate = k[A][B]
When concentration of reactants is unity then rate constant is equal to rate of reaction
Q8  Numberof half-life = ~oraltime
Half-life
Ly
5.k
160g — 80g —> 40g > 20g »> 10g
After4 half-life 10g left behind
Q.9  For chemical reaciton to condition are necessary
(i) Proper orientation (ii) Activation energy
Q.11 For exothermic reaciton activation of energy of forward reaction is less than activation
energy of backward reaction :
Q.12 In hydrolysis of ester water is in large excess therefore it is pseudo 1st order reaciton
Q.13 If exothermic reaciton activation of energy of forward reaction is less than activation
energy of backward reaction.
If reaction is endothermic, activaiton energy of forward reaciton is greater than that of
reverse reaction
Q.14 Rate=k[A][B]the sum of the exponents of concentration terms in given rate law
equation is two
Q.15
Rate =[A]’
I
2=[4]", 2=2", 1=2n, n=>
Q.16 Aﬁer two half-life concentration of reactant is reduced to 25%.
Totaltime
alf-life=
& No.of half-life
2 60min _ J0iin
2
_-___..-ll'
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KETS - PRACTICE BOOK



Reaction Kinetics

UHS TOPic B'A__ P e —]
et R I
Q17

——p Potential energy

O Reaction coordinate —p
(a) Exothermic Reaction

Ea,= Ea, —AH
QB8 _ys_(s5)=10
Q.19 Temperature increases from 10 k'to 100 k is 90 k which is 9 interval of 10 k
. No of intenvalof 10k
Rateincreases=(2)
Rateincreases=(2)" =512
Q.20 For 2nd order reaction
Rate=k[A]2
Rate=k[2] =4
Rate=k[3]2=9
Q21
Rate =[A]’l
n a 1
2=[8]", 2=2", 1=3n, =3
Q23 By increasing the concentration of reactants, number of effective collisions increases so
rate of reaction increases
Q24 Rate is directly proportional to concentration of A and concentration of B so it is 2nd
order reaciton
Q26 Catalyst can initiate the reaciton which is thermodynamically feasible
Q.27  Activation energy is directly proportional to potential energy of activated complex and
rate of reaciton is inversely proportional to the activation energy
Q23 f'.‘atalyst change the mechanism of reaction and decreases the activaiton energy which
increases the rate of reaction.
Q30 Rate of reaction increases by decreasing the activation energy
Q31 The reactants SO; and O; are in gaseous phase while catalyst V20s is in solid phase.
0 Therefore it is the example of heterogeneous catalysis
53 Cl!szou+H20%C5leob+cﬁH|zoa
"'--.._______
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Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

— —
—— —_ S— —_—

Rate of reaciton is directly proportional to the square of concentration of A and js
independent to concentration of B

| Rate=k[A]'[B]
Rate=(2)"(2), = 4x2=8
It is overall 3" order reaction. With respect to A, it is 2™ order reaction with respect to B

is |st order

X is large excess, so rate of reaction is independen
directly proportional to the concentration of Y. It is 1 order reaciton with respectto Y.

t to the concentration of X and is

[t ] _0.693
), k
For zero order reaction half-life period is directly proportional to the initial concentration
of reactant
[t [ oC l
I'.i_n a""
1-1 = " ]
hl  a™
t N o« :
| Y, a
. ] 1
-t I, 1 o an-l
b, | < g
L “2.n
t',.- o al—u
L 2.0n

i ; I
After three half-life concentraiton of reactant is reduced to -s—th

= half-life x Number of half-life
= l4sec x 3 = (14)’sec

- Total time 72
life = =—=3
Number of Half-life Halihife 28

Total time

Q.44
10—>5—>25->1.25
Afier three half-life 1.25g of NaOs is left behind
Q.45 Rateof reaction is inversely proportional to the activation energy
Q.46 The unit of rate constant in given statement is moldmsec™ which shows it is zero order
reaction.
e —
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Q.1 In a same period, an clement X bhelongs to II-A group and another element Y
belongs to V-A group, marks the incorrect statement
A) X is greater in atomic/ionic size comparatively to Y
B) Y has more free electrons as compared to X
C) Y is a good conductor as compared to X
D) X is surely a metal while Y might be a non-metal or a metalloid
Q.2 Total number of elements is 2™ period are

A)S C) 32
B) 18 D)2
- Q.3  For which clement, are the group number and period number the same

A)Li C)B
B) Be D) Mg

Q.4 Modern periodic table has been divided in blocks

" A)2 C)4

B)8 D)7

Q.f The period number in the periodic table represents
A) Number of valance electron C) Atomic number
B) Number of shells ' D) Atomlc mass

Q.6 An clement has electronic configuration 1s?, 2s?, 2p. It belongs to
A) Group II-A C) Group IV-A
B) Group VII-A D) Group VI-A

Q.7 How many elements are there in period 6
A) 32 C) 14
B) 10 D) 18

Q.8  Which of the following has both members from the same period of periodic table
A) CIL,Br C) Na, CI
B) Na, Ca D) Ca, Cl

Q.9 Third and fourth periods of periodic table consist of and respectively

C) Eight and eight elements

A) Eight and eighteen elements
D) Eighteen and eighteen elements

B) Eighteen and thirty two elements
Q.10 Which one of the following is not a periodic property

A) Melting point of elements C) Boiling point of elements

B) lonization energy of elements D) Coordination number of 1ons

Q.11 Which of the following property remains constant along the period?

A) Atomic number C) lonization energy
D) Metallic L‘h'lrm‘h.r

B}Shlcldjnbciﬁ.t‘l - - s
B s BRI AT OMICRAD USSR AR M

Q.12 Which ol‘lhe following represent elements in order ordecreasing atomlc size?

A)F, Cl, Br C)lIBLB
B)S, P, Si D) Be, Mg, C
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QU

Q.14

Q.13

Q.16

Q1°

Q.25

Q.26

LT . ety p s i USSR SRSTRRSS S S o T —

- g e —— i ] m -

Which of the follow ing \wlll n-mnlu constant nlunu the pfrlml

A) Atomie sise (") Atomie number
1) Shell number D) lonization energy
The correct order of atomic radii is

AYF<N<Na<lLi t‘)l"llmNu

B) Li<Na<K«F D) Na <K H“l
The correct atomic size order is

A) Li> Mg Gy >Si

B) Be >~ Al D) Ba > Na
Shielding effect across a third period

A) Increases () Decreasces

3) first increase then decrease 12) Remaing same
Increase in atomic size down the group is due to

A) Addition of shells C) Shielding efTect
B) Inert pair effect D) Both A) and C)
Atomic radius of fluorine is only larger than in its period
A)Li o0

'S\ N D) Ne

et E S
T 5, o R e

P
1
¥

\\ htch one ot‘ lhe follomg is smallcst in size?

A) Na° cyo*

B)F D) N*-

Consider the iso-electronic species,K*,S*,CI" and Ca?*, the radii of the ion decrease as
A) Ca®>Cr>K*>8* -~ C)K*> CI"> Ca?* > §*-
B)CIr>K">§">Ca® D) $*>ClI">K"> Ca*

The radius of fluorine atom is 72pm and that of the fluoride ion (F-) is

A) 72pm C) 44pm

B) 133pm D) 36pm

One of the following species is iso-electronic with Ca?*, Which is that

A) S¢* C)Na *

B) Ar D) Mg

The size of which of the following species is largest after gaining one electron
A)Na® _ c)o!

B)F D) N2

The radii of H, H" and H- are in the order of .

AYH " >H>H" _ C)H>H >H"

B)H >H>H" - D)H>H'>H

After losing an electron radius of Na is reduced to

A)95pm C) 181pm

B) 157pm D) 62pm

Which statement is correct

A) Loss of valence electron may lead to loss of valence shell

B) Radius of isoelectronic ions decreases left to right in 3" period
C) Anionic radius increase with magnitude of negative charge

D) All of these
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Q.27 Which ion is largest in size in 2™ period
:\) cr C} N-J
F 2
. D) Be

3

S MELTING POINTE TR S A
hose of group

-~

Q.28 Melting points of group IIA elements are considerably higher than t
IA elements because

A) Size of 1A is greater than 1A C) 1.E of 1A is higher than IA

B) LLE of [1A is less than IA D) l1A provide more binding electron
Q.29 The correct melting point order is

A) Al > Si C)P > Si

B) Na> Mg D)S>Cl
Q30 The lowest melting point among these four elements is of

A) Be C)Ca

B) Mg D) Sr
Q31 The highest melting point among these elements is of

A) Nitrogen C) Fluorine

B) Oxygen . D) Neon
Q32 Generally the melting point decreases from VA to VIII A along the period but with
exception of
A) Phosphorous C) Chlorine
B) Sulphur D) Argon
Q33 Among the given elements of period 3, the greatest value of melting point is
observed in case of

A) Mg C)Si
B) Al D)P
Q34 Correct order of melting point of group I A elements
A)Be>Mg>Ca C) Ca>Be> Mg
B)Mg>Be>Ca D) Be > Ca> Mg )
Q35 Melting point of TA and ITA decreases down the group due to .
A) Strong electronegativity C) Increment in size
ng attractive forces D) High ionization energ

B) rro

e TR O BOILING POINGE R
Q.36 In which group melting and boiling point decreases down the group

;R

A)IA C) VIIA
B) VIIIA D) VA

037 The element which has boiling point less than 0°C is
A) Beryllium ' C) Carbon
B) Boron D) Nitrogen

Q.38 Across the short period the melting and boiling point increase upto
A) 1A group _ C) IVA group
B) VA group D) VIA group

Q.39 In the following graph boiling points of halogens are given, select the option of that
halogen which is liquid at room temperature

Boiling Point

Atomic Number
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QA0 Tonization energy depends upon
A) Atomic/ionic radii C) Shielding effect
1) Electron 1o proton ratio D) All of these .
QAL With the increasing atomic number, ionization energy increases along a period because
A) No change in shiclding effect along a period
BB) Nuclear pull increases with the increase in number of protons
C) Atomic/ionic size decreases along a period
) All of the above : ‘
QA2 1l the lonization energy of unknown element ‘Z° is very low then, the element ‘Z’ js
A) Non-metal C) Metalloid
B) Metal D) Semi-metal
QA3 The ionization energy of an clement is _
A) The energy released when an electron is added to an atom of thie element
B) The same as the electron affinity of element
C) Equal in magnitude but of opposite sign to the electron affinity of the element
D) The energy required to remove the outermost elecfron of an atom of the element
Q.44  lonization energy depends upon ’
A) Nuclear charge
B) Atomic size
C) Shielding effect '
D) LE depends upon all of the above and nature of orbital -
Q.45 The I* jonization energy of metal is lower and 2" jonization energy is very high, it
indicate that group number is ;
A)IA . : : C) lIA
B) A D) IVA
Q.46 The greater 1* jionization energy would be associated with which of the following
configuration ' '
A) 1s? 252 2p® 35! C) 1s? 252 2p°
B) Is? 2¢% 2p° : D) Is? 252 2p®
Q.47  Which one of the following series is arranged in order of increasing value
A) The first ionization,lencrgies of: Oxygen, Fluorine, Neon
B) The radii of: H- ion, H atom, H* jon :
C) The electro negativities of® Chlorine, Bromine, lodine
- D) The boiling points of: lodine, Bromine, Chlorine
Q.48 In the periodic table, the ionization energy of elements decreases from top to bottom
- because of :
A) Increase i!'u atomic size C) Decrease in electronegativity
B) Decrease in shielding cffect D) Increase in density
Q.49 In the following, the element with the highest ionization energy is
A) [Ne] 3s? 3p! C) [Ne] 352 3p2
B) [Ne] 3s? 3p? D) [Ne] 3s2 3p*
Q.50 The unit of ionization energy is
A) Joule C) Calorie
B) KlJ/mol D)KJ
KETS - PRACTICE BOOK
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Q.51 Whlch of the !‘nllowing is NOT true about e!ectronegativﬂy
A) Metal has EN value less than 2 C) It has no unit
B) With increase in O.S, EN decreases D) It determines the polarity of molecule
Q.52 The I[;n;vcr of an atom to attract shared pair of electrons towards itself in a moleculc
is calle
" A) Flcplm_n Affinity : C) Electronegativity
B) lonjzation Potential D) Hydration Energy
Q.53 Which one of the following elements has greater electroncgativity value
A)N C)Br
B) O D)C ' -
Q.54 Which of the following periodic properties has no unit
A) Electron Affinity . + C) Electronegativity
B) lonization Potential . D) Hydration Energy
Q.55 Which of the following elements has greater electronegativity
A) As C) Si
B) S D) P

l‘?_ r, o3, &
1In-- ‘

AT R GUTE LLE CTRON A EE INFEYEES Coine i ,
Q.56 Which of the followmg element has greater negative first electmn aﬂ'mty (EAI)

A)C O) Li
B) B D)Be
Q.57 Which of the following group of elements have positive 1 electron affinity
A)IA C) VIA
B) l1A D) VIIA
Q.58 Which of the following halogens has comparatively smaller first electron affinity
A)F C)l :

DCI

Q 59 Which of the followmg is incorrect information
A) Metals have free clectrons in the valance shell
B) Electrical conductivity increases with the decrease of temperature
C) Metalloids are poor conductors of clectricity
D) Non-metals have atomic conductance usually less than 107" ohm™!
Q.60 Which of the following group of elements have extra ordinary high value of
electrical conductivity
A)IA C)IB
B) IlA D VIIA

)..'. i

Q.61 The maximum omdatlon state of S is in
A) H2S . C) SOz
B) S,Cl> | D) H2S0;4

Q.62 Which of the following transition eclement does not have oxidation number

according to the group number

A) Mn(VII) C) Zn(11)
B) Cu(l) , D) Cr(V)
Q.63 In which of the following compounds, central atom has +8 oxidation states
A) NasXcOs C) H2S:,04
B) K2Cr O D) KMnOy

—
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Q.64 Which of the following possesses maximum hydration energy

—
—

F

SERIALIDES it =d Easok =5

s L

A) Na® K~
B) Mg* D) Ca*

Q.65 Identify the incorrect statement about hydration energy
A)Li">K" C)AlIP?>Ca™
B) M™2 > a2 D) CI" > F

=Y O

- T - T
. ey \.-" R - VN

Q.66 Halides in whic

T e + e 5 — i e
h halogen atoms act as a bridge between two atoms of the Other

element are called

A) Covalent halides C) Electronegative halides

B) Polymeric halides D) Polymeric hydrides
Q.67 The most ionic halide is '

A) NaCl C) AICI;

B) MeCl; D) SiCls

Q.68 Order of decreasing ionic character of halides is _ )
A) Chloride > Fluoride > Bromide > lodide C) lodide > Chloride> Bromide > Fluoride

B) Fluoride > Chloride> Bromide > lodide D) lodide > Bromide > Chloride > FluoriZ=
e, R RS IR OX | DE B S T Gl 2 = 1
Q.69 Amphoteric oxides are those, which possess properties

A) Acidic C) Basic

B) Acidic and basic D) Neutral and acidic
Q.70 Which of the following is amphoteric oxide

A)K:0 C) SO;

B) COa : D) Al,Os —
| BRPAST PAPERS QUESTION 3 |
Q.1  Which one remains same along a period?

A) Atomic radius C) Number of shells (orbits)

B) Melting point ' D) Electrical conductivity

Q.2 Along a period, atomic radius decreases. This gradual decrease in radius is due to
A) Increase in number of shells ‘
B) Increase in number of protons in the nucleus
C) Melting and boiling points first decrease then increase
D) Melting and boiling points first increase then decrease
Q3  Keeping in view the size of atoms, which order is correct?
A)N>C C) Ar>Cl
B)P>Si D) Li> Be
Q.4 Following graph shows a physical property along the period 3 elements.
Which physical property is

E‘ 0.15
)
¢ 010
é‘!
112131415 16
NaMgAlSip s
) . Atomic Numher
A) Electron af!'"“ty B) Non-metallic character
C) Atomic radius D) Melting point up to group IVA
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05 pown the group acid-base behavior of metallic oxides of group2 elements changes to
"~ A)More basic C) No change
B) Less basic . D) More acidic
0.6 Which one of the following will have the smallest radius?
A) Al C) Mg*?
B) Si** D) Na*! |
Q7 In the 3™ period of the periodic table which of following property is decreasing
consistently?
A) Electrical conductivity - ' C) lonization energy
B) Melting point : D) Atomic radius \

Q8 The diagram below is a plot of melting points of elements of second period against
their atomic numbers. Lithium and fluorine are placed at the extreme ends of the
plot. On the basis of melting points where would you place carbon among the empty
slots on the plot?

Atomic Numbor —

A) | [ C) 4
B)2 ' - D)3 :
Q.9 The trends in melting points of the elements of 3" period are depicted in l'lgllre below

mething point (C)

Al

Atomic Number

The sharp decreases observed from ‘Si’ to ‘P’ is due to
A) Decrease in atomic radius from ‘Si’ to ‘P’ -
B) Change in bonding and structure of two elements
C) Different densities of two elements
D) Increase in electron density from ‘Si’ to ‘P’
Q.10 The following sketch shows the melting point of eight elements with

consecutive atomic numbers. Which element is silicon?
1500 c

1000 A

Melting point /k

500

Alomic Number

A) A ' C)C
B) B ' D)D

Q11 In period 2 and period 3 maximum melting point shown by elements
A) Lithium and sodium C) Carbon and silicon

_______LB) Neon and argon D) Nitrogen and phosphorous
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Q.12 The following sketch show the variation in a physical property of third perigg

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

elements against their number:

L

11121314151617 18
What physical property is plotted in this sketch?
A) lonic radius C) Melting point
B) lonization energy D) Atomic radius
What is the trend of melting and boiling points of the elements of short periods as
we move from left to right in a periodic table?
A) Melting and boiling points decrease gradually
B) Melting and boiling points first decrease then increase -
C) Melting and boiling points increase gradually
D) Melting and boiling points first increase then decrease

0

Energy required to remove an clectron from gaseous neutral atom is
A) Electron affinity C) Lattice energy

B) lonization energy - ' D) Crystal energy

The elements for which the value of ionization energy is low can

A) Gain electrons readily - B) Lose electron less readily
C) Gain electrons with difficulty D) Lose electron readily
More the ionization energy of an element '

A) More the electro positivity C) Less the metallic character
B) More the reducing power D) Bigger the atomic radius
Arrange the following elements according to the trends of ionization energies C, N, Ne, B
A)Ne<N<C<B . C)B<C<N<Ne
B)B<N<C<Ne D)Ne<B<C<N

In the second period of elements, although oxygen lies next to nitrogen yet its
ionization first energy is lower than that of nitrogen because?

A) In oxygen, there exists repulsion between pair of electrons present in the same orbital of
valence shell

B) Oxygen is paramagnetic in character.
C) Nuclear charge of oxygen is greater than nitrogen.
D) Oxygen has higher electron affinity.

Ionization energy decrease down the group from top to bottom due to:
A) Decrease in atomic size

B) Increase in atomic mass

C) Increase in shielding effect of the intervening electrons

D) Increase in proton number '

The ionization energy of potassium is less than sodium due to -
A) Decrease in shielding effect C) Decrease in electron affinity
B) Increase in nuclear charge D) Increase in atomic radius

Q.21 Which element has the highest electron affinity among halogens?
A)F Ol
B)Cl D) Br
KETS - PRACTICE BOOK 06
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o “T{ﬂk B “mg properties docreases across the third period of elements in the
A) Ele_c trtJ.negalwely C) Ability to act as reducing agent
B) Iomzaltn!'l . D) Melting and boiling points
023 The hydration energy of Mg?* is less than
.’\] Na" ; . C) C&z’
B) Li"! - D) AI*
Q.24 Which of the following oxide is most acidic oxides?
.A) AlL2O3 v C) Cl,0y
B) Na:0O; D) Ca0
Q25 Which of the following compound have lonic Bond?
A) MgO ) C) Si0,
B) CO: D) AL:Cls

ANSWER KEY)
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PAST PAPER‘QUESTIONS
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2 M 7 12 e 17 Be] 22 e
3 BN 8 13 Ml 18 [V 23 ‘
4 M| 9 BN 14 19 8| 24 B - :
5 q 10 B | 15 20 25 P |
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UHS Toplec- lB Periods

EXPLANATORY NOTES)

Q.1 Group (11A) is alkaline carth metals while group (VA) is nitrogen family (Non-metals),
So, 1A group are metals having large atomic size and free electrons (conductor) while
VA are non-metals having small atomic size and no free electrons (insulator)
Q.2  Period No. No, of elements
I 2 ——» shortest period
2 8
:I—» short period
3 8
Y ks » long period
5 18 wr
6 32— longest period
7 23 —— (Incomplete period)
Q3  Period No. = No. of shell
Group No. = No. of valence electrons
: GroupNo =1
A),Li Is 2s Period No=2
2 I -
B) ,Be Is 2s GroupNo =2
‘Period No=2
1 2 GroupNo =3
C),B Is2s2
)s . Period No=2
2 2 6 2 GroupNo =2
D) ,Mg Is,2s 2p3s
IaME In ; Period No=3
Q.4 Modem periodic table has been divided into four blocks (s, p, d and f) on basis of
electronic configuration. -
Q.5
A) No. of valence electron = Group no.
B) No. of shells = Period no.
C) Atomic no, represents no. of protons in atom
D) Atomic mass = No. of P* + no. of neutron
Q.6  Electronic configuration is 1s?, 252, 2p?,
Group No = No. of valence ¢lectrons
This element contain 4-valence electrons so it belongs to IVA group.
Q.7 6" period of periodic table is the longest period that contain 32-elcmcms
Q.8 Period numbcr = number of shells
nNa  1s? 2¢ 2p 3s!
17Cl 15?252 2p° 3s% 3p°
Q.10 The repetition of properties at regular interval in periodic table is called per:odlcuy of
properties. Coordination no is not periodic propcrty because it has no repetition in group
and periodic table.
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Q.11 Shielding effect oc No. of shells

Q.12

Q.13

Q.18

Q.19
Q.20
Q.22

Q.23

In period, all elements have same no. of shells (period No. = No. of shells). So, shielding
effect remains constant,

Atomic size decreases from left to right in period due to increase in effective nuclear
charge so from Li to B atomic size decrcases

Shell no and shielding effect remain constant along period because.

Period No. = Shell No.

Shielding effect « No. of shell

F is on the extreme right side of periodic table so has smallest size while Li, Na and K are
alkali metals having large size. Their size increases down the group so correct order of
atomic sizeis F<Li<Na<K

Ba is at the bottom of group (11A) so having largest size while Na is at top of group (IA)
so having smaller size so Ba> Na

Atomic size increases down the group due to

(i) Increase in no. of shell

(ii) Increase in shielding effect

" (iii)Decrease in effective nuclear charge

Atomic size decreases from left to right in period due to increase in effective nuclear
charge (Zeff) so correct order of atomic sizeis Li>N>0>F > Ne

1
Magnitudeof + ve charge on cation

lonic.radius «

lonic radius «« Magnitude of —ve charge on anion
So, order of ionic radius is N> >072>F' > Na*!

1 — [f number of shells are constant.
Magnitudeof + ve charge on cation

lonic radius o

lonic radius «« magnitude of —ve charge on anion
So, order of ionic radius is 2 > CI”! > K*! > Ca*?
Atomic No = No. of electrons '
20Ca = 20 electrons

Ca2=20-2 = 18 electrons

1sAr = 18 electrons

Na''+le"—>Na
(25) (.8.1)
Na*! after gaining one electron has three no. of shells while all other ions have two shell

after gaining electron. So atomic / lonic radius « no. of shell

——
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Q25 Atomie/ Positive fon lonic radius (pm)

Na 187

Na'! ' : 05

Q.26 A) For example, in alkali metals, loss of one electron lead to loss of valence shell

Na——»Na*"'+1le °
G ()

1) Radius of iso-clectronic species decreases from left to right in period because
(1) No. of shell / shielding effect remains same
(i) In erease in efMective nuelear charge
() Anionic radius o magnitude of —ve charge on anion
Q.28 Melting / boiling point of metals (1A & 11A) depends on
(1 No. of binding electrons
(1) Metallic structure
Binding energy « no. of binding electrons
Binding energy « melting and boiling point
Group (1IA) provide two electrons per atom for binding so have highest melting and
boiling point than IA,
Q.29 Melting point < Atomicity
Sulphur has 8-atomicity so large atomic size and high melting point than Cl, which has 2-
atomicity, small size and low melting point
Q30  Generally. in group (l1A), melting point decreases down the group so order of melting
point Be > Ca> Sr>Ba> Mg ! ' )
Abnormally, Mg has lowest melting point because of its hexagonal structure. It contains
emply spaces so, less binding energy and less melting point
Q31 London dispersion forces o Size o polarizability
LDF = melting point
Among given options, nitrogen has large size, la
high melting point.

Q.32 In 3" period, melting point decreases from left to right in period but sulphur (Sg) shows
exception due to high atomicity than phosphorus (Py)
Period-3 P<S>ClI>Ar

Q.33 In 3" period, Si has highest melting point because
per atom for binding, so high binding energy and hip

Q.35 InlA and lIA group, melting point decreases due 10 |

_ : Increases in size, less binding energy-
Q.36 InlA and Il A group, melting point decreases down the group due to
(i) Increase in size

(ii) Decreases in binding energy

rge polarizability and large LDF and

KETS - PRACTICE BOOK —




e

Periods

UHS Topic-1B |

e ————

—_—

Q.37

Q.38

Q.39

Q.40

Q.46

Q.47

Q.48

Q.49

Q.50
Q.51

N exist as independent individual non-polar small molecule so has least inter —molecular
forces (IMF) and lowest boiling point (boiling point of N = ~196°C).

Size o« Polarizability «c London Dispersion Forces

London Dispersion Forces « boiling point

While others have giant structure, high binding energy and high boiling point

In 2" and 3" period, melting point / boiling point increases up to IVA (giant structure
and high binding energy) and then decreases from VA to VIIIA (Independent, individual
non-polar small molecule and less intermolecular forces)

A and B are gases due to small size, C js liquid due to relatively large size while D is
solid due to largest size

Size « Polarizability « London Dispersion Forces

lonization energy o —
- atomic size

shielding effect
|
Electron to proton ratio

[f ionization energy (L.E) is low —» Metals

If ionization energy (I.E) is intermediate — Semi-metals

If ionization energy (1.E) is high. —> Non-metals

If there is large gap between 1* and 2™ jonization energy (1.E). It contains one valence
electron and it belong to 1A group. : '

Is?, 252, 2p°

It is configuration of noble gas (stable configuration) so it has very high 1! I.E.

lonization energy increases from left to right in period due to increase in effective nuclear
charge (Zen) so order of ionization energy is 3O < oF < ;oNe .

lonization energy decreases from top to bottom in group due to

(i) Increase in atomic size

(ii) Increase in shielding effect

(iii)Decrease in effective nuclear charge (Zer)
10[Ne] 3s?, 3p*

This element has half filled (stable) p-orbital. So,
stability of orbital <« ionization energy

Unit of lonization encrgy is kJ/mol or ev/mol.
With the increase of OS of clements, EN increases as it is observed along the period.

B
KETg _
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Q.53

0 3.5
Br 2.8
C 2.8

N

Perig ds
_—‘_____.—-——:-____-.—-_-_-_-—-\_-—_____\

N 3.0

Q.55 Sulphur has greater clectronegativity. Electronegativity also depends on valance

electrons, greater is the number of valance electrons greater is the electronegativity.

As 2.0

S 2.5
Si 1.8
P - 2.1

Q.56 Electron affinity of carbon is greater than that of other elements as shown in the tabular

form

iEIectron affinity (KJ mol_‘i)

C -123
B -83
Li -1.6
Be 240

Q.57 1A group elements have positive 1" electron affinity value

—._!‘ 2
T e

Q.58

| R

-322
Br -325
| ~295
Cl -349
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Q.59 The electrical conductance decreases with the increase of temperature

Q.60 B (Coinage metals) are good electrical conductors -

Q.61 In Ha2804 , the oxidation state of S is +6 which is maximum and equal to the gl‘OUP
‘number VIA ) _

Q.62 Crbelongs to VIB so, its maximum oxidation state is VI

Q.63 Inthe compound sodium perxenate Xe has +8 oxidation state

Q.64
Q.65
Ions Hydration energy kJmol™
F _ —457
cr . —384
Li* —499
K" =305
Mg" ~1891
Al —4613 B

KETS - PRACTICE BOOK 113



2B GROUP
Topic »  [PRACTICE EXERCISEJ

R ELEMENTSSETHERMAL DE
OLUBILITY. OF COMPOUNDS
Q.1 Which of the following property of 11A group decreases down to the group?

A) Atomic radii C) Basicity of hydroxides .
B) Reactivity with H,0 D) lonization energy

Q.2  In alkaline carth metal, the oxidation states more than two are never encountered
because

A) The removal of third electron involves hrcukmg up of noble gas configuration and the
energy needed for this purpose is very high
B) They have only two electrons in the outermost shell
C) The s-orbital can accommodate only two electrons
D) All are correct _
Q.3  Be?* has a strong tendency to form covalent bonds in its compounds due to the
reason that
A) It has high charge density C) It has low charge density
B) It has low polarizing power D) It has low ionization energy
Q.4  The solubility of noble gases in water increases with increasing atomic numher This
is because the
A) Bigger atoms are less polarized by water C) Bigger atoms are more polarized by water

B) Bigger atoms have low LE ° D) Bigger atoms have high LLE
Q.5 All noble gases are : '

A) Mono-atomic ' C) Di-atomic

B) Tri-atomic D) Poly atomic

Q.6 An element having high ionization energy and tends to be chemically in-active
would most likely to be a/an:

A) Alkali metal C) Transition element
B) Noble gas D) Halogens
Q.7 The substance with the lowest of any known boiling point is
A) Helium C) Argon
B) Neon D) Krypton
Q.8 Beryllium and barium do not form oxide with oxygen
A) Normal oxide C) Basic oxide
B) Acidic oxide D) Amphoteric oxide
Q.9  Which one of the following doesn’t react with water even at red hot temperature
A) Be C) Mg
B)Ca D) Ba
Q.10 Which of the follpwing hydroxide is more soluble in water?
A) LiOH C) Sr(OH),
B) Mg(OH): : , D) Ba(OH);
Q.11 Milk of magnesia is , :
A) Suspension of Ca(OH); C) Suspension of Mg(OH), in water
B) Solid Mg(OH)2 D) Suspension of Ca(OH); and Mg(OH)2

—
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Q.12 Saturated solution of Ca(OH): is called
A) Milk of lime C) Lime water
B) Quick lime ¢ D) White wash
Q.13 Slaked lime is not used in the manufacture of
A) Fire bricks C) _Mcdu:lnc
B) Acetylene D) Bleaching powder
Q.14 The amphoteric oxide is
A) CaO C) BeO
B) Na:0O D) BaO
Q.15 Which of the following is less solublc in water
A) Be(OH): - C) Ca(OH).
B) Mg(OH), D) Sr(OH)2
Q.16 Which one of the following is applied on walls as white wash
A) Lime water . C) Milk of lime
B) Milk of magnesia D) Lime stone
Q.17 When carbon dioxide is passed through it turns milky
A) Quick lime C) Milk of lime
B) Milk of Magnesia D) Lime water

Q.18 Which is not true about beryllium
A) Least reactive metal in the group
B) Loses silvery appearance instantly
C) Never oxidized completely '

D) Not highly corroded at ordinary temperature

Q.19 Demerits of water purification by chlorination is/are:
A) Formation of chloroform with organic matter in water which is liver carcinogen
B) Risk of bladder and rectal cancer
C) Eye irritation due to the formation of chlnrammes
D) All of the above -
Q.20 Melting and boiling points of halogens increase down the group due to:
A) Increasing atomic mass . C) Increasing polarizability
B) Non polar character - D) Decreasing polarizability
Q.21 Which of the following group of periodic table possess the elements of all the three

physical states of matter?

A) IVA ' C) VIIA
B) VA - ' D) VIIIA
Q.22 Why bleaching powder is-always preserved in sealed plastic bags?
A) It is hygroscopic : C)Chlorine gas escapes
B) It decomposed D) Calcium change in calcium hydroxide
Q.23 The colour of fluorine gas is '
A) Greenish yellow . B) Red brown
C) Greyish black D) Pale yellow
Q.24 Mark the correct order regarding the oxidizing power of halogens
A)2>Br>F2>Ch C)Brn>F2>1>Ch
B)l<Brn<Ch<F2 D) None of the above
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Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Which halogen is solid at room temperature

A) Fa C) Clz

B) Br D) Iz

The correct formula of bleaching powder is

A) Ca(OH)2 . C) COCl,

B) Ca(OCNHCI D) CaS04.2H20
The colour of chlorine gas is

A) Pale yellow C) Greenish yellow
B) Reddish brown D) Greyish black
Which of the halogen has highest electronegativity?

A) Fluorine C) Chlorine

B) Bromine D) lodine

Which of the following statements is incorrect about halogens
A) All are non-metals

B) All the halogens have electronic configuration ns’p’®

C) They have high electron affinity and ionization energy

D) All the halogens react with noble gases to form their halides
With the increase of atomic number of halogens, they

-A) Lose the outermost electrons less readily C) Become less denser
D) Become lighter in colour

B) Gain electrons less readily
Bleaching powder is an example of e
A) Normal salt : C) Double salt
B) Mixed salt D) Complex
Which statement is true for halogens

A) Have large standard electrode potentials

B) Have high electronegativity values

C) Their electron affinity values are large and negative:

D) All of these

Which halogen shows only single restricted oxidation state
A) Fluorine C) Chlorine
B) Bromine D) lodine
Bleaching action of bleaching powder is due to
A) Chloride ion ‘ C) Chlorate ion

) ‘B) Hypochlor:te ion D) Per-chlorate ion

simultaneously is called
A) Disproportionation reaction

C) Neutralization reaction

B) Self oxidation-reduction reaction D) Both “A™ and “C”
Q.36 The oxidation state of chlorine in NaClO is
A) -l C)-122
B)+1 D)0
Q.37 Which of the following is formed when, NaOH reacts with
A) NaClOs _ C) NaCIO Clz in cold state .
B) NaCIO D) NaClo,
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0.38 Consider the following reaction
3Cl, + 6NaOH —— NaClO, + 5NaCl + 31,0

This reaction is

A) Displacement reaction C) Double displacement reaction

B) Disproportionation reaction D) Reduction reactjon
Q.39 The chemical formula of sodium hypochlorite is

A) NaClO C) NaClO;

B) NaClOs D) NaClO4
Q.40 For the reaction, 3NaClO —— 2NaCl + NaClO,

The temperature required is

A) 5°C C) 30°C

B] 15°C D) 70°C PR e

S S COMPARISION OF OXIDIZING POWER O EHAEQOGNSES N

Q 41 Whlch of the following is not possible

A)F2+2CIF — Cly + 2F C)Cly +2I" —2Cl-+ 12
B)Br+2I" —2Br + Iz D)2F+1; —2I"+F2
Q.42 [Identify the weakest oxidizing agent
A) Fa C) B
B) Clz D) I
Q.43 Fluorine is good oxidizing agent because of
A) High Bond energy ' C) High Reduction potential -
B) Low electronegativity D) Low ionization energy
Q.44 Identify the halogen which cannot oxidize any other halogen
AF - - C)Bn
B) Cl; - D)z
Q.45 Reduction potential of fluorine :
A) 2.87V C) 1.7V

B) 1.36V D) 0.59V
i PAST PAPES QUESTIONS

Q.1  Oxidation number of parﬂcular element can be directly or indirectly inferred from
its:
A) Physical state - C) Group number
B) Atomic size D) Atomic mass

Q.2  Alkaline earth metal hydroxides decompose on heating. Which of the following
reactions is a correct representation of this decomposition?
A) M(OH)zs) —— MO + H:200 C) 2MOH) — ZMO(H + Hu(g)
B) MOH) ——> M0+ H200 D) 4MOHis) ——> 4Mg) + HaOp + Oy

Q.3  Alkaline earth metal oxides react with water to give hydroxides. The solubility of
alkaline earth metal oxides in water increases as we move from top to bottom in a
group, which of the following alkaline earth metal oxides is least soluble in water?

A) BaO C) MgO
B) SrO D) CaO
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Q4

Q5
Q.6
Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Melting points of group I1-A elements are higher than those of group I-A because:
A) Atoms of 1I-A elements have smaller size

B) lI-A elements are more reactive

C) Atoms of I1-A elements provide two binding electrons

D) I-A elements have smaller atomic radius

Among the following, which one is least reactive metal

A) Mg C) Na
B) Ca D) Be .
Which alkaline earth metal makes peroxides?
" C) Be
B) Mg D) Ca
The strongest acid among the following is
A) HF C) HBr
B) HCI D) HI
On the basis of oxidizing power of halogens, which reaction is possible?
A)-1,+2CI" —Cl, +2I° C) Cl, +2F ——F, +2CI
B) Br, + 21" —— 1, + 2Br~ D) I, +2Br" —Br, +2I
Which halogen molecule X2’ has lowest dissociation energy?
A)Cl, 5 s
B) Br; D) F2

Halogens are being used as fire extmguisher, mild antlseptlc CFCs and many other
organic chemicals the following halogen is used to kill to bacteria in drinking water,

A) Chlorine C) Bromine

B) lodine D) Fluorine
Which of the fnllnwing element is not present in halogens?
A) Cl . Ol

B) Fe i D)F
2NaOH ,,, + Cl,,, = NaCl + NaClO + H,0 proceed at

A) 500°C C)-10°C .

B) 200°C - D) 15°C

6NaOHm,' + 3Clzrs; —-——-)5NaClm} + NaClem +3H,0

In above disproportionation reaction the oxidation state of chlorine is
converted from zero to —-— and --—--,

A) -1, +lI C)-1,+5

B)~I,+3 D) +I, +5

Aqueous solutions of lodine and Sodium hydroxide were mixed in a round bottom
flask at 70°C. Following chemical reaction was carried out.

31, +6NaOH — NalO, + Nal +H,0

* This reaction is termed as

Q.15

A) Free radical reaction _ C) Precipitation reaction

B) Substitution reaction D) Redox reaction

In the third period of elements, there lies element “X” which is metallic in nature
and it can reduce chlorine gas rapidly. To which group of elements does “X"

KETS -

belong?

A) lIA C)VIIA

B) IVA DYIA
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EXPLANATORY NOTES)

Q.1 In1IA group, ionization energy decreases down the group due to
(1) Increase in atomic size
(ii) Increase in shielding effect
(iii)Decrease in effective nuclear charge (Ze)

Q.2 Alkaline earth metals have two valence electrons. After losing two valence electrons,
outermost shell is lost and size of ion is decreased. Due to decrease in size, nuclear force
increases. Hence, it is difficult to remove 3™ electron from penultimate shell (Inner to
valence shell). In addition, it is difficult to remove 3" electron from stable conf' iguration,

Q.3 A small size cation (ngh charge densuy) had high polarizing power. So Be*? essentially
pulls electronic cloud from large 512e anion, such that electrons are effectively shared.
This gives covalent character to Be*? compounds e.g. BeCla.

Q.4 Noble gases are partially soluble in water. Their solubility increases down the group. It is
because with increase in size, polarizability increases and with increase in polarizability,
Debye forces are increased and hence solubility increases.

Q.5 Molecule having only one atom are called mono-atomic molecules. Molecule of noble
gases contain only one atom..So, these are mono-atomic molecules.

Q.6  According to following relationship

—_ ] ; :
lonization energy «« ————— o Effective nuclear charge(Z,)
Atomic size ; ’

Noble gases have small size, high nuclear charge and stable configuration. So, these have
highest ionization energy :

Q.7 Boiling point is the measurement of mlennolecular forces (IMF). So according to
following relationship '
-London dispersion forces (LDF) o« Size e polarlzablllty
London dispersion forces (LDF) e boiling point
So, Helium (He) He has small size, small polarizability, small IMF and hence less boiling point..
Helium (He) has lowest boiling point in periodic table

Q.8 Be+ 0; —*“ BeO (Amphoteric oxide) '

(Normal oxide)
Ba+ 03 M——) BaO; (Basic oxide)
(peroxide)
Normal oxide has —2 oxidation state while peroxide has — | oxidation state

Q.9 Be is only alkaline carth metal which does not react with water even at red hot
temperature because Be has least metallic character (tendency to loose electron) due 10
high charge density.

Q.10 Basicity of hydroxide of alkaline earth mcta} increases down the group due to decrease in
lattice energy. Lattice energy become small if size of cation and anion are not comparable

Jd1

Q.1 A) Suspension of Ca(OH)2 is called milk of lime and is used as white wash

B) Suspension of Mg(OH): in water is called milk of magnesia and is used for treatment
of acidity in stomach
Q.12 Saturated solution of Ca(OH): in water is called lime water and is used as a test for CO:

—
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Q.13 Aqueous solution of Ca(OH); is called slaked lime. It produces acetylene as

Ca(OH)2 —2— CaO+H,0
Ca0 +3C =€ 4, CaC;+CO
CaC:+ H;0 —— CyH; + Ca(OH),
It produces bleaching powder as
Ca(OH)2 + Cls—> Ca(OCI)Cl + H,0
Q.14 Less electropositive metals form amphoteric oxide. Be is less electropositive metal. So, it
form amphoteric oxide _
Q.15 Be(OH): is least soluble in water due to high lattice energy because Be*? and OH™' have
approximately comparable sizes

Q.16
A) Saturated solution of Ca(OH); in water is called lime water used to test CO2

B) Suspension of Mg(OH), in water is called milk of magnesia used for treatment of
acidity in stomach
C) Suspension of Ca(OH); in water is called milk of lime used as white wash
D) Lime stone is CaCO;3
Q.17 CO:+ Ca(OH)2 —— CaCOs+ H,0
Solution become milky because CaCOj is insoluble in water
Q.18 Be s resistant to complete oxidation and stable in air at ordinary temperature but oxidizes
completely at about 800°C
2Be + 02 —2< > 2Be0
Q.19 During chlorination of HzO, following reaction occur
Cly + HHO —— HOCI + HCl

A) HOCI+Humic acid —— CHCI, (liver carcinogenic)

B) Chlorinated water causes bladder and rectal cancer
C) 3HOCI+NH,——3H,0 + NCl, (chloramine are eye irritant)

Q.20 Size of X; increases down the group
London dispersion forces (LDF) e Size o« polarizability
Boiling point o London dispersion forces (LDF)
So, order of m.pt/b.pt of X2 is 2> Brz > Cl2 > F :
Q.21 F;and Cl are gases due to very small size. Br. is liquid due to appreciable size while Iz is
solid due to very large size
Q.22 Bleaching powder contain 35-40% available chlorine. So it is preserved in sealed plastic
bags in order to avoid escaping of chlorine gas.
Q.23 Colour of following X2 is
Pale yellow - F2
Greenish yellow— Cla
Reddish brown — Brz
Greyish black — I2 .
Q.24 According to following relation
Oxidizing power « E

F2 is strongest oxidizing agent because it has large positive reduction potential (E:,d)

while I i's weak oxidizing agent because it has lower value of reduction potential ( E:ad)

e
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Q.26 Caleium oxychloride or ealeium hypoehlorite chloride Ca(OCNCH is bleaching powder

Q28 Order of electronegativity of halogen (X) is IF = € = Br > |
, i , ‘. i Pk witas soativi an |
F has high charge density us compared 10 1. So, I has high electronegativity th
. N LM i '{ - :5
Q.29 Halogens do not react with noble pases beeause noble gases are inert gases

Q.31 Mixed salt contains fixed proportion ol two salts often shurmgln cu:T;mf)c;l ‘?éllg; or
. ' . ' ] » v ¢
common anion. It contains calcium hypochlorite Ca(OCI); and calcium chlori Blh)

Q.32
A) Order of electrode potential (E.) values of *X,"

F2>Cl>Br>1,

B)- Order 0I‘cl'cc1roncga1ivily values of *X™
F>CI>Br>| '

C) Order of electron affinity values of “X"
CI>Br>F>|

Q.33 Fluorine remains restricted to —1 oxidation state because it can’t utilize d-orbitals in
bonding because d-subshell is not there in its last shell.

Q.34 Ca(OCNHCl is oxidizing agent and perform bleaching action. It is due to hypochlorite ion
(OCI™") in water

Q36 Na=+I,Cl=X,0=-2

+H+X-2=0
X-1=0
X=1

. So, -1 is oxidation state of Cl _
Q.37 2NaOH,,,, +Cl, ) —>< 5 NaCl + NaClO,, +H,0

In this reaction, Cl, is oxidized from 0——s»1 and reduced to 0 — |

Q.38 Reaction in which one specie is simultaneously oxidized and reduced is called
disproportionation reaction

Q.39
NaClO ——s Sodium hypochlorite | -
NaClO, —— Sodium chlorite '
NaClO, —— Sodium chlorate
NaClO, —— Sodium perchlorate

K = CTICE BOOK .
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ELECTROMIC CONFIGURATIO USSR IR
Q.1  Which one possesses maximum number of unpaired electrons
A) Mn** C) Fe¥*
B) Cu®™ D) Both A) and C)
Q.2  The location of transition elements is in between
A) Lanthanides and actinides C) s and p block elements
B) Chalcogens and halogens D) d and f block clements
Q3  The correct clectronic configuration of ‘Cr’ is
A)[Ar] 3d'4s? ' C) [Ar] 3d*4s?
B) [Ar] 3d°4s” D) [Ar] 3d%4s'
Q4  Which pair of elements has abnormal electronic configuration
A)Ti,V C) Cr, Cu
B) Cr, Mn D) Ni, Co
Q5  The general electronic configuration of 3d series of transition elements is
A) [Ar](n—1)d""%ns'-2 C) [Ar] (n—1)d""'ns?
B) [Ar] (n—1)d"?ns!2 D) [Ar] (n—2)d'?ns'?
Q.6 Which of the following is a typical transition metal?
A) Sc : o )Y
B) Cd D) Co
Q.7  Correct electronic configuration of Mn
A) [Ar] 3d°4s2 C) [Ar] 3d*4s?
B) [Ar] 3d4s? D) [Ar] 3d%4s?
Q.8 Which of the followings has a complete d-subshell in atomic as well as cationic state
A) Sc C)Mn
B) Ti D) Zn
Q.9  The element which gains electromc configuration of a noble gas at +3 oxldallon state
A)V C)Ti
B) Sc D) Cr
Q.10 At which oxidation state Cu achieves electronic configuration of Zn"’
A)0 C)+2
—) s N L. S S S
i SEPN: - VARFABLE OXIDATIONSTATES : TR
Q-ll Zine does not show variable oxidation state, because
A) Its d-subshell is incomplete C) Its d=subshell is complete
B) It is relatively soft metal D) It has two electrons in outermost shell
Q.12 Which complex shows zero oxidation state of the transition metal
A) [Fe(CO)s] C) Ka[Fe(CN)q]
B) K3[Fe(CN)s) D) [Cu(NH1)4]SO4
Q.13 The oxidation state of transition clements is usually
. A) Variable C) Single
B) Constant D) Infinite
e ——
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Q.14 The oxidation number of central metal atom in [Ni(CO)4] is

A) 0 C)4
B)2 D)6 .
Q.15 In complex compounds, the oxidation number is written in
A) English C)_Grgiek
B) Roman number ' D) Latin
Q.16 The oxidation number of Mn in [MnO4]™ is
A) +7 C)-7
B) +6 D) -6

Q.17 The algebraic sum of the Eharges present on the central atom ion and the tota)
charge on the ligands is called

A) Coordination number C) Coordination sph-ere_
B] Oxidation number D) Chargc on coordination sphere
- Q.18 The higher oxidation state of manganese is
A)+7 C)-7
- B)+6 ' D) +4
Q.19 Which two pairs show same oxidation state of iron
A) Fe20;3, FeO C) FeCls, FeSOq4
-B) K,[Fe(CN), ].K,[ Fe(CN), ] D) Fe,(SO,),.Fe,0;
Q.20 Which of the following shows only +2 oxidation state
A)Sc - C)Zn
B) Cu D)Co
Q.21 Which electronic configuration can have possibility of +7 oxidation state
A) [Ar]3d°, 4s? LT C) [Ar]3d°, 4s* .
B) [Ar]3d’, 4s'

USRS RS S AS ACATALYS T
Q.22 The catalytic ability of transition metals come from
A) Vacant d-orbitals C) Vacant p-subshell

B) Variable valance D) High charge density of cations
Q.23 Which transition metals serves as catalyst for oxidation of alkanes

A)Zn C)Cu

B) Hg D) As
Q.24 Catalyst used for ammonia synthesis is

A)Cu C) Co

B) Zn D) Fe
Q.25 TiCla is used as catalyst for manufacture of

A) Sulphuric acid C) Plastics

B) Ethanol .

4 ' D) Tetraethyl lead
B R FORMATION OF COMPEEXES AND THEIR NOMENCEATURER
Q.26 While assigning the name of a complex compounds, the correct order is :
A) Cation, Cgordinatim:n SPhcre, Anion 0) Coordinatjon Sphere, Cation, Anion
B) Cation, Anion, Coordination Sphere D) Anion, Coordination S here, Cation
Q.27 The ability of transition elements to form complexes is due to: phcre,
A) Small size of metal ion ' .

R

C) Highl i
B) Availability of empty d orbitals D) Al%::ly ﬂi:sa;ged Ll
Q.28 When Ks[Fe(CN)e] is dissolved in a solution of salt, then it produces
A)Simple ionsonly C) Complex ions only
B) Complex ions and simple ions D) Weak acid HCN
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ge Dete “‘I" f‘t"g““:;““ of complex compound the Ligands bind with contral metal ion / atom by

A} LOVEIIC TS C) Co-ordinate covalent bond

B) lonic bonds D) All of these
Q.30 Which one cm;: plex is more stable

A) [Cu(H20)e] C) [PYC204)2]*

B) [CuCli] D) All have same stability
Q.31 What is [he_ nature of co-ordination sphere

A) Amnoic In nature * C) Neutral in nature

B) Cationic in nature D) All are possible
Q.32 The geom;lry of [Fe(CO)s] is

A) Pyramidal C)S |

quare planar
B) Octahedral D) Bi pyramidal
from. lower

When light is exposed to tramsition clement, then electrons jump

Q.33
orbitals to higher orbitals in :
A) Orbitals of s-subshell C) Orbitals of d-subshell
B) Orbitals of p-subshell D) Both A) and B)
Q.34 Ki[Cu(CN)4] which one is correct
A) Potassium tetra cyano cupperate C) Co-ordination number is 2
B) nganfi is positively charged D) Central atom is present in anionic sphere
Q35 Thespecie which donates elcctrons to central metal atom in co-ordination sphere is called
A) Anion C) Cation
B) Ligand D) Acid .
Q.36 The species which donate two electron pairs in a coordination compound is called
A) Ligand - C) Mono-dentate ligand
B) Poly-dentate ligand D) Bi-dentate ligand
Q.37 The compound or complex ion which has a ring in its structure
A) Polydentate ligand C) Chelate
B) Monodentate ligand D) Hydrate
Q38 The IUPAC name of Na,[Co(NO,), | is
A) Sodium hexanitroso cobaltate (I11) C) Sodium cobaltinitrite (111)
B) Sodium hexanitro cobalt (111} D) Sodium hexanitro cobaltate (I1T)
Q.39 Which one of the following is correct geometry of complex [MnCls]™
A) Square planner C) Trigonal bipyramidal
B) Tetrahedral D) Octahedral
Q.40 The number of d electrons of Cr in [Cr(HEO)ﬁ:r ion is
A)2 C)3
B) 4 D)5
Q.41 Which is not true about [Pt(C204)2]™ :
A) It is a chelate C)ltis Iess_ stable than normal complex
B) Ligands are bidentate D) It has dicyclic structure
Q.42 Correct formula of triamminotrinitrocobalt (I1I)
A) [Co(NH,);(NO,), ] C) Co[(NH,),(NO,), ]
B) [CO(NO)J(NHj)JJ D) [Co(NO, ), (NH,), ]
Q43 Which has same charge on central metal atom as the co-ordination sphere
A) K, [Fe(CN),] C) [Co(NO,),(NH,), ]
B) [Cu(NH,),]sO, D) [MnCl, |
KETS - PRACTICE BOOK 125
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P‘;’ R RS COLOUROF TRANSITION METAL COMPLEX ESEUREEE st
Q44 Which of the following compound is expected to be colored
A) Ag:SQ, . C) ZnCl
_ BYMgF; D) Cul;
Q45 The colour of transition metal complexes is due to: i
A) dd transitions of electrons C) Paramagnetic nature of transition clementg
B) lonization D) Loss of s-electrons
Q46 Which of the following transition metal forms colourless compounds
AT ' C)Cr
8) Cu D) Zn
Q.47 Sc™ has 3d° configuration, its colour will be
A) Colourless C) Purple
B8) Blue D) Green ,
Q.48  Number of clectrons involved in d-d transition of [Ti(ll,() )]
A)l . O3
B)2 D)4
Q.49 Ti™® shows minimum absorption (maximum transmittance) at P
wavelength ‘
A) Yellow, Green C) Red, Yellow
B) Blue, Green D) Red, Blue
Q.50 d-d transition cannot be shows by
A)Cu™ _ C) Sc*?
B) Zn™ " D) All of the above
SBOMETRYGANDISOMERISM OB COMPEFNIONS SVITH COORDINATION

UMBEREAND 6

Q.51 Which of the following compound can form tetrahedral as well as square planar
isomers !
A) [Pt(NH;):Cl] . C) [Pt(NH1)Cl]
B) [Co(NH:)sCl2] D) [P(Cl4]
Q.52 The hybridization of central transition atom in tetrahedral complex is
A) sp C) dsp?
B) sp’ D) d*sp?
Q.53 The co-ordination number in octahedral complex is
A)2 C)o6
2)4 D) 8
Q.54 The transition compounds usually show
A) Metamerism ; C) Stereoisomerism
B) Tautomerism . 1) Chain isomerism
Q.55

B

The above arrangement represents

A) Cis-from C) Both ciﬁ‘.‘ and tans
B) Trans-form . D) None of these
—
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r"— PAST PAPERS QUESTION

i Q.1 The paramagnetic character of substances is due to the presence of
A) Bond pairs of electrons
B) Lone pairs of electron
C) Unpaired electrons in the atom or molecule
D) Paired electrons in the valence shell of atoms
Q.2 Which pair of transition elements shows abnormal clectronic configuration?

A) Scand Zn 3 C) Zn and Cu
B) Cu and Sc ' D) Cu and Cr
Q.3 Electronic configuration of manganese (Mn) is
3d 4s id 4s
A) Ma(Ar)[TITITTTT] [T O) Mn(Ar)|[ LT[ T[T T[T

3d 24 ds
B) Mn(Ar)[ TV I TLI LT [ M . D)Mn (Ar) [T SAHEBIB

Q4  Electronic configuration of Gold [Au,,] is
A) [Xe]4f'.5d" 65 - ©) [Xe]ar",5d°,6s°
B) [Xe]4f',5d", 65 D) [Xe]4f'“,5d",6s
Q.5 The anomalous electronic configuration shown by chromium and copper among 3-d
series of elements is due to:
A) Colour of ions of these metals
B) Variable oxidation states of metals
C) Stability associated with this configuration

D) Complex formation tendency of metals
Q6  Which element of 3-d series of penodn: table shows the electronic configuration of 3d®, 4s?

A) Copper C) Zinc
B) Cobalt D) Nickel
Q.7 Scandium has atomic number 21; which one will be its electronic configuration?
A) Is?, 2 2p 3s?, 3s°, 3d° C)14, 24, 2p 3s? 3p 4s?, 3d!
B) 1s?, 1252 2p%, 3s%, 3p°, 452, 4p’ D) 1s?, 2s%, 2p°, 352 3p5, 4sl 4p?
Q.8  Which of the following is the electronic conﬁguration of Cr?
A) [Ar]3d’4s® - Q) [Ar]3d*4s’
B) [Ar[3d°4s’ _ D) [Ar3d’4s'

Q9  Copper is a typical transition metal. Its atomic number is 29. In which oxidation
state does it have partially filled orbital in d-subshell?

A) Cu C) Cu?**

B) Cu~ D) Cu'
Q.10 Valence electronic configuration Cu* is “Cu

A) 5d°® C) 3d’

B) 3d* D) 3d’
Q.I1  The total number of transition element is

A) 58 C)48

B) 30 - . D)25

Q.12 Oxidation state of ¢ Mn’ in KMnOs, KzMnO-t, MnOz and MnSOx is in the order

 B)+6,47,42, 44 D) +, 46,47, +2
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Q.13 Which one pair has the same oxidation state of ‘Fe'?
A) FeSOq4 and FeCly C) FeCly and FeCly
B) FeSO4 and FeCl, D) Fez (SO and FeSOq
Q.14 Identify the element that has maximum oxidation states:
A) Zinc C) Vanadium
B) Chromium D) Manganese
Q.15 The geometry of complexes depends upon type of wmameeemm-taking place in the valeng,
shell of central metal atom:
A) Protonation C) Deprotonation
B) Hybridization D) Dissociation
Q.16 Tick the correct statement
A) Chelates are more stable than ordinary complexes
B) Ondinary complexes are more stable than chelates
C) Monodentate ligand form chelate
D) Chelates have no ring structure
Q.17 Oxidation state of *Fe’ in Ki|Fe(CN)s | is
A) +2 _ C)-6
B)-3 D) +3
Q.18 Ligands having two lone pair of clectrons for donations to the central transition
metal ions are Known as '
A) monodentate ligand C) hexadentate ligand
B) bidentate ligand D) polydentate ligand
Q.19 The shape of [Co(NHa)s]** complex is
A) Square planar - C) Tetrahedral
B) Linear D) Octahedral
Q.20 What are the coordination number of Fe and Cu in the following compounds K:
[Fe(CN), ].[Cu(NH,)]SO, respectively
A)-6,— C) -6, +4(-6,-4)
B) +6,4 D) +6, +4
Q21 [Ti(H,0), ]" transmits ,
" A) Yellow and red light C) Red and white light
B) Yellow and blue light D) Red and blue light
Q.22 Violet color of [Ti(H ,0 )‘]' ion is due to the . '
A) Central metal ion ; C) Water molecule
B) Complex ion D) Outer anion
Q.23 The color of transition metal complexes is due to transition of electron between
" A)ptodorbitals C) d to d orbitals
B) p to p orbitals 5 D) d to p orbitals
Q.24 Potassium dichromate is used as an oxidizing agent in redox titrations. During
reaction Cr(VI) is reduced to Cr(III). The color change during this transition is
A) Green to colorless - C) Colorless to pink
B) Pink to colorless D) Orange to green
ALY
Q.25 The octahedral geometry of complexes [Co(NH1,),]" has hybridization
‘Aspd L e e C) spd?
g; :gsdz : Dyspd* T 7
—128
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EXPLANATORY NOTES)

!San u;[Ar] 1 1 1 1 1

Q1 A

4s 3d
B)
S N P
4s 3d
C)
%ch u[Ar]D 1M1(111(1
4s 3d

Q.2 Transition element are those elements which lic between s and p — block elements ang
their properties are also between s and p — block elements.

Q3 In 3d series (1" series of transition elements), two elements “Cr” and “Cu” have different
electronic configuration,

5 1
#Cr [Ar] 3d 4s

o 1
»Cu  [Ar] 3d 4s

Q.5  d - block (outer) transition elements are those in which d — subshell of penultimate shel|
(inner to valence shell) is in process-of completion. So general electronic configuration of
3d series is (n— 1) d'~19 ps!-2, 3

Q.6  Typical transition elements show general properties (colour, paramagnetism, alloy
formation etc.) of transition elements while non-typical transition element don’t show
general properties of transition elements. Group No. IlIB (Sc, Y, La) and 1IB (Zn, Cd,

Hg) are non-typical transition elements while group No. (IVB, VB, VIB, VIIB, VIIIB and
IB) are typical transition elements, :

2 5.
Q.7  Electronic configuration of Mn is sMn  JAr] 4s 3d.

Q8
(A),Sc JAr] 4s 3d
Sc*? lAr] 4; 33
B),Ti JAr4s 3d
Ti'' | JAr) 4s 3d
(C) ,Mn JAr] 45 3d
Mn** [Ar] 4§ 3d
(D) ,,Zn  4[Ar] 4; 33
Zn JAr] 4s 3d
KETS - PRM;TICE BOOK | T30

130



UHS Topic-3B
e

Q9

Q.10

Q.12

Q.13

Q.14

Q.16

Q.18
Q.19

Q.20

Q.21

Transition Elements

—
—

2 1
::SC Ja‘lAr] 4s 3d

1 0 0
w3c sl Ar] 4s 3d
Scandium in +3 state has same clectronic configuration as 1sAr.

2 2 6 2 6
sAr 1s2s2p3s3p

Cu"' | [Ar] 4s3d
2 0 10
Zn* | [Ar] 4s3d

A) [E‘e(CO)S} | o K,[Ft::(CN)ﬁ]

3
B) K3[Fe(CN)b] e . D) [ci.(wm)@sq

Transition elements show variable state becausc in addition to 4s — electrons,
3d —electrons also take part in bonding. . ' .

o o
[NI(CO‘)#]
Oxidation state on CO =0
Overall coordination sphere has zero charge

Oxidation no of Mn =7
Oxidation no of O =-2

3

. So Nij has zero oxidation state.

Overall charge on coordination sphere = 2

Mn +4(-2) = -2

Mn-8=-2

Mn=28-2

Mn=+6 : . i

Mn belongs to group (VIIB) of periodic table. So, its maximum oxidation state should be
te may be equal to group no of element.

+7. Because maximum oxidation sta

Oxidation state of Fe in Fe:(SO4)3 Oxidation state of Fe in Fe203
Charge on sulphate jon =—2 Charge on oxygen =—2
IFe +3(-2) =0 2Fe +3(-2)=0
2Fe—-6=0 2Fe-6=0
He=+6 ' 2Fe =+6
Fe =43 : Fe =143
ion element it does not show variable oxidation state. So it’

“Zn" is non-typical transit
shows only +2 oxidation statc.

configuration 0 |
p VIIB of periodic table.

[Ar] 2d 4sis electronic f Mn. It shows maximum +7 oxidation state
because it belongs to grov
131
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Q.22 :_?)atilfytic property of transition elements is due to
) Vacant d—orbita e
(ii) Formation of intI:rstilial compounds which absorb and actiw_/ate the reacting sut‘astance‘
(i) Variable oxidation state due to which these form intermediate compounds which help
in formation of desired product.
Q23 “Cu”is used as catalyst in oxidation of lower alkanes.
CH, +[0]—S4"¢_, ol —OH.

200 stomn

Q.24 Finely divided “Fe” is used as a catalyst in Haber process. Cr203 + MgO + SiO; is yseq
as promoter.

N1+3H2 - Fe-'hlgo.'('no‘!SiO, \ZNHJ

450°C /200 atom

Q.25 For high quality polyethylene (plastic), (C,H,), A1+ TiCl, is used as catalyst.
n(CHz = CHJ) (Calls)yALeTiC, ‘{CH: i CHz ]n

traces of Oy (0.1%)400°C/100 siom -

Q.27 Transition metals can form complexes because these have vacant d—orbital in which
ligands can donate electron pairs.

Q28 K,[Fe(CN), ]—mmtm 4+ 4 [Fe(CN), |

Q.29 In coordination compounds, ligands-are Lewis bases and central metal atom are Lewis
acid so these form coordinate covalent bond.

Q.30 Complexes formed by poly-dentate ligands are called chelates. Oxalate ion (CZOf) is

poly-dentate ligand so it will form chelates. These are stable compounds due to ring
structure. )

Q31 |
A) Anionic coordination sphere Ka[Fe(CN)g]
B) Cationic coordination sphere [Cu(NH3)4]S0q4
C) Neutral coordination sphere [Fe(CO)s]

Q.32 There are five carbonyl (CO) ligands attached with central atom (Fe), so coordination no
is 5. If coordination no. is 5 then geometry is Trigonal bipyramidal.

Q.33 When d-orbitals are involved in bonding, they split into two energy levels (lower and
higher). Electrons present in low energy level absorb a part of visible light and jump fo

higher energy level, This is called d-d transition. Due to this transition, metal ion show
colour.

Q.34 In K3[Cu(CN)4], potassium is cation while [Cu(CN),]™*
“Cu” is present in anionic coordination sphere.

Q.36 Ligands which donate two electron pairs to central me
e.g. C,07 , NaHs, SO elc.

Q.38 In writing [UPAC nomenclature of coordination sphere, following way is used

Neutralligand ~veligand Cationicligand Central
feativ] - - = : (oxistate)
alphabetically ) .. | alphabetically alphabetically metal atom

and if central metal atom is in anionic coordination sphere then suffix “ate”
of name of metal.

is anion, so central metal atom

tal atom is called bidentate ligand

is used at end
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MnCla] 2, fi S
Q-39 :: .[4 s cﬂordi:::i chloro group are attached with central metal atom. So, coordination no
: on no is 4 then sp’ hybridization (except NO;', CI™'; CO, NHj) is
present on central atom. So tetrahedra| geometry ' ) |

Q.40 {C?(Hzo)ﬂ]t
wCrwlAr] [] (MM

. 3d
L7 WA AT T
' 4s 3d

_2 =2 )
Q41 In [.PI(C204)2] s C;O" Is polydentate (bi-dentate) ligand, so it is chelate and stable due
to ring structure.
Q.42 In writing formula of complex, following way is used.

‘:[ Central metal)_)[ ~veligand )_) Neutral ligand N Cationic ligand
atom alphabetically ) | alphabetically alphabetically )| -

Q.43
“a [ «2 = e
A) K,[FE(CN)G]
2 s +2
B) [Cu(NH3)4} SO7
+3 =3 0 u
C) [CO(NOZ ),(NH )3:|
a2 473 ‘
D) [MnCh]

Q.44 Copper in +2 state

contain one unpaired electron so it show d-d transition and certain
colour. ' '

cur Jard [ (AR
s 3d
Q.46 Following ions of 3d-series contain no unpaired electrons. So, these don’t show d-d
‘4

* transition and certain colour
Sc*. Ti*, V'3, Cu™'and Zn*

7 1

Q47 ,Sc J[Ar]4s3d
0

Sc*  [Ar] 4s 3d

+] (1] ‘;1
[Ti(H,_O}.,.}

2 2
nTi [Ar]4s 3d

Q.48

+3 0 | -
Ti [Ar]4s 3d
2 18 . "
49 . 3 yellow light is absorbed while most of the red.and blue lights are
* :;Els-:n(ilt-:zg)il]uerc)f{ore the solution of [T (H20)s]) " ions looks violet in colour.

13
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e RS EREIN UL RO G ENOUS FERTI L ZE RS i AR
Q.1  Inorganic compounds of nitrogen-are not commonly found as minerals because
A) Nitrogen is an inert ¢lement C) Its minerals are unstable
B) Itis present in air as major constituent D) None of the above
Q.2  Compounds of nitrogen are mostly '

4B CONIPOUNDS OF NITROGEN ]
|

A) lonic C) Covalent i

B) Polar D) All varieties are possible
Q3 The most clectronegative element among the following is

A) Sb C)N

B) As . D) P

Q.4 Nais relatively inactive element because

A) It has low atomic radius

B) Its clectronegativity is fairly high

C) It has stable electronic configuration _

D) The bond dissociation energy of nitrogen is fairly high
Q.5 N:actasinert gas at

A) Furnace temperature C) Room temperature
B) 3000°C D) Electric spark
Q.6  Nitrogen is found in combined state in »
A) Air ' C) Plants
B) Protein : D) Both C) and D)
Q.7 Nitrogen is present in air .
A) 78% by volume - - C) 87% by volume
B) 78% by weight : ' - D) 87% by weight

Q.8  During the manufacture of ammonia by Haber’s process, a high yield is favoured
by high pressure and low temperature. However, in practice, a high temperature of
450°C is employed because ; _

A) At low temperatures, reaction rates are too slow

B) At low temperature ammonia liquefies

C) At low temperature, the catalyst is inactive

D) At low temperature, the reacting gases would not react

Q.9  Which of the following is the most suitable catalyst for ammonia synthesis?
A) Pt
B) ZnO + Cn0;

C) Fe in fused mixture of Al,03 + SiQ, + MgO
D) All of the above

Q.10 Which equation correctly describe preparation of NH; by Haber’s process

134

A) N, +H, —52NH, 0 Nz+3H3‘.—.—.'_'—“-—i.__2Nli1
B) 2N, +3H, —49%5 NH, D) N, +3[H]—2u0_, 5\
Q.11 Optimum temperature for preparation of NH; by Haber's pro ¢ i
A) 400°C Ceni, - e
B)273°C D) 300°C
KETS - PRACTICE BOOK . 34
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Q.12

Q,|3

Q.14

Topic-4B Compounds of Nitrogen and Sulphur
In Haber’s process at equilibrium percentage ratio

A) 65% NH; + 35% of Ny and H, C) 35% NH; + 65% of N2 and Hz

B) 13% NHj + 87% of Ny and H, D) 50% NH;j + 50% of Nz and Hz

The nitrogen present in some fertilizers helps plants

A) To fight against diseases C) To produce fats

B) To produce sugars D) To produce proteins

Which one is not role of nitrogen in plant growth?
A) Itimparts green color to the leave

B) It is the main constituent of proteins

C) Itis responsible for intensive root system development
D) All of above are the function of nitrogen

Q.15 Why do farmers and gardeners often treat soil with ammonium sulphate
A) To kill harmful insects C) To increase the nitrogen contents of the soil
B) To reduce the acidity of the soil D) To increase the oxygen contents of the soil
Q.16 For plants to grow well they need soils which contain compounds of
A) Nitrogen C) Potassium
B) Phosphorous D) All of them
Q.17 Which of the following fertilizer provides to soil 75% nutrients
A) Urca C) Diammonium phosphate
B) Calcium superphosphate D) Potassium nitrate
Q.18 The fertility of the soil is improved by
A) Rotation of the crops C) Adding lime to the acid salts
B) Adding manure and growing legumes D) All
Q.19 Which of the following is incorrect statement about nitrogen importance?
A) It enhances plant growth
B) It is involved in the synthesis of protein and nucleic acids
C) It accelerates fruits and flowers growth
D) It is involved in the chlorophyll synthesis
Q.20 The fertilizers, which provide 82% nitrogen to plants is
A) Urea . C) Liquid Ammonia
B) Ammonium nitrate D) Ammonium chloride
.21 Addition of urea to the soil is reaction.
A) Endothermic C) Exothermic
B) Both ‘A’ and ‘B’ D) No heat energy is involved
Q.22 The percentage of nitrogen in urea is
A) 36% C) 46%
B) 56% D) 66%
Q.23 Which one of the following is an inorganic fertilizer?
A) Manure C) Urea
B) Ammonium nitrate D) All of these
Q.24 Which fertilizer is used in liquid state
A) NHiNO; C) DAP
BJ Urea [)) N“]
Q.25  Which of the following is not the property of good fertilizer
A) It is soluble in water C) It alters pHl of the soil
B) It is cheap to be prepared D) It is not injurious to plants
e
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26 Micro-nutrients per acre arc required in quantity ranging fr

37
-

A)dg - 40g C) 6kg —200kg
B) 6g - 200¢ D) 4kg — 40kg

(NHJ, HI:(), is chemical formula of

A) Ammonium phosphate
B) Ammonium super phosphate

C) Diammonium hydrogen phosphate
D) Nitrogen phosphate

Q28  Which a fertilizer makes the soil acidic in nature )
A) Urea C) Magnesium T:“’::e
B) Calcium nitrate D) Potassium nitra .
Q.29 Which of the following potassium fertilizers are more useful for horticultural crop
tobacco & potatoes? ‘
A)KCl . C) KNO;
B) K2SO4 - D) KMnOy
Q30 Which fertilizer is more volatile .
A) (NH::CO C) NH;
B) NH4NO; , D) (NHs):HPOq
Q31  Advantages of prilling of fertilizer
A) Dust free C) Easy to spread
B) Easy to handle - _ D) All of these
Q32 Maximum plant nutrient are present in
A) NH; C) (NHa»:HPO4
B) (NH:):CO : D) NH4NO3
3 __;&PRESENCE(HHﬂumHURIHOXHHQWQATONHSPEHR¢ %__“___J
Q33  Acid rain is caused due to the absorption of '
A) Oxides of C ' C) Oxides of N
B) Oxides of S D) All of the above
Q34 Acid rain
A) Retards the growth of trees C) Results in loss of flora and fauna
B) Effects big marble constructions D) All of these
Q35 Acid rain is NOT responsible for

Q.36

Q.37

Q.38

Q.39

SOz s purified from impurities

A) Decrease in the pH of natural rain

B) Damages the buildings

C) Leaching metals like Al, Hg and Pb from soil

D) Increasing the percentage of CO3 in the atmosphere
SOz is produced by volcanocs is

A)l-6% C)37%
B) 67% D) 50%
Temporary acid rain is due to

A) HCI "C) HNO;
B) H2SOs D) H,CO,

IMANUFACTURING OF SULPHURIGY

A) To manufacture pure H2SO;4 C) To avoid isor :
B) To get maximum yielfl of SO, D) All Ofthepab;}:;ng of V705
Which of the following is not part of purifying ynit in contact

A) Dust Remover C) Scrubber S process
= iy o v) Absorption tower
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40 In Cnnt.act process for the manufacture of sulfuric acid, the most important reaction
occurs in the catalyst chamber. Which set of the reactants and the catalyst are correct

A) Sulfur, air and Pt C) Sulfur dioxide, air and V20s
B) Sulfur, oxygen and V205 D) Sulfur dioxide air and steam
Q.41 The catalyst V20s used in contact process is employed during
A) Absc:rbmg sulfuric acid in water C) Oxidizing SOz to SO3
B) Burning n.mlten sulfur with air D) None of the above '
Q.42 When we mix SOs with conc. H28Ox4 in contact process, the product obtained is
A) Sulphuric acid | C) HNO;
B) Pyrosulphuric acid D) carbonic acid
Q.43 Snlphuri_c acid is king of chemicals, in its reactions it generally not act as
A) An acid C) Dehydrating agent
B) A reducing agent D) Oxidizing agent
Q.44 Which one of the following is anhydride of sulphuric acid
A) Sulphur (II) oxide C) Sulphur (V1) oxide
B) Sulphur (IV) oxide D) Sulphur (111) oxide
Q.45 Specific gravity of H2S04 at 18°C is
A)1.83 : C)2.74
B) 1.74 D) 3.83
Q.46 Pure H2SO4 freezes at
A) 0°C C) 273K
B) 283.5K D) 32°F
Q.47 The oxidation number of sulphur is +6 in all of the following except.
A) SOz : C)S0O;
B) H2S04 e D) H2S:07.
Q.48 Basicity of H2SO4 is
A)0 01
B)2 ; D)3
Q.49 In contact process for H2S04 preparation SOz is cooled by passing through
A) Cu-Pipes C) Al-Pipes |
B) Pb-Pipes D) Fe-Pipes
Q.50 Arsenic oxide absorber is
A) Fe(OH)2 C) V20s
D) H2SO4

" B) Fe(OH): _
ERSULPHURIGACID AS DEHYDRATING

i '-‘.'4'
Q.51 When sulphuric acid is treated with ethan
A) An acid
B) An oxidizing agent |
Q.52 When a sugar is treated with ¢
A) Decolonization

AGENTANDIOXIDIZINGAGEN TS
ol, sulphuric acid behaves like
C) A dehydrating agent

D) As sulphonating agent

onc. H2SO4 the sugar becomes black due to
C) Dehydration

B) Hydrolysis D) Hydralilon
Q.53 Which gas cannot be dried by HiS04

A) NH3 C) Oz

B) SO; D) CO;
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- — %

Q.54

Q.55

Papers is charred by concentrated sulphuric acid the residue left behind is
A)H,0 ~ "M

B)C f , ' D) CO: _
Which product is not obtained when oxalic acid is treated with concentrateq

sulphuric acid
A) H,0 ; ' C)CO

B)C ' D) CO2

Q.1
Q2
Q.3
Q4
QS

Q.6

Q.10

Q.11

PAST PAPERS QUESTIONS SN T
Urea is produced by reaction of liquid ammonia with

A)C C) CO2

B) CO ; D) CaO

The nature of an aqueous solution of ammonia (NHz) is

A) Amphoteric ' - C) Neutral

B) Basic ', D) Acidic

About 80% of ammonia is used for the production of

A) Explosives C) Nylon

B) Fertilizers . D) polymers .
Urea is the most widely used nitrogen fertilizer in Pakistan. Its composition is
A) NH2CO : "C) N2H4CO2

B) N2HsCO» : D) N2H4CO .

What is the percentage of nitrogen in NHsNO3?

A) 65% ' C) 20%

B) 35% D) 58%

The %age of nitrogen is ammonium nitrate is

A) 46% : : C)33%

B) 82% ! D) 13%

Liquid ammonia has become an important fertilizer for direct application to
soil. It contains -——- nitrogen

A) 46% C) 14%

B) 82% , D) 17% -

Which of the following fertilizer contain 75% plant nutrients?
A) Ca(H,P0,), ~ C)(NH,), HPO,

B) (NH,),CO : D) NH,NO,

Which one of the following is correct equation of 1* ionization of sulphuric acid.
A) H,S0,,,+H,0,,—>2H ' +5S0;' = C) H,50,,)+H,0,) —— H* + HSO;"
B) HySOy,,+ H,0y==2H"'+S07 - D) H,50, oy + H,0, —> H,0* + 80}
Which one of the following is anhydride of sulphuric acid?

A) Sulphur (1) oxide ? C) Iron pyrite

B) Sulphur (IV) oxide D) Sulphur (VI) oxide

In contact process the catalyst used for conversion of SOz to SO;3 is
A) Magnesium oxide 4, C) Aluminium oxide

B) Silicon dioxide D) Vanadium pentaoxide
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L1 In contact process for manufacturing sulphuric acid, sulphur trioxide (S05) is not
G Jbsorbed because ;
A) The reaction doce not go to completion  C) The reaction is quite slow
3) The reaction is highly exothermic D) SO; is insoluble in water )
Q.13 Which one of the following product is obtained when sulphur trioxide is absorbed in
concentrated sulphuric acid. . -
A) Oleum C) Hydrogen sulphide
B) Aqua regia D) Sulphate ion

Q.14 During Contact process of H2SO4 synthesis, the following reaction occurs
280, ) + 0y ==2280,,, AH =-96KJmol"'

el
Which step is used to increase the yield of SO3?
A) Temperature is raised to very high degree
B) SO; formed is removed quickly
() Both temperature and pressure are kept very low
D) An excess of air is used to drive the equilibrium to right side

Q.15 SO formed in Contact process is absorbed in % H2S04
A) 90 C) 98
B) 80 ’ D) 89
Q.16 Among the following, which is a catalyst in contact proses
‘A) V205 C) NH4ClI
B) H2SOs D) NaOH
Q.17 In contact process, optimum temperature lies between
A) 200-300°C C) 400-500°C
B) 300-400°C D) 300-500°C
Q.18 In contact process, to which substance adequate quantities of water is added to convert it to
sulphuric acid? ' .
A) H,S,0, C) SO,
B) HSO, D) SO,
Q.19 In contact process arsenic impurities act as poison for
A) Fe (OH); : C) V20s
B) Fe203 D) H28:07 _
Q20 2HBr+ HiSOs— Br2+ S04 +2H:0 in the above reaction H28O4is acting as a
A) Oxidizing agent : C) Catalyst
B) Reducing agent D) Base
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~  EXPLANATORY NOTES)

Q!

Q.2

Q.3

Q4

Q.6

Q8

Q.9

Q.11

Q.12

Q.13

Nitrogen is an inert gas due to very high bond energy (941 kJ/mol). So, it does react
immediately and mostly does not exist as minerals. _
Nitrogen is non-metal and mostly form compounds with non-metals. It form oxides,
hydrides, halides and oxy-acids. Bond formed non-metal to non-metal is covalent. So,
compounds of N2 are mostly covalent,
Nitrogen is at top of group (VA) and have smallest size and high charge density. So, itis
most electro-negative element of group (VA).
N, is inert gas because it has very high bond energy (941kJ/mol). It has highest bond
energy due to high bond order = 3 and smallest size of atoms. '

1
Size of bonded atoms
N; is inert gas at room temperature due to high bond order and smallest size of bonded

atoms. But N; react at very high temperature (electric arc)

Bond energy o« Bond order <

N, +0, —*=—>2NO

N, is in free state in air (78% N2) but in combined state, it is present in form of proteins,
urea, amino acids and plants. -

According to Le-Chatelier principle, decrease in temperature favours forward reaction in
exothermic reaction. But actually rate of reaction become low because

Rate of reaction « Temperature '

Soin actual practice, optimum temperature (450°C) is used so that rate become high.

In ammonia synthesis (Haber process), finely divided Fe is used as catalyst while fused
mixture of Al,03 + SiO2 + MgO is used as promoter / activator.

Optimum condition in ammonia synthesis are

(i) Pressure 200 —300 atm

(ii) Temperature 673K (400°C)

(iii)Catalyst — finely divided pieces of Fe

(iv)Promoter-MgO, Al20;3 and SiO2

In ammonia synthesis, equilibrium mix
rest (65% by volume) is N2 and Ha.

Importance of nitrogen is. It

(i) Accelerate growth of stem and leaves
(ii) Helps in synthesis of proteins
(iii)Gives green colour to leaves

(iv)Increases yield and quality of plant§ . .
While Phosphorous and potassium increases resistance to diseases.

ture contains about 35% by volume of NH; and
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trogen and Sulph,,,

Compounds of Ni
ﬁ

Q.15
Q.16
Q.17

Q.18

Q.20

Q.23

-
-

Q.26

Q.31
Q.32
Q33

Q.35
Q.36

Q.37
Q.38

P ———

AR - ontents of soil
(NHD: SOy vontain 2 I“ o nitrogen, so it enhances nitrogen © ,

and K are of prime importance

For proper growth of plants, N, P
proper g I P,Os and it contains 75% Plan

0,
Diammonium phosphate contain 16%% nitrogen and 48/8

nutrients .
ontrol pH of soil and increase readlly solubla

Lime is added to neutralize acidic soil. It ¢ it
or
phosphorous, By adding manures, plant gel essential nutrients requlrc growth of

plants

A) Urea —> 46% nitrogen

B) Ammonium nitrate —» 33.5% nitrogen
C) Liquid ammonia —— 82% nitrogen

D) Ammonium -.Itlnrulc — 26% nitrogen

Manure and urea are organic fertilizers while ammonium nitrate is lnorganlc fertilizer
Good fertilizer does not change pH of soil

Requirement of micronutrient varies from 6;, to 200g per acre while requirement of
macronutrient varies from 5kg to 200kg peracre -

All nitrogencous fertilizers make soil acldlc cxcept Ca(NOsy, . NaN03, KNO; and
Mg(NOs):2 _ _ _'

Potassium fertilizers are especially used for tobacco,: coffee, potato and comn. KNOj is
used as potassium fertilizers while others are not used as potassium fertilizers

Prills of fertilizers are free of dust, easy to handle and. easy to spread in the field

(NHs)2 HPOg4 contain 75% plant nutrients

CO, +H,0—H,CO,

metal pxide

so,+%oz+H,o lidocubons smoke_ 14 G0)

2NO, +H20+%0,—>2HND,

These acids after mixing with rain water causes acidic rain

During acidic rain, CO2 is absorbed by . water so CO2 relatively become less in
atmosphere -

Most of SOz is produced by volcanoes (67%). It is one of the major and natural source of
SOz

In some countries, due to rclease of HCl by volecanic eruption there is temporary acid rain
In contact process, SOz contain As:05 as poison (impurities) this poison is removed i
arsenic purifier by Fe(OH); to avoid poisoning of V,04 (catalyst)
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Q39 In contact process, purifying unit contain 6 parts
(i) Dust remover

(i) Cooling pipes
(iii)Scrubbers
(iv) Drying tower
(v) Arsenic purifier
(vi) Testing box
Q.40 280,+0, —-—’—>ZSO ,
Q.42 S0; is dissolved in 98% H2S04 to form H1S,04 (oleum) / pyrosulphunc acnd
SO, +H,S0,—H,S,0, '
(98%) .
Q.43 H2S04 never acts as reducing agent e
Q44 H,80,—S0, I

SO; is anhydride oszSO4
a6 T
047 A) S0, Y5058
B) H, SO, vl D)HS:O

Q.48 Number of replaceable H* in acid is called bas:c:ty of’ acld HzSO4 have two replaceable

H* so its basicity is 2 :
H,S0,+H 0—-+HSO"+H o

HSO;' +2H,0——>S0; +2H, O* Y :
Q.49 In confact pmcess, SOz is passed through lead plpes to coul them to 100°C
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organic compound/s can be classified as acyclic
A) Isobutane

—

i

C) Isobutylene
B) Isopentyne D) All of these
Q2  Compounds containing ring of three or more than three carbon atom and
resembling compounds are called alicyclic
A) Aliphatic C) Aromatic
B) Benzene D) Heterocyclic
Q.3 Alicyclic hydrocarbons will not follow general formula
A} CnHzn C) Cnl l2n-2
B) CaHanea D) Catlzn-4
Q4 cannot be classified as cyclic organic compound
A) Phenol C) Naphthalene
B) Pyridine

D) Neopentane

Q.5 Benzene, derivatives of benzene and compounds having two are more isolated or
fused benzene rings are classified as
A) Aromatic C) Alicyclic
B) Aliphatic

_ D) Acyclic
Q.6  Cyclohexane can be classified as
A) Carbocyclic C) Aromatic
B) Alicyclic D) Both A and C
Q.7 How many secondary carbon atoms are present in Methylcylopropane
A)l C)3
B)2 D)0

Q.8  Skeletal formula of an organic compound is given below

Name of this compound is
A) Naphthalene - C) Pyrene

B) Anthracene D) Biphenyl methane
Q.9 Which of the following is not heterocyclic compound

A) Naphthalene C) Furan
B) Pyridine D) Pyrrole
Q.10 The aliphatic compounds are of two types .
A) Straight chain and cyclic . C) Branched chain and alieyclic
B) Straight chain and branched D) Homocyclic and alicyclic
Q.11 Which is not present as heteroatom in heterocyclic compounds

A) Sulphur C) Nitrogen

B) Oxygen D) Chlorine
Q.12 Which compounds is alicyelic in nature

A) Cyclobutane C) Iso-butane

B) n-Butane D) Toluene
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B obtained by fract S OF EOWER MASSES (CRACKINGY
Q1% %) Cracking ¥ Iractional distillation can be augmented by
‘ 2 C) Destructive distillation
B) Reforming . 2
x : i D) Fermentation
Q.14 Select incorrect option regarding cracking
A) Need excess supply oxygen gas
() Can be used to obtain high quality of fuel
B) Used to obtained high volatile fractions
D) Can be used to obtained low unsaturated hydrocarbons
Q.15 Select the true option regarding ’
C:eH}I —..I,;:{_—-)C._.H“'i-]C:H‘-}C!H&
A) Catenation C) Reforming
B) Cracking - D) Distillation
Q.16 The phenomenon of cracking is also referred to as
A) Bond fusion ‘ C) Bond fission
B)- Efond condensation D) None of these
Q.17 Which is the incorrect statement for cracking of hydrocarbons
A) It gives smaller alkenes C) It increases gasoline reserves
B) It involves in breaking of C—~C bond D) It produces CO2 and water
Q.18 The .catalyst which is used for cracking of gasoline is
;l ;-lccl; C) AlLO; + Si02
) Fe20s3 D) Pd/C
Q.19 When long chain alkanes are cracked from C — C bonds, the changes to
A) Two smaller alkane molecules C) Alkane and alkene molecules
B) Two smaller alkene molecules D) Alkene and alkynes molecules
Q.20 Approximately of gasoline is prepared by cracking of petroleum
A) 10% C) 30%
B)20% D) 50%
Q21 A type of cracking in which higher hydrocarbons are heated at high temperature of
700°C to break them down into lower alkenes and alkanes is
A) Thermal cracking C) Catalytic cracking
B) Steam cracking D) Hydro-cracking
0.22 In steam cracking higher hydrocarbons are heated for short duration to about
temperature.
’ C) 700°C
A) Room temperature
B) 100°C D) 900°C
Q23 Which is not the application of cracking
A) Increases production of petrol
B) Used to produce certain solvent phenol ethanol and acetone
C) Use to form drugs, fertilizer, plastic and detergents
D) Increases percentage of alkanes
Q.24 Octane number 100 is given by :
A} nOvctitne C) 2,2,4-Trimethyl pentane
B) n-Heptane D) 2,2,4-Trimetyl octane
145
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.25  Which type of hybridization Is present in prlmary carboniu

A) sp’ C) sp
13) sp D) dsp?
.26 Which one s not nucleophlile
A) NI, C) 11,0
1) By D) CH;
.27  Which of the following will not form by lmmoly!ic fission of CH3Cl |
A) CH, C) H
D) Cl

H)(II

pounds differ w:th ﬁ.specl to functnmal group

Q.28 The laumcrhm In which lhc com
but have same molecular formula is called: A

A) Metamerism C) Functional group isomerism
3) Position isomerism D) Chain isomerism
The compounds having the same structural formula but differ with respect to the

positions of the identical groups in space are said to exhibit:
A) Skeletal isomerism C) Cis-trans isomerism
B) Geometric isomerism D) Both B) and C)

Q.30 Ether shows the phenomenon of: . .
A) Position isomerism C) Functional group isomerism

B) Metamerism D) Cis trans isomerism

Q.31 Which of the following structures will not display geometrical isomerism?
A) CH; - CBr = CBrCHj;" - C)CH3CH =CHCI
B)CH; -~CH=CH - CH; D) CH3 —CH = CBr:

Q.32 Which of the following compounds does not exhibit positional isomerism
C) Nitroalkanes

Q.29

A) Alkynes
B) Carboxylic acid D) Alcohol
Q.33 Total number of possible chain isomers of butylalcohol among alcohols are
A) Four C) Five
B) Three D) Six
Q.34 Alkanes do not show geometrical isomerism due to
A) Asymmelry : C) Resonance
- B) Rotation around sm;,lc bond . D) Restricted rotation around doubled bond
Q.35 How many esters are possible for C4Hs0; :
A)2. , 03
B)4 ' D)5
Q.36 The type of isomerism shown in the following species is
H » H
| HO k| :
ILHON—C—CO0Il +=— IGN*—C—CO00-
l I
R L R _
A) Functional group isomerism C) Tautomerism
B) Metamerism D) Cis-trans isomerism
Q.37 Which class of compound cannot show positional isomerism
A) Alkanes C) Alkene
B) Alkynes D) Alcohol
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. th & NOMANCEA!
oose the carrect name according te li’AC nocncre

Q.38
A) 2-Ethyl-3-methyl pentane C) 3-Ethyl-2-methy! pentane
B) 3-Methyl cyclohexane - D) 3-Ethyl-4-methyl pentane
039 Which one i thioether - ¥ i
A)E:g:[‘t‘ C)R-Se-R
B) D)R-Te—-R
Q.40 Glycols and glycerols can be differentiated on the hasis of
A) Number of carbon atom C) Number of hydroxyl group’
B) Position of hydroxyl group D) All of these
Q.41 The name of the compound HC = C - CH: - CH = CH:z |
' A) 1-Penten-4-yne C) 4-Penten-1-yne
B) 2-Penten-3-yne . D) None of these
Q.42 Which of the following is functional group of amino functional group
A) -NH: - -0 j',c =NH
| i
B)-C=N £
| D) _C-nH,
Q.43 Select from the following the one which is alcohol
A) CH3;—-CH2-OH C) CH:COOH
B) CH3—O-CHs , D) CH;-CHz-Br
Q.44 Which one is the functional group of carboxylic acid (R = alkyl radical)
I | i
A)R-C-H .. CR-C-0R
B) R-C-OH | DR-O-R .
Q.45 Which one of the following class of compounds has been incorrectly matched with
their general formulae S
~ A)Phenol ....i.. Ar -OH C) Ketone ....... R-COR
... RCOOH D) Aldehyde ....... ROR

" B) Carboxylic acid ...
Q.46 What is the [UPAC name of this structure
CH,-CH, _CH-CH, -CH,-CH,

CH,—-CH- CH,
A) 3-Ethyl 2=methyl hexane C) Iso propyl hexane
B) 4-Ethyl 5-methyl hexan¢ D) 3-Iso propyl hexane
Q.47 The correct name of 3,5_,5-Trimethylhexnne is .
A) 3-Ethyl 2-methyl pentane -0 2,3-Dimethylpentane
D) 2,3,4-Trimethylhexane

B) 2,2,4-Trimethylhexan .
Q.48 Which suffix is used for carboxylic acid ‘

A)-al C)-oic

B) -ol D)-ene

147

KETS - PRACTICE BOOK



UHS Topic-1C fundamental Principles

—“__%-

Q.49 Which one is not dicarboxylic acid

A) Phthalic acid _ C) Benzoic Acid
«B) Adipic acid D) Oxalic acid
Q.50 The IUPAC name of given compound is

CH,
i

CH,-CH-CH, -Cl

A) I-Chloro-2-methylbutane C) Iso-butyl chloride

B) 1-Chloro-2-methy Ipropane D) 2-Chloro-2-methy| propane

| PAST PAPERS QUESTIONS] o
Q.1 The given three hydrocarbons are

O 00 000

' Bensene Naphthalene Anthracene

A) Alicyclic hydrocarbons - C) Acyclic Hydrocarbons

B) Aromatic hydrocarbons D) Heterocyclic hydrocarbons
Q2 Cyclobutane structure is categorized under

A) Aromatic compounds C) Aliphatic ‘-“'-?l'“l:-“m“"ls

B) Alicyclic compounds D) Heterocyclic compounds

Q3 Inthe l'ollovnng organic compound carbon atoms in all of them undergo both sp”
and sp* hybridization except X, which has all sp® hybrid orbitals, identify X

A) 1-butanol C) Trans to butene
B) 2-chloro - 2- butane D) Butanoic acid
Q.4 A gasoline of higher octane number can be obtained by
A) Oxidative cleavage C) Thermal cracking
B) Steam cracking D) Catalytic cracking
Q.5  Which one of the followings is used as typical catalyst for catalytic cracking?
A) Mixture of Si0O:2 and Ni C) Mixture of Fe and MgO
B) Mixture of Pt and Cu D) Mixture of SiO; and AlLO;
Q.6  What should be the temperature and pressure respectively for catalytic cracking:
A) 500°C, 2 atm C) 500°C, 4 atm
B) 900°C, 2 atm D) 900°c 4 atm

Q.7  Alkenes can be prepared on industrial scale by the following reaction using high
temperature and a suitable catalyst. What type of reaction is this?

CisHss — CrHis+ 3CH:= CH: + CH3; - CH = CH:

A) Cracking _ C) Displacement
B) Reforming D) Double Displacement
Q.8 The compound with an atom which has an unshared Pair of electron is called
A) Nucleophile C) Electrophile
B) Protophile D) None of these
Q.9 In the following, which one is free radical
A)CI C) Ch

B)CI” D) Cr
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10 Selecta nucleophile from the follow; B
0 e owing exaél;;;:ﬁ
B) NO2 D) Nol*
Q.11 Which one of these is NOT a nucleophile? :
A) NH; C) BF;
B) H:0 D) CH™
Q.12 Among the following, which one is nucleophile
A) gH' C)Ca?
B? . - D) None of these
Q.13 Which one is not nucleophile?
A) BH; C) NH;y
B)-NH:2 - D) -OR

Q.14 Homolysis of a covalent bond yields a ve ti i in it
valence shell. What is this spcéu? ry reactive species with incomplete octet in ifs

A) A complex ion C) An electrophi
’ phile
B) A free radical D) A nucleophile
Q.15 _I—Chlm"oproane and 2-chloropropane are isomers of each other. The type of
isomerism
A)C is:t!'ans i§0merism C) Chain isomerism
B) Positional isomerism D) Functional group isomerism
Q.16 The cis-isomerism is shown by
CHN o P B
A) H7 C\CH.-. ) CH,/F=C\CH,
CH | -
-]\C=C/CH‘ H\C=C/H
. B D) 1" i
Q.17 Wh'f.!.' 1 one of the folg_ﬂwing pair !?l' wmpmg}d is cis and trans isomersm of each other?
| :\l'—{'/ | \t--:u‘ . .'
= "/ . \H CII/ \H
i
CH,
( II.\ /rn ll\ /"
==t ol
) ¥ \ . A%
" " (&1} "
i Cl « il
\lr_( / \i'ﬂl'/
o #N LN
lk\ /Cl Ik\r ] /lll‘
C==C =
"
D) 4 >1|. o ”L/‘”'

1 ¢, ) )
Q18 Which (l: the following pairs can be a cis-trans isomer to each other?
A) gl:icoln:gl(:h znd CH2 =CH: C) CHyCH=CH-CH; and HysC-CH=CH-CH;
B) CHCI = CH; and CH2 = CHCI D) CH3-CHs and CH2 = CHz
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Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

pr—————— e —

The type of structural isomerism which arises due to the difference lr_: the
nature of carbon chaln or carbon skeleton Iy

A) Chain isomerism C) Cis-Trans i_"djmcl:rl“im
B) Position isomerism . D) Optical isomerism
Name the compound, which shows geometric isomerism:

A) I-bromo-2-chloropropene C) 2,3-dimethylpropen
B) 2-pentene D)Both A & B
Butane molecule can have maximum no of isomers

A)2 C)s

B)4 D)3

Which of the following molecule shows cis — trans isomers?

A) C,HCl, C) C,H,CI,

B) C,H, D) C,H,Br,

Maleic acid and Fumaric acid, both have chemical formula CH,0,. The structure
of these acids is shown below:
H H H COOH
St i T
/ =C\ . —(,\
HOOC COOH  HoOC H
s ' Maleic acid Fumaric acid
Maleic acid and Fumaric acid are:
A) Position isomers C) Metamers
B) Cis-trans isomers - . ; D) Structural isomers
Diethyl ether and n-butanol are
A) Position isomerism C) Functional isomerism
C) Chain isomerism , . D) Tautomerism
Which of the following structure is showing trans-Isomerism?
CH, I CH,
/ LU
/C — C\ ' /C = C\
A) CH! H C)H H
& - CH, CH,
N . \ Y |
== c\ /C — C\
B)n - CH, D) w H

The names of functional groups in the following compound X are;

Clomc,

NCCH

A) Primary alcohol, nitrile and benzene ring
B) Secondary alcohol, nitrile and aryl ring

C) Secondary alcohol, nitrile and phenol ring
D) Secondary alcohol, amine and benzene ring
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27 Which one of the l‘ollowing is a keto
Q# A) CH;—O—CHy—CH; = —"
B) CHr—CO—CHy—CH, D) ChyCHCHO
Q28 The structural formula of 2,34 trim ethylpentan eJ " 2
CH, CH
A) H.C-CH-CH-cH |
- il C}&p—cnz-ﬁ——?n—cn}
CH :
3 CH: CH]_ CH]
CH
3 _ ?HJCH,
,C-C- ~CH - :
B) H, | CH, ?H CH, D)CHrdnh—CH~?—CH,
CH, CH, CH,
Q.29 The IUPAC name of the given compound is
CH,
I
CH;-CH~-CH, -CI - ! ;
A) I-Chloro-2-methylpropane C) Isobutyl chloride
B) 1-Chloro-2-methylbutane D) 2-Methyl-3-chloropropane
Q30 Skeletal formula of an organic compound is given below:
7
Itis a hydrocarbon, IUPAC name of the compound is:
A) 3,3 dimethyl 3-hexene . . ~ C) 3-hexene
B) 3,4 dimethyl 3-hexene D) 2,3 dimethyl 1-hexene
Q31 Which one of the followings is the best name according to IUPAC system for the
formula given below?
. Cl

CH,—CH—CH—CH,
CH,
|
H,
CH,
A) 4-methyl-6-chloro heptane C) 2-chloro-3-methy! hexane

B) 2-chloro-4n propy! hexane .
Q32 Which one is a functional group of carboxylic acid

D) 2-chloro-4-n propy! pentane

I
Il | 0)
A —c-oi -C-
O
B) _g -0 —.C | D) None of these
h-_-—___
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Q.33 - Sclect one which is alcohol
; A) CH3-O-CH; . *  'C)CH;-CH-OH
B) CH;COOH D) CH3-CHa-Br
Q34 TUPAC name of Divinyl acetylene is :
A) 1,5- hexadiene-3-ene C) 1,5- hexadiene-3-yne
B) 3-Hexane-1,5-diyne D) 3-Hexyne-1,5-diene
Q35 Havea critical look at the given structure
FH, CH,
H‘C‘—-HC—CH,—H(IZ—-(EH-CH‘
CH,
The TUPAC name of this compound is
A)2-Methyl-4-isopropylpentane C) 2,4,5-Trimethylhexane
B) 2.3.5-Trimethylhexane D) 2-Isobuty | -3-methylbutane
1 1 21 31 41 |
2 12 22 32 42 [
3 13 23 VM 33 (/W 43
4 14 24 [ [ 34 BIM a4
5 15 25 [Xc| 35 B | 45
6 16 [c | 26 36 B | 46 )
7 17 B 27 37 b 47 B
8 18 el 28 Wc] 38 W | 48 K
9 19 B | 29 Ml 39 Bival 49 -
10 20 d 30 40 50
-
L1} 6
2 7
ES 8
4 9
5 10 B¢
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~  EXPLANATORY NOTES)

e ——

Q.1 [Isobutane, isopentane and isobutylene are open chain acyclic compounds

0.3 CaHa2n+2 is valid only in case of saturated Open chain hydrocarbons

0.4 The formula of neopentane is following

CHJ - C - CHJ
I
: CH,
This is open chain saturated hydrocarbon
CH,
CH\

Q.7 In methyl cyclopropane CH,—— CH, there are one primary carbon, one tertiary carbon
and two secondary carbon atoms are present _

Q8 Naphthalene, anthracene and pyrene are fused ring aromatic compounds while bipheny!
methane is isolated ring aromatic compound. The given formula is of anthracene

Q9 The compounds which contain at least one atom other than carbon in the ring are
heterocyclic  compounds.  The  following -are heterocyclic compound

Q [6] o [A ‘s:]
Pyndine "Furan  Pyrrole Thiophene

Q.10 Aliphatic or open chain compounds are further classified as straight chain and branched
compounds "

Q.11 In heterocyclic compounds only that heteroatom is possible which as valancy of two or
more. Therefore chlorine cannot be a heteroatom because it forms only one bond in order
to complete its octet.

Q.12 A) Alicyclic, B) Branched hydrocarbon, C) Straight chain hydrocarbon and D) Aromatic
compound i

Q.14 Break down of higher hydrocarbons (alkanes) into lower hydrocarbons (alkenes and
alkanes) by heating in the absence of air is called cracking.

Q.15 Break down of higher hydrocarbons (alkanes) into lower hydrocarbons (alkenes and
alkanes) by heating in the absence of air observed in the given reaction which is
indicating the process of cracking. ;

Q.16 Cracking is also known as pyrolysis means breaking up of bonds. Therefore, in cracking
bond fission is necessary for the break down of higher hydrocarbons into lower
hydrocarbons. )

Q.17 Cracking takes place by heating high hydrocarbon in the absence of air. Therefore,
without oxygen formation of carbon dioxide and water is not possible.

Q.18 CisH4 NE%;?;O‘ > CsHis + CsHis

0 Hexadecane n-Octane Octene

‘19 When C — C bond of alkane is broken is changes to alkane and alkene.
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pasoline while npproximately 5go,

Q20 The fractional distillation of petroleum gives us 20%
ot gasoline is prepared by cracking of petroleum,
Q.22 Break down of higher hydrocarbons in vapour phas
hydrocarbons by heating for short duration to about 900
called steam cracking,
Q.23
(i) Used to produce gasoline.
(i) Increases production of petrol.
(iii)Used to produce, propene, butane and benzene.
(iv)Used to form drugs, fertilizer, plastic, synthetic fibers and detergents.
(v) About 50% of petrol is synthesized. - |
Used to produce certain solvents, phenol, ethanol and acetone. ]
Q.25 Carbon of methyl carbocation is sp? = hybridized because this carbon is attached to threg
groups.

es mixed with steam into lowey
o and then cooled rapidly

In CH, free radical, carbon is sp? hybridized.

H H
N 7. o
(f@-—)sp hybridized
H
Q.28 !
X mm BT
Chain or skeletal | Difference in nature of .S n-penianc,
X . : : ame iso-pentane and
isomerism carbon chains . -
: - -neo-pentane ,
} Difference in position of ' |
Position isomerism | same functional group | -~ Same |-butene and 2- butene
on the carbon chain
Functional grou Same moleoular
. . group formula, but different Different propanal and propanone
wameraw functional groups
Unequal distribution of :
" : carbon atoms (R) on £ dlethyll ether and methyl n-
MiEacTsm either side of functional 2 propyl ether
group : s

Q.29 The compounds having structural formula but differ with respect to the position in space
is known as cis-trans isomerism or geometric isomerism
Q.30 Ethers show phenomenon of metamerism

.31
Q H\ . C/Bl‘
A

CH, Br » . _

I'st carbon contains two similar bromine atoms so it does not shows geometrical

isomerism.

—

154

KETS - PRACTICE BOOK



e o ————

'
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g :
Q33 Structural isomer of C3;H4Cl; are
H,C= F-CIH, HC =CH —(fH,
Cl Ci Cl Cl
Cl
H,C=CH HCH/
o el
Geometrical isomer of C3H,C) are
H CH, H Cl
N
C =c< S T 4
/
Cl . Cl Cl \CH1
) Cis Trans
Q35 Three esters are possible for C4H30,
0
CH,-CH,-C-0-CH,
0 ' r
I
H-C-0-CH,-CH,-CH,
‘i? . :
H—C—O—(!:H—CH_,‘
CH, -

Q36 The compounds which differ with respect to position of H-atom within the same
molecule. These isomers are usually rapidly interconvertable with each other.
Q.43 Alcohol has —OH group as functional group
Q.45 Inaldehyde group, carbonyl carbon is linked with one H and one R group
0]
I _ '
R—-C~H -
Q.46 Select that chain which has greater number of branches on it
50 Numbering of chain will start from halogen side )
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Topic 7% [PRACTICE EXERCISE

I' L ] =
AR TR BRECOMBUSTIO

Q.1  The combustion of one mole of C2He will produce how many moles of H20

—
A
. .~

A) 1 C)2
B)3 D)5
Q2 CH,+ — 5 CO, +2H,0::
A) H; C)CO
B) O, D)C '
Q.3 Complete combustion of an alkane produces Hz20 and:
A) C only ' C) CO only
B) CO;only D) All of these
Q4  The compllcte combustion of two moles of ____ requires seven moles of oxygen gas,
A) Methane C) Ethane '
B) Cyclopropane ~ D) n-Propane

S THE MECHANISMIOF FREE RADICALISUBSTIEUTION REACFIONIES
Q.5  The extent of halogenation of alkanes depends upon the factors:

A) Intensity of UV light - C) Concentration of X used

B) Temperature - D) Both A) and B)
Q.6  Propagation of free radical mechanism takes place by the

A) Reaction of free radical with free radical
B) Formation of two free radicals

- C) Consumption as well as production of another free radical
D) Reaction between two molecules

Q.7 The termination step in chlorination of methane in presence of diffused sun light is

A) Cl,——2ClI C) CH, +Ci—CH, +Hc]

B) CI,CH +Ci—HCCl, D) H,C+Cl,—H,CCl+ (i

Q.8 Select the correct option when methane and chlorine gas are made to react with
' each other in equal proportion volume in presence of sun light:

A) CH,Cl+HCI C) CHCL, +CI,
B) CH,Cl, +2CH,CI D) CCl, + (1,

Q.9 If excess of methane is treated with cf

lorine 2as then ¢ : ible
hydrocarbons derivative would be: ' he '“al'.'-"' possi

A) Dichloromethane : C) Chloromethane
B) Tetrachloromethane D) Trichloromethane
KETS - PRACTICE BOOK 156
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The most probable product
Qs to react with CHa: 5 ctsare____ when Ch is supplied in very high excess
A) CH:CI+HCI ; .
C
B) CH2Cl2+2HCI g cgﬁfi.i*éf'
Halogenation of alkane is believed to proceed through
A) P_'I'Tc fﬂ‘:_clfﬂ substitution mechanism ~ C) Nucleophilic addition mechanism
B) L cclmp‘ ilic substitution mechanism D) Nucleophilic substitution mechanism

) R S A -

2 Theecase of dehydration of alcohols to produce alkenes is of the order:

| Q1
‘ A) Tertiary > Secondary > Primary C) Primary > Secondary > Tertiary
" B) Secondary < Primary < Tertiary D) Tertiary < Secondary < Primary
Q.13 Dechydration of alcohols with conc. H2S04 at 180°C gives:-
A) Ethers C) Esters
B) Alkenes D) Alkyl halides
Q.14 Elimination of a halogen atom together with a hydrogen atom from an alkyl halide
produces:
A) Alkanes C) Alkenes
B) Alkynes D) Alcohols

Q.15 Dehydrohalogenation of RX occurs in the presence of

A) An alcoholic base C) An alcoholic acid
B) An alcoholic salt D) An alcoholic Grignard reagent

Q.16 Ethanol with conc. H2SO4 at 140°C forms diethyl ether because:

A) It involves low temperature
B) It gets dehydrated

C) It gets dehydrogenated

D) Both A) and B)

|
‘ (.17 Which of the following is not used for the dehydration of alcohols?
|
|
|

A) PsO1o C) HNO;
B) H2SO4 D) H3PO4 e o
WS PREACTIONS O FALKENESERSEE T
Q.18 What type of reaction that occurs between ethene and hydrogen?
A) Addition . C) Neutralization
| B) Dehydration D) Oxidation
| Q.19 Which of the following will decolorize bromine water?
| A) I-Pentene ~ C) Pentane
| Sy - D)Both"A” and “B”

B) 2-Methyl-1-butene kit Ik
Q20 Which of the following 'C‘;‘ﬂ;'zﬁgglﬁgn BB A
" A) Bromi t
) Bromine water t€s D) Both “A” and “C”

test can be used fo

| .
‘ B) Ozonolysis

| S :
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Q.21 Hydroxylation of alkenes produce
A) Diols
B) Geminal diols
Q.22 The preparation of vegetable ghee involves .
A) Halogenation C),l :z:rr;gcnaﬂrm
B) Hydroxylation D) Dehydrogen o
( nsaturation of organic com undsﬁﬂf?ﬁdﬂfbytml;hzm-?&]‘
. I:ll:t:t::l{:;;:e Ki:‘lun(h solu tlor'lhe cnln‘:;' of KMnO« is discharged with the formatsios

A) Ethylene glycol C) Viciqal gl}rm'
B) Glyoxal D) Oxalic acid
Q.24 In which addition reaction Markownikov's rule is not obeyed: B
A) CH3CH = CH; + HCIl — C) CH;CHCH =CHz + :j{ —
B) CHiaCH = CH; + HBr — DyCH;CH = CHCH; + HBr —

Q25 In addition of HCI to CHyCH = CH3, which one will be added first:

C) Vicinal diols
D} Mﬂmm:‘

A)Cr’ oy’
B)H* D)H’
Q.26 The heat of hydrogenation of 1,3-hexadiene is
A) =239 kJ mol! C)—208 kJ mol”
B) - 120 kJ/mole D)-231 Kl/mole
Q.27 Baeyer's reagent is used in the laboratory for
A) Reduction C) Oxidation
B) Detection of double bond D) Detecticn of glucose
PO L AR e 2 ... __-
B SRR R aE - . O ]
Q.28 CCC and CCH bond angles in benzene are and respectively
A) 109.5°, 109.5° C) 120°, 120°
B) 120°, 109.5° D) 109.52, 120°

Q.29 Which one of the following statement is not correct about benzene?
A) On hydrogenation, 208 kJ/mole is liberated '
B) C-H bond length in benzene is 1.09 A°

C) Molecular mass of benzene is 78.108
D) Resonance energy of benzene is 150.5 kcal/mole
Q.30 Total number of hybrid orbitals of all the carbon atoms in benzene are:

A)3 C)6
B) 12 D) 18
Q.31 The heat of hydrogenation of benzene is
A)-119.5k)/mole C)-358.5k)/mole
B) -293kJ/mole D) -208kJ)/mole
Q.32 The C-C bond length in benzene molecule is
A) 1.54 A° C)1.34 A®
B) 1.397 A® D) 1.09 A®
Q.33 How many = electrons are there in benzene to form delocalized electronic cloud?
A)3 C)4
B)8 0 D)6

KETS - PRACTICE BOOK 158



| o

UHS Topic-zc__ '

Hydrocarbons
'am*nnles'u TTRVHT i
FLEGLRS JESUBSTUEUTION m:x\(:rltms,mn'rm:m:cmnm 1

What is required other than anhydrous A(Cly, when toluene is prepared by Friedal

ol

Q.34
craft reaction?
A) CeHe C) CeHlg + CHICL
B) CsHsCaHls D) Col1sCC and CHIC
Q35 Benzene undergoes readily
A) Substitution reaction C) Addition reaction
B) Oxidation reaction 1) Elimination reaction
Q.36 Which of the following is produced by the action of CHCl on benzene in presence of
AICL followed by oxidation in the presence of acidified KMnOy4 give
A) Toluene C) o-Xylene
B) m-Xylene | D) Benzoic acid
Q.37 Benzene reacts with benzoyl chloride in the presence of AICIs to give
A) Benzaldchyde C) Benzyl chloride
B) Acetophenone D) Benzophenone

Q.38 Benzene on treatment with n-propyl chloride in the presence of AICL gives
A) Xylene () Iso propyl benzene

B) n-Propyl benzene D) Toluene
3 1Y DROGENATION OEBENZE

Q39
Ni :
© + —wc— 0O
' C) 3H2
D) 4H:

d X on reduction by consuming 3-molecules of hydrogen gas to
¢ saturated hydrocarbon, X is:
C) Benzene
D) Cyclohexane as catalyst
lohexane is
C) Isothermic process
D) Both A and B
ne to cyclohexane is an example of:
A) Addition reaction C) Substitution reaction
~ B)Elimination reaction D) Polymerization B
IR 1 (A IN OXIDATIONOF ALKYL BENZE iy i
ene are readily oxidized to benzoic acid, X is
C) Cold dilute alkaline KMnOj or K2Cr2Or
D) Acidified KMnOy or K:Cr 09

A) Ha
B) 2H2

Q.40 Amrorganic compoun
product Y. Y is a cycli

A) Vinyl acetylene
B) Divinyl acetylene
Q.41 The conversion of benzene into cyc¢
A) Exothermic process
B) Endothermic process
Q.42 The conversion of benze

A) Aqueous KNnOaor K2Cr2O7
B) Alcoholic KMnO4 or K2Cr2071
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H10 and €Oy gp
Q.44 Benzoic acid is the only oxidation product along with formation : : and COy, or an
organic compound A, when A is treated with acidified potassium dichromate, 4 j,

A) Ethyl benzene C) Benzoyl halide
B) Aniline D) Benzophenone
Q.45 Benzoic acid is the main product when is oxidized by acidified K:Cr,(),
A) CeHsCHy C) CoHsCH2CH2CHy
B) CsH«CH:CH» D) All of these
Q.46  The oxidation of toluene by acidifiecd KMnO4 produces
A) Phenol C) Benzaldehyde
B) Benzvl aleohol 1)) Benzoic acid

S ENZENE RING BV 23 DIRECTINGAND 3, 8 DIRECTING GROUPS]
Q.47 Most reactive compound among the following:

A) Benzene C) Benzoic acid
B) Nitrobenzene D) Ethyl benzene
Q.48 Which one of the following is least reactive
A) Benzene C) Toluene
B) Chlorobenzene D) Nitrobenzene
Q.49 Which group deactivates the benzene ring? '
A) -NH: C)-CHO
B)-OR ~ D)-OH
QS0 X—o Y180l 47 7 in this reaction is possibly
A) Benzene C) Chlorobenzene
B) 3-Chloronitrobenzene D) 2-Chloronitrobenzene

[ PAST PAPERS QUESTION ]
Q.1  Which one of the following reactions shows combustion of a saturated

hydrocarbon?
A) C,H, +30, - 2C0, +2H,0 "C)CH, + %oz e CH,OH
B) CH, +20, - CO, +2H,0 D) c,;;t.r],4%02___,,26,01 L HO
Q.2 Catalytic Oxidation of alkanes result in formation of :
A) Carboxylic acid C) Ketone
B) Aldehyde D) Alcohol
Q3 Which of the options show all possible products of combustion of Butene?
A) CO+CO+H0 C) COy+H,0
B) C+CO+CO; D) C+CO+CO,+H,0
Q.4  Reaction mechanism of alkanes with halogens is known as
A) Addition C) Elimination
B) Free radical substitution D) Propagation
Q.5 Ordre of reactivity of halogen toward alkance is
A) F2>1:>Br>Clha C) F>Cl>Bry>1,
B) F2>Br>Cla>1z D) F2>Cl>1,>Br, S
160
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06 which compound is obtained by the elimination of bromopropane"
A) Butene C)p
Ethene TOp
B) : D) Propane -
07 Hydrogenation of unsaturated oils is done by using
Mﬁ'“a':;fi:“”de;: e C) Finally divided iron
B) anadi pentaoxidae D) Copper
Q8 Ethene on polymerization, give the product polyethene, this reaction may be called as
A) Addclltmn , C) Substitution
B) Con ensa!lmn D) Pyrolysis
Q9 In th:l reacc:_tll;m of ethene with bromine the intermediate formed is
-3 2 Pl
C\+ / (EH, CH,
A) Br C) Br
CH; C!—I,
B) Br D) CH, — CHBr
Q.10 What is the product fnrmed when propene reacts with HBr?
(IZ'H (|3H— CH,
A) CH,—CH—CH,Br C)Br Br
CH,—C[—I— CH,
Q.11 Addition of unsymmetrical reagent to an unsymmetrical alkene is governed by
A) Cannizzaro’s Reaction v C) Aldol condensation
B) Krichoff Rule D) Markownikov’s Rule
Q.12 Order of reactivity of alkenes with hydrogen halide is
A) HBr> HI > HCI C) HF > HI > HCI
B) HI > HBr> HF ' D) HI > HBr> HCI
Q.13 Bromination of alkene is shown in the following reaction. This reaction is used for
H, / | H H
/ (\3 +Br,—H - C C H
H Br Br
A) identification of primary and secondary alcohols
B) Detection of double bond
C) Detection of aldehydes
D) Detection of ketones
Q.14 Treatment of ethene with cold sulphuric acid followed by reaction with boiling
water yields:
A) Ethyne C) Ethane
B) Ethanal D) Ethanol
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Q.15 Alkenes undergo: s -
A) Nuclcnphilirf substitution C) Nucleophilic addition
B) Electrophilic Addition D) Electrophilic substitution
Q.16 Acetone can be obtained by ozonolysis
A) 2-Batyne C) 2-Butene
B) iso-butene D) I-butenc ) _
Q.17 When hydrogen atom is removed from benzene, group left is called:
A) Alkyl group C) Phenyl group
B) Benzyl group D) Methyl group
Q.18 The ratio of cand x bond is benzene is
A) 4:1 C) 1:4
B)1:3 D) 3:1 . :
Q.19 The introduction of NO; group in the benzene ring is called nitration. The nitratjg,
of benzene takes place when it is heated with a 1:1 mixture of -—at 50-55°C
A) Conc. HNO; and Cone. HySO, C) Conc. HNO; and Conc. HCI
B) Conc. HNOj and Conc. Acetic acid D) Conc. HNO3 and Conc. H3PO4
Q.20 The substitution of -H group by -NO: group in benzene is called
A) Nitration C) Ammonolysis
B) Sulphonation D) Reduction of benzene
Q.21 Which one of the following is a powerful electrophile used to attack on the electrons
of benzene ring? .
A) FeClx c)cr
B) FeClI; D) Cl,
Q.22 The reaction of benzene with bromine in the presence of FeBrs follows the
mechanism of reaction
A) Electrophilic addition ' C) Electrophilic substitution
B) Nucleophilic substitution ' D) Nucleophilic addition
Q.23 For halogenation of benzene, which reagent is used
A) H2SOs - C)HNO;
B) AICI; D) HCI
Q.24 Chlorination and Bromination mostly uses
A) Radiowaves C) Infrared radiation
B) Visible light D) U.V light
Q.25 Which one of the following acts as a electrophile in the electrophilic substitution of
benzene with bromine
A) Br’ C) FeCly
B) Fe™’ D) Fe*2
Q.26 Benzene in presence of AICI gives acetophenone when reacts with
A) Acetyl chloride C) Acetic acid
B) Ethyl benzene D) Ethanoic acid
0
Q.27 The introduction of R-C group in benzene is called
A) Acylation C) Alkylation
B) Carbony! reduction D) Formylation
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28 TINIB introduction of an alkyl group in benzene takes place in the presence of AICDh
and:
apRe=C=Oh | | C) R—C—Cl
p) R—CI D) R—C—0—
029 Intermediate product formed when propanoyl chloride reacts with benzene is
W | ;
CHen,
A X ; Q) O
7z ; C=CH, l?
. C=CIL
B) \‘ ' D)
Q.30 When benzene reacts with Acetyl chloride (CH3COCI) in the presence of
AICh acritophenone is formed. The electrophile in this reaction will be
A) CHsC 0 . C) C'Hs
B) AICI; D) CH3;COCI
Q.31 In Friedal Craft’s Chlorination of Benzene, Iron III chloride acts as 2 catalyst,
which is the initial reaction in the generation of an electrophile?
A) Cl,+ FeCl, — Cl" + FeCl; C) Cl,+ FeCl,— CI" + FeCl;
B) Cl, + FeCl, —> 2CI" + FeCl; D) Cl, + FeCly— CI* + FeCl;
Q32 Which of the following species are 3,5(meta) directing groups when second group is
introduced into the benzene ring
I=-NH: M=-—CHO I=-COOHIV=-CHs
A) I, and TV, C)land IV
B) Il and 11 | D)1, Il and IV
Q.33 Which derivative of benzene shows maximum reactivity in electrophilic substitution
reactions?
A) Benzaldehyde C) Methyl benzene
B) Benzoic acid D) Nitrobenzene
Q.34 Which of the following compound react slower than benzene in electrophilic
substitution reaction
A) Nitrobenzene C) Phenol
B) Aniline D) Toulene
Q.35 Which catalyst is used in oxidation of benzene ring?
A) FeBr; C) V20s
B) Fe+Al03 D) Raney Ni
.-"'-'-——_
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Hydrocarbons
———————— 4

~  EXPLANATORY NOTES)

ol

Q.2
Q3

Q4
QS5

Q.6

2C,H, +50, —>2C0, +6H,0
C,Het 2.50,——CO0, +3H,0
CH, +0,—=—C0, +2H,0

In case of incomplete combustion C, CO and H20 may be formed while for complete

combustion only CO; and H20 are formed,
3CH, +60,—3CO, +6H,0

2C,H, +70,—>4CQ, +6H,0

CH, + X, —>CH X +HX
CH, +2X, —>CH,X, +2HX
CH, +3X; —>CHX, +3HX

CH, +4X,—>CX, +4HX

A) and B) control rate of reaction.
Propagation step involves

i) Attack of free radical on molecule
ii) Homolytic fission in molecule

iii) Bond formation

iv) Formation of new molecule
v) Formation of new free radical

R°+Cl,——>R-CI+CI°

Cl°+R-H——>HCI+R"

Q.7

Q.9

Termination step in free radical substitution mechanism involves
i) Attack of free radical on other free radical

ii) Bond formation
iii) Formation of a molecule

ClP+Cle—Cl,
RE4 X R -X

R°+R°——R-R

CH,+Cl,—>CH,CI+HCl

2CH, + Cl, ——»CH,Cl+ HCI+CH,

3CH, +Cl, —>CH,Cl + HCl+2CH,

4CH, +Cl, —> CH,Cl+HCI+3CH,
A) CHa and Cl are in 1:2 by volume or moles

'B) CHy and Cl; are in 1:3 by volume or moles

C) CHq and Cl; are in 1:4 by volume or moles

———
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UHS Topic.-2¢ Hydrocarhop,
oy
Q.11 The initiation propagation and termination of halogenation of alkane involves free

Q.12

Q.13

Q.14

Q.15

Q.16
Q.17

Q.18

Q.19

Q.20

radicals.

Initiation step Cl, —2CI°
Propagation step CI°+CH, ——HCl+CH,
Terminationstep  CHJ, + CI°——»CH ]

The dehydration of alcohols is an climination reaction which inVOIVCS_ C-0 Cleavag,
Ease of dehydration « Ease of C - O cleavage & number of [3 - carbon in alcohol,

3 B - Cin tertiary alcohol, 2 f-C in secondary alcohol and | ~C in primary alcohq|
Ease of dehydration « Ease of C - O cleavage « Size of R in alcohol
Concentration H;SO4 180°C causes [} -elimination reaction

C.H,OH —=TS0 3 H,C = CH, + H,0

. But concentration H;SO4 causes condensation elimination reaction at 140°C.

2CH,OH —=200 5 C,H, - 0 - C, H,
This is B -elimination reaction which‘involves removal of X from a~C and removal of
B-H from B-C.

H X

[ | '
~C-C-+KOH—=22,_C=C-+KX+H,0

| | |

Dehalogenation is removal of X from o—C and B-H from p—C.
In alcoholic medium OH becomes a base strong base hence it attacks on B-H instead of

replacing X from RX. Therefore, alkene is produce from RX by B-elimination reaction.
H X
2 B N e
OH™ + ~C-C-+KOH—,_C=C-4+KX +H,0
I I |

At low temperature (140°C) ethanol is dehydrated by condensation elimination reaction
but at high temperature (180°C) ethanol gets dehydrated by B-elimination reaction.
Dehydration of alcohols need dehydrating agents like concentrated H2SOy, P20; or P40y,
H3POs and Al O;.

HNO:; is not a dehydration agent at all, _

Ethene is an unsaturated hydrocarbon. So, it becomes saturated reduced by the addition
of hydrogen gas,

C,H,+H,——>C,H,

Bromine water (Braag) is reddish brown in colour. It is used to detect unsaturation in
hydrocarbon when any unsaturated hydrocarbon (1-Pentene / 2-Methyl-1-pentene) come
across it. Bromine water is decolourized.

Alkane is saturated hydrocarbon while alkene is an unsaturated one. The presence of
unsaturation is detected by -bromine water test and hydroxylation (using Baeyer's
reagent). Ozonolysis is used to locate position of double bond.
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ﬁydrocarbo ns.
—

1
Q- OH oH
, |
ﬂC:ﬂ‘"*?"‘M“Oa "“zo—‘ﬂ—’—? - C=42MnO, +2KOH
I | .
Q2 Vegetable ghee is prepared from vegetable oil which is tri-ester of unsaturated fatty acids
% with glyeerol. ‘

The unsaturation can be vanished by hydrogenation in presence of Ni at high
1,_-mpcralu‘rc. . R

Q.24 Markownikove's rule is obeyed by unsymmetrical alkenes. Symmetrical alkanes like
CHsCH = CHCH3 having no binding to obey the rule because both doubly bonded carbon
atoms have same number of hydrogen atom.

. Q15 In case of alkenes, the addition is started by the attack of clectrophile.
\C /ﬁ\ CH
P 5+ &- 'K 4 '
Zc/ + HeX —— S cc—H+X
)
x/x,>€__c__H y X_> s
K \-l \l .

Q.26 The heat of hydrogenation in case of a hydrocarbon having only one double bond is
119.5kJ/mole. It will become twice i.e. 239k)/mole. If the hydrocarbon is having 2
isolated double bonds like 1-3-hexadiene.

Note: If double bonds are at alternate position then the value of heat of hydrogenation
will be slightly less than twice.

Q.28

I 1.09A
N

) —1397A
H/ T \ll

H

Q.30 Benzene consists of six sp’-hybridized carbon atoms cach sp’-carbon atoms has 3sp’
hybrid orbital therefore the total number of hybrid orbitals in benzene would be 18.

Q.33 In benzene all six carbon atoms are sp®-hybridized, so each carbon atom is having one
half filled un-hybrid orbital that involved in partially overlapped with adjacent un-hybrid
orbitals of p to form n—electrons cloud of 6 electron clouds.

Q34 In Friedal Craft’s reaction AICl; is a catalyst. It acceleration the speed of reaction
between CqHg an R—X like CH3CL. -

+ CHCl —————" + HCI
Toluene
KETS = p
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Q.36 ;
CH,
I 1 o [ —S + Hl
[eluene
CN, ool
@ + 0] — @ ¢ 110
Nenroic acid

Q37 CH, +CH,COCI—2X% ¢, H, -CO-C,H, +HCI
Q38  CH, +CH,CH,CH, - CI—¥% , C,H, -C,H, + HCI

Q.40
Benzene dllg—'—"—b- O

Cyclohexane

Q.41 The conversion of benzene to cyclohexane is hydrogenation. This process of
hydrogenation is an exothermic by 208kJ/mol.
Q.43 Alkyl benzene are oxidized to benzoic acid by mascent oxygen which is produce by

reacting purple coloured KMnOj4 with H2SOq or orange red coloured K;Cr;07 during this
production colour is discharged.
COOH

CH, _

Q Benzoic acid
44
CH,CH, H -
@ +6l0] ——p 5 + 21,0 + CO,
Benzoic acid
Q.50

a FeCl,
U O, —— v HOI

Chlorobensene
1 ) {|

(),

HHRO, + 150,
——
2 - + 24D

o-Chilowniio bengeng

NO,
P-Chlsconiing benzene
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Q3

Q4

Q.7
0.8

Q.9

Q.10

Q.11

3C ALKYL HALIDES

PRACTICE EXERCISEJ_

e R MPORTANCE OF HALOGENOAEKANESE

Which ol’ thc following is alkyl halide

A) gg;gliz C) C3H4Cly

B) ' D) All of these

Which one is monohaloalkane
)CHgl-‘lz ' C) CH; — CHy — CH2 —Cl

B) CHCh i D) CCl4

Which one is used in containers and pipe work for reactive and corrosive chemicals
A) Silicone polymers C) Steel

B) Teflon D) None of these

Dichlorodifluoromethane (CCLF2) acts as aerosol propellant and refrigerant due to
its inertness which is explained by

A) C-F bond energy is large C) C - F bond has low polarity

B) Fluorine is highly electronegative D) Fluorine compounds are non-flammable
PTFE is used as non-stick coating for pans and other cookware due to

A) Its non-reactive and non-toxic nature €) Its non-flammability

B) Strong (C-F) bonds present in it D) All are the reasons
Freon-12 is commonly known as :
A) Refrigerant C) A solvent

B) Insecticides | D) A fire extinguisher
EAGTIONSIORALKYINHALIDESEESN REACTIONS! ANDIMECHANISMS
Elimination bimolecular reactions involve:
A) Ist order kinetics

i |

C) 2" order kinetics

B) Zero order kinetics D) None of these

Which one among the following is not a good leaving group?

A) HSO4~ C) CE

B) OH~ D) Br

Alkyl halides are considered to be very reactive campounds towards nucleophile
because

A) They have an electrophilic carbon
B) They have an electrophilic carbon and a good leaving group

C) They have an electrophilic carbon and a bad leaving group
D) They have a nucleophilic carbon and a good leaving group
Which of the following is correct about Sn2 reactions:

A) Breakage of C—X and formation C—Nu bonds are simultaneous
B) Inversion of the configuration of the alky! halide molecule

C) 2nd order kinetics

D) All of these

Which of the following is correct about Sn1 reactions:

A) Retention of the configuration of the alky! halide moleculc
B) Unimolecular reactions ,
C) Reaction rate is a function of the [alky! halide]

D) All of these

169

KETa
8 - PRACTICE BOOK



UHS Topic-3¢ Alkyl Halig,,

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

B-elimination reactions are due to:

A) Attack of the incoming nucleophile on alpha hydrogen
B) Attack of the incoming nucleophile on beta hydrogen
C) Attack of the incoming nucleophile on beta carbon

D) Attack of incoming nucleophiles on electrophilic carbon
Tertiary alkyl halides give

A) Sx1 and E1 reaction C) Sx2 and E2 reaction
B) Sx2 and E1 reaction D) None of the above
Order of Sx1 reaction

A) 1 )15

B)2 D)3

Which statement is incorrect about reactivity of alkyl halides with respect y,
nucleophile

A) Greater the bond energy of R-X, lesser the reactivity

B) Greater the bond polarity of R-X, lesser the reactivity

C) Greater the bond energy of R-X, smaller the stability

D) Greater E.N difference of R- X, greater the stability

-Which statement is incorrect about nucleophilic substitution reaction

A) Incoming nucleophile must be stronger than the leaving one
B) Leaving nucleophile must be stronger than incoming nucleophile
C) Tertiary alkyl halides generally give Sn| reactions

D) Sx2 is a single step mechanism .

In B -Elimination the resulting product is?

A) Alcohol ' C) Alkane

B) Alkyl halide D) Alkene

Which compound is most reactive through SN2 mechanism

A) CH;-Cl C) CH3-CH-CH—Cl

B) CH3;—CH»—-ClI D) All have same reactivity
Thioalcohol is prepared when alkyl halide is reacted with

A) OH , C) SH

B) NO, - D)I

Whether an alkyl halide follows SN1 or SN2 mechanism depends on

A) Steric hindrance C) Stability of carbocation

B) Inductive effect D) All of these

Neo-pentyl bromide refers to follow which mechanism during substitution reactions
A) SNI C) SN2 -

B) Both A and C ~ D) It does not show SN reactions

The rate of Ez2 reaction depends on

A) Concentration of substrate

B) Concentration of nucleophile

C) Concentration of both substrate and nuclcophile

D) Polarity of solvent
During SN2 mechanism of alkyl halides C - X bond undergoes
A) Homolytic cleavage

B) Heterolytic cleavage . .
C) Sometimes homolytic, sometimes heterolytic

D) C-X bond is not cleaved in SN2 reactions
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c-3C
UHS or b = —— Alkyl Halides
., [fan nucleop ile is the attacking re o — —— —
Q7 )R-F E reagent which one would be the most reactive one
B)R - Br g) R-Cl
r R -1
.z CH3—Clcan show which of th n ) )
0¥ “lon: e following reaction with easiness
h, £ C) SN,
’ D) Both A) and B)

016 which of the following is true about R — |
™" A) They are most reactive alky! halide for a i
_ ' : e given alky
1 B) They Sh;;’: ma:um:? boiling point for a siven alkz': Eﬁﬁg
| C) Cannot be prepared directly by reaction of g
) All e e n of alkanes with I»
4= Which of the following reactions is not shown bv
¢ A) Substitution reactions G Lo
B) Elimination reactions
C) Reduction
D) It shows all of above mentioned reactions
28 Most common reactions shown by alkyl halides are

A) Substil!.ﬂion C) Elimination
B) Reduction D) Polymerization
Q.29 2°alkyl halides show both SN and SN: reactions depending upon
| A) Nature of functional group C) Temperature
‘ B) Nature of solvent D) All of these
- Q30 Ammonia reacts with excess of alkyl halide to form
‘ A) 1°- amine C) 2°-amine

B) 3°-amine D) Mixture of 1°, 2°"and 3° amines
Q31 The main factor which decides the reactivity of (R - X) is

A) C°~X bond strength C) C - X bond polarity

B) Both C — X bond strength and polarity D) Boiling point of the given R— X
(32 Higher polarizable nucleophiles favour '

A) Substitution reactions

B) Elimination reactions
C) Favour both substitution and elimination reactions equally

D) Cannot be predicted
033 CH,-Cl—X—>A. “A" product is
A)CH; - OH C)CH;—O-CH}
B) CH4 D) No reaction will occur
over substitution reactions due to

Q34 High temperature favours elimination reactions
A) More reorganization of bonds in E-reactions
B) Weak polarizability of electrons rich specie

C) Attack on B-hydrogen instead of &- carbon
D)F i duct
035 \Jh};::n ::':z::fg:ﬂ:;urzef ?;r:;, _ X, R:2CHX, RyCX is most reactive towards SN2
reaction
B) RaCHX D) CHsX
oy 171
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UHS Topic-3C Alkyl Halig,,

e — = o
Q-36 Consider the following haloalkanes
I.CH: F . 2. CH3Br
3.CH; Cl 4.CHy |
The increasing order of reactivity in SN reactions is
A)d<3<2<| C)1<3<2<4
B)l <2<3<4 D)1<2<4<3
Q37 3°-Alkyl halides are practically inert to SN2 mechanism because of
A) Insolubility C) Instability
B) Inductive effect D) Steric hindrance
Q38 The organic chloro compound which shows complete stereo chemical inversiop
during Sx2 reaction is
“A) (CzHs): CHCI C) (CH3)CCl
"B) (CH3);CHCI D) CH; - ClI
Q.39 Second step of which of the following pair of reaction is same
A) E; +SNI C) E2 + SNI
B) SNI + SN2 . D) None of these
Q.40 Which of the following is the most stable carbocation
A) Secondary C) Primary _
B) Tertiary - D) All have same stability
Q.41 Which reagent isa good nucleophile? = B
A)NH; - C) HBr
B)Bn D) BH3
Q.42 CH;-CH,-0OH +Alc.NH,—>
A) CH3CH2-NHz C) CH;—CH2-H
- B) CH>-CH; D) CH3~CH2—CH3
Q.43 Which C-X bond has highest bond energy per mole
A) C-Br C)C-F
B) C-Cl . D)C-l - :
Q.44 Which alkyl halide out of the following may follow both Sx1 and Sx2 mechanism
A) CH3-X C) (CH:);C-X
B) (CH3):CH-X D) (CH3)3C-CH»-X
Q.45 Rate of Ei reaction depends upon -
A) Concentration of nucleophile
B) Concentration of substrate as well as alky| halide
C) Concentration of substrate only
D) None of these
Q.46 In B-elimination reaction, nucleophile attacks on
A) a.-hydrogen _ C) o -carbon
B) B-hydrogen D) B -carbon
Q.47 An alkyl halide may be converted to alcohol by
A) Addition C) Addition
B) Substitution D) Elimination
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UHS Topic-3C - . Alkyl Halides
0.48 Neutral nucleophile among the following is . G

,];) 8:3 C) :NH;

cr D) CaHs0"

Q49 100% inversion of configuration take place during

A) SnI | C)E

B) Sn2 D% E12 |
050 CH:CHa-Br+CN- —?

A) CH;CH>-Br C)CH, =

2=CH>
B) CH;CH-CN D) No reaction take place

_ ' PAST PAPERS QUESTIONS _

Q.1 CFC’s are organic con!pounds, which are derivatives of saturated hydrocarbons.
The)_' l.lave highlbond dissociation values therefore they are inert and non-toxic for
the living organisms. The word CFS’s stands for; :

A) Carboflourochlorines ' C) Chlorofluorcarbides

B) Chlorofluorocarbons D) Chlorofluoridecarbons
Q.2 Organic compound carbon tetra chloride is used as

A) Lubricant £y C) Solvent

B) Oxidant D) Plastic

Q3 Thesuspected liver carcinogenic which also has a negative reproduction and
developmental effects in human is
A) lodoform _ C) Bromoform
B) Chloroform _ D) Tropoform

Q.4 The IUPAC name of halothane is :
A) 1- Bromo-1-chloro-2,2,2- trifluoroethane
B) 1,1,1-Trifluoro-2 bromo-2-chloroethane
C) 2-Bromo-2-chloro-1,1,1 -trifluoroethane
D) 2-Chloro-2- bromo -1,1,1- trifluoroethane

Q.5 Which one of the followings is Halothane?

H Cl ; H H Br
H—C—C—Hl . H—%—%—-%—u
A) (!‘l }'{, ' C) < H H
F H
| é F [llr
F —‘f— | == n'—J:—c—u
B) F Rr _ D) Br 0
Q.6  The non-stick lining of pans is
A) Difluoroethene C) Chloroethene
B) Chlorofluoroethene D) Tetrafluoroethene
Q.7 Halothane is a halo derivative of
. A) Ethane C) Ethanol
B) Methane D) Methanol
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Q.8  Which one of the following is the structu rcc) (_.cl—lz—cl'lr)n

A) (-CF-CCla-)n . D) (~-CF2-CF2-)n i

B) (-CF2-CH2-)n , ood nucleophile and good |y,
Q.9  Which halide ion has the capacity to acl. as l;ﬂfh very & np

l-’.rolip in nucleophilic substitution reactions -C) Br'

B - Dyt butane with th

3 — chlorobutanc €a
Q.10 Which product is obtained by the hydrolysis of I — ¢l ucoys
~ sodium hydroxide?
| C) 1-butanal

B I-buiene D) Butanore
Q.11 During Sx2 reaction, configuration of alkyl halide molecule is

A) Remains same B) Depends upon carbon atom

C) Ge?s inverted D) Depends upon electroncgativity of halige
Q.12 The alkaline hydrolysis of bromocthane shown below gives alcohol as the product

CH, -CH, ~Br——CH,CH,OH

The reagent and the condition used in this reaction may be

A) H20 at room temperature ©) KQH is alcohol

B) Ethanol, heat D) Dilute NaOHgagq), warm
Q.13 In substitution reaction, secondary halogenoalkane give/show

A) Sx1 mechanism C) Both E; and Ez

B) Sx2 mechanism D) Both Sn1 and Sn2
Q.14 The order of reactivity of alkyl halides towards nucleophile is

A) RI>RBr> RF > RCl C) RI>RBr>RCI > RF

B) RF>RBr>RCI>RI _ D) RF > RCI > RBr>RI
Q.15 If halogenalkanes are mixed with an excess of ethanoic ammonia and heated under

pressure amine are formed. Which amine is formed in the following reaction?

CH,CH,Br+NH,——> Amine

A) CH;—CH;—NH—CH:>—CH;3 C) CH3—CH;—CH2>—NHa2

B) CH;—CH;—NH: D) HaN—CH;—CH;—NH:
Q.16 The average bond energy of C-Br is

A) 228 KJmol? C) 250K Jmol"!

B) 200K Jmol™! : D) 290K Jmol™
Q.17 During the Sx1 reaction, the fast reaction involves

A) Breakage of covalent bond C) Transition state

B) Formation of carbocation D) Attack of nucleophile
Q.18 Which is an intermediate compound in Sx1

A) Ethoxide ion C) Alkene

B) Alkyl halide D) Carbocation
Q.19 Among the alkyl halides, which always follows Sx2 mechanism

A) Primary alkyl halides C) Tertiary alkyl halide

B) Secondary alky! halides D)Both A & B

___——"'I?/A.
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UHS Topic-3C Alkyl Halides

Q.20

Q.21

Q.22

Q.23

Q.24

What is the order of increasing reactivity of alkyl halides?

A) Fluoroalkane > chloroalkane > bromoalkane > iodoalkane

B) Fluoroalkane < chloroalkane < bromoalkane < iodoalkane

C) Fluoroalkane < chloroalkane > bromoalkane > iodoalkane

D) Fluoroalkane < chloroalkane < bromoalkane < iodoalkane

Which type of alkyl halides gives SN2 mechanism?

A) Secondary alkyl halides C) Tertiary alkyl halides

B) Vinyl halides D) Primary alkyl halides

When purely alcoholic solution of sodium/potassium hydroxide and halogen alkane

are rcefluxed an alkene is formed :
CHj3-CH2-Br (in presence of alcoholic KOH )— CH2=CH:
What is the mechanism of the reaction

A) Elimination C) Dehydration
B) Debromination D) Nucleophilic substitution
Consider the reaction given below: ‘
|
CHCHCH,CHBr » CH,CH,CH,CH,OH
. I - CH,CH,CH=CH,
which statement is true?
A) Reagent for | is KOH in alcohol C) Reagent for Il is KOH in aqueous medium
B) Reaction Il is elimination D) Reaction | is debromination

Consider the reaction given below:
CH,-CH,Br— 22 H,C =CH, + HBr

afcihol
Mechanism followed by the reaction is

A)E2 ~ C)Swl
B) El D) S\2
Q.25 In elimination reaction, alcoholic KOH is used. OH- in this case will act as
A) Electrophile : C) Leaving group
B) Base D) Acid
Q.26 In elimination reaction, alcoholic KOH is used. OII- in this case will act as
A) Electrophile C) Leaving group
B) Base D) Acid
Q.27 In elimination reaction, is used
A) Acidic K2Cr2 04 C) Acidic NaOHl
B) CuClz D) Alcoholic KOH
Q.28 In the reaction sequence
H,C~CH, ~CH, - Br + AlcKOH »CL3eD
Product D will be
A) Mixture of methanol and ethanol C) 1-Propanol
B) 2-propanol D) Propanoic acid
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— - ‘Kdtl

Q29 In the reaction sequence given here
HC-CH,+Br,—=5A—4*" _,B The end product is an u“s“““ﬂled

hydrocarbon. Identify the nature of reaction in the two steps.

A) Step 1 is a nucleophilic substitution and step Il is elimination

B) Step I is addition and step 11 is nucleophilic substitution

C) Step 1 is free radical substitution and step II nucleophilic substitution
D) Step 1 is free radical substitution and step Il is elimination

]
‘ F

PAST PAPER QUESTIONS

Dy ¢ 16 FOW 21 B 26 LD
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UHS Topic-3C ' Alkyl Halides

EXPLANATORY NOTES)

Q.1 Alkyl hahdes are monohalo alkanes only CzH2z1X .

Q.2 Monohalo alkanes have only one halogen attached to hydrocarbon chain and follow
general formula CaHane1 X.

Q.3 - Teflon due to high proportion of fluorine does not react to most corrosive substances
(Fluoro compounds are inert due to restriction of fluorine to octet and high C — F bond
energy). '

Q.4 High C —F bond energy does not allow CFCs to react in air.

Q.5 PTFE (Teflon) is an inert, non-toxic mmpound which does not catch fire due to strong C
— F bonds.

Q.6 Freon—I12 (CClzF2) is a chlorofluoro carbon used as refrigerant and aerosol propel!ent

Q.7 A bimolecular reaction involves 2 molecules in rate determing step.

i v
OH +H- C CH, -Cl——>CH, =CH, +Cl+H,0
R=K [CszCl] [OHT]
Order=1+1=2

Q.8 OH is very sErong nucleophile and due to its high charge to size ratio it is strongly
attached to carbon and hence a poor leaving group.

Q.9 Electrophilic a.-carbon of alkyl group makes it a good substrate for nucleophile attach

" which is aided by good leaving groups.

Q.i0

Nu~™+-C" —x_——)[ (]? X] —N, C—-l-X'
Iﬂo%mmon

R =k [Nu’] [R-X]

Order=1+1=2

Q.11 SNI1—Unimolecular nucleophilic substitution
—C' x" ——E“——*" == aC"-3X
N".,"‘:C{\N'u --—F;r}Nu—(:;‘—+—(:Z-—Nu

S0%lnversion  S0%Retention
[
R=k[-C-X]
Order=1"
Q.12 B-Elimination involves attack of strong base (e.g. OH™) on B-hydrogen.
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Q.13 Tertiary alkyl halides can be ionized relatively casily due to stable carbocatiyy, hl.
giving Sn1 and Ey mechanism in both first and the rate determing step involves ; mnu'mmr|
of R~ X to R

Q.14 Sy1 is unimolecular

R=K[R-X]

Order = |
Q.18

Reactivity of R-X r’ * C -~ X bond polarity
—* % C =X bond length

|
C =X bond cnergy
L]

— O

e - S l

Stability
So greater stability means higher B.E
Q.16 SN reactions are favoured by a good leaving and stronger incoming group.
f,ﬁ—b X Strength of i incoming Nu~

L x I

Strength of leaving Nu

Q.17 P -Elimination reaction produces alkenes from alcohol or alkyl halides.

R-CH,-CH,-X Xt ,R _CH, =CH, + HX

conc 11,50

R-CH,-CH, =OH—=22 R —-CH, =CH, +H,0
(Alkene)
Q.18  Reactivity through Sx2 mechanism
I
Size of R

Hence the order

CHiX > C;Hs - X > C3H7X
Q.19 Thioalcohol = R - SH

R-Br+SH ——R -SH+Br
Q.20 Greater steric hinderance, greater stability of R* and greater inductive effect favours Sxl.

Q.21 Neo-pentyl bromide is a primary alkyl halide, and primary alky! halides favours Sx2.

CH,

|
CH,~-C—-CH, - Br

l

CH,

x
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Q.22 Ezis bimolecular reaction.
R =K[R-X][OH"]
Order=1+1=2
Q.23 In heterolytic cleavage one of the atoms leaves with both of the shared electrons in Sx2
mechanism leaving X gets both electron.
Q24 Reactivity of R — X o '
C-X bond energy
Reactivity order )
R-1>R-Br>R-CI>R-R
Q.25 CHs — Cl does not offer steric hindrance to attacking group also its carbocation is
unstable hence attack and removal occur simultaneously giving Sx2.
Q.26 (i) Due to low bond energy reactivity is highest.
(ii) Greater polarizability of “I” increases boiling point.
(iii) R — I are highly reactive so cannot be prepared directly.
Q.27
SN
R— X shows — B-E
\—» Reduction
Q.28 R**X* are good substrate for nucleophile attack of o -carbon giving mostly SN reaction.
Q.29
' Polar solvent __.sN,
Nu
R
CH-X
K < Non polar sulvent | oy
Nu” :
In polar solvent formation of carbocation is favoured which allows Sx1 mechanism.
Q.30 When R — X is excess, these are enough R — X molecules to react with NH; and make 1°,
2° and 3° amines.
Q.31 C - X bond has to be broken in order to another Nv™ to replace X". So bond energy is
major factor.
Q.32 Higher polarizable nucleophile gives off electron casily to electrophilic carbon favuurmg
substitution while it does not favour elimination as it is weak base.
Q.33 KOH in alcoholic medium favour B-elimination, as CH; — CI lack B-hydrogen so no
reaction may occur.
Q.34 C - H bond energy is higher so attack on B — H is favoured at higher temperature,
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Q.35

Q.36

Q37

Q.38
Q.39

Q.40

Q.41
Q.42

Q.43

Q.44

Q.45
Q.46

Q.47

Q.48
Q.49

Q.50

e —

Reactivity order towards Sn2 CH3X > RCH;X > R,CHX > R3CX increase in R - groups
increases steric hindrance,

Reactivity of R - X « -__._..___...'
. BEofC - X
Bond energy order
C-F>C-CI>C-Br>C-1
Hence reactivity order
CHiF < CHiCl < CH;3Br < CH;l
Three bulky R-groups in tertiary R — X produce high hindrance to attacking nucleophile
making only Sx1 possible instead of Sn2.
CH;Cl gives only Sx2 reaction giving complete inversion.
First step is same in Sn1 and E; i.e. ionization to form carbocation. While 2™ step is
different in all Syl, Sx2, E; and Ea.
Order of stability of carbocations
Tertiary > Secondary > Primary
Stability of R* « Number of 8 -hydrogens
NH3 has a lone pair to donate which makes it a good nucleophile'.

CH,-CH, - Br + Ale.NH;—*25CH,CH, ~ NH, + H,0
1
Bond ene €« —
T BL
Orderof B.E C-F>C-CI>C-Br>C-1
Secondary alkyl halides can give both Sx1 and Sn2.
For Ej reaction R = K[R-X] unimolecular mechanism.

In B-elimination reaction nucleophile is a base e.g. OH™ hence attack occurs on B-
hydrogen. '
R-X+OH,,, —“>R-OH+X"

X~ is substituted by OH~
NHj has no net charge.

/ § [
Nu~ +-C‘*'—-x—-—)|iN,-—\ﬁ:—X:| ~—3N, —(|Z'-+X'
' - 100% inversion

R =k [Nu7] [R-X]
Order=1+1=2
CH,-CH, =Br+CN"—225CH,~CH, -CN +Br”
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T s |
Q.1  Which ofihc follm\ing can be used l‘ur nlcolml dcnalurlng
A) Methanol C) Acctone
B) Pyridine D) All of these
Q.2  Absolute alcohol is
A) 100% CaHsOH C) 100% CHOH
B) 95% CaHsOH D)15% CaHsOH
Q.3  The carbon to which functional group in alcohols is attached is
A) «c-Carbon C) 3-Carbon
B) Saturated carbon D) Both A and C
Q.4 Alcohol in which hydroxyl is attached to earbon which is further attached to two
alkyl groups is '
A) Primary alcohol - C) Tertiary alcohol
B) Secondary alcohol D) None of these

Q.5 Alcohol in which — OH group is attach to carbon which is further attached to ouly
one alkyl group is

A) anar_v alcohol C) Tertiary alcohol
B) Secondary alcohol D) Aromatic alcohol
Q.6 Isobutyl alcohol and isopentyl alcohol are .
A) Primary alcohols C) Tertiary alcohol
B) Secondary alcohols D) All
Q.7 Identify a tertiary alcohol
A) 2-Pentanol C) 2 — Methyl — 2 — butanol
r B) 2 E-Dimelhyl -! — propanol D) 3— Methyl — 2— butanol :
b - : \.,*t-*_-.‘_'.
Q.8 Dehydration of alcohols with conc. H2SOq4 at 180°C gwes
A) Ethers C) Esters
B) Alkenes D) Alky! halides
Q.9 Among alkenes which one produces t°- butyl alcohol on acid hydration
A) (CH3)2 -C=CH2 C)CH; -CH=CH - CH3
B) CH3; — CHz — CH = CHz D) CH3 - CH =CH.
Q.10 During hydration of alkenes to form alcohuls, alkenes are first dissolved in
A) Water " C) Concentration H2SO4
B) Dilute H2SO4 D) Both B and C can be used

Q.11 The addition of water to an alkene in the presence of catalytic amount of strong acid
lead to the formation of
A) Alkoxy alkanes C) I-Ialealk_anes
B) Hydroxy alkane D) Alkanoic acid

Q.12
* CH,=CH,+H, pO,—CH, —CH/~0POH,—— —20_, CH,—CH,—OH+H,PO,
The compound in the centre of above series of reaction is called

A) Alkyl hydrogen sulphate C) Alkyl phosphoric acid
B) Alkyl phosphate D) Alkyl dihydrogen phosphate
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Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

1 LR e =y

' T e
SR PACTIONS OF ALCOHOLNEESEEe R

Primary alcohols upon oxidation with ncidified dichromate gives:
A) Aldehydes C) Ketones

B) Branched alkenes D) All ol these

Tertiary alcohols with acidificd dichromate pives:

A) Aldehydes C) Ketones

B) Alkenes D) Alkynes

Which of the following reacts with aqueous alkaline iodine:

A) 1-Propanol C) Ethanol

B) Methanol D) 2-Methyl-2-propanol
When alcohols react with Na metal, the alkoxide ion thus formed is a strong
A) Electrophile C) Nucleophile

B) Acid D) Free radical

An organic compound X is prepared by the oxidation of ethanol. This X reacts with
ethanol to produce an ester, what is X likely to be:

A) Methanoic acid C) Ethanoic acid

B) Propanoic acid D) Butanoic acid

Which inorganic reagent may be used to distinguish between phenol and methanol
A) Alkaline aqueous |2 C) K2Crz O7 indil. H2S04
B) Aqueous NaHCO; D) Na metal ‘
K:Cr207/H:SOs generates '

A) O; - CYHa

B) [O] D) [H]

Esterification takes place when an alcohol reacts with

A) Organic acid C) Inorganic acid

B) Both organic and inorganic acids D) Ethers

During preparation of ester, the bridge oxygen is from

A) Alcohol C) Acid

B) Ether alcohol or acid D) Catalyst

Which of the following is incorrect

A) 1° alcohol oxidizes to form aldehyde which is further oxidized to carboxylic acid
B) 2° alcohol oxidizes to form ketone, which is further oxidized to carboxylic acid
C) 3° alcohol is not oxidized in presence of K2Cry04/11:S04

D) All are correct statements

Alcohols react with Na metal to produce

A) R-ONa C) Both A and B

B) H: gas ' D) No reaction takes place

When an alcohol reacts with PXs, the order or reactivity of alcohol is

A) 1°> 2°>3° Gy > )0

B)1°>2°>3° D) Both B and C are correct

When alcohols are oxidized the nature of products depends on

A) Nature of alcohol only C)Both Aand B

B) Reaction conditions only D) It does not depend on any of A and B

There are four alcohols P, Q, R and S with 3,2,1 and zcro ac-hydrogens which will
not respond to Na2Cr07/11:804

A)P OQ

B)R D)S
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Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q34

Q.35

Q.36

Q.37

Alkanol + [o] —S:@0lbS0 , A~ ,
The correct products are

A) A=CH, O ' 0 A=CH,,.,0
B=C,H,,0, B=C,H,,0,
B) A=CH,,0, D-) A=CH,O0
B=C,H,0 B=C,H,,,0
When ethanol reacts with sodium metal than
A) C— Obond breaks C) C—C bond breaks
B) O—Hbond breaks D) C—H bond breaks .
The number of moles of diol are required to produce one mole of hydrogen gas.
A)l C)3
B)2 D)4

Rasberry flavoured compound is produced by a condensation process. The process
may be '

A) Addition - . C) Evaporation-

B) Elimination D) Esterification

The one of the functional group isomer of alkoxy alkane reacts with alkanoic acid to
produce

A) Alkyl alkanoate - C) Alkane alkanoic acid

B) Alkoxy alkanoate D) Alkyl alkoxy alkane

In esterification reaction, which one of the following bonds of alcohol undergo
clcavage : _

A)C—H . - CQC--0

B)O—H i v DYC=—C

Excess alcohol at low temperature in presence of conc. of H2SO4 produce
A) Ether : €) Organic acid

B) Ester D) Alkene _

Compound which gives most stable carbonium ion on dehydration is

A) (CH,),-CH-CH,-OH ) (CH_,_)HC—OH

B) CH,(CH,),0H - D) CH,CH(OH)CH,CH,
Order of easiness of dehydration of alcohol is

A)3°>2°>|° C) 1P>27>3°

B)2°>3°> 1° D) All are correct

After dehydration of 2-Butanol, the major product will be

A) 1-Butene C) 2-Butene

B) Both are produced in equal amount D) 1-Butyne

ROH +PCls — RCI + POCl; + HCI

The type of above reaction is _

A) Electrophilic substitution -C) Addition
B) Nucleophilic substitution D) Elimination
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Q.38 Phenol reacts with aqueous bromine and decolorizes aqueous bromine fum
white precipitates of:

A) 2, 4-Dibromophenol C) 2-Bromophenol

B) 2, 4, 6-Tribromophenol 1) 3-Bromophenol
Q.39  Picric acid can be prepared from phenol by

A) Halogenation C) Nitration

B3) Oxidation D) Sulphonation

Q.40 Which one can be used as test for phenol
A) CoHsOH + CH3COC! in the presence of aq. NaOH
B) CoHsOH + HCHO in the presence of NaOH
C) CsHs ONa '+ CHyCH2 Br
D) CsHsOH + Bry (excess)
Q.41 Phenol on treatment with dil. HHINO; at low temperature give

A) o-Nitrophenol C) m-Nitrophenol
B) p-Nitrophenol D) Mixture of o-Nitrophénol
- Q42 Phenol + Briaqg — ? ' _
A) 0 and p- Bromophenol C) 2,4,6-Tribromophenol
B) No reaction takes place D) Both A and C are produced
Q.43 Phenol can be distinguished from alcohol by :
A) Tollen’s reagent C) Braag)
B) NaHCOs D) HCI
Q.44 The reaction of carbolic acid with aqueous bromine can be used as from
alcohols
A) ldentification test C) Confirmatory test
B) Distinguish test D) Tollen’s test

Q.45 The reaction of carbolic acid with caustic soda is used to produce colorless product.
The molecular formula of the product is

A) CeHsO C) C7H6O

B) C¢H4OH D) C¢HsO
Q.46 ,Phenol and ethanol can be distinguish by all except

A) lodoform test C) Na-metal

B) Aq. Br D) Lucas-reagent
Q.47 The reaction of phenol in which ring is involved except

A) Nitration C) Esterification

B) Sulphonation . D) Bromination

S RELATIVEACIDITY. OF WATER, ETHANOLAND PHENO 1S ]
Q.48 What is correct order for acidity of water, phenol and ethanol
A) C¢HsOH > H20 > C;HsOH C) H20 > C,HsOH > CgHsOH
B) CeHsOH > C2HsOH > H20 D) H20 > CsHsOH > CaHsOH
Q.49 Conjugation between unshared electron pair on oxygen and aromatic ring in
phenoxide ion results in '
A) Shorter C — O bond distance C) Stable base
B) Stronger acidic character D) All of these
Q.50 The alcohol more acidic in nature is
A) Methanol C) Propanol
B) Ethanol D) Butanol
' — 154
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Which of the following b sseandary sleshal?

0.1
O, - CH Ol 1
M, ~CH = CH, - O
f\) I ('} ; 1 ‘y s
r'll r;f
- ] - ’ - &} - -
CH oH

V=
.

0.2 The following strecture is of

H
R C OH
4 7
A) Secondary alcohol C) Tertizry dbevind
13) Primary alcohol ) ﬁa:.‘/;;;-.'i: acid
(.3  Primary, secondary and tertiary alcohols can be identified and distingsihed b7

C) Bayer's test
D) Silver mirror test

oper clanification of the above

A) Lucas test
13) lodoform test
04 (CHipC-OH. Which one of the following is pr

formula?
A) Primary C) Tertizry
[3) Secondary D) Polyhydric
()5  Alcohol in which carbon atom bonded to —OH group is further attached with thres

alkyl group is
A) Aromatic alcohol C) Primary alcohot
13) Secondary alcohol D) Tertiary alcohol
0.6  Which one the following compounds is known as tertiary aleohol?
A) 2-Methyl-1-propanol C) 2-Methyl-2-propanol
BB) 2-Propanol D) 1-Propanol
0.7 Which enzyme is involved in fermentation of glucose
A) Zymase C) Invertiase
B) Urease D) Diastase
0.8 The dehydration of ethyl alcohol with concentrated H:SO4 at 140°C gives
A) Ethene C) Alcohol
B3) Diethyl ether - D) Carboxylic acid
0.9 To produce absolute aleohol ( 100%) from rectified spirit (95.6% alcohol), the
remaining 4.4% water must be removed by a drying agent such as
A) Calcium oxide C) Calcium carbonate
D) Carbon monoxide

B) Calcium chloride
0 _»C,H,-

010 C,H,-SOH—l2 OH + H,50, choose the correct Iype for this reaction

from the following? ‘
A) Reduction C) Hydrox}-latton
) Oxidation D) Hydration
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(.01 Which of the following reactions is used for the production of alcobols on industriy,
tcale?
A) Hydrohalogenation of alkenes C) Hydroxylation of alkenes
) Hydration of alkenes D) Hydrogenation of alkenes
0.12 Industrially water gas is converted into methanol by using catalyst{NUMS RC 209,
A) Cul) « 7n0) C) CuO + Cr:0;
B) ALy + Z00) D) 7Zn0 + Cr: O;
0.13  Ethanol reacts with ammonia to form cthyl amine. The catalyst used for this
reaction s
A)ZnCly C) ThO;
B)yCdN D) Cr:0:

Q.14 An alcohol is converted into an aldehyde with same number of carbon atoms in the
presence of K:CrOovH;:80.. the aleohol is

A) CHAC(CH O C) CH;CHCH:OH

H) (CHy )y COH D) (CH; );CHOH
Q.15 FEthanol can be converted in to ethanoic acid by

A) Oxidation C) Hydration

B) Fermentation D) Hydrogenation

Q.16  Consider the following reaction
C:H«OH + PClc —»?
What product (1) may be formed?
A) C:H«Cl, POCI; and HCI C) C:H«Cl and HC]
B) C:HCl only D) C:H<Cl and POCI;
Q.17 Which onec of the fellowing groups is indicated when HCl is formed by reaction of
ethanol with phosphorus pentachloride?
A) Amino group . C) Halide group
B) Hydroxyl group D) Hydride group X
Q.18 CH, - CH, - OH + PCl, —CH, - CH,CI +POCl, + HCl formation of HCl is test for
the presence of ___ in a compound
A) Alkyl group C) Saturated alkyl group
B) Hydroxyl group D) Acid H™ ion
.19 Which one of the following alcohol is indicated by formation of yellow crystals in
iodoform tests?

A) Methanol C) Butanol
B3) Ethanol ) D) Proponal
.26 How will you distinguish between methanol and ethanol?
A) By lucas test C) By oxidation
f3) By silver mirror 1est D) By iodoform test
.21 Which one of the following is an appropriate indication of positive iodoform test?
A) Formation of 1;0) C) Brick red precipitate
B) Release of H; gas D) Yellow ¢rystal

022 Distinction between ethanol and phenol can be ascertained by
A) Lucas test C) Benedict’s test
3) Tollen's test 1)) Reaction with bromine
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Q.23 When ethanol is warmed with ethanoie acid in the presence of strong, '""‘ "'"'3’"’
an ester ethyl ethanoate is formed

CH3CH20H + CH3CO2H ——5 CHCOCH2CH s
During this reaction
A) Alcohol is reduced C) O-H bond in ethanol is broken
B) O-H bond in ethanoic acid is broken D) Acid is oxidized
024 CH,OH+CH,-COOH =" 7 what will be the exact product

A) Dicthyl ether 13) Methyl propyl ether
C) Ethyl acetate 1) Butyl alcohol
(.25 Dechydration of ethanol at 180°C in the presence of cone-H2804 gives
A) Ethenc C) FEthane
B) Ethyne D) Ether
O on
Q.26 ONQ is named as
NO,
A) Nitro phenol C) Malonic acid
B) Benzoic acid D) Picric acid

Q.27 - Aqueous phenol decolorizes bromine water to form a white precipitate. What is the
structure of the white precipitate formed?

ol o1l
0.28 ormula of 2,4, 6-Tr|bromophcnal is

‘10? | C,,»f@t
A e

KETSH - PRACTICE BOOK 187




g

UHS Topic-4C Alcohols' and Phe'nola

Q.29 Which one of the following is an approprlate structure of product of brominatigy, of

phenol?
Br [§] r
Br

A)  Br C) Br

OH : :

Br B OH

B) D) ~ “Br

Q.30
OH

No,
Which one of the following is an appropriate name ol'above compound?

A) 1,3,6 trinitrophenol C) Tartaric acid
B) m-nitrophenol D) Picric acid
Q.31 At 25°C with phenol 2-4 Dinitrophenol is formed by the reaction of:
A) (HNO;+H2S04) with benzene C) NaOH with Benzene sulphonic acid
B) (HNO;+H;S04) with phenol . D) Sodium phenoxide with HCI

Q.32 Dissociation constant of phenol is
A) 1.2 x 10710 C) 1.2 x 10"
B) 1.3 x 10" D) 1.3 %1010

Q.33 The phenox:de ion is more stable than ethoxide ion as
A) Lone pair on oxygen atom overlaps with the delocalized n-bonding system in benzene
B) Oxygen atom is directly bonded with benzene ring in phenomde ion
C) The negatwe charge is localized on oxygen atom of phenoxide ion
D) The negative charge is delocalized on oxygen alom of ethoxide ion

Q.34 The acidity of phenol is due to its
A) Nature of Benzene
B) Double bond in benzene ring
Q.35 Phenol react with CH3COCI to give .
A) Acid C) Ester
B) Aldehyde D) Ketone
Q.36 Methanol is prepared from CO and Hz. The catalyst used for this reaction is.

A) ZnO + CoO2 C) ZnO + Cr 03

C) Nalurc of phenoxide .
D) Hydroxyl group

B) ZnO + CuO D) ZnO + Ag20
Q.37 Which one of the following was used as one of the earliest antiseptic and
disinfectant?
A) Phenol C) Ethanol
B) Ether D) Methanol - —
1
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Q.38 Which one of the following is NOT able to denature the ethanol?
A) Methanol C) Pyridine
B) Lactic acid D) Acetone
Q.39 Reaction of alcohol with hydrogen chloride yields
A) Ketone C) Aldehyde
B) Carboxylic D) Ester
Q.40 Sodium phenoxide on treating with hydrochloric acid yiclds:
A) Benzene C) Phenol
B) Benzoic D) Benzaldehyde
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Q.1

Q.2

Q.4

Q.6

EXPMMM@W NOTES)

Denatured alcohol is poisonous to user methanol, acetone and pyridine all are pm.mn

compounds.

Absolute alcohol is pure ethanol.

C=CuCaF0
H H
l |
R*?-OH R—$—0H
H R

Primary alcohol

H H

| |
R-C-OH R-C-OH
i & ol
H R

Primary alcohol

CH,
CH,-CH-CH, -CH, -OH

Iso-pentyl alcohol

in both <OH is attached to primary carbon.

OH

CH,-CH-CH, -CH,

2-Pentanol
(2°-alcohol)
CH,
|
CH,-CH-CH-CH,
‘
OH

3-Methyl-2-Butanol

Secondary alcohol

Secondary alcohol

R

l
R-?—OH
R

Tertiary alcohol

R

|
R—-(I,‘—OH
R

Tertiary alcohol

CH,
I
CH,-CH-CH,-OH

Iso-butyl alcohol

CH,

l
CH,-C-CH,-OH

I

CH,

2,2-Dimethyl-1-propanol

CH,
I
CHi ~CH, O« TH;
o i
OH

2-Methyl-2-Butanol
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Q8  CH,-CH,-OH==""22CH, = CH, +1H,0
Athigh temperature f -climination is promoted.
Q.9 '
‘T““.l CH,
|
CH,-C=CH, +H,0 —/ 1 CH, - C - CHH,
1
on
Q10 CH, =CH, +H,80,==Cll,~CH, -SO, 11 =242 C}H, - CH, -OH + H SO,
Q.11 Hydroxy alkane = Alcohol
Q.12 In CH3-CH-OPO:3H,. Dihydrogen phosphate is attached to an alky! group.
Q.13 '
0
. 1
R-CH, -OH +[0] =030 R C— {4+ H,0
Alcohol Aldehyde
Q.14 Tertiary alcohol do not undergo oxidation instead they undergo f3-climination to give
alkenes.
Q.15 The only primary alcohol to give iodoform test is ethanol.
Q.16 R-O" is an electron efficient specie hence a strong nucleophile.
Q.17
0
CH,-CH,-OH —=%%_, CH, - C -~ H 2% _, ol COOH
Ethanol ethanoicacid
(X)
CH,COOH +C,H,0H ==2=2CH, ~C - 0G, 11, +11,0
(X) ester
(X) =FEthanoicacid
Q.18 Methanol gets oxidized by acidified K2Cr207 but phenol does not,
Q.19 K,Cr,0,+4H,80,——K SO, +Cr(S0O,), +411,0 + 3[0] esteritication.
Q20 RCOOH + ROH===RCOOR' + 11,0
Organic acid Alcohol lister
Q.21 -OH group of acid is replaced by RO ol alcohol giving SN reaction; So, bridge oxygen
comes from alcohol.
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Q.22

O

R—CHI-OH__%L"L_,R_E_H_L“‘!E_;RCOOH

R

Q.23
Q.24

I Q.25

Q.26

Q.27

Q.28

Q.29
Q.30

Q.31

Q.32

O acid

r

-11,0

R
I
~CH-OH ——"’-°"—+R‘c =0—2_,RCOOH +R'COOH
R!

ketone
Tertiary Alcohol are not oxidized

2ROH +2Na—52R -ONa + H,
Reaction of alcohol with PXs is nucleophilic substitution reaction in which QH- is
replaced by X~ and C~O bond is broken hence the order 3°>2° > 1°,

Primary alcohhols —2#io_, A}4ehyde

Secondary alcohols —aion_y 1 atones

Tertiary alcohols — No oxidation

Zero a.-hydrogen means “S” is tertiary alcohol, hence it does not undergo oxidation.

Alkanol —éim _y Adehyde —2ittim_ Carhoyslic acid

A "B

CaH2,0 CiaH2n02
2C,H,0H+2Na——C,H,0Na +H,
It is replaced by Na* by breaking O-H bond.
HO~CH, - CH, ~OH—2% 3, NaO ~ CH, ~CH, - ONa + H,
Esters give off particular flavours. ‘
Isobutyl formate = Raspberry flavour,

Esierification

Iso-Butyl alcohol + Formic acid —=1fction Isobutyl formate.

Functional group of alkoxy alkanes (ethers) is alkano (alcohol) which reacts wilh
alkanoic acids (carboxylic acids) to give esters (alkoxy alkanoate),

0 0
I
R-CH-OH+HO-R'=2224R _C_OR'+H,0

Reaction shows breakage of O-H bond in alcohol
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Q.33 Low temperature favours formation of ethers by dehydration of alcohols, while high

Q.34

Q.35

Q.36

Q.37
Q.38

Q.39

Q.40

Q.41

temperature favours j -elimination to form alkenes.
Tertiary carbocation > Secondary carbocation > anary carbocation
(CHZ)! COH-—‘-CH +0OH"

C+
Cl—l CH
Ease of dehydratmn o Number of [-hydrogens, tertiary alcohols have greater -
hydrogens.

Formation of alkene with greater alkyl substituents at C = C is more favoured during
dehydration.

H H H
\ / _ #
/C = C’\ CH, = C\ ' .
CH, CH, CH,-CH,

OH- is replaced by CI, hence reaction is nucleophilic substitution.

-OH ; 4 OH
| Br, r
@ +3Br, —> +3HBr

Br
2,4,6-TBP
(White pp)

OH
+3HNO, ——
Nitration of phenol .

Picric u:ld

Phenol can be tested by. bromine water test, as it gives white ppt of 2,4,6-

Tribromophenol.

OH 0 0
, NO,
@ +HNO, _lowlempranm_, +
idihute)
NO, 0,
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0.42

OH OH
Br r
+3[}r: — +3HBr
Br

Y4.6-THP
(Whee pp)

Roth alcohols and phenol do not give Tollen’s test, NaHCOs test and reaction with (|,

Q.43
However, phenol reacts with Bra, to give white ppt but alcohol does not.
Q.44 Phenol can be tested by bromine water test, as it gives white ppt of 24
Tribromophenol.
Q.45
ONa
@*NaOll—-&@ +
C,H,ONa
Q.46 _
B Test Phenol Ethanol
"Todoform x v
| Bra water v i
| Na-Metal v v
Lucas-test x v
Hence, Na-metal cannot distinguish be!wcen phenol and ethanol.
(.47 Esterification is due to OH group and not the ring.
(.48 Phenol is more acidic due to resonance in phénoxide, then comes water and alcohol is
least acidic due to unstable alkoxide ion.
.49 Conjugation between O™ and benzene ring gives C-O bond a double bond chaﬂcters that
leads to
i) Shorter bond length
ii) Resonance give stability to phenoxide
iii) Stability of conjugate base « Acidic strength
Q.50 Alcokol that gives stable alkoxide ion are more acidic stability order of R-O
CH, 0 >C,H, -0 >CH,0">C,H,0O
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5C ALDEMYDES AND KETONES

r

Q.2

QJ3

Q.4

Q.6

o
=

Q.8

Q.9

Q.10

Q.11

Topic »  [PRACTICE EXERCISE]

TRUCTURD OBALDEHYDANDKELONES i
The clear fact for the structural difference between aldehyde and ketone is
A) A ketone has one R group attached on carbonyl group

B) An aldehyde has two R groups attached on carbonyl group

C) Analdehyde has one R and a ketone has two R groups attached to carbonyl group

D) Both “A™ and “C”

General formula of aldehyde is

A) CaH2:0 C) CoHan

B) CnHanH D) Cnl'lzmz

Which of the following is true regarding an aldehyde?

A) Contains carbonyl carbon within carbon chain

B) Contains carbonyl oxygen within carbon chain

C) Contains carbonyl group within carbon chain

D) Contains carbonyl carbon at terminal of carbon chain

Which of the following is true regarding ketones?

A) Contain carbonyl oxygen within carbon chain

B) Contain carbonyl carbon at terminal of carbon chain

C) Contain carbonyl group at terminal of carbon chain

D) Contain carbonyl carbon which is attached to two carbon atoms

Select the incorrect option regarding formaldehyde and acetone

A) Both have same molecular geometry

B) Both contains sp*-hybridized carbon atom

C) Both belong to carbonyl compounds

D) Both have same general molecular formula

The incorrect statement regarding carbonyl compounds is

A) Both have general formula CyH2,0 C) Both have general formula RCOR
B) Both have general formula R-COH D) Both B) and C)

Select the correct option R my be an H atom or an alkyl group in cases of

A) Ketone C) Both A) and B)

B) Aldehyde D) None of these

Carbonyl group is bonded to in ketones

A) sp*-hybridized oxygen atom C) Only one hydrogen atom

B) Only one carbon atom [2) At Icast two carbon atoms

In carbonyl compounds carbonyl carbon is bonded to .

A) Oxygen atom through single bond C) Oxygen atom through peptide bond
B) Oxygen atom through pi-bond D) Oxygen atom through a double bond

Which of the following is correct statement regarding carbonyl compounds

A) Carbonyl carbon contain no lone pair C) Carbonyl oxygen contains two lone pair
B) Carbonyl group contains two lone pairs D) All of these

The planar trigonal geometry is associated with .

A) Formaldehyde C) Crotanaldehyde

B) Acetaldehyde D) Butyraldehyde
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Q.12 For a ketone R _(!:l_ R R cannot be
A) Same Alkyl C) Alkyl and H
B) Aryl and Alkyl D) Different alkyl
Q.13 Which of the following is unsymmetrical ketone
A) (CH;»):CO C) C3H7COCH2CH2CH3
B) C:HsOC;Hs D) C2HsCO(CH2)2CH3
Q.14 Which one is aldehyde
A) Benzaldehyde :  C) Crotonaldehyde
B) Ethanal D) All of these
B REPARNTION O ALDEHYDES AND KETONE S SIS
Q.15 Which of the following can be used for the oxidative preparation of aldehydes from ﬂmhoh
A) Pt-asbestos C) FeO and Mo;0;
B) NaaCr;07 and H2S04 D) All of these
Q.16  Which of the following compound is oxidized to get methyl ethyl ketone
A) 2-Propanol C) [-Butanol
B) 2-Butanol D) Tertiary butyl alcohol
Q.17 Formation of acetaldchyde by ethanol is known as
A) Reduction C) Substitution
B) Oxidation D) Elimination
Q.18 Formaldehyde is prepared by passing and air over platinized asbestos
catalyst at 300°C
A) Formalin vapour C) Acetone vapour
B) Ethanol vapour D) Methanol vapour

Q.19 Air oxidation of methanol vapour is achieved on passing over at 300°C to
~ get formalin

A) Platinized asbestos C) Copper
B) Nickel ' D) Both A) and B)
Q.20 Acidified sodium dichromate oxidizes ethanol to ethanal by producing
A) Molecular oxygen C) Ozone
B) Nascent oxygen D) Dichromate ions
Q.21 Methanol vapours can be oxidized to methanal with molecular oxygen by using
A) FeO and Mo;Os catalyst at 500°C C) Platinized asbestos at 300°C
B) Silver catalyst at 500°C ' D) All of these
Q.22 Which of the following is true regarding oxidation of an ethanol to an ethanal
A) — CHs is oxidized to CH2-OH . C)—OH is oxidized to —=CO group
B) > CHz is oxidized to ~CHO group D) - CH20H is oxidized to -CHO
Q.23 During the oxidation of all the primary alcohols, ____is oxidized to aldehydic group
A)-OH ; C) -CH>-OH
B) —CH; D) None of these
Q24 H-|CH,OH|—Fefuputts0u, 1 [X]X is
A) An aldehyde group C) A carbonyl group
B) A hydroxy! group D) A carbonyl group
__....--""g
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Q.25 Acetaldehyde is |“ll'|“*‘d by wlllch mciluul wlu-n |1rn|mrwl hy nluplml In lnlmrulury
A) Salidifieation C) Chromntog ",l;];y

B) Re-distillation 1) Steam dintilintion
Q.26 Isobutyl alcohol on oxidation converts to n carbonyl compound A, A Iy

A) Butanone C) Butnnal
~B)2-Methyl propanal , ) All of the above A
e - BREREACTION OFALDEILYDESAND KETONIS s

Q.27 Formation of yellow or orange/red precipitates with 2, d-DNPIH refers to the
identification of

A) Aldehydes C) Ketones

B) Pure alcohols only 1) Both A) and C)
Q.28 The reduction of a Ketone using NaBIl4 plves:

A) Primary alcohol C) Secondary alcohol

B) Tertiary alcohol D) Phenol

Q.29 Addition of HCN to acetaldehyde in the presence of dilute mineral acid and sodium
cyanide forms

A) Formaldehyde cyanohydrin C) Acetaldehyde cyanohydrin

B) Acetone cyanohydrins D) Butanone cyanohydrin
Q.30 What will be the product in following reaction?

CHyCH = CHCH: COCH3 —2_,9

A) CH3CH2CH2CH2COCH; C) CHyCH = CHCH2CH(OH)CH;
~ B) CH3CH2CH2CH2CH(OH)CH; D) All of these '
Q.31 Which of the following has maximum reactivity in nucleophilic addition reactions?
A) Formaldehyde C) Propanone
B) Acetaldehyde D) All of these
Q32 X+2,4-DNPH —5— 1 conen NO. » the X will be?
A) CH3;COCH; aY*¥ICHO
B) CH;CHO ' D) C2HsOCH;3
Q.33 Formation of cyanohydrin form an aldehyde is an example of
A) Nucleophilic substitution C) Electrophilic addition
B) Nucleophilic addition D) Electrophilic substitution
Q.34 Reducing agent which attack carbonyl compound in NaBHy4 is
A) H C) H-
B)H’ ' - D)Hs
Q.35 Catalytic reduction of acetone will produce
A) Methyl alcohol . C) Isopropyl alcohol
B) Ethy! alcohol D) Neopentyl alcohol

Q.36 In the oxidation of unsymmetrical ketones using strong oxidizing agents like
conc. HNO3 , which carbon atom is preferentially attacked:
A) Carbon atom with the maximum number of hydrogen atoms
B) Carbon atoms with the least number of hydrogen atoms
C) Alpha carbon
D) Beta carbon
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Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

Q.46

Q.47

Q.48

Q.49

For which one of the following pairs of compounds can be distinguished by Mea

Tollen’s tests.
A) HCHO and CH1CHO

B) CH3;CHO and CH;COCH:;
Which substance does not oxidize easily

My r"

C) CH3;COCH; and CH3COCH,CH,
D) CHyCOOH and CH3;COCH;

A) CIHCHRCHO C) HCHO

B) CH:CHO . D)CH:,COCH;

Which one of the following set of compounds oxidize aldchydes as well as ketgp,,
A) CuSO4 + NaOH + Citric acid C) AgNO; + NHsOH

B) CuSO: + NaOH + Tartaric acid D) K2Cr207 + Conc. H2S04

An aldehyde when boiled with Fehling solution gives brick red precipitate, red
colour is due to

A) Ag C) Cupric oxide

B) Cuprous oxide D) Sodium carboxylate

Strongest reducing agent that can reduce the Tollen’s reagent is
. w=—"Hi}

A) HCHO 0! !

B) CH;CHO D) CH3COCH3s

Haloform test is given by:

A) Acetaldehyde ; C) Methyl group ketones

B) Propanone D) All of these

An aldehyde reacts with mixture to give cyanohydrin

A) HCl + HCN B C) NaCN + HCl

B) HCI +H2S04 D) NaHSO; + HCI

Which of the following ion is rich source of hydride ions

A) Boric anhydride : C) Orthoborate ion

B) Tetrahydridoborate ions D) Tetraborate ion

Protonation of alkoxide of ____ produces secondary alcohol if reduced by
hydride ion source ‘

A) Ethanal C) Acetone

B) Propionaldchyde . D) Methanol

Which of the following carbonyl compound can gives aliphatic, saturated alcohe!
using NaBH4

A) Acetophenone C) Benzaldehyde

B) 2-Butene, 2-0l D) 3-Methyl 2-pentanone

Mixture of air and methanol can form a compound that reacts with Fehling's
solution if mixture is passed over copper heated at

A) 500°C C) 300°C

B) 100°C ) 25°C

Acetaldehyde gives which salt by reacting with ammonical silver nitrate
A) Sodium acelate C) Ammonium acetate

B) No salt formed D) Silver chloride

Which of the following pair cannot be distinguished by haloform test
A) Ketons [rom methyl ketons C) Acetaldchyde from aldehydes
B) Mcthanol from alkanols D) 2-Propanol [rom |-propanol
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Q.50

>(X]+I3§—G———- JCEN-G +H,0

X and Y in this reaction arc respectively

A) -NHz and -CHO C) -CHO and ~NH:
B)> C =0 and -NH, D) -CH20H and =NH:
Q.51 Formalin is % solution of formaldchyde in water
A) 10% C) 20%
B) 40% D) 60%
Q.52 Which of the l‘nllnwmg carbonyl compounds shows rapid reaction with sodium
nitroprusside
A) Formaldehyde : C) Acctaldehyde
B) Benzaldehyde D) Acetone
Q.53 Cannizzaro’s reaction is not given by
A) Formaldehyde C) Acetaldehyde
B) Benzaldehyde D) Trimethyl acetaldehyde
Q.54 Which of the following do not give aldol condensation reactions
A) Formaldehyde C) Acctaldechyde
B) Diemthyl ketone . D) Propionaldehyde
Q.55 Dry distillation of calcium acetate results in the formation of
A) Formaldehyde C) Acetaldehyde
B) Methane D) Acetone
Q.56 Which of the following will not give addition reaction with NaHSO;
A) HCHO C) CH;CHO
B) CH3;-CH»-CHO D) CH,CH, -OH
Q.57 Which one exhibits aldol condensation :
A) HCHO C) CsHsCHO
B) ClCCHO ' . D) CH3COCH;
Q.58 For aldol condensation the conditions necessary
A)a-C . C)a-H
B) Basic.medium D) All of these
Q.59 Which of the following does not give aldol condensation
A) Methanal | C) Ethanal -
B) Propanone ' - D) 2-pentanone

Q.ﬁﬂ Which of the following compound can be used for the separation of ethanal from the
mixture of ethanal and ethanol

* A) NaHSO; | Gy VEN
B) NHaNH: D) 2,4-DNPH
l . PAST. PAPERS QUESTIONS i
Q.1  Which of the following compounds belong to homologous series of aldchydes
(0]
|| (YW
Ko e H-C-NH,
i ol
B)”_ H H-C~0C,H,
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Q.2 What is the structure of alcohol which on oxidation with acidified Na2Cr20, gjy,,

CsHs-CO-CHs.

A) @- CHOHCH, C) @CH.C*LOH

CH,

©> ' -
oI @- —CH,
B) ci, . on

Q.3 Which of the following is the structure of a ketone? .
. 0 0]
| A) I : o
CH,-C-OH CH, -C-NH,
0 0
B) I & D) I
CH,-C-CH, ' CH,-C-Cl
ﬁ :
Q4 H—C—H , _
Which one of the following is IUPAC name of the above given structure?
A) Proopanaldehyde C) Acetaldehyde
B) Methanone D) Methanal
Q.5  Hybridization of carbon in -CHO group is
A) sp - C) sp?
B) sp’ : - D)dsp .
Q.6  Dry distillation of mixture of calcium salts of acetic acid and formic acid results into
formation of -
A) Acetaldehyde C) Calcium acetate
B) Formaldehyde D) Sodium acetate
Q.7  Na:Cr207, what the product will be, when secondary alcohols are oxidized in same
conditions?
A) Alkenes C) Alkyl halides
B) Alkynes D) Ketones
Q.8 A student mixed ethyl alcohol with small amount of sodium dichromate and added
it to the hot solution of dilute sulphuric acid. A vigorous reaction took place. He
distilled the product formed immediately. What was the product?
A) Acetone C) Dimethyl ether
B) Acetic acid D) Acetaldehyde .
Q.9  In the reaction, “?” represents which one of the following products:
_ Primary Alcohol +[0] %%, Lo, Carboxylic Acid
A) Ketone ' C) Formic acid
B) Aldehyde D) Ether
5 : KETS - PRACTICE BOOK — 200
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Q.10 2-propanal on Oxidation gives :
A) Aldehyde C) Carboxylic Acid
B) Ketone D) Aleohol
Q.11 Whyisit necessary to distill aldehyde formed from oxidation of primary alcohol
through acidified per dichromate (VI) solution or acidified sodium dichromate (V)
solution?
A) Aldchyde formed is unstable and decompose back to original precursor i.e. primary
alcohol
B) Aldehyde formed may react with primary alcohol, the original reactant
() Aldehyde may be oxidized further to a ketone
D) Aldchyde formed may be oxidized further to carboxylic acid
Q.12 Ketones can be made by oxidation of
A) Primary Alcohols C) Secondary Alcohols
B) Tertiany Alcohols D) Aldehydes
Q.13 Select the reagent X from the following choices for this conversation;
CH,CH(OH)CH(CH,)zM)CH,COCH(CII_,):
A) Acidified Phosphoric acid C) Acidified Potassium hydroxide
B) Acidified Potassium dichromate (VI) D) Acidified Oxalic acid
Q.14 Which mechanism of reaction is shown by carbonyl compounds?
A) Electrophilic substitution : C) Free radical substitution
B) Electrophilic addition D) Nucleophilic addition
Q.15 The structure of formula of the product of reaction of acetone with 2, 4-
dinitrophenyl hydrazine is
CH CH,
'~ ~
c=x—N—<O)—No, C=N-——N—§ H»—No,
H - l H / l '
A) H C) H NO,
CH CH,
: fe*
\czn-—n—@>—no, C=N—N NO.
cn”” | en”” |
B)™™ H . D)™ H N,
Q.16 When acetaldehyde reacts with 2,4-dinitrophenylhydrazine (2,4-DNPH), which one
of the following products is formed -
CH, CH, !
N c=N-NH-<O)- NO, SC=N-NH NO,
4 ‘ w
A) H . C) CH, .
CH, P CH, ’
- N C=N-NII NO), /CﬂN*NI{-@NO_.
B) HY D) 1l
Q.17 R-CH=N-NH-CH,(NO,), Itis a general formuln of
A) 2,4 Dinitrophenyl hydrazine C) Phenyl hydrazone
B) 1,3 Dinitrophenyl hydrazone D) 2,4 Dinitrophenyl hydrazine
Q.18 Which one of the following test is given by both aldehyde and ketone?
A) Silver mirror test C) 2,4 DNPH test
B) Fehling’s solution test D) Benedict’s solution test
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-NHz t
Q.19 The reaction of aldehydes and ketones with ammonia derivative G NHz to form

=N-G s known a8
compounds containing the group C=N-=0 gnd water is

/
5 reaction. . D
ilic additi () Electrophilic addition
A) Nucleophilic addition i
B)Nuc!cnghilic substitution D) Addlll(m-l.lllﬂlflutlt

Q.20 Both aldchyde and ketones give
A) Tollen’s Test
13) 2.4-DNPH test

C) Benedict’s solution test
) Sodium nitroprusside test

OH
Q.21  |ICHO + HCN—» I-I,'C-(‘N in the above reaction nucleophile is
g C) HCI
A)CN :
B) CI’ D) OH
Q.22 Formaldchyde reacts with HCN (NaCN + HCI) to give a compound
' Clln_ Ol
CH. CH N\, /
\C/ C
/ ~CcH? “CN
A) 17 NeN C) CH;
H\C/OH o
By H” “CN

p)CH, C- CN
Q.23 For the reaction: 3

CH OH
o N
7+ HCN -Base, /c\
C.H, CN

A) C:HsCOCH; C) CH3COCH;
B) C;HsCH(CH3)0OH . D) CaHsCH2CHO
Q24 Ethanal reacts with HCN to form cyanohydrin. It is an example of
A) Nucleophilic addition C) Electrophilic substitution
B) Electrophilic addition

D) Nucleophilic substitution
Q.25 What will be the product of the reaction given below?

CH,

NaCN/IIC
C=0+HCN 1ICN/LIC

R’
7\ ' _
A) C.H, CN o) CH,/ \CN
/'C\ &
B) H CN

D) CH,” NH,
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Q.26 Both aldehydes and ketones are planer to the neighborhoods of carbonyl
(C =0)group. Which one of the following bonds is distorted towards the oxygen

atoms?
A) n‘_bond of Cand O C) Sigma bond of Cand O
~ B) Sigma bond of C and H D) Sigma bond of C and C

(.27 Which type of reaction takes placc when a carbonyl compound is treated with a
mixture of NaCN and an acid?

A) Electrophilic addition reaction C) Nucleophilic addition reaction
B) Displacement reaction D) Substitution reaction
Q.28 Carbonyl group undergo :
A) Electrophilic addition reaction ~ C) Nucleophilic addition reaction
B) Electrophilic substitution reaction D) Nucleophilic substitution reaction
Q.29 Which reagent is responsible for the conversion of ketone to secondary alcohol:
A) NaAlH,4 i C) Al
- B) NaBH4 D) Red P
Q.30 Which of the following compounds will give a secondary almhol after reaction with
NaBH4?
A) CH,COCH, R C) CH,CH,CHO
B) CH,CH,COOH D) CH,COOCH,
Q.31 Brick red precipitate are formed when aldeliyde reacts with
A) Sodium borohydride C) Fehling solution
B) Sodium bisulphate D) Formaldehyde

Q.32 Consider the following reaction:
R-CHO + 2|Ag(NH3))2JOH —— RCOONH;: + 2Ag + 2NH3 + H20
this reaction represents which of the following tests

A) Fehling test C) Benedict test
B) Ninhydrin test D) Tollen’s test

Q.33 To distinguish aldehyde from ketone which solution is used _
A) Alkaline solution C) A solution containing K2Cr207
B) Fehling's solution D) A solution containing acid only

- Q.34 Which one of the following reagents is used to distinguish between aldehydes and

ketones?
A) Tollen’s recagent : C) Bromine
B) 2,4-DNPH D) Alkaline iodine

Q.35 Which of the following will give a positive test with Tollen’s reagent?
A) Tertiary Alcohols C) Ketones
B) Aldehydes ' * D) Carboxylic Acids

Q.36 Identification test for functional groups of organic compounds are associated wnth
specific observations. Tollen’s reagent is ammonical silver nitrate solution, which is
used for the identification of a functional group X with an observation O. Identify X

and O.
A) X = Aldehyde O = Red precipitate B) X = Aldehyde O = Silver mirror
C) X = Ketone O = Silver mirror D) X = Ketone O = Grey precipitate
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Q.37 lodoform test will not be positive with B
|
A) CH,~-CH, -C-CH, -CH, C) C;HsOH
(I:l] I
B) CH,-CH,-C-CH, ° D) CH,-C-H

Q.38 Which group gives a yellow precipitate of triiodomethane when warmed with
alkaline aqueous iodine?
0)

A) An amide group, CH, _(!_ NH,
o)
B) Ethyl ketone group, ¢, H, - ("j - NIl,
C) A primary alcohol group as in propanol, CH;CH,CH,OH

ll
D) Methyl ketone group, CH,-C-

Q39 Identify the compound, which give iodoform test: *
A) Methanol . C) 3- Hexanol -
B) Methy! ketone : D) Propionaldehyde

- Q.40 Which of the following compounds will produce a yellow precip:tate with Iz
dissolved in NaOHq)?

A) HCOOCH:CH; : ' C) CH3;CH2CO CH;
B) CH3sOH . _ D) CHiCH:CHO
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URE .
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1 S8 1 11 BN 21 31 41 51
2 12 e~ 22 32 42 1 52 )
3 13 23 We| 33 43 e | 53 e
4 14 24 |V 34 B0 | 44 Pl 54 | 1S
5 15 25 35 BC| 45 g 7| 55
6 16 26 36 [ 46 M 56
7 17 27 [Y 37 47 X | 57
8 18 28 |0c | 38 48 c | 58
9 19 29 e[ 39 49 59
10 20 30 B¥c | 40 50 60
1 6 11 JPHA 16 21 26 AN 31 JNC | 36
b 3 7 12 BZe | 17 [V 22 27 XC | 32 il 37
3 8 13 18 B | 23 |NH 28 G | 33 38
4 9 14 19 R 24 /N 29 e 34 | NG 39
| 5 | 10 15 20 25 il 30 | 4N 35 40

L
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UHS Topic-5C

Aldehydes ang Keton
y

Q.1
Q.2

Q3

Q.4

Q.6

Q.8
Q.9

—_—

9 AT A AT \
EXPLANATORY NOTES))

7 ol I

The structural formula of aldehyde is _(l_,._ 1y and that of ketone is ., .
General formula of saturated aliphatic aldehydes is Call240 s0 answer is A

O

i .
H—=G=H HC—C—=H HC=Cl,~—(=H
in the all the given examples of aldehydes, the carbonyl carbon is at position 1or » the
terminal of carbon chain

0 0 .
cH—&=cH,. gH.—Qi.—g‘—gl.. :;'n‘—c;u,-—i'—cn,—(,‘n.

In all the given examples of ketones, the carbonyl carbon is within carbon chain

H/g\l{ H.C/S\l!
N ¥ in
Formaldchyde  Acectaldchyde
In formaldchyde both the carbonyl carbon and carbonyl oxygen atoms are sp? hybridized
while in acetaldehyde one carbon atom is sp? hybridized
So, formaldehyde is planar trigonal while acctaldehyde is planar trigonal at C#) and
tetrahedral at C#2. Therefore both formaldehyde and acetaldehyde don’t have same
molccular geometry ‘
Carbonyl compounds include aldehyde and ketones.. Aldehydes have structural formuls
0

| ; Il Il
R—J.—H while ketones have R—C—R or R—(C—R". Therefore both aldehydes and
ketones don’t have same general structural formula,
' )

In zldehydes the structural formula is R—H—H in which R can be a hydrogen atom is

true rfor F=C—H while R is an alkyl group and its true for

I
HC=C=Hor HC—CI1,— C—=I1

The general structure is formula of ketone is R‘C)_R . The carbonyl group >C = s
bonded to two alkyl groups means to C atoms

Mostly in saltllrated _apd aliphatic carbonyl compounds the carbonyl carbon is bonded ©
one or two sp2 hybrfdfn-d carbon atoms through single bond (sigma bond) while it is 2150
attached to sp® hybridized oxygen atom through a double bond

)
('HJ—?—(‘II, CH,-J—H
v w W U W
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UHS Topic-5C

e

Q.10

Q.11

Q.12
Q.13

Q.14
Q.18

Q.16

Q.17

Q.18
Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Aldehydes and Ketones
= = —_—

R R or R l 1

)
2
UL

Planer trigonal

- = | : g 5
In case of ketones the structural formula is R-—Ll'-— R. If R will be a H-atom then it will
be an aldehvde

The unsymmetrical ketones have two different alkyl groups on cither side of carbonyl

group like (.'II‘—CH:—-g—CII.—CI i~—CH,

All compounds have ~CHO group. Therefore all the compounds are aldehydes
e Moy

2CH,OH+0, —=:28 3 )HCHO+2H,0

LLLLY

2CH,OH+0, —2881% 5 9HCHO+2H,0

o
CH, -CH, -OH +[0]—5£5% CH,CHO + H,0

FeO. M020; and Pt-asbestos are catalysts used for air oxidation of alcohols to aldehydes

while NaxCr207 + HaSOs combination is used for the production of nascent oxygen
which is used to oxidize alcohols to carbonyl compounds.

Methyl ethyl ketone is a 4-C ketone. So, it requires a 4-C secondary alcohols

(;)H __ : 0
HC—CH—~CH—CH,+ [0] =5 CH.—‘CH:—&.—CH.
CH,-CH, -OH + [0]—553%—CH, ~CHO

This reaction is involving oxidation of ethanol
2CH,0H ,,+ Oy, — re=—»2HCHO, ,+ 2H 10

RIIE o

2CH,0H + 0, —Aten oy 5HCHO + 2H,0

e
Na,Cr,0,+4H S0, —» Na,S0,+Cr, (SO, ), +4H,0+3[ 0]
3C,H,OH+3[0]—>3CH,CHO+3H,0

2HCHO+0, ——250 0 3 JHCHO+2H,0

8000

2HCHO+O, —Leddetn_y 3 ICHO+2H,0

[EUR

H,C -[CH, -011|+[()]—“L;f§§;"—>||,c— CHOJ+I,0

e e ————

R - [CH, - O |[0] £ 11,0 - [CHOH1,0

1,50,

Pramary aleohol Aldeliyde group

H—|CH, - OH[+[0]—SSs—> H=[CT10}+1,0

Aldehyde group
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Q.25 ([’)'Ul"ing the oxidation of ethanol to get a acetaldehyde, acetaldehyde is immeﬂiatel.
istilled off to avoid its oxidation. This distillate (mixture of ethanol, wate, an;
-— acetaldehyde) is then condensed. To get pure acetaldehyde, it is redistilled
. Isobutyl alcohol is primary alcohol
CH, CH,
H,(:—éH—-'(jH;—'OH-» (0] 222 H,C—CH—CHO
2-Mcthyl propanal
Q.27 The aldechydes and ketones give yellow or orange colour crystals (34
dﬂmtrophcnylhydrozone) |

-!—-1 R
H MC=0) +[HN~NH-C,H,(NO,),—— MC=N—NH=CH,NO,),+H

Yellow or Orange

R . R
R >E! +H.Nj=NH-CH,(NO,), — RB—NH*CJ‘L(NO:):* H,0
Yellow or Orange

Q.28 The reduction of any ketone by NaBHs, LiAlHs or Ha (in presence of Ni / Pt/ pg
catalyst) produces Secongary alcohol > C = O is reduced to > CH — OH

: R :
JC=0—z—~  DCH-OH
Q.29 When HCN is added to any carbonyl compound it produces an adduct which contain both
—CN group and —~OH group attached to one carbon, called cyanohydrin.
R ~CHO + HCN—2“>R ~CH(OH)(CN)
Q30 NaBHs can reduce >C = O group to >CH-OH group but cannot reduce >C=C<. So, in
B S o o et e HC=CH-H,C
’_=_3>m!\'aml. LR ELI=H,
| Hl HoO H‘C
Q.31

Reactivity of carbonyl compound % ——————
# of R groups

|
Size of R groups
. T
# of C-atoms

Reactivity of carbonyl compound =

Reactivity of carbonyl compound «

Reactivity order:
Aldehyde > Ketone
 Small aldehyde > large aldehyde
Small ketone >large ketone
Unsymetrical ketone > symmetrical ketone
Aliphatic aldehyde / ketone = aromatic aldehyde / ketone
X is acetone because 2,4 dinitrophenylhydrazone contains two —CH3 groups.

r HC
H’i)@ + [FGN]—NH=C,H,(NO,), ——' —NH—CH,(NO,), + H.0
H,C

H
) ——-—""EEB‘

Q.32
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Q.33 The formation of cyanohydrin is achieved by addition of HEN to carbonyl compounds.

As this addition is initiated by the attack of ~CN™ to carbonyl carbon of carbonyl

compound. Therefore, it is a nucleophilic addition reaction.

Q.34
NaBH,——Na" +BH

BH, — BH, + H’

H™ is reducing agent because i}{rcduccs carbony! carbon of carbony! compound.
R

TaE e 4 J— H%-U

R

Q.35 Acctone is a 3-C ketone. On reduction, it will produce a 1-C secondary alcohol.

H,C Pealii H,C
NC=O s ICH=O1)

H,C H,C
Isopropyl alcohol / 2-Propanol

Q.36 In case of unsymmetrical methyl ketones, the carbonyl group remains wit
group while the carbon of other alkyl group will be oxidized to ~COOH.

Q.37 Allthe aliphatic aldehydes gives positive test (silver mirror formation on the inner side of
test tube) while ketones don't. So, any aliphatic aldehyde can be distinguished from
ketones by Tollen’s test.

Q.38

h the ~CH3

Reactivity of carbonyl compound e :
# of R groups

1
Size of R groups
|
# of C-atoms

Reactivity of carbonyl compound

Reactivity of carbonyl compound «

Reactivity order:

Aldehyde > Ketone

Small aldehyde > large aldehyde

Small ketone >large ketone

Unsymetrical ketone > symmetrical ketone

Aliphatic aldehyde / ketone > aromatic aldehyde / ketone

0.39 A, B, C are mild oxidizing agent, so they can oxidize aldehydes only (due to high
reactivity than ketone) but not ketones but the combination of K2Cr2O7 and H2S04

produces nascent OXygen which is very strong oxidizing agent. So, it can oxidize both

aldehydes and ketones.
Q.40 Fehling’s solution is
cupric ion reduced to
Q.41 Aliphatic aldehydes arc react
aliphatic aldehyde can reduce Tollen’s reagent

alkaline solution containing cupric tartarate complex ion. This
brick red coloured cuprous oxide (Cu20) by an aliphatic aldehyde.
ive than aromatic aldchydes and ketones so, a small
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nea
Q.42  Ethanol out of all primary alcohols, 2-alkanols out of all seconchry\

aICQhQI
acetaldehyde out of all aldehydes and methyl ketone out of all ketones gives halogy.
’ s
test

Q.43 Any carbonyl compound needs HCN to produce cyanohydrin. HCN if obtained
reacting NaCl with HCI

NaCN + HCl—— NaCl + HCl

in Sity by

NaBH, — Na"+BH;

Q.44
BH,——BH, +H"
Q.45
H C H,C
= D ld—ix—o
H, H.C
Acetone
H._C\ H‘C\
H=C—0 + HO f===y  HC—QOH+ OH"
H.C H,C
Alkoxide of acetone Secondary alcohol
Q.46
H,E‘ H,(é_‘-
HC-HC-11.C ey, HC—HC-H,C
§ C)@] — : .Cm |

3-Methyl-2-pentanone
Q47  2HCHO + O, —5"—>3CH,0H + 2H,0

Q48 CH,CHO2[ Ag(NH,), JOH—— CH,COONH, +2Ag+2NH, +H,0

Q.49 Ethanol out of all primary alcohols, 2-alkanols out of all secondary alcohols.
acetaldehyde out of all aldehydes and methy| ketone out of all ketones gives haloforms
test

Methanol cannot give this test

R . R
ks H)'—T)‘\c= +HN-G —L—-rH—G+H_.0

__——-";'0-
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6C  CARBOXYLICACIDS

......

Topic )  [PRACTICE EXERCISE]

SICALPROPERTIES OECARBOXY LIGE e
Q.1  General formula for carboxylic acid is il i

e —

A} Cetinhy . C) Cal 1,02
B) CoH2,02 _ D) CaH240
Q.2 Which of the following is an unsaturated carboxylic acid
A) Malonic acid ' C) Oxalic acid
B) Succinic acid D) Maleic acid
Q.3  Acetic acid exists as dimer in benzene due to
A) Presence of hydrogen at o -carbon C) Condensation reaction
.B) Presence of carboxylic group D) Hydrogen bonding
Q.4  An acid with unpleasant smell
A) Formic acid C) Acetic acid
B) Propionic acid D) Butyric acid
Q.5  Glacial acetic acid at low temperature is a -
A) Semi solid C) Ice like solid
B) Viscous liquid D) Dilute liquids
- I A CTIONS OF/CARBOXYLICIACIDS H—
Q Which of the following is unsaturated aliphatic organic acid - - 1
A) Maleic acid C) Terephthalic acid
B) Phthalic acid D) Adipic acid
Q.7 Which one is carboxylic acid
C) Picric Acid

A) Carbolic acid
B) Carbonic Acid _
0.8 Organic acid which cannot obtained by
A) Succinic acid
~ B) Butyric acid
Q.9 By oxidation of whic
A) Z-Mclhyl-z-propanol
B) 2-Butanol

Q.10 A compound i oxidi

butyric acid, starting compound can be:
C) Butanoic acid

A) Butanol
D) All of these

' D) Palmitic acid
hydrolysis of fats
C) Acetic acid
D) Propionic acid
h compound carboxylic acid cannot be obtained.
C) 1-Butanol
D) 3-Propanol
zed to x, by further oxidation of x if resulting compound is

B) Butanone e -
Q.11 Alkane nitriles 00 boiling with which type of acid gives organic acids
A) Organic ~ C) Phenol
D) Mineral acids

B) Alcohol

211
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Q.12 Metallic cyanides give alkyl cyanides in the presence of
A) Acid C) Water
B) Base D) Alcohol
Q.13 Gas released by basic hydrolysis of alkane nitriles
A)NO; ' C) NHa
B) CO; D) H:
Q.14 Oxidation of 2-Pentanone by strong oxidizing agents gives
A) Methanoic acid, Ethanoic acid C) Propanoic acid, Ethanoic acid
B) Ethanoic acid, Butanoic acid D) Butanoie acid, Methanoic acid
Q.15 Acetic acid (ethanoic acid) can be prepared from ethanol under
A) Oxidizing condition ) Reducing condition
B) Redox condition D) 7.0 pH condition
Q.16 Ethanoic acid is synthesized from cthanol involves the use of
A) Acidified potassium dichromate C) Ammonical silver nitrate
B) Both “A™ and “C™ D) Fehling's solution
Q.17 If ethanoic acid is to be prepared by hydrolysis of alkane nitriles, which of the
following can be the reagent to be hydrolyzed
A) CH:CN -+ C)CH;CHxCN
B) HCN D) NaCN + HCI
Q.18 Hydrolysis of CH3CH:CN will synthesize
A) Ethanoic acid C) Propanoic acid
B) Methanoic acid D) Glutamic acid
Q.19 Alkane nitriles can be prepared by treating alkyl halide with
A) Alcohol C) Alcoholic potassium cyanide
B) Potassium cyanide D) Water
Q.20 Ethanoic acid can be prepared by hydrolysis of
A) Methyl chloride C) Ethane nitrile
B) Ethanol D) Ethyl chloride
Q.21 Propanoic acid is produced from : on acidic hydrolysis
A) l-propanol C) Isopropyl cyanide
B) n-propyl cyanide D) Ethyl cyanide
Q22 CH,CN+H,0——A—5>CH,COOH. Predict “*A™ among the following
I
A) CH3CHzNH; C) CH,~C-NH,
0 0
B) I D) l
NH,-C~NH, CH,-C-OH
Q.23 Hydrolysis of ethane nitrile in presence of HCI produces carboxylic acid. Identify
the by product produced during reaction .
A) NH4NO; C) (NH4)2S04
B) NH4Cl D) All of these
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. Q.24 Potassium carbonate is decomposed by acetic acid and release a gas, the nature of

gas is . ' |

A) Basic C) Neutral

B) Acidic D) Unpredictable
Q.25 Which group of carboxylic acids is active for reaction with alkali metal carbonates

A) H-atom ~ C) Carbonyl group

B) Hydroxyl group D) Carboxylic group
Q.26 'Which reaction can be used in artificial juices formation with carboxylic acids

# A) Hydration C) Esterification
| B) Hydrolysis D) Salt:formation

Q.27 The addition of ethyl alcohol in protonated acetic acid-is

A) Electrophilic substitution C) Nucleophilic addition

B) Nucleophilic substitution ) D) Oxidation
Q.28 Benzyl alcohol and acetic acid give a compound with fragrance

A) Banana C) Pineapple '

B) Apricot ' _ D) Jasmine. |
Q.29 Ammonium acetate converts to acetamide by

A) Cooling C) Heating

B) Dehydration D) Both B and C
Q.30 Which of the following represent acid amide

-A) CH3COONHj4 ' C) CH;COClI

B) CH3;CN . " D) CH3CONH;z

Q.31 Which sequence of groups replace OH of carboxylic acid to halides, esters and

amides respectively _ .
A) OH, X, NH2 C) X, OR, NH:
B) NHz2 H, X ' D) X, OR, NOz
Q.32 Which gas release during acid halide formation with the help of thionyl chloride and

carboxylic acid

A) CO2 ' C)NO’
B) SO D) SO:
Q.33 Which of the following can be the reagent to produce acetyl chloride from cthanoic acid
A) SOCl; C) PCls
B) NaCl D) Both “A™ and “C”

Q.34 During the formation of an acid amide from ethanoic acid, what actually happens
A) Displacement of the -H from the acid by —Cl
B) Displacement of the ~OH from the acid by -NHa
C) Attachment of -NHz with the carbonyl oxygen

D) Displacement of the ~H from the acid by -NH:
Q.35 Carboxylic acids react with active metals (Na, K, Ca and Mg) to form their salt and

A) H;0 C) CO; only
B) H20 and CO2 D) H, gas
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Q.36 Which pabr can be used ay reactant for the preparation of acetyl chloride
A) CHLWCOOL, 1) C) CHyCOOH, PCls
) CLLCOON, SO, D) Both “B" and “C”
Q.37 For producing « carboxylic acid derivative. The addition of nucleophile to carboxy|
group is always followed by displacement of
A) ~COOH group C)-OH group
3) 1 atom 1) OR
Q.38 Which statement is incorreet about formation of ester
A) When carboxylic acids are heated with alcohols, esters are formed
13) Esters have fruity smell
C) Esters are used as antificial Navours
1) Ester are formed in the presence of NaOl |
Q.39  Which ester is used as orange flavour
A) Amyl acerate C) Octal acetate
B) Benzyl acetate D) Isobutyl formate
Q.40 Esters are
A) Acidic C) Neutral
B) Basic D) None of these
Q.41 The work of concentrated H2SOyq in esterification process is as
A) Dchydrating agent and catalyst . C) Hydrolyzing agent
B) Dehydrating agent D) Catalyst
Q.42 Acetyl chloride is soluble in which solvent
A) Water C) Ether )
B) Acetone D) Both ‘A’ and ‘B’
Q.43 Which of the following is not an example of electrophilic substitution reaction
A) Reaction of CH3;COOH with Na C) Reaction of CH3;COOH with NaHCO:

B) Reaction of CH3COOH with Na;CO3 D) Reaction of CH;:COOH with PCl:

Q.44 Identify reversible reaction among the following
A) Esterification C) Acid Halide formation
B) Acid Amide formation D) Acid anhydride formation
Q.45 During formation of acid halide, -OH of carboxylic acid is replaced by
A) -NH: C) (CO)0<
B)-OR D) -X
Q.46 Ethyl butyrate is an ester formed by combination of and butyric acid
A) Ethyl alcohol C) Propyl alcohol
B) Butyl alcohol D) Methyl alcohol
Q.47 By product produced during hydrolysis of alkane nitrile in basic medium is
A) NH3 ' C) (NH4)2804
B) NH«Cl | D) NH4NO;
Q.48 Which of the following bond undergoes cleavage when carboxylic acid reacts with
Na
A)C-0O ; C)C-C
_ B) O-H D) H-H
Q.49 2CH,COOI + xCa—— Ca(OCOCIH;), + H,0. Calculate value of “x".
A) 03
B)2 D)4
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Carboxylic Acids

e

STRENGTH OF ()lt(;\Nl(iE}‘}\Cll)S RECATIVE

Q.53

e ————
S ——

TO CHLORO-SUBSTITUERED ACGIDS

Strongest acid among following is

Fs 'H:C 2

A) CH;CH2COOH C) CH;CHCICOOH
B) CH:CClL,COOH D) CH;COOH

The stronger acid among the following is. '

A) C1:CCOOH C) CICHCOOH

B) Cl.CHCOOH D) CH3;COOH

The strength of the organic acids and chloro substituted acids is measured by pKa
scale such that smaller value of pK, corresponds to

A) Stronger acid . C) Weaker acid

B) Mild acid D) Very weak acid
Identify strongest acid among the following

A) a-chlorocarboxylic acid C) y-chlorocarboxylic acid
B) B - chlorocarboxylic acid D) Carboxylic acid

PN R RS CTANTS LA HAR FIMA WUA Y
J ¢

Q.54 Organic acids (Carboxylic acids) are considered as -

A) Strong acids : C) Weak acids

B) Mild acids D) Mineral acids
Q.55 Identify strongest conjugate base among the following

A)OH™ - - C)RCOO™

B) OR D) PhO™ . |

JeasT papeRs QUESTIONS N
Q.1 In ‘CH;-—] CH —_ZCH _'cOOH which one is a—carbon atom?
CH, CH,

A)l C)2

B)3 ' D)4
Q.2 The dilute solution of is called Vinég::- o

2 ic aci ) Acetic aci

3)} Egg?ca::l:?d D) Oxalic acid
Q.3 Which of the following is not a fatty acid? bl

A) Phenyl acetic acid C) Stearic il.CId

B) Palmitic acid D) ()!cw acid . ,
Q.4  Which one of the following compounds can exist in the form of cyclic dimers?

A) Benzene C) Acetals el

B) Ozonide ' D) A carboxylic acid
Q.5 . Consider the following reaction

CH3;COOH + Mg(metal) —»?What product will form
' C) Magnesium ion

ynesium formate .
A) Magnesium D) Carboxylate ion

B3) Magnesium acetatc
215
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Q.6 The formation of ester from acetic acid in presence of acid and ethanol is a

A) Nucleophilic addition reaction C) Nucleophilic substation reaction
B) Electrophonic substitution reaction D) Electrophonic addition reaction
Q.7 Organic compound ‘X’ and ‘Y’ both can react with Na-metal to evolve hydroge,

gas. ‘X’ and ‘Y’ if react with each other form an organic compound ‘Z’ which gives
fruity smell. What types of compounds ‘X', ‘Y’ and ‘Z’ are?

il A | N 0 Y] | R l
A) Alcohol Ester Acetic Acid
B) Alcohol Ester Mineral Acid
©) Alcohol Acetic Acid [ster
D) Alcohol Mineral Acid | Ester

Q8 CH,COOH +CH,CH,0H =—=CH,COOC,H +H,0

Which one of the following will act as a catalyst in above reaction?
A) HNO; C) Acidified potassium dichromate

B) H28O04 D) SOCIz
Q.9  Which one of the following reaction of carboxylic acid is reversible?

A) Esterification C) Reaction with PCls
B) Salt formation D) Reaction with SOCI;

Q.10 - During esterification, the bond from alcohol that breaks is between
A) Carbon and Oxygen ~ C) Carbon and carbon

B) Oxygen and hydrogen D) None of these
O 0O :
I I
Q.11 C,HOH+CH, ({ —CH; (i+ H,0
OH OC,H,
Which of the following catalyst is used in the above reaction?
A) Pt C) Ni

B) Pumice stone D) Conc. H2SO04
Which product is formed by the reaction of carboxylic acid with alcohol?

Q.12
A) Ester C) Aldehyde
B) Alkane D) Ether
Q.13 Which one of the following compounds act as catalyst when alcohols react with
carboxylic acids
A) Pt C) Ni
B) Conc. H2S04 D) Conc. HNO;3
Q.14 What will be the outcome of reaction of methanol with ethanoic acid in the presence

of concentrated sulphuric acid?
A) Propanone is formed C) Methyl ethanoate is formed

B) Propanoic acid formed D) Propanol is formed
Q.15 CH3COOH + PCls — the products of above reaction are

A) CH3COCI + POCI; + HCI C) CH;ClI + POCI; + HCI

B) CH3COCI + POCI; + HCI D) CH3COCI + POCIs + Ha
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Q.16

Carboxylic Acids

———

—
——

CH3COOH + PCls —?
Which one of the followi
A) POCII"'C"'JCOCIQZK&% Options shows the products of above reaction?

B) POCly+CH3COCly+1; C) CHCOCHPOCI+HCI
: D) POCH+CH3COCIHHC
Q.17 Identify the product X in the following reacl)i:;;fﬁlﬂ(_i 13COCIH+HCI
Yields y
CH,COOH+ PCl, — X 4 p
A)CH;COCl rPochiwer
B) CH:COCl, &) CHiCOCH:Ch
Q.18 Which balance chemical D) CH2COClz
: thionyl chloride? cal equation show the formation of ethanoyl chloride using
A) CH,CH,COOH +2S0Cl| - CJ 1,CH,COCI+80, + HCI
B) CH,COOH +SOCl, - CH,COCI+80, + HCI
C) HCOOH +S0Cl, = HCOCI+S0, + HCI
D) CH,CH,COOH +2S0Cl - CH,CH,COCI + 80, + HCI
Q.19 Which of the following reagent is required for preparation of acyl chloride
(CH3COCI) from ethanoic acid?
A) HCI ' C) bCls
B) CH;Cl D) POCl; |
Q.20  Acetyl chloride (Ethanoyl chloride) is used in the synthesis of organic compounds.
It is prepared by treating acetic acid with
A) SOCI, C) HCI
B) CHiCl - D) CINH:
Q.21 The -NH-CO group is called »
A) Amide, group C) Amino group
B) Protein linkage : " D) Peptide linkage
Q.22 When ethanoyl chloride reacts with methylamine an amide is formed. What is the
structure of it amide formed?
(|:|) I
A) CH,-CH,-C-NH, e C) CH, -C-NH,
| i
: Il
B) CH,-CH,-C-NHCH; D) CH, -C-NHCH,
0
Q23 I |
CH, - C—OH+NH, —<-?
The final products formed are
0 O
g ; 0 |l
A) CH,-C- NH,+CO, . CH,-C-NH,+H,0
O
.. o
B) CH,—J:"NHz+H:' D) CH,~-C-NH,+HCI

KETS - PRACTICE BOOK

217



UHS Topic-6C Carbonyllo Aoty

4

Q.24 Carboxylic acids are rather hard to reduce, which powerfol vedueing wigent can b
used to convert them to the corresponding primary nleohol

A) H:804/ HgSO, CY LN
B) V20« 1) KUt/ 150

Q.25 Carboxylic acids can be reduced into corvesponding  alcohols, Which of 1he
following reagent can be used for this purpose?
A) K.Cr,0, ) LiAlL,

B) H.S0, 1) KMnO,

Q.26 Reagent used to reduce a earboxylic acid to an alkance iy
A) Ni/Ha ') Naltly

B) P/HI 1) LiATT L
Q.27 *Ka’ values of few organic acids are given,

EETA I SERORERI K TR

_CHiCOON | 1L85x10 %
CeLCoon | 2xi0?
| CHCLCOOH | 5.0x107

CH:CICOOI 1.3x10)

The order of the acid strength is
A) CCI:COOH > CHCI,COOH > CH2CICOOH > CH;COOIH

B) CH:COOH > CHCI,COOH > CCI;COOH > CH2CICOOI
C) CHCI:COOH > CH3;COOH > CCI3COOH > CHCICOOH
D) CCI:COOH > CH3;COOH > CHCLCOOH > CH;CICOOH
Q.28 Seclect the correct acidic strength order of chlorosubstituted acids
A) CH3;COOH > CICH>COOH > CI,CHOOH > C,CCOOH
B) CH3COH > Cl,CHCOOH > ClI;CCOOH > CICI ,COOH
C) Cl:CCOOH > Cl,CHCOOH > CICH2COOH > CH;COOH
D) CI;CCOOH > CH3COOH > ClCHCOOH > CICHCOOH
Q.29 Which one will be act as a strong acid
A) Dichloroethanoic acid C) Ethanoic acid
B) Trichloethanoic acid D) Chloroethanoic acid
Q.30 Which of the following compounds in the form of aqucous solution will

CO;z on reaction with sodium carbonate

A) CH3;COOC;Hs C) C2HsCOOC,; Hs

B) C;HsCOOCH; D) C;HsCO-OH

Relative acidic strength of alcohol , phenol , water'and carboxylic acids is
A) Carboxylic acid > Alcohol > Phenol > Waler

B) Carboxylic acid > Phenol > Water > Alcohol

C) Phenol > Carboxylic acid > Alcohol = Water

D) Water > Phenol > Alcohol > Carboxylic acid

An organic acid ‘2’ reacts separately with sodium bicarbonate, sodium hydroxide

and sodium carbonate. Which one of the following represent the structure of 'z’

A) HCOOC;Hs C) CH;CH20H
B) CH3 - CH =CH; D) H;C - CHz = COOH

produce

Q.31

Q.32
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Q.33 Ethanol, ethanoic acid and phenol all contain acidic functional groups, the order of

the acidic strength is Ethanoic acid> phenol>ethanol

This is mainly due to

A) Electron releasing (donating) effect of ethanoic acid is greater than that of ethanol
B) Electron re!easmg (donating) effect of phenol is greater than that of ethanol

C) Electron with drawing effect of phenol is greater than that of ethanol

" D) Electron with drawing effect of ethanoic acid is greater than that of phenol

Q.34

Q.35

When CH3—CH2-OH is oxidized in the presence of K2Cr207 and H2S0s, the product
formed is '

ﬁ 0
I

A) CH, -C-OH C) CH, -C-CH,

i T
B) H-C-OH D) CH, -C-0OCH,
Compounds having — C = N group are called
A) Cyano compounds B) Nitro compounds
C) Carbon nitrogen molecules D) Nitriles

PAST PAPERS QUESTIONS

5 &_’ 7 {12 17 22 B 27 BLWN 32
3 e 3 = 13 W 18 NS 23 f 28 W0 | 33
4 9 14 B | 19 X 24 W 29 34
3 10 15 20 [Vied 25 MK 30 35
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UHS Topic-6C A

Q.1

Q.2

Q3
Q.4

Q.5

Q.6
Q.7
Q.8

Q.9

Q.10

Q.11
Q.12

Q.13
Q.14
Q.15
Q.16

Q.17

EXPLANATORY NOTES)

(lle -~COOH

CH-COOH

have double bond and have open chain structure
Carbolic acid = Phenol

Carbonic acid = H2CO3

Picric acid = 2,4,6 — Trinitrophenol

Palmitic acid = Carboxylic acid

Aliphatic monocarboxylic acid is called fatty acid. Fats on hydrolysis give saturated fatty
acids. Succinic acid is a dicarboxylic acid so it is not a fatly acid

2-Methyl —2— propanol is tertiary alcohol. S0 it cannot be oxidized to carboxylic acid
because it does not contain a-H. Under same conditions it show elimination and give

alkene

Q=0

CH, - CH, -CH, —~CH, ~OH—%»CH, -CH, -CH, ~C-H —19 4 CH,CH,CH,COOH

RCN +H,0 —¥2=222>RCOOH + NH,Cl
R-X +KCN—t=_,R —~CN+KX

RCN +H,0—2—» RCOOH +NH;, CH; ~CN+ H,0—%>CH,;COOH + NH/

0
l
CH, ~C~CH, —CH, - CH, —gleb— CH,COOH +C,H,COOH

KMnO,

(0]

C,H, —OH —2¥s=_, CH, ~C-OH
Strong oxidizing agent is required to oxidize alcohol

CH,CN—3—>CH, - P: —NH, —2— CH,COOH
CH,CH,CN—%2— CH,CH,COOH .
R - X + KCN—22% 5, R —CN +KX
CH, -CN + H,0—"—CH,COOH + NH/
C,H, ~-CN—%2— CH,CH,COOH

0
CH, —CN +H,0—5—>CH, - g- NH, —t5—CH,COOH

220
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Q.18 During acidic hydrolysis if acid is
HCl—— NH,Cl saltis produced, HNO, —— NH,NO, saltis produced, H,S0, —(NH, ), SO, saltis produced

Q.19 K,CO, +2CH,COOH —»2CH,COOK +CO, +H,0

COz is evolved which is acidic in nature
Q.20 Reaction with carboxylic acid and carbonates are example of E*— substitution

Na +CH,COOH — CH,COONa +%Hz. So, O — H bond break

Q.21 Artiﬁ_cial t}avours are derived from esters _
Q.22 Esterification is an example of Nucleophilic substitution reaction. In which O —H bond
of alcohol breaks while C = O of carboxylic acid break

Q23 CH,COOH +C,H,CH,0H === CH,COOCH,C,H, +H,0
Q.24 CH,COONH,—CH,-CO-NH,+H,0, It is a heating and dehydration reaction
Q.25 CH,-CO-NH,——acid amide
Q26 Acid halides (-OHby-X), Esters (~OHby—OR), Amides (~OHby—NH)
Q.27 CH3;COOH+SOCl; —> CH3COCI+H,0+802
Q.28 CH;COOH+SOCI; —— CHyCOCHH20+S0;
CH3;COOH + PCls ——> CH3COCI + POCI; + HCI -

Q.29 —OH replaced by —NHa
Q.30 RCOOH + active metal — Salt + Ha

Q.31 CH;COOH+SOCl;— CH3COCHH20+502
CH;COOH + PCls — CH3COCI + POCI3 + HCI
3CH3COOH + PCl; ——»3CH3COCI + H3POs

Q.32 For Nucleophilic substitution reaction of carboxylic acid
—— C - O bond breaks '

— > —OH replace by -OR

Q.33 Esters formation are catalyzed by =Iicids
Q35 Esters are neutral species because aqueous solution of esters have no effect on litmus paper

Q.36 Mineral acid act as catalyst and dehydrating agent during esterification

Q.37 Acetyl chloride is polar and will dissolve more in polar solvent
Q.38 CH,COOH +PCl,—>CH; —CO-CI+POCI, + HCI, In this reaction C — O bond of

carboxylic acid break so it is Nu substitution reaction
039 CH,COOH +C,H,CH,0H==CH,COOCH,C/H, +H,0
Q.40 In halide formation ~OH is replaced by —X
Q.41 .
C,H, ~OH + HO —CO~CH, —~CH, ~CH; —C,H, -0~ CO ~CH, ~CH, - CH, +H,0
Ethyl Butyrate

042 R-CN+H:0 —2—RCOOH+NH;
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Q.43
CH,COOH + Na—> CH,COONa +-;—H-I. O — H bond of carboxylic acid break os jj i

electrophilic substitution reaction

Q.44

OCOCH, |
2CH,COOH+Ca—> Ca +
OCOCH,

Q.45 Halogens are electron withdrawing group. Greater the number of halogens, more the

H,0

electron withdrawing effect, strong will be acid
Q.46 Acidity = no of halogen atom

I
acidity

Q.47 pK. o

Q.48 Closer the halogen to functional group carbon, greater the acidity
Q.49 Carboxylic are weak acid
Q.50 ‘

OH™ +H* —>H-O0H

OR+H*——R-0H

RCOO™ + H* ——> RCOOH

PhO™ + H"——> PhOH

Among these conjugate acids, alcohol is the weakest acid. If acid is weakest, strongest

will be conjugate base

L
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AMINO ACIDS

Topic 3 [PRACTICE EXERCISE)

o1

IHE GENERAL STRUCTURE ORA

MINOJACIDS FOUNDIN PROTEINS SR

Amino acids contain .
A) -NO; and -COOH C) - NH; and ~OH _
B) -NH; and = COOH D) - OH and - COOH :
Q.2  Side chain in the structure of a-amino acid is represented by
B)R D) H
Q.3  Which of the following is a-amino acid :
A) CH,-CH(NH,)-CH, -COOH C) CH, ~CH(NH,)-COOH
B) CH,-CH(NH,)-CH, - CH, -COOH . D) All of these
Q.4 a-carbon of nature occurring amino acid is always _ hybridized
A) sp C) sp’
B) sz D) dspz
Q.5 The number of a-amino acid on the basis of side chains primarily involved in
protcin synthesis are
A)3S C) 10
B) 20 _ D) 30
Q.6 Which of the following species is different for different a-amino acids
A) COOH C) NH2
B)R D)H
Q.7 Amino acids that can-not be synthesized in our body are called
A) Essential amino acid C) Complete amino acids
B) Non-essential amino acid D) All of these
Q.8 Which of the following is non-essential amino acids
A) Lysine C) Histidine
B) Valine D) Proline
Q.9 Amino acids are the building blocks of .
A) Fats C) Carbohydrates
B) Proteins D) Starch
Q.10 The structure of valine is
CH,-COOH CH,-CH - CH - COOH
A) | C)
NH, CHly NH,
IL(I_‘—(IJI 1,
ll,(‘i CHCOOH
B) CH,-?H - cool D) it
NH,
Q.11 Glycine is different than all other naturally occurring a - amino acids due to
C) It is not optically active amino acid

A) Having « - hydrogen alom
B) Neutral in nature

D) Both *A” and “C”
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ﬁ

Q.12

Q.13

Q.14

Q.15
Q.16
Q.l'?.
Q.18
Q.19

Q.20

Incorrect statement about ac-amino aci_ds is

A) The zwitter ionic structure is aTso'caéI.ed ]mtgmgl Sf%]rtm .

B) All « — amino acids exist largely in dipolar ionic _ S

C;—NH: group always presenton a, oy carbon etc in nanuallgr m%?m;::d:p

D) Every amino acid contains at least one amm:i) groug 3:1 nc::}; zd by 3;“ i
erties of each amino acid are dete

The unique prop e

3; SL";‘LZ? ;?'ﬁnds to other amino acids D) Presence of hydrogen
NH,

Number of chiral centers in CH, —CH—E‘—COOH

| &, 1
A)2 ‘ C)1
B; 3 , D) 4
The cyclic neutral amino acid is
A) Histidine C) Proline
B) Lysine : D) Glycine
Which of the following can be prepared by our body
.A) Valine C) Glycine
B) Lysine ' D) Histidine
Amino acid which have methyl group attached to a-carbon
A) Alanine C) Lysine
B)Aspartic acid ' D) Histidine
Which one is not amino acid
A) Aspartic acid - C) Glutamic acid
B) Picric acid D) Valine
The IUPAC name of alanine is
A) 2-Aminobutanoic acid C) 2-Ethanoic acid
B) 2-Aminopropanoic acid D) 2-Aminopropionic acid

The name of gm amino acid

HN -CH, C NH CH - COOH

CH,
A) Alanylglycine C) Lysylglycine
B) Glycylalanine D) Glyevlvaline
BRI MINO ACIDS ONTHEBASIS OFNATURE OF R GROU } -2
Q.21 Which of the following amino acid has polar R group
A) Glutamic acid C) Valine
B) Glycine ' D) Alanine
Q22 Which of the following amino acid has non- polar R group
A) Glutamic acid . C) Threonine
B) Histidine D) Alanine
Q.23 The pair of amino acids that has more number of carboxyl groups as compared
amino groups | '
A) Hrsl?dine and Iy§ine C) Histidine and alanine
B) Proline and glycine D) Aspartic acid and glutamic acid
KETS -~ PRACTICE BOOK —




UHS Topic-7C

Q31

Q.32
Q.33
Q.34
Q35

Q.36

B) Isoleucine D) Phenylalanine

—_— Amino Acids
~ Q.24 The amino acids whi i =l
Lol Lysing (s which contain non-polar alkyl group
B) Histidine o EE
25 Which of t : i aeinlet
Q ikyaeten he following doesn’t contajn primary amino?
B) Vali : C) Proline
26 \\?hi:hmi' h . D) Aspartic acid
Q.2 ol the following is not an aliphatic amino acid?
A) Gl_v_cme ~ C) Alanine
Q27 Which of the fo i g rudine
=" A)Proline owing has same number of oxygen and nitrogen atoms
. C) Glutamic acid
B) ‘-"’alme D) Lysine
Q.28 }:’hl;chl‘ol' the following has more number of COOH group than nitrogen atoms
) Proline C) Glutamic acid
B) Valine | D) Lysine
Q.29 Which t_)fthe following amino acid is essential as well as basic
A) Alar]lne C) Aspartic acid
B) Proline D) Arginine
Q30 Which of the following is neutral but non-essential amino acid
A) Alanine ' C) Methionine

AN I(}N-:ﬁ;k\("ll) BASE PROEPRTIES OF AMINO AC
The internal salt of alanine has structure ;

B) Amino group nitrogen D) Carbonyl group oxygen -
The acidic character of amino acids is due to ]
- C) Carboxylate ion |

A) Amino group )
B) Carbonyl group D) Carboxyl group

H ' H
' - |

A)R —+—CO0Na | .. €) CH,- ﬁl _COO-

H ; H

| Sl
B) CH3—(IZ—C00H : D)le(ll—-COO

NH; NH;,
There are three peptide bonds present in a molecule ol: a
A) Tripeptide Y Tg!rap?pnde
B) Pentapeptide . _ D) .Dlpept;de
Aspartic acid is an amino acid butits natureis
A) Acidic C) Basic ;
B) Neutral ‘ _ D) Amphoteric -
Alanine is an amino acid but its nature 1s '
A) Acidic C) Basic .
B) Neutral D) Highly basic
In the formation of Zwitter jon, the proton from the carboxyl group goes and gets attached to the
A) Carbonyl carbon C) Alkyl group carbon

KETS -

PRACTICE BOOK

225



UHS Topic-7C - Amino Aejg,
d exist as dipolar ion? e
i mpound exist a
Q.37 Which of the following comp C) Liong chain fatty acid
A) Carbohydrate By halocidhasvi d
B) Amino acid ) u—+a ocarboxyl compounds
Q.38 Which of the following contain two acidic ~NH; groups in aqueous media
A) Lysine C) Pmlipc
Q.39 Which of the following pair is incorrect: 1 == |
Glutamic acid - Acidic Gla
Glycine Neutral Gly
Alanine Acidic Ala
D) Proline Neutral Pro |
Q.40 Which of the following statement is correct about Zwitter ion?
A) a-amino acid cannot form zwitter ion
B) y-amino acid can form zwitter ion
C) Most but not all a-amino acids exist largely in dipolar ionic form
D) B-amino acid cannot form dipolar ionic structure
Q.41 Formation of internal salt from amino acid is an example of !
A) Tautomerism ) Chain isomerism
B) Metamerism D) Functional group isomerism
Q.42 When NaOH is added to an amino then internal salt will
A) Accept proton 'C) Neither accept nor donate
B) Loses proton : : : D) Loses its electron pair
| PEPTIDESANDIEROTIINS [
Q.43 There are three peptide bonds present in a molecule of a e
A) Tripeptide | ~ C) Tetrapeptide
B) Pentapeptide ' : ~© D) Dipeptide
Q.44 Peptides are formed from
A) Aliphatic amines C) a-amino acids
B) Carboxylates . D) Aromatic amines
Q.45 A polypeptide having molecular mass upto
A) 15,000 C) 50,000
B) 10,000 D) 1000
Q.46 A peptide having molecular mass more than 10,000 is called
A) Amino acid C) Protein
B) Glycoprotein D) Complex protein
Q.47
" 0 )
l_(\ﬁk O NH,
OH
O—coon + OH  ho / \)1(
N N NHNH,
I
- - 11
Gives rise to a tri peptide called as:
g;’ E,“;'HES'ASP C) His-Pro-Lys
e -His-Pro D) Pro-His-Gla
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Q.48 A polypeptide chain have mass exactly 10,000 amu it will be called:
A) Polypeptide C) Protein
B) Can be called both polypeptide and protein D)-It is a border line case
Q.49 Formation of dipeptide by amino acid is an example of reaction
‘A) Condensation C) Reduction

B) Addition ' D) Combustion
Q.50 In the following structure of a dipeptide, the encircled group is

HzN - ?H tl:-llﬂ fl.‘.H -COOH
R R
A) Peptide linkage : C) Ether linkage
B) Amine linkage : D) Ester linkage
I - - 57 PApers qUEsTIONS IS
Q.1  Aspartic acid is an acidic amino acid which has chemical formula

CH, -CH-COOH CH, -CH-CH, -COOH

A) | C) I
NH, NH,
HOOC - CH, - CH - COOH Pll rla
I
B) NH, D) CH]—CIJ—CHz—-(ll—COOH
' H NH,
Q.2 Organic compound containing both amino and carboxyl group is known as

A) Amino acid C) Saccharide
B) Fatty acid D) Amide

Q.3 Alanine is an amino acid which shows neutral effect on litmus paper, the formula of
alanine may be

H
: I

A) H,N- (|3 —~COOH C) HOOC*CHz—FH—COOH
CH; ' NH:
H
| :

B) H,N- L’l.‘ - (|:H -COOH D) H’IC -(CH,), - (le ~COOH
CH, NH; _ NH, NH,

Q.4  Which of the following structures is not an a-amino acid?
A) CH, - CH - COOH C) HN (l.‘ll COOH
"

©

B) H;N-—CI-Iz~CHz—CHz—CHz-COOH D) H,N- tCH—COOH,
CH:OH
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What is the name of amino acid, NH, -C—COOH where ‘R’ is CHs group?

Q.5
A) Glycine C) Aspartic acid
B) Lysine D) Alanine
Q.6  a-amino acids are compounds having carboxylic acid as well as amino
functional groups attached to
A) Any H-atom in the molecule C) Alternate carbon atoms
B) Same carbon atom D) Neighboring carbon atoms
Q.7  The amino acids which largely exist in dipolar ionic form are
A) Acidic amino acids C) Beta amino acids
B) Basic amino acids D) Alpha amino acids
Q.8  Which one of the following is glumatic acid
H
H
HN —i—coou HN -{— COOH
B) H,CO0OH D) c h
Q.9 Indicate the cyclic amino acid from the following
A) Cysteine C) Methionine
B) Serine D) Proline
Q.10 The structure shown below represents
H
I
He=G—CH— CL— COOH
H H,
AW
A) Proline C) Glycine
B) Histidine D) Lysine
Q.11 Which one of the following structures shows the correct formula of glutamic acid?
A) H2N-CH2-COOH - C) H2N-CH(COOH) - COOH
(IZOOH (IL‘H,
('CH,),. (IZ‘OOH
B) H.N-CH- COOH D) H,N-CH-COOH
Q.12 The structural formula for alanine is
H
' |
A) ‘CHly=GH=C=C00H C) HO~CH,~ .- COOH
CH, NH
T NH,
H *l!
B) H-—-'IC—COOH D) Cl’h-(i.‘-COOH
l .
NH
NH 2
: —
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Q.13 thi‘}:ih Enceﬂof the following is structural formula of proline?
CH, CH—COOH CH,—CH —COOH
A) N N 7 ) . C) [
H | NH,
CH—CH — CH—COOH CH—COOH
B) | e D) |
CH, NH, NH,

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

HOOC— CH,—CH,—CH—COOH
|

NH
What is the name of the above given structural formula?

A) Aspartic acid _ C) Adipic acid
B) Asparagine D) Glutamic acid
Which one of the followmg is simplest amino acid?
A) Lysine : C) Alanine
B) Leucine * D) Glycine
Among the following, chonse the correct option regarding the structure of Alanine: .
e
A) CH;—(IEH—COOH ; o) HC-C- C-OH
" NH H NH,
e S
B) H,c—tlz-(f-(lz-c'—ou D) H—(lz—C—OH
H H NH, 'NH,
The nature of amino acid lysine is ‘
A) Neutral C) Basic
B) Acidic D) Amphoteric
Which of the following has an amino R group
A) Lysine C) Proline
B) Valine D) Alanine
At intermediate value of pH, amino acids form zwitter ions containing
A) <NHH3 and COO~ C) «N*)H2 and COOH
B) -NH; and COO" D) ~NH:z and COOH
In basic conditions, amino acid exists in which of the following forms?
A) H,N* -CH,-COOH C) HN*=CH,-COO0
B) NH,-CH4-COOH D) H, N- C}_l,-—coo‘
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g

I,

Q.21

Q.22

Q.23

Q.24

Q.25
Q.26

Q.27

—— T

The formula of ‘zwitterion’ is represented by

NH, CHCO"

| | C). R
A) R ) O
NH, CHCO,
NH ,CHCO, NH, ICI ICOO"
|
B) D),
Atlow pH or in acidic condition amino acid exist as
A) Anion C) Zwitter ion
B) Cation D) Neutral Specie
Select the correct zwitter ionic structure of an amino acid?
|
R™ - (!.‘ -COOH
N s )
A) i C) H,N -CH,~C00
R
| s
H,N‘-(IZ—COO' |
B) H D) HJN+“CH'—COO-
H

|

R=—C—C00"

| :

NH; A
Select the best option indicating the name of the above structure
A) Cation C) Internal salt
B) Neutral amino acid D) Anion
When acid is added to an amino acid, which one of the following will act as a base?
A) NH;* ' | C)H"
B) COO - D) R group
Acidic character of amino acid is due to
A) -NHz C)-COOH
B) -N"H; D) -COO-
In aqueous solution amino acids exist in an ionic form as shown below
‘N H,
R - (‘3— H
COO~
This ionic form of amino acid is known as
A) Cation - C) Zwitterion
B) Amphoteric ion D) Anion

KETS - PRACTICE BOOK 230



o
Amino Aciilg_

UHS Topic-7C
ﬁ e —
Q.28 The nature of lysine is —_—
o el C) Basic
ey anic com d : D) Leadenly acid
Q.29 An org i pound reacts with NaOH and also gives esterification reaction. The
compounc gives violet color when treated with Ninhydrin solution. Based on these
observation, the compound may have a structure
[§]

A) HC-CH,-COOH C)
COOH
O—m‘—ni-—cmu
NI
B) oh : D) ;’I'
Q30 Structure of dipeptide is
0
HN CH, C NH CH COOH

CH,

This is called

A) Glvey! glycine

B) Glycyl alanine
Q31 Two or more amino acids condensed- to form protein by a

present between two atoms

C) Alaninyl alanine

D) Alaninyl glycine
peptide linkage which is

A)CandC C)OandC
B)Cand N D)Cand H
Q.32 The reaction: :
) HHO
I Lol
H,N - CH ~C—OH+H~N-C-C~OH—>
| I
H H
Gives a product called dipeptide molecule represented by
A) 0O HHO 0) (u) PII ;;I:

1 |

H,N~CH —'C—O-*IN—C-C-OH II,N-L‘H,-aI:'-()_lN_Ic-c-_u”
o=t |

' n I u

H H

B) (l? lli flll’ D) 0O HO
Il |l
HN——CH:—Clt-O-!*iT~(i'"C"'0” II,N—(‘.II,-C-!TI—(I.‘-CHOH
H I H

H H

231
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Q.33 T
H
H | A
>N—c=c__ | O
H | ON—C—C
. H HZ L Son :
CH, This structure is
A) Gly —Ala (dipeptide) C) Gly-Val (dipeptide)
B) Asp-Gly (Dipeptide) D) Asp-Val (dipeptide)

Q.34 Amino acids react with each other such that ~COOH group of one amino acid reggy
with the another among acid to give a condensed structure as shown below

(Ti:H -COOH

R
What is the name of circled part of this structure?
A) Peptide linkage C) Azide linkage
B) Ester linkage D) Carbide linkage

Q.35 Amino acids are bi-functional compounds, with 2 general formula
NH,CH(R)CO,H. A tripeptide is formed between Alanine (ala), Glycine (gly) and
lvsine (lys). There is no repetition of amino acid in this tri-peptide, suggest how
many tri-peptides are possible?

A)3 C)9
B) 12 D)6
Q36 Identify the sequence in Whic(l)l amino an:idso appear in the following tripeptide chain.
| |l
HN—C— C-—I;l——(l,'—C——Pil—CH —COOH
clﬂj H H—(i?—CH, H
CH,
A) Glycine-Alanine-Valine - C) Glycine- Valine-Alanine
. B) Alanine-Glycine-Valine D) Alanine- Valine-Glycine

Q.37 Which of the following is an alpha amino acid?

I
a) O—"‘II-—-CII;——CUOH c) ('"-—TH—C = OH
I : NH. :

NIL,

B) CHsNH2CHCH,COOH D) CH3-CO-NH-CH,-COOH -
Q.38 The skeletal formula of dipeptide formed between aspartic acid and phenylalanin

is given below
NI
. ) [ NIl
1o r\\@
0

o0 N
How many functional groups are present in its formula?
A)l _ C)4
233
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Q.39 The amino acids which are not prepared b

A Enil i e

B3) Non-essential amino acids D) Beta amino acids
Q.40 [UPAC name of alanine is

A) 2-Aminopropanoic acid . I

. A C) 2-Aminoethanoic acid
B) 2-Aminobutanc-1,4-diolc acid D) 2-Aminobutanoic acid

 ANSWER KEY))

2 MI5Y 12 e | 22 32 JRc 42 §

3 (o] 13 K| 23 WM 33 Fring 43 g%

s [ {14 [0 {24 et 34 sl 44 BC
5 [l 15 B | 25 M 35 45 P33
6 Wt 16 PC1 26 [Homl 36 BN 46 FEC
7 17 27 [ 37 47 am
8 18 28 Wc | 38 [A00 48 b
9 19 P 29 [Hhml 39 fiCT{ 49 52
10 BG4 20 [l 30 [NH 40 |0 S0 S5

PAST PAPERS QUESTIONS

1 Fiy 6 11 16 AN 21 Jic. | 26 [H3%
2 7 12 17 B[ 22 ki 27 B
3 8 13 [ 18 [aw 23 MY 28 Jc.
4 i 14 19 24 Po-{ 29 :
"5 [ 10 5 20 25 [inl 30
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XPLANATORY NOTES
Q.1  The compounds containing both amino group and carboxyl group are called amino acids
Q.2 General structure of a-amino acid

H

R 4'?-(:00;1
rl'n, :
R may or may not be an alkyl group and is referred to as side chain.
Q.3  Ina-amino acid amino group (- NH2) is attached to a-carbon
Q.4  Inamino acids a-carbon is attached to ~-COOH, ~NH3 and -H along with any side chain
Therefore, a-carbon is bonded with four groups and is sp’ hybridized.
Q.5 There are twenty different a-amino acid on the bases of side chains primarily involved is

protein synthesis

Q.6  Sce the explanation of Q.2

Q.7  Those that cannot be synthesized in our body are called essential amino acid.

Q.8  Those that can be synthesized in our body are called non-essential amino acid. Proline is
one of its example.

Q.9 The amino acids are very important because they are the building blocks of proteins.
Proteins are very important for us.

Q.10
! CH,- COOH
| Glycine | 1
; NHE i
| | CH,~-CH - COOH |
| * Alanine - { - i
' NH, |
: CH,~CH - CH - COOH }
| Valine
CH, NH, . |
IL(I'.'—-{I,H_.
Proline H.C CHCOOH
‘ \ /
| NH

Q.11 Glycihc is neutral and the simplest a-amino acid in which c«-carbon is bonded with two hydrogen
atoms. Therefore, it is not chiral and optically active, '

Q.12 a-amino acid have always amino group attached to a-carbon

Q.13 Different amino acids which are present in body are different due to presence of different side
chain (R group).

Q.14 This is structural formula of valine. Iere only a-carbon is chiral. Chiral carbon is a carbon
having four different groups attached to it.
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Q.15 The structure of proline is following which is cyclic
ok
H,C CHCOOH
\ /
NH

Q.16 Glycine is non-essential, neutral amino acid which our body can synthesis.
Q.17 The structure of alanine is CH, - ‘|3| I -COOH

NH,
Q.18 Picric acid is a substituted phenol

s i
0, )

),
144 Trinitropheasi
(Pierie ackd)

Q.19 The structure of alanine is CH,- {I:H -COOH

NH,

Q.20
(i) Identify the amino acids from their sides chains
(ii)  Start naming from the amino terminal
(ii1) Place suffix-yl at the end of 1*' amino acid followed by full name of 2™ amino acid
Q.21 Amino acids with polar R group are Serine, Cystcine, Asparagine Tyrosine, Threonine,
Glutamine, Aspartic acid, Glutamic acid, Histidine, Lysine and Arginine. They are eleven in

number.
Q.22 Amino acids with non-polar R group are nine out of twenty other than the mentioned in the above

explanation.
Q.23 Acidic amino acid have more COOH than NH2 groups. Aspartic acid and glutamic acid is an

example of acidic amino acid
Q.24 Alanine have methyl group which is non-polar as an alkyl group attached to a-carbon
Q.25 In structure of proline the amino group is secondary which is attached to two carbon atoms
H:C—(i‘H,
H.C CHCOOH
N
NH ‘ _
Q.26 Histidine-is an example of aromatic amino acid
Q.27 The structure of glycine is
CH,~ (CHI)‘—(i:H—COOH S
NH, NHz
There are two amino group and one carboxyl group and it is a basic amino acids. Here the

number of oxygen and nitrogen atoms are two in each case.
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0.28

Q.29
Q.30

Q.31
Q32
Q.33
Q34
QJ3s

Q.36
Q37
Q.38
Q.39
Q.40
Q.41
0.42

HOOC —CH,-CH,—(lill - COOH

NI,
There are two COOH group and only one nitrogen atom in the structure of glutamic g

molecule.

All basic amino acids are essential amino acids

Isoleucine, methionine and phenylalanine are neutral and essential amino acids whijle
alanine is neutral but non-essential amino acid '

Alanine has R group attached to a-carbon

Tetrapeptide molecule have three peptide bonds

Aspartic acid have more COOH group than NH; so it is acidic amino acid

Alanine have same number of COOH group and amino group so it is neutral

NH; NH,

l I
R—C—COOH ==R—C—COO
| |
H H
Neutral structure Zwitter ionic structure
Carboxyl group is proton donating so it is acid
Only a-amino acid can form zwitter ion by transferring proton from COOH group to NH: group
Lysine have two amino group '
Alanine is neutral amino acid
Only a-amino acid form zwitter ion
Formation of zwitter ion involves transfer of proton so it is tautomerism

When an alkali is added to an amino acid, NH ; group releases the proton and therefore,

the acidic character is due to this group.

feren!

Q.44 Peptide are formed by -amino acid
(.45 A peptide having molecular mass upto 10,000 is called a polypeptide
A peptide having a molecular mass more than 10,000 is called a protein
Q.46 A peptide having molecular mass upto 10,000 is called a poly peptid;:
A peptide having a molecular mass more than 10,000 is called a protein
Q.47 The tri-peptide has three amino acids Proline, histidine and aspartic acid
Q.48 A peptide having molecular mass upto or cqual to 10, 000 is called a polypeptide
A peptide having a molecular mass more than 10,000 is called a protein
Q.49 Peptides are the compounds formed by the condensation of two or more same O dif
@ - amino acids. The condensation occurs between amino acids with the elimination ©
water.
Q.50 - CO - NH - linkage is called a peptide linkage. i
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S CRIERSSI L)1 TION FOLYMURIZATION S

Q.1 Polymer of chlorocth\ lene is

A) Teflon C) PVC
B) Polystyrene D) Nylon
Q.2 Which one is not synthetic polymer _
A) Plastics C) Synthetic fiber
B) Neoprene D) Graphite
Q.3 Anexample of chain growth polymer is
A) Bakelite C) Nylon
B) Tervlene ' D) Polyethene
Q.4 Which one of the following is synthetic polymer
A) Protein C) Nucleic acid
B) Starch D) Polystyrene
Q.5 All are the uses of PVC except
A) Used in floor covering C) Manufacturing pipe |

B) Manufacturing in gramophone recorders D) Used.in textile fiber
Q.6 The formula of styrene is

I

CH, =CH CH, = {lftl-l
27 -
A C)
) C,H, Cl
. CH, = (|3H
B) CH; = CHOH " D) COOH
Q.7 Addition polymerization is a reaction
A) Free radical C) Homolytic
B) Thermochemical D) All are correct
Q.8 Which of the following is used as a starting material in addition polymerization
process
A) Carboxylic anhydride C) Benzoyl peroxide.
B) Alkyl peroxide D) Benzyl phenoxide
Q.9 What are the conditions for the preparation of polyethylene
A) 127K 1 00atm - ANCH)+TICly 1%0>
' Aluminium triethy! + titanium
B) 673K 76000 torr | o rachloride G 1%0;
C) 400°C latm Al(CzHs)s + TiCly 0.1%0;
Triethyl aluminium -+ titanium
D) 500K 100atm tetrachloride 1%

Q.10 What is the condition for manufacturing of PVC?
A) 52°C and 630 torr C) 52K and 9 atm
B) 325 k and 132.3 psi D) 650K and 6840 torr
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Q.12 Which of the following bs not the use of I’V(fl.) kg S Eplaste pipes
A) Making of pipe joim -

ing of floor coverings
11) Making of gramophones 1) -hfslli:“:gc:pnrntiﬂn e
Q.13 Zlegler-Nata (ANC2H1)y ' TICH) entalyst s used in g

C) Nylon, 6-6
‘ : ‘ : . .
;:: :‘:::::::‘::lt fct l! iz\lf’?hl}; ‘:{Iri:’:::'néd by addition of
Them p I for the manufacture o 2
. :!\';:'lm!:??:;:::u:::ﬂ " C) HCH o :Il;c:’{lcnc
: ; sthane
1) HCTHo ethylene D)Clatoe

- below
Q.15 An addition polymer is shown o < Ll
00O 00
e
What is the structure of the monomer

A)|.: - CH~CH,

| ‘F | 0 (J—CHECH?
" _ | “Ny—CH :CH©
Hj(' 'JI c}li ' : D) ()_ N

SR S SRR CONDENSATION POLYMERIZATIC AT P
Q.I 6 Choose the polymer which is obtained by condensation polymerization

A) Polyvinyl chloride C) Polyvinyl acetate
B) Polystyrenc . D) Polyester

Q.17 Terylene is an example of
A) Teflon
BB) Polyamide

Q.18 The compound used in the manufacture o
A) Ethylene

C) I’nlyéthcnc
D) Polyester
[ terylene

C) Vinyl chloride
13) Ethylene glycol D) Adipic acid
Q.19 Polyamide is an example of
A) Addition polymer C) Inorganic polymer }

13) Condensation polymer

Q.20 "The polymerization in which by product i
A)PVC

B3) Polyethylene

Q.21  Which of the following is not true about ¢
A) Polymerization occur at both side of ¢h
B3) Small molecules like 1120, aleohol and
C) It oceurs in bi-functional molecules
1) Only PVC is condensation polymer

__..--—""".;
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Q.22 Which of the following is not used as a functional group for condensation polymerization
A) Esters C) Di-carboxylic acid :
B) Diols D) C=C
Q.23 Which of the following is not used in clothing industry
A) Polyesters C) Polyamide
B) Acrylic resins D) Polyethene
Q.24 Which of the following is not a property of Nylon-6, 6
A) Strength C) Elasticity
B) Brittle D) Abrasion resistance
Q.25 Which of the following is not made of polyamices
A) Nylon C) Artificial silk
B) Wool D) Natural silk
Q.26 'Which of the following is not correct regarding terylene
A) Contains ether linkage ‘ C) Contains benzene ring
B) Contains ester linkage D) Used in clothing
Q.27 [NH(CHJs NHCO(CH,), CO]ﬂis formula of
A) Nylon-6,6 C) Nylon-2,2
B) Nylon-6,4 D) Nylon-4,2
Q.28 Polyvinyl chloride consisting on 1000 repeating units has molecular mass
A) 63000 - C) 630000
B) 6300 D) 6300000

EE
Q.29
Q.30
Q.31

Q.32

_____ i iR S 1T RUGTURE OF PROTEINSS
Zigzag and regular coiling of polypeptide linkage forms
A) Primary structure ‘ C) Secondary structure
B) Tertiary structure 3 D) Quaternary structure

The hydrogen bond in secondary structure of protein is present between
A)O-H "~ - C)N-H : '
B)C-H . , .D)F=H

Primary structure of proteins shows '

A) Folding C) Sequence of amino acids

B) Coiling ; D) It is due to hydrogen bonding
Which of the following statement is false about protein

A) Peptide bond is a covalent bond

B) It is a polyamide L ‘
C) It contain different sequence of amino acids in different proteins

D) Primary structure is due to hydrogen bonding
owing structure of protein is) the direct consequence of

Q.33 Which one of the foll
hydrogen bonding .
A) Primary ' C) Tertiary
B) Secondary D) Qualcrnnry

Q.34 Primary structure of protein arises duc to which force
A) Hydrogen bonding C) Ctiwalcnt !)ond .
B) Amide linkage e D) Dipole-Dipole forces

35 structure of protein includes

i " opanAymn) |

B) B -sheets D) 3-dimensioal folding
' 239
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Q.36  Which is true ahout primary structure Q) Result 01‘tcrminnlion -
A) Result of replication " Result of translation
13) Result of duplication ” D) Restt
- ' . -] g Y |“ (t 'I.e X . H I
Q.37 \:)l;i;hn“: n!ut present in 0) ])isulphld‘_-‘: linkage
A) H-Bong D) Amino acids

13) Covalent bond ogen of another in peptide linkage

Q.38  Which earbon of amino acids hond to nitr : e

A) a-Carbon : (_-‘) [E(*“r n "

13) Side chain carbon D) Carbon | W
et N T RUCTUREAND NUCLEIC |
Q.39 Which statement is correct about DNA . .y ™

" A) These help in protein synthesis C) Il:wsc help in .gcnctlc ransmission

B) Hydrogen bonding is absent in DNA D) Ribose sugar is present in DNA
Q40 The incorrect statement about DNA is

A) It is double stranded . ‘.

B) It contains thiamine
Q.41 Duplication of DNA is also called

A) Replication

C) It contains H-Bonding
D) It helps in protein synthesis

C) Transcription

B) Translation D) Nucleolysis
Q.42 DNAisa/an '
A) Addition polymer - C) Synthetic polymer
B) Condensation polymer D) Inorganic polymer
Q.43 DNA is directly responsible for product of
A) Protein C) Carbohydrate
B) Lipid "B D)RNA
Q.44 A nucleoside does not contain :
A) Sugar group C) Phosphate group
B) Nitrogenous bases D) It contains all of these
Q.45 Which of the following element is not present in nucleoside
A)N C)0
B)C D)P
Q.46 Which of the following is the property associated to DNA only
A) Hydrogen bonding . , . C)Presence of purine bases
B) Replication '_ D) All of these
Q.47 15:';8( n‘tucl_eic acid base which can form 3 hydrogen bonds
13 \ Gia(:asi:?c - C) Both A) and B)
0.48 DNA contgins | . D) Thymine and adenine
A) Ribose sugar and thymine C) Deoxyribose sugar and thymine

B) Rib ; i
s “)’hichose suhar and UI‘E}CI' . D) Deoxyribose sugar and uracil
i partis responsible for hydrogen bonding in DNA '
g)) gllérogcneous bases C) Phosphate g
ibose sug e
ugar D) Hydroxide group

Q.50  Which of the followi
owing contain 5- 5 e g
6-membered ring g contain S-membered heterocyelic ring fused with a

1[“;.) Adenine O)U
) Cytosine racil
- D) Thymine
KETS - PRACTICE BOOK a0
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r”" PAST PAPERS QUESTIONS] _ i

Q.1 PVC is an example of

—

—e

A) QQdition polymer _ C) Condensation polymer

B) Biopolymer D) Thermosetting polymer
Q.2 Polyvinyl chloride is an example of '

A) Condensation polymer C) Addition polymer

B) Biopolymer N D) Thermosetting polymer
Q.3 Polystyreneis an addition polymer. Which one of the following structure represent
the monomer of polystyrene?
A) CH,=CH, C) CH,=CH-CI
B) CH,=CH-CH, . D) CH,=CH-C;H,
Q.4  Which one of the following polymer is a polystyrene

¢CH, -CHY.
A) 2 C) £CF,~-CF, ¥,
C6H5

r— oy €CH~CH

CH,
Q.5 Identify the monomers of Polyvinyl chloride
A) Vinyl acetate C) Styrenc
B) Butyl maleate " D) Vinyl chloride
Q.6 Among the following, which compound is formed by addition polymerization
A) Polystyrene C) Nylon
B) Polyester ; D)Both A & B
Q.7 Which is the structure of polyvinyl chloride (polychloroethene)?
A) -[H2C-CH-CI]- C)-[CCL-CCh]- -

B) [H2C=CH-Cl] D) -[HCCI-CH-CI]-
Q.8 Disposable cups are made of a polymer polystyrenc. Polystyrene is:
" A) A condensation polymer . C) An addition polymer
B) A polyamide D) A polyester
Q.9 Which of the following compound is additional polymer?
A) Nylon C) Carbohydrate
B) Polyvinyl chloride . D) Polyester
Q.10 Which of the following is addition polymer?
A) Polyester C) Epoxy resins
B) Acrylic resins D) Polyamides
Q.11 Identify the monomer in the Iil'ollo\g;ing ?'dditigp pnzllyme(!;

(:-.—('__— { — f'_'{'—‘lf—

«l " Cl n ¢rtoon
Cl Cl

/

C=C

C) ci Cl

A) H,C=CH-Cl
Cl

B) CICH=CHCI
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Q.12 The catalyst used for the preparation of acrylonitrile is ' _ﬁ.
A) Al203 and NH4Cl C) CuzClz and NH4OH
B) CuxCl; and NH,ClI D) Al,0O;3 and Cu,Clz
Q.13 When hexanedioic acid is heated with hexamethylenediamine the compound formeq j
A) Polypeptide C) Ester
B) Addition polymer - D) Nylon 6,6
Q.14 Terylene, a polyester is an example of
A) Biopolymer C) Lipids
B) Condensation polymer D) Addition polymer
Q.15 Adipic acid and hexamethylene diamine, both of which have -~ carbon atoms
A) Seven C) Six
B) Eight D) Four’
Q.16 Polyvinyl acetate (PVA) is colourless and non- -toxic resin used as an adhesive and g
a binder for making
A) Emulsion paints C) Gramophone recorders
B) Toys ) Compact discs
Q.17 Which one of the followi ing is an example of condensation polymer?
A) Polyvinylchloride C) Polyethene
B) Polystyrene D) Polyamide
Q.18 Polyamide is formed due to the condensation of hexane-dioic acid with
A) Hexane—-1,5-diamine ¥ C) Hexane—-| ,4—diamine
B) Hexane-1,6—diamine - . D) Hexane-2,5-diamine
Q.19 Which one of the following is an example of co-polymer?
A) Polyamide C) Polyvinyl| acetate
B) Polystyrene : ' D) Polyvinyl chloride
Q.20 Which one of the following polymer is called as Nylon 6,62
A) Polyester " C) Polyamide '
B) Polyvinylchloride : . D) Polyvinylacetate
on " T e
+ c—<O)—C—0—CH—ClI, o}
Indicate the name of above given structure
A) Nylon 6,6 : C) PVA
B) Adipic acid ' ‘ . D) Polyester
Q.22 The amide ii)nkage, present in Nylon-6,6 has the _structct}l re
A) —NH:—g— C) —NH—C ~
B)_u-——o—— : D)—NH-—()—(”‘—
Q.23 .The monomers needed to make “Terylenc”, i.c. a polyester are
1HOOC COOIl and HO(CIL), =011
A)

HOOC @—wou s uu—@—ou
B

)
¢y HOOC — (CH,);—COOH and — HO— (CH,)—OH

HOOC =—(C11,), and no—@—uu
D) - 4\
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Nylon-6,6 is also called

Q.24
A) Polystyrene 0) Polyamide
B) Polyester ) D) Polyviny! alcohol
Q.25 Nylonisa condensation that is used as a textile fiber with high strength and
clasticity. The repeating functional group in nylon is
A) Ester C) Carboxylic acid
13) Amine D) Amide
Q.26 Collagen and albumin are
A)-Derived proteins C) Polyamide
B) Simple proteins D) Polysaccharide
Q.27 A polymer in which the number of amino acid residue is greater than 100 or the
molecular mass is greater than 10,000 is called
A) Protein " C) Polypeptide
B) Dipeptide D) Tripeptide
Q.28 Haemoglobinis a '
A) Genetic protein C) Transport protein
B) Building protein D) Structural protein
Q.29 Phosphoprotein comes under the type of proteins
A) Simple protein C) Derived protein
B) Conjugated _ D)BothA&B
Q.30 Which of the following bond is responsible for joining the amino acids in proteins?
A) Metallic Bond C) Di sulfide bond
B) Peptide Bond _ D) lonic Bond
Q31 The proteins which give an amino acid and non-protein group on hydrolysis are known as
A) Derived protein B) Conjugated simple protein
C) Albumins L D)Conjugated protein
Q.32 Both ribose and deoxyribose are monosaccharides containing _ carbon atoms.
A) Four C) Five
B) Six D) Seven
Q.33 . Which one of the following base is not present in RNA?
A) Cytosine C) Thymine
B) Adenine . D) Guanine
Q.34 Out of these which nitrogen basec is NOT present in DNA?
A) Adenine © C) Uracil
 B) Guanine D) Thymine
Q.35 Which one of the following nitrogen base is NOT present in DNA?
A) Adenine C) Uracil
B) Guanine D) Cytosine
0.36 Which one of the followings is the main function of DNA? .
A) Making ofprotéins B) Mnk!ng ol‘atqino acids - ){ﬂ L.
C) Breaking of ribose sugar D) Carries genetic information > SR g i
Q.37 The stability in the following structure in due to the N “:{ '
A) Disulfide bridges _ g i I -
B) Presence of unpaired electron in the structure D o
C) Weak vander Waal’s forces N . L W
D) Hydrogen bonding between NH group of one peptide with another i Y
—peptide '
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Q.38 According to Watson and Crick’s model of DNA, the DNA molecule consisty of
double helix. What type of forces are responsible to keep two strands of DNA

together?
A) Hvdrogen bonding
C) Van der Waal's forces
Q.39 The sugar unit in DNA molecule is
A) Ribose
B) 3-Deoxyrnibose

13) lonic bonding
D) Dipole-induces dipole forces

C) 2-Deoxyribose
D) 2-Deoxyribose

Q.40 Which one of the given structures represents Deoxyribose sugar?

oo, o, ™

Sn af

"X—cj""
A) o -
NH,

X
tMH“g‘D
B)

11

SWER KEY))

vl 12 [

13

14 We"

U | | Gd | B9 | e

oy s

15 k""

16

17

W19

- ]
]g\ﬂmﬂﬂ\
=
wlis B
f—y
o

20

U |G | B |

NH,
N~
aAW

C) NH ™y
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Q.1

4

Q.3
Q.4
Q5
Q.7

Qs
Q.9

Q.10
Q.12
Q.13
Q.14

Q.15
Q.16
Q.17
Q.18
Q.19
Q.20
Q.21
Q.22
Q.23
Q.24
Q.25
Q.26
Q.27
Q.28

EXPLANATORY NOTES))

poly chloroethylene in short is called PVC.

Graphite is allotrope of carbon and occurs naturally

Addition polymer is also called chain growth polymer.

} " 'l - “' “ - - - . ’ L

Proteins. Nuclei acids and starch all exist in living organisms naturally.

pVC is a plastic and cannot be used in textile.

Addition polymerization is a thermochemical reaction which follows formation of face
radicals by homolytic fission,

Organic peroxides are used to initiate addition polymerization.

Al(C,H,), +TICl,
400°C /100atm, 0.1%00,

Convert 52°C into kelvin and 9atm into Psi.

ethene polyethene

Pipe joints are commonly made up acrylic resins.
High quality polyethylene required Z — N catalyst.

HC = CH + HCl——>CH, = CH i 5 PVC

i
Cl

Structure shows polystyrenc.
Polyester is a condensation polymer.
Terylene contains ester linkage.
Terylene is made of terephthalic acid and ethylene glycose.
Amide linkage is a result of condensation between —NH: and ~COOH groups.
Tervlene is a condensation polymer.
PVC is addition polymer.
C = C gives addition.
Polyethene is a plastic.
Nylon 6,6 is flexible and does not break casily.
Artificial silk is made of polyester.
Terylene is example of polyesters.
Both adipic acid and hexamethylene diamine have 6 carbons each.
Mol. Mass = Mol. Mass of repeal unit x DP
=63x 1000
= 63000

i
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Q.29 Regular coiling gives o -helix. -
Q.30

C=8---H-Nn
Q.31 Primary structure is order of A.A in a predetermined sequence.
Q.32 Primary structure involves covalent bonding.
Q33 a-Helix and B-sheets are due to hydrogen bonding.
Q.34 Amino acids are joined in primary structure by covalent bond,. r .
Q35

a = helix
Q.36 Formation of polypeptide chain from RNA is called translation.
Q.37 2% structure is due to hydrogen bonding. :
Q.38 Peptide linkage is between ~COOH and —NH; groups.
Q-39 DNA stores and transfers genetic information.
Q.40 DNA T2, RNA —msltion o protein
Q.41 DNA duplicates to form copies this called replication.
Q.42 DNA contains phospho-ester linkages.
Q.43 DNA —_‘maseption , pAjA _ tmsluion o peoeain \
- Q.44 Ribose sugar + Nitrogeneous base = Nucleotide.

Q.45 Nucleoside does not have phosphate group.
Q.46 DNA can replicate RNA cannot,
Q.47 There is triple hydrogen bonding between guanine and cytosine.
Q.48 DNA = deoxyribonucleic acid

Sugar = 2-Deoxy ribose

Bases=G,A, T,C
Q.49  Hydrogen bonding occurs betweey nitrogeneous bases,
Q.50  Purines heterodicyclic = Adenine and Guanine

L —
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Ozone (OJ) is around us

-
PRACTICE
A AR POLLUTANTSES SRt Saenl i i |

A) Primary pollutant C) Secondary pollutant

B) Not pollutant D) None of these
The combustion of coal is one of the source of SOz in air because coal contains

A) 1-20% sulphur C) 1-5% sulphur

B) 1-2% sulphur D) 1-9% Sulphur

The residence time of NO in the atmosphere

A) 3 years C) 3 days

B)4 davs D) 2 days

Which one of the followings is not a pollutant

A)CO: C) NO2

B)CO D) SO;

Which one of the following is secondary pollutant of atmosphere
A) CO: C) NOz

B) SO: D) H2S04

Major sources of NOx pollutants are
A) UV coming from sun

B) Combustion of coal and oil

Paddy fields produce a significant amount of

C) Extensive use of CFC’s

D) Detergents
in the atmosphere as a pollutant

A) CO C) COz

B)CH: D) SOy

Which is the most toxic gas?

A)CO: C) NO;

B)SO: D) CO

Which of the following are the major source of hydrocarbons pollutant
A) Petroleum C) Automobiles

B) Coal . D) Wood

Which property of CO given below is incorrect
C) It is highly toxic gas

A) Itis a colourless gas
B) It has pungent odour D) It is soluble in water

What is the effect of CO inhalation
C) Nose irritation

A) Sore throat e irnl
B) Eye irritation D) Suffocation
A person is affected with CO gas how can we save him / her by adverse effect of this

poisonous gas " .
A) Drink dilute solution of CH;COOH C) Give more water for drinking
B) Supply pure Oz for breathing D) All are correct
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UHS Topic-9C Environmental Chemig;,
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Q.13 The percentage of SOz produced by volcanoes eruption is
A) 62% C) 63%
B) 65% D) 67%
Q.14 Natural source of CHu is the anaerobic decomposition of organic matter
2CH,0——>CO0,+CH,. Here X is of
A) Smoke C) Metal oxide
B) Bacteria D) All of these
Q.15 NOx and SOz are transformed by reaction with 0z and water into
A) HNOz, H2S0O; C) HNO3, H2S04
B) HNO3, H2SOs : D) HNO; + H2S03
Q.16 Paddy fields produce a significant amount of in the atmosphere as a pollutang
A) CO C) CO: '
B) CHs D) SO«
Q.17 Select the pair which is not air pollutant
A) CO. H2 C) SOa, O3,
B) SO;, HaS D) CO, NO
Q.18 Per—oxyacetyl nitrate (PAN) is an irritant to human beings and if affects
A) Eyes C) Ears
B) Stomach - D) Nose
Q.19 CO is a pollutant and its major source is
A) Absence of methane in atmosphere C) Forest fires
B) Fuel burmna D) Incomplete combustion OfC'Dz
5 : HEMISTRY/AND CAUSES OFACID RATNSESEE -
Q.20 SO: and SOJ through various reactions in the atmosphere form
A) Acid rain C) Sulphate aerosols.
B) Acid deposition D) All of these
Q.21 Insome countries there is temporary acid rain, is due to
A) Release of HCI by volcanic eruption  C) Release of SOz by volcanic eruption
B) Release of NO by volcanic eruption D) Release of CHa4 by volcanic eruption
Q.22 Acid rain
A) Has pH 5.6 ' C) Effects big marble constructions
B) Is controlled by basic rain D) Is produced in thermosphere
Q.23 Which one of the following is not affect of acid rain

A) It decreases the pH of natural rain
B) It damages the buildings
C) It leaches metals like aluminium mercury and lead from soil

D) It increase the pcrcentage of CO; in the atmosphere

Q.24 The source of acid rain
A) Acidic oxides C) Ampbhoteric oxides
B) Basic oxides D) Neutral oxides
Q.25 Acid which must be present in the natural rain in different extent
A) HaSO4 C) HNO;
B) H2CO3 D) HCI
— 24
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yHS Topic-9C " Environmental Chemistry
Q.26 The pH of normal rain is less than 7 is due to
A)CO2 - *C) SO
B) NO2 D) All of these
Q.27 Which of the following s not the demerits of acid rain
A) Damages buildings " C) Skin cancer
B) Leach nutrients D) Make soil acidic
.28 Acid rain does not cause
A) Leach nutrient ' C) Increased pH of soil
B) Can'damage building material D) Reduce forest growth
Q.29 The metal leached by acid rain of soil and causes suffocation in gills of fishes
A) Calcium C) Aluminium
B) Magnesium : . D) Iron
Q.30 Acid deposition
(i) Involves both wet and dry deposition
(ii) Makes soils acidic i.e. increase the in pH of soil
(iii) Has pH less than 5 '
(iv)  Isdueto C,N, S oxides
A) L 11, 1T C) IL I, IV
B)LILULIV D) I, 1, IV
Q.31 The pH range of acid rain is ' _
A) 7-6.5 C) 6.5-6
B) 6-5.6 D) Less than §
Q.32 One of the followings is not the effect of acid rain
A) It increases the plant capability to resist against cold discase
B) It decreases the pH of natural rain
C) It causes leaching of metals
D) It deprives trees from nutrients
Q.33 SO:2 and NO; cause pollution by increasing
A) Alkalinity -~ C) Acidity
B) Buffer action D) Neutrality
Q.34 Which of the following is not a source of SO2:
A) Decomposition of organic matter C) Volcanoes
B) Combustion of crude oil . D) Exhaust of auto mobile
B OZ ONEAND/IGHELORELUOROCARBONS (CEESS)
Q.35 The amount of ozone is less in the regions near to:
A) Tropical regions C) North pole
B) South pole D) Equator
Q.36 The main cause of ozone depletion is:
A) Acid rain - C) Global warming
B) Use of CFCs D) Burning of solid waste
Q.37 The function of the ozone layer:
A) Filtering UV radiations in the sunlight C) Increasing vitamin D contents in the sunlight
B) Increasing photosynthesis in plant D) Decreasing global warming

——
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Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

. Q.49

The high thickness of ozone layer is observed in
A) 25 to 50 km - C)25t028km

B) 3 km only D) 1 km only

The normal amount of overhead ozone is

A) 300 DU C) 350 DU

B) 400 DU D) 450 DU '

A single chloride free radical can destroy upto w ozone molecules,
A) 100 C) 10,000

B) 100,000 D) 100,0000

Chlorofluro carbons (CFCs) decomposes in the stratosphere into some free radica),
Which is possibly not responsible for depletion process of ozone

A)CFCI; c)Clo’

B)CI’ D)0’

All of the following statements about ozone layer are correct except
A) It depletes every year during Sep-Nov

B) It ranges from 25-28 Km high in stratosphere

C) It's normal overhead amount is 250 DU

D) It is an allotropic form of oxygen

Chloroflurecarbons plays and effective role in removing Os in the
A) Troposphere . C) Stratosphere

B) Polar region . D) Equator

Ozone hole is very dangerous, It is

A) The formation of complex of O3 with hydrocarbon

B) The depletion in total amount of O3 stratosphere region

C) The decomposition of Oz to O3 in sunlight

D) The increase in concentration of O3 in tropical region

O3 is produced in most of tropical region by reaction

0,—->0+0and 0,+0—->0,1Itis

A) Photochemical reaction C) Redox reaction

B) Addition oxidation reaction _ D) Oxidation reaction
Ozone is a

A) Low boiling point gas 2 0 C) Low boiling point liquid
B) High boiling point liquid D) High boiling point gas
Ozone concentration is measured in

A) Debye units : C) Debackle units

B) Dupent units D) Dobson units

Ozone layer filters most of the harmful rays present in the sunlight
A) Ultra violet C) Infrared

B) X-rays ' D) Cosmic rays

Which of the following is not the true fact about ozone

A) Damages eyes

B) It is produced in tropical region
C) Concentration of O3 is more in region close to equators
D) It is disinfectant

Q.50 CFC’s destroys Os is stratosphere. Which of the following is not a source of CFC's
.A) Refrigerator C) Air fresheners
B) Volatile hydrocarbons D) Air conditioners
— 250
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PAST PAPERS QUESTIONS
Q.1 Perg:yacetylene is an irritant to human beings and it effects l
e C) Nose |
Q.2 Anaerobic decomposition of organi D). Slomaek A
*  iedimenty prodice rg mt.: matter i.e. glucose by bacteria in water

A) Propane : CVE
B) Methane D; [;tlm?,;

Q3 is an eye irritant,
A) Pero:fyacetyl nitrate C) Paramethoxy aniline
B) Peroxyacetyl nitrite D) Peroxyacetyl aniline

Q4 Which one.o!'..the following pollutants can cause death of a person by binding with
haemoglobin in red blood cells?

A) Chlorofluorocarbons C) Carbon monoxide
B) Oxides of‘s“lphur . D) Oxides of nitrogen
Q.5 The gas which is mainly produced in landfills from the waste is
A) CHq C) SOz
B) CO: ' D) Clz
Q.6 Which of the following is secondary pollutant?
A) CO : C) SO
B) PAN D) NO;
Q.7 The unpolluted rain water is slightly acidic due to reaction of rain water with
A) Sulphur dioxide " C) Oxides of nitrogen
B) Carbon dioxide D) Hydrocarbons present in air
0.8 The biggest source of acid rain is the oxides of
A)N : C)O-
B)S . - D)C
Q.9 Which agent is responsible for the acid rain
A) Oz ¢ C) NO2
B) Ca(SO4) . D) HNO; & H2S04
Q.10 Which of these pollutants is produced by during of coal and causes acid rain
A) CO2 ' C) SOz
B)NO . D) CO
Q.11 Which of the following are all harmful effects of acid rain?
A)
. Causes thunder storms
. Causes global warming
. Damages building and statues
B) . :
. Affects aquatic life
. Causes global waring
* Damages buildings and statues___________ oo

o T
RaLL: " okt . e
feachesuirientsin
Damagoes buildingss

D) .
. Causes thunder storms
. Leaches nutrients from soil
> Damages buildings and statues | |
: 251
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Q.12

Q.13
Q.14
Q.15
Q.16

Q.17

Q.18

Q.19

Ozone concentration is measured in _
A) Debye units C) Debackle units

B) Dupent units D) Dobson units
is the major source of acid deposition in the atmosphere

A) SiO: C) SO2

B) CO: D) AlLOs

The energy from the ultraviolet light is sufficient to break the bond in CChF,
A)Cl-Cl C)CI-F

B)C-Cl D)C-F

Which of the following would react with ozone in the atmosphere?

A)F* C) O

B) O* D)CI*

Which of following compounds is responsible for the depletion of ozone layer?
A) Carbon tetrachloride C) Hydroflorocarbons

B) Methane D) Choroflorocarbons
Chlorofluorocarbons (CFCs) are important compounds which are used as

refrigerants but these are also responsible for Ozone layer depletion. If a
Chlorofluorocarbon CFCLs is present in stratosphere, which of it’s reaction
intermediates are actually responsible for the breakdown of Ozone molecule?

A) Cl'and ClO° C) CFCl, andCI

B) CFCl,.andCFCl, D) CFCl, andCIO’

A single chloride free radical can destroy ozone molecule upto

A) 100,000 : C)10.000

B) 100,0000 D) 1000

Chlorofluorocarbon cause depletion of ozone layer in the stratosphere since they
can produce '

A) Atomic oxygen on reaction with ozone

B) Strongly oxidizing fluorine gas

C) Chlorine free radical by fission of C—CI bond

D) Fluoride ion by C-F by bond breakage :

The yellowish brown color in photochemical smog is due to the presence of

Q.20
A) SOz (sulphur dioxide) C) COz (carbon dioxide)
B) CO (carbon monoxide) D) NO; (nitrogen dioxide)
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AMSWER KEY)

Environm-ental Chemistry

1 11 21 31 41
2 12 22 Wi 32 2 p
3 13 23 Cilmd 33 Mo | 43 B
4 14 24 [/NH 34 Biba 44
5 15 25 35 45
6 | 16 26 [\ 36 46

7 17 7S 27 BT 37 47
8 18 [Nl 28 e | 38 jc | 48 [N
9 19 29 e {39 Mo | 49 MO
10 20 30 o 40 [l 50

1 6 11 16

2 7 12 s 17

4 MO [ 9 WA 14 19 W

5 [l 10 [c.] 15 20
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().
().2

(.7

.9

.10
.11
.12
().14
().15

).1%
().19

0).20

()22

().23

EXPLANATORY NOTES)

fiecanse it produced by reaction of two primary pollutants i.e. NOx and VOCs.

Coalis formed by carbonization of wood which contain sulphur,

Cireater the residence time more adverse the pollutant i.e. residence time of NO; is 3
days

(.03, 15 one of the component of air. It is not harmful to human upto normal concentration
and used by the plants for photosynthesis.

Conl and oil are fossil fuels formed by the decomposition of plants and animals which
contain nitrogen as essential constituent.

PPaddy fields contain large amount of water due to which anaerobic decomposition of
organic matter take place.

2CH,0--"""2,CO, + CH,

Fossil fuels are major source of hydrocarbon fuel.

It 1s colourless and odourless gas.

It hinds hemoglobin in the blood and reduce the oxygen required for normal respiration.

It restore the hemoglobin ability to can‘y-oxygen.

“atural source of CHa is the anaerobic decomposition of organic matter required bacteria.

NGO, + H,0—— HNO,
50, + H,0—>H,S0,

PAN is a secondary pollutant,

Incomplete combustion of fossil fuel produce CO.
50, + ;U! + H,0—>H,S0,

\arble contain CaCO3 which react with acid rain.
H,50, + CaCO, ——>CaSO, +CO, + H,0

2HNO, + CaCO, ——>Ca(NO,), +CO, +H,0

254
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E

Q.24
Q.25
Q.26
Q31
Q33
Q.34

Q.36
Q.38

Q.39

Q.40

Q.42
Q.43
Q.44

Environmental Chemistry

. x\\
Oxides of non-metals are acidic in Nature i.e, CO
ke 1.

SO, NO,.

Formed in air H,0 + CO,—, H,Co
1

Because air contain H,0 Vapours and CQ, which rea

Due to Ibﬂ“atiﬁn of HISO&. HNO_] and HICOJ

By the reaction with rain walter,

SO: formed HaSO4 not SQO,.

of lungs etc.

As we move away from carth density of O, decrease which form Oj in stratosphere.

CFCs — 3 CFCl, +Cl
C1+0,——ClO+0,
Cl0+0,—C1+20,

Normal amount of O3 in stratosphere 350DU..
25 to 28km O3 layer is thick.

It allows harmful UV rays enter in the earth and cause heath problems like sink cancer in
humans and animals.
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1 FUNDAMENTAL CONCEPTS

Q.1

Q.2

Q.3

Q4

Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

| UNIT_ ) [ SELF ASSESSMENT TEST T

Which of the following is pure substance

A) Distilled water C) Sea water
B) NaClag) D) Brass
[ amu="7
A) 1.661%107g C) 1.661x10"%kg
B) 1.661x107 kg D) 1.66x102'mg
Naturally oceurring isotopes of silver are
A) T}\'u ) C) Four
B) Sixteen D) Forty seven
Mass of an atom of C is
12
A) E:g C) 12amu
B) 12x1.661x10g D) All of these

1gram molecule refers to amount in grams

A) Equivalent to | mole of an atom

B) Equivalent to 1 mole of a molecule

C) Equivalent to | mole of an ionic species

D) Of an ionic compound

Igram formula refers to: - .
A) Amount in grams equivalent to | mole of a atom

B) Amount in grams equivalent to | mole of a covalent compound

C) Amount in grams equivalent to | mole of a ionic compound

D) Amount in grams equivalent to | mole of an ion

One mole of SOz contains :

A) 6.022 x 10* atoms of oxygen C)-18.1 x 10% molecules of SO

B) 6.022 x 10* atoms of sulfur D) 4 g molecule of SO

The mass of 1 mole of magnesium atoms is 24g. What is the mass of one magnesium

atom in grams

A) 6.02 x 10% C) 6.02 x 103
B)3.99 x 10 D) 3.99 x 10%

The approximate number of molecules present in 3g of H20 is
A)3x 108 _ C) 1 x 10%
B)3x6.01 x 102 D)2 x 107

The largest number of molecules are present in

A) 3.6 of H20 . C) 4.6 g of C2HsOH
B)2.8 gof CO D) 5.4 g of N2Os
40g of calcium is

A) | gram of Ca C) | atom of Ca

B) | gram atom of Ca D) 1 gram ion of Ca
How many atoms of carbon are present in 34.2g of sucrose
A) 6.02x10% _ C) 3.6x10%

B) 7.2x10% D) 1.2x10%

KETS -

PRACTICE BOOK 256



R |

UNIT-1 Fundamental COneepta
Q.13 Ifa ring is made up of 6g diamond, then number Of?;ﬂms presentin it are
A) 6.02x10% C) 1.5x10
B)3.01x10% D) 7.5%x10%
Q.14 Moles of protons in 20g of SO3
A) 10 C) 20
B) <0 : D) 80
Q.15 The mass of 10~ moles of MgS0y is ,
A)0.12¢ C)2.12g
B) I.12g D)4.12¢g :
Q.16 Which of the following contains same number of atoms as 12g of Mg
A) 12g Carbon . C) 10g Neon
B) Sg Neon D) 3g Carbon
Q.17 Equ;l volumes of CO and N: are taken in identical conditions, The correg
relationship between masses of two gases is
A)CO<N; C)CO=N;
B)N:<CO ' D) All of these
Q.18 The largest number of molecules are present in
A) #2 CO; C) 98g H2S04
B)36gH:0 - ' . D) 180g of C¢H 1206
Q.19 The Avogadro’s number of atom or molecules or formula units of a substance is
called its _
A) Molecular weight - C) Mole
B) Molecular mass : D) None of these
Q20 Which of the following quantity is not Imole e
A) lg atom of an element C) 1g formula of an ionic compound
B) I atomic mass unit D) Ig molecule of covalent compound
Q21 18.02g of H20 . .
A) 1 mole of hydrogen atoms C) 6.022x10% moles of H,0
B) % mole of oxygen atoms - D)6.022x10* molecules of H;0
Q.22 A unit which represents 6.02x1023 particles is called ‘
A) Mole C) I gram molecule nitrogen
B) 1 gram ionic mass D) All of these
Q.23 Mass spectrometry is used to determine the
A) Number of isotopes of an element C) Relative isotopic masses
B) Relative abundance of isotopes D) All of these
Q.24 The relative atomic mass of chlorine is 35

»5. Which one of the following is the mass
spectrum of chlorine

Priative

Sascrary ' Relati
MM Mn
me 335 )6 1
me
Poatree Rels
| — clany,
B) 4 D) Meowily
M3 0
) me LU LTI T]
mie :
——-—'-ﬂ"
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5 The height of the peak in the mas
a A) Number of isotopes y "'"“"'E‘) ",:'3‘;’ .
ative abundance
B) Mass number 1) Number of
protons
Q.26 The clement showing 100% abundance in mass spectrum is
A) Chlorine C) Bromine
B) Arsenic D) Hydrogen
Q27 An clement X has two isotopes X-35 and X-37 with average atomic mass 35.5 amu.
Relative abundance of both isotopes is respectively
A) 25%, 75% C) 50% both
B) 40% and 60% ”l 75'..{1, 25%
Q.28 % of nitrogen in urea (NH2CONHy)
A) 82.35% C) 46.6%
B) 35% D) 55.56%
Q.29 A compound contains 50% sulphur and 50% oxygen by mass. The empirical
formula of the compound is
A) S:0: C) SO,
B) SO; D) SO
Q.30 Empirical formula of vitamin C (Ascorbic acid) is
A) C:HOs C) CiHs0,
B) CsHsO4 D) CeH 1204
Q31 If empirical formula of a compound is CH: and its molecular mass is S6amu. What
will be its molecular formula
A) CH: C) Ca2H4
B) CiHe D) CsHs
Q.32 Molecules formula = n x (empirical formula), which statement is correet about ‘n’
A) It can never be unity C) It can never by zero
B) It may be negative " D) Not predictable
Q.33 Styrene has empirical formula CH, and there is 92.2%C and 7.75% hydrogen. If
molar mass is 104g mol™', what will be integral multiple (n) to get molecular formula
A)2 )4
B)6 D)8
Q.34 Combustion analysis is performed for the determination of
A) Molar mass of the compound C) Empirical formula of the compound
B) Structural formula of the substance D) Mass of halogens present in onganic compounds
Q.35 The stoichiometric calculations for a chemical reaction results in
A) Actual yield C) Theoretical yield
B) Percgn[agc y|e|d D) lixprimcntal )’itﬂd
Q36 5604 cm® of H2 gas at STP contains atoms of hydrogen
A) 6.02x10% C) 2.6x10*
B)3.01x10% D) 1.50x10*
Q37 Gram atoms of hydrogen in 5.5g H: ,
A)5.50 C) 545
B)2.25 D)2.20
Q.38 4g of an unknown gas occupies 5.6dm’ volume, at S.T.P the gas is
A) SO, C)CHyq
B) 0, D) S
e
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UNIT-1 Fundamental ConcEpt‘

—

Q.39

Q.40

Q.41

Q.42

Q.43

Q.44
Q.45

Q.46

Q47

—

10 moles of HCI is added to excess to magnesium and forms 4 moles of hydroge, 22
percentage yield is

A) 40% C) 80%

B) 60% D) 100% .
Which of the following is a limitation of balanced chemical equation
A) Conditions and rate of reactions

C) Physical state and mechanism

B) Reactants and products and their coefficients

D) Both A) and B)

How much oxygen is required to react 16g of S to form SO:

A) 32g C) 24g

B) 16g D) 64g

Theoretical yield is always less than the actual yield because

A) Some product is lot in the experiment

B) Reversible reaction may occur

C) Errors are made in weighing the reactants or the products

D) The given statement is not correct

The actual yield of a product is 8g, then experimental yield will be while

" reaction is 80% efficient

A) 8g C) 10g

B) 12¢g D) 14g

4 moles of hydrogen react with 5 moles of oxygen to form water, identify the excess reagent
A) Hydrogen , C) Water

B) Oxygen D) All of these

If 15g of sulphur are burnt, what volume of SO: is produced at STP?

A) 10.51dm? : © . C)30dm’

B) 20dm’ D) 100dm?

If you have 3.5 moles of hydrogen and 5 moles of nitrogen to produce ammonia.
How much ammonia is produced

A)34.08g . C) 17.04g
B)39.6g D) None of these

Which of the following conditions of temperature and pressure are the standard
conditions (STP)

A) 0°C and | atm pressure C) 32°F and 760 torr
B) 273k and 14.7 PSI D) All of these
Q.48 Which one is experimental equation
A) Rate equation C) Stoichiomeric equation
B) Rate expression D) Both A) and B)
Q.49 Number of molecules of sugar in 1dm? of 1M sugar solution is:
A) 6.02 x 10 . C) 6.02 x 10%°
B) 3.42 x 6.02 x 102 "~ D) 1.80 x 10
Q.50 A solution of glucose is 10%. The volume in which 1g mole of it will be dissolved is
Al dm? C)1.8dm?
B) 200 dm’ D) 180 dm’
Q.51  How many grams of NaOH are present in 250 cm® of its 0.2M solution
Adg . C)04g
KETS - PRACTICE BOOK g



vwﬂ-r— i

UI‘"T 1 et Fundamental Concepts_

Ina mlullnn. 7.8 ¢ of henzene (Colly) urul 46g of toluene (Col1sCH;) is present. The mole

U'SI fraction of toluene is
‘ 2
A) 3 C) = :
| .
1) 5 I)] 3
053 Which concentration unitis best applicable to a mlullnn having more than two components
A) YavIv ) Mole fraction
13) Molarity D) Yow/w .
054 41p Ofl'“ld“m nitrate was used to create 1.25M wlutiun, volume of solution will be
A) 0. 2un C) 5dm’
II)"{}dm 1) 2dm’
055 A solution is made by mixing 250g hexane and 50g octanol, mass percent of octanol is
A) 20% C) 83.3%
B) 16.66% D) 50%
Q.56 What is the mass of water in 15% NaCl solution by mass
A) HE C) SSg
B) J0g D) 100g
(.57 Ina mixture of 7g of N2 and 8g of Oz the mole fraction of Oz is
A)l )05
B)0.1 D)0.2
Q.58 The sum of the mole fractions of the two components of a solution is always
A) More than one C) Exactly one
B) Less than one D) Not fixed
(.59 A solution contains A, B and C components. The mole fraction of A and C are 0.25
and 0.35 respectively, the mole fraction of B will be
A) 0.005 - ©)0.05
B) 0.0025 D) 0.40
Q.60 %w/v of 3M aqueous solution of limestone is
A) 3% C) 30%
B) 60% D) 90%
ANSWE KEY))
1 21 31 41 51
———
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UNIT Ny [ SELFASSESSMENTTEST ]

Gases exert pressure on the walls of the contihner hecuuse the gus moleeules

Q.1
A) Collide with ench other ) Collide with vinlls of container
13) Have definite volume 1)) Obey the s lnws
Q.2 Which one of the followlng is nbhsolute zero
A)OK C)20K
B)273K 1) 273K
Q.3 Crystalline solids are chassified on the basls of honding Into__ types
A) Two C) Five
B) Seven D) Four
Q4  The number (]fl““l“[][(‘! in 0.0112m* of methane at 0°C and pressure of 760mm Hy js
A) 6,02 x 10% C) 6,02 7 10
B) 3.01 x 10" D)3.01 # 107
. Q.5 Which of the following will have same number of molecules at STP
A) 280 em’ of CO; and 280 ecm’ of N2O C) 11.2dm* of Oy and 32 g of O,
B) 44g of COz and 11.2 dm’ CO 12) 28g of Nz and 5.6 dm’ of oxygen
Q.6 The graph between pressure and inverse of volume at constant tcmpcramrc and
number of moles
A) Straight line parallel to x-axis C) Straight line passing through the origin
B) Straight line parallel to y-axis D) None of them
Q.7 In a closed vessel of 1000 cm?®, Hz gas is heated from 27°C To 127°C. Which
statement is not correct?
A) The rate of collision increases C) The energy of gas molecules increases
B) Pressure of gas increases D) The number of moles of gas increases
Q8  Themolecules of gas show more deviation from ideal behaviour at low temperature, because
A) Kinetic energies are increased
B) Densities of the gases increased
C) Collisions become less frequent
D) Attractive force dominate at low temperature
Q.9  The gas laws are best applicable under the conditions
A) High P, Low T C) Low P, High T
B) High T, and polar gas D) High P and larger molecular size
Q.10 The root mean square velocity is expressed as -
. ! |
E A) (ERTJJ o) (QHJ’
2 M
o[ ofmy
M M
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which of the following is graphical explanation pf Boyle’s law

M”"\ o

P P

.11

v P
B) D)
T 1/V

Q.12 At constant pressure, volume of a given mass of a gas is directly proportional to

A) Temperature C) Number of moles
B) Pressure D) Absolute temperature
Q.13 Absolute zero is unattainable temperature, current attempts have resulted in the lowest
temperature of
A)107'K C) 102K
B) 10°K D) 1077 K
Q.14 If temperature is increasing continuously then constant ‘k’ in PV = k will
A) Increase "~ C) Decrease
B) Constant ' D) Unpredictable
Q.15 What will happen to density of an ideal gas, if both temperature and pressure are doubled
A) Increase two times C) Increase four times
B) Decrease four times D) Remain Same

Q.16 100 m® of a gas at 3atm and 27°C is transferred into a container having volume 300m’
and temperature 327°C. Pressure in new container will be

A)2atm . C) 4 atm |
B) 3 atm D) 6 atm
Q.17 Value of general gas constant ‘R’ depends upon

A) Nature of gas C) Mass of gas
B) Unitsof Pand T D) Units of P and V

Q.18 Which of the following molecules have maximum root mean square velocity at 25°C
A) CO; : C) HaS
B) NH; : D) SO

Q.19 Which of the following gas show maximum ideal behavior
A) NH3 C) CO2
B) N2 D) SO

Q20 Which mathematical relationship doesn’t correctly represent behavior of an ideal gas
A)Px CT C) PM e« dT -
B)P L D) Both A) and B)

d

Q21 The density of methane at 2atm pressure at 27°C is
A) 26 gdm™ C) 1.3 gdm™
B)0.26 gdm™ 'D)0.13 gdm™

E‘;—_—_
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UNIT-2
__—_____________-————'———'—'—"_""._———-———-—_'-—_-—_—_ ——
Q.22 The correct mathematical form of Avogadro’s law is
V,
= C il i
A) PV,=P,V, ) v, n,
T, T, P, m
Q.23 When onc is most real at STP
A) NH3: C) He
B) Ha D) Ar

Q.24. The deviation of a gas form ideal behavior is maximum at
A)-10°C and 5.0 atm C) 100°C and 2.0 atm

B)-10°C and 2 atm D) 0°C and 2 atm

Q.25 If absolute temperature

volume of gas is
A) Half C) Four times

B) Double D) Unchanged
Q.26 The average K.E. of the gas molecules is

A) Inversely proportional to its absolute temperature

B) Directly proportional to its absolute temperaturc

C) Equal to the square of its absolute temperature

D) Directly proportional to the square root of its absolute temperature
Q.27 The compressibility factor (Z) for an ideal gas is

*A) Zero C) Less than |
B) Greater than | D) Equal to one
Q.28 If we increase or decrease the amount of heat to a liquid, its boiling point will
A) Increase C) Remain constant
B) Decrease D) Increase or decrease accordingly
Q.29 Which is the correct order of boiling points
A) H20 > HF > NH3 > CH4 C) H20 > HF > CHa > NH;
B) H,0 > NH3 > HF > CHa D) H;0 > NH3 > CHs > HF

Q.30 Evaporation of water depends upon the following
A) Surface area and intermolecular forces
B) Speed of the air above the liquid surface
C) Humidity in air
D) All of these
Q.31 110°C boiling point of water corresponds to the external pressure

A) Between 760 to 1200 torr C) Between 200 to 760 torr

B) 765 torr D) Any value of pressure
Q.32 The boiling point of compound is mostly ra ised by

A) Dipole induced dipole interaction C) Inter-molecular Hydrogen bonding

B) London dispersion forces D) Intra-molecular Hydrogen bonding
Q.33 Which has greater enthalpy of vapourization

A) F2 C)Ch

B)Br D) I,
Q.34 Identify incorrect statement about evaporation

- A) Continuous C) Exothermic
B) Cooling D) Surface Phenomenon e
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0 35 Maxim;:m vapour pressure is shown by .
A) Idm ;valer C) 1dm® ethanol
g) 50 cm” ethanol . D) Both B)and C
036 Evaporation occurs at )
A) 25:((:? C) 0°C
B‘), ;:_Gh A D) All temperatures
037 Whic _ ] accurate method for the measurement of vapour pressure
A) Barometric method C) Dilatometric method
) Manometric method | D) Optical rotation method
0.38 The vapour pressure of methanol at 40°C is less than ;
A) Water C) Glycerin
B) [::ther D) Acetic acid
Q.39 lonic crystnl's are ?haractcrized by
A) Low melting point C) Solubility in polar solvents
B) High vapour pressure D) Good conductivity in solid state
Q40 NaCl crystal is '
A) Cubic C) Tetragonal
B) Hexagonal D) Triclinic

Which element exists as discrete small molecule in the solid state
A) Aluminium C) lodine

B) Sodium chloride D) Diamond

Q.42 Ice floats on the liquid water because

A) Density of water is maximum at 4°C
B) Water freezes at 0°C and is less dense than liquid water

C) Ice occupies less volume than water at 0°C

Q41

D) Both B) and C) |
Q.43 Number of tetrahedral carbon atoms in unit cell of diamond is
A)l )3
B)2 . D) 4
Q.44 The number of CI' ions per unit cell of NaCl are
A) 6 C)2 .
B) 4 D) 8
Q.45 The crystal of ‘diamond is
A) lonic ' C) Covalent
B) Molecular _ ' D) Metallic
Q.46 One unit cell of NaCl contains ion pairs
A) Two | C) Six
B) Four D) Eight
Q47 Which is not a property of silica
A) High surface activity C) Insulator _
048 gJ Refractory - D) High thermal expansion
' ili ¢ an examplc 0
A) lc:r:cf i\g;::lide Al ] C) Metallic crystal
B) Covalent crystal D) Molecular crystal y.
Q49 Carbon atom in diamond is it <l
A) sp hybridized C) sp ;‘3’ ‘; _g;e ) AL
B) sp’ hybridized D) dsp” hybridize
--‘-_-—__ __________——-'-__
264
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Q.50
Q.51
Q.52
_ Q.53

Q.54

Q.55

Q.56
Q.57
Q.58

Q.59

Q.60

The given crystal lattice is for :
A) Sodium chloride C) Iee . r
B) Diamond D)omd'"c
The volume of ice on freezing 200cm’ of water Wwill be
A) 109cm’ C) 2[3‘2[‘1‘1J
B) 209¢m? . D) 200‘2“1-
I — I bond distance difference between 2@ and Iz 18
A)271.5 pm C) 266.6 pm
B)4.9 pm D) 9.6 pm , *
Which one of the following contains maximum hydrogen bonding
A) H20 ‘ C) HF
B) NH; D) C,HsOH
t because of

Ammonia shows the maximum boiling poin
A) Lone pair of electrons present on nitrogen
B) Very small size of nitrogen

C) Pyramidal structure of ammonia

D) Enhanced electronegativity character of nitrogen . :
The boiling point of H20 is 100°C while that of C2Hs OH is 78.37°C. The reason is that

A) H20 molecules are small sized
B) The bond angles at oxygen alom are different.

C) C3Hs group is electron donating .
D) The number of hydrogen bonds per H2O molecule are greater than C;HsOH

Which of the following in liquid has lowest boiling point

A) CH;COOH C) CH;0OH
B) H:0 D) CHsOH

In which of the following of the pairs, Debye forces exist
A) Water and ethanol C) Argon and water

B) Methane and ethane D) Water and Na* ion
Kerosene oil is liquid at room temperature due to :
A) Debye forces C) London dispersion forces
B) Hydrogen bonding D) Dipole - dipole forces .

The heat of vaporization of H20, C2zHsOH and CS; are 40.6 kJ/mol, 38.6kJ/mol and
28.6kJ/mol respectively. The order of decreasing intermolecular forces in these

liquids is _ ;
A) H20 > C2HsOH > CS, C) H,0 > CS; > C;HsOH
B) CS; > C;HsOH > H,0 D) CS2 > H,0 > C;HsOH

TI;:I: different substances are given along with their boiling points in the following
table :

CaHsOH 78.37°C

KETS - PRACTICE BOOK

NH; -33.34°C CaHsOCoHs | 34.6° |
Select the substance having weakest intermolecular forces
A) HF C) C;HsOH
B) NH; . D) C2HsOC,Hs
i
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UNIT  SSY T SELFASSESSMENTTEST ]

3 ATOMICSTRUCTURE
CHEMICAL BONDING

Q.1  Charge on 1kg of electrons is
A)9.1095x107!C : C) 1.7588x10''C
B) 1.602x10'°C D)1

Q.2 The mass of neutron is '
A) 1.675x10727 kg C) 1.675x10'g

_ B) 1.0087amu . D) All of these

Q.3 The ¢/m value of He*! ion in comparison to ¢/m value of electron is
A) 7344 times lesser C) 1836 times greater
B) 1836 times lesser D) 7344 times greater

Q.4  What will be the effect on clectron when passed through the electric field
A) Deflection towards anode C) Deflection perpendicular to electric field
B) Deflection towards cathode D) Deflection downwards in electric field

Q.5 X specie carry +3 charge and number of electron and neutrons are 10 and 14
respectively. What is the atomic mass of X
A) 24 | C) 21
B) 27 D) 17

Q.6 Which of the followings set of ions is isoelectronic
A) Sc¥, Ca*2, S C) F, Ne and Na
B)H,Hand H' D) Li", Na* K*

Q.7 Which of the following particles would on losing an electron has its outermost p-
orbital as half filled
A) N atom C)P'ion
B) O" ion D) S*! ion

Q.8 Isotopes differ in
A) Properties with respect to their mass number
B) Properties with respect to their proton number
C) Properties of with respect to their atomic number
D) With respect to chemical properties

Q.9 Which property is same for two nuclides ; Ar and ;K
A) Number of electrons C) Number of neutrons
B) Number of nucleons D) Number of protons

Q.10 The correct set of four quantum numbers for the valence electron of potassium (Z =191
A)n=4,/=0,m=0ands=+1/2 C)n=4,/=1,m=0ands=+1/2
B)n=4,/=1,m=1ands=+1/2 D)n=3,/=0,m=0ands=+1/2

Q.11 Identify the correct order of decreasing energy
A)3s>2s>1s C)ls>2s>3s
B)2s>3s>1s D) 1s>3s>2s

* Q.12 Correct number of degenerate orbitals

A)p=6,d=10,f=14 C)p=3,d=5f=7
B)p=1,d=2,f=3 D)p=3,d=7,f=5 ;_____._;;!
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Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Th;;ll:i:'m“m number of electrons in subshell can be calculated by using formula
A) i C)2(2+1)
B) 2r3 D)n+1
The incorrect statement about d-orbitals
A) It is not present in first two principle ene
. : rgy levels
B) They are associated with only transition elern}icnls
C) They are five degenerate orbitals in d-subshell
D) d-orbitals can filled before p-orbitals in the same principle energy level
Va-lence electron of K has value for spin quanfum number with
spin

1 :
A) +3 clockwise 0) —%, clockwise

B) +-% , anticlockwise | D) ——l, anticlockwise
2

Fourth shell can accommodate 32 electrons how many electron can be placed in 5 shell
A) 32 C) 46

B) 40 D) 50

The correct set of quantum numbers is

- I
Ayn=2, (=2, m=0, s=+—12- Cyn=2, (=1, m=-2 s=+;

Byn=2, (=], m=0, s_=-i-l2 D)n=2, (=], m=-2, s=0
The place between fwo orbitals where probability for finding the electron is zero
known as

A) Anti orbital C) Nodal plane

B) Atomic hole D) Orbital

The shapes of s orbitals is circular and their size:

A) Increases with the increase in principal quantum number

B) Decreases with the increase in principal quantum number

C) Remains the same with the change in principal quantum number

D) Increase with the increase :n Azimuthal quantum number value

The electronic configuration of P(15) is
A) ls"‘,25’,2p‘.3s?,3pl,3p§,3pf 2 20' 34 el
B) 152,257, 2p* 35%,3p%,3P) 3P D)1s%,2s%,2p°,35°,3p,,3P, P:
The number of d-electrons in Fe'? (Z = 26) is not equal to o

A) p electrons in Ne (Z= 10) : C) s electrons in Mg (Z_- 12)
B) d electrons in Fe (£ = 26) D) p electrons in Ar (Z = 13)
The rule for filling electrons in subshells ol“atoms.is B

A) Aufbau’s principle C) Pauli exclusion principle

B) Hﬁn;: rﬁ‘:l]{:en g D) All of these

When 6d orbital is completed the entering electron goes into

87 0y 76

B)7p :

C)1s*,25%,2p" 357,3p..3P) 3P

—— —— 268
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Q.24 Number of orbitals required to place all electrons of an element with atomic number 3

A) 13 )9 35

B) 15 D).Can’t be predicted
Q.25 Which of the following has 5 unpaired electron in d sub-shell

A)2sMn*? C) 24Cr*!

B) 26Fe*? D) All of these
Q.26 2" jonization energy of Mg is higher than the first because

A) Metallic character of Mg*!' is less than that of Mg 1

Q.27

Q.28

Q.29

B) Nuclear pull for Mg*! electrons is more than that for the Mg atom

C) Size of Mg*! is greater than Mg*?

D) Nature of orbital of Mg*! is different from Mg '

Arrange following according to correct trend of 1* ionization energies: Na, Mg, A1, P,§
A)Na<Mg<AIl<P<S C)Na<Al <Mg<S<P
B)Na<Mg<Al<S<P D)Na<Al<Mg<P<8$§

Following graph represents successive ionization energies of an element. Choose the
valency of element. '

i
w
- 1234 56 7th
A)4 C).5
B)6 - D)7

Second electron affinity value is always with positive sign. It is due to repulsion of
second incoming electron with

A) Cation C) Anion
B) Atom D) Molecule
Q.30 Which one of the following has maximum electron affinity
A)F. C) Cl
B) Br D)1
Q.31 Octet rule is followed by central atom-in
A) CCly C) SFs
B) BF; D) PCls
Q.32 Orbital around single nucleus is called _
A) Atomic orbital C) Molecular orbital
B) Pi orbital D) Sigma orbital
Q.33 lonic compounds are obtained by the combination of elements of groups
A)3and 5 C)2and 5
B) 1 and 7 ' D)4 and 8
Q.34  Which of the following molecule has non-directional bond(s)
A) NH3 - C)H20
B) NaCl D) None of these
KETS -
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Atomic §
t
0.3 The bond formed between th:;“‘--—-—— fucture / Chemical Bonding
A) 50% ionic oms having clectro =
B) 50% covalent C) More ‘Ezﬁa;;:j’tlj difference 1.70 is
¢ Inadouble bond connecti D) Botl v '
@ A) | electron ng 2 atoms there js g h1 el
sharing of
B)2 :_Iectn:ns C) 3 electrons
0 E:) gs ;:gii:anlzcme, the B atom makes use of D) Two electron pairs
B) sp’-hybrid orbitals g) 2p orbital
Q.38 Which of following molecules has ) 3s orbital
A) AIF3 all types of bonds except metallic bond
B) PH4Cl g)) NH;
Q39 Which information is incorrect Lo
£ r“'l'tmmpﬂu?d formed from given structure
H—N
N k
A) N carries positive charge ' :
B) B carries negative chall:%c [(;] :anq B will not complete their octet
Q40 The shape of FLO® is ; ) NH3j is donor while BFj is accepter
: L& b
g; h‘;‘l‘:rdfa' .~ C) Pyramidal
Q41 Total k&t D) Trigonal planar
; ; mber of valence electrons of nitrogen atom in ammonium ion is
A) C)8
B) 10 ., D) 16
Q42 Which one of the following is linear molecule
A) SOz C) C2H4
B) HaS - ' D) HCN
Q.43 The molecular geometry of H20 is _
A) Tetrahedral v B C) Linear
B) Bent D) Both A and B
Q44 Lateral overlapping is expected in .
A) Sigma bond C) Pi bond
B) Metallic bond D) lonic bond
045 Total number of sigma electrons in one molecule of HC=CH
A)3 . 06
B) 4 D)8
Q.46 An organic molecule formed by chemical combination of two carbon atoms and four
hydrogen atoms have
A)6o,0n C)50,1n
B)lo,5n [?)40'2“
Q47 In sp? hybridized orbital, the s character is: "
A)25% G
B) 75% D) 100%%
Q48 Which of the following molecule is not pl_m;;c}rl-:lhenc |
g; ggpgcr:e- Mo D) Phosphorous trichloride
n trichlori
R e —— 270
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UNIT-3 T
Q.49 On the basis of s— character which of following overlap results in a P“‘t“calty
strongest bond
A)sp!?'—sp2 C)sp-sp
B) sp’ —sp’ D) All have sz;me )
Q.50 The carbon number 2 in the structure 'CH,= CH- "CH= 'CH, shows a type of
hybridization 2
A) sp’ C) sp ,
B) sp D) dsp . .
Q.51 MTBE is a constituent of petrol. What iEfIt-?e value of angle Q in the molecule MTRp
3
aneeP |
CH, —L T <0;—CH,
Angle
CH, Q
A) Angle Q = 90° C) Angle Q = 105°
B) Angle-Q = 180° D) Angle Q = 360°
Q.52 Which of following molecule has strongest hydrogen bond
A) CH;O0H C) HF
B) H:0 D) NH3
Q.53 Molecule in which the distance between two carbon atom is largest is
A) Ethane C) Ethyne
B) Ethene D) Benzene
Q.54 Which of the following is weakest bond
A)H-H CCc-C
B)N-N D)F-F .
Q.55 The nature of bonds and molecule of COz is and respectively.
A) Polar, Polar C) Polar, Non-Polar
B) Non-Polar, Non-Polar D) Non-Polar, Polar
Q.56 The carbon-hydrogen bond length is shortest in
A) Ethane C) Ethene .
B) Ethyne D) Methane

Q.57

Following information are true for which of the following group
(i) Have LDF due to non-polar nature

(ii) All exist in gaseous state at ordinary temperature

(iii) Size and polarizability increase down the group

(iv) Boiling point increases down the group

A)lIA C) VIIA

B) VA D) VIIIA

Q.58 From the following, select one which can conduct electricity in solid as will as It
liquid state
A) Magnesium oxide C) Phosphorous
B) Zinc D) Silicon dioxide
Q.59 Intermolecular forces present in ionic compounds are due to
A) Metallic bonds C) Hydrogen bonds
B) Electrostatic attractions D) Electron pair bonds
Q.60 Debye forces present in
A) HCl and H20 : C) Na®and H,0
B) Clz and HCI D) Solid 12
______,...-P“
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ANSWER KEY))

1 "':.; 51 'l.{'?
2 P 12 J¢ | 22 [N 32 42 M 52 G
3 P78 13 )] 23 33 23 b 53
4 14 Wi 24 34 44 0 | 54
5 15 25 35 45 [ |55
6 N 16 26 36 MM 46 [Hc | 56 [
7 W 17 (e 27 B {37 Mol 47 pri 57
AT GELER 5K 58
? 19 P 29 e {39 W (49 Wci T 59
19 20 jc [ 30 Bc [ 40 [iee| 50 K€ 60
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4 CHEMICAL ENERGETICS,
ELECTROCHEMISTRY
UNIT % [ SELFASSESSMENTTEST ]

Q.1 OneJouleis cquivalent to

A) 4.184 cal. ) 0.4184cal.
I |
B) 3 cal. ) YRTY cal.
Q.2 The enthalpies of all clements in their standard states are
A) Unity C) Always -ve
B) Always +ve D) Zero
Q.3 is not a state function
A) Enthalpy C) Internal energy
B) Temperature 17) Heat
Q.4 No work is done at constant
AP )V
B)T D) None

Q.5 For an endothermic reaction, enthalpy of reactants
A) Is smaller than that of the products
B) Is greater than that of the products
C) Is equal 10 that of the products _
D)) Must be greater or smaller than that of the products
Q.6 Most of the reactions which give stable products are

A) Endothermic
B) Isothermal

Q.7  Decomposition of H:0 is
A) Endothermic reaction
B) Exothermic reaction

C) Exothermic
D) Non of these

C) Nuclear reaction
D) Zero nuclear reaction

Q.8 What type of reaction constitute a limiting case between spontaneous and non-
spontaneous reaction
A) Irreversible reactions
B) Nuclear reactions

C) Reversible reactions
D) Thermal reactions

Q.9 Inan endothermic reaction i
A)Er > Ep C) Er <Ep
B)Er =Ep D) None of these

Q.10 In an exothermic reaction the heat energy is while in endothermic reaction

itis
A) Released, released C) Released, absorbed
3) Absorbed, released D) Absorbed, absorbed
Q.11 Whenever a reaction is endothermic, then it means that
A) Heat is transferred from surrounding to the system
C) Heat is transferred system to the surrounding
B) Heat content of the products is less than that of reactants
D) Het content of the reactants is greater than the products
Q.12 Enthalpy of neutralization of strong acids and strong bases have same values because
A) Neutralization leads to the formation of salt and water
B) Strong acids and bases are ionic substances
C) Acids always give rise to H" and bases always furnish OH' ions
D) The net change involves the combination of H* and OH™' ions to form water .
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Q.13

Q.4

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

The measurement of enthal
c
manage the measurement atpy hange at standard conditions means that we should

A)24°Cat | atm )
B) 0°C at 1 atm nglgggtllatm
- °Cl atm
The enthalpy change for the reaction ¢ 5 . .
3 H, +EO‘ —2C0,+H,0 is known as enthalpy of
g] gorm;lwn ored, C) Fusion of C2H
ombustion 2H2
) omarCaky D) Vaporization of C2Hz

+HCI AH = -22.4kJ/mole, the heat change

4s) (aq)
replgcscntt?g by a!mve equation is called
g; H::: :f‘ r:;z:?;:.lonfo; BaSOy C) Heat of dissociation of BaSOs4
kil : 0 _aSCJ:4 D) Sum of all the above heats
py of atomization of Hay) is 218 kJ/mole, the enthalpy of

BaCl,,, *+ H,SO‘(.-QI - BaSO

Hz(e) from gaseous atoms

¥ H,, —H, AH, =218k) mol ]
A)-218 kJ/mole C) —436 kl/mole
B) -109 kJ/mole D) +218 kJ/mole
An enthalpy change which is always exothermic '

A) AH®,, C) AHY,

B) AH® sion : D) AH®

The enthalpy change for the reaction,
C3Hz+ 52027 — 2C02+H20 is known as enthalpy of
A) Formation of CO2 C) Combustion of C:H2
B) Fusion of C2H> D) Vaporization of C2H2
Which of the following gases have the highest heat of combustion
A) Methane ' C) Ethylene

D) Acetylene

B) Ethane
Which one of the following pairs has maximum enthalpy of neutralization
A) HCIl + NaOH - CO)KOH+ CH3;COOH
B) HCI + NH4OH D) NH4OH + CH3COOH
AH of a system can be calculated by which of following relationship
A)q=mxs><AT C) g=AE

D) q=pVv

B)gq=m xv x AT
used to determine the

Bomb calorimeter is i

A) AH; C) AH,

B) AH, D) AH,

What is Ehelunit of molar heat capacity -

g; j;n ?11(} D) g K™
ice energy of an jonic compoun

Which is true about latt
A) Cannot be determined directly

B) Can be obtained by means of Born
C) Is helpful in discussing bonding an

D) All of above .

Haber cycle
d properties of ionic compounds
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UNIT-4

- “’j

Chemical Energetics / Electrochemhtry

Q.25

The enthalpy of formation of an lonic compound is -392 kJ / mol. Total ep,,
changes (AH,) involved in the formation of gaseous lons from normal physica) u:,:

is 280 kJ/mol. The enthalpy of lattice(AHaun.) is
A) =112 kJ /mol C)+ 672 kd/mol

B) - 672 kJ / mol D) + 224 kJ / mol
Choose from the followings the correct statement about Born Haber cycle

Q.26
A) Bomm Haber cycle is different from Hess’s law
B) The energy changes in a cyclic process is not zero
C) The lattice energy of crystalline substances can be calculated easily
D) None of these
Q.27 Standard heat of formation of AlzO3 cannot determined directly because
A) It reacts with CO; C) it does not catch fire
B) Protective layer of Al2O3 D) Al and Oz do not react
Q.28 Heat of combustion of graphite at 25°C is -393.51 kJ mol’ and that of diamond is .
395.41 kJ mol”', What is the enthalpy for the conversion of graphite into diamond at
same temperature
"A) -1.5kJ mol"' C) +1.2kJ mol!
B)-2.7 kJ mol”! D) +1.9 kJ mol”!
Q.29 Using the hypothetical information given in the table below,
Reactions AH
K, +%Br, —>KBr, -400kJmol™
Ko —Ku +100kJmol™
Ky - — Ky +e +400kJmol™
% Bry, — Br,, +100kJmol™
B, +€” — Br, ~350kJmol’
Calculate the lattice energy of formation of potassium bromide.
A) +672kJmol”’ C) -672kJmol™
B) +650kJmol™" D) -650kJmol™
Q.30 By applying Hess’s law we can calculate
A) AH C) AT
B) AP D) AV
Q.31 Which change in oxidation state takes place in nitrogen?
Cu+HNO, - Cu(NO,)+NO,+H,0
A) +5 1o =2 C) +5 to +4
B)+5t0 0 D)0 to -4
Q.32 The +1oxidation state of ‘P’ is found in
A) HiPO3 C) H;PO;
B) H3PO4 D) H3P207
Q.33 The oxidation number of phosphorous in the compounds IPCI,,]+ and |FCIJ e
respectively '
A)+I and —1 C) +5 and +3
B) +2 and -6 D) +5 and-+5 T




,—-—“"—_UHITA Chemical

= Energetics / Electrochemistry

34 The value of reduction potential of ¢)

A) Change In temperature ciements is independent upon
BLC hange in concentration ([3)% it;angc in pressure

035 The Potenhal set up when an ¢l ) Al of these
own ion at 298K. This potential i:'t:erude is in contact with one molar solution of its
A) AE presented by
B) AE® C) E°

Q.36 SHEisusedasa D)E
A) Scale
B) Reference electrode CD)) i'ﬁcllt:olgtc

37 In diagram of standard hy of these .
¢ molar solution of HCI' hydrogen clectrode, which labelled part represents one
A)
/

' \=——ﬂl

0,

8o
—+D

A : e ——

Q38 The reduction potential of aluminum is — 1.66V. The oxidation potential of Al will be
A)-1.66V C) 0.0V :
B)+1.66V . D) -3.32V

Q39 Which is correct statement for the element present at the top of electrochemical series
A) It has greater tendency to get oxidized
B) It can easily replace Hz from dilute acid
C) It has large positive reduction potential value
D) It can reduce the metal lower in electrochemical series .

.40 The ability of elements to act as reducing agent down to electrochemical series
A) Increases C) Decreases
B) Remains constant D) Depends upon the reaction conditions

Q.41 For the cell Cu[':q} + ZIIM -——->an + Zni';” when

A - 3 = Itage i
E, o=t 0.76V and E ., +0.34V then cell voltage is
A)0.10V c)l10.1V
B)1.10V D)0.55V

0.42 The reaction taking place at cathode is .

A) Oxidation C) Reduction
- D) Hydrolysis
B) Neutralization

0.43- The two half cells of the galvanic cell are connected with each other through a salt

oo cltonion ne half cell to the other

A) Carries the electrons from o
B) Carries the ions from one hal
C) Indicates the value of the e.m.
D) Carries out the electrolysis

f cell to the other
f. of cell
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UNIT-4

Chemical Energetics / Electrochemiatsy

—

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.51

—_— ——— =

Given standard reduction potential for

Fe'¥+2e  -aFe -0.440V

Fe''tie  —aFe -0.036V

T'he standard electrode potential for

Fe'tve” = Fe'lis

A) 0476 C) 0.404

B3) +0.476 D) -0.404 '

The reduction potential of Cu = +0.34V and Za = -0.76V. When these twg avs

coupled the emf of cell is

A) 042V C)-1.10V

3) 042V D) +1.10V

For the given cell which of the following statement is true

(V)
Vs

RS

A) Zn acts as cathode i
B) Cu acts as anode g
C) Electrons flow from Zn to Cu through external circuit
D) Electrons flow from Cu to Zn through external circuit
Which of the following reaction is not feasible

A) CuSO,+Fe—— C) Mg=2HCl——
B) MgSO,+Zn—— D) EH:{:;{)J“——b

In the following cell representation

Zn,,|zn¥;, (1M)|CuZ, (1M)/Cu,,

The line | in the representation shows

A) Electrode C) Phase boundary

B) Salt bridge D) Molar concentration
Not correct about fuel cell !
A) light and portable
B) Enviromental friendly }
C) Hydrogen diffuses through porous cathode 3
D) Electons flow through external circuit form anode to cathode
Cell reaction which can be used in the fuel cell

A) 2NH,, +320,, —> N, +3H,0,,,
B) N,H,,+0,,—>N, +2H,0,
C) CH,y* 20, —>CO,, +2H,0

g
D) All of these

The cell in which electrical energy is converted into chemical enerzy is
A) Galvanic cell C) Voltaic cell

B) Electrolytic cell D) All of these

Mg)

iy

[ R an—

Py
4

KETS -

|

PRACTICE BOOK

b PR



g

UﬁlT'4 Chemical Energetics / Electrochemistry
n clectrolysis of aqueous i e :
052 Oroduccd Sl L: solution of N2:S0), using graphite electrode. the product
A) 502 C)H
L — )N
erc is me : '
0.53 ;:gcﬁ:;rgc ahililt‘; lil:: than one anion present in the electrolyte, the order of increasing
iy - ('] V=< e [ i
A) -:-)f:'. | fi\'()'ljru 11. -rIJH | C) C1'«NO, <Br '<1 '<OH "
sl s B < D) 1" <Cl'< NO; <Br '< OH"'
0.54 Wh[i‘fh nnlilr is irreversible cell
A) Dry cc >
B) Lead storage battery Bi ;‘;f;ﬁ::g
(.55 Which one of the following is the reduction reaction
A) Br; =2Br C)Zn—» Zn>
B) Fe'? - Fe*’ D) Sn*2—Sn**
Q.56 Which of the following is not a constant quantity
A) Single clectrode potential C) Standard c¢ll potential
B) Standard clectrode potential D) Standard reduction potential
(.57 The electrode potential of standard hydrogen electrode is chosen as
A)OV C)y—-1v
B)1v D)2 V.
(.58 Which can replace hydrogen from dilute acids?
A) Au C)Pt
B)Zn D) None of these
(.59 The standard reduction potential values of three metallic cations X, Y and Z are
0.52, -3.03 and -1.18 respectively. The order of reducing power of the
corresponding metal is :
AY>Z>X : CO)X>Y>2Z
B)Z>Y>X D)Z>X>Y
0.60 The difference in electrolysis of concentrated and dilute NaCl is
A) Formation of ions in the solution C) Product produced at anode
B) Reaction taking place at cathode - D) Product produced at cathode
— .
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5 CHEMICAL EQUILIBRIUM
__REACTION IEUUZ&SS i_

UNIT Y [ SEFASSESSMENTTEST ]

For a reversible reaction, A——> B, which expression describe rate of forward reaction

Q.1
d A d|A
d[A] o 4]
dt dt
d|B d|B
4[] | oy _d[E]
dt dt
Q.2 Consider the reaction PCls ;j —= PCl @ + Ch @ in a closed container at
equilibrium. At a fixed temperature, what will be the effect of adding more PCls on
the equilibrium constant
A) It increases C)lt decreases
B) It remains unaffected D) Can’t be predlctcd without Kp
Q.3 In 2HI H,+I,, AH>0 the forward reaction is affected by change in
A) Catalyst C) Temperature
B) Volume D) Pressure _
Q4 The reacIimT quotient (Q) for the reaction N,  +3H,, —=2NH, is given
LA
byQ= [ ][ ] , the reaction will proceed from right to left is
2
A)Q=0 C)Q=Ke
B)Q <Ke . D)Q>Kce
Q.5 Which value of Kc¢ indicate maximum yield of products
A)Ke =102 C)Ke=1
B)Kc =107 D)Ke =107
Q.6 The equilibrium constant for the reaction N, +0, —=2NO is 4.4x10~ at
2000K temperature. In the presence of calalyst equilibrium is attained ten times
faster. Therefore, the equilibrium constant in presence of catalyst at 2000K is
A)4.4x107 - C)4.4x107 _
B) 4.4x10™ : D) Difficult to compute
Q.7  Ratio of Ky/K« for the reaction CO, +%o,m=cow is
i
A) 1 C) (RT)
-1
B)RT D) (RT) 2
Q.8 What is the equilibrium expression for the reaction
N,+3H,=—=2NH,
| 2NH
A) Ke= L] 0 Ke= 200
[N, ][H,] SAREN
N,|[H,T NH, ]’
B) Ke= M_%]_ D) Ke= ug-
[NH; ] [N ][H.]
279
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For the reaction CO, *Clyy ==COCl,,,, then Ep is equal to
K

Chemical Equilibrium / Reaction Kinetics_

A

l ¢
A) E:l: - C)RT
B) VRT D) 0.1
Q.10 For reaction PClgy) —=PCly,, +Cl,, unit of Kp is
A)aim | C) atm™
B)atm™ D) atm?

1A +B==C. At equilibrium 0.20 mole of A, 0.45 mole of B and 0.15 mole of C are

Q.11
present, Calculate K«
,'\) 8‘.3 : C) 5‘0

4 moles of A are mixed with 4 moles of B. At equilibrium for the reaction

Q.12
 A+B=—=C+D, 2 moles of C and D are formed, the equilibrium constant for

reaction will be
l "

A) —
) 2 C)4

B) D) I+

| -

Q.13 l"Cl,‘mﬁl’(ﬁl:ﬂm+Clmn is of equilibrium, the concentration of PClua is doubled

the concentration of Clag) would become
A) Half of its initial value
B) % of its initial value

Q.14 The most suitable tempe
A) 250°C

C) Four times of its initial value
D) Two times of its initial value
rature for preparing ammonia gas is
C) 350°C

B) 450°C D) 550°C
Q.15 Which one is correct about conjugate acid-base concept?

A) Conjugate base of a very weak acid is relatively very strong

B) Conjugate base of a very weak acid is relatively very weak

C) Conjugate base of a very strong acid is relatively very weak

D) Both A and C :
Q.16 What is the conjugate base of OH™
A) Oz C) H20
B)O! D)0~
Q17 Ostwald’s dilution law is applicable for
C) Both A) and B)

A) Weak electrolyte ]
D) None of these

B) Strong electrolyte , .
Q.18 If pKa of an acid is 5, then pKb of its conjugate base will be at 25°C.

A) 10 C)9
Q B)8 D)5

19 The units of ionic product of H20 is :

A) Mol dm” C) Mol dm™

- B)YMol’dm™® D) Mol2dm™®
- 280
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Chemical Equilibrium / Reaction Kinetjcgq

UNIT-5 i )
).20  Which is correct relation at 100°C
A)pH + pOH < 14 C) pKa +PKb <14
B) [H*][oH"]>10™" D) All of these
Q.21 pH of 10 molar solution of HX acid in water is
A) -4 C) Between 3 and 4
B)4 D)7 i e b L
Q.22 What will be the pH of 1.0 mol dm ~? of NH4OH, which is 1% dissociated
A)2 C)0
B) 12 D) 2.7
Q.23  Which one of the following has the lowest pH values
A) 0.1M HCI C)0.IMKOH
B) 0.01M HCI D)0.0IM KOH
Q.24 Which one is best buffer those have
A) pH = pK, C) pOHl < pKp
B) pH > pK, D) p|<5,1'= 0
Q.25 An acidic buffer solution can be prepared by mixing. ‘ . )
A) Weak acid and its salt with strong base  C) Strong acid and its salt with weak base
B) Weak base and its salt with strong acid D) Strong base and its salt_wnh strong acid
Q.26 pH of buffer solution is 4.74, pKa of acid is 4.74. What is ratio between
concentration of salt and acid
A) 10 C) 1
B)O0.1 . D) 0.3
Q27 If the concentration of salt is greater than the acid in buffer solution, then the
A) pH = pK, C) pH > pKa
B) pH = pKs ' D) pH < pKp _
Q.28 Expression of solubility product constant (Ksp) for following sparingly soluble salt is
AxBy——xA"" +yB™" '
o ooy i 1 <Y
A) [A~]B"] o [a”][E"]
B)[a'T[B"] D) [x*T[y*]
Q.29 The solubility of Fe(OH)s is ‘x’ mole per dm’. Its Ksp would be
A) 9x* . C) 3x*
B) 27x* D)9x'
Q.30 Which one increases by common ion effect except?
A) Crystallization C) Association of ions
B) Solubility D) All of these ‘
Q.31 AgNO, .+ NaCl,,,, —> AgCl+ NaNO, which one is correct about given reaction
A) It is very slow reaction C) It proceed at moderate rate
B) Itis very fast reaction D) Black participate
Q32 The unit of rate.constant is the same as that of the rate of reaction in
A) 1* order reaction C) 2™ order reaction
B) Zero order reaction D) 3" order reaction
Q.33 The rate of reaction is doubled for every 10°C rise in temperature. The increase in
f)aﬁ?" rate as a result of temperature risz‘)f?lm 10°C to 100 °C s
' 2
B) 400 . D) 614
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AT e 2MIcal Equilibrium / Reaction Kinetics
0.3 The mathematical relation between ¢ mm—
the reactants is known ax (he € rate of reaction and the concentrations of
A) Order of reaction
13) Arrhenius equation f}l lilalf-lifc period
15 11 75% of any given amon ) Rate law cquation
e life of radioactive clcmcnlr:: *f radionctive element d isintegrates in 60 min. The half-
A) 20 min i
1) 30 min C)45 "‘i_"
Q.36 The energy of activated complex iy 2 win
A) Less than reactants C) Greater th
13) Greater than products l;] ,;r;; ;” ::jncl:'cactams
037 The rate of reaction depends upon -
A) Molar concentration C) Atomic mass
13) Equivalent mass 1)) None "“hegc
Q38 For a !‘”"“"d" reaction, the half-life period is independent of
A) Initial concentration C) Cube root of initial concentration
13) First power of final concentration D) Square root of final concentration
Q.39 [If the rate of the reaction is equal to the rate constant, the order of the reaction is
A)3 C)0
B) Il D)2
.40 Which of the following is incorrect about order of reaction
A) It is calculated experimentally
B) It is sum of powers of concentration in rate law expression
C) The order of reaction cannot be fractional
D) There is not necessarily a connection between ordtir amti stoichiometry of a reaction
(A1  For the reaction A+B+C—— Product, Rate=K [A]2 [B] [C]. The order of reaction

042 The half-life period of a first order reaction is

A)3 C)1
11
15 minutes. The amount of substance

left after one hour will be

A% e

B) % D) Y ' |
043 For an exothermic reaction, an activation energy of forward reaction 70kJmol and

the enthalpy change of reaction is 30 kJ mol', The activation energy -rur i

reaction is : .

A) 70 kJ mol”! C) 30kl mol” |

B) 40 kJ mol”! Dy 1001 i ined by plotting th
Q.44 According to the Arrhenius equation 2 straight line is to be obtained by plotting the

. nstant against
‘l:;;f:.nthm of the rate co C)LogT
|

8) _:_ D) Log T
S 282
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UNIT-5 Chemical Equilibrium / Reaction Kinet[_ci

k w from given data g
Q.45 Sclect th correct rnc "h‘s ok PR AICHTIES dnisech)
0.1 0.1 1 xl07
0.2 0.1 N % L5
0.3 0.1 3 x10
0.3 0.2 D11 A —

C) Rate = k[A]? 1[3 {2

B) Rate = k[A][B]? D) Rate = K[A] .

Q.46 Mixture of Hz and Clz will react twice as fast, if partial pressure of Hz or Clz is
A) Decreased from 1 to 0.5 atm C) increased from 0.5 to 2 atm
B) Increase from 0.5 to 1 atm D) Decreased from 2 to | atm

Q.47 Select the suitable catalyst for given reaction
HCOOH — H20 +CO2

A) Rate = k[A][B]

A) Cu C) Si0;
B) AL:O; D) NO oL it

Q.48 When the rate of reaction is retarded by adding a substance, then it is said to be a
A) Poison C) Auto catalyst
B) Inhibitor D) Activator

Q.49 Which of the followings enzyme is used as a catalyst in the hydrolysis of urea
A) Invertase C) Suqrase
B) Zymase D) Urease

Q.50 Glucose is converted into ethanol by the enzyme present in the yeast
A) Maltase C) Invertase :
B) Zymase ' D) All of these

Q.51 The rate of reaction, A+ B+C——>Products is given by Rate=k[A][B]'[C]. If A is

in excess, the order of reaction would be
A)0 .C) 1
A B)2 ‘ D)3
Q.52 A reaction is first order with respect to A and second order with respect to B. The
rate equation is

A) Rate =k[A][B]’ C) Rate = k[A][B]

B) Rate =k[A]'[B] D) Rate =k[A]
Q.53 If the half-life for a particular reaction is found to be constant and independent of
initial concentration of reactant then reaction is of
A) 1* order C) 2™ order
B) 3" order D) Zero order
Q.54 What is the half-life period of the given reaction when initial concentration of HI is

0.050M and rate constant “k” is 0.080 dm*mol'sec! (ZHlm —=H,,, + lzm)

A) 150 sec C) 125 see
* B) 1000 sec D) 250 sec
Q.55 What will be the half life period of 1" order reaction, if value of rate constant “k" is
0.3465 min™! .
A) 0.5 mint C) 2.0 mint
B) 1.0 mint ; D) 1.5 mint
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Q.56 2A+2B——>D+E for the reaction followin

A+2B——>2C+D (slow)
A+2C—>E (fast)
Sclect the correct law equation
A)Rate=k[A[’[B]’

B) Rate = k[A] [B]z C) Rate= k[A]Z[Br [C]

D) Rate=k[A] [B]

7 What will be th n :
QS5 gl sec“i a"::lec;:::sta:nt for 2n order reaction, when rate of reaction is
b entration of A is equal to concentration of B which is 0.1
=1 +3 -1
g; ‘;%%g’;lc_[dm sec C) 40000 mol™ dm*!sec"!
Q.58 Which method for the rate det DYAD mob ™ an
X ate determination i
absorbs UV/ visible or IR radiation e ke
A) Spectrometric method C) Dilatometric method
B) Opnc:'al rotation method D) Refractometric method ;
Q.59 What will h_e rate of reaction, when change in concentration of substance is 3 x10~
moles dm™ in 10 sec :
A) 3 x 107 mol dm™ sec™ _ C)3 x 1072 mol dm™ sec™
B)3 x 107 mol dm™ sec™ D) 3 x 10> mol dm™ sec™
Q.60 The unit of rate constant of 1* order reaction is
A) Moldm’sec™ C) Mol™'dm*3sec™
B) sec™ ‘ D) Mol 2dm*ésec™!
1 B [ 11 [N 21 PO 31 O 41 DY
2 Miis 12 | B - 8
3 B 13 )
4 B 14
5 |59 15
6 |~ 16
7 17 [W;
8 18 B
9 19 M}
10 20
— S
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UNIT 5% [ SELFASSESSMENTTEST |

Q.1 Elements in the same vertical group of the periodic table have same
A) Number of valence electrons C) Atomic number
B) Atomic mass D) Atomic volume
Q.2 Which of the following sets of elements belongs to third period?
A) CL, Br, Ar C) Mg. Cl, Ar
B) S, Al, Ne D) Ca, Si. Cl
Q.3  Keeping in view the size of an atom, which statement is correct
A)Mg > Sr C)Rb<Cs
B) Ne > Ar D)YCl>1
Q.4 Which of the following correctly relates the correct order of atomic sizes
A)Be>F>C>Ne C)Be<C <F <Ne
B)Ne>Be>C>F D)Ne<F<C<Be
Q.5 The radius of iso-electronic cations along the period
A) Decreases C) Remains constant
B) Increases D) Unpredictable
Q.6 The clement that possesses the shortest atomic radius
A) Lithium C) Nitrogen
B) Carbon D) Oxygen
Q.7 What is reason for decrease of atomic radius in a period?
A) Increase in number of group C) Increases in effective nuclear charge
B) No effect of shielding D) All contribute
Q.8  Shielding effect across the period
A) Increases C) Decreases
B) Can not be predicted D) Remains constant
Q.9  Mark the incorrect order of ionic radii
A)Mg? > Be*? C)K*>Na*
B)F~>CI D) Li* > Be"
Q.10 Which of the following cation has smallest size
A) Al C) Ca®?
B) Mg*? D) Na*!
Q.11 Which of the following is a favourable factor for cation formation
A) High electron affinity C) Small atomic size
B) High electronegativity D) Low ionization potential
Q.12 The addition of an electron in valence shell of an isolated gascous atom to form uni-negative ion is
process
A) Exothermic only C) Endothermic only
B) Enthalpy change is zero D) Exothermic or endothermic
Q.13 Mark the correct statement
A) Na+ is smaller than Na atom C) Na+ is larger than Na atom
B) CI"is smaller than Cl atom” D) CI"and Cl are of equal size
KETS - 286
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AL

QI
Q.16

Q.17
Q.18
Q.19
Q.20

Q.2]

Q.22

Q.23

uN IT'E'

Periods / Groups

—— - —

—

———

jsoclectronic species contain same number of e~ which among the following is the

correct order for ionic radius

0 Na'! (1n) Mgu (I11) AI*3 (Iv) Sitd
&
=
S AY
o & &
lonic radius /\\)' lonic radius 'S“'/\
\ Q7
A) ©
T A ' T A ;
lonic radius Q/\ lonic radius| /Q*
B) 2
Which one of the following has lowest melting point
| A) Be C) Ca
B) Ba D) Mg

Which of the following information is obtained from melting point and boiling point
of an element? AN )

A) Strength between molecules C) Physical state at room temperature
B) Strength between atoms D) All of these above

The highest melting point is associated with which of following?

A) Coke C) Diamond '

B) Graphite D) Charcoal

Melting point of group I-A down the group

A) Increases C) Decreases

B) Remains constant D) Not regular

Mark the correct order with respect to the melting/boiling points

A)Na>K C)I>Br ‘

B) Kr> Ne D) All of the above are correct
Among halogens, the highest boiling point is of

A) Fluorine C) Chlorine

B) Bromine D) lodine

For the molecular forms of the given elements: P, S, Cl, Ar ‘
The correct decreasing order for their melting and boiling points is
A)Ar>P>Cl>S C)S>P>Cl>Ar

B) Cl>p>8> Ar D)P>S>Cl>Ar

The ionization cnergy of boron is less than that of beryllium because
A) Atomic size of B > Be C) Atomic size of B < Be
B) Shielding effect of B < Be D) Removal of ¢” from p-subshell
2" ionization energy of Mg is higher than the first because

A) Metallic character of Mg*! is less than that of Mg

B‘) Nuclear pull for Mg'! electrons is more than that for the Mg atom

C) Size of M is less than Mg’

* D) All of the above

KETg _

PRACTICE BOOK 286



Periods / Group,

UNIT 6
Pliiufialia - _“I — e — — —————— ———
(.24 I he maximum first ionization energy Is possessed by
A) My C)Si
14) Al D) Cl
(.25 Which one of the following has highest ionization energy
A) Fluorine C) Oxygen

().26

0).27

().2%

0.29

030

0.31

032

.33

0.34

0.35

.36

I4) Mitrogen D) Helium

Amongst the following elements whose configurations are given below, the one
having the highest lonfzation energy is
A) [Ne)ds? apt
1) [Ne)3s? 3p!

C) [Ne]3s? 3p
D) [Ne]3s? 3p
ium Is 738kJ/mol and the 2" L.E of magnesium

The first lonization energy of magnes

will be

A) Equal 1o 738k)/mol C) Less than 738kJ/mol
13) Higher than 738kJ/mol 1) Equal to 738cal/mol
Incorrect 1" lonization energy order is

AN=>0 C)Be>B

B)F > Ne D)He > H

The fonization energy of nitrogen is more than that of oxygen because of
A) The greater attraction of the electrons by the nucleus

13) The extra stability of the half-filled p-orbitals

C) The smaller size of nitrogen

1) High nuclear charge )
Which of the following configurations is associated with largest difference between

2*? and 3" ionization energy

A) 1s? 26% 2p? C) 1s? 2s% 2p° 3s?

B) 1s? 2s? 2p® 35! D) 1s% 2s% 2p!

Which of the following configurations corresponds to alkaline earth metals
A) [Ar) 3d", 4¢? : C) [Ne]3d?, 3p?

B) [Ar4s? D) [Ar]3d'?, 4s'

Which of the following is the strongest alkali? '

A) NaOH C) CsOH

B) Ca(OH): - D)KOH

The reactivity of oxides of alkaline earth metals down to the group
A) Increase C) Unpredictable

1) Decrease D) Remains constant

Which of the following alkaline earth metal is very least reactive

A) Mg C) Be

B)Ba D) Ca

The milk of magnesia is used for the treatment of

A) Acidity C) Basicity

B) Rancidity D) Jaundice

The solubility of alkaline earth metal hydroxide increases down the group due to
A) Decrease in lattice energy

I3) Increase in lattice eénergy

€) Increase in charge to size ratio of cations

D) Constant charge to size ratio of cations in the group
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UNIT'6
'3'” goda-lime is 2 mixture of

p) CaO +Na D) MgO +

e ] B NaOH

038 Correct order of solubility in water for alkalincgearth metal oxides is

A) MgO < Ca0 <810 < BaO C) MgO < BaO < Ca0 < S1O_

B) CaO < MgO < BaO < SrO D) SrO < Ca0 < BaO < MgO

da but also

wWhich of the following produces water not only reacting with caustic 5o

Q3 : .
with oil of vitriol
A) CaO ; C) BaO
B) ch - D) MgO :
Q40 The minor product formed by burning of magnesium ribbon in pure air will be
A) MgU - C) ngNI :
B)MgS ' D) None of these
Q41 For alkaline earth metals the correct order of reaction with.cold water is
A) Mg > Be C)Ca>Sr
B) Sr> Ba : D) Be > Ba
Q.42 The substituent of chlorine in water disinfection:
A) Ozone C) Hypochlorous acid

B) Chloramines D) All of the above

Q43 Bleaching powder is a strong
A) Reducing agent B) Oxidizing agent
C) Acid D) Base
Q.44 Which of the following halogen shows metallic luster?
A) Fluorine C) lodine
B) Chlorine D) Astatine
Q45 The oxidizing property of halogen down to the group
A) Increases . C) Unprcdictable
B) Decreases D) Remains constant
Q.46 Among the halogens, the radioactive element is
A) Fluorine C) Chlorine
B) Astatine D) lodine .
Q.47 Which of the halogen can displace other three elements form their respective
compounds '
A) Fluorine C) Chlorine
B) lodine ' D) Bromine
Q.48 causes burns on skin that heal slowly
A) Fluorine C) Bromine
B) Chlorine D) lodine
alogens is

Q.49 Correct order of increase in colour intensity of h

"\)]:1<C11>|3rz<lz C)F2<Br2<Clz<|z
B)F,<1;<Cl2 <Br D)l <Br<Ch<F

Q50 The halogen having the highest bond energy is

A) k2 C)Cl
B) Br: ' D) I2
Q51 Which of the following is not 2 property of bleaching powder
A) Mixed salt C) Oxidizing agent
—___B)Reducing agent D) Bleaching agent
288
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Q.52 Bleaching powder is not used for
A) The preparation of Cly and O» * C)Making unshrinkable wool
B) Sterilization of water D) Manufacture of methane
Q.33 For the reaction, Cl,+2NaOH—> NaClO + NaCl + H,0
The m:datmn state of chlorine changes from zero to and respectively
A) -1, -, +5
B)+3 4-I D) +1, 3
Q34 On reaction of chlorine with hot NaOH solution, the Icnst chance are the formation of
A) NaCl C) NaClO;
B) NaClO D) NaClO;
Q.55 For the reaction, 3C1, + 6NaOH —— NaClO, + 5NaCl + 3H,0
Chlorine is
A) Oxidized C) Both oxidized and reduced
B) Reduced i D) Neither oxidized nor reduced
Q.56 For the equation **Ra—— X +* He, X is ,
A) Ne . C) Ar
B) Xe D) Rn
Q.57 Noble gas used to fill ﬂuoresccnt tubes is g °
A) He and Ne : C) Ne and Ar
B) Arand Kr ~ D) Krand Xe
Q.58 A mixture of and is used for breathing by the sea divers
A) 20% Rn and 80% Oz C) 80% Rn and 20% O,
B) 20% He and 80% O D) 80% He and 20% O;
Q.59 Which one of the following noble gas is used for providing and inert atmosphere for
welding
“A) Helium . C) Neon
B) Argon D) Krypton
Q.60 Pick up the wrong pairing :
A) Making advertising sings . Neon
B) Filling fluorescent tubes Argon
C) Cooling medium for nuclear reactors . Helium
D) Used in high voltage indicators Krypton
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UNIT > [ SELF ASSESSMENT TEST |

The elements in which d orbitals are in the process of completion are

A) Outer transition elements C) Inner transition elements

B) Normal c!cm‘cpts . D) Representative elements

The first transition series ends on the clement

A) Scandium C) Zinc

B) Calcium D) Mercury

Cr and Cu have half-filled s-orbitals why i

A) They bclong to p-block elements C) They give stablity to d-orbitals

B) They belong to 4d- series D) They all diamagnetic

Which of the following pairs show resemblance in their valance shell electronic
.configuration

A)Sc. Y - C) Mn, Mo

B)Zn,V D) Pt, Au

Which of the following has the maximum number of unpaired electrons

A) Ni?* C)Vv*

B) Ti*" D) Fe**

Cu belongs to

A) 3d series C) 5d series

B) 4d series D) 6d scries

Variable oxidation state of transition elements is due to:
A) Involvement of unpaired d-electrons in addition to s electrons in bond formation

B) d-d transitions

C) Paramagnetic nature

D) Loss of s electrons .

Which one is the oxidation states of Mn?

A)+2 and +3 : C) +6 and +7
B) +4 and +5 [ D) All of these
The lowest oxidation state of Fe is in which of the following compounds
A) Mohr’s state - C) Fe(CO)s
B) Fe;0 ' D) Ka4[Fe(CN)s]
Which one of the following transition clement shows only single restricted oxidation
state : ‘ :
A) Mn : ~ C)Co.
B) Zn D) Ni
The oxidation number of central metal atom in K3|Fe(CN)e] is
A)0 C)+3
B) +2 D) +4
The oxidation state of Cr in CrO:2Clz is
A)2 C)4
B)3 D) 6
Which of the following transition element used as a catalyst in Haber's process
A) Fe C) Al20;
B) Cr,0; | D) All of these
290
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%

Q.14 The catalytic activity of transition elements is usually due to two main reasop,
which are ’ :
A) They have several different oxidation state and they provide a site at which reactiop
taken place
B) They forms compound and show colours
C) They have Variable oxidation states and show colours
D) None of these
Q.15 Which economical catalyst is used in preparation of sulphuric acid
A) Pt C) Ni
B) V20s D) All of these
Q.16 For d*sp’ hybridization, the expected shape is
A) Tetrahedral C) Trigonal bipyramidal
B) Square planar D) Octahedral
Q.17 Co-ordination number of the transition clement in [Pt CINO: (NHs)4]* is’
A) +2 C) +6
B) +4 D) +8
Q.18 The central atom along with ligands is called
A) Complex ion C) Coordination sphere
B) Ligand D) Complex compound
Q.19 Ethylenediamine is a
A) Monodentate Ligand C) Hexadentate ligand
B) Bidentate Ligand D) Tridentate ligand
Q.20 Geometry of the complex compounds usually depends upon
A) Nature of ligand
B) Types of hybridization in the elements of ligands
C) Hybridization of central metal
D) Both A) and C) :
Q.21 Which one of the following is a neutral mono dentate ligand
A) NaHq4 C)OH"
B)CO D) C204*
.22 Transition metals form complexes very readily, the reason is
A) Smaller cations C) Greater charge density of cations
B) Vacant d-orbitals D) All of them
Q.23 The IUPAC name of [Co(NH3)«ChL|Cl is
A) Tetraamminedichloro cobalt (1) chloride
B) Dichloro tetraamine cobalt (II) chloride
C) Tetraamminedichloro cobalt (I11) chloride
D) Dichloro tetraamine cobalt (11T) chloride
Q.24 The tendency of 3d metal ions to form stable complexes is duc to
A) Strong electronegative nature C) Variable valency
B) Very low ionization energies D) High charge/radius ratio and vacant d orbitals
Q.25 The aqueous solution containing which one of the following ions will be colourless
A) Sc** C) Fe?
B) Fe*? © D)Mn*
Q.26 The colour of the [Ti(H20)s]** is
A)Red C) Pink
13) Orange D) Violet i——
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o the following which ion gives colourless complex

Transition Elements / Compounds of N and S

e

4 [:rﬂ 14
0-1’ A) Mn® C) (0r )
B cu” 0)s** ycllnw-light is absorb 2iadl
i 6} absor : . >
o :: Cl:;:l(:l: The transmitted lights are ed the solution of [Ti(H:0)}*" fon look violet
A) Blue, € C) Violet, yellow
g)Green, 7€¢ D) Violet, red
o Allof .?e following give colorless complex except
; n' C) Ti"
;]) gc" D)) Mn 2
00 Transition F?mpounds are mostly coloured due to
“ A)sd transition C) p-d transition
B)d-d transition D) d-f transition
Q! N; is inert under ordinary circumstances. The important factor is
A) Presence of triple .bond in N2 C) Smaller molecular size of N2
B) High cl.ectronega.twily of nitrogen D) Low boiling point of nitrogen
32 Nitrogen is gas while other elements of same group are
A) Solid and liquid C) Solid
B) Gas and liquid D) Gas and solid
Q33 The bond energy of N2 molecule is
A) 149 kJ/mol C) 941 kJ/mol
B) 349 kJ/mol _ D) 121 kJ/mol
Q34 In Haber’s process, the increase in pressure will shift equilibrium towards
A) Left ‘ C) Not affected
B) Any direction D) Right
Q35 In Haber’s process maximum ammonia can be achieved by reducing temperature,
but on contrary we maintain high temperature of 400°C because
A) At low temperature rate of reaction cannot be controlled
B) The amount of products is less at low temperature
C) Rate of reaction is slow at low temperature
D) Reaction is stopped at low temperature :
036 1In Haber’s process the equilibrium mixture contain____— ammonia
g) 35% C)41%
) 40% D) 45%
037 ie)rgc;r;l;ge of nitrogen in NHs is
) C) 82%
i &3_3.5% . D) 21%
. hich of the following is NOT a usc of pitrogencous l‘crtili-.zer
B} Impart green colour to leaves C) Enhance the yield O L
Q.39 v‘glfi"'hancc the quality of plant D) Produce resistance against d‘fscas‘;“o"
A) N": of the following fertilizer is injected about 6-inches under the surface
B) NH} C) NH:CONI I2
040 Whi h4N03 ' D) (NH4)2PO4 .
A) P:' of the following step is not involved in NHiNO3 manufacturing
illing C) Evaporation

B r :
\_)fi‘“rahzauon of HNO3 with NH; D) Dehydration
. 292
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Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

—

— —

The manufacturing of nitrogenous fertilizer's from ammonia is oftenly the result of
A) Addition Reaction C) Acid-base Reaction

BB) Substitution Reaction D) Decomposition reaction

Which one of the following statement is correct for urea

A) Itis a synthetic fertilizer C) It provides micronutrients to plants

B) It is a natural fertilizer D) It is an inorganic water soluble compeound
The nitrogenous fertilizer which is organic in nature

" A) NH4NO; C) (NH4)2PO4

B) NH; ' D) NH2CONH:2
Maximum ammonia is used for the

A) Explosives formation C) Manufacturing of fertilizer

B) Fertilizer itself - D) manufacturing of Nylon
The cooling of molten urea by air in the tower is called

A) Prilling C) Evaporation

B) Condensation D) Crystallization

Which of the following fertilizers is not useful for paddy rice? ‘

A) Urea C) DAP

B) Ammonium sulphate D) Ammonium nitrate
Which one of the following set of raw material is most suitable for manufacture of urea?

A) CH4, N2 and CO; C) H2, N2 and CO
B) Ha, CO; and H20 D) H20, N; and H»
Which three elements are needed for the healthy growth of plants
A)N,S, P C)N,Ca,P
B)N,K,C D)N,K,P
In KNOs3 % of potash and nitrogen is
A) 50% and 20% C) 44% and 13%
" B) 13% and 44% D) 20% and 44%
The pH of unpelluted rain water is 5.6. The decrease in pH is due to presence of
A) NO> C)CO;
B) SO; D) HCI
Most of the SOz present in air from natural source is due to
A) Volcanoes - C) Organic matter

B) Combustion of coal D) Burning of crude oil
Acid rain is caused by increase in the atmospheric concentration of
A) Ozone and dust : C) SO, and NOy

B) SOz and CO , " D)COand CO;

The anhydride of sulphuric acid responsible for acid rain is

A) Pyrosulphuric acid C) Sulphurous acid

B) Sulphur (1V) oxide D) Sulphur (V1) oxide
Which of the following occurs in Contact process

A) SO: is dissolved in water '

B) SO is dissolved in water

C) Sulfur trioxide is dissolved in dil. Sulfuric acid

D) Sulfur trioxide is dissolved in conc. Sulfuric acid
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|
dﬂ/ul’f:ﬁ::id is not prepared by dissolving SO; in water because

055 Wit doesn't dis:sol\'e in water . .
3) The reaction is 100 exothermic and difficult to control
) It forms oleum instead of sulfuric acid
) None of the above
. oleum is prepared by ,
Q=" ) Absorbing SO; into water C) Absorbing SO; into water
:5 ) Absorbing SO;s into sulfuric acid . D) Absorbing SO; into sulfuric acid
. [q contact process $O3 manufacturing is favour at low temperature but in actual
=1 _ractice the reaction is carried out at 400-600°C the reason is that
1) At high temperature reaction will be slow
"31 Rate of forward reaction is low ‘ .
C) Equilibrium will established later '
D) Separation is easy at high temperature
03 Arsenic oxide can be removed during contact process by using freshly prepared
A) Al (OH): C) Fe (OH)2
8) Fe (OH): D) Ca (OH)
29 Pure sulphuric acid is but the addition of water makes it a
A) Nonconductor, non-conductor C) Non-conductor, good conductor
B) Good conductor, non-conductor ~ D) Conductor, good conductor
Q4 The formula for oleum is ]
A) H2S0;3 C) H2S0;4
B) H25:07 D) SO
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UNIT S5y T SELF ASSESSMENT TEST

FUNDAMENTAL PRINCIPLES
'H"VIR@C"Q“@NS%

Q.1 Which of the following option is not true regarding thiophene
A) Helerocyclic C) Aromatic
B) Alicyclic D) Monocyclic
Q.2 is heterocyclic compound
A) Toluene C) Furan
B) Phenol D) Anthracene .
Q3 In the given mind map of classification of organic compound alicyclic compound out
of the option A). B), C) and D) is
I Organic mmpnunle
1
[ ou-u:mmwu‘: |
——— I
.'\} ‘,;::‘ |mllz'.l
——
LB |[ € |[ sewnud]
| Aromatic | [ WonAromatic |
Q.4 Maximum number of hydrogen atoms are in
A) Cyclobutane C) Cyclohexane
B) Cyclopentane D) Benzene
Q35  Which is not true about the compound 1,3-Cyclohexadiene
A ) Non-benzenoid C) Carbocyclic
B) Non-zromatic _ D) Heterocyclic
Q.6 Benzeneis compound -
A) Heterocyclic C) Alicyclic
B) Aliphatic D) Aromatic
.7 Int-butyl aleohol the tertiary carbon is bonded to
.—"._; Two hydrogen atoms C) Three hydrogen atoms
B) One hydrogen atoms D) No hydrogen atoms
)5 Break down of higher hydrocarbons (alkanes) into lower hydrocarbons (alkenes
and alkanes) by heating in the absence of air is called
A) Reforming C) Cracking
8; Distillation D) Crystallization
.9  Which type of cracking is useful in the production of better quality gasoline
A) Thermal cracking C) Catalytic cracking
B) Steam cracking D) Hydro-cracking
(.10 The fractional distillation of petroleum gives us gasoline
Ay 10% C) 30%
B)20% D) 50%
(.11 Breaking down of higher hydrocarbons into lower hydrocarbons in the presence of
catal}u at lower temperature is
A) Thermal cracking C) Catalytic cracking
:'i; Steam cracking ~ . D) Hydro-cracking
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T-8
Nl Fundamental Princip
The higher hydrocarb .
Q.12 A) Propenc ons are used in cracking are mostly consisted of
B) Butane I())) Técnzcnc
wWhich of the followin SR
Q.13 {1 Both heat andair iE ::;:Ei:lc':lls is incorrect about cracking of petroleum
(i) li;?‘:r o i obtained in all types of cracking
(iii) Higher hydrocarbons in v .
oy Hi : apour phase are mixed with air in steam cracking
(iv) High octane petrol is obtained i
A) (i) and (ii) ned in thermal cracking
¥ C) (i), (iii) and (iv)
B) (ii) and (iii) DY (i), i), Gii) and (i
Q.14 Select nucleophile from the following 1. i and 42
;\) NO2 C) NI
B) NO; ek
2 D) NI,
Q.15 Select ghc incorrect statement
A) ;:\?hlon with a positively charged carbon atom is called a carbocal ion.
B) When organic compounds react, their bonds can split in either of two ways, by
heterolytic or homolytic fission. ,
C) Negative 10ns and compounds in which an atom has an unshared pair of electrons are
electrophilic in nature
D) A reagent which attacks a region where the clectron density is high is called an
clectrophile
Q.16 Most stable carbocation is
A) Tertiary C) Primary
B) Secondary : D) Methyl
Q.17 Which one of the following is called free radical
A)CI" C)CI
B) Cr D) Ch
(.18 Which type of isomerism is shown by the following compounds:
CH3;CHz— O — CH:CHs and CH;3;CH2CHz— OCH3
A) Chain isomerism C) Position isomerism
B) Metamerism D) Functional group isomerism
0.19 ‘The structures of three compounds are shown:
I-CH3CH2— O — CHs and 11-CH3;CH2CH:— OH and I1I-CH3CH (OH)CHs
Which compounds are isomers of each other?
A) 1* and 2 only C) 2™ and 3" only
B) 1* and 3" only D) All are isomers of one another
020 Chain isomerism is also called: _
A) Metamerism C) Skeletal isomerism
B) Tautomerism ' D) All of these
021 Diethyl ketone and Methyl n-propyl ketone arc: ‘
A) Metameric isomers C) Cis trans 1somers
9 B) Positional isomers D) None of these
22 Which statement is incorrect about cis-trans isomerism
A) Two carbon atoms with double bond cannot rotate freely o= )
B) Two compounds that possess the same structural formula but difter with respect to the
positions of identical groups in space. . _ 4
C) In cis form, similar groups lie on same side o double bon
$‘”0 groups attached to same carbon atom must be same
296
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UNIT-8 Fundamental Principles / Hydrocarbons

0.23

0.24

Q.25

Q.26

Q.27

Q.2%

0.29

Q.30

1-chloropropene and 2-chloropropene show isomerism

A) cis-trans () Functional group isomerism
B) Position isomeriam 13) Chain isomerism

Which statement about the members of a homologous series is correct:
A) They have the same empirical formula

B3) They have same melting points

C) They have the same number of carbon atoms per molecule

1)) They do not undergo similar reactions

The IUPAC name of CHy ~ CH(CaHs)- CHy = C(CHy)2 = CH)

A) 2,2-Dimethyl 4-cthyl pentanc C) 2,2-Dimethy| heptane

3) Nonane 1)) 2,2, 4-Trimethyl hexane

ZJ.d-TrlmclhyHricnu ne is
| CH
H,C=CH=CH—CH—CII, A )
] | H,C—CH—CH—CH—CH,—CH,
A) CH, CH, C) I l
CH, CH,
(f”‘ (IfH, CH,
ILC—?-—CHJ—?H—CH. H.C—CH,—CH—JIIH—CH,
B) CH, C”, [)) CH,
Which one of the following names is correct for the structure
CH, ﬁ
I
CH,-CH-CH,-CH,-C-OH
A)2-Methy! pentanoic acid C) Methy! pentanoic acid
B) 4-Methyl pentanoic acid D) 4, 4-Dimethyl butanoic acid
Which one of the following is the name of given structure
Py
CH,-CH-C-0H
A) Maleic acid C) Lactic acid
) Malonic acid D) Propanal
Which one of the following structures is secondary alkyl halide
CH
A) CHy-CHa=Cl C) |
CH, - (i -Cl
CH,
Cl
i CH éli CH o (I:HI
: ' CH,-CH-CH,-Cl
While selecting longest possible chains among the organic compounds for

nomenclature, when two or more chains compete each other, which one is selected:
A) Chain with less substituents () Chain with greater number of substituents
) Chain near to double bond D) Chain near to triple bond
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UNIT-8

—_— Fundamental Principles / Hydrocarbons
31 Incomplete combustion b .
Q A) CO (occurs in limited supply of air) results in formation of H20 and
C) CO;
b D) C and
2 The standard amo and CO
Q- A) 891kJ/mole unt of heat released when 1 mole of CHs is burnt in excess of air is
C) 445
B) 1336.5kJ/mole D) 17
Q.33 When one mole of is burnt ) 1782kJ/mole
moles of water completely in excess of oxygen, produces 2
A) Propane C) Acelylcﬁc
B) Benzene
d - D) Methane
Q.34 Theor Fcr of reactivity of halogens with alkanes is in the order of
A) 12> Fa = Cl> Bry C)l2>Cly> Bry > F
B)I2> Bra > Cla > F; D) I < Br < Clp < 3
Q.35 Select the option that represents propagation step during bromination of alkane in
presence of sun light
A) R=R+Br,——>R~CH,-Br+HBr C) Br+Br—Bn
B) R-CH, +Br,—>R—CH,Br+Br D) R+R—>R-R
Q.36 The direct substitution is not possible with is treated when alkane in
presence of sun light _
A) Cl C) Iz
B) Brz ' - DF
Q.37 The dehydrating agents that can be used for alcohol dehydration:
A) Conc. H2SO4 _ C) H3POs and P4O1o
B) AlLO3 D) All of these
Q38 The alcohol which can be easily dehydrated is:
A) (CH3)CHOH ~ C) CH;CH20H
B) (CH3);:COH D) Alcohols do not show dehydration
Q.39 2-Bromobutane reacts with alcoholic KOH to give:
A) 1-Butene C) 1-Butanol
B) 2-Butene D) Z'Butan(}I . .
Q.40 One mole of a hydrocarbon X reacts completely with one mole of hydrogen gas in
the presence of a heated catalyst. What could be the formula of X?
A)C:He - C) CaHs
B) CsHio D) C?Hm
Q41 Baeyer’s reagent is ' o
A) 1% Cold alkaline KMnO4 C) 1% hot acidified potassium dichromate
B) (R)3Al and TiCls D) Liquid ammenia
Q42 Alkenes undergo _ —
A) Addition polymerization C) Cundc‘ns‘:'mog pgym
B) Addition elimination polymerization D) Both “B™an I
Q43 Which of the following set cannot be used for dehydration ol a
A) AICl; , P20 C) H2S04, HiPOS |
~—_B) HyS04 . P,0s5 D) CaCly, Silica ¢ 298
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Q.44 The oxidative cleavage of double bond in 2-pentene in the presence of hot alkaline
KMnOj4 produces

A) Formic acid C) Acetic acid

B) Formic acid and acetic acid D) Acetic acid and propanoic acid
Q.45 Polymerization of ethene to polyethene takes place in the presence of

A) (CaHs)sPb . C) (CH;)sPb and TiCls

B) AI(C2Hs); and TiCly D) Zn/HCI

Q.46 Ethene gas is absorbed by conc. H,SO, to form an intermediate, which when
hydrolysed with boiling water forms

A) Methyl alcohol C) Formic acid
B) Ethyl alcohol D) Methyl hydrogen sulphate
Q.47 Raney nickel is prepared from ———— by treating with caustic soda
A) Ni-Cu alloy C) Ni-Fe alloy
B) Ni-Al alloy D) Ni-Mg alloy
Q.48 The resonance energy of benzene is
A) 136 kcal/mole C) -160.5 kJ/mole
B) 150.5 kJ/mole D) Both (A) and (C)
Q.49 The C-C bond length in benzene is
A) Less than alkyne C) More than alkane
B) Less than alkene D) Less than alkane
Q.50 Total number of sigma bonds in benzenc molecule are:
A)6 C) 12
B)3 : D)9
Q.51 According to modern concept benzene has
A) Three double bond C) Two double bonds
B) Dzlocalized = electron charge D) One double bond
Q.52 The reaction in which there is an introduction of in benzene is classified
in acylation:
A)—CH; C)-HCO
B) H:C-CO D) -COOH

Q.53 Replacement of hydrogen of benzene by alkyl group in the presence of alkyl halide
and aluminum chloride is known as
A) Dow’s process C) Friedel and Craft acylation
B) Friedel and Craft alkylation D) Clemmenson reduction

Q.54 In the nitration of benzene with conc, HNO; + conc. H:SOy, the active species
involved is known as

A) Nitrite ion C) Nitrate ion
- B) Nitrosonium ion D) Nitronium ion

Q.55 Which of the following can be used as catalyst for the saturation of benzene?
A) Ag C) PUH;O'
B) AICI3 D) P20s

Q.56 Benzene can be converted into cyclohexane ring by
A) Reduction C) Unsaturation
B) Oxidation D) Neutralization
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H, __ .
(Ot im0 CO0H 4 x, X is

Q57

Fundamental Principles / Hydrocarbons
— — ____,_____.——-—'—-—-

A) H.0 C) H20 + CO + CO2
B) H20 + CO2 D) H20 + C + CO + COz
Q.58 Ethyl benzene undergoes when acidified KMnOq is made to react to form
benzoic acid: ‘
A) Reduction . C) Oxidation
B) Hydroxylation D) Hydrogenation
Q.59 The Friedel craft reaction will be slowest for
A) Benzene C) Toluene
B) Nitrobenzene ‘ D) Phenol
Q.60 The major product of nitration of benzoic acid?
A) 3-Nitrobenzoic acid C) 4-Nitrobenzoic acid
B) 2-Nitrobenzoic acid D) 2_,4-Dinitrobenzoic acid
A@WE R KEY)
. e ﬂl | ?@t g
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9 ALKYL HALIDES , ALDEHYDES & KETONES |
ALCOHOLS AND PHENOLS |
UNIT  SY [ SELFASSESSMENTTEST ] 7

Q.1  CHi - CH(CI)CH is called as

A) Iso-propy! chloride C) 2°-Alkyl halide

B) 2-Chloropropane D) All are correct
Q.2 Halogens present in halothanes are

A)F, 1, Br C) F, At

B)F, Cl. Br D)Cl, I

Q.3 Which of the following statement is incorrect

A) Halothane is the only inhalational anesthetic having bromine atom
B) CFC’s destroy ozone layer in troposphere
C) Carbon tetrachloride is used as fire extinguisher
D) Both A and C are incorrect,
Q.4 Which one of the following species is not an electrophile?

A) NH3; C) Br’
B)H"* D) BF;
Q.5  The alkyl halide molecule on which the nucleophile attacks is called:
A) Electrophile C) Leaving group
B) Substrate ; D) Electrophilic centre
Q.6  Primary alkyl halides give '
A) E2 and Sn2 reactions C) El and Sn1 reactions
B) Either E1 or E2 reactions D) Sn2 and El reactions
Q.7  Most stable carbonium ion is -
A) (CH3); - C —*CH» C) "CH;
B) (CH:)3—-C* ' D) CH3; = "CH - CH;
Q.8 If an electrophile is the attacking reagent which one is most reactive?
A)R -1 C)R-CI
B)R -Br D)R-F
Q.9 SNI reactions are favoured in which solvent?
A) Non polar C) Polar
B) Slightly polar D) All solvents
Q.10 Which pair of reactant give the primary alkyl amine as a product
A) CaHsBr + CH30 C) C2HsBr+ CN
B) C2HsBr + 2[H] D) C2HsBr + NHs
Q.11  Which one among the following is good leaving group
A) OH C) F
B) Cf D) I-
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Q.12 In SN reactions,
A)l°> 2°> 3°
B)2°>1°>3°

the correct order of reactivity of alkyl halide is
C)3°>2°>1°

Q.13 C - X bond is strongest in S
CH;-F
sl C) CH3 - Cl
)CHy—Br D) CH; - I
Q.14 Among halide (X) ions, the poor leaving group is
A) F- cycr
B) Br D) I
Q.15 Which of the following mechanism is most likely to be affected by nature of Ieavmg
group
A) SN2 + SN, | ' C) Ez +E;i
B) SN + l;".: : D) SN2 + E2
Q.16 The reactivity order of alkyl halides for Dehydrohalogenation reaction is
A)R-CI>R-Br>R-F>R -1 C)R-F>R-CI>R—-Br>R-I
B)R-1>R-Br>R-CI>R-F D)R-Br>R-CI>R-I>R~-F
Q.17 2-Bromopropane on reaction with alcoholic KOH gives
A) 2-Propanol . C) Propane
B) 1-Propene D) 1-Propanol

Q.18 Rate= K [ R-X][BASE]
This rate law is consistent Wlth which of following mechanism
A) SNI - C) SN2
B) El D) E2
CH, -
I |
Q.19 CH,-C-CH~CH, undergoes E mechanism to produce.

CH, Br
CH, CH, CH,
| \c Cf
A) CH, =C-CH-CH, -
| CH, CH,
CH,
CH CH,

3
| 1
B) CH, -C~-CH =CH, D) cu,-c;-clu-cn,
l

CH, CH, OH
Q20 Alkaline hydrolysis of CH3~C] follows which mechanism and what will be the product
A) SNI, CH; - OH 0 SNzC(i]Hi-E)(IJ_IHz-—OH
~.._,______B_)_SN2, CH;-OH D) E2, CH3 —
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Q21
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Which ene is not a characteristics of alcohols

A} They have higher boiling point than comesponding alkanes

B} Higher members are colourless and odourless

C) They are lighter than water

D) Their sci:.-f:‘i.E:} in water decreases with increase in molecular weight
Neo-peaty| alcohol is a type of alcohol

A) Priman akcohol C) Tertiary alcohol
B) Sew-ac':.::_\ alcohol D) Aromatic alcohol
Q23
CH,
H.C:-—‘}—CE{:OH
CH, In above structure the number of primary carbon and primary
hyvdrogen atoms are
A)4. .13 C) 4.1
B8)3.8 D) s5.13
-24 The hydration of ethene in the presence of conc. H:SO4 or conc. H3PO: produces
A ) Ethanol C) Ethanal '
B) Ethane D) Ethyne
Q25  Acid catalyzed hydration of alkenes except ethene leads to the formation of
A) Mixture of 2%and 17 Alcohol C) Mixture of 1° and 3° Alcohol
B) 2% or 3% Alcohol D) 1° Alcohol
Q.26 Ethyl hydrogen sulphate undergoes  to form ethanol
A) Hydration C) Hydrolysis
B)yBothAandB D) Oxidation
27 For the reaction H,C-CH, -OH——H,C=CH, + H,0, The type of bonds that
break are
A)C-HandC-H C)C-HandH-0
B)C-0OandC-0 D)C-HandC-0
Q.28 2-Propanol upon oxidation with acidified dichromate gives:
A) Acetaldehyde C) Acetone
B) 2-Methylpropene D) All of these
().29 When ethanol reacts with PCls then products formed are:
A) C:H:Cl and H;PO; C) C2HsCl and HCI
B) CzHCI, POCI; and HCI D) C:HsCl only
Q.30 When an unknown primary alcohol gives yellow precipitates of iodoform, it is most
likely to be:
A) Methanol C) Ethanol
B) I-Propanol D) 1-Butanol
Q.31 Which of the following is used as a catalyst for esterification:
- A)DilLH2804 C) Cone, H2S0;4
B) Dilute alkali D) Cone. alkali
Q.32 Distinction between methanol and ethanol can be performed by
A) Lucas test C) Fehling's test
BB) lodoform test D) 2,4 -DNPH
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UNIT-9 Alkyl Halides, Aldehydes & Ketones / Alcohols and Phenollg__
# . —
Q33 (CH3) CCH:0H e, X
The “X" compound in the above reaction
A) Isobutylene | C) 2-Methyl-but—1-ene
B) Isopropylene D) It’s not an alkene
Q.34 Tertiary butyl alcohol do not undergo dehydrogenation because
A) It does not contain a-hydrogen . C) It contain electron donating groups
B) It contain only one ~OH group D) Stearic hindrance of alkyl groups
Q.35 Catalytic dehydration of a 1° alcohol gives
A) Ketone . C) Aldehyde
B) 2°-Alcohol . D) Alkene

Q.36 Reaction of Phenol with bromine in polar solvent (H20) give
A) 2. 4, 6-Tribromophenol
B) p - Bromophenol
C) o- Bromophenol
D) Mixture of o — Bromophenol and p - Bromophenol
Q.37 The reaction of phenol with sodium hydroxide is

A) SN reaction s . C) Elimination

B) Neutralization reaction D) Addition reaction
Q.38 Which of the following is more acidic in nature )

A) Carbolic acid C) Benzoic acid

B) Picric acid D) Acetic acid

Q.39 The statement which explains the acidic behaviour of phenol
A) Its phenoxide ion become stable due to resonance
B) Phenol on treatment with Na metal produces 112 gas
() Its aqueous solution has pH around 5 or 6

D) All of these 3
Q.40 Alcohol as compared to water is
A) More acidic C) Neutral
B) Less acidic D) Less basic

Q.41 Symmetrical structure of a ketone refers to:
A) Uneven number of carbon atoms on either side of the carbonyl group
B) Same number of carbon atoms on either side of the carbonyl group
C) Just | carbon more on the right of the carbonyl group
‘ D) Just | carbon more on the left of the carbonyl group
| Q.42 Which of the following is true regarding two differcnt carbonyl compounds having
| molecular formula C3H¢O (not belonging to alkenol)
A) Both contain only sp*-hybridized carbon atom
| B) Both contain sp’-hybridized oxygen atom
C) Both contain at least one sp’ hybridized carbon atom
D) Both belong to carboxylic acids
Q43 The general formula for an alkanone is

A) CnHanh C) CnHznﬂO
B) CyH20+1OH D) CaH2:0
Q44 The alcohol which cannot be used to prepare an aldehyde by oxidation
A) Ethyl alcohol C) Isopropyl alcohol
B) Methy! alcohol D) Neopentyl alcohol
-h-""'-—-—_
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Q45 During the axidation of alcohol to get a carbonyl cumpound. which of the following is not
true statement about the reaction
A) Oxygen is added to cthanol C) Oxidizing agent is used
B) Hydrogen is removed from ethanol D) Hybridization of alpha carbon changes

R i R
R'>E (O] Tro— R_)@Huo

Q.46
X in the above reaction is
A) CH, -OH C) -CH,
B) -CHO D) >CH-OH

Q.47 An alcohol giving positive 2, 4-DNPII test implies that
A) Itis 100% pure
B) It may contain some contents of aldehydes and ketones
C) It is ethanol
D) Alcohol contain some contents of carboxylic acid
Q.48 Reduction of an aldehyde using NaBHs gives:

A) Primary alcohol C) Secondary alcohol
B) Tertiary alcohol D) Phenol
Q.49 Acidified hydrolysis of cyanohydrins forms:
A) Carboxylic acids C) Alcohols
B) Hydroxyl-carboxylic acids D) Aldols and ketols
Q.50 Acetaldehyde can react with
A) Electrophiles only C) Electrophiles and nucleophiles
B) Nucleophiles only . D) Free radicals only

Q.51 Which of the following ketones will produce propanoic acid only after oxidation by
acidified potassium dichromate:

A) Ethyl n-propyl ketone C) Dimethy! ketone

B) Ethyl methyl ketone D) Diethyl ketone
Q.52 All of the followings react with Fehling solution except

A) CH3(CH32)CHO C) HCHO

B) CHi(CH2)COCH3; D) CH;CHO
().53 A compound which give both haloform and Tollen’s test is

A) Methanal C) Methyl ketone
B) Acetaldehyde D) Acetone
Q.54 High quality mirrors are manufactured by using
A) 2,4-DNPH C) Cupric citrate
B) Cupric tartrate D) Diammine silver (1) hydroxide

Q.55 Unsymmetrical ketones on oxidation with strong oxidizing agent produces
carboxylic acids.

A) Same C) Maybe same or different

3) Different D) Ketones cannot be oxidized
Q.56  Which of the following is not a mild oxidizing agent

A) Tollen’s reagent C) Benedict’s solution

BB) Fehling’s solution D) Acidified potassium dichromate
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UNIT-2 Alkyl Halides, Aldehydes & Ketones / Alcohols and Phenols
’__,.-—'—'_' — — —
Q.57 CHXs will be given by all the carbonyl compounds (aldehydes and ketones)
' containing at least one:
A) Ethyl group C) Methyl group
B) Isopropyl group D) Both “B” and “C” are correct
Q.58 Which of the following will not give iodoform test? :
A) Ethanol C) 3-Pentanone
B) Ethanal D) 2-Pentanone
Q.59 Benzaldehyde will not give which of the following test
A) !odofon'(n C) Fehling’s solution
B) Silver mirror _ D) 2,4 DNPH
Q.60 on reduction gencrates methoxide ion as an intermediate
A) Acetaldehyde C) Acetone
B) Methanal D) Methanol
ANSWER KEY )
1 11 21 PO | 31 PXC | 41 M9 S1
2 12§ | 22 | ikl 32 42 [c | 52
3 13 23 ] 33 43 [ 53
4 14 24 34 44 P | 54
5 15 25 |1 35 45 55 B
6 16 26 MC' | 36 46 56 M
7 17 27 B 37 47 57 B
8 [N 18 28 U | 38 48 [\ 58 B¢
9 M |19 29 Pl 39 49 | 49 59
| 10 [ 20 30 p(C | 40 50 pc | 60 ¢
ket proe
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UNIT » — _—

CARBOXYILIC ACIDS
AMINOG ACIDS

SELF ASSESSMENT TEST

Q.1 Which of the following is not carboxylic acid?
“\) CnHZn*lCOOH C) CnHZnHOH
B) CyH2,0; D) RCOOH
Q.2 Pentanoic acid is
~ A) Maleic acid C) Glutamic acid
B) Adipic acid D) valeric acid
Q.3 Which one is not fatty acid
A) Palmitic acid C) Stearic acid
B) Phthalic acid D) Oleic acid
Q.4  Isobutyric acid also written as -
~ A) 2-Propanoic acid C) 2-Methylpropanoic acid
B) 2-Ethylpropanoic acid D) Ethanedioic acid :
Q.5 Which of the following compound cannot be oxidized to carboxylic acid by mild
oxidizing agent: '
A) Ethanol C) Propanone
B) Ethanal " D) Propionaldehyde
Q.6 Hybridization of functional carbon, changes from to when converting
to carboxylic from formyl
A) sp — sp C) sp — sp?
B) sp — sp® D) sp? — sp?
Q.7 Ethyl cyanide boiled with HCl in the presence of water gives
A) Methanoic acid C) Propanoic Acid
B) Ethanoic acid D) Butanoic acid
Q.8 A molecule is oxidized to simple aliphatic carboxylic acid if the molecule gives silver
mirror but do not behave as an acid, identify the molecule
A) Butanol C) Propanoic acid
B) Ethanol D) Propanal
Q.9  Hydrolysis of alkane nitriles for preparing carboxylic acids requires
A) Acidic conditions C) Alkaline conditions
B) Any of the above D) Both are simultaneously necessary
Q.10 IUPAC name of CHiCN is
A) Ethane nitrile C) Propane nitrile
B) Methyl cyanide D) Ethyl cyanide
Q.11 R-X+KCN—22% ;R —~CN+KX is an example of
A) Electrophilic substitution reaction C) Condensation reaction
B) Nucleophilic substitution reaction D) Elimination reaction
Q.12 Carboxylic acid decomposes bicarbonates with
A) Effervescence C) Esterification
B) Hydrogen D) Reaction don’t proceed
Q.13 Ethyl alcohol reacts with which to give a product having pineapple flavor-
A) Acetic acid C) Valeric acid
B) Formic acid D) Butyric acid
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yNIT-10
—_— — Carboxylic Acids / Amino
Q.14 Which one is benzyl acetate
A) CeHsCH2COOH;
B) CH3COOCH2CgHs C) C¢HsCOOCsHs
D) CH3(0OH;)2CO0C;Hs

.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Esterification is a reaction
A) Condensation
B) Elimination

C) Neutralization
D) All

Which i i \
ich of the following do not give acetamide when react with ammonia

A) Carboxylic acid
B) Acid anhydride

C) Acid Chloride
D) Alkyl nitrite

Which one don’t convert acid to acid halide

A) Cl
B) PCls

C) SOCh
D) PCl;

During the formation of an ester from acetic acid, what actually happens
A) Displacement of the H* from the acid by CL - '

B) Displacement of the OH"! from the acid by OCH;

C) Attachment of OCH3 with the carbonyl oxygen

D) Displacement of the H* from the acid by OCH;3

Carboxylic acid react with ammonia to fo

A) Acid amide
B) Ammonium acetate

Which of the following formula is more re

A) -COOR
B) -COOH
2C11,CO0H + Na,CO,

A) Sodium carboxylate
B) Sodium ethanoate

CH,COONH, ——>CH,CONH, + 1,0

Above reaction is an example of

A) Dehydration
B) Hydrolysis

Ester used for banana flavouring is

A) Amyl acetate
B) Isobutyl formate
Which of the following me
A) Na
B)K

i
IUPAC name of CH_1"'C"‘NH2

— 3 X+CO0, +H,0. Identify wx”

tal does not rea

rm which salt

C) Acetic anhydride
D) Acetyl chloride
active for hydrolysis
C) -CONH:

D) -COClI
among the following

C) Sodium formate
D) Sodium propanoate

C) Polymerization
D) Condensation

C) Ethyl butyrate

D) Octyl acetate

ct with carboxylic acid
C)Ca

D) Cu

C) Ethanal amine

Acids

A) Acetamide L e
B) Ethanamide E Ethanal imide
026 Pureo ic aci h : ‘ i
rganic acids are mus : Stronger than chloro substituted acids
A) Weaker than chloro substituted acids 3 Noneko v

B) Same strength as chloro substituted acids
308
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Q.27 Here the strongest acid is

A) CH3COOH C) CI-CH,-COOH
B) CHiCH,COOH D) Br-CH,-COOH
Q.28 Carboxylic acid when dissolved in H:0 produces H3O" and
A) Alkanoate ion C) Phenoxide ion
B) Alkoxide ion D) Hydroxy ion
Q29 Which of the following can react with NaHCO3
A) Ethanoic acid C) Ethanol
B) Phenol D) Water
Q.30 Which of the following does not contain COOH group
A) Succinic acid C) Lactic acid
B) Adipic acid D) Carbolic acid -
Q31 The organic compounds containing both the amino and the carboxyl group are called
A) Carboxylic acids C) Amino acids
B) Mineral acids D) Polybasic acids
Q.32 The amino group in amino acids can be attached to any carbon other than
A) Alpha carbon C) Beta carbon
B) Gamma carbon D) Carbonyl carbon

Q.33 The amino acids that are not created within our body and required to be taken up
through our diet are
A) Essential amino acids C) Non essential amino acids
B) Basic amino acids D) Acidic amino acids

Q.34 Which of the following amino acid is present in humans but is not involved in
protein synthesis?

A) Histidine C) Proline

B) y-Aminobutyric acid D) Cysteine
Q.35 Which of the following was first isolated from cheese?

A) Tryosine C) Glycine

B) Butyric acid D) Histidine
Q.36 Correct formula of proline is

CH2COOH CH3~—{]'JI I—COOH
|
A) NH2 C) NH2
H2C—CH2
CHS—-rICH—f.‘H—COOH HZIC |CHCOOH
\/

B) CH3 NH2 D) NH
Q.37 2-amino acetic acid is IUPAC name of .

A) Alanine C) Lysine

B) Glycine D) Aspartic acid
Q.38 «-amino acids are compounds having carboxylic group as well as amino group

attached to ' _

A) Any hydrogen atom in molecule C) Alternate carbon atom

B) Same carbon atom D) Neighbouring carbon atom
Q.39 The a-amino acid which contains an aromatic side chain is

A) Proline C) Valine

B) Tyrosine D) Lysine
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40 Which of the followi :
Q rastion cf execinic a:;:l;:: can be obtained by introduction of amino group to one of the
A) Aspartic acid
B) Lysine C) Glum.mic acid
Q.41 Which of the following is not prcs'ent in llis[l)i{]{“a-?mc
A) p® amine group S sl:le .
B) Imine group D) Viimlmsc group
Q.42 \Vhich‘ of the following contain hydroxyl group. yl group
A) Serine b
B) Valine C) I-Ilshldlnc
D) Proline
Q.43 Total number of methylene group present in alanine is
A)2 0)4
B)3 ' D)0
Q.44 The number of amino acids in a pentapeptide are
B)3 D)5
Q45 Amino acid which contains nt-bond in its side chain
A) Histidine C) Lysine
B) Alanine - D) Glycine
Q.46 Histidine is an amino acid but its nature is
A) Acidic - C) Basic
B) Neutral D) Highly acidic
Q47 Allalpha amino acids exist largely in aqueous form in the form of a dipolar structure called
A) Zwitter ion 3 C) Anion
B) Carbo-cation _ . D) Complex ion
Q.48 The dipolar structure of a-amino acids is also called
A) Intérnal salt ' : _C) Carboxylate salt
B) Double salt D) Basic salt
Q.49 The basic character of amino acids (in aqueous solution) is largely due to
A) Amino group C) Carboxylate ion
B) Carbonyl group ' D) Carbonyl oxygen
0.50 In which media zwitter ion can exist?
A) Alcoholic HCI C) Equimolar alkaline HCI
B) Aqueous HCI D) NaNOs+HCI
Q51 Which of the following amino acid is aromatic and basic amino acid?
A) Lysine : C) Arginine
B) Histidine D) Tyrosine
Q52 Which of the following pair is correct? e L e
A) |  Lysinc _ Acidic Esscnt}ul ’
B) Proline Neutral Essential
D) Alanine Basic -~ | o —— |
053 Tn excess of acid how many H' ions can be accommodated by histidine ideally
A) ] C)2
B)3 D) 4
310
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Q.54
NI, NI,
| .
R-C-COON ¢ s R—CCOO
! |
H I
Above mentioned reaction eannot be ealled as
A) Neutralization reaction C) Tautomerism
13) Rearrangement 1)) Disprotonation
Q.55  Amino acid which is cyclic and have more amino group than COOH
A) Histidine C) Proline
B) Lysine 1) Glycine
Q.56 Building blocks of proteins are
A) Carboxylic acids C) Amino acids
B) Mineral acids D) Fatly acids
Q.57 A manopeptide contains peptide linkages
A) 10 C)4
B)§ D)9

Q.58 Protcins are macro molecules that mostly contain

A) Single type of monomer -

B3) Single type of amino-acids

C) Single type of C-C bonds

D) Single type of chain length between two consecutive peptide bonds
Q.59 —CO-NH- linkage is known as

A) Peptide C) Amide
B) Ether D) Ester
Q.60 Protein is polymer :
A) Condensation C) Addition
B) Homopolymer i D) Thermoplastics
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MIACROMOLECULES
11 E?—V' ONMENTAL CHEMISTRY

UNIT 57 SELF ASSESSMENT TEST

The incorrect statement about addition polymerization
A) Empirical formula of monomer and polymer are same
B) It proceeds in the presence of suniight

C) The product have high saturation than reactant
D) It follow free radical mechanism

g2 Polyvinyl chloride is a polymer of vinyl chloride. It usunlly follows

A) Free radical mechanism " C) Acid catalyzed mechanism

B) Base catalyzed mechanism D) lon catalyzed mechanism
03 "CH:= (|:H — {CH, -(liH}n

Cl Cl -

What conditions are required for the preparation of PVC

A)52°Cand 9 atm C) 100°C and 2 atm

B) 25°C and | atm D) 25°C and 9 atm
Q.4 Which of the following is used for the manufacturing of plastic bottles or containers

A) PVC . C) Polyethene

B) Polystyrene ‘ D) Polyesters
Q5 Empirical formula of polystyrene

A)CH : C) CsHsC2H3

{- (l',‘H - CH:];,

B) C.H, D) (.?sll'h
Q.6 Which can be used as a monomer in polymerization reaction

A) Vinyl benzene : C) Vinyl chloride

B) Ethylene ' D) All of these
Q.7 Peroxides initiates the polymerization via

A) Hydrocarbon combustion C) Ion formation

B) Isomeric saponification D) Free radical formation
Q8 Polyester resins are used in '

A) Plastic C) Floor covering

B) Food container D) Clothing and water tanks
Q9  Example of step growth polymerization

A) Polyamide C) Polythene

B)PVC D) Polystyrene

Q.10 Hexamethylene diamine and adipic acid condense to form Nylon 6,6. Any one of the
both of the monomers contains how many number of C-atoms

A)3 C)4
B)5 D)6
Qn Which of the following is not used as a packing material
A) Polyethene C)PVC
U B) Terylene D) Polystyrene
%4 Which of the following is not used for manufacturing of Nylon
A) Esters C) Di-carboxylic acids
wlc acid D) Di-amine
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Macromolecules / ENVIEC T Y

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

The helical structure of secondary protein Is due to

A) London force

C) Dipole force

B) Covalent bond D) Hydrogen bond
Which of the following is a bi product of Nylon-6, 6

A) NH; C) 1,0

B) HCI D) CHOH

- Which nitrogenous base is absent in RNA

A) Adenine
B) Cytosine

C) Guanine

D) Thymine

—t

|

Which of followings is prepared by using an aliphatic dicarboxylic acid monomery

A) PVA

B) Nylon-6,6
Gly-Ala-val is formed by
A) Addition

B) Substitution

C) Polyester

D) polythene terephthalate

process )
C) Condensation

D) Elimination

Polyethene, polystyrene and PVC are examples of

A) Natural polymer

B) Inorganic polymer

Peptide linkage is chemically
A) Amide linkage

B) Ether linkage

In an a-Helix of secondary structure of protein, the hydrogen bond exits between
A) Carbonyl carbon and nitrogen of amine  C) a-hydrogen and carbonyl group

C) Addition polymer
D) Condensation polymer

C) Glyosidic linkage
D) Ester linkage

B) Carbonyl oxygen and hydrogen of amine D) All are possible
The groups responsible for hydrogen bonding in proteins are

A) >C=0, H-N<
B) CHO, H:N

C) -OH, H-N<
D) COOH, H;N

Number of hydrogen bonding between adenine — thymine and guanine - cytosine

are respectively

A)2and 3

B)3 and |

Not true for majority of proteins
A) Compact

B) Convoluted

The nitrogenous base not present in DNA

A) Thymine

B) Guanine

Purine base among the following
A) Adenine

B) Uracil

Which pair has triple hydrogen bond
A)A,T

B)T,U
Chief role of DNA is
A) To carry genetic information

B) To facilitate biosynthesis of proteins

C)3and2
D)3 and 4

C) Precisely positioned atoms
D) Contain four structural levels

C) Uracil
D) Adenine

C) Cytosine
D) Thiamine

C)A, G

C) :I'o start biochemical reactions
D) To form chromosomes

KETS -

PRACTICE BOOK

313



UNIT-11 . Macromolecules / Environmental Chemistry
—— ————————

e —— —
Q.28 Major differentiating factor of DNA and RNA is
A) Pl}osphate group C) Sugar
B) Nitrogenous bases D) Both B) and C)
Q.29 In biological system the DNA can undergoes
S} m::iﬂzl;m C) Replication
: D) All of these
Q30 The Key to the ability of DNA to store and pass the genetic information is
A) Absence of thymine C) Presence of hydrogen bonding
B) Presence of phosphate D) Presence of double helical structure

Q31 The harmful substances pollute the atmosphere
They damage I-Environment II- Human health 11I-Quality of life

A) L I only C) 1, 111 only -
B) I-111 only D) 1, 11, 111
Q32 Which of the following is primary pollutant
A) Ozone ' C) Hydrocarbon
B) Aldehydes . D) HF .
Q.33 Which is incorrect information about carbon monoxide
A) It is colourless and highly toxic gas C) It is three times lighter than air
) B) It is vital for photosynthesis process D) It is slightly soluble in water
Q34 NOx in atmosphere are majorly produced naturally by
A) Photochemical reaction _ C) Bacterial action
B) Oxidation of nitrogen compounds -~ D) Volcanoes
Q.35 Factor responsible to increase the temperature of stratosphere is
A) CO; - - C).CHs
B) O3 ' D) CFC’s
Q.36 Which of the following air pollutant is known as silent killer
A)NO: C)CO
B) CO: D) NO
Q37 The major source of pollution due to carbon monoxideis
A) Exhaust from automobiles C) Volcanic eruptions

B) Forests fires D) Industrial processes

Q38 The residence time of NOz in atmosphere is

A) 30 minutes . - C) | day
_ B) 3 days ' D)4 days
Q.39 A primary pollutant

A) Corrodes the metals only |

B) Is waste product from chimneys of inc_iuslry

C) Causes cancer
D) Concentration cannot be controlled

Q40 Oxides of sulphur and nitrogen are important pollutants of

C) Air :
g; s\h;?lter D) Both A) and B)
Q41 75% of total carbon monoxide in the ntm"g;hle:le i!t] e
i ndustries
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Q.42

Q.43
Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Q.51

Due to photochemical reaction, NOx are converted to

A) HNO; C) N20s

B) NO; D) N20

The green house effect is caused by

A) CO C)NO

B) COs : D) NO;

Which of the following is primary pollutant

A) PAN C)CO

B) HNQ; D) H2S04

Which of the following is not generally regarded as a pollutant

A) CO C)' Nz

B) Os D) Hydrocarbons

What is the percentage of sulphur in coal

A) 1-5 % C)1-9%

B) 1-20 % D) 1-15 %

Sulphur oxides have which of the following harmful effects

(i) Are irritating and suffocating (ii) Form sulphate aerosols
(iii) Headache and fatigue (iv) Major source of acid rain
A) I, TV only : Oy LI,

B)LILIV D) 11, 11 only

One of the following is not the effect of acid rain. What is that
A) It increases the %age of CO; in atmosphere

B) It leaches metal like Al, Hg and Pb

C) It damages building material

D) It decreases the pH of rain water

In some countries due to release of ~ by volcanic eruption there is
temporary acid rain :

A) H2804 . C) HNO;

B) HCI : D) H2CO;

For acid deposition one of the reaction is
SO, + %Oz +H,0—>H,SO, here“X"is

A) Hydrocarbon C) Metal oxides

B) Smoke D) All of these .
Which statement is not true about O3 '

A) It is a gas and act as pollutant

B) It is measured in DU and its concentration is 350 DU,

C) It gained importance in 1980s

D) It absorbs infrared radiations

Ozone is depleted as Cl+0; — C10+0,. Which of the following is not a source of Ci

Q.52
A) Freon C) Teflon
B) CCla D) CF.Cly
KETS - PRACTICE BOOK 315



UNIT-11 '~ Macromolecules / Environmental Chemistry

e

0.53

Q.54

Q.58

Q.56

Q.59

Q.60

e —————

Uf‘dor normal condition concentration of O3 in stratosphere remains constant s
still hole is ereated due to

A) Rate t::f formation of Oy is less than rate of dissociation

H‘] (?1 hcm'g unstable dissociate to O,

C) Excessive use of pollutants like CFC's

) O is polar and reactive

Depletion of ozone layer causes

A) Blood cancer C) Bone cancer
B) Lungs cancer D) Skin cancer
CFC‘s play an important role in removing O3 in

A) Troposphere (') Stratosphere
B) Polar region D) Equators
Ozone is pollutant for human beings when it present in

A) Troposphere C) Stratosphere
B) Mesosphere ) Thermosphere

The amount of ozone in expressed in Dobson units (DU) the normal amount of
overhead ozone is

A) 300 C) 350
B) 250 D) 150

If ozone is present in troposphere then it causes

A) Lungs problems C) Coughing

B) Eves problems D) All of these

Ozone hole was observed at

A) Africa C) Antarctica

B) Europe D) America

Maximum concentration of ozone is present in stratosphere layer in the range of
A) 10-15Km C) 15-20 Km

B)20-25 Km D) 25-28 Km

53
54
'35
56

|~ |
{
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 POST-ASSESSMENTTEST)

Q.1 Wh(flclh %ne of the following is structural formula of proline
1
A) clu. ClH~-CoonH : CH, - Cli —COON
W7 C) |
B) Ct—Cit-—cit —coon . D) | ~CC
ai, N NI,
Q.2 In the formation of Zwitter ion which onc of the following donates the proton?
A) COOH C) CH2C00"
B) NH; D) OH"™
Q.3  HOOC - CH;—~CH,~CH--COON -
N
What is the name of the above given structural formula?
A) Aspartic acid C) Adipic acid
B) Asparagine ' D) Glutamic acid
Q.4 Which one of the following is simplest amino acid?
A) Lysine C) Alanine
B) Leucine D) Glycine
Q.5  Which one of the following polymer is called as Nylon 6,6?
A) Polyester C) Polyamide
B) Polyvinylchloride - D) Polyvinylacetate
Q.6  Which one of the following is an exact composition of a carbohyd rates"
A) Carbon and hydrogen C) Carbon, hydrogen and oxygen
B) Carbon and oxygen D) Hydrogen and oxygen
Q.7  Which one of the following nitrogen base is NOT present in DNA?
A) Adenine ; : C) Uracil
B) Guanine D) Cytosine
Q.8 In the woody parts of trees, the Yage of cellulose is:
A) 50% C) 30%
B) 10% D) 100%
* OO '
Choose the right molecule:
A) CH; C) H,0
B) CO D) NH;
L I
{ ¢ —~<0O)—C—0~ cu,mcu,—o]ﬁ
Indicate the name of above given structure:
A) Nylon 6,6 C) PVA
B) Adipic acid D) Polyester
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Q.11 .l:di':h“t?“"'}' experiment an unknown compound was added in test tube containing
I e, the colour became intense blue. What could be the unknown compound?

e

A) Cellulose C) Ribose
B) Raffinose D) Starch
Q.12 Ozone concentration is measured in:
A) Debye units . C) Debackle units
B) Dupent units D) Dobson units
Q.13 The gas which is mainly produced in landfills from the waste is:
B) CO; D) Cl,
Q.14 The substance for the separation of isotopes is firstly converted into the:
A) Neutral state C) Vﬂpour state
B) Free state ; D) Charged state
Q.15 The number of moles of CO:z which contain 8.00gm of oxygen is:
A)0.75 . C) 0.25
B) 1.50 D) 1.00
Q.16 London dispersion forces are the only forces present among the:
A) Molecules of Hz20 in liquid state - ©) Atoms of helium in gaseous state at high temperature
B) Molecules of HCI gas D) Molecules of solid chlorine
Q.17 Electrical conductivity of graphite is greater in one direction than in other due to:
A) Isomorphism C) Anisotropy
B) Cleavage plane ' D) Symmetry
Q.18 Number of neutrons in 5, Zn will be:
A) 30 . C)38
B) 35 D) 36

Q.19 The maximum number of electrons in electronic configuration can be calculated by

using formula:

A) 21+1 C) 2n?
B] 2n2+2 D) 2I'II+|
Q20 H__ M
C=C
W HH

s in the molecule:
C) 3n and 3o bonds
D) 6 and 6o bonds

Count the number of o bonds and 7 bond

A) In and 5o bonds
B) 2x and 40 bonds

Qa1 %H  H. . AH =218KJmol™

Ag) (x)

. AH will be called:
In this reaction C) Enthalpy of formation

A) Enthalpy of atomization . R
Bg Emhalg of decomposition D) Enthalpy of the dissociation

————
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Q.22

Q.23

Q.26

Q.27

Q.28

Q.29

— ——
m—

1
Mg+ 20, —>MgO,, +-692KJmol ' at STP.

Enthalpy of the above reaction will be called:
A) =AH., C) AH,,

B) AH, D) Al
Freezing point is also defined as that temperature at which it’'s s

phases have the same:

A) Concentration C) Vapor pressure
B) Ratio between the particles D) Attraction between the phases

What mass of NaOH is present in 0.5mol of sodium hydroxide?

olid and liquid

A) 40gm C) I5gm
B) 2.5gm D) 20gm

H; gas

Cu

— 1M HC!

M Cusa—1—

EW
/

Porous Panition

The diagram shows a galvanic cell. The current will flow from:

A) Hydrogen electrode to copper electrode C) Hydrogen electrode to HCI solution
B) Copper electrode to hydrogen electrode D) CuSOs solution to hydrogen electrode

Study the following redox reaction:
10CI" +16H" +2MnO; —5Cl, + 2Mn* +8H,0

Which statement is true about this reaction?
A) Manganese is oxidized from +7t0 +2.  C) Chlorine is reduced from zero to -1

B) Chloride ions are reduced from -1 to zero D) Manganese is reduced from +7 to +2

Human blood maintains its pH between:

A) 6.50 - 7.00 C) 7.50-17.55
B)7.20-7.25 D)7.35-740

Value of Ksp for PbSO4 system at 25°C is equal to:

A) 1.6x10° mol*dm™ C) 1.6x10°* mol*dm™®
B) 1.6%10° mol? dm™ D) 1.6x10°7 mol’dm™

2A + B — Product
If the reactant ‘B’ is in excess, the order of reaction with respect to ‘A in given rate

law Rate = k|A]*[B] is:
A) 2™ order reaction C) Pseudo 1* order reaction

B) 1* order reaction D) 3" order reaction
The rate constant ‘I’ is 0.693 min’', The half life for the 1 order reaction will be:

Q.30
A) | min C) 0.693 min
B) 2 min D) 4 min
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Q31 Melting points of group II-A elements are higher than those of group I-A because:
A) Atoms of 11-A elements have smaller size
B) 11-A elements are more reactive
C) Atoms of I1-A elements provide two binding electrons

D) I-A elements have smaller atomic radius
Q.32 The ionic radius of fluoride ion is:

A) 72 pm C) 136 pm
B) 95 pm D) 157 pm
Q33 2NaOH,,, +Cl,,, —> NaCl+NaClO+H,0 proceed at:
A) 500°C C)-10°C
B) 200°C D) 15°C
Q.34 Which halogen molecule ‘Xa' has lowest dissociation energy?
A) Clx C) Iz
B) Bn D) F2
Q.35 The anomalous electronic configuration shown by chromium and copper among 3-d
series of clements is due to:
A) Colour of ions of these metals qswi@mm&sm@m
B) Variable oxidation states of metals D) Complex formation tendency of mctais’
Q36 Which clement of 3-d series of periodic table shows the electronic configuration of 3d", 4577
A) Copper C) Zinc
B) Cobalt D) Nickel
Q.37 The %age of nitrogen is ammonium nitrate is:
A) 46% C)33%
B) 82% D) 13%
Q.38 Which one of the following is anhydride of sulphuric acid?
A) Sulphur (II) oxide C) Iron pyrite '
B) Sulphur (IV) oxide ' D) Sulphur (V1) oxide

Q.39 During Contact process of H2S0s4 synthesis, the following reaction occurs:

250,,,+ Oy —280,, AH= ~96KJmol™
Which step is used to increase the yield of SO3?

A) Temperature is raised to very high degree

B) SO; formed is removed quickly
C) Both temperature and pressure arc kept ':fcfry-low ' .
D) An excess of air is used to drive the equilibrium to right side
Q.40 Synthesis of ammonia by Haber's Process is a reversible reaction. What should be

done to increase the yield of ammonia in the following reaction?
Nn‘,+3H - =—12NH,,, AH = ~92KJmol"'

A) Pressure should be decreased . .
B) Ammonia should remain in the reaction mixture

C) Pressure should be increased
D)) Concentration of nitrogen should be decreased
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Q.41

Q.42

Q.43

Q.44

Q45

Q.46

Q.47

Q.48

Skeletal formula of an organic compound is given below:

p '/'\ P ‘.‘:.\/ }/

[tis a hydrocarbon. IUPAC name of the compound is:

A) 3.3 dimethyl 3-hexene C) 3-hexene

B) 3.4 dimethyl 3-hexene D) 2,3 dimethyl 1-hexene

Which one of the following pairs can be a cis-trans isomer to cach other?

A) CHCI = CCl; and CH; =CH:» C)Ci—]_;.CH=CH-Cl~l;m'ﬂl-bC-CH=CH-CHJ
B) CHCI = CH; and CH2 = CHCI D) CH3-CHj and CH2 = CH2

Which one of the following reactions shows combustion of a saturated’
hydrocarbon?

A) CH, +30, > 2C0,+2H,0 C) CH, + %02 — :.F;oom_’ CH,OH
5
B) CH, +20, » CO, +2H,0 D) C;H, +30, —2C0,+ H,0
Consider the reaction given below: ;
CH,-CH,Br— 2! »H,C=CH, +HBr
Mechanism followed by the reaction is:
A)E2 . C) S\l
B) El D) Sn2
The average bond energy of C-Br is:
A) 228 KJmol™! C) 250KJmol"!
B) 200K Jmol! D) 290KJmol"!
Which one of these is NOT a nucleophile?
A) NH C) BF;
B) H:0 ' D) CH™ :
Which one of the following is an appropriate indication of positive iodoform test?
A) Formation of H20 C) Brick red precipitate
B) Release of H2 gas D) Yellow crystal
# :
I
T —C—H
v |
H—C—H
! _
Which one of the following is proper classification of the above formula?
. C) Tertiary '
A) Primary .
B) Secondary D) Polyhydric

321
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Q49 Which one of the following is an appropriate structure of product of bromination of phenol?

Ol
B Br

OH

Br

Br
A) o C) Br
on :
@Br B H
B) - D) Br
OH
No. : No.
No,

Which one of the following is an appropriate name of above compound?

Q.50

A) 1,3,6 trinitrophenol C) Tartaric acid

B) m-nitrophenol _ D) Picric acid
Q.51

CH,\
£ =i O
H . NO. NO,

It is a general formula of:

A) 2,4 dinitrophenyl hydrazine C) Phenyl hydrazone

B) 1,3 dinitrophenyl hydrazone D) 2,4 dinitropheny| hydrazone
Q.52 Which one of the following is IUPAC name of the given structure?

0
H—C—H
A) Proopanaldehyde C) Acetaldehyde
B) Methanone D) Methanal

Q.53 Which one of the following test is given by both aldehyde and ketone?

A) Silver mirror test C) 2,4 DNPH test
B) Fehling’s solution test D) Benedict’s solution test

Q.54 CH_,COOH{»CHJCHIOH ——CH,CO0C,H,+H,0
" Which one of the following will act as a catalyst in above reaction?

A) HNO; ~ C) Acidified potassium dichromate
B) H2S04 D) S0Ch
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Q.56

Q.57

Q38

CH3COOH + PCls »?
Which one of the following options shows the products of above reaction?

il

——
—

A) POCI;+CHyCOCI;+HCI C) CH3COCI+POCI+HCI
B) POCl3+CH3yCOCl+H; D) POCI3+CH;COCI+HCI
Which one of the following reaction of carboxylic acid is reversible?
A) Esterification C) Reaction with PCls
B) Salt formation ' D) Reaction with SOCl>

i

|
R—C—Co0"

|

Select the best option indicating the name of the above structure:

A) Cation C) Internal salt

B) Neutral amino acid D) Anion

When acid is added to an amino acid, which one of the following will act as a base?
A) NHS C)H'

B)COO" D) R group

ANSWER KEY))

1

[ 2
3
4
5
6
7
8
9

10
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EXPLANATORY NOTES))

Q.1  Proline is the only cyclic non aromatic a-ami i
-amino acid.
Q.2 —COOH group is acidic. 1
Q.3  Glutamic acid
Q.4  Glycine has “H™ as side chain.
Q.5 Nylon 6.6 has a wide linkages between -COOH and NH: groups of adipic acid and
Hexamethylene diammine.
Q.6  Carbohydrate = hydrated carbons.
General formula = Cy(H20)y
Q.7 Uracil present in RNA tyamine in DNA. -
Q.8 Inthe woody parts of trees, the %age of cellulose is 50%.
Q.9 Ammonia has a lone pair in nitrogen.
o)
|
Ester linkage
Q.11 Amylose makes complex with iodine.
Q.12 Ozone concentration is measured in Dobson units.
Q.13 Microorganism decompose organic matter to methane.
Q.14 Before anything else atoms need to be separated from each other.
Q.15 CO: 02
1 mole 32g
2
1 22 .8
4 4
0.25 mole 8g
Q.16 H0, HCI and Cl; also contain covalent bond.
Q.17 Anisotropy is change in properties with direction.
Q.18 A=N+Z '
66 =N + 30
N =66 —30=36 ’
Q.19 The maximum number of electrons in shell can be calculated by using formula 2n’.
Q.20 Single bonds are © bonds, double bond = lo + 1.
Q.21 Amount of energy required for formation of 1 mole gaseous atoms is enthalpy of
atomization.
Q.22 | mole MgO solid formed from standard state Mg and Oz.
Q.23 Vapour pressure depends on temperature. At external pressure both liquid and solid are at
same temperature.
Q24 n=——
molar mass
Mass = n x molar mass
Mass = 0.5 x 40 = 20g , o "
Q.25 Current in galvanic cell flows from electrode with lower E°ed 10 higher.
E°eq of H2 = 0 volts
E°.q of Cu=10.34 volts :
Q.26 Oxidation state of Mn in MnO4™' = +7
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Q.27 The pH of human blood is 7.38,
Q.28 Value of Ksp for PbSO4 at 25°C is 1.6%10™" mol’dm *,
Q.29 The exponent of molar concentration in rate equation shows order w.r,t that reactant,

Q.30

Q.31 Valence shell of 1A contains 2 electrons for bonding.
Q.32 lonic radius of fluoride ion is 136 pm,
Q.33 NaClO is formed at low temperature ut 15°C.
Q34 F 155 kJ/mol
Cly  242kJ/mol
Bn 193kJ/mol
l2 151kJ/mol
Q.35 Stuability order
Complete > half > any other
Q.36 Atomic number of Ni =28
Q.37 NHiNO:

% of N= %xlﬂﬂ 35%

By approximation 33%

Q.38
H,S0, —*2- S0,
sulphur (VI) oxide
Q.39 Increase in reactant derives reaction to forward,
Q.40 np<nmr

Increase in pressure derives forward reaction.
Q.41 3,4-Trimethyl-3-hexene

Q.42
() CHy; CH; 2) H CH;
- / \ /
C=C C=C
/ \ / \
H H CHy H
Cis 2-Butene Trans  2-Butene

Q.43 Combustion of saturated hydrocarbon gives CO3 and I1,0.
C,H, = ethene
C,H, = ethyne

Q.44 Primary alkyl halides show Ez2 mechanism.

Q.45 Average bond energy of C-Br is 290kJmol ™.

Q.46 Nucleophile has at least one lone pa|r
BF; is deficient of electrons.

Q.47 lodoform is a yellow solid.

Q.48 Tertiary carbon has no hydrogen. (Tertiary buty! alcohol)
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Q.49 -OH is ortho para director.
1] n

| +3Br, —s « INbr

Mhenol

1A.6-Tribromophean]
Q.50 2.4.6-Trinitrophenol is also called picric acid.
Q.51 2.4 dinitrophenyl hydrazone.
Q.52 The IUPAC name of formaldehyde is methanal.

Q.53 2.4, DNPH ¢an be added in both aldehyde and ketones while Tollen’s, Fehling and
benedict’s reagents are mild oxidizing agents and react with aldehyde only.

Q.54 Esterification is acid catalyzed. H2SO4 used as a catalyst.

Q.55 CH3COOH + PCls = CH3;COCI + HCI + POCI;

Q.56 Estenification is reversible reaction.
CH,COOH+CH,CH,0H == CH,CO0C,H,+H,0

Q.57 Zwitter ion is :ll'soncalled internal salt.

Q.58 When acid is added to amino acid, the carboxylate ion accepts the proton and therefore
basic character is due to this group. -

R —CH COO + H- —rR-t’i‘H—COOH |
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