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' Diagnostic Test
—

» This diagnostic test is desij

background Sit aside 1 hour to t i :
end of the test. Then evaluate yo ake this test. Check your answers with those at the

gned to help you to pinpoint the weak areas in your

urself,

1. Isotopes differ in
(a) arrangement of electrons in orbital
(c) properties which depend upon mass (d) chemical properties

(b) position in the periodic table

2. The mass of one mole of electrons is
(a) 1.008 mg (b) 0.55 mg
(c) 0.184 mg (d) 1.637 mg

3. The volume occupied by 1.4g CO at S.T.P is
(a) 22.4 dm3 (b) 2.24dm3
(c) 1.12 dm3 . ‘ (d) 112 cm3

4. The number of atoms in a molecule determines
(a) micromolecule (b) macromolecule
(c) molecularity (d) atomicity

5. Which of the following set has all species isoelectronic
(a) F-, CI, Br- (b) Li*1, Na*1, k*!
(c) F-, Ne, Na* (d) H*, H, H

6. Which element has same isotopes like palladium
(a) Nickel (b) Calcium
(c) Cadmium . (d) Tin

- T. Water absorber used in combustion analysis is
: (a) 50% KOH ' - (b) Lime water

(c) CaClz (d) Mg(ClOa)2

8. A limiting reactant is one which .
(a) is taken in lesser quantity in grams as compared to other reactants
(b) is taken in lesser quantity in volume as compafred. to otht;:r reactants
(c) gives the maximum amount of the product which is res;uu'ed.

~ (d) gives the minimum amount of the product under consideration

9. The type of filtering media used for filtration dependh.:g upon.
(a) Nature of reactants (b) Nature of crucible
(c) Nature of product (d) Nature of precipitate

10. A safe and more reliable method for drying the crystal is through
(b) Folds of filter paper

(d) Vacuum desiccator

from its solution using Distribution law is
(b) Crystallisation

(d) Distillation

(a) Hot air currents
(¢) Oven
11. A method of separation of components
(a) Sublimation
(c) Solvent extraction
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—
12. A real gas obeying Van der waal’s equation will resemble the ideal gas if
(a) Both ‘a’ and b’ are small (b) Both ‘a’ and ‘b’ are large
(c) ‘a’is small and b’ is large (d) ‘a’ is large and b’ is small.
13. Equal masses of methane and oxygen are mixed in empty container at 150.¢
The fraction of total pressure exerted by oxygen is
(a) 8/9 (b) 16/17
(*1/3 (d) 1/9
14.. Plasma is used in
(a) Fluorescent bulb (b) Neon signs
(c) Lasers (d) All of these
15. Thc molecules of CO; in dry ice form
(a) lonic crystal (b) Covalent crystal
(c) Molecular crystal (d) Any type of crystal
16. Which of the following is pseudo solid
() CaF; (b) NaCl
(c) Glass (d) Diamond
17. Onuly 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
18. Bohr's modcl is contradicted by
(a) Planck’s theory (b) Pauli’s exclusion principle
(c) Heisenberg’s uncertainty principic  (d) All of these
19. Quantum number values for 3p orbitals are
(@) n=3 [=2 - ~ ())n=3 I=0
(c)n=3 [=1 A - (d)n=3 [=3
20. When fast neutron strike the nucleus of nitrogen the particles ejected are
(a) @ - particles (b) B- particles
(c) - rays ) (d) X-rays
21. Which specie has unpaired electrons in antibonding molecular orbitals
(a) 0; (b) N;?
(C) B2 (d) 02—2
22. Atomic radius can be determined by _
(a) X - ray diffraction (b) Spcetrophotometer
. () Optical microscope (d) Electron microscope
23. Fora given process the heat changes at constant pressure (q;) and at constant
volume (q,) are related Lo cacivuther os
::)’:::q' (b) ap < qu
W (d) gp = qv/2
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ﬁ system  doea the
24. .

tion) cquilibrium constant Kec has unit of
tra ¢
(concen

(a) N,+3H == QN
g5, Solubility product of AgCl is 2.0 x 1010

() WMy == au

mola :
Ag" ions in the solution is ol dm®, Maximum concentration of
(a) 2.0 x 101 mol dm~ (L) 1421w 100 mol dm-
() 1.0 x 101 mol dm~ (d) 1.0 x ¢ 1 mol dme
is dissolve
26. ;;‘:““::eczeeq‘:‘l to o d in 908 of water. The relntive lf\wcriﬂg; n vapour
1
e L) 5.
(@) 5 (b) 5.1 .
|
(c) 6 (d) =
27. Which of the following solution has the highest boiling point
(a) 5.85 % NaCl Solution

(b) 18.0 % glucose solution

(d) All have same boiling point
er is the

(c) 6.0 % urea solution

28. Stronger is the oxidizing agent, great
(a) Oxidation potential | (b) Reduction potential
(c) E.M.F of cell (d) redox potential

Which of the following can be used in laptops?
(a) Silver oxide battery (b) Fuel cell

(c) Nickel cadmium cell (d) Lead accumulator
Which is true about Zn-Cu galvanic cell?

(2) 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

29.

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

(@) st : (b) mol dm-3 s-!

-2 dms s-!

(¢) mol! dm3 s (d) mo

32, Nitrates of which pair gives different products on thermal decomposition
(b) Mg, Ca

(a) Na, K .

(c) Li, Na (d) Li, Ca
33.  Which is carnalite 1

(a) KCl1 (b) NaC

R e S LW
3.  Kee in view the size of atom,

(@) h:;.f Sr (b) Ba > lMg

| cl >
L P s borax bead tr:)t
ve

il d‘l’ct:a!::t > (b) Barium sulphatg

((2: gggglirsﬁp‘;atc : (d) Nickel sulphate

c
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36. Which one is not the use of silicones N
(8) Lubricant (b) Water repellent film
(c) Rubber sheet (d) Medicine
37. The most reactive allotropic form of phosphorus is
(a) White (b) Red
(c) Black (d) Violet
38. Chemical composition of cinnabar is
(a) FeS, (b) HgS
(c) PbS (d) ZnS
39. Which molecule has the highest bond energy among the halogens
(a) Fluorine (b) Chlorine
- (c) lodine (d) Bromine
40. When chlorine is passed through hot solution of caustic soda the reaction is
said as . '
(a) Displacement reaction (b) Reduction reaction ;
(c) Disproportionation reaction (d) Double displacement reaction
41. The most paramagnetic element is
(a) Iron . ‘ (b) Cobalt
(c) Chromium (d) Manganese
42. In the complex [Cr(OH)s(H20);] the coordination number is
(a) 2 ' (b) 3
(c)4 (d) 6
43. Which one of the following looks odd
(a) H2504 (b) KMnO4
(c) HaS - | (d) K2CrOs
44.‘ A g;;at variety of the organic compounds is due to its property of carbon
(a) & oW fetruvalency * (b) Exhibit catenation
(c) Show isomerism (d) Can form multiple bonds
45. In 1- pentene -4- yne the carbon exhibit hybridization
(@) sp® - sp3 . : :
.o (b)spi-sp
46 {;:l).nspl cotriens. (d) sp® - sp? - sp
‘ b gl v;::!:t:z:nel combines with hydrochJoric acid produces
© cmorz pren?’ ene - (b) Ethylidine dichloride
47. When benzene is heated iy (d) 1,3,3-trichloro butane
{8} Phiscio) ¢d in air with V205 at 450-C yields
(c) Glyoxal :3; g‘ale‘c, a"h?(’i eide
48. When toluene reacts S
(a) Benzyl chloride with chlorine in sunlight, the first major product is
(c) O-chlorotoluene :3; ch)e chl (:::hloride Pkl
s -chlorotoluene.and P-chlorotoluene
49. Which one of the following will be sulphonated readil
(a) Chlorobenzene b) T y
(c) Nitrobenzéne (bl Taluene
(d) Benzene
'KIPS ENTRY TEST SERIES —
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50. :)hli{cShO(:IIG of the following is not o good leaving group
(b) CI-
(c) OH- (d) Br-
51. When CO; is made to react with ethyl i
by acid hydrolysis yields Yl magnesium iodide in dry ether followed
(a) Propane. . (b) Propanal
- (c) Propanoic acid (d) Propanol
. 52. The Pmceu of fermentation involves all the enzymes excépt
(a) Diastase (b) lnvertape
(¢) Zymase (d) Sucrase
§3. Ethyl chloride on reduction in the Presence of Zn/HCI produces
(a) n-butane (b) Ethanol
(c) Ethane (d) Diethyl ether
54. Which one does not exhibit aldol condensation
(a) Ethanal . (b) Acetone
(c) Benzaldehyde (d) Butanone
55. For industrial preparation of CH,CHO catalytic promoter is
(a) PdCl, (b) CuzCl;
(c) CuCl, (d) PbCl,
56. The common name of propane -1,3-dioic acid is
(a) Oxalic acid (b) Succinic acid
(c) Malonic acid (d) Fumaric acid
S57. Which of the following is not a fatty acid
(a) Propanoic acid (b) Acetic acid
(c) Phthalic acid ' (d) Butanoic acid
58. Industrial materials, thermal power stations are coated with
(a) Polyester resins (b) Epoxy paints
(c) polyamide resins (d) Polyvinyl chloride
59. Which one of the following fertilizers provides the nitrogen and phosphorus to
the plant
(a) Urea _ (b) Calcium superphosphate
(c) Diammonium phosphate (d) Potassium nitrate
60. Chlorination of water may be harmful if the water contains
(a) Ammonia ' (b) Dissolved oxygen
(c) Carbon dioxide (d) All of these
KIPS ENTRY TEST SERIES :
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' Uhaptér—l Basic Concept‘
N
ATOM

The smallest particle of an
cxistence is called an atom.

May exist independently

Examples

/ ' i ; Atom is made up of more than
Eio?;t;itﬁxlflf;bes 100 sub-atomic particles e.g.
* Ncon (Ne) [zlectron
* \rgon (Ar) Proton fundamental
e Neutron sub-atomic
May not exist independently H ypron
Examples Neutrino
* Hydrogen (H,)
*  Oxvgen (0))
* Nitrogen (N,)
a) HISTORICAL BACK GROUND
i Prea wu s Seientist R -. e T ~«'-'.'-"Contribulioni'- LR Re S "

| Democritus He presented the concept of atom (atomos) means
'+ (Greek Philosopher) indivisible,

 John Dalton -| I He recognized that law of conservation of mass
! (English School Teacher) and the law of definite proportion could be
' explained only by the existence of atoms. -

2-  Healso presented his atomic theory

He determined the atomic masses of various elements
and introduced the concept of their symbols

J.Berzelius
| (Swedish Scientist)
(b) EVIDENCE OF ATOM

In electron microscope,

photograph of a piece of a graphite magnified about 15 millions times. The
bright band in the figure are

(ii) By X-rays Diffraction Method
X rays diffraction pattern obtain from diffractometer
believe the existence of an atom.

(c) OTHER STRIKING INFORMATIONS RELATED TO ATOM

(i) Size of atom '

According to X-rays study.

The diameter of an atom 1s of the or

* If atoms are joined together in a li
full stop

(ii) Mass of an atom

The mass of an atom ranges from 1027

(iii) Atomic Mass Unit

The unit used to éxpress the relative atomic mass is called atomic mass unit
(amu) and it is 1/12 of the mass of one atom of C-12.

lam.u-= 1.661xlo-=7kg.
lamu-= 1.661x10-34g.

der 2 x 10 10m (O.2nm)
ne, two million atoms wil] he required to cover a

= 10 %kg or 10-24 — 10-22g),

KIPS ENTRY TEST SERIES
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Chapter-l Basic Concepts

ﬁf

MOLECULE |
The smallest particle of a purce substancc which can exist independently s

called mol‘eculc.' It may contain onc or more atoms of samc clement
(homoatomic) or different elements (hetroatomic). '

a AtomiClt
The number.of atoms present in a molecule is called its atomicity.

op

Saeremeie 2o Homo-atomie ¥y 00k o 1 0 et Hetero-atomic L T

P-____'Atomic'ity Huampiey Atomicity Examples
]_(monoatomic) He, Ne, Ar 2 (diatomic) NO. CO

2 (diatomic) Hs, 0. N; 3 (polyatomic) NO, F,0.S0;
3 (polyatomic) Os . 4 (polyatomic) NH,, SOy, H;0:

[4 (polyatomic) Py 5_(polyatomic) Cil, N0,
8 (polyatomic) Sk, Seg, Pog 7 (polyatomic) H.50,

« ~ Macromolecules
Haemoglobin, Starch, cellulose, diamond, silica proteins and lipids etc.

(c) Size of molecules _
Size of molecules depends upon the following factors

. . Number of atoms in a molecule (atomicity)
. Size of atom
. Shape of molecule
The charged species which are formed by the loss or gain of one or mor¢ electrons ~ are
called ions.
e In case of mono-atomic ions cations are more abundant than anions
e In case of poly atomic ions anions are more abundant than cations.
e In case of molecular ions cations are more abundant than anions.
Types of Ions

#4ss s by bin s veex Cations ' <™ & s iy R WY M s = ARions = =i Tan
Cation is formed by the loss of one or more Anions is formed by the gain of one or more |
electrons as a result of oxidations. electrons as a result of reduction. !
e.g A ___oxidation _y AP 4o B+e’ —reduction '3 ——
Formation of uni-negative ion is exothermic but |
formation of all other negative ions is endothermiz j

Formation of cation is always an endothermic

_process.

"A cation may carry +1,+2,+3 etc. A anion may carry —l.-2,-3 €lC. I
Size of cation is smaller than its parent atom. Size of anion is greater than its parentatom.
MOLECULAR ION '
The charged molecular spccies

molecular ions.

formed by the loss or gain of electron arc called

Types of molecular ion
(a Cationic molecularion  (CH 2.00°N0)
(b)  Anionic molecular ion (CH,).C

POINT TO BE REMEMBERED
e Number of cationic molecular
ions.

ions is greater than the number of anionic molecular

:

B —
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Chapter-l
ISOTOPES |
Moms of the same clement having different isss niober see Callesd Je/pry e,
concept of isotopy was introduced by oddy,
Occurrence 3
T —lil(‘:;«:nls oceur in the nature in the formm of isotopess, O of i a5,
been shown here,
Hnstable
Y00 radioactive isotopes are produced
ISOTOPES— by artificial cadiosctivity
Al pardiesiae N fye:
Stuble
e above 240

A

7240 s1able

0

O, My, DS, LCa, e

form nearly 50% of the carth crust,

SIMILARITIES AND DISSIMILARITIES IN 180TOPES OF KLEMENTS

(oM ) 1 rn e A0 D) s EmIla it eg cowet mamepans

CLASSIFICATION OF ELEMENTS ON THE BASIS OF ISOTOPES

S X e w Bimilarities

Alomic numbet

Number ol Protons
Lectranic configuration
Position in periodic uble
Chemienl properties

Tri-isotople elements

Tetrn-isotopic elements

Penta-isotople elements
Hexa itotopie elements
Nano isotopic elements

Undeca isotopic clements

V20 itanopuzs 2rith o4
Ao nnber and o
s by

|54 isonopes viith eyey
Alomic mnnber snd
eyen s nutnher

Diflerent,

TERMINOLOGY RELATED TO ISOTOPES
| My number
2 Resaive ahundanee

MASS SPECTROMETER ;
An instrument which iy uned (o measure the exnet manten of different isotopes 9

an celement together with their relntive

Types of mass spoctrometor

Aston’s masy spectromelor
It was designed tidentily notopes of an elomont on the bans 0 atomie m s P A

Mitss number
Number of Meutrons
Physical properties
Half life

Rate of reaction

v ptaiinmit; Basl® Wsisovt g ura)tPinnangsy Examplos ToBAY i e
*  Mono-isotopic elements

e Di-isotopic elements

I, 1, Ati, A
Cl, B3r
I, O, N

9
Ni
Cn, Id
Cl
Nn

abundancon Is enlled munn spectrometer,

KIPS ENTRY TEST S8ERI S

www.educatedzone.com

Hiriss, s

‘4
114

o



Chapter— 1

Basic Concepts

—

« Dempster’s mass spectrometer
It was designed to identify isotopes of an element which are in the solid state. It has

five parts.

parts of Spectroscope

¢ Vaporization chamber

¢ lonization chamber

¢ Electric field

o Magnetic field

e lon collecter
e Recorder
« Amplifier

The first five parts are present in

Dempster’s Mass Spectrometer while last two

parts are present in Modern Spectroscope.

Instrumentation of Dempster’s mass spectrometer
It has following five main parts.

Stages

Vapourization chamber

In this chamber t

Ve saseane. Function s e At
\ he sample of the element is vapourized. In this
chamber the vapour pressure is reduced to 107-10%torr

lonization chamber

In this chamber sample of the element is ionized either by a -rays or
by electron beam.

e +X o X®+e +e

Electric field is applied 10 accelerale the positive ions. The applied

Electric field potential difference is of 500-2000 volts.
On passing through magnetic field, deflection of positive ions takes
) place according to their mass/charge ratio.
Magnetic field : 22
; m _ Hr
e 2E .

Electrometer or ion collector

Ton collector receives positive ions according to their mass/charge ratio

related to isotopes. ;
I- The strength of current measured by ion collector gives the

relative abundance of ions of a definite m/e value.
2- The same experiment is performed with C-12 isotopes and the
current strength is compared.

sample

102 torr \o0 .

accelerating slits

rapellor
electrode filamaent

unfocusad heavy jons magnetic fiald
5,00-8000 gauss

on source

107 torr
detector
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Ch ter-1 Basic Cong,
apter-

Pty

; 100 =y 90.92 °/o
90 -
S0 -
TC -

6C =

30 -

4C =
i =-
0.5 023570 8-820/0
i - =

a
20 21 22
Mass Nvmber

uter plotted graph for the isotopes of Neon (Ne)
(C)?I‘%;T};:CHNISUPES FOR THE SEPARATION OF ISOTOPES
Gaseous diffusion
Thermal diffusion
Distillation
Ultra centrifuge
Electromagnetic separation |
¢ Laser separation
RELATIVE ATOMIC MASS

Relative atomic mass is the mass of an atom of an element as compared to the mass of an
atom of carbon taken as 12. :

Chlorine
isotopes : ot 8 nCl
Relativc abundance 75% 25% '
Relative atomic mass of Cl=35x%x 75 + 37x2
100
Re:ative atomic mass = 26.25 + 9,25 = 35.5 amu
Neon
,' Isotopes %Ne 2'Ne 2ZNe
| X 10
Relative abundance 90.92% 0.26% 8.82%
Relative atomic mass of Neon =_2-0_x 90.92+2] x0.26+22x8.82 =20.18amu
100 ' '
ANALYSIS OF A COMPOUND
ualitative anal 8is

[dentification of types of elements present in g compound present in a compound.
Quantitative analysig

Determination of ratio between the masses of all the elements
METHODS TO DETERMINE PERCENTAGE ¢ |
(a)  Percentage composition = <OMPOSITION

The percentage compositio

called theoretical percenta

N obtained from

19T A given formulg of o compound is
8¢ composition. .

%
KIPS ENTRY TEST SERIES
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Chapter— 1

Basic Concepts

%age of an element - Number of atoms x at.mass of element ”
molecular formula of the compound

100
(b) Combustion analysis

The sequence of combustion analysis is sh i :
S 1s shown —
Sample of corpound contaming 1in the following diagram.

C, H, and othe: element;s Other substano:s
HiO absorber CO; absorhery not abscabed

— = ‘= ‘\—/-T\l ~—
ﬁ\vrﬁv/—
M(Cl04, 50% KOH
. B.y combusti'on analysis only those organic compounds can be analyzed which
simply contain carbon, hydrogen and oxygen.

¢ From the masses, percentages are calculated by using the following formulae:-
mass of CO, obtained in experiment  12.01

(a) %ageof carbon =

mass of organic compound 44,01 P
(b) Yageof hydrogen= massof H,0 oblalt\ed inexperiment  2.0° 0
mass of organic compound 18.0

(c) %age of oxygen = 100 - (% of carbon + % of Hydrogen)
DIFFERENCE BETWEEN EMPIRICAI. AND MOLECULAR FORMULA

~

=< omes D Empirical formula =St et 0w v s Molecular formula st - A
A formula which represents the simple whole [ A formula which represents actual number of
number ratio of atoms of elements in a compound | atoms of each elements in a molecular

is called empirical formula. compound is called molecular formula.
It is obtained from %age composition of elements | It is obtained by multiplying ‘n’ with empirical
| i.c. chemical analysis formula

This term is used for both molecular and ionic | This term is used only for molecular compounds
compounds ‘ s 5
Examples: NaCl, CH,O, CH are empirical | Examples: Cll;;0, and Cgll, are m‘olecular
formulae of sodium chloride, glucose and benzene | formulae of glucose and benzenc respectively.

respectively.
Note:-

The term empirical formula is used for ionic comppunds and giant covalent
structures (sand SiO,, graphite & diamon'd C). It is also used for covalent
compounds as CHO for glucose and acetic acid.

RELATIONSHIP BETWEEN EMPIRICIAL AND MOLECULAR FORMULA
Molecular formula = n x empirical formula

MOLE
The atomic mass of an element, relative molecular mass of covalent compound or formula
mass of ionic compound expressed in grams is called mole.
Examples
(i) Atomic mass of Na = 23.0 amu-
1 mole of Na = 23.0g
(gram atom of Na)
()  Molecular mass of H20 = 18.0 amu
1 mole of H,O = 18.0g

KIPS ENTRY TEST SERIES - 7
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)

(gram molecule)
Formula mass of NaCl = 58.5 amu

1 mole of NaCl = 58.5g
(gram formula)
DETERMINATION OF MOLE

. (iid)

to determine number of mol

es of a substance,

There are three main methods eter! _
1-  When mass of substance IS given 11 gra.ms.
mass in grams of given substance _m
No of moles of substance =——= " cmolecular ma?s/formma mass M
5. For a certain number of particles (atoms, ijons.or molecules)
Number of particles of given substance N
Numberof moles of a substance = 6.022x10° N\A
3.  For volume of a given gas in dm3 at STP.
_ Volume of gas in dm’atSTP Y
Numberof moles of gas = g |;Vn
' g 6.022x 107 =
; 6.022x 102 | 6.022x710” Eornuls ©| 6022x10%
PR Atoms Molecules cl)Jrnitt;, lons
One Gram Atomic Glraml ‘Forl:'ll:la Gram lonic
- Mass Mass of molecular Massafits
mole El ~ Mass of Mass of
cmemv | * . substance formula unit
Volume AtS.T.P (of gas ) =22.4 dm’

AVOGADRO’S NUMBER ERR g ;
It is the number of particles (atoms, ions or molecules) present in one mole of 2

substance. It is denoted by Na. Its value is 6.022x10%3.
Examples ; b: =
(i) Atomic mass of Na = 23.0 amu ,
1 mole (23.0g) of Na = 6.022x1023 atoms
(ii) Molecular mass of H,O = 18.0 amu
1 mole (18.0g) of H20 = 6.022x1023 molecules
Formula mass of NaCl = 58.5 amu
1 mole (58.5g) of NaCl = 6.022x1023 formula units
MOLAR VOLUME ‘
One mole of an ideal gas at standard temperature and pressure (STP) occupies ?
volume of 22.414dm?. This volume of 22.414dm? is called molar volume and its trué
only when the gas is ideal. With the help of this information, we can conve
mass of a gas at STP-into its volume and vice versa.
' Hence we can say that al
) g'l'olg 6g of H, = 1 mole of H, = 6.02x102 molecules of Hp = 22:414dm’ of H:
. (u 16g of CH.4 = 6.02x102 molecules of CHs4 = 22.414dm3 of CH4 at STP- tha!
h OIS OT IR It is very interesting to know from the above dpt? ules
22.414dm? of each gas has a different mass but the same number of mOl;r"f
with few exceptions like N, and CO that have same masses, same g
atoms and same number of molecules in 22.414dm? at STP.
E— |
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PPITLte The masses and the sizes of the molecules don’t
it is known that in the gascous state the distanc
times greater than their diameters. '

STOICHIOMETRY
Stoichiometry is a branch of chemistry, which tells us the quantitative
relationship between reactants and products in a balanced chemical equation.

allect the volume, Normally,
¢ between molecules is 300

LIMITATION OF CHEMICAL EQUATIONS

They do not tell about the

(i) Conditions (Temperature and pressure)
(ii) Rate of reaction :
(iii) Physical state of reactants and products.
(ivy Mechanism of reaction

CONDITIONS FOR STOICHIOMETRIC CALCULATIONS ‘
Stoichiometeric calculations are based on the following conditions:-

1- All the reactants must be completely converted into the products.
2- . The side reaction must not occur.
3- The law of conservation of mass and the law of definite proportions must be

obeyed while doing the calculations.

The following types of relationship can be studied with the_ help of a balanced chemical
equation. ' -

2Hzy + Oz ——> 2H;0
2-moles 1-mole 2-moles
4g 32g 36g
44.828dm?3 ' 22.414dm3 44.,828dm?3
(1) Mass-mass Relationship : '

If we are given the mass of on¢ substance, we can calculate the mass of .the
other substance. :

(2)  Mass-mole Relationship or Mole-mass Relationship

If we are given the mass of one substance, we can calculate the moles of other .

substance and vice versa.

(3) Mass-volume Relationship !
' If we are given the mass of one substance, we can calculate the volume of the
. other substances and vice versa.-
(49 Mole-mole Relationship .
If we are given the mole of one substance, we can calculate the mole of the
other substances and vice versa. '

LIMITING REACTANT

Limiting reactant is a reactant that controls the amount of the products formed in a:
chemical réaction due to being less than the required amount. It can also be’ defined
is follow: - '

Itis a reactant that produces least number of moles of product.
Itis consumed carlier in the reaction.

e
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Chapter-1 Basic Concey,
Identification of Limiting Reactant formed

To identify a limiting reactant, the following three steps ?re pcetants .
1- Calculate the number of moles from the given amount o reah ts. l
2- Calculate the number of moles of product formed from the given moles of eagy
reactant. . —_
3- Identify the reactant as limiting reactant which produces least moles of product
YIELD .
The amount of the product obtained as a result of the chermcal reaction j
called yield.
Types of Yield
(a) Theoretical Yield . . o
l ) The amount of the product calculated from the balanced chemical equation is cq, '
the theoretical yield.
o,
(b) Actual Yield . .
‘The amount of the product obtained in a chemical reaction experimentally is caly;
R actual yield. — :
> sl (c) Percentage Yield

Actua.l ylel.d « 100
Theoretical yield

Actual yield is always less than theoretical yield.

(i) A practically inexperienced worker has many shortcomings and cannot g

the expected yield.

(ii)  The processes like filtration crystallization if not properly carried out,
decrease the theoretical yield.

(iif) Some of the reactants might take part in a competing side reaction ax
reduce the amount of the desired product,

% yield =
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piameter of an atom is in the order of

) - (a) 0.2m (b) 0.2mm
| (c) 0.2nm (d) 0.2pm
| 5.  Which of the following are isoelectronic species?
A (a) H,HH (b) Li*,Na*,K'
; (c) Cl',Br .1 (d) I, Ne,Na’
. 3, Mass spectrometer is used to determine Mass number of isotopes and
(a) Atomic number (b) Relative abundance
| (c) Electronic configuration (d) All of the above
i 4. Molecular ions are formed by passing
| (a) High energy electron beam (b) « -particle
| (c) X-rays (d) All of the above
5. The number of peaks obtained in mass spectrometry shows
| (a) Relative abundance : (b) Average mass of element
; (c) Number of isotopes (d) Relative isotopic mass
6. Empirical formula of chloroform is _ i
(a) CH2CL (b) CH3C1
(c) SCls - (d) CHCly
g £ Which one is true about isotope?
(a) Same number of neutrons ' (b) Same mass numbeér
(c) Same physical properties (d) Same chemical properties
8. Molecular mass of water (18g) means - ,
(a) 1-mole molecules of water (b) 1-gram molecule of water
(c) 3-gram atoms (d) All
9. Which of the following ion formation is always exothermic?
(a) Uni-negative (b) Uni-positive
(c) Di-negative (d) Di-positive

10. Which of the following statements about isotopes is correct?
(a) Isotopes with odd atomic number are abundant
(b) Isotopes with odd atomic number and even mass number are abundant
(c) Isotopes with even atomic number and even mass number are abundant
(d) Isotopes with even atomic number and odd mass no are abundant
11. The sample of isotopes of an element which needs not to be vaporized in the

vaporization chamber
(a) Gas (b) Liquid
(c) Volatile solid (d) All
12.  One mole of CO; contains ,
(a) 6.022x1023 atoms of oxygen (b) 22-gram electrons
~(c) 6 022x1023 atoms of carbon (d) Both ‘B’ and ‘C’
13.  Avogadro’s number may represent
i (a) Volume of particles (b) Number of particles
¥ (c) Mass of particles ~ . (d) All of the above
14.  The number of isotopes of elements with even mass number and even atomlc
number are
(a) 280 (b) 300
1 (c) 154 (d) 54
5. Size of molecule depends upon
(a) Atomicity (b) Shape of molecule
(c) Both aand b (d) Difficult to predict
——— v
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16.

17.

18.

19.

21.

24.

ound?
ms is not used for ionic comp
o, T (b) empirical formula

a :
((c: fl(::;‘ll::::\l::n‘:'x}:rn'ulin (d) formula maS;ith itk GilieE o

0.36 moles of cach aluminium and oxygen react With € Produe,
aluminium oxide. The amount of product form"';l ’

(a) 0.18mole :3; ggg,mnglg

(c) 0.24mole i ‘mass of chlorine 35.5?

terms is used fo
wing (b) mass number

Which of the follo

({3) 'rclan‘vc at;)r;::c mass (d) relative isotopic mass
%;:;nzﬁe\\:fg the following has the maximum number of isotopes?
(@) oxygen (b) carbon )

(c) tin (d) chlorine

Which one of the following is not the mono is.otopic element?
(a) arsenic (b) uranium
" (c) iodine ' ~(d) Aurum

The volume occupied by 2.8 g of Nz at STP

(a) 2.24 dm? e (b) 22.4 dm?3

(c) 1.12 dm? (d) 112 cm3

The mass of decimole of electrons is

(a) 1.008 mg (b) 0.184 mg

(c) 0.054 mg _ (d) 5.4 mg

The number of moles of COz which contains 16 g of oxygen i
(a) 0.25 (b) 0.50 .

(d) 1.00

(c) 0.75 ,
Which of the following statements is wrong about isotopes?

(a) they possess different mass number

(b) they possess different physical properties

(c) they possess same chemical properties

(d) they possess different position in the periodic table
How many isotopes have odd atomic number?

(a) 154 (b) 280 .

(c) 126 (d) 300

Qualitat_ive gnalysis is carried out for ..
(2) Identification of elements (b) Estimation of amounts of elements

(c) Molar ratio of elements (d) Molar volume of elements
Percentage of oxygen in calcium carbonate is |

(a) 80% . (b) 64%

(c) 48% (d) 40%

Combt.u':t.ion analysis is performed to determine

(a) Empirical formula (b) Molecular mass

(c) Molecular formula (d) Formula mass
Mostly elements have fractional atomic masses because of

(a) mass of an atom itself is in fraction

(b) atomic masses are average masses of isobars t
their reld

(c) atomic masses are average m i i
asses of isotopes proportional to
abundance pes pEE

4

(d) atomic masses are average masses of isotopes ‘ '
‘M
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Basic Concepts

"30. Isotopes differ in
(a) properties which depenqd upon mass
(b) arrangement of electrons in orbitals
(c) chemical properties
(d) all of the above
31. Which of the following is not g macromolecule?
(a) sand (b) haemoglobin
(c) diamond (d) maltose
32. Which of the following methods is used to estimate hydrogen in an organic
compound? ;
(a) Combustion method
(b) Duma’s method
(c) Kjeldahl’s method
(d) All of the above methods are for different purposes
33. Isotopes of the same elements has
(a) different number of protons (b) same number of neutrons
(c) different number of neutrons (d) Same mass number (nucleon number)
34. The nucleus of an atom of every element will always contain
: (a) neutrons (b) protons and electrons
(c) protons ! (d) protons and neutrons
35. When cationic molecular ions are allowed to pass through strong magnetic
field in mass spectrometer, which of the following ions is fallen first? .
(a) lighter (b) intermediate
(c) heavier _ (d) are collected at same time
36. When 0.5 mole of pPhosphoric acid is dissolved in aqueous solution, how many
moles of -ve and +ve ions are collected altogether? -
(a) 0.5 (b) 1.0
(c)1.5 (d) 2.0 :
37. For which of the following compounds the term empirical formula cannot be
- applied? ' '
(a) NaCl (b) H20 -
(c) CCls : (d) It can be applied to all mentioned above
38. Dempsters mass spectrometer has number of zones/parts
(@) 5 (b) 4
- (03 (d) 2
39. The properties of an element mostly corresponds to that isotope which has
greater ~
(a) Mass number (b) Atomic mass
(¢) Relative abundance (d) All of the above
4. lamu-= )
(a) 1.6 x 1027 Kg (b) 1.6 x 1044 Kg
(©) 1.6x 10 Kg (d) 1.6 x 107 Kg
\ .
KIPS ENTRY TEST SERIES

13
www.educatedzone.com



€l

CHNIQUE

‘e, A ot
LRI, SO~
Y. . e >
RS+ W
TR - ;‘..

‘l"r L. '

o

IMENTAL TE
IN CHEMISTR

PR T

. li:

RS <
.. :
. . eon
P ey VR
R Rt ’
o g o

v Aot

R - VY
. P 2.8 s

-

w
o
>
‘Wl

MY M ™
03 “"J-:._\-.tq ,

m:_o.oo GRISIPUN O coanu..zo.oooo%

“ SsdIM W
N -

V.ocssam pazyeiskio 3§ 10 ?&o%

«0%16823_8% uogezyjieisu)

) ¢
yg.ﬁé% ! co:“::u
Mv.hﬁiu % o

yg_ﬁmggbimﬂ

Mw.uﬁm..os,o..o%

yan.auao 1914 ubno g voelrS %

%u 19114 UBNONLL VO eK .«-%
T b7

:o_ng__n:w UOIORJIXT JUBAIOS.

. e /udesbojewosyd VE&%&%

www.educatedzone.com

KIPS ENTRY TEST SERIES



Chapter—2

ANALYTICAL CHEMISTRY

The b : ; .

quzlitggx;ghanog ;S;;ntlift‘»;:}i’ Whlcakl\ gives a complete chemical characterization (both
Ve analysis) of a compound is called analytical chemi ,

QUALITATIVE ANALYSIS g YRR R

The analysis i i : ; ; :
o )(’le n \\"thh thg detection or identification of the elements present in a
compound 1s carried out is called qualitative analysis.

Experimental Techniques in Chemistry

Examples
(i) Salt analysis
(ii) Detection of functional groups

QUANTITATIVE ANALYSIS
The a_nalysxs in which relative amounts of the elements are determined is called .
quantitative analysis.

Example:-
Volumetric analysis.

STEPS FOR QUANTITATIVE ANALYSIS

(i) Obtaining a sample for analysis.

(ii) Separation of desired constituents.

(i)  Measurement and calculation of results.
(iv) Drawing conclusion from the analysis.

< Method of purification =St it idne il erp Application %7, Taaine Einveiateny

Filtration Separation of soluble and insoluble solids
Evaporation Separation of a soluble solid from the solution
Crystallization Separation of a solid by cooling either its solution or molten liquid
Decanting and Centrifuging Separation of suspension
Simple distillation - Separation of a liquid from a solution
Fractional distillation . Separation of a fraction from a mixture of miscible liquids
Separating funnel Solvent extraction from the solution.
Sublimation .| Separation of sublimant from mixture of solids
Chromatography Separating colours, dyes, amino acid, etc
FILTRATION

This process is used to separate insoluble particles from liquids and it can be
performed with several types of filter media.

METHODS OF FILTRATION
(i) Filtration through filter paper
(a) Ordinary filter paper
(b) Fluted filter paper
(ii) Filtration through filter crucibles
(a) Gooch crucible
(b) Sintered glass crucible

KIPS ENTRY TEST SERIES 15
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Experimental Techniques in Chemistry

m_‘l"ilgr;\litlll through filter pap

R Da <@ Slow l‘(l(‘(‘sﬁ"h""‘"

* Solvent passes through filter paper and

insoluble particles remains on filter paper.

* Filter papers arc classified on their size of

pores.

* Filter paper should be filled with ppt. upto 1/4 -
172.

* Tip of stem should be in touch of beaker to
avoid any splashing.

cr - A
M\"‘N{M- Fast pl‘OCL‘SS A

Filtration through cruciblc

Two types of cruciblcs are available

|.Gooch crucible

Madc up of porcelain clay

Perforated bottom is covered by paper pulp o

filter paper

Used for filtration of those ppts. which neeq o

be ignited at high temperature.

= Asbestos is used instead of filter paper for
those chemicals, which have a reaction With

* Fluted filter paper is obtained by folding norn_ml
filter paper in such a way that a fan llkc.\Vllh
alternate elevations and depressions I obtained.

paper. '
2.Sintered glass crucible

= Made up of glass
= Porous glass disc in bottom act as sieve, (filter

medium)
= DIFFERENCE BETWEEN GOOCH AND SINTERED GLASS CRUCIBLE
et aoivwes GOOCH Crucible s cads AiS s S Sintered Glass Crucible :-aeie
~_/
p e It is made up of glass.

It is made up of porcelain.

e It has a porous base.
e Its base needs to be covered with a filter

paper or an asbestos mat. -
e Reactive solutions like HCI, KMnOy cannot | ®
be filtered if base is covered with filter paper.
e To filter the reactive solutions, base is
f covered with asbestos mat.
e There is contamination of filter paper with the

crystals.

In its base sintered glass disc is sealed.
e There is no need to cover the base with filter
paper or asbestos mat.
Reactive solutions can safely be filtered.

e There is no need of any alteration.

e There is no contamination.

CRYSTALLIZATION
Separation of solid as crystals when hot saturated solution is cooled is called

,’ crystallization.
Choice of solvent

,' e Solvent is selected by hit and trial method.
ff e Suitable solvent dissolves excess of solute at high temperature and less amoun

t of

solute at room temperature.
e Solvent should not react with solute.
e Impurities should not be dissolved in solvent, if they get dissolved then should not

be separated out as crystals along with solute.

¢ On cooling, it should deposit well formed crystals of pure compound.
e [t should be cheaper.
e It should be safe and should be easily removable.

Solvents for Crystallization

Mostly used solvents are water, rectified spirit, ethanol, diethyl ether, acetone ¢

- NOTE:-
OIS . cas
If single solvent is not found suitable then combination of two or more solvents
be employed.
__.-—-"’—/16
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Precaution
If solvent is inflammable then water i i i
b
does not catch the fire, er bath is used for heating purposes so that it

PREPARATION OF SATURATED SOLUTION
The solute is dissolved in mi
form a saturated solution,

nimum amount of solvent at its boiling point to

Filtration
. Fluted filter paper or normal filter

_ Paper is used for the filtration of a hot solution.
° The filtration of a hot solution av

oids premature crystals

Cooling .

- Solution is cooled down at moderate rate crystals of pure compound will be produced.

Collection of crystals
. Gooch crucible is used for the separation of crystal.

Drying of crystallized substances

. Drying can be done by placing the crystals between the folds of filter paper.
- Drying can be done by heating the crystals in oven.
» Vacuum dessicator is used to dry the crystals

. CaCl,, P,Os and Silica gel are used in dessicator to absorb moisture.

Decolorization of undesirable colours.

. Crystals with deposition of coloring matter or resinous products are dissolved in

solvent and boiled

Solvent contains animal charcoal, which will adsorb colour.

The solution is filtered in hot state.

Moderate cooling is carried out.

‘Crystals of pure substance will be separated out.

SUBLIMATION : ) '
The process in which, solid when heated, vapourizes directly without passing
through the liquid phase is called sublimation.

Examples ses " .
(i) naphthalene (ii) iodine (u}) ammonium chloride
(iv) benzoic acid (v) camphor (vi) anthracene
(vii) anthraquinone (viii) hexachloroethane
SOLVENT EXTRACTION _ :
' Solvent extraction technique involves the separgtlon of a solut.e from a solution by
shaking the solution with an immiscible solvent in which the solute is more soluble.

This technique is mostly applied to separate organic compounds from walter.

Distribution Law or Partition Law e Dt 3 i
A solute distributes itself between two immiscible liquids in a constant ratio of

concentrations irrespective of the amount of solute added.

Steps for Solvent Extraction

(i) Take a solution containing solute e.g. (I2 dissolved in H20 + KI system'in the form of

;) in a separating funnel.

S ——
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(1)  Add small amount of an immiscible solvent (¢.g. CCl4) in the separating funng

(iii) Shake them well.

(iv)  Separate the CCl, layer . "
v) Evaporate the organic solvent to get.dr ied crystals. .
Repeat steps (ii) to (V) again and again for better extraction.

CHROMATOGRAPHY o
The word chromatography originates

colour writing. . : -
A technique used for the separation of components of a mixture which invoyeg th

distribution of a solute between stationary phase and mobile phase is based on
partition law or distribution law.

Stationary Phase

from the Greek word “Khromatos” Meanj,
3

. It may be solid or liquid

. It may be packed in a column

- It may be spreaded as a layer or distributed as a film

. Examples:- Silica gel, alumina etc.

Mobile Phase

. It is also called eluent :

. It competes with stationary phase for components of the mixture
- Examples:- Water, cthanol, acetic acid, acetone or a gas etc.
Principle of chromatography

The principle involved in chromatography depends upon the relative solubilitie
of the components between two phases. It is governed by distribution coefficien
(Kp).

Classification of Chromatography
It can be classified in three ways:-

The Russian Botanist Mikhail Tswett
was the first to understand the basis of

1- On the basis of shape " chromatography and to apply it
2- On the basis of phase systematically as a mechod of -
3- On the basis of mechanism separation.

Difference between adsorption and partition chromatography

= w~r-Adsorption ( ‘hr()mulngr;lphy-. !

Aesndve Partition Chromatography  <# ¥ =2

. The type of chromatography in which 1. Thety in which
: . : . pe of chromatography in whic
ph_y'swal forces are u_lvolved in retentive separation involves distribution of the
ability 9f solute particles with stationary components is called partition
phase is called adsorption chromatography.
chromatography. 2. In partition chromatography, liquid of
2. In adsorpuo!l chromatography, a solid is liquid supported on solid act as
used as stationary phase, stationary phase.
3. Ecml ples:;1 3. Example:-
olumn chromatography, thin layer Pa
chromatography (TLC). i chromatographx. e

A
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Experimental Techniques in Chemistry

/
or Chmmato raph
pa In 1944, Consden Gordon and M
pifferent wa of paper chromatograph
There are three common ways of ¢

Ascending paper chromatography

artin introduced paper chromatography.

arrying out this technique:-
(solvent rises up)

1- .
Descending paper chromato h
2- A graphy (solvent flows down
3 Radial/circular paper chromatogr aphy (solvent flows in) circular fashion)
T e e T a—
' ' ._ ' Clip [4— Glass Cover
Star i (T [T W < GlsssRod
solvent ¥ . Stant
front : t
o coenler . & ¢ <«— Paper
of
® <+—Tank
o . <— Spot
AL s, e o o4 %;g‘_ G
Uses of Chromatography

1- Separation and identification of coloured pigments.

2- Identification of medicines and proteins.
3-  Analysis of urine. . .
4  Determination of purity of compounds.
5 Used in organic synthesis for separation, isolation and purification of the products.
6- Equally important in qualitative and quantitative analysis.
IMPORTANT DEFINITIONS AND TERMINOLOGIES
 Soluble A substance that is dissolved.
 Insoluble A substance that is not dissolved.
Solute Normally a solid, which gets dissolves.
 Solvent Normally a liquid which dissolves solute
 Solution Solute + solvent (Homogeneous mixtures) .
Residue _ Insoluble solid which is left over the filter media.
Filtrate A solution that passes through the filter paper. _
%& A solid that reappears from the solution on coo!mg
Mother liquor | A solution lcft after crystallization et
Stspension_ Fine particles that are held in a liquid and do not sink to the bottom.
:;.m% Fraction that condenses after distillation.
iscible Liqui ix together _
- quids that mix togeth€ -
Inmiscipe Liquids that do not mix and which can be separated by a separating fumllzl_ T
Fraction A distillate between a certain boiw-'fparated by fractional distillation
snbl.i% Condensed solid formed during sublimation
h’s\ 19

ENTRY TEST SERIES

www.educatedzone.com




7.

10.

11'

12.

13.

L e S | VT PO

¥PRACTICEIEXERCISER

. e

Which of the following technique is used for the separation of ins"lubl
particles from liquids?

(a) Filtration (b) Crystallization

(c) Solvent extraction (d) Chromatography

Which of the following way is used for classification of chromatography>

(b) Phase

(a) Shape
(d) All

(c) Mechanism

Fluted filter paper is used to -
(a) Filter hot solution (b) Avoid premature crystallization
(c) Increase the rate of filtration (d) Decrease the area

Safe and the most reliable method of drying crystals is through
(a) Filter paper (b) Vacuum desiccators

(c) Oven (d) None of these
A substance having very high vapour pressure at its melting point , o
heating will show

(a) Melting (b) Sublimation
(c) Decomposition (d) Condensation
A process controlled by Distributive law is

(a) Crystallization (b) Sublimation
(c) Solvent extraction (d) Filtration

A technique of partition chromatography in which the solvent is in a pool at

the bottom of container

(a) Adsorption chromatography (b) Ascending chromatography

(c) Radial chromatography (d) Descending chromatography
Different components of a mixture have different R values due to

(a) Polar solvent used

(b) Combination of solvents used

(c) Their different distribution coefficients in the solvent

(d) Distributive law

Branch of chemistry that deals with the complete qualitative and qusmt:tatl"e
analysis of a substance is

(a) Stoichio chemistry - (b) Physical chemistry

(¢) Analytical chemistry (d) Quantum chemistry
Identification of the components of a sample is

(a) Quantitative analysis (b) Qualitative analysis

(c) Stoichiometry (d) Physical chemistry
Estimation of amounts of different components in a sample is

(a) Quantitative analysis (b) Qualitative analysis

(c) Stochxometcry (d) Physical chemistry

The technique used to separate components of mixture in solid phase-
(a) Crystallization (b) Filtration

(c) Sublimation (d) Solvent extraction

The solid which is left over the filter paper as a result of filtration
(a) Insoluble particles (b) Residue

(c) Crystals (d) Mud _____ﬂ
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14. Size of filter paper is selected according to the amount of
(a) Solution (b) Insoluble solute
(c) Soluble solute (d) Solvent
15. Gooch Crucibles are made up of
(a) Plastic (b) Fibre
(c) Porcelain (d) Steel
16. Rate of filtration can be increased by applying gentle suction
(a) Gooch crucible (b) Filter paper
(c) Sintered crucible (d) All of the above
17. Sintered crucible is made up of :
(a) Plastic (b) Glass
(c) Porcetain (d) Fiber
18. The tip of funnel should touch the wall of the breaker in order to avoid
(a) Inconsistent flow of filtration (b) Splashing
(c) Premature crystallization (d) All of above
19. Separation of a solid from its hot saturated solution by cooling is called
(a) Vapourization (b) Solvent extraction
(c) Filtration (d) Crystallization
20. In crystallization, if the solvent is inflammable then direct heating is
(a) Needed 4 (b) Avoided
(c) Depends on temperature (d) Crystallization does not involve heating
21. Which of the following technique is simple and efficient to purify a substance
(a) Filtration (b) Sublimation
(c) Crystallization (d) Solvent extraction
22. In solvent extraction, ether is used to separate products of organic synthesis
from »
(a) Water (b) Iodine
(c)- Hydrochloric acid (d) Gases
23. 95% ethanol is called
(a) Methylated spirit (b) Wood spirit
)J (c) Rectified spirit (d) Absolute alcohol
j 24. The use of CaCl; and P;0s in the process of crystallization is as a
(a) Oxidizing agent (b) Reducing agent
(c) Drying agent (d) Colouring agent
25. Ratio of the amount of solute in organic and aqueous solvent is
(a) Retardation factor (b) Distribution co-efficient
(c) Distribution in aqueous solution (d) All statements are wrong
26. Without suction pump, filtration is
(a) Fast process (b) Slow process
(c) Rapid process (d) All are possible
27. Animal charcoal adsorbs the coloured
(a) Impurities (b) Crystals
(c) Solvents (d) Both ‘A’ and ‘B’
28. Direct conversion of solids into vapours is called
(a) Solvent extraction (b) Sublimation
(c) Crystallization ; (d) Vaporization
4 KIPS ENTRY TEST SERIES 21
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29. Crystallization does not involve
(a) Heating (b) Sublimation
(c) Cooling . (d) Vaporization

30. In CClq, I, shows
(@) Red colour (b) Purple colour
(c) Blue colour (d) Yellow colour

31. Repeated extraction using small portions of solvents is more
(a) Reliable (b) Efficient
(c) Rapid (d) slow

32. Silica gel and alumina are used as
(a) Mobile phase (b) Stationary phase
(c) Mixed phase (d) Single phase

33. Shaking two immiscible liquids increases
(a) Length of contact (b) Volume of contact
(c) Area of contact (d) All of above .

34. - The solvent or mixture of solvents used for separation of compounds is called
(a) Stationary phase (b) Mobile phase
(c) Dynamic phase (d) Static phase

35. Which is not a sublime material
(a) lodine _ (b) Benzoic acid
(c) Ammonium chloride (d) Potash alum

36. Sintered glass is a porous material used for
(a) Absorption ' (b) Adsorption
(c) Filtration (d) Sublimation

'y 37. Selection of filter paper depends on size of particles to be
) (a) Filtered ' (b) Dried
e (c) Decolorized (d) Decanted

38. The solution remaining after the formation of crystals is called
(a) Mother liquor : (b) Dilute solution
(c) Residue (d) both ‘A’ and ‘B’

39. Which is not related pair of term used in analytical techniques
(a) Filtrate, residue (b) Sublimate, sublimation

(c) Drying, desiccator (d) Separating funnel, mother liquor
40. The major steps involved in complete quantitative analysis are

(a) 2 (b) 3

(c) 4 (d) 5
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Chapter-3

MATTER

Anything which has mass and occupies space is called matter.

COMPARATIVE STUDY OF STATES OF MATTER

large empty spaces.

Molecules are widely separated by

Molecules are close to each other.

Molecules are very close t,
other.

€ach

|

N
. , Strongest intermolecular
No intermolecular attractions. Weak intermolecular attraction. aitractions:
s . ' Molecules have
Molecules have very high kinetic | 4100, 165 have moderate K.E Véry 6w K.E
energy. ery low K.
g

Molecules move about easily.
Hence no fixed shape and fixed
volume.

Molecules slip over each other.
‘Hence no fixed shape but fixed .
volume.

Molecules are closely packed.
Hence fixed shape and fixed
volume.

Occupy all the available space.

Volume is fixed.

Volume is fixed.

Molecules undertake translational,
rotational and vibrational motion.

Molecules undertake restricted
translational, rotational and
vibrational motion.

Molecules undertake vibrational
motion only.

The rate of diffusion and effusion
is maximum.

The rate of diffusion is less than
gas. ’

There is no diffusion and
effusion in solids generally.

|

Particles are not arranged in a
particular pattern.

Particles arrange themselves in
row but do not give fixed
arrangement,

Particles arrange themselves ina
particular pattern in crystalline
solids.

Joule’s Thomson effect is shown Absent
Absent I
Effusion is present Absent
Absent -
Eflective collisions are present. Effective collisions are present Absent
. ‘-//

Examples: Air, methane, ammonia

Examples: water, Alcohol. Oil

. Sall
Examples: Diamond, Rock, 54
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Chapter-3

Gases

GAS LAWS

2 Particulars

Laesr e Boyle's lawy s A0y

waavE Charles’s law -

.

~wwi Avogadro’s law - - .-

The volumo: ofa give_n The volume of the given The volume of a given
mass of an ideal gas is mass of an ideal gas is ideal gas is directly
Statement inversely proportional to | directly proportional to the proportional to the
the applied pressure at absolute temperature at number of moles at STP.
N constant temperature. constant pressure
The volume of given mass of | Equal volumes of all the
a gas increases or decreases | ideal gases contain equal
by 1/273 of its original number of molecules at
volume at 0°C for every 1°C same temperature and
rise or fall in temperature at pressure.
constant pressure
l‘:;::::;::f::l PV=K or P,V,=P,V, V/IT=K or V\/T\=V,/T, V/n=K or V/n=Vy/n,
A Pl A
\% P, A
Graphical
veriﬁpcation B
P T n
By putting a weight on | On heating a cylinder filled On increasing the
Esiiestiogital moveable pislc_)n of with gases .having a r.lumber of mol'es of a gas
b i cylinder filled with gas. moveable piston. The in a closed gyllnder. The
SRR The volume of gas volume of gases increases. volume increases.
decreases.

GENERAL GAS EQUATION

On combining the Boyle’s law,
Charles’s law and Avogadro’s law,

PV=K

V/T=K

V/n=K
we get

PV =nRT (R is called general gas constant)

This is called an ideal gas equation or general
gas equation. This equation is completely obeyed

by the ideal gases.

Rearrangement of general gas equation

Boyle’s law

Charles’s law

Avogadro’s law

fe.

|-atm

101325

<

1-atm
The pressure of air which can
support 760 mm of Hg column

at sea level is called one
atmospheric pressure.

=76 cm of Hg
=760 mm of Hg
= 760 torr

= 14.7 psi

= 1.01325 Bar

Pa(Nm?)

)

PV=nRT = k (when *n" and “T" are constant) -
V_nR

T =k (when “n” and “P” are constant)
X:'_g;k (when “T" and “P” are constant)
n :
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Chapterﬂ? %
IDEAL GAS CONSTANT(R) \

The value of R depends upon the units chosen for pressure, volume
temperature. It is independent of the nature of gas. .
. The value of “R” can be derived by using general gas equation.

ang

PV =nRT
R =PV/nT
UNITS OF R : mJ’ e
= 3
(a) When P is in atm and V in dm?3 :g$3 - (])00%01 crr,:‘l
R = 0.0821 dm? atm K-! mol-! | 1em®=0.001dm?
(b) When P is in mm Hg or torr and V in dm? or cm? .

3 = '5. 3
R = 62.4dm3 mm Hg K-! mol"! lem” =10"m

R = 62400 cm3 torr K-! mol-!

() When Pis in Nm=2 and V in m? (SI units) :'c‘;"“ B ;Jl 2
R = 8.314NmK-! mol-! ' 1 ='0 23'9 al
R = 8.314JK-! mol-! Iy lb’
. R=1.987 calK-! mol-! _ ergs ﬂ
DALTON’S LAW OF PARTIAL PRESSURES
Statement

“The total pressure exerted by a mixture of non-reacting gases is equal to the sum
of their individual partial pressures” :
Mathematical Form

Puowl - P1+P2+P3+. ..o, (At constant V and T) , ;
Where P,,P,,Ps........ refer to the pressures of each individual gas.
¥ Pan i The individual pressure of
RELATION WITH GENERAL GAS UATION ' a gas in the mixture of
' ' gases is called its partial
RT RT RT pressure -
R=”|(7J’})2 =n2(7),}§ =n3(7) ............ Pa = XuP.

Since all the gases in the mixture have same temperature and pressure; So the total
pressure depends only on the total moles of gases in mixture,

Prow = (nj+n2+na+.......... )ﬂ y &
. V \
P, =n, E ( Mole Fraction (X
N 4 The number of moles of the component divided
PV =n, RT - by the total number of moles in the mixture.
Pg oC I
Mole Fraction = 'I"MOITS ofc(.)mp(‘)nent
PARTIAL PRESSU Tota mole in mixture
N A RE OF A GAS * Xofany gas in mixture is always less than
PV =n, RT unity,
PaV = nsRT * The sum of mole fracti i
. : actions is always equal
psV = ngRT Kto unity, ==
PA = XAPy-
Pa < Xa ,
pB oC XB
Conclusion

Partial pressure of a gas is the mole fraction of that gas multiplied by the total
pressure exerted by the mixture of gases.

— %

-
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Chapte r—3 Gases
/
ons.Of Dalton’s Law

A lic;t:icalculaﬁon of Py of dry gas collected over water. @ )

. Pyy = Procist ~ pwvap(aqueous tension) Deep Sea

., In respiration (7, in air=159torr, £, in lung=116torr) diversuse the

intaining £, in pilot cabin iAo
. Inmaintaining fo, 0P . - helium 80%
, In respiratory cylinder of sea divers and oxygen
20%

GRAHAM'S LAW OF DIFFUSION ad

tement . b b ' ‘
S of diffusion or effusion of a gas is inversely proportional to the square

W e rate o
r:.:t of its density or molecular mass at constant temperatur@%

Rate a——]— (at constant terhperature and p;essure) Thomas Graham was
1 ' ' Scottish chemist. He
Comparing the two gases at same temperature and introduced this law in 1846
pressure, :
The Graham’s law will be-
Ao M, — D
‘ . Y . iffusion
g \/a M, " ‘Diffusion is the mixing of different
OR . gas molecules by random motion
( r1/r2 = (d2/ di1)1/2 Ty, under condition where molecular
A collisions occur..
Effusion
; It is the escape of a gas through a
Application pinhole without molecular collisions. J

The mixture of gases can be separated into
their pure components by taking the advantage of the different rate of diffusion of

the components. ;

KINETIC THEORY OF GASES (KMT)

Name of Scientist -7+ S T 4,y R ke Contribution - ias:enesssiins 203 pidd AR R

_ Bemoulli Founder of KMT
Clausius Derived Kinetic equation and deduced all the gas laws from KMT
M Parented the law of distribution of velocities .
Boltzman Studied the distribution of energies among the molecules
Van der Waal Corrected the pressure and volume factors in ideal gas equation to make it
applicable to the real gases.

Postuinr——
\'.tuhtes of kinetic molecular theory
ber of very small particles called molecules. Gases like He, Ne, Ar

Every gas consists of large num

. Tave mono-atomic molecules. i
he molecules of gas move haphazardly, colliding among themselves and with the walls of container

thanging their directions. s : ;
he pressure exerted by the gas molecules is due to the collision of its molecules with the walls of
container. The collisions among the molecules are perfectly elastic. :
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N

er and there are sufficieng
* The molecules of the gases are widely separated from onc another ¢ Empy

spaces among them. :
The molecules of the gases have no forces of atl
The actual volume of molecules of a gas is negligi iyt fiek
The motion imparted to the molecules by gravity |
continued collisions between them ; T
* The average kinetic energy of the gas molecules varies directly

raction for each other '
ble as compared to the volume occupied by the gag

ligible as compared to the effect of the

as the absolute temperature of the g2

CLAUSIUS KINETIC ENERGY EQUATION

PV = l ,nNcT(c’—i-s called mean square velocity)

RELATIONSHIP BETWEEN THE ABSOLUTE TEMPERATURE AND VELOCITIES

T s
OF GAS MQLECULES:
According to Maxwell distribution law of velocities. E )
. 3RT
* Root mean square velocity (Crms) = 573 Determine the average speed of
' : RT a helium atom at room temp
8
e Average velocity (Vi) = ,[—— _ [3RT
M Crms —M—
2RT - ;
* Most probable velocity = 5 M = 4x10-3Kg/mol
CONCLUSIONS ' G J

* In gases and liquids, temperature is the measure of average translational kinetic
energy of the molecules

* In solids, temperature is the measure of average vibrational kinetic energies of
molecules.

* The average transnational kinetic energy of gas molecules is directly proportional to
the Kelvin temperature of a gasi.e.
EcxaT
* When heat flows from one body to another, the molecules in the hotter body give up
some of their kinetic energy through collisions to the molecules in the colder body.

lr:inetEi: equation of gases can b KT| ABSOLUTE ZERO h
i ¢ e temperature i i saiila
employed to justify all the S iy perature at which motion of molecules

laws. In other words it proves the 0K =-273.16°C = -459°F
gismli;s; tt::: %ﬁte theu;_ explanation | The absolute temperature is unattainable and the
ory of gases, cu.sent attempts resulted in temperature as low as

e 3

LIQUEFACTION OF GASES
Liquefaction of gas
converted to the lj

Methods for Li uefaction of Gases

* Faraday’s method (cooling is done
Lind’s

. through freezing mixture)

method (sudden €xpansion of g ;
) . gas toare
¢ Claud’s method (gas is allowed to do some mech gl?;}of I:X()pressurc)
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Gases
IMPORTANT TERMS ( 3 D
r/——— It ?s the higlu.:st at which a substance can mm
tical temperature | exist as a liquid, is calleq iig Loy [Efrecd)
Cnt temperature (T, = SRR )
It is the pressure Which is requi i
. ' . quired to Sudden expansion of
Critical pressure br_u}g about liquefaction of a gas at is gas intoarigion 2? lo?v
critical temperature (Te) pressure causes cooling
| — : NOTE '
Factors Affecting the Critical Temperature This effect is the basis of
, Size of the molecule. Lind's method of o
« Shape of the molecule. liquefaction.
. Intermolecular forces among the
molecules. G |
NON- IDEAL BEHAVIOR OF GASES g
« If a graph is plotted between pressure on x-axis and the

nRT
(compressibility factor or Z) on y-axis for an ideal gas, a straight line parallel to the
pressure axis is obtained.

« For real gases (non-ideal gases), the graph is no more parallel to the pressure axis,

CO
N T=0'C
¢ Or273K
H, .
PV He 7 IpEAL
nRT GAS
—»

At high temperature under Ic P(atm) e, the graph for real gases come closer to the
expected straight line. _
IfZ =1 then line would be parallel to x-axis. . _ .
IfZ < 1 then the line obtained will be below the line of ideal gas wh;cjh an;e:::atia;:
there is larger decrease in volume of the gas than predicted by %eéluelre - g

| - due to the appearance of attractive forces preseqt among Fhe arlno e il
IfZ > 1 then the line obtained will be above the line of an uiie: t-gdasb gt o
there is less decrease in the volume of the gas than predic fhe gxolecules
Co €quation due to appearance of repulsive forces present among

Oclugion ' _
m\(}ases are ideal at low pressure and non-xdeali at al}lg}tllﬁl\.:st:‘g;érature. |
v M)  Gases are ideal at high temperature and ;;l;—lde a
%ML’S = UA: IO!: Flcl,):}h?vﬁ)?gu?g two faulty assumptions of KMT of gases.

€ real gases deviate from idea , ;
1 ' i igi d to the
U e;l?lear\ft;lume of the gas molecules themselves is negligible as compare

total gas volume. as.
(ty Theregare no attractive forces among the molecules of a g

g 29
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Experimental Observation and Volume Correction

When a gas is highly compressed thgn the whole VOIutr:eet%fcxt-h:’if; ntal. Iy
available to molecules because of their af:tual volume snge Tasive their errcc;f"
volume which is not negligible under this condition. € to exclu(le .
volume.

Actual volume of one mole of gas molecule = Vi
Effective volume of one mole of gas molecules = b

)

b =4V
SO,

Viree = Vyeasel = b

M P y of Gas and Pressure Correction ; .
Miems\:l%ci: i?c:gsu:e on the gas is increasc;d and its .temperature 1s decreage
molecules come close to each other which results in the appearance of
ng gas molecules. , . _
ﬁ) rrfxi?c:?lcc) ii gr.hc interior of a gas is attracted by the other molecules on
these attractive forces are cancelled out. However, when a molecule stri
of the container, it experiences a force of attraction towards .the other
the gas. This decreases the force of its impact on t}}e wall. This resu.lts
pressure denoted by P'. so the observed pressure is less than.the ide
by an amount P'. -
P= Pi -P
Pi=P+P

attracﬁ;

all sideg 54
kes the yy
molecy]eg i
a decreasei,,
al pressure p

For real gases, it is observed that molecules
occupy only 0.05% of the total volume at Molecules attract one
STP, but at 500 atm and 0°C, the volume

another at distances up to
occupied by gas molecules is 20% of the about 10 molecular
total volume.

diameters.

Mathematical Representation
Both these corrections can be re
general gas equation called the v
* The increase in V caused

subtracting an amount nb fro

presented mathematically by the modification of th
an der Waal’s equation.

by the effect of .molecular volume is corrected b
m the observed volume. i.e. '

V-nb : .o best
by the effect of intermolecular: attractions is
an?/v2 to the pressure.

l— Correction for intermolecular attraction

The change in pressure caused
corrected by adding an amount

orrection for molecular volume

-

Van der Waal’s equation (P+avlz) (V-nb) =nRT

A 2
For n moles of gas p= MRT an®
V-nb  V?
For one mole of gs P= (RT/V-b) - a/Vv2
Here “a” and “b” are called Van der Waal’s constant. ___‘_,/30
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Gases
Units of (a)
(i) Nm*4 mol-2 (S.I Units)
(ii) atm dm® mol? (other common units)
Units of (b)
(i) m3 mol-! (S.I Units)
(ii) dm? mol'! (other common units)
COMPARATIVE STUDY OF REAL AND IDEAL GASES
Ideal Gases =i ier - o o amaem Real Gases o . o o

ldcal gas obcys the gas laws stnclly undcr
all T and P.

They do not obey the gas laws under aJl
condition of T and P.

Their actual volume is negligible as
compared to the volume of container.

They do possess some volume that is not -

| negligible under highly compressed state.

There are no intermolecular attractions or
repulsions. -

There exist negligible forces of attraction or
repulsion under ordinary conditions.

! The molecules of an ideal gas undergo |

The molecules of a real gas undergo inclastic !

' collisions.
They can be liquelied at critical temperaturc |
| by applying critical pressure. '

' elastic collisions.

They can not be liquefied.

PLASMA STATE
The most primitive state of matter which is ionized gas mixture consisting of ions,
electrons and neutral atoms is called plasma state.

* Plasma was identified by an English scientist William Crooks in 1979.

* Plasma is estimated to constitute more than 99% of the visible universe.

‘e Artificial plasma can be created by using electrical charges on a gas.

* Natural plasma exist only at very high temperature or low temperatures Vacuums.
* It shows a collective response to clectric and magnetic fields.

* It is macroscopically neutral.

* It has a lot of important technological applications.

KIPS ENTRY TEST SERIES

www.educatedzone.com



7.

10.

11.

12.

13.

14.

i St Pty ). & Kb 5 o T2
a‘-ﬂ‘\iﬁ'ﬁd";‘,"’ﬁ mhﬁ,,%ﬁﬂg‘bﬂ,’ y

EXERCISE \®

R YRt AT R A

. | 5
What is the relative rate of effusiosi of CO ar.ld COa?
(a) CO is 1.25 times faster than CO: (b) CO is 2?.75 time:‘.hfaster than CQ,
(c) COy is 1.25 times faster than CO  (d) Both diffuse at the same rate

Which of these gases diffuse more quickly than oxygen?

(a) H2S (b) NO

(c) Cl2 (d) N2O

The molar volume of Co; is gas maximum at

(a) 273 k (b) 127°C and 1 atm

(c) 0°C and 2 atm (d) 273°C and 2 atm

The weakest (in strength) of the following intermolecglar forces is
(a) Hydrogen bonding (b) Vander Waal’s forces

(c) Forces among the polar molecules - (d) lonic bond

Ideal gasses have all the following characteristics except.

(a) Absence of intermolecular forces _

(b) Collisions among the molecules of an ideal gas are perfectly elastic
(c) The molecules occupy no space

(d) All of the above are correct

Which of the following statements is true about plasma

(a) It may be the first state of matter.  (b) It is not a phase transition.

(c) It is a conductor of electricity. (d) All of the above

Which statement is correct '

(@) PVma T (b)Pa CT

(c) PMadT (d) All above

Under what conditions the gases deviate from the ideal behavior?
(a) High temperature : (b) Low temperature

(c) High pressure : (d) band c

Which one has the lowest density at room temperature?

(a) Ne (b) N2 '

(c) NHs (d) CO -

The intr’qduction of Kelvin scale in therx'nometfy is according to
(a) Boyle s’ law (b) Charles’ law ’
(c) Dalton’s law (d) Graham’s law

0.5 mole of nitrogen gas and 0.5 mole of carbon monoxide gas at STP hav
aa!l‘e . -

(a) Value of “a”

(c) Atoms (b) Mass
(d) Both b and ¢ |
xc:::x:.tant temperature the pressure of an ideal gas is doubled, its density
(a) Half (b) Do
uble
(c) Same (d) None

. The diffusion of gases at absolute zero will be

(a) Unchanged :
(c) Slightly increased {3} 225:“ Qecrensed
Which of the following option is inco

(a) All molecules move with same Speedfuct about gases? .

(b) All molecules behave independ
(c) PV/RT = n penfenty

(d) All gases cannot be _liqucﬁcd through Lind’s Method
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

a
The spreading of fragrance 0F et h:b) Effusion it
(a) Diffusion d) Low density ;
(c) "Attraction with air d oxygt(m) are mixed in an empty containe'
Equal masses of methane an rted by oxygen is 3

25°C. The fraction of tot
b) —
@ - ®
o 16
© - @ 1
" din 1738 b
Theokinetic molecular theory of gaseg:( ;ﬁ\: pute:'lorwar y
ety (d) Bernoulli

"(l?zle(’;i;i:;iion for root mean square velocity is
(b) Crms= J3RT/M

e JORT /M)’
i ‘/(’” (d) Crms= J3/2RT/M

=3RT/M :
o I:Est temperature at which a substance can exist as a liquid is cally

The hig
o ture
iti b) Standard tempera
al temperature (
((?)) El?sf:l:uteeterﬁperature (d) Upper consulate temi?eraturelm
Hydrogen effuses four times more rapidly than volume of an unknown g,
molar mass of unknown gas should be }
(a) 16 gmol! , {3; 22 ggh
) 4 ]!
gl)ha% %vr{]ﬂlo be the pressure of 1 mole of an ideal gas maintained at 300 K an
250cm? volume? 7 s Gy
(a) 98.5 atm ! (b) 96.7 atm
(c) 95.8 atm (d) 97.1 atm
The processes of effusion and diffusion are best understand by
(a) Dalton’s law (b) Avogadro’s law = |
(c) Graham’s law - (d) Charles law -~ . . _
re correction to explain deviation of gases from

Who made voiume and pressu
ideal behaviour? .
(b) Boltzman.

(a) Clausius .
(c) Charles - (d) Van der waal
The non-ideal behaviour results chiefly from

(a) Intermolecular attraction and infinite volume

(b) Elastic collisions and finite volume

(c) Intermolecular attractions and finite volume

(d) Intermolecular attraction only '

The gases become non-ideal at

(a) High temperature and high pressure

(b) Low temperature and low pressure

(c) High temperature and low pressure

(d) Low temperature and high pressure

Lind’s method is employed for :

(a) Separatim:l of gases : (b) Expansib’n of gases
(c) Compression of gases (d) Liqucfactio'ri of gases

=
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Chapter—4

Liquids anq g

|

°“d.

S

INTRAMOLECULAR FORCES

The forces, which are present within the mo

These forces arc stronger as compared to
intermolecular forces related

Covalent bond

Ionic bond

Co-ordinate covalent bond etc.

properties only.

INTERMOLECULAR FORCES
The forces present among the
. Dipole-dipole forces

. lon-dipolc forces
Dipole-induced dipole forces
Instantaneous dipole-induced

: Hydrogen bonding

v

.~
r

1
2
3,
4
5

Significance

to the chemical

All the intermolecular forces are electrical in _
origin and are resulted from the mutual attraction

of unlike charges or the mutual repulsion of

like charges.

Many of the physic
can be explained on

DIPOLE-DIPOLE FORCES

The electrostatic forces of attraction -produ
molecule attracts the negative end of neighbouring mo
Factors affecting the strength of dipole-dipole forces

al properties of liquids
the basis of intermolecular forces.

lecuies, are calle

forces.

molecules are called‘intermolecular forces.

“[ntra” means “within”
so attractive forces
within molecules are
called intramolecular

—l

d intramolecular forceg ¢ :

dipole forces (London dispersion forces) !

f

“Inter” means
“between” so attractive
forces between the

. molecules are called
intermolecular forces.

« Electronegativity difference between the bonded atoms
e Intermolecular distance

Examples
These are present in polar molecules. e.g. HCI and CHCl3

These forces are approximately one percent as effective as a covalent bond.

In gaseous phase, the dipole dipole forces are least.
Greater the strength of dipole dipole forces, greater the v
boiling point, heat of vapourization and heat of sublimation.

.’i’ ._
L o s il 77, ';_:“. e
b O LS

Jon-dipole fo R
@aé«»%[){(;:t;rc%p"r dipole force ¥

s .‘ s ) R
Dipole-induce

»> Sizeof the

Dipole-dipole
for

» Polarity of

ced when the positive end of on
lecule are called dipole dipole forces

alues of melting poir!

» Polarity of
molecules

» Number ©
utilizable

» Charge density |> Polarity of polar
of the ion molecule molecules molecules
> polarity of the (> Size of the » Collision > Size of the .
molecule molecules frequency molecules
> size of the » Collision » Collision
molecule frequency fre(iuency

| _lone paits —
/
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Clm//l’_,“f_f_;ﬁ ‘ ) Liquids and Solids
§ DISPERSION FORCES

NDO 3
. short range forces of .attractxon .created between one end of instantaneous dipole and
ihe opposite end of the induced dipole are called instantaneous dipole induced dipole

inte raction OF London Dispersion forces. 9 )

Polar molecules

¢ molecules that posses !
~ different atoms are usually

polar. e.g CH3Cl, HOCI,
H2S04 etc.

¢ Binary compounds whose
central atom is from group
VA, VIA or VIIA are dipolar
e.g. H2S, HCIl, HF etc.

Non-polar molecules

Mono-atomic or homoatomic molecules are
always non-polar e.g.H2,0,,F;,Cl3, Nz etc.

Binary compounds whose central atom is
from group IIA, TIIA or IVA are non-polar.
They have symmetrical shape. e.g. BeCly,
BHs, CCls etc are also non-polar.

<,
A German physicist Fritz London explained these forces in 1930.

., These forces are present in all types of molecules whether polar or non-polar.
Variations :

+ London dispersion forces increase down the group due to increase in size hence the
polarizibility e.g. boiling point of fluorine (gas) is —188.1°C while that of iodine (solid)
is +184.4°C. -

« In hydrocarbon with the increase of chain length the inter molecular forces increase
e.g. the boiling point of ethane (CzHe) is -88.6°C and of hexane (CeH14) is 68.7°C.

HYDROGEN BONDING ' g
Hydrogen bonding is the electrostatic force of attraction between a highly electronegative

atom and partial positively charged hydrogen atom.
Points to be Remembered =
+ Exceptionally low acidic strength of HF molecule as compared to HCI, HBr and HI is
due to strong hydrogen bonding. :
+ Ammonia and hydrogen fluoride ¢
of only one utilizable lone pair of e
« Water can form two hydrogen bonds as it has
two utilizable lone pairs on oxygen atom.

an form only one hydrogen bond due to presence
lectrons and one utilizable H-atom respectively.
two utilizable hydrogen atoms and

(- ) ZZ Covalent bond
. 6
. ~ 8 .
The strength of '.1/ H N P S
hydrogen bond is b
generally twenty “/ \ﬁ

times less than

that of a covalent & N —
; bond. v

@ Hydrogen bonding in water.

i
a7
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'ChapteM : \
A COMPARISON OF INTER-MOLECULAR FORCES \
. Characteristics ...

mgre., Strength y el [ en it e e

ws: ;- Forces.i i palds
lon —dipole Moderate (10-50kJ/mol) Occurs between ions and polar solvengg

| Dipolc-dipole Weak (3-4KJ/mol) Occurs between polar molecules

e ' between all molecules e
London dispersion Weak (1-10KJ/mol) Occurs

: 1 H and N or O or F usually T

;H_\‘drc_)gcn bond Moderate (10-40KJ/mol) —

PROPERTIES OF COMPOUNDS CONTAINING HYDROGEN BOND

Lo 8% Ao e i e T Description .0 ToEE Lot e
: » Greater the E.N difference, stronger will be hydrogen bond.
Compounds with such condition have higher B.P than those
molecules, which does not have such property.

properties of « In HF and H,0, more E.N difference is between H and F than H

| ‘covalent hydrides and O, but water has high B.P than HF, it is due to greater number
| of H-bonds between water than in HF.

Fiber proteins

Fiber proteins consist of large chains of amino acids and these
chains are coiled about one another-into a spiral. This spiral is
called helix. Such a helix may either be right handed or left handed
(a-helix and B-helix). In both cases >NH and >CO adjacent to one
Application in another are linked together by l-ll)-ll;oAnd.

logical . ; : s : .

c:i:‘ A Deoxyribonucleic acid (DNA) has two spiral chains. These are coiled

po about each other and are linked together by H-bond between the

nitrogenous bases i.e. A=T and G=C and give rise to double helical

structure. -

Thermodynamic

e
 ———————

! Food Material
: The food materials like carbohydrates e.g. glucose, fructose and sucrose
have -OH groups which are responsible for the H-bond in them. |

Clothing Hydrogen bonding is involved in thread. =
’; Solubility * Compound with hydrogen bond is soluble in compound having
i hydrogen bond e.g. H,O and C,HsOH are soluble with each other.
* Soaps and detergents perform the cleansing action because the
Cleaning action polar' part of their molecules are water soluble due to hydrogen-
bonding and the non-polar parts remain outside water, because

they are alkyl or benzyl portions and are insoluble in water.

Hydrogen bonds in | * The adhesive property of paints and other dyes like glue etc. is due

} paints and dyes to hydrogen bond.
Structure of ice : :
i " ol * In ice, the oxygen atom of water molecule is surrounded by four B
, ke )“': atoms. The two H atoms are linked through covalent bond while
&/ the other two H-a'toms are linked through H-bond. This is exten ,;v
' throughout creating the empty spaces in the structure. That 18 W
, ‘-'(a o :ivhen water frec'zes it occupies 9% more space and its density
Hydsaprn bunding in water ecreases. That's why ice floats on the surface of water. __—
-
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Chapter-4 Liquids and Solids

ENERGETICS OF PHASE CHANGE
o9 U THASE CHANGE
+ Particulars = ive, 1w, ey

At constant P, heat chan
Enthalpy change chemical change occur i

ge during the process in which physical or
s called enthalpy change (AH).

It is the amount of heat a
into liquid form at its m

bsorbed by one mole of a solid when it melts
Molar heat of

. elting point. The pressure, during the change
fusion is kept one atmosphere.
P (latm). It is denoted by AH.
It is the axﬁount of heat absorbed when one le of a liquid i B
lar heat of : . = moic-ola liquid is
B::p::ization changeq Into vapours at its boiling point. The pressure, during the
. change is kept one atmosphere. It is denoted by AH,.
Molar heat of It is.the amount of heat absorbed wh.en one mole of a solid sublimes
to give one mole of vapours at a particular temperature and one
sublimation : :
atmospheric pressure. It is denoted by AHs.

i Nature of material Polar liquids have high AH, molar heat of va

Polar solids have high AH; molar heat of fusion than non-polar.

porization than non-polar.

Size of molecule

EVAPORATION

The spontaneous change of a liquid into its'vapours is called evapbration and it continues
at all temperatures. - -

Example:

Larger the size of molecules, greater will be AH,

H20q) » H2Opg) AH, = 40.7kJ mol-!
Characteri_stics .

Itis,
* A natural phenomenon
a cooling process
continued at all temperature
an endothermic process
a surface phenomenon
Factors affecting evaporation
* surface area of the liquid
* nature of the liquid
» size of the molecules
» shape of the molecules
» inter molecular forces
* temperature
* external pressurc
VAPOUR PRESSURE

The pressure exerted by the vapours of a liquid in equilibrium with its liquid at a given
_jasewssesencsv S Y CE A
temperature is called vapour pressure.

A~

Barometer _ §
F\Mto“ affecting vapour pressure A device for measuring the 8
* nature of the liquid ; ;)‘rcssuri tc:‘rthc atmosphere. ;
; i ¢ molecules anom _ ‘
% ghn = t?fhe molecules A device for measuring pressure |3
- ?htapcn?oleclﬂar forces of a gas or a liquid in vessel, 3
» inter
oo 39
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i lar forces, at 20°C Vam
o Due to weaker intermolecular ’ Pregs,

isopentanc is more (580 torr) than glycerol (0.00016 torr) SUr,

¢ external pressure
Point to be remembered . 4 579 torr at 0°C
*  Vapour pressurc of. water is 4. th t ture can be cal
* The rate of change of a vapour pressure with temperatur calculateq by

Clausius Clapeyron equation.

Measuring vapour pressure

Mecasurement -

Manometer is used to measure V.P.

Thermostat is a system whose temperature can be control by means of Knob,
Vacuum is created by vacuum pump '

Liquid is frozen and then melted, so that air

can be removed

P = Pa + Ah
Bolling point

The temperature at which the vapour pressure of the liquid becomes equa] to extemy

J -2
>, )

-

pressure is called boiling point. S
Boiling point depends upon external pressu.re. ﬁ
No. External Pressure Boiling Point of H,0 . .
1) 1489 torr 120°C Tzedboﬂmg point
(2) 700 torr 98°C (Muree Hills) and e°<f>m]posn_lon
323 torr 69°C (Mount Averest) 11 Pomtotg ycerine
23.7 torr 25°C 1s 290°C
KINDS OF PHASE CHANGES l\—/
Solid - liquid Fusion, melting Melting of snow and ice
SPhq —Bas Sublimation ; Sublimation of dry ice
Liquid - solid Freezing (solidification] Freezing of water
Liquid —gas Vapourization Evaporation of water
Gas - liquid Condensation or liquification Formation of dew
Gas - solid . Conder;qation or solidification | Formation of frost or
(Deposition) Snow ]
DYNAMIC UILIBRIUM
A situati

on when two opposing changes occur at equal rates is called dynamic equilibrit”
e.g.

ice,éwater
LIQUID CRYSTALS
A state that exists between two tem

peratures i.e ltin : ture and clear™
temperature is called liquid crystals, ‘¢, melung tempera

DISCOVERY ; it
An Austrian botanist, F deri ini i - . vhile stu
cholesteryl benganist, Frederick Reinitzer discovered liquid crystals in 1888 while s

4
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Chapter—4

perties
= e:'t Fluidity like liquids
+ Optical properties
e [sotropic
Types of liquid crystals
1. Nemat:ic
2. Smectic
3. Cholesteric

Liquids and Solids

USES OF LIQUID CRYSTALS

AR A Al e DesSCription v e 8wk ity -
. * Liquid crystals diffract light and imparts colour.
Colour display ® C(?lour cr}}l,anges with chagnge in temzerature.
Temperature sensor * Used as temperature sensor.
Electrical circuit * Used to detect potential failure.in electric circuit,
Diagnosis e Used to lqcate veins, arteries, infections and tumors.
* Used in diagnosis of breast cancer.
S Electrical devices * Used in digital watches, computer and calculators
7 Chromatography * Used as a solvent.
' Others ¢ Oscillographic and TV displays use liquid crystal screen.

e ——
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H W Liquids and Solids
= SOLIDS
- - - -.\
h Thos¢ su]l?;;anccs which are rigid, hard, having definite shape and definite volume are
solids.
called TYPES OF SOLID

D) -'?-‘..'.: _\)_1_‘. -
toisie DQCALIS - d'cwef #, 1°0 2% w0 gt Sud L3 oo

. olecules ins ‘ e o 5

e solids ) atoms arranged in specific three-di i

: Crystallin rpattem ¢.g. NaCl, KCl, sucrose, I, and ipce e:ﬁ, AR
orphous solids Molecules, ions or atoms do not have regular order of

Am %
W) arrangement e.g. rubber, glue, glass etc.
PROPERTIES OF CRYSTALLINE SOLIDS
e Pmpcr“'f"" Tt NS R ResY 2 S Yodasu g T Gt I)cscriptinn TS DT A SO 0 YR

Geometric shape | Have definite geometry and shape
/’——f 1 1 £ *
Melting Point Sharp melting points.
Whex?ever the crystalline solids are broken they do so along
definite planes. These planes are called the cleavage planes.

' Cleavage planes

o * The repetition of faces, angles and edges when a solid is
rotated by 360° along its axis is called symmetry.
symmetry * There are many types of symmetry elements: -

» Centre of symmetry

~ Plane of symmetry

~ Axis of symmetry

e * The shape of crystal in which it usually grows is called

| Habit of a crystal habit of a crysta?., . ' ol

! * The phenomenon in which two different compounds exist

Isomorphisrﬁ in the same crystalline form is called isomorphism.

= Many solids show isomorphism e.g. NaNOz and KNO3

exhibit rhombohedral crystalline form.

* The phenomenon in which one compound contains more
than one crystalline forms is called polymorphism.
Polymorphism » e.g. AgNO3 exists in Rhombohedral and orthorhombic

‘ , from. T .
!{\ = Compounds exhibit this phenomenon. .
f = The phenomenon in which an element exists in more than

All .t : | * one crystalline form is called -a_llotropy.

oy = c.g. C exists as graphite and diamond.
' = Elements exhibit this phenomenon. _
i\\- It is that temperature at which two cr}fstalllqe forms of the
| Transition same substance can co-exist in equilibrium with eact_l other.
temperature = Above and below this temperaturc only one form exists.

—B2C s White tin (tetragonal)

Grey tin (cubic)
c .

RYST,
TAL LATTICE : .
Amray of Points representing atoms, ions or molecules of crystal, arranged at different sites

'¢¢ dimensional space called lattice.

43
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Chapter—4 4

N
UNIT CELL 1 h racteristic features of '
The smallest part of crysta] lattice, that has all the cha Cl'ysta]l
called a unit cell. p,y) and three axis a,b,c. These six Parametey "

> Unit cell contains three angles (,

called unit cell dimensions or crystallogr aphic elements.

[a_ 2
The study of the structure
and properties of crystals
with the help of x-rays is
called crystallography.

CRYSTAL AND THEIR CLASSIFICATION

ik There are 230 different forms of crystals on the basis of symmetry of geometricy

L structures of crystals.
J e The cubic system consists of three separate types of structures.
-’ > Simple (primitive) _
» Face centered

» Body centered
e The basic difference between Brav1s lattice are

» Angles between the faces
> Relative proportions of the sides
e There are 14 types of Bravis lattices.
e There are 7 crystal systems.
CRYSTAL SYSTEM

% Length “sseeidiriziig s Angles <y isz-s a3 Examples 203

Cubic . ¢ a=b=e a = = y=90° NaCl, NaBr
All sides equal All angles equal Diamond
Tetragonal B b#c a = = y=900 BaS0a. 4H20
Two sides equal . All angles equal SnO2
Orthorhombic a# b #c a = 3= y=900 FeSO4. 7H20
All sides unequal All angles equal ZnS0s. 7TH20
Trigonal or a=b=c a=B=y 1 . NaNO3
Rhombohedral | Al sides equal Each angle between 90° | © ‘gno,
to 1200 -
Hexagonal a= b#c a=[f =900 Graphxte
Two sides equal y = 1200 ZnO, CdS
Sfomontiniis __.a#b#c a =y =900 CaSO4, BoraX
All sides unequal B > 900 NaQCO:LM/
Triclinic arb#c arBry - CuSOs. 5H20
All sides unequal All angles unequal chLzo,_L—)
i ‘___A
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Liquids and Solids

Nat

8x 18 Comers
*B8 1IN Faxey =4

c’

12x 14 edges
+ lpenter =4

Hexagonal crystal

eci- °Na*

Some impo! portant points are as follows:

NaCl )
« In NaCl, each Na* is surrounded by six Cl-ions.

« Distance between two consective Cl- ions is 5.63 A°.

+ In each unit cell there are four formula units = %+g =4 formula units

Lattice Energy

+ Energy released to form one mole of ionic compound from its Gaseous ions is called
lattice energy.

» With increase in the size of cation or anion, lattice energy decreases and vice versa.
Diamond

* In diamond, C atom is sp3 hybndwed and geometry is tetrahedral.

* Bond angle in diamond is 109.5°.

~Type of : Intermolecularr

wr Structural 'a,‘
* Solid ¢ "‘5*"’ Particles “:Forces %%

metallic cations plus metalhc bonds hardness varies from soft Na, Mg; Al Fe;
delocalized to very hard; melting point | Zn; Cu; Ag; W
electrons varies from low to very
high; lustrous; ductile;
malleable; very good
conductors of heat and
electricity
ionic cations and electrostatic hard; moderate to very NaCl; NaNOg;
anions attractions | high melting points; MgO

nonconductors of
electricity (but good
electrical conductors in
the molten state)

— .
molecular molecules London and/or soft: low melting points; Noble-gas
(atoms of - dipole-dipole nonconductors of heat elements; CHa; |
noble gases) | and/or hydrogen | and electricity; sublime COg3; Ps;
bonds covalent | easily in many cases Ss;l2;H20
po—— bonds . .
Ctwork atoms covalent bonds | very hard; very high C (diamond);
Covalent melting points; | SiC; SiO, |
nonconductors of
electricity

h\
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first layer.
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[
S
°"d.
METALLIC SOLIDS

Theories of metallic bonding
(a)  Electron pool or electron gas theory. .

This theory was proposed by Drude and extended by Loren in .1923.
According to this theory, each atom in a metal crystal 10?‘?8 all of its valence ¢
Thesc valence electrons form a pool or a gas. The positively charged meta]
believed to be held together by electron pool or gas.

(b) Valence bond theory

This theory was presented by L. Pauling. . .

According to his theory, the metallic bond is treated essentially as covalent in Character_

lectrOns
iOns ar

() Molecular orbital theory Or band theory

According to this theory, it is assumed that the electrons in the completely filleg
orbitals are essentially localized, while atomic orbitals containing the valence electrong
interact or overlap to form a set of delocalized orbitals. These delocalized orb
molecular orbitals which extend over the entire crystal lattice. Such a co
atomic orbitals produce a large number of closel
also known as bands of energy.

STRUCTURE OF METALS

SIRVLIURE OF METALS

In the metals the atoms are packed together in the form of ‘layers to fill the spaces
completely as much as possible. This packing is of two types based on the arrangement of
the third layer of atoms. : '

mbination of

y spaced states. These states of energy are

* Hexagonal Close Packing
* Cubic Close Packing

Hexagonal Close Packing Cubic Close Packing

ABAB or 1212 - ABCABC or 123123
ADAD or 1212 ===AbL or 123123
Atom of third layer are

Atoms of third layer are
not lying over the atoms
of first or second layer,

over the atoms of second
layer as arranged in the

o e

In ABCABC cubic
close packing and
ABAB hexagonal
close packing the
coordination number
is 12.

a )

: __—%
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Chapte . : Liquids and Solids

m‘I‘IQN OF AVOGADRO’S NUMBER (N,) |
A vigadro's number can be calculated in a number of different ways. One of the most
accurate methods for determining this number is based on the study of crystalline solid
The following steps are carried while calculating this number by considering the lithiy ”
ride. The crystal of LiF is primitive cubic. =

fluo
]
For Na, we require

» Molar mass(GFM, GMM, GAM)

» Density

» Molar volume

» Distance among the particles(ions, molecules, atoms)

+ Calculate
» Edge length of crystalline solid(primitive cubic crystal) '
» Number of particles along each edgé length
» Take the cube of the value calculated in the above step.

* Result ,
» 6.022x1023 particles (ions of one 'tyi)e, moleculés, atoms)

M
ENTRY
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termolecular forces of attraction?
Which of the following has strongest i(?)) N nlrisg (Cla)

(a) Hydrogen(H.) - (d) Methane (CH4)
(C) lodine (12) 1id state?
2. Which has strongest bonding in (he “:b) Chlorine (Cl2)
(a) Hydrogen Chloride (HC]) (d) Sodium Chloride (NaCl)
(c) Xenon(Xe) d state, all of the f
3. When substance moves from & solid to a liquid s °n°Wiﬂg
changes occur except ) d '
(a) Molecules become more disordered.
(b) K.E of the molecules decreases
(c) Intermolecular forces become wealctlel” o
d) Molecule become further separate A '
4. &v;;en the atoms of third layer are art?nged in such a way ];h:t they directly j;,
above the atoms of first layer then this arrangement is calle
al (b) ABCABC (Cubic)
(a) ABAB (hexagonal)
(c) Orthorhombic (d) Rhombohedral
5. In order to mention the boiling point of water at 110°C, the external pressurp
" should be :
(a) Between 760 torr and 1200 torr (b) Between 200 torr and 760 torr
(c) 765 torr (d) any value of pressure
6. Which one is false for evaporation? -
(a) Surface phenomenon (b) Continuous
(c) Exothermic (d) Cause cooling
7 Vapour pressure of water at 100°C is
(a) 55 mm Hg (b) 760 mm Hg
(c) 355 mm Hg (d) 1489 mm Hg
8. Which one of the following does not show hydrogen bonding?
(a) Water b) Ethyl alcohol :
y
(c) Phenol (d) Diethyl ether
9. Liquid crystal'is discovered by ‘ ‘
(a) William Crooks : (b)-Fredrick Reinitzer
(c) J.J Thomson " .(d) Bravis
10. Which one is a conductor but is not malleable?
(a) lr_on (b) Graphite
(c) Silver (d) Platinum
11. Hydrogen bonding is involved in .
() Sf’]“b{l‘ty ' (b) Cleansing action of detergents
(c) Biological molecules (d) All
12.  Actually the vapour pressure on the surface of liquid in the flask is equal t0
(@) Ah (b) Pa —Ah
1 el (d) Pt = Pa - Ah
3. Forces of attraction, which may be present between all kinds of atom$
molecules are ' i
e ) itermolecular
" (d) Dipole-ind ipol
.14. The density of water may be g Mes gl
:;) Eg;;atlht:nt?:t tof t‘_‘fe (b) Greater than that of ice .
At orice (d) All are possible M
KIPS ENTRY TEST SERIES
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15. The quantity of héat.required to convert one mole of liquid
its boiling point is called molar heat of quid into its vapours at

(a) vapouri.zation (b) evaporation
(c) crystallization (d) sublimation -
16. Steam causes more severe burn than the boiling water because it possesses
(a) Latent heat of fusion (b) Latent heat of vapourization .
(c) Latent heat of sublimation (d) All of the above
17. Water has maximum density at
(a) 0°C (b) 2°C
(c) 4°C . (d) 100eC
18. The conversion of vapours back into their liquid state is called
(a) crystallization (b) evaporization
(c) vapourization . (d) condensation
19. Formation of vapours from the surface of a liquid is called
(a) vapourization .(b) evaporation
(c) condensation (d) cracking:

20. When water freezes at 0°C its density decreases due to
(a) Change of bond angles
(b) Cubic structure of ice
(c) Empty space present in the structure of ice
(d) Change of bond length
21. The attractive forces between the partial positive end of one molecule and
partial negative end of other molecule are called

(a) Dipole-dipole forces (b) lon dipole-dipole forces
(c) London dispersion forces (d) Debye forces _

22. The boiling point increases down the zero group element due to
(a) Ion dipole forces ' (b) London forces

(c) Hydrogen bonding (d) Dipole-dipole forces

23. Vapour pressure is not affected by
(a) Surface area (b) temperature
(c) intermolecular forces (d) atmospheric pressure .
24. Rising of a wetting liquid in a capillary tube is'due to
(a) Surface tension (b) Cohcsfvc forces
(c) Adhesive forces (d) viscosity
25. Table salt crystallizes with a
(a) Face centered cubic lattice

(c) simple cubic lattice
26. The number of formula units in 29.25g of common salt

(b) body centered cubic lattice
(d) orthorhombic lattice

a) 6.022x1023 (b) 3.01x10% '

:C)) 2xNj - (d) 4x6.022x10* —
27. During which process, empty spaces between parti.cles become minim

(a) ionization ' (b) condensation

(c) fusion- (d) evaporation i i idonne of
2s. Liquid gets the shape of the container when it is poured in .
bl s s (b) Liquid do not have definite volume

(a) Liquid do not have definite shapc O i mlecites can b e

(c) Liquid is highly compressible¢ —

K\
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29.

Chapteﬁ‘l- .
. highest volatility \

Whi llow’
ch one of the follow (b) Ethyl alcohol

‘) Dipt) - ' e
E" “ (d) Ethylene glycol
30. . ' », water is
(a) 40.7 kJ/mole (b) 40.7 i/arrllole ;
(c) 40.7 cal/mole (d) 40.7 kcal/mole
31. If we provide very high amount of heat to a liquid its boiling point wiy
(a) increase (b) remains constant .
(c) decrease (d) there will be no boiling
32. Crystallites are ' .
(a) crystalline so (b! amorphous solids
(c) liquid crvs' ~(d) all of the above
33. A solid may ' ade up of ‘
(a) Atoms . (b) lons
(c) Molecules (d) a, band ¢
34. A malleable solid is one which can be
(a) Converted into wires (b) Converted into thin sheets
(c) Melted easily (d) All of above | '
\ \ 35. Amorphous substances possess - :
(a) No definite geometry (b) No definite heat of fusion
- (c) No sharp melting points . (d) All of the above
- . 36. Crystalline solids can be identiﬁed easily from their
(a) Sharp melting point’ ’ (b) Definite geometry
(c) Transition Lemperature (d) Colour
37. Boiling points of hydrocarbons increase with the increase in number of carbon
atoms. It is mainly due to
(a) More strength of H-bonding - (b) More strength of London forces
(c) Less polarizability (d) All of the above
38. Iceis crystal : :
(a) Metallic ' - (b) Molecular
(c) Covalent (d) lonic
39. Select a pair of compounds, which are isomorphic in nature.
(a) NaCl and KNO;
(b) MgO and NaF
(c) KNO3 and MgO . (d) NaF and CaCO
A0. The viscosity of solids is P
a) Infini & ena
(a) In m-xtc (b) Negligible
ki (d) No concept of viscosity in solids
41. °
a;ebaec,aae(}fyl'mo Is representation of crystal system
(a) Monoclinic (b) Triclinic
c) Hexa
42, '(I‘l)le pheg::;lenon in whi tH Trigoust [oﬂ‘"
Ao e Which a compound exists in two or more crystal“ﬂe
a) Isomorphism ;
:C)) Anisotip (b) POlymorphlsm h
oPy (d) Allotropy : M
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Chapter-4 Liquids and Solids
——
43. Which sqlids are called true solids? :
(a) Metallic . (b) Amorphous
(c) Crystalline (d) Vitreous
44. Bucky balls is an allotropic form of
(@) Sulphur (b) Carbon
(c) Silica ' (d) Tin i
45. The number of amino acid units for each turn of helix, on average are
(a) 21 - (b) 23
(c) 25 (d) 27

- 1somorphic substances have
(a) Same physical and chemical properties
(b) Same physical and different chemical properties
(c) Different physical and same chemical properties
(d) Different physical and chemical properties

If a physical and chemical change takes place at a constant pressure, then the

¥ heat change during the process is called
(a) Heat of transition 8 (b) Heat of fusion
(c) Enthalpy change (d) All of above

48. The pressure during the molar heat of fusion is kept
(a) O atmosphere : (b) one atmosphere
(c) 2 atmosphere -(d) 10 atmosphere

49. The amount of heat absorbed when one mole of a liquid is changed into gas at
its boiling point is '
(a) Molar heat of sublimation (b) Molar heat of fusion A
(c) Molar heat of vapourization (d) Latent heat of that liquid

50. All the enthalpy changes are ;
(a) Negative (b) Positive
(c) May or may not be “a” or “b” (d) none
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Chaptef“s
OVERY OF ELECTRON

/pISC An English scientist, William Crooks performed discharge tube experiment for the

ise overy of electron.

Atomic Structure

iple |
%ses are non-conductor at ordinary pressure. They can be made conductor by
decreasing pressure.

nt
% is filled in discharge tube
. Strength of voltage depends upon the length of tube and pressure of gas filled.
. At pressure 0.01 torr, rays are produced in discharge tube on applying a potential
difference of S000-10,000 volts.
» Cathode rays are nothing but electrons. -
M&'EE_SQ CATHODE RAYS
(‘) Ch‘rge ) ¢ -
+ In 1895, J.Perrin observed the behavior of cathode rays under the influence of
magnetic field. '
+ In 1897, J.J Thomson noted the negative charge on these rays when passed
through electric field. ‘
p) Mode of movement
* These rays cast a sharp shadow of an opaque object placed in their path. They
travel perpendicular to the surface of cathode.

() Material particles ' f .
These rays consist of material particles Do You Know
because they possess momentum. A television tube
(d) e/m ratio _ works through the
Their e/m ratio is just equal to electrons. = deflection of a cathode’
()  Penetration power: ' ‘ ' rays beam by
Very low penetration power. However these electromagnetic coil. )
rays can ionize gases. ' ) T\
(f Nlming en i

Stoney named these particles as electrons.

" Do Not Mix i fas s sh Diarnenia
% Symbol Charge Points to be remembered
Alpha 3 ¢ German physicist., E.Goldstein performed
Sl ,He + Ve positive rays experiment.
Beta s » e Positive rays are also called canal rays or
o | -1€ - Ve anode rays.
i — N e Rutherford sugggsted a name proton for
€utron ; n 0 positive rays particle.
[ — ] charge | e« Chadwick discovered neutron in 1932,
PTOton ) + Ve e [Fast neutron] Travel with an energy 1.2Mev
. H e [Slow neutron] Travel with energy below lev
Cutrmo gn No
charge

53
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Atomic Sty

PROPERTIES OF POSITIVE RAYS
{etim e Positive Rays \weamsitss.
Production _
They are produced when electric
current is passed through gas at
low pressure

Charge

Have +ve charge as dcﬂe(.:ted.
towards -ve pole of electric field.

wemponviinsmbuiy Neutrons wm.».,.,_l
Production

They are produced when stream of
@ -particles are directed at berylliyp,

(iBe).

tu,e
PROPERTIES

Charge T
They are passed undeflected through
electric field and magnetic field.

Move in straight line.

e/m ratio

* Smaller than electron

* Depends upon the gas filled in
tube. _

* Highest value was obtajined
when H, gas was filled.

| = They cannot ionize gases.

Move in straight line. I

* Penetration power is very high.

* Penetration power is very low.

* They can ionize gases.

* They produce shadow of an
opaque object.

* They were named canal rays
because they travel through
perforated cathode electrodes

MEASUREMENT OF e
¢ Joseph John Thom

(i)

Cathode rays are allowed t

: 0 pass
When both fields (elec

m VALUE OF ELECTRON
son calculated the e/m value o

f electron in 1897.

tric and magnetic fields) are off.

(ii) When only magnetic field is applied.
(iii) When only electric field is applied.
(iv] When both. fields ar

that canceling the effect
are passed undeflected.
Strengths of the

The e/m value of electron is
-1.7588x101 C/kg.
One Kg of electrons hayve

1.7588x101" Coulombs of charge,

MILLIKAN’S OIL DROP METHOD
An American phvysioi

o ' Method [ &

(v)

e¢/m= | .7588_;(_1 0" Clkp
4950
Mass of clectron .= ~.ﬁ922 x10"¢

1.7588x 107/ ko
Mass of'electron = 9.1005x T kg '
RUTHERFORD'’

S ATOMIC MODEFL,

¢ Rutherford discovered nucleus in 1911

e applied simult
of each other and electrons

two fields are compared.

&m“"'Mnss of Electron . '«.i‘ TN - et
we Y2 Vi \J"'_"'mﬁr.;‘-_&f MR, b

(@_

aneously so

m/e va]ﬁe of
electron is
5.686x10™"? kg/C

Method I1

Massof'e = 5.686x10" kg/C x 1.6022x10™C
M

asy of electron = 9. 1095x10™" kg
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E Chapter—s : Atomic Structare

e —

Ex eriment .
’%’mgrdment of alpha particles on 0.00004 cm thick gold foil.

Observations .
Rutherford observed the various angle of deflections of alpha particles.

» Most of the alpha particles were passed un-deflected.

» Some alpha particles were deflected at various angles

Conclusion

« Most of the part of atom is empty.

o Central part is tiny and positively charged. It is called nucleus.

 Almost the whole mass of an atom is concentrated in the nucleus (i.e. atom has
non-uniform density). :

Objections ,
If electron is revolving continuously then it will radiate energy continuously then

+ Atomic assembly must collapse that doesn’t happen.
« Atomic spectrum must be continuous rather than the line spectrum.

My R ARK TP Nt 8

.
If we were to use a.golf ball .to
79 represent the nucleus, the atom. .

aavould be about three . miles in

PLANCK’S QUANTUM THEORY ‘ .
In 1900 Plank put forward his theory-to explain the emission and absorption of radiations.
This theory gives the relationship of energy, frequency, wayelength- and wave number of

photon of light.
* Energy is emitted or absorbed only in terms of wave packets in a discontinuous

manner. These wave packets are called quanta or photon.

* Energy of photon or quanta E«v. .

. 'E="hv = he/A = hev -
Where, h = planks constant = 6.625x10-3¢Js.

v = frequency Important Terminologies

o s

¢ = velocity of light = 3x108 m/s . Frequency:(v) 9
: o Number of waves passing through a

A= wavelength in A, nm, pm point in one second. 2

v = wave number . Wavelength:(A)

The distance between two adjacent
crests or troughs. k
o Wave number:(V ) E

The number of waves per unit length

gg’HR’s ATOMIC MODEL
Mﬁ " '
f the circular orbits outside the nucleus.

(i) Electron revolves in one EEREE ol :
(i) Electron can revolve only in those orbits in which its angular momentum is

integral multiple of unit h/2m.
- mvr =nh/2n
Such orbits are called allowed orb
(iii) As long as an cleectron remains revo

~ m'\remains constant,
. ENTRY TEST SERIES L

.
its or stationary state or Bohr’s orbits.
lving in its allowed orbit, the energy of electron
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’ Chapter-s

higher to lower orbit, it radiates energy in th
e

from
e below.

as given
[:A4 Thy

(iv)When an electron jum
form of photon of ener
AE = E2-Ei

Objections "
Bohr’s Atomic model cannot explain
y electron system.

The spectrum of pol :
atomiC spectrum.

The fine lines in the
The thrcc-dimensional movement of electrons.
Zeeman Effect and Stark Effect.

ON OF BOHR’S ATOMIC MODEL

SOMMERFELD’S MODIFICATI ' ' A
ted the moving electrons might describe in addition i

In 1915, Sommerfeld sugges ' .
circular orbits elliptic orbits as well wherein the nucleus lies at one of the focij of,
4

ellipse.

DERIVATION OF RADIUS OF nt* ORBIT
(i) The electrostatic force of attrac ion between the electron and nucleus is

ze’

47e,r’

(i)  Centrifugal force balance coulomb’s force.
ﬂv_z_ _ Ze |

r Ame,r’

_z
4ne mv’
on further proceeding, we get;

gn’h’
2

r =
r =a, n’(constant)

£ hl .
o2 =0.5294°
wme

By putting the value of n as 1,2,3,4......... ..., we get |

=

n=1 r1=0.529A ne=4 . £4=8.4A°

= [+]

ny=2 r2=2.114 ns=5 ° rs= 13.22A
ny=3 r3=4.75A

Conclusion

(1) The orbits are not equally spaced

l’z-l’x < l’s-l‘z < T4-T3 <'.C‘.t.'.. e
rbits e

i) The it is i ‘ |
(1) e second orbit is four times away from the nucleus than fif Bk
way-

. arbit is nine ti : 5.0
e times away and similarly fourth orbit is sixteen times 2

KIPS ENTRY TEST SERIES
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Atomic Structure

i
Mm‘ REVOLVING ELECTRON
E = E kinctic E potential ‘

Ze* Zer 1 Zo?
- = JKE = —mv? = =5
8xe,r  4nmer 87z, r

Energy of nth orbit

B me' [ 1
"gen Lt

En= -2.178x IO"“[;‘Z-].I per clectron
En= -Mk]mol"
n’
E, = -1313.315kJmol"
E, = -328.32kJmol’
E; = -145.92kJmol”!
Es = -82.08kJmol”
E. = 0 kdmol!
Conclusion

The difference in the values of energy go on decreasing from lower to higher orbits.

ErEEEEe-Esd.icacovisnsss
SPECTRUM

A visual display or dispersion of the components of white light, when it is
passed through a prism is called a spectrum.

Difference between continuous spectrum and line spectrum

In this spectrum line or waves. are diffused
into one another.

=iz, Continuous spectrum o s S0

somam o~ Line spectrum o i e fied
In this spectrum lines are separated from
each other by some dark spaces.

There is no sharp boundary between the colours.

There is gap between the lines.

It can be formed by dispersing some
typical lights like sun light incandescent
bulbs light ctc.

It is produced by heating the element or its
compound on flame or some other source

of heat.

It is an effect of polychromatic light

It is an effect of monochromatic light.

Examples: rainbow, sunlight, electric bulb
lig

It is formed when the substance is in
excited state.

i Atomic Emission spectra: i sl

Heating of sodium or potassium or their
salts on flame.
iadna»-Atomic’Absorption spectra. s i
It is formed when the substance is in its
ground state.

It is produced when the substance reaches
the gaseous or vapour state after

It is produced by gases and transparent
liquids and solids.

| absorbing energy '
It consists of bright lines present in a dark

[L consists of black lines present in a
bright background.

background. .
Emission spectrum of sodium gives two
ellow lines of 589.0nm 589.6nm.

Origin: When an cxcited electron jumps
from higher to a lower energy level, it emits
energy that form colored lines in emission

Absorption spectrum of sodium gives two
dark lines at 589.0nm and 589.6nm.

Origin: when an electron absorbs cnergy
and moves to higher cnergy level, dark
lines in absorption spectrum indicate the-
absorbed radiations. B

Spectra.

KIPS ENTRY TEST SERIES
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-m = —— 0k
EMISSION SPECTRUM OF ne e I i
HYDROGEN ool I .

m=1; n=5 l Phmd kJ
M2, 3.4, vuvvisisionss (Lyman - 8%
series)(U.V region) S Brackett ;

=45 ) 148Ky
m=4<; ned r
N2=3,4,5; uisiseesnn (Balmer
series)(Visible region) g s 328 kJ
m=3; :
n:=4.5,6, .............. (Paschen ‘
series)(I.R region) R 1312k

=4;
:;=5.6,7, .............. (Brackett
series)(I.R region)
m=35;
N2=6,7,.cccctecrnsareses (Pfund
series)(I.R region) '

11 * mm 7 _!___l_ -1
AE=2.18x10" [-—2--"—2-]1 v i v =1.0967x10 [n’ n;] m".
LS I
X-RAYS AND ATOMIC NUMBER
Definition

The rays which are produced when rapidly moving electrons collide with heay

metal anode in the discharge tube is called x-rays.

Cathode rays - Anticathode

Y

Cathode (-) X-rays . Anode (+)

¢ - Wavelength of X-rays depends upon nature of metal.
e Mosley’s research work covers the range of wavelength 0.04-8A°.
» Spectral line of shorter wavelength is K-series and of longer wavelength is called ¥
series.
e X-rays become very short wavelength in case of heavy metals.
Mosley’s equation:
: Ww=a(z-b) °
DUAL NATURE OF MATTER

. " 2 Uons"
According to de-Broglie “All matter particles (electrons, protons ney and

atoms and molecules) possess the characteristics of both the material particle
a wave”. ~

de-BROGLIE'S RELATIONSHIP

L

. ny '
HEISENBERG’S UNCERTAINTY PRINCIPLE of

|

T ; - - } L

“It is impossible to determine simultaneously both the position and momen |

an cleetron with accuracy” r

www.educatedzone.com . ~ I
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N Chapter—s ' Atomic Structure

MATHEMATICALLY

Ax.AP > i
4r
REASON ‘
« The wavelength of visible light is million times larger as compared to diameter of
_electron. So the position becomes uncertain.
» The x-rays of short wavelength have high energy. So the collision of X-rays with
electron will bring about the great uncertainty in momentum.
QUANTUM NUMBERS
The sets of numerical values, which give the acceptable solution to Schrodinger
wave equation, are called quantum numbers.
The quantum numbers are;

Schrodinger wave

1- Principal quantum number (n) equation brings

2-  Azimuthal quantum number (() revolution by giving
3- Magnetic quantum number (m) quantum numbers
4- Spin quantum number (s) ,
ORBITAL

The area around the nucleus, where the probability of finding an electron is
maximum is called an orbital.

% Sub shell #2588 Orbitals S agamaesdey shape %sriadez
s | s-atomic orbital spherical
B 3 p-atomic orbitals , |- durhbbel
Pxs Pys P ;
d 5 d-atomic or7bi2talsz satisage
[ T A W, Bl
f 7 f-atomic orbitals complex /

ﬁ Arrangement of sub-shells : .
The sub-shells are arranged in the increasing order of (n+]) value and if any two
sub-shells have same (n+]) value, then that sub-shell is placed first whose n

value is smaller.

—————
/ﬁ KIPS ENTRY TEST SERIES . 59
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1 K 0 s 0 +1/2, -1/2 2
0 +l/2, -1/2 2
» L (1) : +1,0, -1 +1/2,-1/2 ;}8
0 s o +1/2,-1/2 23
3 M 1 P +1,0, -1 +1/2,-1/2 6 }I8
2 d +2,+1, 0, -1, -2 +1/2, -1/2 10
0 s 0 +1/2, -1/2 TS e
1 P +1,0, -1 +1/2,-1/2 6 }32
|4 N 2 d +2, +1, 0, -1, -2 +1/2, -1/2 10 J
| 3 f +3, 42, +1, 0, -1, -2, -3 | +1/2, -1/2 14
T

Electronic Distrii:ution

The following rules are adopted in order to distribute the electrons in the orbitals o
/..-\ sub-shells of shells in an atom.
\

Auf-Bau principle

\ y The electrons should be filled in energy sub shells in order of increasing energy
" values. The electrons are first placed in 1s, 2s, 2p and so on.

Pauli’s exclusion principle N
Two electrons in the same orbital must have opposite spins.

It is impossible for two
electrons residing in the
same orbital of a poly
electron atom to have the
same values of four quantum
numbers

Hund’s rule ' P |

If degenerate orbitals are available and more than one electrons are to be p‘i;er

in them, ‘they sho_uld be placed in separate orbitals with the same spin ™

than putting them in the same orbital with opposite spins.

Note :
Half filled and completely filled sub-shells, are more stable e.g. Cr and Cu.

Is, 2s, 2p, 3s, 3p, 4s, 3d, 4p, Ss, 4d, Sp, 6s, 4f, 5d, 6p, 7s and so on. 1'

!__—ﬂ
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Time foﬁ.rslen

1. Al of the following were theorized by Bohr in his description of the atom
except
(a) Angular momentum of electrons in multiples of h/2 7
(b) Electrons revolve in discrete circular orbits.
(c) Energy of each electron is directly proportional to n2.
(d) Electrons radiate energy continuously in a given orbit.
2. The lett‘ers s,p,d and f are used to represent which quantum numbers.
(a) Principal (b) Azimuthal
(c) Magnetic (d) Spin
3.  The magnetic quantum number (QN) has its values determined directly by the
value of ‘ .
(a) Principal (QN) (b) Azimuthal (QN)
(c) Spin (QN) (d) Both a.and b
4. The atomic number of an element having maximum number of unpaired
electrons in p-subshell, is
(@) 7 (b) 10
(@12 . : (d) 16
5. The maximum number of electron in a sub shell with (=3is
(a) 6 (b) 10
(c) 14 : (d) 18
6. Radius of the third shell of H-atom is
(a) 5.761 Av (b) 4.761 Ae
(c) 6.671 Ae o g (d) 3.716 Ae , ,
7. When an atom absorbs energy the lines in the spectrum will appear which are
(a) Brighter , " (b) Darker
(c) Colourless (d) Hard to locate
8. Colour of fluorescence produced by cathode rays depends upon
(a) Temperature (b) Pressure
(c) Volume , ~ (d) Composition of glass
9. Which one is not true about cathode rays?
(a) 9.11x10-3! Kg ‘ | (b) Cast shsi\do.w
(c) Heat up the platinum foil (d) Cannot ionize
10.  Positive rays are produced
(a) By burning of gas
(b) By cooling of the gas _
(c) By the bombardment of cathode rays on gas molecules
(d) From anode like cathode rays, produced from cathode
1. A fast moving neutron can eject from nitrogen
(a) y-rays (b) a -rays
¢) A -ravs ' (d) electrons
12, (R:xt/:te;);rd’s planet like structure was defective and unsatisfactory because
(a) Moving e accelerate towards the nucleus
(b) Continuous spectrum .
(c) Behavior of electron remain unexplained
(d) An
Rli’s\m“r TEST SERIES 61
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13.  The relationship between energy of a photon of light and itsm

by Ry

(a) de-Broglic dual nature of matter (b) Bohr’s model .
(c) Planck’s Quantum theory (d) Rutherford’s atomic mode|

14. Splitting of spectral lines when atom is subjecited to magnetic field jq .
(a) Zeeman’s effect (b) Stark’s effect &ued
(c) Photo electric effect (d) Compton effect

15. The velocity of the photon
(a) Is independent of wavelength

(b) Depends upon source

(c) Depends upon its frequency (d) Equals to the square of amplityq,
16. Which one of the following explain the shape of orbitals?
' (a) Principal of quantum number (b) Azimuthal quantum number
(c) Magnetic quantum number (d) Spin quantum number
17. Atom cannot be divided into simple units, theorized by
(a) Rutherford + (b) Dalton '
(c) Bohr (d) Schrodinger
18. Pressure in gas dlscharge tube was kept -
(a) 10 torr ‘ - (b) 1 torr
(c) 0.1 torr : w3 (d)-0:01 ‘torr
19. The number of fundamental particles in an atom of the lightest isotope
carbon are :
(a) 6 (b) 12 -
(018 (@20
20. Angle of deflection was studied by .
(a) Hittorf . ‘ ‘(b) Stoney
(c) William Crookes © " (d) J.Perrin
21. Increase in atomic number is observed during
(a) Alpha emission . - (b) Beta emission
(c) Both aand b - (d) Radioactivity
22. Positive rays give flash on ' " '
(a) AgNO; plate ~ (b) AgCl plate
(¢) ZnO . (d) ZnS
23. Free neutron changes into pProton with the emission of
_(a) Neutrino (b) Electron
(c) Both a and b (d) Meson
24. The value of e/m ratio of electron is
(a) 6.02 x 1022 C/kg (b) 1.7588 x 1020 C/kg
(c) 9.1095%10! C/kg (d) 1.7588 x 101! C/kg
25. Charge of electron was measured by :
(a) J.J Thomson (b) Millikan
(c) Rutherford (d) Perrin
26. Rutherford bombarded ________ particles in discovery of nucleus
(a) Gamma-rays (b) Alpha rays
(c) Beta-rays _ (d) X-rays
27. Plank’s theory says energy is emitted ' _
(a) In continuous manner (b) Discontinuous manner _
(c) Simultaneously ' , (d) In the form of heat %

o ,
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28. Angular momentum of an electron
(a) n?h/2n (b) nh2/2x
(c) nh/4n (d) nh/2n
29, 2nd orl?it is ___ away from nucleus of H-atom as compared to 1+ orbit is
(a) 2-t}mes (b) 3-times
(c) 4-times (d) 6-times
30. The maximum number of orbitals present in a sub-shell that is represented by
Azimuthal quantum number = 3, will be '
(a) 1 (b) 3
() S (d) 7
31. The correct electronic configuration of Cu is
(a) [Ar]4s! (b) [Ar]4s?
(c) [Ar]3d!04s! (d) [Ar]3d94s2
32. Pfund series are produced in the spectrum of hydrogen atom
(a) When electrons j Jump down to 2nd-orbit
(b) When electrons jump down to 3rd-orbit
(c) When electrons jump down to 4th-orbit
(d) When electrons jump down to Sth-orbit
33. Atomic orbitals having same energy are called
(a) Degenerate orbitals , (b) Bonding molecular orbitals
(c) Anti bonding molecular orbitals (d) Half filled orbitals
34. Sommerfeld’s modification in Bohr’s model is ;
(a) Orbit is cylindrical " (b) Orbit is elliptical »
(c) Orbit is longitudinal (d) Orbit is asymmetrical
35. When electrons collide with heavy metals, then ______ are produced.
(a) Beta-rays - (b) Alpha-rays ‘
(c) X-rays (d) Gamma-rays
36. Planck’s equation is : '
(a) E = mc? . (b) mvr =/ nh/2n
(c) E=hv (d) A =h/mv
37. Atom with higher atomic number produces X-rays of
(a) Shorter wavelength (b) Larger wavelelngth
(c) X-ray not produced fed b (d) All are possible
: tron was verified by
%8s UWavilength of elec (b) Davisson and Germer
) neley ‘ (d) Roentgen
(c) Einstein )
39. Space around nucleus where finding probability of electrons is maximum is
‘ called .
(8] Crital :2; cI’B)ll;::c':lttron cloud
(c) subshell fect e
40. Quantum number which tells the energy of electron, is;
(b) 1
a)n
:c; - (d) s
41. Electronic configuration of K is (b) [Ar]4s’
(a) [Ar]4s2? I
(d) [He]2s
() [Kr]Ss!
m— 63
KIPS ENTRY TEST SERIES

www.educatedzone.com




ghapteﬁs Atomic g,

42.

43.

45.

47.

48.

. ) 49,

\ruetu
can expel protons from paraffins.

(a) Electron (b) Positron

(c) Neutron (d) None of above
Millikan used in his atomizer.

(a) Milk (b) Honey

(c) Oil (d) Water

Centrifugal forces are balanced in atom by -

(a) Attractive forces (b) Repulsive force

(c) Electrons (d) Neutrons

Spectrum is produced due to

(a) Different wavelength (b) Different colours

(c) Different intensities (d) all have little contribution
When 6d orbital is complete, the entering electron goes into
(a) 7f ‘ (b) 7s

() 7p (d) 7d

When electron jump into orbit 1, then series obtained is

(a) Lyman (b) Paschen

(c) Pfund (d) Brackett '
Neutrons moving with an energy 7 1.2 MeV, are called

(a) Fast neutrons (b) Slow neutrons

(c) Moderate neutrons (d) All are possible

Splitting of spectral lines when atoms are subjected to strong electric field i
called

(a) Zeeman effect - (b) Stark effect

(c) Photoelectric effect (d) Compton effect
Three quantum number have been derived from equation of
(a) de-Broglie (b) Planck’s

(c) Schrodinger (d) Heisenberg
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Chemical Bondi

CHEMICAL BOND
The force whi

ch holds

compounds is called chemical bond.

CAUSES OF CHEMICAL .
Atoms of elements combine with each

necessary for their satisfaction;

(a)

(b)

MOLECULES WITH INCOM .
BeCl, and BF; have structure with less th

Every atom tries to attain e
to follow octet rule). The tende
clectrons in the valence shell is ¢
Each atom tries to attain lowest encrgy
PLETE OCTETS

¥ ,CI__Be__gl:

COMBINATION

VDN

Jectronic configuration near to a noble g4

ey

two or morc atoms or ions to form a large variety of

other to stabilize themselves. Twg factors

e

2 (Wam

dency of atoms to attain a maximum of eighy ™

alled octet rule.

:r:

/B\

state because it is a stable sta,

an an octet of electrons.

CENTRAL ATOM WITH MORE THAN AN OCTET (extended octet rule] .
In the case of PCls, the phosphorous has 10 electrons surrounqmg it while in g,
12 electrons surround the sulphur atom. The elements having d-sub-she] 4

follow this rule.

Cl

Atomic radius is
measured by;
» X-ray diffraction
» Spectroscopy

-
5

T Y
ﬂ".‘lf.i;

b

s

EY;

A1ypRed

At.r. it

ATOMIC, IONIC and COVALENT RADII

It is the average
distance between the
nuclei of an atom and

=+ Particulars i« <»a% Atomic radii »;-=_x§;*.;i<;§i-_,~;'-.. Ionic radii =wscie: -

It is the average
distance between the

Covalent radii s

It is the half of the
single bond length
between two similar

Definition _ nuclei of an ion and
its outermost its outermost ‘atoms covalently
electronic shell electronic shell bonded in a molecule
. . P
Trend along the | From left to right, it From left to right, it From left to right, it
period decreases dccreas_es decreases

Trend down the
group

Increases from top to
bottom

Increases from top to
bottom

Increases from top t©
bottom

Effect of the
shielding effect

Greater shielding effect
results in larger radii

Greater shielding effect
results in larger radii

Greater shielding eﬂ?ct

results in larger &

Note: Cationic radius is smaller than parent atom while the anionic radius is larg®t

the parent atom.

thé
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Chemical Bonding

—

JONIZATION POTENTIAL, ELECTRON AFFINITY and ELECTRONEGATIVITY

. Particular suvisweerimeye, [ P/ E %
Energy required to
remove an electron
from the outer most
shell of gaseous atom

Definition

Energy released when '
an electron is added

to the outer most shell
of gaseous atom

heapiine it |5, A anniiniel ) s dnit g BN i

Tendency of an atom
to attract a shared
pair of electron

1st I.P is lesser, 2nd s
higher and 3 is
much higher

First, second and
third energies

1st E.A is high, 2nd is
higher, 3" is much
higher

Not applicable

Trend down the Top to bottom

Top to bottom

Top to bottom

Exceptional Cases of Ionization energy:

Jonization energy is the index of
Metallic Character

» Low LE — metals

» Intermediate I.E — metalloids .
» High LLE — nonmetals

\

decreases; sometimes
group decreasca energy is absorbed decreases
:::;c:lalong the Left to right increases | Left to right increases | Left to right increases
I.P decreases as E.A decreases as - E.N decreases as
Effect of atomic size atomic size decreases | atomic size increases | atomic size increases
Effect of nuclear High nuclear charge, High nuclear charge, High nuclear charge,
| charge high value of I.P high value of E.A high value of E.N
Effect of th Greater shielding Greater shielding - Greater shielding
shie:di: ; t effect results in lesser | effect results in lesser | effect results in lesser
. g eliec [.P value E.A value E.N value
|
| .

table electronic configuration
N has half filled p-sub-shell

I.E because of poor shielding effect

bnormal trend. This can be

67

> Among Li, Be, B, Be has maximum LE
> Among N, O, F, Ne, Ne has maximum I.Ett:ewuse Ne has s
» Among B,C,N,O, N has maximum L.E because If fil
> Among Ga, In, TL, Tl has highest LE because of poor shielding effect
> Among Ca, Sr, Ba, Sr has maximum LE
» Among F, Cl, Cl has more electron affinity
> The element of group IIA, VA, and VI shows a
understood from the distribution of the electrons.
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Bo
\ndlnz
IONIC BOND COVALENT BOND and CO-ORDINATE COVALENT BOND

ﬂ Part

; By d i
- By complete By mutual sharing of paj}; b;noar:::onfd electn,rl
Definition transfer of electrons Ol the by, deg
electrons g atoms :
—— * Single bond when one * The atom that dong
electron is shared by an electrop Pair g teg
each atom- called donor
* Double bond when 2- * The atom that ace, :
- electrons are shared by an electron p,:, . P8
Special Pair js
each atom called acceptor
* Triple bond when 3-
electrons are shared by
each atom
More \
= One group, electron |
Types of atoms clectror:;(t:ve o Usually the atoms of non- deficient; other group
involved ’ metals. electron rich or have Jop,
: electronegative pair of electr
atoms MR
Difference more . —
E.N difference than 1.7 Difference less than 1.7 ) -
. Atoms having more E.N Donor will bear Bove
Tonle nat c Yot o will attain §- charge, charge while accepter will
i mpetely lonio while other wil] get &* have
— charge &-ve charge
Iti - i T o h
J Alignment direizn%ciln al. It is directional. It is directional..
L /,/ . It is represented as o e
=/ Representation posx'uve and Examples Example
negative charge H3C-CHjs;, H3N: — BF;
e.g. (Na*Cl) H2C= CH, HC = CH J
Properties Of ionic Compounds and Covalent Compounds
N1°- Prol’e_f?!" e _Ionie Compounds Covalent Compounds |
Conductivity Conduction of electricity
d Non-conductor in solid state, Non conductor but
# Conductor in fused or electrolytic solutions are
aqueous' state, conductor ‘
2 | Thermodynamic High melime—o——— - e
properties High melting point Low melting point and
3 | Align The bpr}d 18 non-directiongj and The bond is directional
' — L non-rj id. dri id R
4 | Crystalline Show Polymorphism and anc rigi :
rties i : Show isomerism
prope 1Somorphism, I
S | Reaction rate te of reaction is very hi s loW
6 | Solubility Soluble | ] 1 Rate of reaction is 10W_—
1 polar solventg. Like dissolve lil‘L/
KIPS ENTRY TEST SERIES R —— %
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= OF COVALENT BONDS
TYPES OF €

.M‘n
covalent bond between two similar atoms or
those having negligible electronegativity

difference.

» Non Polar Bond e cunmmussumsmaimmomass Polar Bond., s ~eommmie

A covalent bond between two dissimilar atoms

having appreciable electronegativity difference
but less than 1.7. :

"The shared pair of electrons is equally attracted
the two bonded nuclei

Dy ===

The shared pair of electron is un- equally
attracted by the two bonded nuclei.

Electron cloud is symmetrical around the two
nuclei.

Electron cloud is unsymmetrical around the
two nuclei.

"No partial charges appear on the molecule
because of symmetrical electrons cloud.

Partial positive and partial negaﬁve charges appear
because of unsymmetrical electrons cloud.

"No polarity is developed on the molecule.

There is polarity in the molecule.

Compounds having non-polar bonds have weak
intermolecular attraction.

Compounds having polar bonds have strong
intermolecular attraction usually

Compounds having non-polar bond have low
boiling point and melting point with less

Compounds having polar bonds have high
melting point and boiling point with high

solubility in water. . solubility in water.
It is a weak bond It is a strong bond.
Example: H—H Example: H* — CI*

VALENCE SHELL ELECTRON PAIR REPULSION THEORY

(VSEPR THEORY)
“The valence electron pairs (lone pairs and the bond pairs) are arranged around the
central atom to remain at a maximum distance apart to keep repulsion at a minimum.”

(=)

NOTE
Lone Pair is not
involved in
determining the
shape of the
molecules.

e e
Introduction -
» Sidgwick and Powell
» Nylholm and Gillespie
Postulates

Both lone pair and bond pair determin

The acronym
“VSEPR” is
pronounced

“vesper”

e the geometry of the molecules

>

> Lone pair occupies more space than a bond pair .

» The rr‘:amitude of repulsion (van der Waal’s repulsion) is in the follovymg order
Lone pair - Lone pair > Lone pair - Bond pair > Bond pair - Bond pair

» Double bond and triple bond behaves like a single bond in determining the

geometry of the molecule.
Limitations

b —<{ 4

» VSEPR Theory predicts and explains the shapes of molecules but does not give

reasons for the formation of bonds.

> Itis not applicable for single bond pair system means di-atomic molecutes.

» Complexes do not follow this theory.

‘/CFT and LFT are applied to
describe the geometry of
complexes

AR rERy T O T e N N
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Molecular Sh
Electron Pairs Arrangement ape Exan
TYP® |Total | Bonding | Lone of pairs poistoy . — C"‘°l
: i B-A-B eCl
AB; 2 2 0 Linear Linear H Cli
120"
Trigonal 97\\_" BHy,BF,
3 0 . planar 5 AICY,
Trigonal
ABa 3 planar .
Bent (or <~
B SnC]
. ! angular loss then 120" 250,
SR CHa,Sic),
Tetrahedr ']":9-5 CCls, pp-
A K
4 0 ; al 5’ Lp i 2
B HY, soz- .
‘ . x-
AB4 4 Tetrahedral Trigonal 0’ ’A_)n NH3,NF,
s l pyramidal | B o0 | PH,
9 Bent (or g 43)8 : Ha0 HaS
% . angular) less then 109.5" 12
—

VALANCE BOND THEORY (VBT) . [
e It is an approximate theory to explain the bond pair or covalent bond formation by

> quantum mechanics.

Basic Theory ; _ :
According to VBT, a bond between two atoms is formed only when;

1. The two partially filled atomic orbitals should overlap each other.
~ 2. Electrons with opposite spin pair up to stabilize themselves during bond
formation (overlaping).
Strength : .
The strength of bond depends on the extent of overlapping. Greater overlappi
results in stronger bond.

COMPARISON BETWEEN SIGMA BOND AND PI BOND

——

» ate
<wen

Sigma bond - ... . i b2z

Pi bond '+~ .

A bond formed by linear overlapping of two A bond formed by the sidewise overlapping of
half filled ‘atomic orbitals of adjacent atoms is | two half filled parallel atomic orbitals of
called a sigma bo.nd. adjacent atoms is called a pi bond.

Electron_ density is concentrated around the Electron density lies above and below the
bond axis. bond axis. —
It has only one lobe of electron density It has two lobes of electron density on
between the nuclei. : opposite sides of bond axis.

Only one sigma bond can exist between two One or more pi bonds can exist between t
atoms. — atoms, _______/
It offers free rotation about the bond axis It offers no free rotation about the bond 2¥
[t has no nodal plane. ; It has a nodal plane along the bond axis:

The sigma bonds present in the molecule - Pi bond has no effect on the shape of the
determine its shape. ' | molecule.

4l
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Chaptel"-‘s Chemical Bonding

—_—
l=.()RMATION OF SOME IMPORTANT COMPOUNDS
/”/\
-~ Hz molecule

. particulars xs¥ex

e i H20 mOleCUle R 3 NHJ mo]ecule .

Atomic orbital 1s will tak Is of H and 2py, 2p; of | 2Px 2Py, 2p: of N
participating Vi O will talkepy pzarlé’z andt 1: of H will
. Sj ake part
Nature of bond Sigma bond Sigma bond Sigma bond
Angle of bond No =
: 104.5 107.5°
Number of lone pair No Two lone pairs at O One lone pair at
of electrons :
| ofe atom nitrogen atom
HYBRIDIZATION

A process in which atomi.c orbitals of different energies and shapes are mixed together
to form a new set of equivalent orbitals of the same energy and same shape is called
hybridization

» Hybridization is a process of mixing of orbitals in a single atom (or ion).

« Only orbitals of comparable (relatively close) energies can be mixed to form hybrid
orbitals.

o The number of hybrid orbitals is always equal to the number of orbitals which are
mixed.

e Once an orbital has been used to form hybrid orbitals, it is no longer available for
the electrons. -

Hybrid atomic orbitals
The atomic orbitals of same energy, which have been formed due to mixing of
different orbitals of different energies, are called the hybrid atomic orbitals.
Types Of Hybridization
In Hydrocarbons

| as Particular ~v= -t e sp3 BTGNS, e sp2 S s S S | ——
| Mixing of one-s and Mixing of one-s Mixing of one-s
Definition three p-atomic and two p-atomic and one p-atomic
orbitals orbitals orbitals
Geometry Tetrahedral Trigonal planar Linear
3 o-bonds, 2 g-bonds and
Nature of bonds 4 o-bonds 1n-bond 2 n-bonds

STRUCTURE OF HYDROCARBONS ON BASIS OF HYBRIDIZATION

g ‘ 1 : Sigma k¢ o -
R Hybridization*_ Bond angle “ bognds u Pi bonds 3

Structure 4. . Number of

" ma—— ' - bonds *."-
H H
H—(lj_.lc_.H ” ap® . 109.5° 7 0
|| :
H H
H H
/ \
H H
d = Cn C-H 5 sp 1800 3 2
S i 71
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- - — ||
O 2p, O 2p, O 2, a‘,l,' o 2p,
T 7 ap 72, 7 2p, 7 ap, T ap, 7o, 7 2, 7 2p, 3 2p
= — b 1 1 1) A
O1p, T2, . O2p, Tap. T2p Zar. T2p
—— 44 W 1 W W
Typ. T2p, Zap, %2, 2. ap, 02y, 20,
1 W il !
o 2s O 2 o 2s .0’.2: 0.2:
W v il W il
0-2: 02: 02: 021 02:
Be; ' B, N, 0O, Ne;
Bond Order Bond Order Bond Order
Bond order 4-2 . 8—2 8—4 Bond Order
2-2=0 =] ———3 C—=2 8-8=0 .
2 2 2 . ~
Bonds =0 -‘Bonds = I Bonds =3 Bonds =2 Bonds =0

BOND ENERGY

The average amount of energy required to break all bonds of a partlcular type in one mole
of the substance is called bond energy.

Unit of bond energy is kJ/mole.

Factors Eﬂ'ecti_ng Bond Energy
The bond energy is the measure of the strength of bond. The strength of a bond depends

upon the following factors.

1-

Electronegativity difference of bonded atoms

2- Sizes of the atoms
3- Bond length
BOND LENGTH

The distance between the nucle1 of two atoms forming a covalent bond is called

bond length.

Techniques used to determine
or spectral studies.’

Greater the E.N difference between bonded atoms,
Ionic character shortens bond len #
Greater the atomic radii of the borfcti:d atoms larger will be the bond length.
Involvement of n-bond reduces bond length.
Greater s-character in the hybrid orbital resu
Along the period, bond length decreases.
Down the group, bond length increases.

bond length are electron diffraction, X-ray diffraction

shorter will be bond length.

Its in shorting of bond length.

. .
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BFa (sp? hybridized) o

BCls (sp? hybridized) B-Cl ]

SiH4 (sp® hybridized) | Si-H 148 1

SiF4 (sp® hybridized) | Si-F 155

CaHe (sp? hybridized) c-C 154 9

CaHa4 (sp? hybridized) c=C 133

CzHa (sp hybridized) c=C 120
(CHa)aC=0 (sp? hybridized) Cc=0 122

Applications of bond energy
e Relative strength of bonds
% of ionic character in bond
o Estimation of AH

DIPOLE MOMENT |
The product of the electric charge and the distance between the positive and

negative centers is called dipole moment. Dipole moment is a vector quantity,
Mathematically, it can be written as;
R-qQXTr
Units
(i) Coulomb metre (Cm)
(i) Debye (D) -
1D=3.336x103°Cm_
Applications |
¢ % of ionic character
e Geometry of molecules

RELATION BETWEEN MOLECULAR GEOMETRY AND DIPOLE MOMENT

AX Linear Can be non zero
AX Linear Zero

Bent Can be non zero

Trigonal planar . ‘Zero
AXs3 Trigonal pyramidal Can be non zero
T-shaped Can be non zero

Tetrahedral - Zero

AX4 Square planar Zero
Seesaw Can be non zero

AX Trigonal bipyramidal Zero
Square pyramidal Can be non zero

AXs Octahedral Zero

/
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Time Yourself
' The relative attraction of the nucleus for the electrons in a ch »
* called chemical bond is
(a) Ionization energy (b) Electron affinity

(c) Electro negativity
2. The ionization energy
(a) Generally increases from left to right in a period
(b) Does not change in a period
(c) Increase from top to bottom in a group
(d) Does not change in a group

(d) None of the above

3.  Which of the following will have highest value of electron affinity
(@) F (b) Cl
(c) Br (@)1
4. Which type of bond is formed by overlap of P orbitals
(a) Pi(7) (b) Sigma( o)
(c) Both (d) Neither
S. = The octet rule does not always hold for which of the following elements?
(@) C (b) O
(©F ' (d) P
6. Which of the solid does not contain covalent bond
(a) Copper : (b} Ice
(c) Diamond ' (d) Graphite ‘
7. Which of the following is the best explanation that CO: is non polar molecule
(a) Linear geometry ’ * (b) Dipole moment is zero
(c) sp hybridization (d) None of these
8. Shielding effect across the period :
(a) Increases , (b) Decreases
(c) Constant (d) 1st Increase and then decreases
9.  Which one is not the absolute term of the element?
(a) Ionization energy (b) Electron affinity
(c) Electro negativity (d) Atomic size
10. Which one has maximum number of unpaired electrons?
(a) X (b) 7Y
(c) oZ (d) 1aW
11. The molecule having 7 -bond
(a) H20 '(b) C2He
(c) Oz (d) NHa

12. When 2 lone pair and 2 bond pair are around the central atom, reduction in
the bond angle is up to.

—— T T

(a) 109.5° (b) 104.5°
(c) 107.5° (d) 102
\-
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13. InO,, each oxygen atom is hybridized \
(@) sp? {b) 5
(c) sp (d) All .
14. . Molecular orbitals are filled according to
(a) Auf bau principle (b) Hund’s rule
(c) Pauli’s Exclusion principle (d) All these
15. Measurement of the degree of polarity is
(a) Electron affinity (b) Ionic character
(c) Ionization energy (d) Dipole moment
16. Which one shows high %age of the ionic character?
(a) HO (b) HF
(c) HC1 _ (d) HBr
17. Which of the following has largest ionic size?
(a) F (b) Na*
() Mg (d) AL
18. Which of the following have their outer most shell complete in atomic form»
(a) Noble gases ' (b) Alkali metals
(c) Coinage metals (d) Gun metals
19. Force responsible to hold atoms together in a compound is called
(a) Bond : ; (b) Attractive force :
(c) Interaction . (d) All of above represent same entity
20. Energy of atom in compound is .
(a) Higher than individual - (b) Lesser than individual
(c) No change -(d) Impossible to predict
21. In a period, the atomic radii :
(a) Increases _ " (b) Decreases
(c) Remain same * (d) First decreases, then increases
22. An atom loses or gains electrons, to
(a) Gain stability ; (lS) FOI‘I;I a. bond
23 g:‘) Complete its outermost shell (d) All are accurate jusﬁﬁcaﬁons
. a group, ionic radii c
(a) Increases . (b) Decreases
(c) No change (d) Variable trend
24. Energy required to remove electron from an atom
(a) Ionization potentlal (b) Electronegativity
. not responsible f;
(a) Shielding effect d i va(xl-l);;:\l:::ml: :;zEedown S R
(c) Nature of orbital (d) Nuclear attracti
26. Greater shielding effect corresponds to ionization e::r:: value
(a) Greater (b) Lesser "
(c) Remain same : (d) No effect
27. Elements having high L.P values are *
(a) Metals (b) Non metals
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28.

Energ?r re.leased or absorbed when efectrons are added in atom is
(a) Ionization Potential (b) Electronegativity
(c) Electron affinity (d) Activation energy

29. Ina period, electronegativity from left to right
(a) Increases (b) Decreases
(c) Remain constant (d) Variable trend
30. Ionic bond is produced after complete transfer of
(a) Nucleus (b) Neutrons
(c) Electrons (d) Protons
31. Elements of group IA, IIA are
(a) Electronegative
(b) Electropositive
(c) IIA is electropositive, while IA is electronegative
(d) IA is electropositive, while IIA is electronegative
32. Bond will be ionic, when E.N difference of bonded atom is
" {a) Equal to 1.7 (b) Greater than 1.7
(c) Less than 1.7 (d) No specificity exists _
33. Mostly ionic compound are produced in between elements of
(a) IA and VIA ‘(b) IA, IIA and VIIA
(c) IB and VIIB (d) IA and IB
34. Which one of the following has polar covalent bond?
(a) HF (b) CHa
(c) Hz | (d) N2
35. The Lewis acids are ;
(a) Electron deficient (b) Electron rich
(c) Octet is complete (d) No such acids exist
36. Sharing of 1 electron pair by one specie forms
(a) Single covalent bond (b) Hydrogen bond
(c) Double covalent bond (d) Coordinate covalent bond
37. Bond angle in water molecule is -
(a) 104.9° (b) 104.5°
(c) 109.5° (d) 107°
38. The geometry of ammonia is
(a) Tetrahedral (b) Squaﬂ; Pl';r“"“. il
c) Trigonal bipyramidal (d) Trigon o :
39, i)i’bltfls of gfxy;e energy produced after mixing of orbitals of different energy
are called ;
(a) Degenerate orbitals (b) Molecular orbitals
(c) Hybrid orbitals (d) All of these
e ——

KIPS ENTRY TEST SERIES

77

www.educatedzone.com



Chapter—G Chemical Bong,
)
40. By combining “n” atomic orbitals, number of hybrid orbitals mee\
(a) 2n (b) n .
(c) 3n (d) Impossible to predict

41. In sp? hybridization
(a) All p-orbitals are involved
(c) One p-orbital is involved

(b) One s and 3 p-orbitals are involved
(d) Four p-orbitals are involved

42. Geometry of simple molecule having sp? hybrid orbital is
(a) Triangular (b) Tetrahedral
(d) Linear

(c) Square planner
43. Geometry of molecule will be pyramidal, if the outer most shell of the centry

atom has
(a) 3 bond pair, one lone pair (b) 2 bond pair, 2 }one pair
(c)1 bond pair, 3 lone pair _ (d) 3 lone pair, 1 bond pair
ﬁ. Pi bonds are produced by overlapping of
(a) Un-hybrid orbitals ] (b) Hybrid orbitals .
(c) Hybrid and un-hybrid orbitals (d) Atomic orbital and hybrid orbital

45. According to VSEPR Model, the geometry of molecule having 5 bond pair
outer most shell will be

(a) Triangular (b) Square planner
(c) Trigonal bipyramidal (d) Octahedral
46. Molecular orbital, which have higher energy than atomic orbitals is called
(a) Bonding molecular orbital (b) Antibonding molecular orbital
(c) Hybrid orbital . (d) Degenerate atomic orbital
47. Unpaired electron in a molecule gives ___character
(a) Ferromagnetic : (b) Paramagnetic
(c) Diamagnetic ' (d) Bothaand b
48. Bond order for N; molecule is
(a) 2 (b) 1
(c) 3 - d4
49. Product of charge and distance is called .
(a) Pressure (b) Bond length
(c) Work (d) Dipole moment
50. Unit of dipole moment is ‘
(a) Debye (b) Poise
(c) Pascal (d) Newton
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Chapter—7 %
THERMOCHEMISTRY on is called thermochemistry,

The study of heat changes during a chemical reactl

ENERGY »
“Ability of a body to do work is called energy.

TYPES OF ENERGIES

nergy due to motion

. po . | —E : .
(i) Kinctic energy (K.E) Energy due to position, shape and orientatiop

(i) Potential energy (P.E)—
(i)  Sound cnergy

(iv) Heat energy

(v) Magnetic energy

(vij  Mechanical energy

(vij  Solar energy

- UNITS OF ENERGY
./ Joule (SI Unit) J=kgm?s-2
British thermal unit 1B.T.U=1.055x103J
Kilo watt hour 1Kwh = 3.6x106J
Calorie 1 Cal =4.184J
erg 1J=107ergs
SYSTEM

“The portion of universe which is set aside for consideration, observation,
discussion, argumentation or experimentation is called system”

: : OR '
“The substance under consideration is called chemical system”

Examples
(1) Pb(NO;), under consideration is a system.
(ii) The liquid whose boiling point is to be measured is a system.

Real - ' (P Open
System -4—» Closed
Imaginary 4) > Isolated
Isolated System '
If a system is isolated. the i y and T
‘ ) N nothing can enter or leave. Its energy - can™®

ide the system, and since it is isolated, ¥

know anything about an isolated system from the outside
]

.
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When bot.h matter and energy can be exchanged, the system is called open. Clearly
when you do a titration matter is added. In this case the system is the beaker.
Closed System i

When oply energy can bf: exchanged but matter can not exchanged between system
and surrounding, the system is called closed. A bomb calorimeter only allows heat to be
exchanged. Such a system is called closed. :
SURROUNDING

The portion of universe except system is called surrounding.
Example .
A chemical reaction happening in a test tube is a system, while the walls of the test tube
and the atmosphere are its surrounding. T
BOUNDARY
The real or imaginary surface, separating the system from surrounding is called boundary
of a system.

Surrounding

B

<¢—Boundary

FLASK

STATE ’
The condition of a system is called state of the system.
EXAMPLES

Volume, Temperature, Pressure, Energy etc

Examples
Vy1,Th,PLE,

State - v o T
stem before it undergoes a change are

Conditions describing the sy
called initial states of system. ' :
Conditions describing the system after it un Vo ToPaEo

called final states of system. S e S L . .

dergoes a change are

CHANGE IN THE STATE OF SYSTEM
AV =V, -V, (Change in volume)
AP=P,-P, (Change in pressure)
AG =G, -G, (Change in free energy)
All = H, - H, (Change in enthalpy)
AT=T,-T, (Changein temperature)
AE=[,-E, (Change in internal energy)
AS=§,-S, (Changein entropy)

\
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STATE FUNCTION . it e B e
' rty of a system which has some / _
gnr:lasc::tsecs?r:gdp:\?:iech);s independent of the path adopted to bring about 5 Chanzzd
Examples
Presstfre (P), Temperature (T), Volume V), Internal energy (E
functions.
e Capital symbol
e Heat and work
« Internal energy E is a stat
INTERNAL ENERGY _
“The sum of potenti
energy. oR |
«The sum of all the possible kinds of energies of a system is called its inter, A

energy (E).” Er = K.E + P.E+.........

) and enthalpy (H) are g, Stay,

s are used for state function.

are not state functions.
e function.

nergy of a substance is called its intery

al energy and kinetic €

Internal energy =
e Kinetic energy O o0

\ » Translational kinetic energy (a) (mono-atomic) o oMo
» Rotational kinetic energy (b) (tetra-atomic) @ N oD
j > Vibrational kinetic energy  (c) (di-atomic) - 4 o i
‘ « Potential energy . ‘

> Intra-molecular forces

» Inter-molecular forces
e Effect of increase in Internal Energy: ;

i) The temperature of the system may increase

ii) A phase change may occur.

iii) A chemical reaction may take place.

FIRST LAW OF THERMODYNAMICS -

(LAW OF CONSERVATION OF ENERGY) _
“Energy can neither be created nor be destroyed, but can be changed from on¢

form to another.”

(¢)

AE = q+ PAV
AE = qv
ENTHALPY
The total heat content of a system is called enthalpy of a systerh.
e Itis a state function.
e Ina givep state, enthalpy cannot be calculated. .
e Changein enZhHalpy is equal to heat of reaction at constant pressure
= qp .
B (!;3;13;15)' crhange AH of a reaction is the change that occurs when cer tain nurzrl:fé
S0 i iti '
Py reactants converts into products under standard conditions L
: > m
¢ Change in enthalpy, which occurs when one mole of a compound is produced fro
reactants, is called molar enthalpy of formation (AHy)
e.g.  AH for CO,=-393.7 kimole! .

AH®, for MgO =-692 kJmole-!

e Standard enthalpy of a subst i ‘ ’ |
. itk e Al ance is chosen ‘zero’. lﬂ J

KI
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= Enthalpy SHutadacaonim s ey hibimmug i Definition &g & 4
The enthalpy chan :

: i dsadivi iy Symbol
; ; gc.wh.lch occurs when the certain number of
moles ol reactants as indicated by the balanced chemical equation,

Enthalpy of | react together completely to give th
o i A y g e products under standard AHY,

2H2) + Oy — 2H20(, AH® =-285.8kJmol”

The change of enthalpy when one mole of the compound is formed
Enthalpy of | from atoms of its elements. ¥ : 9
formation At

Cis) + Oz — COyyg) AH°,=-393.7kJmol"
The enthalpy change when one mole of gaseous atoms are formed
from a molecule or an element under standard conditions.

1/2H2 — Hig AHoalz +218kJmol™

The amount of heat evolved when one mole of hydrogen ions H*
from an acid, react with one mole of hydroxide ions (OH) from a
Enthalpy of base to form one mole of water.

neutralization | Example:- The enthalpy of neutralization of sodium hydroxide by AH's
hydrochloric acid is -57.4kJmol! : N
NaOH + HCl — NaCl + H,O AH, = -57.4kjmol!

The enthalpy change when one mole of a substance is completely
Enthalpy. of burnt in excess of oxygen under standard conditions. AH®,
combustion | (. HOH(;+30;—2C02g+3H:0( AH® =-1368kJmol"

The amount of heat absorbed or evolved when one mole of a
Enthalov of substance is dissolved in so much solvent. that further dilution .
4 results in no detectable heat change. e : - AH 1.

b

Enthalpy of
atomization

AH

solution . : : .
NH‘CI“)+(aq) = NH,,CI(N) AH (wu=+l6.2k.lmol
Enthalpy (energy) changes
A (delta means difference)
H (means enthalpy)
AH= E[N‘- EbUT (joules) _'
Examples of reactions Examples of reactions Examples of reactions
when AH® = +ive: whar. AH® = -ive: when AH® = + ive or -
i) Enthalpy of atomization i) Enthalpy of . ive : .
( AH° ) Neutralization i) Enthalpy of Formation
) . (aH2) (aH7)
ii) Enthalpy of ionization . .
AH° ii) Enthalpy of ii) Enthalpy of Solution
( ’ ) Combustion ( Al _lsoul)
(AH)
—~—— .
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N
Comparison of Exothermic and Endothermic Reactions

Properties .

Exothermic o ivymwrde

1 | Flow of heat energy System to surrounding D tem
2 Temperature of surrounding Increases : €Creaseg
|3 | Temperature of the system Decreases %
_4 | Energy of products ng L; h
S5 | Energy of reactants High = e
6 | Strength of bonds in Strong eak
products Strong
7 | Strength of bonds in Weak Strong
reactants - Poais :
8 | Enthalpy change (AH) Negative m
N2+ 0, —2N0 |
S 3(‘);3—_;502 1 . _AH = +180.51kj/mq
AHR_e;pin. . 3!/1 G Thermal decompositjy,
j CaCOgz) —
. Exampies CeH120 6+ 60— 6CO,+ 6H0 : S(S)I)isscoalei(:; O
Neutralization . NH4NOs — NH.No, |
NaOH + HCI — NaCl + H,0 ‘ fag)
—
V Graphical Representation of Exothermic and Endothermic Reactions
. A Exothermic reaction B Endothermic reaction
e * Energy given oft by system ‘ A _Energy absorbed by system
Product
reactants
H : H
AH . AH
‘\*w ' i /
‘ products reactant
: . —
progress of reaction progress of reaction
DIFFE

Itis denoted by ‘E’
It is the sum of kinetic a
It is calculated by the formula.

I
E=—mv’+PE
3 ve+P.E

. e

nd potential energies.

. Itis expressed in Joules or calories, ’

!

—— e

kdmol-!,

* It is defined as the sum of mter&fcl
energy and product of press
and volume of the system.

It is denoted by ‘H’.

It is calculated by the formula-

: . -1 or
It is expressed in kcal mo.

RENCE BETWEEN INTERNAL ENERGY AND ENTHALPY
== TSl INIERNAL ENERGY AND ENTHALPY

- Internal energy . >
It is defined as the total energy of the system.

- Enthalpy ="

H=E + PV

__’.—A f
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MMEE_NSPONTAN EOUS AND NON-SPONTANEOUS REACTIONS

S e 'pontaneous reaction i #sim. v s Mgt i Non-Spontaneous reaction =
+ A process which takes place on its own without | ¢« A process which needs external
any 9uts1dc assistance is called spontaneous assistance to start is called non-
reaction. o spontaneous reactions. A
o It moves from a non equilibrium state towards an e It is the reverse of spontaneous
equilibrium state. process.
o Itis usua!l)f eonhermxf: In nature. * Itis usually endothermic in nature. |
o It is unidirectional irreversible and a real | It is multidirectional, reversible and an |
process. Enamples imaginary process. |
‘i. Water flows from higher level to the lower : . m.ples I
Sevel. : i. Pumping of water uphill. i
ii. Neutralization of a strong acid with a strong il Tmn§fer of heat from cold interior partof
base is a spontaneous acid base reaction. the refrigerator to the hot surroundings

AG = +ve — non-spontaneous reaction
AG = -ve — spontaneous reaction

e - sEES e Do Not MixaSS SisEa s st

¥ It is expected that all exothermic reactions are
spontaneous. But it is not always true. Some
endothermic reactions are also spontaneous in
nature. '

W The spontaneity of a reaction can be measured
W, by study of the free energy of the system.

AG=AH-ATS

: . ¢ v

MEASUREMENT OF ENTHALPY OF A REACTION
There are two-basic methods to measure the enthalpy of reactions

* Experimental methods = = . g
. Heat of reaction ol those reactions

> Glass Calorimeter "| can be measured by calorimeter,
\ 4 . . .
» Bomb Calorimeter which are in single step.

&)

* Theoretical methods
> Hess’s Law for constant heat summation
> Born Haber’s cycle
BY GLASS CALORIMETER
* Glass calorimeter is used to measure the enthalpy of reaction.
* By using following relationship, heat of reaction is calculated.

gq=mXx8Xx AT
Units = ‘g’ or ‘K¢’

Whers m - mass of reactant,
s - specific heat of reacting mixture, Unfts = JK-g
AT = change in temperature, Units = K
—~——
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Thermometer \“”

Stirrer
" \ ' Lid
Hydrochloric . >
acid + sodium : | | E
hydroxide - e i [
03 |
o o 5
Beakers Cotton wool

BY BOMB CALORIMETER

It gives more accurate enthalpy of combustion for food, fuel etc.

It contains steel vessel lined with enamel to prevent corrosion.
Platinum crucible is used inside bomb calorimeter.

Pressure of Oz is maintained at'20 atm.

When mass of reactants is in grams, then specific heat unit will be kJ/g.

— Current for Stirrer
ometer ignition coil / -
- g o <T :

Needle valve
|
Water. - =
\
; \' —Glass inlet
Steel bomb | Sealing ring
—Graphite sample
Ignition coil Insulated jacket
Bomb calorimeter
q=C x AT
where '
. C = Heat capacity, ‘ Units = kJK-!
AT = change in temperature, Units = K
HESS’S LAW OF CONSTANT HEAT SUMMATION | ‘ g step
DO O L = AR ALALl SUMMATION e

Inergy contents of a reaction remain constant either that reaction completes in sin
r different steps.

A AH 2
N\ b
\‘;H' AHy/
/ 2

AH=AH,;+AH,+AH3 ‘___ﬂ

: Y TEST SERIES
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g
mple
— Single step process
2NaOH+CO2-»Na,CO3+H,0 AH, =  -89.08kJ
— Two step process
NaOH+CO,—-»>NaHCO; AH, = -48.06 kJ
NaHCO3+NaOH—Na,CO3+H,0 AH; = -41.02 kJ

According to Hess'’s law
AH, =AH2+ AH,3
-89.08=-48.06-41.02
-89.08=-89.08
BORN-HYBER CYCLE

Energy change in cyclic process is always zero. It enables us to calculate the lattice energy

of binary compounds (ionic); this is called Born-Hyber cycle.

> (AH)cycle=0

~u'rﬂc1-: ENERGY

e Lattice energy of an ionic crystal is the enthalpy of formation of one mole of the

ionic compound from gaseous ions under STP.
e Lattice energy cannot be determined directly.

« Lattice energy can be obtained by means of Born-Haber cycle.

¢ Lattice energy is helpful in discussing structure, bonding and properties of ionic

compounds.
Applications
It is applied to determine.

*.

» Structure of ionic compounds

» Bonding in ionic compounds
» Properties of ionic compounds

m\.
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e 8 Which one is not a state function

(a) Internal energy (b) \};:vntr;(alpy
(c) Gibbs free energy (d) Wor s
2. If AH value is less than zero then reaction will be

(a) Exothermic
(b) Endothermic
(c) May or may not be Exothormic or Endotherrruc
(d) None of these
3. If internal energy of the system is increased.
(a) Change in state of the system may occur
(b) Temperature of the system may rise
(c) Chemical reaction may take place

d) All
4. gﬂltich is true for a spontaneous endothermic process?
(a) AH<0 a (b) AG< 0
(b) AS<0 . (d) AG>0
SJ Plants and animals are example of
(a) Isolated System (b) Closed System
(c) Adiabatic System : (d) Open system
6. is study about energy of a chemical system
(a) thermochemistry (b) thermodynamics
(c) chemical kinetics (d) stonchlometry
7. The environment in which a system is studied is
(a) state function . (b) phase
(c) surrounding (d) state
8. Unit of heat in SI system is _
(a) J (b) kCal
(c) Cal (d) GJ

9. Anything which depends upon initial and final state of a system is
(a) environment ' (b) surrounding
(c) state function " - - (d) enthalpy
10. Total energy of a system is
(a) P.E +K.E . (b) P.E+heat cnergy
(c) K.E+heat energy (d) P.E +mechanical energy
11. Mathematical form of first law of thermodynamics is
:a)) i\g 9p (b) AE=q + w
c) AE=q x v d) Al
12. Reaction in which heat evolves is call(ec)l S
(a) endothermic
(c) non-spontaneous
13. CuSO04+Zn—>ZnS04+Cu is
(a) Spontaneous reaction
(c) Endothermic
14.. Pumping of water uphill is
(a) spontancous process
(c) irreversible process

(b) spontaneous
(d) exothermic

(b) Non-spontaneous reaction
(d) Exothermic

(b) non-spontaneous process
(d) reversible process

‘ -
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W/,_ Thermochemistry
tion, the macroscopic pro
state func 4 property of system, depend
5 (a) pa;}; Otf ’; ?C“on (b) initial state A auanis_ae
final sta (d) initial and '
6 (©) jch one of the following is a state function?an whaL st
10: essure ' (b) t
(a) PT ‘ emperature
o enthalpy (d) all of the abov
thalpy of reactants is hi .
" / val)h::dg?h erm!;z gher ﬂ(lba)nspzottluct, then reaction will be
(c) non-spontaneous (d) eib&::rs?: ’
i Enthalpy of a reaction can be measured by
2 glassrrf:tl::lmeter (b) manometer
(c) Baro (d) thermometer
thalpy of combustion for food
9. ::;uratl;l!; il ood, fuel and other compounds can be measured
(a) glass calorimeter (b) bomb calorimeter
!:Lzh ;T:ii?:f:rgy of NaCl is () manometer
20.
(a) ~787kJ /mole (b) 787J /mole -
(c) 7801f<~tll/1mole (d) 790kJ/mole
7. Most of thermodynamic parameters are
(a) S{lstem _ . (b) surrounding
. (&P ;SC . (d) state functions
. c: a system can be calculated by which of following relationship
(a) g=m x s x AT (b) g=AE
" (c)g=m x v x AT (d) g=pv
. Change in enth
¥ AHEAE+ ;:v alpy(H) of a system cax(xb;)z I_cl:les%ul;\:ed by following relationship.
g UHeAEY (d) AH=AE+q -
' X q::h of the following is correct o -
>qy " (b) AE<AH |
(c) AE>AH '
7 (d) Both aand b
o4 E;Vorfundamental ways to transfer energy are
o }I: essure and temperature (b) pressure and volume
% | heat and work d) h
. which of the fofl ( ) heat and volume
8] formmas ollowing processes has always AH = -ve
0 dis’:ilithn of cngound (b) combustion
2, Enthalo ution of ionic compound (d) dilution of a solution
Ui} Py change can be
- (0 bot‘;lu;a;:z by Hess’s law (b) can be measured by calorimeter
If there 1 intb (d) none
@AV < erconversion of solid and liquid states then '
b)) () AH > AE - (D) AH = AE
" Inorge (d) both a and b
(a) AHL.,,,r :Z :etermlne AH,.. of ionic compound which is correct relationship
0, A a2 A (b) AHiu = AH; + AH.
Heggrg i + AH, (d) AHian = AHr— AHai
(a) AK, can be applied to determine
() an (b) AHa

comb ' (d) All of the above

\-
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Chapter- 8 ' Chemical Equilibrium
—

E OF CHEMICAL REACTION

RAT 2 . |
The change 1n the molar' concentration of the reactants or preducts per unit
time is called rate of chemical reaction.

[ts units are mol.dm-3s-1,
CHEMICAL EQUILIBRIUM

An apparent state of rest in a reversible chemical reaction where the rate of

forward cherrgig:al.reaction. becomes equal to the rate of reverse reaction is called
chemical equilibrium. 4

o Characteristics of Chemical Equilibrium:

Y

It is established only in close system
» It can be established from either side
» It is a microscopic property
» When chemical equilibrium is established even then minute changes
continuously take place. These changes are called microscopic
properties.
» Itis a dynamic state.
» Types of Equilibria
=+ Homogeneous Equilibrium =::=v.=: Heterogeneous equilibrium -3/«
A chemical equilibrium in which the | A chemical equilibrium in which the
reaction mixture and catalyst are in reaction mixture and catalyst are
the same phase is called a present in different phases is called
homogeneous equilibrium e.g. a heterogeneous equilibrium e.g.
2802 + O2gp — 25803 2802y +' Ozg ® 5(;‘) 2803
~ H:el: quud 2HI

e
§
$
o
TiME e
Difference between reversible and irreversible reaction
- “oxsitz Reversible Reactions ~«ivsie! :asthe jawery Irreversible Reactions i -
%th directions i.e, forward and reverse | Proceed in one direction i.e. forward.
%t go to completion. Reaction goes to completion usually.
R°Pr¢sented by ( ) Represented by (—)
—
Mbrium state is present Dynamic equilibrium state is absent.
Examples Examples
N, + Fe/ds0" 2Na + 2H20 — 2NaOH + H2
b ==L, 2Ha+ 02— 2H20
Cl Lligh Pressiure
~——3————=PCl,+Cl,
Kipg
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p Chapter—S e

o %FMMGA:;:b:r(;l:n?iNP.Waage introduced this law in 1864.

Statement: .
It states that the rate at which th: alx:xias\ dapla i

product of the active masses of the reac

Explanation: .
Consider a gener

the products. .
P A+ B-':‘———‘—‘_C +D

Rr « [A][B] Y. Active mas: N

ction proceeds is directly Proportiong
olar concentration, thy

al reaction in which A and B are the reactants and C ang p "

R¢ = ikr [A][B] N 3 concentration in mole dm™ of the
R.« [C][D] 4 reactants which alter as a resy|y of
'Rr = k¢ [C][D] " chemical reaction s s

Rr =R Ny JelY .

kdA] [B] = k« [C] (D]
On rearranging, we get

k. _[€][D]
k, [A][B]
ke

k,

« [clip]

The constant K. is called the equilibrium constant of the reaction.
For a more general reaction '

aA +bB==cC +dD -
c d
- I
[AT [B]
WHAT IS K. ,.
" The ratio of the products of the concentrations of the products to the prodict’

the concentrations of the reactants is called equilibrium constant (Ke)

CHARACTERISTICS OF

Factors

- Expression . - hvmsenad

Greater the temperature, greater will be the K. value for endothermic

reactions and vice versa

Independent |° ln.itia1 .concentration of reactants

of * Direction of reaction ‘ {
e Catalyst |
e When

g:i!?sber of moles of reactants = number of moles of products Th

* When -
Number of moles of react =

b ants # numbe ucts Then Ke
80me units either conc, or (cong)-! r of moles of prod/|

X ol

WWW. e UCatedZzere-com )

Depends upon

en Kc has "
Units
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UILIBRI COSTANT EXPRESSIONS OF DIFFERENT REACTIONS

Chapter—8

Chemical Equilibrium -

RCOOH+ROH —>

Synthesis of_, :

Reacﬁon RCOOR+H,0 P‘CIS'—)PCIJ'.'CIZ N204—2N0O;, N2+3H2-—>2NH3
Tmitial | (@)= [RCOOH] |(a) = [PCls] (@ = [N2Os |(a) = [N2
conc. of (b) = [ROH] . | (b) = [Ha
reactants :
Final (a-¥) = [RCOOH] | (a-x) = [PCls (a-x) = [N204) |[(a-x) = [N2]
conc. of (b-x) = [ROH] - (b-3x) = [Ha]
reactants
s [
_ [RCOOR][H,0] ¢ [Pen][cr,] & - [NO,J _ _[NHLT
f [RCOOH][ROH] e < [N,04] [N, ][0, T
| Rate :
| expression
I 3 i ax’ : 4x*V?
: fos K = X — = Kc G T : Kc e ————
¢ (a-x)(b-x) K. V(a-x) V(a-x) (a—x)(b—3x)J
l :
RELATION BETWEEN DIFFERENT EQUILIBRIUM CONSTANTS
When concentrations are expressed in mole dm-3, then
aA + bB cC+dD
_[cI[p]
[AT[B)
K = C‘(‘Cdl)
_ A« A o
In case of gases, we use partial pressure and K. changes to K.
c d
p .
Kc = a( pI,D
P AP s
A—#:-i
K, = K. (RT)* =K,(P)*" = K,(P/N)™"
An = number of moles of products — number of moles of reactants

R = General gas constant
T = Absolute temperature
When An=0  then

Kp=Kc=Kx=Kn

93
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Chapter—s Chemica] Equjy "

Applications of Ke:

i Direction of Reaction | = was o vyieson
* When Kc<1, then backward reaction will | » Larger value of K shows forwar,
be dominant before the equilibrium is 20, =30, (K=1055 at 25°C)
reached : * Smaller value of K. shows
reaction backwa:d

2HF = H2+ Fz (Ke = 1013 at 2000°C)

" Teactigp

* When Kc>1, then forward reaction wi'll
dominant before the equilibrium is

reached * Neither very small nor very Iar
« shows equilibrium. B¢ value
* When Kc = 1, then reaction is at . N, +3H, = 2NH, (K= 0.1 at 25°¢)
equilibrium i
——— |

Characteristics of K.:

> Kcis independent of the initial concentrations
». K¢ changes with change in temperature
> K¢ may or may not have units
a) Kchasnounit when An=0
b) K¢ has certain unit when An # 0
(An = nio of moles of products — no of mole of reactants)

Note
If K. is very small then products will be very much unstable.

If Kc is very large then the products will be very much stable. -

THE LE-CHATELIER’S PRINCIPLE
= = LHAILLIER'S PRINCIPLE

Statement ;
This principle states that if a stress is applied to a system at equilibrium, the
system acts in such a way so as to nullify, as far as possible, the effect of that
stress.

Applications of Le-Chatelier's principle

There are four aspects

(i) Effect of change of concentration.

(ii) Effect of change of pressure.

(iii)  Effect of change of temperature.

(iv)  Effect of catalyst 'n equilibrium,

Effect of change of concentration ;

. The addition of substance among the reactants, or the removal of a ",u.bSta:nC;
among the products at equilibrium stage disturbs the equilibrium position
reaction is shifted to forward direction. e

. The addition of a substance among the products or the removal of a S‘.letan
among the reactants will drive the equilibrium towards the backward directio™

Effect of change in pressure or volume- eoUS

o The change in pressure or volume is important only for the reversible 8%°
reactions where the number of moles of reactants and products are not €qu&"

2801(8)+ Oz(u; = 2803(3) !
: 2
K, = 4x2V
(a-2x)*(b-x)

Conclusion wil

; it
In the above example by increasing pressure, the position of equilib

shift towards the forward direction to attain equilibrium and vice versa. ,
. 9‘ |
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Q—hﬂf_‘i‘: 8 Chemical Equilibrium

gifect of change in Temperature

: ‘On Endothermic reactions.

:) By increasi_ng the temperature, reaction is favored in forward direction

By decreasing the temperature, reaction is favored in backward directi;m
H,+1, = 2HI Al =$ve '

On Exothermic reactions.

By decreasing the temperature, reaction is favored in forward direction.

By increasing the temperature, reaction is favored in backward direction.

. N, +3H, = 2NH, AH = -ve
gffect of catalyst on Equilibrium Constant

A catalyst does not affect the equilibrium position and equilibrium constant of the

reaction. It incrf:ases the l_‘e'lte_s of both forward and backward reactions, as it  reduces
the time to attain the equilibrium.

' QLICATIONS OF CHEMICAL EQUILIBRIUM IN INDUSTRY

~ Synthesis of NH3z -~ s men

Particulars. o=~ - % 5=racs s Synthesis of SOz =7 -~

Introduction F. Haber prepared in 1933. . In contact process H:SO: s
- prepared.
Reaction N2+3H» —=2NH3  AH =-92.46kJ | 2S0,+ 0, —2S0; AH =-194 kJ
Conditions for | Removal of ammonia after regular | = Continuous supply of Oz.
maximum 1ntervals.. * Increase in pressure.
* [Increase in pressure. * Decrease in temperature.
production . D 3
ecrease 1n temperature. :
Catal yst Pieces of iron crystals are embedded in | V,0s, NO or Pt are used as catalyst.
fused mixture of MgO, Al;O3 and SiOa. .
Favorable P=200-300atm . ' P= latm
conditions T= 673K(400°C) T= 400-500'C / 650°C.
* Equilibrium mixture ¢ontain 35% |
NH3 by volume.
* Ammonia is | separated by
refrigeration.
Others * 110 million tons ammonia is -
' produced per anum. .
* 80% is used in fertilizer.
* 13% Nitrogen fixation~is done by
; Haber's process. :

IONIC PRODUCT OF WATER - ;
Water undergoes self-ionization as follows and the reaction is reversible.

H,0 + H,0 = H,0'+OH’ H,0 = H" +OH"
K[H20 [H*|[OH']
Kw = [H'[][(z)H]-] 1014 at 25°C
Kw is called ionic product of water or dissociation constant of water.
Xs VARIES WITH TEMPERATURE

. 0.11x10 "

100 0.30x10-M
25 1.0x10°14
40 3.00x10°11
100 7.5x10-1

Kapg ENTRY TEST SERIES -
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) /‘\
~ The negative log of hydrogen 1on . The idea of pH and pOH was
SoNERRan |}l{l _‘ ‘S; calll;:.d b introduced by a Danish biochemist,
pH = JogiH] Sorenson, in 1909.

-+ pH means potential of hydrogen

pOH jon concentration

- + pOH means potential of hydroxy
The nezative 'og of hydroxyl ion ion concentration
concentratior 'OH | is called pOH.

pOH = -log[OH- ]

Conclusion:
For noutral water
pH  logl07=7
nOH - -logl07=7 pH =7, — solution is neutral
pH < 7, — solution is acidic
pH > 7, — solution is basic

pK.

The negative log of K., is called pKw
pK. - log Ku

APPROXIMATE pH OF SOME COMMON MATERIALS AT 25°C

«:o2 Material «.-- suewa Material oo
| 1.0MHCI 0.1 Bread - 5.5
~0.1M HCI 1.1 Potatges 5.8
0.1M CHaCOOH 2.9 Rainwater - 6.2
Gastric juice 2.0 |'® Milk 6.5
| _Lempns 2.3 Saliva 6.5-6.9
| Vinegar 2.8 Pure water 7.0
~ 0.IM NaHCO; | 8.4 Eggs 7.8
Soft'drinks 3.0 Apples 3.1
Cherries 3.6 Seawater 8.5
Tomatoes 4.2 Milk of magnesia 10.5
| Bananas 4.6 0.1M NHj 11.1
| Grapefruit 3.1 0.05M Na;COs 11.6
| __Oranges 3.5 0.1M NaOH 13.0 |
IONIZATION CCNSTANT OF ACIDS (K,) o

i

mepepmem (W £z . of
The dissocia:'on constant of an acid is the ratio of the product nio

concentration of the ionized species to.the molar concentration ©
species.

HA + H0 —— H,0* + A~

g lx ]

© o [HA]

KIPS ENTRY TEST SLRIES
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ﬁ—
« Dissociation constant of an acid shiaws thie

eSS H strength of an acid.

e When K, < 104, acid is weak., gth ol an acid

e When K, = 1to 103 acid is moderately strong,

e When K.>1, acid is strong, = Amount ol an acid ionized <100

Acid |n|l|aIly available
Percentage of ionization

Chemical Equilibrium

DlsSOCIATION CONSTANTS OF SOME ACIDS AT 25°C

IONIZATION CONSTANT OF BASES (Kb)

species.

A"+ H0 == HA +OH"

_ [HA][oH ]

b

BOE

. Strength of base is expressed by Kb.

HC] Very large Very strong.
HNO; Very large Very strong
H,S0, Large Very strong
HSO ., 1.3x10 Strong

HF 6.7x105 Weak

CH3;COOH 1.85x10-5 Weak
H2CO3(H2,0+CO,) 4.4x%x107 Weak

H.,S : 1.0x107 ~Weak
NHa* 5.7x1010 Weak
HCO3 4.7x10-1 Weak

H,O 1.8x10-16 Very weak

The dissociation constant of a base is the ratio of the product of molar
concentration of the ionized species to the molar concentratlon of unionized

c°n¢luslon

;i Any substance that accepts H* or generates OH is a base.
DISSOCIATION CONSTANTS OF SOME BASES AT 25°C
tidi oy o BAS@ i ik y e v Ky i - Relative strength
NaOH Very high Very strong
KOH Very high Very strong
i Strong
Ca(OH)2 High
NH,OH 1.81x105 Weak
'CH3;NH,(Methylamine) | 4.38x10" | __Weak
CcHsNH; (Aniline) | 4.7x101° ~ Very weak |
. and pi,
The value of pK. and pKj can be defined and related as follow::
pKa = -log Ku
pke = -logKe

Larger the pK. weaker is the acid and vice versa.

Larger the pK, weaker is the base and vice versa.
If the dnffersncbe of pK, value of the Lwo acids is one, then acid with smaller pKa is

ten times stronger than the other.

97
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Chapteru-S Chemical Equil,

Ty
, 0
LOWRY BRONSTED ACID AND BASE CONCEPT N
Acid Points to be Remembered:
Those species which donate the proton or » Smaller is pKa value Str_“onger ke
have a tendency to donate protons are called acid. N
acids. » Smaller the pK, value stronger s {he
E base.
ase . . » Conjugate base of a very weak acid
Those species which actc::lfn thetzrnotac:re\ c(:);lled relatively very strong base. s
ll;ave tendency to accept the proton & » Conjugate acid of a very strong base
as¢s. is relatively very weak acid.
Example
HA + HQO r———-:—% Hso’ + A'
(Acid) (Base) Conjugate Conjugate
Acid Base

K,xK, = [H*][oH']

K xK.=K. =10"at25°C
L =K, = at25°C

J oot
o, K,

pK, + pKp = pK. (pKyw = 14, at 25°C)
pKa + pKp = 14 at 25°C .

COMMON ION EFFECT
The addition of a common ion to the solution of a less soluble -electrolyte

suppresses its ionization and the concentration of unionized species increases,
which may come out as a precipitates.

Examples ; .
1- The solubility of a less soluble salt KClOs in water is suppressed by the addition

of a more soluble salt KCl by common ion effect.
KClO,5 =K', +Cl05
KCl, = K‘m,+CI'(m H
2- An addition of NH4Cl in NHsOH solution suppresses the concentration of Ohw
due to the presence of a large excess of NHs* from NH4Cl.

NH,Cl,, = NH", +Cl',,
NH4OHM) = NHl*(-q)"-OH-(lq)

BUFFER SOLUTIONS »
The solutions, which resist the change in their pH when a small amount ?
acid or a base is added to them, are called buffer solutions.

BUFFER CAPACITY _ o
The buffer capacity of a solution is the capability of a buffer to resist th° .
of pH in a particular ange of pH.

Buffer capacity is developed by varying the molarities of its components:

/
A

(aq)

m Best Bulfer sgpom ldeal Buffer am

pH=7
pOH =7

KIPS ENTRY TEST SERIES www.educatedzone.com




'Chemical Equilibrium

—_—
He nderson's uation for Acidic Buffer
[Salt]

pH=pK,*+ log [Acid]
, uation for Basic Buff. Points to bf Remembered
ﬂ/mgg_s;gaﬁ_"éu uffer If [salt] = [acid] then pH = pKa
pOH =pK,+ log [Sal] If [salt] > [acid] then pH > pKa
[Base] If [salt] < [acid] then pH < pKa
Characteristics of Buffer Solutions

i) It has definite pH

ii) Its pH does not alter either on keeping for a long time or on dilution.
iii) Its pH is very slightly altered by the addition of strong acid or by strong base.
Applications
The applications of buffer solutions are found in the study of
Clinical analysis
Chemical reactions
Nutrition
Soil sciences
Biochemistry
Molecular biology
Cell biology

SOLUBILITY PRODUCT (Equilibria of Slightly Soluble ionic compounds)
The product of the concentration of ions raised to an exponent equal to the co-

efficient of the balanced equation.
General Expression

VVVVVVYVY

A.B,—=xA" +yB"
' Kw: [Aw]‘ [B.‘]Y

PbCl2(;) — Pb2’(aq) + 2C1‘(aq) Ksp = 1.6x10-5
AgCly =—— Ag'ag *Clea Ko = 1
Applications :

> Determination of Ksp from solubility of salts
Determination of solubility from Ksp
Prediction of precipitation
Effect of common ion effect on solubility

Examples

Y ¥V Y

Applicable for sparingly soluble > If ionic product =K,
substances PbCla, AgCl, Ca(OH)z solution is saturated,

PbCrO,. :

“ % Ifionic product <K,

It is only applicable for those solution is unsaturated,

substances whose molar
concentrations are less than 0.01. » If ionic product > Kyp
solution is supersaturated

G 4

o S
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10.

11.

12.

13.

“(d) K¢ is equal to Kp if the total m

The pH of 10 mol dm-? of an aqueous solution of HzS0, is

(a) 3.0 iyt

() 2.0 (d) 1.5
Kc value has -
[Units
(2} No units g?; i\':)]xlu:
(c) Bothaand b 5 2

If a buffer solution of higher pH than scven is to be made we use

(a) Strong acid and strong basc

(b) Weak acid and strong l):}sc

{c) Weak acid and its salt with strong bas_e

(d) Weak base and its salt with strong acid . -

Sodium benzoate and benzoic acid are mixed in equimolar ratio to form buff
if pKa is 2 what will be the pH?

(@) 0 (b)1

(c) 2 (d) any one

AgCl dissolved with conc (2x102) K,, will be .

(a) 3.6x100 {b) 3.6 x 105

() 7.2x 106 (d)4 x 10+

In which of the following equilibria will K. and K, have the same value?
(a) PCl; = PCl, +Cl, (b) N, +3H, = 2NH,

(c) 2CO+Q, = CO, (d) N, +0, =2NO

Which of the following will not change the concentration of ammonia at the
equilibrium?

(a) Increase of pressure (b} Increase of volume

(c) Addition of catalyst (d) Decrease of temperature

PH of an aqueous solution is 5.0. The hydroxyl ion conc. in the solution

(a) 1x10-7 -

(c) 1x10-9

For a reaction involving only gases
e€xpressed in terms of molarity, K.,
the numerical value of K;?

(a) K. is generally greater than Kp

(b) K. is generally Jess than K,

(c) Kc is generally equal (o K,

(b) 1x10-

(d)1x 108

at 25°C, the equilibrium constant cﬂnb:
Or partial pressure, K,. Which is true abov

e
(a) KOH (b) NH
(c) PH; ' (d) BF‘a
The unit of K. for the reaction. !

N2+ 0; =2No will be
(a) mole dm-3

(<) mol-2 dm-+o 51;) mol ! dm->

Which one of the follow;j - a) I\” unit

(a) NaCl OwWing aquegyg bO]l‘ut\xv‘.)nf _will be basic?
(c) Na,CO;,3 () N 200,

The value of K,, (d) ke,
(a) >10-14 splut.ion at 298 K is
(c) 1014 M 10

(cl) 10 s

in an acidjc aqueons

— 0
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ChﬂPt”’s : Chemical Equilibrium

Reaction which proceeds in both directions is called

14, @ reversible (b) irreversible
(c) spontaneous (d) non-spontaneous
Chemical equilibrium state is
15 (a) dynamic state (b) static state
¢) free state (d) unidirectional state
6 (c‘),nversion of reactanF into product in unit time is called
o (a) rate of forward reaction (b) rate of backward reaction
(c) rate constant (d) rate co-efficient
7. At start of reaction, the concentration of reactants is
" (a) high (b) low
%c) aCCOI'di]ng to Ke (d) constant
[products > K. favors
5 [reactant] |
(a) Law of mass action (b) Rate expression
(c) Forward reaction (d) Backward reaction
19. Unitof K. is
(a) moles?dm*¢ (b) moles-2dm*6
(c) moles*2dm-© -(d) K¢ may or may not have units
20. In case of gases, K.is replaced by
(@) Ka (b) Ky
(c) Kp (d) K
21. Rate expression for ammonia synthesis is
(a) Ke=x2/(a-x)(b-x) - (b) Ke=x2/v(a-x)
(c) Ke=4x2/(a-2x)%(b-x) (d) Kc=4x2v2/(a-x)(b-3x)3
n :
22. xA=_" is
n,
(a) Mole fraction (b) Partial pressure
(c) Partial temperature (d) Molality
Product] :
23- [\ < K
[Rmctant] 2
(a) Forward reaction (b) Backward reaction
(¢) Equilibrium stage (d) Reaction completed.
%.  When the value of K. is very small, then _ _
(a) Reaction is at start (b) Product conc. is maximum
2 (¢) Reactant conc. is minimum (d) Reaction is completed
' ?‘t‘lyst used to speed up the reaction of ammonia synthesis is
a) v205
(b) V.04 and Pt
(c) Fe
2% (d) Pieces of Fe crystals are embedded in fused mixture of MgO, ALOs and SiO.
" Temperature for preparation of 80; is
(a) 400-500°C (b) 400°C
2 gr) 600°C © (d) 200°C
Y the addition of base in water, pH will be
(2) More than 7 (b) Less than 7
(©) Equal to 7 (d) No effect
Kipg
*NTRY TEST SERIES
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Chapter—s Chemical Equnibri 7
|

28. Idea of pH and pOH was put forward by '
(a) Gibbs (b) Emséelpk
(c) Sorenson (d) Chadwic

\
29. Negative log of molar concentration of H* ions is called .
(a) pH (b) pOH
(c) pKa (d) pKw |

30. Ka<10?® means _
(a) Very strong base (b) Very weak ac;cllt
(c) Very strong acid (d) Very strong s

31. Any substance which accepts H" is base, favors the concept

a) Lowry's (b) Lewis

Ec} Arrhreynius (d) None of these ’
32. Conjugated base of a weak acid is |

(a) weak (b) strong

(c) moderately weak (d) unstable

33. When sparingly soluble salt is in equilibrium with molar concentration of i
oppositely charged ion then the product is called

_ (a) common ion effect (b) solubility product
p— (c) dissociation constant (d) dissociation constant for an acid
34. Solution having the property of a very little change in pH on adding a smal |
‘ amount of strong acid or base is called I’
o d (a) buffer solution ~ (b) normal solution ,
(c) standard solution (d) neutral solution L
35. Addition of CH;COOH and CH3;COONa gives in water
(a) Standard solution (b) buffer solution
(c) acidic buffer solution (d) both b and ¢
36. Which one of the following is a buffer solution?
(a) brine : (b) blood
(c) glue (d) solution of CuSO4 , \
37. Solubility of any salt can be determined from ‘
(@) Ka (b) Kb
(c) Ke (d) Kep |
38. The pH of human blood is |
(a) 7.00 (b) 7.35 '
(c) 7.50 (d) 7.80 !

39. By decreasing the pressure, the reaction will go to that direction where
(a) volume is decreased (b) volume increased

(c) heat absorbed (d) no. of moles of specie decreased
40. Equilibrium state is achieved quickly by the addition 01:
(a) reactants (b) acid

| (c) base (d) catalyst
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Chapter—9

Soh‘tionl
PHASE :
Every sample of matter with uniform properties and a fixed compositiqy, ;
called a phase. )
SOLUTION

A homogeneous mixture of two or more kinds of different molecular of ion;
substances is called solution. C
COMPONENTS OF A SOLUTION
Solute N . P :
(i) In the case of a solution of a gas or solid dissolved in a liquid, the gas or’soliq iS the
solute. ) L : )
(ii) Generally, the component of a solution, which is in smaller amount, is called solute
(i) In the case of a solution of a gas or solid in a liquid, the liquid is the solvent.
(ii)  Genherally, the component of a solution, which is in larger amount, is called solven;
Example . Sl
When sodium chloride is dissolved in water, sodium chloride is the solute ang

water is the solvent.
CONCENTRATION UNITS OF SOLUTIONS

. Particular <%

et el e Percentage composition f st EEn i .

Solute in percent of solvent. :
Four ways of expression of percentage composition

1- Yo itisa weight of solute dissolved per 100g of solution
w

Y 9 it is volume of solute (cm3) dissolved per 100g of solution.
w

Definition
W

o %% it is a weight of solute (g) dissolved per100cm? of solution

I Vs, 555 ; .
4- —% it is volume of solute (cm?3) dissolved per 100 cm3 of solution

v
i By
Expression Expressed by percentage (%). e
__Units ‘ _In volumetric analysis S
MOLARITY E T
The number of moles of a solute dissolved

A solution whost
molarity is one e.g. 1M
NaOH solution.

per dm? of a solution.

Symbol .

: In
It is denoted by ‘M’. (40g/ 1dm3 of soln)
Ch .
Examples
0.1M NaOH solution and 0.02M KMnO; solution
- Formulae

: Molarity(M) = Moles of solute
Volumeof solutionindm?®

5. Molarity(M) = Mass of solute . 1

Molar mass of solute Volume of Solution ir;-a«m-i M
KIPS ENTRY TEST SERIES :
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Chal’te"'g Solutions
o
QLALI ' |
Y nition 1 | e D
The number of moles of a solute dissolved per kg of a solvent.
symbol _ . A solution whose
l]t is denoted by ‘m’. molalily is one e.g.
mple ) | ,
Exa po,lm NaOH' solution, 0.01m HCI etc. ::(l):l/al(l)(: :;)\3;;(;;
rmulae
¥o Number of moles of solute : d -

lality (m)= :
Molality (m) Mass of solvent in kg

Mass of solute 1
n :
Molar massof solute  Mass of solvent in kg

1-

p.  Molality(m)=

MOLE FRACTION

pefinition
The ratio of the number of moles of a component to the total number of moles of

all the components of solution.

Symbol
It is denoted by X,

Explanation s
Let us have components A,B and C making a solution and their number of moles are na,

ny; and nc respectively. Xa, Xn-and Xc are their mole fractions and are given below:-

i c .
Xa= n.+ nA +n . all
S b I ; " The number of gram equivalent
X e Ng of the solute dissolved per dm* of
B a solution.
n,+n,+ ,
AaTaT e 0.1N NaOH 0.02N KMnOx
n
X.=— <
c
n,tn,;+ng @ ~ — _

*  The sum of the mole fractions of all the components of solution must be unity (one).

. To get mole percent mole fractions is multiplied by 100.
> There are no formal units of mole fraction.

PD\A‘!:TS PER MILLION
efinition ' _ Massofsolute ¢
The number of parts (by weight or volume) of ppm= r —x10
arsolutc‘ per million parts (by weight or volume) Mass of solution
of the solution.
Symboy olution
”. is ‘ ’
F°rmu]als denoted by ‘pprm’.
‘%' Mass Percent '
_ Massof'solute
Parts per million ppm | PP csof solution
__Massofl'solute s
Parts per billion ppb pp Mass ol solution
, _ Massol'solute <10"
Parts per trillion | PPt | PP'™ Mussof solution
Y —WWw.educatedzone.com" 105
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A COMPARISON OF VARIOUS CONCENTRATION UNITS

wranves Advantage

g smiimepress. Disadvantageg
-,

Awenn Units

=~ Name # Symbol Useful in Temperature depeﬂdem [
ichi t know density, ;. ' |
; m-3 stoichiometry, mus ens;
Molarity M moles d measure by volume. find solvent mag'm
Temperature Measiire by:m
independent, useful | , dens}i, tass, Must
Molalit m moles kg’ in special ty to conyen
y A ; to molarity,
applications
Temperature Mananre b
' independent, useful S Y mass, myg
Mole None . . ow density to conyey
Fraction 3 in all kinds of to molarit
r solutions. Y.
Temperature Measure by mass, mys;
Parts Per ppm ppm independent, useful | know density to conver
million for small amount. to molarity.

TYPES OF SOLUTION
=~ State of Solute ‘\ywe .z State of Solvent 3

e enivonmsyegs. Examples ot 4

p— Solid Liquid Sugar in water, jellies.’
Y Solid Gas Dust particles in smoke
} Solid Solid Metal alloys pearls, opals '
e Liquid : Gas Mist, fog, clouds !
Liquid Liquid Alcohol in water, milk ‘
Liquid Solid Mercury in silver, butter ‘
Gas Gas Air | |
Gas Liquid 02 in water, COz in water !
Gas Solid H, adsorbed by palladium ]
ypes of solutions on the basis of number of substances
.-~ Binary Solution v-=:~~ Ternary Solution : <=« Quaternary Solution -
A homogenous mixture of | A homogenous mixture of | A homogenous mixture of four
two substances is called three substances is substances is called .
binary solution called ternary solution quaternary solution i
water + sugar salt + sugar + water salt + sugar + water + lemon | |
‘—_-‘__/

ypes on the basis of saturatio

Wnsaturated ye
% Solution =4

- turated
.. © ox Sa 'v'(“!

g Saturated poaiwsae Sup
"% Solution &/ .. *-w-illsmas Solution

Solution that is mor
) A solution that can hold | concentrated than &
An unsaturated solution is a no more of the solute at | saturated solution *
solution, which contains less a particular known as super
amount of solute than is required | temperature is said to saturated solution .
to saturate it  at that be a saturated a crystal of solut¢’®
temperature. solution at that added to this solutio™
temperature. the exceﬁidut)
crystallizes.
ﬂ
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Chapter‘ 9

Solutions

=

fypes °° the basis of miscibility

Alcohol and Ether Water

tion of completely miscible g Soluti ;
SO st Tiquids -l g axtiatly
e miscible liquids
Phenol and Water

Triethylamine and

Nicotine and Water

/7 Solution of _
immiscible liquids #

Benzene and Water
Carbon disulphide and
Water

- _—
Upper Consulate Temperature

Water - Aniline system = 167°C
15% water solution.

Methano! — Cyclohexane = 49.1°C
29% methanol solution.

¢ )

PHENOL WATER SYSTEM

B

LS

* 5% solution of phenol in water.

Dilute Solution

A solution, which contains
relatively lower
concentration of solute.

A solution, which contains
relatively higher
concentration of solute.

+ At25°C, Solution of phenol and water contains two layers.
» Upper layer is saturated phenol with water.

Phenol is solute while water acts as a solvent
» Lower layer is saturated water with phenol.
* 30% solution of water in phenol-
Water is solute while phenol acts as a solvent
* At 65.9°C, the both layers merge in each other to form a homogenous mixture
containing 34% phenol and 66% water. :
* The temperature at which two conjugated mixtures merge in one another called
critical solution temperature or upper consulate temperature.

IDEAL AND NON-IDEAL SOLUTION

s swneon Non-ideal solution vsmesqo~:
A - B attractive forces are not equal in

o Jdeal solution et vt o

A- B attractive forces are equal in strength
with A - A and B - B attractive forces

strength with A - A and B - B attractive
forces

Vol
Olume of solution is equivalent to sum of

_Volumes of all components i.e. AV = 0.

Volume of solution is not equal to sum of
volumes of all components i.e. AV#0

Enthalpy change is zero i.e. AH = 0

Enthalpy change is not zero i.e.
AH # 0.

kObeys Raoult’s law

Shows deviations from Raoult’s law

U%S ENTRY TEST SERIES
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Chapter—9

| ',‘,'l"‘."h“.:;"" '-4"';..-'" Vel
o e rthisitti. RAOULT'S LAW 136
st e ORI S TR
‘ o Mathematical Symbols Conclusioh' |
Statements Representation _
| P p - vapour pressure of | The relative lowering o~
| The vapour pressure solvent in solution. | vapour pressure ..
{ of a solvent above a |
| solution is equal to p°. vapour pressure of | Independent of
! the product of the — pure solvent. temperature
! vapour pressure of p=pPX
pu:c ?ol\'c.m nnfd the x1. mole fraction of > D:pelndent on con,
mole fraction o of solute.
solvent in solution. solvent.
: le fraction of > constant whep
The lowering of x2 - mole frac o
' . equi-molar
vapour pressure is . solute. . p?‘0portions of
. . = 1°Xs . . .
directly proportlt_mal g Ap =.lowering of vapour dfﬂ'erent solutes are
t? lh]e il iraetion pressure. dissolved in the
DL UG same mass of same
The ; pelahive Ap/p° = relative solvent.
lowering .of vapour Ap lowering of vapour .
pressurc is equal to — =X, pressure |
the mole fraction of P .
solute. ‘ v

Raoult’s Law (when both components are volatile)

* Graph is plotted between compositions on x

* If composition of solution is;

-axis and vapour pressurc on y-axis

r Component A is 70% (highly volatile thus low boiling)"
~ Component B is 30% (less volatile thus high boiling)
P% and p“.t are partial pressures of pure components.

50 40 3
V.
apour Pressures of I uid-Lj
- _ ~ id So]
Binary mixtures of misc: u —=0lutiong
() Ideal solutj miscible liquids me

ons

()  Non-idea] or real solutiong
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Chpter

Solutions

(1) 1deal Solutions
A solution which obeys Raoult’s law js called ideal solution,
les
gxl_ﬁ.;!ﬂ——— benzene-toluene solution
(i) ~ benzene ether solution
(i) chlorobenzene-bromobenzene solution
(iv) ethyl iodide-ethylbromide solution
geotropic Mixture
A mixture or solution which distills over with the change in composition is
called zeotropic mixture.
m_@onal Distillation of Ideal Mixture of two liquids

A technique by which different liquids are separated from each other on the
basis of their different boiling points is called fractional distillation.

333}?%3.«“"'3 :-?c:t;aao) ooy e

G-

Tie line

X
* Boiling point of A
Yuig (low boiling liquid)

Temperature°C

1
so%a K Z 0,0 =B (mole % of B)

B =100.0 Composition = 100.0 = A (mole % of A)
A=00 BO%B

Non-Ideal Solutions . .
A solution or mixture which does not obey Raoult’s law is called non-ideal
solution.

*  They show . deviations from Raoult’
structures i.e. size, shape and intermolecular forces.
* Formation of such solution is accompanied by changes in volume and enthalpy.

Azeotropic Mixtures
Those mixtures whic
change in composition at any temperature
called azeotropic mixtures.

Types of Deviation

: )es:-
The deviation of non-ideal solutions are of two typ

Positive deviations
Negative deviations

s law due to difference in their molecular

h boil at constant temperature and distills over without

like a pure chemical compound are

109
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Positive Deviations - * wemenm Negative I)e‘,iai"s -y
TN iy S beeeverye Posi . vapour pressure 1s less
Definition When the vapour pressure 1S When the vap . 11; s €r thay
' that predicted by Raoult’s Law

greater than that predicted by |
Raoult’s Law : S - solvent interaction is
- : : olute — solvent 1 Stronger
Reason Sdlitte- sateent ferees o than solute — solute or solvent - solveny

weaker than solute — solute or

: . i tion.
solvent — solvent interaction. interac o SUNNY
Graphical & '
Representation r P TR NN S e
PP, ¢+ '. - T .............. ",..
SRESETY e o i /
A=t Py {,_’ § N -y Po .
i \\\ M 4 e ., e p’
> ~ ’ i S v‘."
H » Ne il d AN
g ”3‘;‘ NI g ............. '
> l." . \;‘ . > ) PA ...... .
’ 2,
“ + 3N 2 A=100  composition A=000 |
A=100  Composion =~ A=000 B=000 B=100 l
B=000 B0 NEGATIVE DEVIATION
POSITIVE DEVIATION . ;
Examples Ethanol-water mixture boils - at | Hydrochloric acid solution in water is ap |

78.1°C with 4.5% water and 95.5% example of negative deviation. HCI forms
alcohol. 78.1°C is lower than the | an azeotropic mixture with water, boiling at |
/ boiling point of ethanol (78.5°C) | 110°C and containing 20.24% of the acid. ’
L and water (100°C). | |

SOLUBILITY '

The concentration of the solute in the solution when it is in equilibrium with  the
solid substance at a particular temperature is called solubility

OR .
Number of grams of solute dissolved in 100g of solvent at a particular
temperature is called solubility.

Examples .
(i) Saturated solution of NaCl in water at 0°C contains 37.5g of NaCl in 100g of [
water. , J
(i1) The solubility of CuSO0s in water at Q'Cis 14.3g/100g while at 100°C it is
75.4g/100g.
Factors Affecting Solubility
# Nature of solute 4
. Nature of solvent |
. Pressure (in case of gas)
» Temperature

Solubility Curves

KIPS ENTRY TEST SERIES |
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. Chnapte™ Solutions
Copd
. o5 of Solubility Curves
(a) Continuous Solubility Curves
100 4
90| Jo®
80 \\#
70 /
o | g/ 1 ()
260l | v
3 40 / |K /'// N4CI
V'
“"i % o 4BP%
L~
200 1 | M | S
10>< ot |~ // (S)
0 .‘>‘>-// CGP(S Da )
010 20_30 4050 6070 8050700
Temperature £C)
Continuous curved lines are analyzed as
' Straight NaNO; KCl, NaCl
Lines Abrupt — CzCl,, KNO;
Dcclinc CCZ(SO.i)_l
(b) Discontinuous Solubility Curves
t 16(%—8”5 ®
o
T 120
(=]
8“ -
S ¢
s 80
g
o
£
£
0
3
0(')— 20 40 60 80 100  x-axis
Temperature’C ———
COLLIGATIVE PROPERTIES OF SOLUTIONS
Liquid Properties 7
o '
© Property which depends The property which depends Those prope::ties which are
UPon the numper ofparlzicles uponp “i)ec :rrangemenls of sum of individual component
?f Solute ang solvent but atoms in a molecule. of a substance e.g. molar mass
"dependent of the nature of : of H2SO4
the solute,
ey —— 111
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Chapter—g

Examples of Colligative Properties
(i)  .Lowering of vapour pressurc
(i)  Elevation of boiling point
(i) Depression of freezing point
(ivy  Osmotic pressure

ﬂr'he word colligative means "bOund
together in a collection” and is e
because a collection of solute partjc| i
is responsible for the observed effects,

e

.

~

(i)
(ii)  Solute should
(iii) Solute should

.

Conditions for study of colligative

Solution should be dilute.

\

be non-volatile.
be non-electrolyte. .

o

Lowering of Vapour Pressure

° Addition of solute in solvent

decreases the vapour pressure of solvent.
Lowering of vapour pressure depends upon no. of molecules of solute and mass of

solute. .
AE =x,
p
A n
—°E=——2 (1 for solvent and 2 for solute)
p- nn,
Ap n
_;p_=._l. (n2 = 0)
p n
massin g of solute(W ,)

Ap_n, _ Molarmass(M,)
p° -n, massingofsolvent(W,)

Molar mass(M,)
Ap _W,M,
pP° M,W,
M= WM,

Ap W
|
Elevation of Boiling point

i.e 100.052°C.
Boiling point elevation valye
cl?ullioscopic constant denoted by
Higher the concentration of solute
ATy = To-T, '

Addition of solute in solvent i
P ncr 1133 e
Boiling point of H,0 in 0.1 molale:: es the boiling point of solvent.

lution of urea and glucose will rise by 0-

és called molal boiling point constant
b.

greater will be boiling point elevaﬁOR-'

ATy (Elevation in boiling point)

ATva molality ‘
AT m
AT, = Kym

'KIPS ENTRY TEST SERIES
www.edu

"

catedzone.com

>

sol“ﬂo

N |

052C

of

1




W/pu’fr:‘g” Solutions
AT =K 1., 1000
M, W,
K. W
M,=—2-x—2x1000
* AT, W,

Me,surement of Boiling point elevation
The boiling point elevation can be measured by Landsberger’s method. The

apparatus consists of four major parts. :
(i) An inner tube ,
(i) A boiling flask
(i) An outer tube
vy A thermometer (Beckmann'’s thermometer)

Mion of Freezing point
Addition of solute in solvent will decrease the freezing point of solvent.

. Freezing point of H2O will decrease by 1.86°C in solution of urea and glucose i.e
-1.86 C. | :
. Decrease in freezing point is called molal.freezing point constant or cryoscopic
constant denoted by K. .
AT[ L Tl-T2
AT¢ o molality
ATr=Krm
AT is called depression in freezing point
: AT, =K, 1000W,
M,x W, _
K, 1000 W,

. Molar mass of solute (M) AT, W,
Measurement of Freezing Point Depression
There are two important methods for the measurement of depression of freezing
point.
1.  Beckmann’s method.
2.  Rast’s camphor method.

Beckmann’s method.

The apparatus consists of three major parts.
a. A freezing tube.
b. An outer larger tube.
c. A large jar containing a freezing mixture.

0. % Solvent B B.P. (°C) |
‘18 Acetic acid 118 3.07 17 3.90
2 Water 100 0.52 0.00 1.86
3 | Benzene 80 2.70 5.5 5.10
4 Ethanol | . 79 1.75 -114.5 1.99
S | Ether " 34.4 2.16 -116.3 1.79
xlps\. '\
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Chapter—9 : Solyy
\hn

ENERGETICS OF SOLUTIONS .
The quantity of heat energy, that 1s .absorbcd or released when g Subgy i
forms solution, is termed as heat of solution. g, |
Bl bl i solution of a substance is defined as the heat

HYDRATION s surround and interact with solyte io

The enthalpy or heat of
when one mole of the su
solvent at a given temperature

: |
bstance is dissolved in a specified number of molesge';
of |

[
|

()

The phenomenon in which water molecule
or molecules is called hydration. - .
The number of water molecules surrounding an ion depends upon the Charge |

density of the ion ) )
Charge density = charge/size, higher the charge density greater will be the NUmbe,

of molecule surrounding it. . ,
> Positive ion will be surrounded by greater number of water molecy]es 9 |

» o .
compare to -ve ion because of its high charge density due to its smaller size

> Negative ion will be surrounded by less number -of water molecules as compg, |
to +ve ion because it has less charge density due to its larger size.

The ion which is surrounded by water molecule is called hydrated ion.
The number of water molecules which surround an ion are called water molecules |

of hydration.
The number of water molecules which are part of the crystals are called water of

crystallization :
The compounds that have specific number of watér molecules are called hydrates. |

Water of crystallization can be removed by heating of substance. . |

ns

|
|

Hydration Energy of Ions ' ' - |

The hydration energy is the amount of heat evolved when one mole a gaseous '
ions are dissolved in water to give infinitely dilute solution. .
H*g + H2Op — H*uq AHh = - 1075 kJ/mol

:

HYDROLYSIS - ' !

The interact.ion.s between salts and water to produce acidic or basic solutions aré
called hydrolytic reactions and this phenomenon is known as hydrolysis.

YD F S O ket es 2. The Result of Salt Hydrolysis R G NEERI R
No. Salt made from Example Nature of solution
‘//
Strong acid with high pK, +
! Strong base with high pl.(,, NaCl, KNOs, Na;SO4 ff_tf/
2 Strong acid with high pK, + ek
Weak base with low pK, " NH4ClI, AICl3, CuSO4 Acidic
]
I
3 Weak acid with low pK, + g
Strong base with high pK, Na,CQj3, NaHCO3, CH3COONa Alkalin®
, Weak acid with low pK, +
/ 4 Weak base with low pKj, CHaCOONH;4 w

!/4
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Which of the following solutions of H2S04 is more concentrated?

1. (a) 1 molar solution (b) 1 molal solution
(1 normal solution (d) All have same concentration
4 which og‘ the following unit of concentration {s dependent on temperature?
" (a) Molanty (b) Molality
() Mole fraction (d) All .
which of the following is an example of liquid in gas solution
- (a) Opals (b) Dust particles in smoke
(c) Paints (d) Fog
s The molal boiling point constant is the ratio of the elevation of boiling point to
(a) Molarity (b) Molality
(c) Mole fraction of solvent (d) Mole fraction of solute
5. which of the following are the conditions of colligative properties
(a) Non-electrolyte solute (b) Non-volatile solute
(c) Dilute solution ; (d) All of the above
6. Which has the minimum freezing point?
(a) One molal NaCl (b) One molal KCI solution
(c) One molal CaCl2 . . (d) One molal urea solution
7. Which of the following is not a colligative property? '
(a) Lowering of vapour pressure ' " (b) Freezing point
(c) Osmotic pressure ' (d) Elevation of boiling point
8. Which of the following substance do not show continuous solubility curve?
(a) KClO4 ' . - (b) NazS04.10H20
(c) K2Cr207 : (d) PbCl2
9. When common salt is dissolved in water?
(a) Boiling point of water decrease (b) Boiling point of water increase
(c) Boiling point of water remains same (d) None of the above
10. Every sample of matter with uniform properties and fixed composition is
called - . '
(a) Solute . *(b) Solvent
(c) Solution (d) Phase
11. Homogeneous mixture of two or more than two compounds is called
(a) Solution (b) Compound
12 (c) Radical (d) Ion
. The component of solution which is in smaller amount is called
(a) Solvent (b) Solute
& (c) Phase : (d) Ion
3. Solution with maximum concentration of solute at given temperature is called
. (@) Super saturated solution (b) Unsaturated solution
i (c) Saturated solution (d) Dilute solution
* 10ml of alcohol dissolve in 90ml of water, unit of concentration used is
(@) % w/w : (b) % w/v
5 O %v/v C [d) % v/w
" Number of moles in 1kg of solvent is called
(a) Normality (b) Molarity
16, (;) Molality ' (d) Mole fraction o
ssrsg of NaCl per 1dm? of solution of NaCl in water, the concentration’ 0
olution will be
(2) 0.1M : (b) 1m
(c) 1M (d) 0.1N
Kirg ENTRY TEST SERIES 115

‘www.educatedzone.com



17.

18.

19.

20.

22.

23.

25.

26.

27.

28.

utiOn‘

In partially miscible liquids, the two layers are

(a) Saturated solutions of each liquid  (b) Unsaturated solutions of each liquig

(c) Normal solution of each liquid (d) No la};er folrmation ;«'ilfes }l)llace

ion is equal to sum of volumes of its all comy, .
g,::eth?;::f::}oﬁf i ¥ (a) Will be an ideal solution Ponent,
(b) Will be non-ideal solution (c) Will show deviations from Raoy]t’g it

(d) Both b and ¢

The relative lowering of vapour pressure is

(a) Equal to the mole fraction of solvent

(b) Equal to the mole fraction of solute

(c) Directly proportional to the mole fraction of solute

(d) Both b and c

The solution which distils over with change in composition.

(a) Ideal solution , (b) Aeotropic solution

(c) Azeotropic solution '(d) Non-ideal solution
Mixtures which distill over without change in composition called
(a) Zeotropic mixture (b) Azeotropic mixture

(c) Amphoteric mixture ; (d) Ideal solution

Concentration of solute molecule when they are in equilibrium with solid‘

substance at particular temperature is called

(a)"Saturated solution (b) Solubility .
(c) Unsaturated solution (d) Super saturated solution
Solubility of KC10; gives '

(a) Continuous and falling solubility curve
(b) Discontinuous and falling solubility curve
(c) Continuous and rising solubility curve
(d) Discontinuous and rising solubility curve

The determination of correct molecular weight from Raoult’s law is applicable to
(a) A volatile solute in dilute solution

(b) A non-electrolyte and non volatile solute in concentrated solution
(c) A non-electrolyte and non volatile solute in conce
(d) non volatile solute in a dilute solution

Boﬂlng point elevations can be measured by

(a) Beckmann’s method (b) Landsberger’s method

(c) Lind’s method (d) None of the above
Beckmann’'s apparatus is used to measure

(a) Boiling point elevation

(c) Lowering of vapour pressure

Water molecules surrounds more aro
(a) +ve ion

(c) —veion

ntrated solute

(b) Depression in freezing point

(d) Lowering of csmotic pressure
und ’

(b) complex-ion

(d) neutral atom
The compounds in which water molecules are added are called

(a) Hydrated ions (b) Double sults
(c) Hydrates (d) Complexes 116
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~Chapter-9. | S - | Solutions

29. - “Hydration is a process in which
e -'(a) Molecules are surrounded by solvent molecules
(b) lons are surrounded by solvent molecules
(c) Both ions and molecules are surrounded by solvent molecules
(d) Both ions and molecules are surrounded by water molecules
30. Solution of Na;SO4 will be
(a) Basic (b) Acidic
(c) Neutral e : (d) Cannot be predicted without data
© 31. ppm means
" (a)Parts of solute in 1000 parts of solvent
(b) Parts of solvent in 1000 parts of solute
(c) Parts of solute in one million parts of solution
_ (d) Parts of solvent in one million parts of solute
; 32. 1 molar solution of glucose in water contains weight of glucose
(a) 180g/dm?3 : (b) 170g/ dms3
(c) 190g/ dm3 (d) 195g/ dm3
33. Water of crystallization can be removed by :
(a) Drying ‘ (b) Heating
My (c) Evaporation (d) All of the above
34. The relative lowering of vapour pressure is directly proportional to molality if
the solution is
(a) Concentrated | (b) Dilute
(c) Saturated (d) All of the above
35.. Which one of the following salt does not hydrolyzed
- (a) NazSO4 ' (b) AICla
(c) CuSO4 A Lo (d) NH4Cl1
}
KIPS ENTRY TEST SERIES 117
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Ch apter— 1 0

'Electrochemistry

TROCHEMISTRY

L 1t is the branch of chemistry which is

chemical energy and electrical energy.

» Electrical energy .is converted .into chemical energy through electrolytic cells.
» Chemical energy is converted into electrical energy through galvanic or voltaic cells.

ATION STATE OR NUMBER
OXIDAZT==-

It is the apparent charge on an atom of an elemen
be positive or negative or zero.

Rules for assigning' oxidation number

concerned with the inter-conversion of

t in a molecule or an ion. It may

IR
Element
et

Compound

e Molecular form

o Bulk

chunk

H2, Sg
Diamond (C)

» Molecular / Bulk / chunk

Ion

Non-Metal — Non-Metal
* Less electronegative non-metal = +ve
More electronegative non-metal = -ve

* Algebraic sum of oxidation numbers = 0

» Metal — Non-Metal
Metal = +ve
Non-metal = -ve
Algebraic sum of oxidation numbers = 0

HCI ; E+1f+ (-1)=0

O O
> Oxidation number will be equal to the
charge on the ion,

SiO;; [+4+2(-2)] =0
NaCl (+1)+ (-1) =0
-CH -1

Poly-atomic ion

> The algebraic sum of oxidation number is | SOs2 +6+[-2(4)] = -2
equal to charge on that ion. ’

» Always -ve oxidation number ‘NaH +1)+(-1) =0

> Always +ve oxidation number HO0  [+1(2)]+(-2) =0

> -2 oxidation number(normal oxides) Hz0; -1(2)-2=0

> -1 oxidation number(per oxides) "H20g; *lr=1w Q

> —1/2 oxidation state (super oxides) KOz [+1+2(-1/2)]=0
> +2 oxidation state OFy; [+2+2(-1)] = O

p—

VVY

v

B Reduction

Gain in oxygen » Loss in oxygen

Loss of hydrogen » Gain of hydrogen
Loss of electrons » Gain of electrons
including anode reactions including cathode
Increase in oxidation reactions

State » Decrease in oxidation

state

www.educatedzone.com
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Examples \‘
K2Cr207
(+1)2+2Cr-2(7) =
Oxidation number of IA group (+1) +2+2Cr-14 =( ()) 0
2Cr =+14-2 = 4]
Oxidation number of 11-A group (+2) = 2
Oxidation number of I1I-A group (+3) NaBrOs
1+4Br+(-2)(3) = 0
14Br-6 = 0
Br-5=0
: Br =+5
ELECTROLYTIC CONDUCTION
~mavew. Electrolytic Conduction sasmeiiinrioesinis Electronic Conduction -
e Conduction through fused or aqueous e Conduction through solid meta]
electrolyte .
e Itis due to mobile ions e Due to free electrons [
e Conduction increases with increase in e Conduction decreases with =
temperature due to increase in temperature due to increase in
ionization oscillations of cations

Products of electrolysis
(using inert electrodes of platinum or graphite)

Products of electrolysis

(when electrodes take part in the reaction)

: ~.z Copper ¢ -~ o - Electroyte -+~ Cathode Anode
Electrolyte ; % :
ectrolyte ;§ cathode & Copper anode PbBra(molten) | Pbys) Brag
Cu Cuyy dissolves NaCl (molten) | Na) Clag
CuSO4aq | deposits | to form Cu2?* NaCljag H2 g Clag
ions : CuCl; (aq) Cu) Clag
Silver . - CuSO Cu O2g
Electrolyte 4(aq) 9
ly cathods Silver anode KNO3(aq Hag O2g
Ags dissolves ‘NaOH; Hap O2
AgNOj3(aq and Ag -
HNO3 (ag deposits :gns farm. .Ag? HaSO4(eq Haw e %

USES OF ELECTROLYSIS

Extraction of Na metal

Fused NaCl is used

Down’s cell is an example

Caustic soda from brine

Nelson cell (aqueous NaCl is used)

M
Extraction of Al

and Ca extraction

Extractioq occurs from their fused chlorides
Electrolysis of fused bauxite is conducted

Anodized Al

Prepared by making anode of Al

Purification of Cu

Electro_phtlng

Anode is made up of impure copper

—

Copper, silver, nicke

electrolytic cell

1 or chromium plating is‘df:i/
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Chapter 22

Electrochemistry

RoCHEMICAL CELLS °

gLECT

The cells consisting of electrodes dipped into an electrolyte which make the inter-

conversion of electrical energy and chemical energy possible, are called

electrochemical cells.
of electrochemical cells:

VP“ Electrolytic cell:
{l}l Voltaic or galvanic cell:

A cell in which a redox reaction occurs at
the expense of electrical energy is called
el ectrolytic cell.

o E1eCtrolytic Cell s ommmtmmmmmnsionmse:nesmmmen oltaic/Galvanic Cell =7

A cell in which redox reaction generates
electric current through chemical reaction is
called voltaic or galvanic cell.

Anode is +vely charged

Anode is —vely charged.

“Cathode is -vely charged.

Cathode is +vely charged.

Electrical energy — chemical energy

Chemical energy — electrical energy

Both reduction reaction and oxidation
reaction occur in the same compartment.

Reduction reaction and oxidation reaction
occur in the separate compartment.

Non-spontaneous redox reaction occurs.

Spontaneous redox reaction occurs.

Salt bridge is not used.

Salt bridge is used.

Used for the extraction of metals,
purification, electroplating and anodizing.

Used for the measurement of electrode
potential.

It consumes heat (endothermic)

It generates heat (exothermic)

electrolytic cell

| voltaic cell

Nelson’s Cell and Down’s Cell

Da'nicl’s cell, Ni-Cd cell, fuel cell

VOLTAIC OR GALVANIC CELL

Left Half Cell (Oxidation Half Cell)

Salt Bridge

Itis aqueous solution of KCl in a gel.
Working

Two half cells are present in voltaic cell

Zn - electrode is dipped in 1M solution of ZnSOs

Right Half Cell (Reduction Half Cell) )
Cu - electrode is dipped in 1M solution of CuSOa.

> Connect both the half cells electrolytically through the salt bridge

> Close the external circuit by connecting
> The electrons will flow from Zn to Cu

Zn and Cu electrodes. .
t:lifrox.tgh external circuit. The following

reactions will occur at respective electrodes.

e At anode

Zney ——> Zn%*@aq *+ 2€

e At cathode

Cu20~(ﬂq’ + 2¢- —m> C\l(.)

¢ The voltaic cell reaction is

oxidation

reduction
represented by

Kipg
ENTRY TEST SERIES
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\tr’ ‘
Zny) /| Zn?*pg 1M || Cu?*(aq) 1M / Cuyy \l

e emf of the cell
E°=1.10V |
* Function of salt bridge
" » Salt bridge acts as a passage for the transfer of neganve ions (SO,
right half-cell to left half-cell.
» If the exchange of SO4% ions is stopped, then the oxidation. -redyg
reaction will stop due to charge accumulation in both half cells

) fro

Ae"IOde . fv\ " Cathoede
e- F U e-
Zn

Salt Brikige Cu )

) Zn—>2n"% ze-cut?+ 2z e- > I

Replacing the external circuit by a source of high voltage can reverse the voltaic
cell reactions. Such cell is called reversible cell.

ELECTRODE POTENTIAL

The potentlal set up when an electrode is dipped in one molar solution of its |
own ions at 298K called standard electrode potential or standard reduction
potential, denoted by E°, '

Electrode potential, of any element, can be calculated by comparing it with
standard hydrogen electrode (SHE). ‘

STANDARD HYDROGEN ELECTRODE SHE
SHE consists of

lass Tube filled with H, gas at 1 atm. Pt-foil, coated with finally divided platin® |
black 1s suspended in it, |

* The whole system mentioned- above is dipped in 1M solution of HCI
¢ Electrode Potential of SHE is arbxtranly considered as zero

T-ZS'C

- | - ‘__A
KIPS ENTRY TEST SERIES : .
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. galt bridg® is

10

.pte!"
v NT OF ELECTRODE POTENTIAL

ed electrode is joined with SHE and form a voltaic cell
used to connect both cells, filled with solution of KCl

yoltmeter is attached to measure electrode potential

oxidation 0T Reduction occurs at SHE depending on the nature of the concerned

.

When reduc

Electrochemistry

2“'(-1) + 21 —>

tion occurs on SHE then volt meter reading will be +ve.

" Haga)

Wwhen oxidation occurs on SHE then voltmeter reading will be in -ve

HZ(‘-) 3 _)- 2H".q) +2e-

potential of Zn is called oxidation potential
potential of Cu is called reduction potential

-0.34V

Ha@ e
N € " cathode| €
porous Cu
- :
= E - - E |
h-[-f—- Cu2 -
; : SOy 2. oHH
: H - 4 L1 so,
___' Cl= 4 » c_]
‘ . _ °’cl- ‘
IM HCl = IM CuSO, IM ZuSO, ' 1M HCI
. et -
T=25C T = 25°C
R ——— .
\ - :
ij::'dme Plate which carries electricity into the liquid
Calhoed plate at which oxidation occurs
Coudu;o plate at which reduction occurs A
lnsulagg, % A substance which conducts electricity but is not chemically changed
Strong ¢ A solid non-conductor :
Weak ele:'m""’ A liquid which is fully ionized
Non rofldyte A liquid which is not fully ionized
El'ﬂroly,is yie A liquid which does not undergo ionization. .
Anigp - Decomposition of an electrolyte by passage of electricity
c“it)n\ Negatively charged ion that travels to the anode during electrolysis

Positively charged ion that travels to the cathode during electrolysis

5 www.educatedzone.com
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Chapterhlo N
THE ELECTROCHEMICAL SERIES o _
the order of their increasing standarq g,

When elements are arranged in ing list is known as electrochemj Clrog
: n scale, the resulting 1S crmical ser
potentials on the hydroge Electrochemical series -

Standard Reduction Potengj,)

Element - * Electrode . (E)
Li Li'+e—>Li _ -3.045
K K'+e—>K -2.925
Ca Ca”+2e—>Ca ? -2.87
Na Na'+e—> Na -2.714
Mg - Mg” + 2e—> Mg - -2.37
Al 9 Al +3e— Al |8 -1.66
7n g g Zn"+2e—>Zn 3|& -0.76
o 8% Cr+3e—>Cr ~ B[R -0.74
o~ Fe g5  Fe'+2e—>Fe & ] | -0.44
: ca 3l cd*+2¢->Cd i|8 -0.403
. ) Ni § |2 Ni*+2¢>Ni &g 025
> ://» Sn g 5 Sn* +2e—>Sn ] ; A_o. 14
H, g § 2H"+2¢=>H, é ,,% 0 600
Cu &= Cu*+2e—>Cu &|& +b 34
Cu s Cu'+e—>Cu 2 +0.52|
L - I, +2¢ -2 +0.535
Fe L Fe +3e —>Fe 40771
Ag Ag +e—>Ag - | +0.794
Hg Hg" +2¢'—> Hg 0.885
Br, 4 Br, + 2e = 2Br +.| 08
cl. Cl, + 26— 2CT +1.360
?u Au” + 3e'—> Au : +1.50
- F,+2e—2F $281
:PPII;IC:‘TION S OF ELECTROCHEMICAL SERIES :
pplications
(i)  Prediction of the feasibility of a chemical reaction . I OF
The Electomchemical series tells us that whether a reaction is feaSibl'.: o n::?ib'le‘“’d
sum of E° values of the two half cell reaction is positive, the reaction is f€2
if it is negative then the reaction will not be feasible.
(1) Calculation ot: the Yoluge or emf of the cell e ¥
o 3:cc:rggeithawng higher position in series will act as an anode, oxidatio” o
) ;311:2;1' ggcithaﬁng lower position in series, will act as cathode, reductio” .
N |
| A

KIPS ENTRY TEST SERIES . h
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CupterZ —
/, £ relats Electrochemist
arison of relative tendep, ry
Comp ¥ of metals gng
M reduced nion metals to get oxidized of
value of the electrode potentig] shows, eith, .
rﬂiuced » €lther t_he metal or non

n electr s
to accept electron and undergo reduction ::; Potential greater

i will be the tenden
Relative chemical reactivity of metals vice versa cy

(L .
Greater value of the standard reduction Potential of a specie Ie : .
tendency to lose electron to form +ve ion hence lesser will be it s.St?r will be its
g Reaction of metals with dilute acids reactivity.

() Displacement of one metal by another from its solution
Metal will displace another metal frpm the aqueous solution of its salt if it lies above
the electrochemical series. For example Fe can displace Cu from CuSOs,
not displace Mg from solution of MgSO,.

MODERN BATTERIES AND FUEL CELLS

Zn does

ssmRc=es; Primary cells “cipeasgin woramegazs .. Secondary cells: musmsyvaing
Those cells which cannot be recharged are Those cells, which can be recharged, are
called primary cells. called secondary cells.

Dry cell, alkaline battery, mercury and silver | Ni-Cd battery and fuel cells.
oxide battery.

LEAD STORAGE BATTERY OR LEAD ACCUMULATOR
Introduction:
» ltis a secondary cell.
Anode; : :
> Metallic Lead (Pb)
Cathoge.
> pb02
ue"tmlyte:
” 30% H,50, having density 1.25g/dm?
harging;
Ree’hapb +PbO, + 4H+ + 28042 —> 2PbSOs
ol | thode of a
. de and ca
; Anode and Cathode of the battery is connected to the .ano

Source of high- voltage.
> Pb + PbO2
2PbS0O, + 2H20

M -t 125
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Chapter-10 -
: i ischar in and it P
NOt:. C tration of H2SOs decreases during discharging is resto,
oncen C
recharging.

» Density of H2SO4 decreas
is restored on recharging.
» Lead Storage Battery consists of 6

volts.

Uses
» It is used in car batteries

DIFFERENT BATTERIES

Alkaline =

Partxculars %,‘k battery oy AgO battery

es from 1.25g/dm? to 1.15g/dm? during discharging

_cells and each cell produces energy of

'l‘ype of cell Primary Primary Scconfiary Secondary
o Porous carbon
Anode Zn rod Zn metal Cadmium impregnated with p;
Ag20 mixed s ~ Porous carbon |
Cathode ‘MnO2 with NaOH NiOa impregnated with Pt
Nature of _Electrolyte is | Electrolyte is -| Electrolyte is . IIiOH = :leciogt 5
Electrolyte basic basic basic Operutos dt hngk
> temperature.
Voltage ‘1_5\/ 1.5V ' 1.4V 75% bond energy into
: i ‘ ' electricity
. Battery,
— - Toys, electronic ] ful
. ) Uses | watches, tape | watches, auto | Mobile phones Used in rocket dng
: . recorder etc. | exposure el
pa— camera
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which of the following element act as inert electrod
ode

(o) S (b) Ag

o icity is passed (d) None

if electrn—llt)'f -2 P : ed through CuSO, solution b

which of the following possible change occurs? y using Pt electrode then

i ited at cathode

a) H2 18 deposite T .

{c)) Cu is deposited at anode E d} Alollg;-t of th'e solution becomes fade
tronger the oxidizing agent, greater is the possible

(a; g:éiitil;)&e};otti:\?nal Eg) Reduction potential
c

(which has maximum oxidation number!?emf of cell

b (b) Cr

2 (d) Mn

which of the following cell is not rechargeable?

(a) Lead storage battery (5} i st ]

) Fuel cell (d) Ni-Cd cell
Inan electrolytic cell current flows?

(a) From cathode to anode in outer circuit

(b) From anode to cathode outside the cell

(c) From cathode to anode inside the cell

(d) both bandc :

Which of the following is true in the case of Zn-Cu cell?
(a) The flow of electrons takes place from copper to zinc

E* of copper electrode is less than that of zinc electrode
) Ees .

(c) Zinc acts as an anode and copper as cathode

(d) All are correct '

In a galvanic cell ~

(a) Chemical energy is converted into electricity

(b) Chemical energy is converted into heat

(c) Electrical energy is converted into chemical energy

(d) Electrical energy is converted into heat

The degree of dissociation of week electrolyte increases as
(a) Pressure increases (b) Dilution decreases
(c) Dilution increases (d) None :
Molten NaCl conducts electricity due to the presence of

(a) Free electrons (b) Free molecules

(c) Free ions (d) Atoms of Na and Cl
In which of the following reactions, ‘occur at cathode? |

(@) Cu** +2¢~ — Cu

(¢) Hg +0, — HgO

Electricity in voltaic cell is produced
() neutralization

due to

(b) oxidation

(Ic) reduction o ll)m?r;)c;r;’disc due to
1 electrolytic solution conductance o:;)ei::s

a free el
) et Pp-

I:) eslectrolytic cell, electricity carrie

g (b) noﬁ-spontancous reaction

Pontaneous reaction (d) all of above

C . 5 .
WIZQQOH 5 //—i 127
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15.

by 8

18,

19,

2S5,

26.

27.

28,

29,

16.

(d) depends on the nature of th .
€ Coupled ¢]
KIPS ENTRY TEST SERIES ——eirode

lled
Reaction at anode is calle (b) reduction

f?)) ::jgitlon (d) decomposition
In an electrolytic cell cathode provides elect.rons to
(a) +ve ion (b) —ve ion

(d) does not provide any electron

(c) neutral atom anode to cathode through

In Galvanic cell, electrons flow from .
(a) external electric circuit (b) salt bridge

(c) movement of ions (d) all of the above
Decrease in oxidation number is called .

(a) oxidation (b) reduction

(c) oxidation-reduction (d) all of above represent same entity
For the measurement of standard electrode potential, Zn is dipped in
(@) 1M ZnO solution (b) 1M ZnSO, solution

(c) 1.5M ZnSO0s solution (d) 0.1M ZnS0O;, solution

Right half cell contains.____ electrode

(a) Al : (b) Zn

(c) Cu (d) Fe

20/ 2n*30q) 1M | | Cu3,y 1M/ Cuy,) is representation of reaction in

(a) Daniel cell (b) Down’s cell

(c) Voltaic cell , , (d) Nelson’s cell

Salt bridge transfers '

(a) electrons , (b) anion

(c) current (d) ions

Voltaic cell can be recharged by ;

(a) by addition of fresh solution ~

(b) by replacing external circuit with external source of electricity
(c) by removal of solution
(d) by heating it

”1 2M solution of HC] '
Temperature for the ™Measurement of standard electrode potential is

(a) 298K (b) 300K
(c) 30°C (d) 310K
H: gas in SHE ig filled at Pressure of

(a) 760mm of Hg
(c) 780mm of Hg
Potential of SHE is considered ag

(b) 750mm of Hg
(d) 800mm of Hg

((3) ff:;inam (b) unity
(Chem!cal used in gal¢ bridge is ) multiple of 1
a) KOH ;

(c) KNO, (b) Kci

Electrode Potentia] of Zn h i) K

(a) oxidation
(b) reduction
(c) oxidation-reduction

adzone.com
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% Cﬁp_ Electrochemistry ¥
g0, List of elements based on hydrogen scale is called
(a) periodic table (b) groups
(c) periods ) (d) electrochemical series
1. The element that act as anod
3 sctsoshemical oall e always have position in
(a) higher (b) lower
(c) in middle (d) no effect of positi
; position
32. In galvanic cell Zn acts as an anode so its wval
potential in comparison to coupled electrode would II:: SRS
(a) greater o _ (b) lesser
(c) (reduc;t:;n + o;udatxon potentials) (d) none
33. Greater value of standard reduction potential
: i greater will be tendenc
(a) to get oxxdllzed (b) To get reduced 4
(c) to accept electrons (d) both b and ¢
34. Greater value_qf st.andard reduction potential, smaller will be tendency
(a) to .form positive ions (b) to form negative ions ]
- (scl ;g:::l zlrt’-ycir:lrllsi . A (d) all are possible '
. s ¥
(a) recharger.lble (b) non rechargeable s ;
. ﬁ)’ e‘llectrolytx::llc;etll (d) Daniel cell Be st
A ad accumulators are ' '
(a) secox'.ldary cell " (b) primary cell
(c) voltaic cell (d) both a and ¢
37. Density of H2S04 in lead accumulator is
(a) 1.25g/cm3 (b) 1.3g/cm3
(c) 1.20g/cm3 + (d) 1.15g/cm3
38. Capacity of one lead accumulator cell is ~
(a) 1.5Svolts (by2 volts
(c) 3 wvolts (d) 1 volts
39. In alkaline battery, the anode is made up of
(a) MnO, (b) Zn _
i (c) AgO, (d) cadmium
. The strength of solution of an element whose electrode potential is to be
measured is
(@) 2M (b) 1IN
" (c) Im (d) 1M
1. Apparent charge on atom in molecule is
(a) valency (b) coordination number
“ (¢) oxidation number (d) charge number
. Vol_taic cellisa
(a) irreversible cell . (b) reversible cell
- () alkaline cell ' (d) all of the above
*  In K;Cr;0,, the oxidation number of chromium is
s o
4. Percentage of sulphuric acid in lead accumulator is
(a) 40% © (b) 25%
is (c) 30%: (d) 50%
* The reduction potential of Zn is
(a) 0.76 (b) -0.76
“IPS ENTRY TEST SERIES - | s
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cﬂEmCAI‘ REACTIONS
¥ The breaking of pre-existing bonds an
chemical change or chemical reaction,

> .
On the basis of rate of reaction, chemical reactions can be broadly classified into

three types;

Very fast reaction AgNO3+ NaCl — A
1 C gCl + NaNO
:2: Very slow reaction 2Fe + 3H;0 + 0, — Fe203.3H2(3)

() Moderately slow reactions C;HsOH + CH;COOH — CH,COOC,Hs + H,0
RATE OF REACTION

The change in concentration of a reactant or a product divided by the. time taken for
the change is called rate of reaction.

Change in concentration of the substance
Time taken for the change

Rate of reaction =

Units of rate of reaction: -
The units for rate of reaction are moles dm™s”'

Types of reaction rate:
For a gas phase reaction,

Average rate units of pressure are used in place of
The rate of reaction between two specific molar concentration.

time intervals is called average rate. \_—/—
Rate of reaction = dx/dt )
Instantaneous rate

The rate at any one instant-duringa - -
specific interval of time is called instantaneous rate.

\mc"m n of instantaneous and average rate:

* The average rate and instantaneous rate are equal for only one instant in any time

interval, .
* At the beginning of reaction, the instantaneous rate is higher than the average

rate,
* Atthe end of reaction, the instantaneous rate is less than
* The average rate will be equal to instantaneous rate,
approaches zero.

the average rate
when the time interval

The rate of a general reaction.
A — B can be expressed as

~ —d[A] _+d[B]
Rate of reaction =— —=""4

L el Y
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RATE LAWS FOR ELEMENTARY REACTIONS o
A— Products Unimolecular | Rate = k [A]
A+A— Products Bimolecular Rate = k[A]?
A+B— Products Bimolecular Rate = k [A][B]
A+A+B— Products, Termolecular Rate = k ,[AP[B]
A+B+C— Products Termolecular Rate = k[A][B][C]

SPECIFIC RATE CONSTANT OR VELOCITY CONSTANT

Definition: . .
The rate of reaction when the concentrations of the reactants are unity jg &l
specific rate constant of a chemical reaction. e

Explanation . _ )
According to law of mass action for a general chemical reaction.

aA+bB — cC+dD
Rate of reaction = k[A]' [B]b
Here 'k’ is called specific rate constant or velocity constant for the reaction.
e Let [A]J=1mol dm- and [B] = 1 mol dm-3 .
Rate of reaction =kx1*x1° =k

* Under the given conditions, k remains constant, but it changes with temperature.

There is only one factor i.e.
temperature which affects the

specific rate constant

Difference Between Rate of Reaction and Rate ‘Constant of Reaction

-~ Rate of reaction e
- = =~ Rate constant of reaction “
. 3‘11:1: cl‘:sggetu;i cc:'mcentratxon‘ of a reactant * Itis the proportionality constant,
the i uct divided by the time taken for which is represented by k, in
change 1s called rate of reaction, réite equatig y K,
n.

* Its unit is mol dm-3s-1,
It depends wupon concentrati * Its units depend on the order of
reactants, S ot reaction.

* Itis independent of the

. IfGE " i
aries with the Passage of time under concentration of reactant or

given conditions,

* Example: Products.
aA+bB — cC+dD * It always remains constant
Rate of reaction = k[A]a[B]b ; gnder the given conditions.

Xample:

aA+bB— Product g=_Rae_
—_ [A]'[B]

KIPS ENTRY TEST SERIES -
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ature,

A

determining step.

MNATION OF RATE OF REACTION

¢ Determination of rate of reactio

reactants.

¢ Graph is plotted between concentrati

» Select any two points in a curve.

« Make a right angle triangle of these points,
L]

on of reactant and time & we get a curve.

Getting the tan® of right angle triangle, we shall get

Rate of reaction = Change in concentration of reactant

Change in time

METHODS FOR THE DETERMINATION OF RATE OF A CHEMICAL REACTION

Physical Methods

~«= Techniques

e, i,

e 3ie, Details caatiir i can s

5
Involves the measurement of concentration of

" Spectrophotometer is used.
Spectrometry " Reactants and products absorbs U.V, I.R radiations
* Amount of radiation absorbed give rate of reaction
* Conductometer is used ‘
Electrical * Conductivity depends on the concentration of ions in the |
conductivity method | solution. ' :
* Conductivity of ions of reactants give rate of reaction
_ = It is applied to the reaction in which volume of solution is
changed.
Dilatometric method | Volume change of a reaction is proportional to extent of
reaction. '
= Polarimeter is used . £ o
= Reacting molecules ratates angle ol rotation ol plane
Optical 1;;otatlon polarized light . . s .
method s Value of angle of rotation gives information about rate of
reaction
e Refractometer isused ) 1 3 _—
Refra trd = It is applied to the reaction in which change in refractive
ctometric indices occurs. ) Sl oam alvzed
method e Transformation of glucose into alcohol can be analyze
regarding rate of reaction through this method
Chemical Method
* Titration
e : 133
XIPS ENTRY TEST SERIES
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Chapter-11 Reaction Kine,

\te'
FACTORS AFFECTING THE RATE OF REACTION

i I PR S NI Y e,
%o R A s, wagmpatnr: Details weipisianiidy Y
T INAMI@ i e (L S e e i e

*= More active reactants give fast rate of reaction _
= No. of electrons present in innermost shell affects the reactivity oo

reactant )
Elements of IA are more reactive than IIA.

tralization reactions and decomposition reactiong are very

o,

Nature of .

reactant = Neu
fast. _
Oxidation reduction reactions are slower

= Jonic reactions are very fast :
* Reaction is due to effective collision of reactant molecules ——

Greater concentration of reactants, more effective collisiong
’

thus rate of reaction will be high
* In case of reactants in gases, their concentration is increaseq
Concentration by increasing their partial pressures

elzonciant | Rate of reaction is directly proportional to concentration of

' reactants
* Sometime concentration of reactant become double and rate of
reaction increases four times ’
* Greater the surface area, greater will be chance of contact of
molecules
Suciicsaret |, Greater surface area of molecules, greater will be rate of
reaction. ‘

* Light travel in the form of photons.

* Photons have energy depending on frequency of light.

Light * Light gives the énergy to reactants to form activated complexin

minimum time.

* Light increases the rate of reaction.

. .By Increasing temperature, the number of collisions of molecule
Increases .

* Rate of reaction increases by increase in temperature of
reaction ' ‘

On Increasing temperature by 10K, the rate of reaction

becomes doubled.

" Arrhenius’ equation: K = ge-fo/ki (it gives us the quantitative
effect of temperature on rate of reaction. J
ORDER OF REACTION
The $um of all the exponents to which the i i ion are
: - : concentration te equation
raised is called order of reaction. " ey

Temperature .

The number of reacting molecules, wh i £
) : » Whose concentration as a result 0
chemical change, is called order of reaction, ‘ alter

aA+bB—— p
dx » M
T=k[AT[B]

Order of reaction = a+h

KIPS ENTRY TEST SERIES 1
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% e Reaction Kinetics

. . peri .
' inferred simply by looking at the rcacrt?::t:clllgaﬁgzzrmmed

sum of the exponents in th ¥
' ’lgzaﬁced chemical equation. ¢ rate equation may or may not be the same as in a
, The order of reaction provides valuable in
reaction.
Maximum order of reaction is three
order of reaction can be zero or can be in fraction
Order of reaction is related with rate equation and is
oOrder of reaction help us to determine mechanism of
If the molecularity and order of reaction is same
reaction. Otherwise it is complex reaction.
The chemical reactipns are classified as;
Zero order reaction
First order reaction
second order reaction
Third order reaction
pseudo first order reaction
Fractional order reaction
EXAMPLES OF ORDER OF REACTIONS
Zero order reactions ) )
Photochemical reactions are usually zero order.
First order reaction .
N;05— 2NO>+%20;2
Second order reactions
(i 2CH3CHO —2CH4+2CO
(i) NO+O3—NO2+02
Third order reactions
()  SnCl,+2FeCl3—SnCls+2FeCla.
(i) 2NO+Cl,—»2NOCI 4
HALF LIFE PERIOD
The time required to convert
period.
Enmple it
()  Half-life period of N2Os at 45°C is 24 minutes:
+ ) Half-life period of %5U is 7.1x108 or 710 million years.
VPORTANT POINT -
* Half-life period of second order rea
Concentration of the reactants. _ .
* Half-life period of third order reaction is inversely proportional to the square of
Initial concentration of reactants. :
In general for the reaction of nth order:

] o
[l%]n * a".l ‘
F REACTION | ‘

llETH(?Dﬁ’m'ro DETERMINE THE ORDER O

Ve methods are available.
() Method of hit and trial

.R]pa i) Graphical method

ENTRY TesT SERIES

quantity and cannot be

controlled by rate law.
reaction
then it is said to be a simple

Y WY VW VWV YW W

'50% of the "feacfa:itsinto products is called half-life

ction is inversely proportional to the initial
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www.educatedzone.com



‘Reaction Kinet
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(iii) Differential method
(iv) Half life method
(v) Method of large excess

ENERGY OF ACTIVATION in addition to the average kinetic energy,

The minimum amount of energy,

IMPORTANT POINTS ition state before going into product called Ativayyy

Reactants go into transi

g:f:fir activated complex is higher than reactants and products.

Amount of energy to form transition state is called energy of activation.

i isi ducts.
Effective collision produces pro . .
In :ﬁ'ective collision, molecules have certain amount of energy and collide in Gistas

mc‘?;ig:t::-nergy of products is lesser than reactants, the reactiPn i_s exothermje
When the energy of products is higher than reactants, the reaction is end.othermic.
Energy of activation of forward reaction is less than backward reaction for 4,
exothermic reaction.

Energy of activation for backward reaction is less than forward reaction for an
endothermic reaction.

ARRHENIUS EQUATION

According to Arrhenius

K = Ae®RT

In this equation

K = specific rate constant -
A = Arrhenius constant.

It tells us about collision frequency.
Points to be remembered: ’

> Tl}is equation explains the effect of temperature on the rate constant of reaction.
> kis exponentially related to activation energy and temperature.

> When a graph is plotted between %on x-axis and log k at y-axis, a straight
line is obtained with i = ive si
a negative slope. Actually, R—'}' has negative sign so the
straight line has two ends in second and fourth quadrants.
tan® = -slope of straight line (a -ve quantity

because O is greater than 90° and
1
Y more than 90° i negative) S

---------- a line parallel to x-axis
‘ 1s drawn to measure 6
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Q C'tht“'l :
» Slope = Unit of slope s Kelvin

|

2.303R

determj lunt
Ea = -Slope x 2.303R rmine activation energy of the reaction

Unit of activation ener
smaller is k value hen

'}lieh

VvV V VvV

&Y is Jouy ~
le mole !, greater is value of

€€ smaller will be the rate activation energy

/——""" .
" A Substanc_e‘:,_whlch'alters the rate of g chemical react; mai micall
unchanged at the end of the reaction, is calleq yot, " Ut remuaing chemic 4

Catalyst,
YSIS
CATALYSIS .
The process, which takes place in th
Lain © presence of a catalyst, is called catalysis.
es of Catalysis
o 1- Homogeneous catalysis
In this type of catalysis, the catal -
an : ’ yst and the
and the reacting system is homogenous throug}:gict:,tams el e
an * .
Exmples NO(g)
280z + Oz == 250,,
H+
CchOOH(.q) + CszoH(.q, S CchOOCqu")‘l‘HzO(Q)
2- Heterogeneous catalysis
When the phase of catalyst differ from-phase of reactant, catalysis is called
heterogeneous catalysis.
n. Example : Pi(s)

4NH;+60,5 S 4NOy+6H.0(q)
nt | CHARACTERISTICS OF A CATALYST
* Catalyst remains chemically unchanged.
. * Catalyst is more effective when it is in finely divided powder form.

* Catalyst should not affect chemical equilibrium state of reaction.

P . ivation.
* Catalyst cannot start a reaction; it only lowers the energy s

- ific i ir nature. B .
. Ca::;;s pzli':o;li’;:f;umrs&::h en any foreign ;?arti?lc aﬂ;cct tt::le :::tmty of catalyst.
* Addition of impurity in catalyst is called poisoning of catalyst.
It may be .

» Permanent poisoning

» Temporary poisoning

Bample
\L‘ pOSition of H30a.

* HCI can poison Pt in decomp© N OsP
* CO in Haber’s Process can poi1so
137 2
I
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ACTIVATION OF CATALYST
Promoter " atalyst is called promoter or gy;
Substance that increases the activity of cataly ator, & 1.
catalyst.
Example il tion of oil.
Cu promotes activity of Niin hydrogend
Inhibitor : it i inhibj 2.
—u_—\?hcn a substance reduces the rate of reaction then it is called inhibitor o, Regy,
catalyst. '
m_%traethyl lead is added to petrol which acts as inhibitor or negative catalys 5
Autocatalyst -
——ﬁe_reacﬁons, products formed act as catalyst called autocatalysis. 1
4.
—~ Examples ) )
 Hydrolysis of ester gives acetic acid which act as catalyst. ‘
gt \ * The reaction of oxalic acid with acidified KMnOs, MnSOs is produced Mn+2 ions gy |
3%, | as auto catalyst. : ‘ "
: |
R J ENZYME CATALYSIS : ‘ 5.
- Enzymes are biocatalytical proteins, which increase the rate of biochemical reactions, |
* The substance on which an enzyme can attack is called substrate. ] &
* The point through which an enzyme attacks on substrate called active site.
* [Each enzyme has its own active site. i
* Enzymes are highly specific for substrate. -
* Enzyme and substrate forms enzyme-substrate complex, which then breaks int 7.
product and enzyme.
* The name of enzyme usually ends on “ase”,
Examples é : 8.
* Urease, Zymase, Dehydrogenase, Hydrolase, Méltase ‘
. 9.

CHARACTERISTICS OF ENZYME CATALYSIS l

* The catalytic activi :
or activatJ:)trlc Activity of enzymes is gr eatly enhanced by the presence of a co- enzym
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The rate of rcaction
(a) Increases as the 'caction Proceeds
(b) Decre.asefhz;s\’e‘lal}:l rcactﬁm Proc
Remains C as the yeqp: :
((;; May decrease or increase a(:m“eoi}czzct)if)cms'
The addition of a catalyst to the reactio?, Proceeds,
2 ’(a) Increascs the rate of forwarq reaction OmvS}'stem.
(b) Increases the rate of reverse reaction,
(c) Increases the rate of forward by He

) Concentratjop of the r
€actant
(c) Temperature (d) Concentratiop, of the product
4. Onincreasing the temperature, the rate of ion i s '

(a) The activation energy of the reaction increageg

(b) Concentration of the reacting molecyles increases
(c) Collision frequency increases ,
. (d) None of these
5. -d[N20s]/dt represents
(a) Rate of formation of N2Os (b) Rate of decomposition of N20s
(c) Order of the reaction (d) None.

6.  The value of activation energy-is primarily determined by
(a) Temperature " ! '
(b) Effective collision
(c) Concentration of reactants :
(d) Chemical nature of reactants and products
7. Sum of exponents of molar soncentration is called

(a) Order of reaction (b) Molecularity '

(c) Rate of reaction ; ~ - (d) Average of reaction
8. Spontaneous reactions are

(@) Moderate 7 (b) Slow

(c) Fast ’ (d) not natural

9. In rate €xpression, the concentration of reactants is negative. It shows
(a) Concentration of reactant does not change

Concentration of product increases
(¢) Concentration of reactant decreases

Concentration of reactant increases

Unit of rate of reaction is 3

(2) Moles dm-a sec-! ((g; mgllﬁsd?rrg sec!

i thzrolles sec"h is plotted between | on x-axis and log k on y-axis a straight line
a graph is plotte =

T
two end in
(o tained with a negative slope wmc(}t;) g g

(a) I ang I quadrant (d) 11 and IV quadrant
12, 91 and IV quadrant ¢t is equal to T
(@) lt: t°f ‘}isaPPearance of reactan (b) Rate of formation of.pro
ate of reaction ; and b
(c) Energy released during reaction (d)a

1o,

W
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Re action Khl >
&

Chnpter—l 1 :
hen concentration of reactants are taken as unjty | ly
whe : .
B ermenias constant ) Molecularty Sy
(c) Specific rate constanl; . +Og(is) e
—2N204
14. (C:)ﬂ;:s:f;;::ﬁ°n of Aan - (b) Second order
(c) Third order (d) Zero order
15. For 3~ order reaction, the half life is inversely proportiona] ¢, i
concentration of reactants S ty
(a) Single (b) quarc
(c) Cube (d) Raise to power four
16. Which order of reaction obeys the relation t1/2= 1/ka
(a) First order (b) Second order
(c) Third order (d) Zero order
17. Radiations are absorbed in
(b) Dilatometric method

(a) Spectrophotometer method
(c) Optical relation method
Activated complex is formed due to

(d) Refractometric method

18.
(a) Pressure (b) Effective collisions
(c) Ineffective collisions (d) Temperature
19. Energy of reactant higher than energy of product favours
(a) Endothermic (b) Exothermic
(c) Moderate reaction (d) No reaction ‘
20. Energy required to form transition complex state is called ’
:a) Ea (b) P.E
c)V (d) K.E
21. Whéch of the follow.h.lg will hllwe very high rate of reaction?
((:? Iozli?;z ::ggrr:;posmon reaction ig) Eﬁ’u}ralization reaction
& of ab
22. (G)rc(:}ater the conc. of reactant ) -
a) Greater will be dx/dt b) Le :
- (:)n dx/dt will be moderate Ed; an?g; :gtlvt;c dxpas
ol Yt%‘:ﬂ which increases rate of reaction without being involved in )
(a) Promote |
(c) Inhibitor 4 e
24. The substan All of the above \
@ Promotcrsc“ that reduces the effectiveness of a catalyst are called }
(c) Inhibitors Eg; Poisoning catalysts
25. When catalysts and pro-catalysts
re
() Homogeneous cataly:i‘:t‘nt. are in more than one phase, it is
(c) Catalysis (b) Heterogeneous catalysis
26. Each catalyst has (d) Ea
(a) Specificity
(c) Its own Ea . (b) Special structure
27. Biocatalytical proteins are (d) All of above
(a) Enzymes
(c) Lipids (b) Substrate
.28. A catalyst can not effect (d) Any of above:
(a) Products ’
(c) Reactants }g; Ehemical equilibrium
KIPS ENTRY TEST SERIES \d) both a & b M
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Reaction Kinetics

/
An enzyme has its specificity due to

29- Substrate ;
(;) Temperature (b) Structure
y, Co-ensymes are (d) Pressure
i Non proteineous .
(z)) sugars (b) Proteineous

(d) lipids

3l
(b) Inhibitors

(d) Non-activators

(c) Stimulators

. il of et e i et 4
v
{2)) auto catalysis 22; ;;eﬁcatalyf!i?
33, Whena px:ldugt acts as catalyst then it is calcli:lalysxs
(a) futocaatl;l }; ?;s (b) —ve catalysis
., g Ve cataly (d) self catalysis
34. End name of enzyme is
(a) y1 ase
When ¢h ti 1 {g; -
35, en the reaction completes in more than one st
b ed by . eps, rate of reaction will be
(a) Fast step (b)-Slowest step _
(c) All steps (d) Molecularity of the reaction
36. For determining the order of reaction, we use :
(a) Refractometric method (b) Dilatometric method
(c) Optical activity method (d) Half life method
37. Energy of activation for backward reaction is less than forward reaction
for reaction
(a) Endothermic (b) Exothermic
(c) Moderate (d) Fast
38. The unit of slope in Arrhenius plot to calculate the energy of activation is
(a) K- (b) °F . ~
(€K : (d) °C
3. Which statement is incorrect about catalyst o
(a) it is used in smaller amount (b) decrease activation energy
(c) specific in action (d) it affects 3p°°‘ﬁ°ﬂrate comstan
40. Which of the following type of reaction is 3¢ order reaction

(b) NO + 0, —>NO,+0,
(d) None of these

P—

(a) 2N,0; 2N,0,+ 0,
(¢) 2FeCl,+ 6KI —> 2Fel,+ 6KCl + I,
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of Elements and Perig 4
\cit)
C TABLE iodic h
pURPc’I)‘rle;ggofc’liRti?)glprovidcs 2 basic framework to study the periodic beh
€

i t
physical and chemical properties of elemen

HISTORICAL BACKGROUND

Periodic Classiﬁcation

Chapteru- 1

; avigy,
s as well as their compounds, Ty

- = BT R L o :'-‘_r‘ wwe . '.-.-(.v‘ 7
s - T3 Re R 2% Basis of Classification #% TR,
& Name of g0y 4 Contributions SeSE e ks, Do t> Of Classiieation SENE
* Scientist &% 7. By . . . .
- A First ever Physical and chemical properties of substanc.:S
Al-Razi = classification

Elements can be classified in triads where the
atomic weight of middle element of each trigg is
Dobereiner | German Law of triads | 1.6t equal to the arithmetic mean of atomic
weights of the other two elements.

If elements are arranged in increasing order of
their atomic weights, every 8t element starting
Newland English Law of octaves | o given one has similar properties as that of
first one. It includes 62 elements. _ i
The physical and chemical properties of elements |
Mendeleev | Russian Periodic law are periodic functions of their atomic weights. Kjs |
periodic table contains 12 periods and 8 groups.
The physical and chemical properties of elements
are periodic functions of their atomic numbers. It
contains seven periods and eight groups.

Modern

Moseley English periodic law

Advantages of Mendeleev’s Periodic Table

. Mendeleev left many vacant spaces in his periodic table for unknown elements an
. predicted their properties e.g. germanium. ; ; ‘
. Mendeleev’s Periodic Table helped to correct the doubtful atomic weights ¢

elements e.g. beryllium. ‘
Improvements in Mendeleev’s Periodic Table » ' |
. Arrangement of elements in ascending order of atomic numbers to rectify fow
misfit pairs of elements in the Mendeleev’s Periodic Table i.e. Ar and K, Coand N,
Te and | and Th and Pa.
. Addition <_Jf group VIII to place the newly discovered noble gases properly.
. Introduction of two types of vertical groups A and B to eradicate the

misplacement of Zn, Cd, Hg and i i L
iy G g ! Be, Mg, Ca, Sr, Ba in same vertical group an

MODERN PERIODIC TABLE
Modern periodic law Mosele

The physical and chemj : . 2 jon ¢
their atomic numbers,':mlcal properties of elements are the periodic funct?

Periodic Table 2 .
: rons in outer
l\)/cr,md Number . Number of shells s most.shell (valence electrons)
Ma lcr|1cc Electron Electron in outermost shell
e a S + e
Mol Elements with 1-3 valence electrons except boron
Inertgases Elements with 4.7 valence electrons i
: Elements with completely filled outermost-shell
Essential Features s
Followin :
g are the essential features of the mod T (0

KIPS ENTRY TEST SERIES €rn periodic table:- . !
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Chapter— 1

Periocllc Classification of Elements and Periodicity

s
Groups

group represents number of valence electrons.

configuration of valenee shell.
There are eight groups that are shown by Roman numerals I to VIII.

Periods
The horizontal rows of elements in the periodic table are called periods.

All elements in a period have same number of shells according to the period number.

There are seven periods in the periodic table that are known by Arab numerals 1 to 7.
« d- block_*,\ f-block

g Sub groups
q; elements?elemcnts elements elements elements

= No. of . S- -block 5 -block

Each group has two sub-groups A and B.
‘A’ contains normal or typical elements while ‘B’ contains transition elements.

The vertical columns of elements in the periodic table are called groups. Each

All the elements in a group have similar properties and similar  electronic

s ..g.’.’fi“”f‘lff'@’ present
1 Shortest A 2 2 0 0 0
2 Short A 8 2 6 0 0
3 Short A 8 2 6 0 0
4 Long A and B 18 2 6 10 0
5 Long A and B 18 2 6 10 -0
6 Longest A and B 32 2 6 10 14
7 | Incomplete A and B 26 2 - 10 14
Families
ssasi=® Name MBI SR R N R e Contents oymds: s i

Alkali metals Group-I A
Alkaline earth metals Group Il A
Chalcogens Group-VI A
Halogens Group VII A
Noble gases/Inert gases | Group VIII A
Coinage metals Group I B

Rare earth elements /

‘Inner transition metals

f-block elements

Actinides fourteen elements that follow Actinium (soAc)
Lanthanides fourteen elements that follow lanthanum (s7La)
~Outer transition metals | d-block elements i
Blocks

There are four blocks on basis of the valance sub-shell (s and p block) and
involvement of orbitals in valancy (d and f block)

e ———
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Periodic Classification of Elements and p, rio

Chapter—l i
. Block enpumumemiuaes Contents
s IA, IIA and He
p 1[IA to VIIIA except He -
Transition elements (outer) 3d-series, 4d-series |
o and 5d-series
Actinides and Lanthanides T |
J 4f-series and 5f-series ‘

Lanthanide Contraction

Increase in nuclear charge along a period
reduces atomic size due to greater attractive
forces; the effect is remarkable in longer periods
therefore gradual reduction in the size of
lanthanides is significant and known as
lanthanide contraction.

—~

Positive ion is always smaller than the
neutral atom, whereas negative ion is
always larger than the neutral atom.
- M'<M
X'>X

N )
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Periodic Classification of Elements and Pey;, g

\ci(’

Chapter—l
! ALLOIDS —
ME____MLS NON ET————ALS D M RO talsg arisinEmiie | B e~

oAt | TR . 2 Metalloids . .

sdmndboieis Metals R VIR A l s GRS Non-me . '.

. ids at room « Often gases (except Bry), .S(s), . Th.el{' electron.lf,?m s
:iij;]elryatsglrf(except Hg) P(s), I(s), .C(S), B(s) and Si(s) lg:t‘:r';ge ;;Izalziltles ared

« High melting and boiling « Low melting and bmln%gs‘ - e between
points (except Group I) points (except B, C an 111 B e tr..non Mmetals,

 Good conductors of heat Poor co_nductor of heat an fherma_lec 1(cjal and
and electricity electricity (except Graphite) o COﬂd.UCthes

« Often shiny, ductile, « Normally dull, soft and can ?nret e m’; 1ate betweep,
malleable and possess great not be drawn out into wires i an nQn metals,
tensile strength or made into flat sheets. . el;; oqucs are

» Mostlly form ionic ¢ Most compounds are amphoteric, which

covalent in nature means that they can a¢

. Oi?d?: C::: ?Jsua]ly basic or | * Oxides are usually neutral as.gmdlc as well as bags;c
amphoteric or acidic o oxides.
« Often form hydrogen gas e Always form negative ions
with dilute acids (anions)
« Always form positive ions v
(cations) Y J

POSITION OF HYDROGEN IN PERIODIC TABLE .
Hydrogen resembles with elements of groups IA, IVA and VIIA. Its actual position is stil

confusing because of its behaviour. ‘

Position over Alkali Metals (I-A)

Similarities s | % Arespiot s i DIffETEnces & i : -

One electron in outermost shell e It is a gas where as I-A elements are

Ability to lose electron and form positive.| - solid metals.

ions e It needs only one electron to complete |
» Strong tendency to combine ‘with its outer most shell others need seven. |

It prefers to form covalent compounds.
It exists in diatomic state. "

It can form H- ion.

Its oxide is neutral e.g. H20. _____,J

electronegative elements like halogens.

o For_mation of H* on ionization of its
ionic compounds

» Collection at cathode during electrolysis

Position over Halogens (Group-VII-A)

e Similarities - ~ - Differences - . -~ ' _
Gascoug state * It has only one valence electron while |
e Stable diatomic molecules halogens have seven. :
- Requirement of only one electron to | e H- ion is unstable in aqueous solution
complete their valence shell . but halide are stable. ‘
¢ Formation of hydrides similar to alkali [ e It can form H* ion. :
metal halides o _ * It is liberated at cathode duri®
l}'.‘ortmanon of hydride ion H- like F, Cl, electrolysis but halides at anode. [
e * Its oxide is neutral but the oxides °
halogens are acidic. _/")

Position over Carbon-Silicon Family (Group-IVA)

e Lt e | [ —— T ———
Half-filled valqncc shell » Itis a gas
Mutual sharing of electrons during |e It needs only one electron to complete
chemical interactions fta valance & l{ell

.| ¢« Remarkable rediicing property * It exists as diato'mic molecules.

. KIPS ENTRY TEST SERIES www.educatedzone.com }



Y Periodic Classification of Elements and Periodicity

Cbﬂ’“’rl

RENDS IN PHY SICAL PROPERTEIS
a0
P A

vigdibir Suiiaitaiie | v Trend in a g |4 o 40 oy,
gEocrnio IR | erouo omn | RRominin | perod rom
‘ T —— L& group) eS| ST actors. Mg |. left to right)’
Half of the distance - )
tween the centers of uclear charge
t:::,o adjacent atoms of Increases and number of Decreases
| any element. shells
D’St”cefbg‘YSEn t}:ie (for similar Nuclear charge Decreases for
center o ion an charged st bt ot iso-electronic
the outer boundary of P e nnd ~ve
its electron cloud. slincreases shells. ions
Minimum quantity of =
energy, which is
required to remove an Nuclear charge,
electron from the outer Decreases atomic size and Increases
most shell of its shielding effect.
isolated, gaseous atom
in its ground state.
Energy released or - Size of atom,
absorbed, when an - nuclear charge
electron is added to a Decreases and vacancies Increases
gaseous atom to form S in valence
a negative ion. shell.
Tendency to lose .
electron and form - . : Atomic size and
cations and basic . Increascs: nuclear charge. Degreancs
oxides.
Speciﬁ.c temperature - In::;iﬁf 1A Number of 1'-A to IV-A
at. wixicy). #m _ele:ment _.decreases and valence lsc::?/si;s
changes to liquid or | for VIIA electrons. d
gaseous. state.: . ifcTeases: £ ecreases
I to IV same
as group
Z Apparent chgrge, number
which an element Usually same’ Electrons l:i’St V,VILVII is
could carry in a _ : or gaine equal to
compound. " vacancy or

oup number

(increases for

IA and I1A) )
Ability to conduct no regular 11°S°<ele°tr°“s Decreases .
“electricity. trend for in outer shell
transition ’
metals
Heat absorbed or
evolved, when one .
mole of gaseous ion Decreases Charge to siz€ Increases .
dissolves in water to ratio ’
give an infinitely dilute
L solution.
r—— 152
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Ch ter-1 Periodic Classification of Elementg A \
apter-

. J
PERIODIC RELATIONSHIP IN COMPOUNDS \

Halides . . '
° The binary compounds of halogens with other elements are called halideg,

. There are three classes of halides: ionic, covalent and polymeric.

| emser. Jonic wawes | m= : Covalent

* Characteristics e s

Intramolecular forces ; gurely lionic . f;)::lent
than halogen trongly RS ||
ﬁ::::::;s RN electropositive electropos_ltlv.ex electro Sty |
Tatﬁce structure Crystalline solid Gases or liquids m |
form Cha,n ‘

Discrete ions Discrete Discrete
Basic unit molecules mo]ecules |
Melting and boiling point -_| High Low RW
Examples NaCl, CaCl; CClq AICL, "BeCh au |
- . SicCl, |
. If an element forms more than one halides, the halide in its

lower OxXidati, |

state tends to be ionic e.g. PbCl, is mainly ionic and PbCls is fairly Covalent dye, |

high polarizing power.
. Order of decreasingionic character of halides:
fluoride > chloride > bromide > iodide
. Bonding Character of Chlorides of Third Period

_Groups -~ [A II A IILA. IVA VA ViA | 4
Chlorides MgCl, JAICI; SiCl, PCl; S:Ch |
Character Partly Partly ionic [ Polar Polar covalent | Polar | |
R ionic : covalent ; covalent |

Intramolecular forces Purely ionic A s |
m Covalent Partly ionic | |

Strongly Less v
. hydrogen) involved  electropositive | oo Shiopaliie Less electroposific |
Structure Crystalline solig Gases or volatile Polymeric (layer o
Basic unit Diserm—————| liquids chain forr_nj_,,.Es/ |
Melting point and Bomn?%%olecules_ Discrete molecu>—~ |
int High Low 8
Electrical conductance —W\
e | molten state Non-conductors -
\_\_
\BP;]% H20, 1535 and P | Beric and Mgkl
¢ o1ling point of water jg greater than Hp arep. . .
an HF alth i
Oxides ough it is less polar |
The binary Compou

nd
Classification of Oxides S of oxy g¢en are called Oxides
Oxides can be classified ont

(i) Nature of chemical bo
(ii) Acidic, ba

KIPS ENTRY TEST SERIES |
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Periodic Classification of Elements and Periodicity

Chapter"l
tion on the basis of Acidic properties

classificd

Basic oxides (Na2O, K20, MgO, CaO etc)
Acidic oxides (COz2, SO3, SiO,, NO, etc)

Sb,03, Bi203,

Characteristics

MAXIMAS AND MINIMAS OF PERIODIC TABLE susiimtusums

Amphoteric oxides (ZnO, Al.O3, BeO, Gaz03, In203, GeO, SnO;, PbO, As20s,

Element (s) / Group

<t block of periodic table

d-block (40 eléments)

Large
riod of periodic table

6th period (32 elements)

Element having highest electron affinity value

Longest P€

[argest group of periodic table VIII-B (12 elements)
Wmcnt Cesium
Wducing agent Cesium
"Most reactive metal Cesium
Most powerful oxidizing agent Fluorine
m element Fluorine
"Most reactive non-metal Fluorine

Element having highest ionization energy Helium

Chlorine

Lowest value of oxidation state

O for an element in free state

Metal with highest value of oxidation state

Os*8

'lﬂzments with no vacancy in valence shell

Noble gases (0-group)

 Elements with highest electrical conductance values

I-B (coinage metals)

 Halides having highest lattice energies Fluorides
Halides with strongest Vander Waals forces Iodides
Fluorine

|E
lement forming most stable hydrides

Elements forming least stable hydrides

Thallium, Lead, Bismuth

IMI with highest value of oxidation state

Xe*8

Kipg
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/PRACTICEIEXERCISE =

XA
i~ T N o A 1y o7 B s

1. Elements in the same vertical group of the periodic table have samg_

(a) Number of valence eclectrons (b) Atomic number
(c) Atomic mass (d) Atomic volume
2. - An element having low value of ionization energy and low value of eleqy,
affinity is likely to belong to oy
(@) Group IA (b) Group IB
(c) Group VIIA (d) Group VIII
3. Which set of elements is listed in order of increasing ionization energy?
(a) Sb<As<S<P<CI (b) Cl<Sb<P<As<S
(c) As<Cl<P<S<Sb : ~ (d) Sb<As<Cl<S<P
4. Which of the following always increases on going from top to bottom i
- group?
(a) Metallic character (b) Electronegativity |
(c) Oxidizing power ~ (d) Tendency to get reduced

S. Which of the p-block elements are not representative elements?
(a) Alkali metals (I-A) (b) Group-14 elements (IV-A)

. (c) Group-18 elements (VIII-A) (d) Halogens (VII-A)
6. Among halogens, the highest boiling point is of
"~ (a) Fluorine : (b) Chlorine
(c) Bromine : (d) Iodine

Which of the following will not form crystalline structure with oppositely
charged ions

(a) H* ' 5 _ (b) H-
“(c) Mg2+ ' ' (d) Ca2+
8. Which statement is incorrect?

(a) All the metals are conductor of electricity. -
(b) All the metals are conductor of heat.
(c) All the metals form positive ions.

(d) All the metals form acidic oxides.

9. Periodic table provides a basic framework to study elements with respect
their
(a) Physical properties (b) Chemical properties
(c) Properties of their compounds (d) A1l ?

- 10.. The scientist who did not contribute in the construction of periodic table

(a) Al-Razi (b) Moseley
(c) Dobereiner (d) Democritus

11.

Concept of Triads was introduced by
(a) Dobereiner

(b) Newland
(C) McndelCCV (d) Al-Razi adoﬂ?
12. Which element was not known when Mendeleev proposed his classific
" (a) Hydrogen (b) Sodium

(c) Copper (d) Germanium

‘ﬂ
.
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\ Chapter-1 Periodic Classification of Elements and Periodicity

13.. Elements with similar chemical
' (a) Same family (b) Same period

(c) p-block elements (d) Right upper corner
'kL 14. Noble gases are named so because they are

(a) Least reactive (b) Zero group elements
(c) Having completely filled valence shell(d) A1,
15. In modern periodic table,

Properties appear in the

all the elemer_lts are arranged in ascending order of
(a) Valency (b) Atomic mass

(c) Atomic number (d) Valence electrons
16. The longest period in the modern periodic table is

(a) 6th | (b) 7th
A (c) 2nd and 3rd both ' (d) 5t
17. Inner transition elements are called
(a) Lanthanides - (b) Actinides
(c) Rare earth metals (d) All
18. Seventh period contains normal elements.
(a) 2 (b) 4
(c) 6 . - (d) 8 .
19." Modern periodic table has been divided in blocks.
(a) 2 (b) 4
(c)8 - (d) 7
| 20. Non-metals usually form oxides.
; (a) Acidic : (b) Amphoteric
(c) Neutral . (d) All of the above
21. 'Amphoteric oxides are those, which possess _ properties.
(a) Acidic (b) Basic
(c) Acidic and basic : (d) Neutral and acidic

22. Best position of hydrogen in the periodic table is above I.A Group which is
mainly due to

(a) Both are electropositive

(b) Similar outer most shell electronic configuration

(¢) Both form ionic compounds

(d) A1l

Hydrogen resembles with carbon because of having

(a) Same number of electrons in the valence shell

) (b) Similar physical state

(¢) Remarkable reducing properties

(d) Homovalent (show ~mie valency)
24. Which one of the following sets consists of all coinage metals?

23.

O he A o) o P
o g, u, g = ) ’ »
B m whic lements belonging to the same group
h of the following pairs are eleme . . x
/‘ (@) Boron and Beryllium (b) Nitrogen and Phosphorou

(¢) Magnesium and Aluminium (@) Gallium and Helium

/| P8 ENTRY TesT SERaES
: www.educatedzone.com




Chapter—l Periodic Classification of Elements and Peri,

26.

deity
Many properties of an element and its compounds can be prem
position of the element in the periodic table. What property coulq not“le
predicted in this way?

(a) The nature of its oxides (b) The charge on its lons
(c) The formula of its oxide (d) Its number of isotopes
27. Which one of the following is not a periodic property?
(a) Melting point of elements (b) Boiling po.int of elements
(c) lonization energy of elements (d) Coordination number of iong
28. The atomic radii decreases by increasing atomic number in
(a) Alkali metal (b) Alkaline earth metal
(c) Elements from Li to Ne (d) Halogens :
29. Which discovery caused a revision in the periodic law as stated by Mendeleey,
(a) Location of nucleus by Rutherford (b) Atomic number by Moseley
(c) X-rays by Roentgen (d) Natural radioactivity by Henry Bacquere]
30. An element has electronic configuration 1s2, 2s2, 2p32. It belongs to
(a) Group II-A (b) Group IV-A
(c) Group VII-A (d) Group VI-A
31. The property which increases upto group IV-A then decreases onwards
' (a) lonization energy (b) Atomic radii
(c) Melting and boiling points (d) Atomic volume
32. Which of the following ion is stable in aqueous solution?
(a) H (b) H
(c) CI" (d) All are stable
33. The atoms of same element having same atomic number but different mass
number are called B
(a) Isobars (b) Isomers
(c) Isotopes (d) Isotropes
34. Deuterium reacts with oxygen to form
(a) Hard water (b) Heavy water
(c) Soft water (d) Water gas
35. Which order of ionization energy is correct.
(a) Mg < Al (b) Si>P
(c) Mg > Al (d) both b and ¢
36. Ionization energy depends upon
(a) Nuclear charge (b) Atomic size
(c) Shielding effect (d) I.LE depends upon all of the above
37. Shielding effect across the period SRR
(a) Increases (b) Decreases
(c) Can not be predicted (d) Remains constant
38. Addition of 27 electron to a uninegative ion is always
(a) Exothermic (b) Endothermic
(¢) Data is insufficient (d) Unpredictable
39. Higher value of electron affinity means
(a) Atom will lose electron easily (b) Atom will gain electron easily
(/c) Atom may form di-positive ion (d) The reason is unknou
fmm ENTRY TEST SERIES wwwoedtcatedzoRe-66:
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' Periodic Cl1
V terl assiﬂc-ation of Elements and Periodicity

aracters of alkali metals

allic €
% ’:;Itncrcase down ;he group (b) Decrease down the group
o regular tren (d) Remain same.
elting points of VII-A group elements down the group
& . Increase (b) Decrease
: Remain constant (d) No regular trend
oxidation state of an ato.m represents
o s Number of clcclr?ns gained (b) Number of electrons lost
(c) Apparent charge in compound. (d) Its vacancies
which of the following possesses maximum hydration energy?
® e e,
(c) Mg™? e
“ Halides in which halogen atoms act as a bridge between two atoms of the

other element are called
(a) Covalent halides (b) Electronegative halides

(c) Polymeric halides . (d) Polymeric hydrides
Less electronegative elements such as Be, Ga, Al etc form
(b) Covalent halide

(d) All

4.
(a) Polymeric halide

(c) lonic halide

4. lodine is solid due to
(a) Strong covalent bond . (b) Large value of dipole moment

(c) High polarizability (d) Strong hydrogen bonding
4. True increasing order of acidity of the oxides of Mn is

(a) MnO < MnO; < Mn207 (b) Mn207 > MnO2 > MnO

(c) MnO, > MnO > Mn,07 (d) MnO. > Mn.O7 > MnO
48. Keeping in view the size of atom which order is correct one?

(a) Mg > Sr (b) Ba > Mg
(c) Lu > Ce : (d)Cl>1
49j Which one of the following element has highest oxidation state in its
compounds? ; :
@cr - (b) Mn
5 (c) Sn . (d) O
* Which of the following can not exist in solution
(a) O-2 (b) H*
(¢ C- (d) Na’
by 158
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Chaptef‘z s-Block Elements

—

ALKALI METALS
The clcmcnl§ of group IA except hydrogen, which have only one clectron in s-
orbital of their valence shell, are called alkali metals,

Electronic Configurations and Physical constants of Alkali Metals

— | 3 11 37 55

Atomic number N . 15
Electronic configuration | is2si M E&S’T e Se1 5 Xel6s ™
lonization cnergy (kJ/mol ) 520. 496 | 419 | a03 | 376
Electron affinity ( kJ/mol ) —IT h-?r‘—ﬁ“‘““ o
Electroncgativity 1.0 [ 09 | 0.8 0.8 0.7 |
Atomic radius 123 158 503 e S
Ionic radius of 1+ ion (pm ) 60 95 83 | i —
Melting points ( °C ) 187 97.5 63.6 39.0 285
Boiling points ( °C ) ; 1325 889 774 HE =
Density gm/cm3( 200C) 0.53 0.97 0.86 1.53 1.9

[ Heat of hydration ( kJ/mol ) 505 475 384 345 310

ALKALINE-EARTH METALS . -
The elements of group IIA, which have two electrons in s-orbital of their valence
shell, are called alkaline earth metals, o

Electronic configurations and physical constants of alkaline Earth Metals

=y -2s Properties seissive s, ase: Mg s

Atomic number 4 12 20 38 56
Electronegativity 1s22s? | [Ne] 3s? |. [Ar] 4s? | [Kr] 552 [Xe]6s? |
Ionization energy ( kJ/mol ) 899 . 738 590 549 S03
Electron affinity ( kJ /mol ) 240 230 156 168 52
Electronegativity 1:5 1.2 1.0 1.0 0.9
Atomic radius 89 136 174 191 198
Ionic radius of 2+ ion (pm ) 31 65 99 113 135

| Melting points ( 0C | : 1289 649 839 769 | 725
Boiling points ( 0C ) 2970 1107 1484 1384 | 1640

| Density gm/cm3( 209C) 1.85 1.74 156 | 26 3.5
Heat of hydration (kJ/mol ) 2337 1897 1619 1455 1250 |

L \TORy ‘

*  The name ‘alkali’ came from Arabic, which means “ The Ashes”,
i The name alkaline earth metal came from the fact that they produce alkalies in
Wwater and they are widely distributed in earth’s crust,

OCCURRENCE OF ALKALI METAL
m - Name of Mineral . | -~ Chemical Formula .

| Lithium Spodumene LiAl(SiO3).
Rock salt (Halite) NaCl
Chile saltpetre NaNQO;
Sodium Natron Na,COi1.H,0
Trona Nay;C03.2NaHCO;3 2H,0
Borax Na,B407.10H,0
- Carnallite KCLMgCl,.6H,0
Potassium Sylvite KCl
Alunite (Alum stone) | K.,S04.Aly(S04)3.4A1(OH);
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OCCURRENCE OF

ALKALINE EARTH METALS

of Mineral .« [ - i
Nﬂme BCJMI(SiQ,)(, |

Beryllium CthSObeﬂ_::_—_ | Al,BeOs —T
7 |[Magnesite  MgCOs |
| Dolomlte _—____F_MACOJ.C&COJ X

Lgarnalhtc ' KCl1.MgCl,.6H.0

Magnesium "ppoom salt MgS04.7H.0

Soap st 1p stone(talc) HzMg1.($1O3)4
“Asbestos CaMg;(SiOa)s
———— " [ Calcite (Lime stong) rCa\COz o O
GYDUIR, . i CaSO4_?ﬂzO o
| Calcium Plaster of Paris ‘CaSO0..1/2H. 20 —
; Fluontc I CaF, B ol
Phbsphonte Cay(POa). I

Stroxifit?xﬁ s Strontlomtc o SrCOs S

"Barium | Barite (Heavy Spar) | BaSOs —

% ¢ i Li (1t Alkali Metal) o =5
| Li is much harder and lighter than other I-A
l group clements.

Other elements are soft

| Lx salts are insoluble in water

Salts of other elements are soluble

s For 11s stable complex compounds

Do not form complex E:ompouhds
S |

] Reacts slowly with water

React very fast with water |

f’ Does not form bi-carbonate, tri-iodide or
 hydrogen sulphide due to high polarizing
powcr

i hydrogen sulphide

Forms bi-carbonates, tri-iodide and |

|

| Gives normal oxndes on burnmg

Give peroxide and superoxide |

| HydndcsAarc vcry stabl(

Hydrides are less stable i

Compounds are rore covalent and soluble
i m organic solvent

Compounds are ionic and insoluble |

S

in organic solvent

Least reacuve among IA gréup

Gives nitride on reactlon w1th N;
Gives carbide dlrcctlv

Very reactive I
Li does not react with acetylcne React with acctylene /_/4
Less electropositive More electroposulv’c_m —
Carbonates and nitrates are unstable Carbonates and nitrates arc sthIQ 4
LiOH on heating gives Li.O ___['Hydroxidc arc stable e

A el J

'No rcaction with mtrogcn
Nu reaction with carb(m dxre

e —————E

cll)’ |
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Harder as Fe
M.P and B.P are higher

Forms
Have resistance for complete oxidation

s-Block Elements

Softr but harder than I-A group

Less M.P and B.P than Be

insoluble BeO with water

Form soluble oxide with v@a't_«;r :

Oxidized completely

| - v .
Liberates Haon reaction with alkalies

No reaction with “alkalics

|

TREND IN CHEMICAL PROPERTIES OF ALKALI & ALKALINE METALS

= Alkali Metals ‘i mmams Ry

<pl om0

>!~’f.v\ ‘“

¢ Alkaline Metals %2

Valency Low L.P and forms +1 Low l.P and form +2 ion 'l
204 LP. 2nd [ Pis very high 2nd I.P is comparatively low l
Normal, superoxide and
) Normal and peroxides arc produced e.g.
peroxides are formed e.g.
; 2Be + O, —» 2BeO(Normal Oxide)
Oxides Li + O, — Li,O (Normal Oxide)
) 2Mg + O, — 2MgOiNormal Oxide)
Na + O » Nay0,(Peroxide)
. 2Ba + O, — BaO,(Per oxide)
K+0,; — KO, (Super oxide)
lonic Hydride formation in presence of
lonic hydride formation '
Hydrides high pressure and catalyst(Mgl.)
2M + H2 - 2MH
' Mg + H, » MgH2
Nitrides Only Li give nitride directly All elements give nitride directly
Sulphides Form sulphides with S (M2S) Forms sulphides with S (MS)
Reaction with React with water and give M(OH).
React with water and give MOH
water except Be
Reaction with ‘ . :
React with halogen to give MX React with halogen to give MX.
halogen

e Reaction of alkali metal oxide with water is

' reaction. O2 + H,0 — 20H-

o

acid-base and not oxidation-reduction

KIPS ENTRY TEST SERIES
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o 31t Ve acie
XSRS

Increasing
Bosicity of
Oxides

22 Group I = A SRS
Lithium oxide (basic)

Sodium oxide (basic)

Potassium oxide (basic )

Beryllium oxide (basc

Magnesium oxide (basic)

Calcium oxide (basic)

Increasing basici

ty of oxides

l

Li - forms normal oxide, Na - forms per
oxide, other form super oxides.

METALS I———
——= . - Sig oAt ealg il it i b Pl e T s
e swiasocas: Alkali Metal % RO R oy Aol e
e e—"———g .;‘?i SNakR OXIDES: :zt,:v._-;{-?i

BeO is amphoteric others are basic in nature

All oxides are soluble and forms OH- in water

Be and Mg do not react with water while
other oxides soluble in water and form OH-

Solubility increases down the group

Solubility increases down the group

Aqueous solution is highly alkaline

| These are hygroscopic, very soluble in water
! except LiOH

Aqueous solution is less alkaline

ekl i 257

e eode
i L Qh

BC(OH)z is insoluble, Mg(OH), is sparingly

Sp RN

Al S S A ) FELIATHE D

! Carbonates are very soluble in water except

LiCO3

o s - CARBO

soluble and Ba(OH), is more soluble
Decom eating

Carbonates are insoluble in water

[ Thermally stable except Lithium

Thermally less stable

Decomposition on heating decreases down
the group '

TR B NN oL

Nitrates are soluble in water

g ke NITRATES: ./ o

‘Decomposition on heating decreases down
the group

Nitrates of Li gives Li;O, O, and NO, on
heating other form nitrite and oxygen
NaNO; — NaNO,+0,

DAY a8 Sy gy o e
Sulphates are soluble in
Lithium

WAk :.:."..:._‘,;_( ) SULP
water except

Nitrates are soluble in water

Nitrates of Mg, Ca, Ba give NO,, O, and
metallic oxide

Solubility decreases down the group

* KOz absorbs C0,
breathing equi

* Milk of lime is yg

* Milk of Magnesia
stomach

\

pments,

\

and liberate Oz used in

ed in test of CO,
Is used against acidity of

_
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papter- s-Block Elements
, Chapter

/
5 MMERCIAL PREPARATION OF SODIUM
i C/Meltlng point of NaCl is 801

°C. It is reduced to 600°C by addition of CaCl, (flux).
NaCl (rygeq) — Nawo.9% pure) + % Cly

:! Down's Cen ) .

Anode is made up of graphite. (Cl, is collected)
. cathode is of ir,on. (II;Ia is collected)

es of Down’s ce

Adm't&ge metallic fog is not produced
Liquid sodium can easily be collected at 600°C
Material of the cell is not attacked by the products formed durin
NaCl

" e

g the electrolysis.

chlorine + Shoci
graphite chlorine
anede \ I dmehydrogm

.asbestos
diaphragm

| catch
basin

Carbon .Modc / e ——
perforated iron cathode

COMMERCIAL PREPARATION OF SODIUM HYDROXIDE
: Sodium hydroxide (caustic soda) is manufactured on a large scale by the
' electrolysis of aqueous solution of common salt (Brine) in a diaphragm cell.
PREPARATION OF NaOH ‘
. NaOH is prepared from brine. @
o Cathode is made up of steel lined ¥_,/ '

' e 30% aqueous solution of
NacCl is called Brine.

with asbestos..
*  Anode is made up of graphite.
Steam helps to keep perforation of
cathode clear.
H; is produced at cathode.
Reaction between Cl, and OHis stopped by using asbestos diaphragm.
OH™ may not contaminate Cl, on oxidation at anode for which anode level is slightly
4 higher to keep liquid to flow towards cathode.
A Solution of NaOH obtained contains 11% NaOH ax"xd 16% NaCl. .
| After evaporation, NaOH crystallizes and contains 50% NaOH and 1% NaCl as
ROLE op o |
. —-OF GYPSUM IN AGRICULTURE
.. ©a804.2H,0 is gypsum.
.+ ~Applied to soil to provide Ca and S.
.  Leached soils are supplied by gypsum.
L
L]

-

Sulphur develops protein and chlorophyll in plants.
Due to deficiency of S, plants become pale green coloured.
Root system of plants is enlarged by sulphur. '

164
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OLE OF GYPSUM IN INDUSTRIES

CaS0s.1/2H,0 is plaster of Paris.

Plaster of Paris is used in making plaster walls,
holding of fractured bones. . .
In cement, plaster is added to prolong the terlc of sctting.

Hard finish plasters are achieved by the calcinations of anhydroyg Sulphy

casts of statuary and ¢y; |
]nsi
n

ey,
alum or borax. _ o Sy
Hard finish plasters are used in construction of buildings as wall boards g

partitions.
Gypsum is used in paper industry as filler.

ROLE OF LIME IN AGRICULTURE

Lime neutralizes the acidic salts.
Lime-sulphur spray is prepared from lime and has strong fungicida] affect |

Slaking of lime is exothermic reaction and Ca(OH): is formed.
It increases the solubility of phosphorous in acidic soils.
Calcium increases the size of root hair and root system.

Calcium is essential for normal growth of leaf. : 1
Calcium is important for microorganism, which produces nitrate. |
Deficiency of calcium stimulates the accumulation of Al and Mn which is hamﬂﬂ"

for plants . |

ROLE OF LIME IN INDUSTRY | | :

Lime is used in:
Extraction and refining of metal. |
Paper industry. |
Glass and ceramic industry.

Preparation of mortar

Mortar (contains slaked lime (one volume), sand (3 or 4 volume) and water.
Refining of raw sugar.,

Leather industry

Preparation of CaC,

As dehydrating agent in combination with NaOH forms soda lime.

Milk of lime is used as a white-wash,

GARD
PSS

2Li + 2H,0 ————— 2LIOH +
K420 ——  Zeon +*:;z

Reactions of Mtallic Oxides with Wate

Nazo + Hzo o ——
2N
CaO + H,0 —_— Ca?g:),

L',o + Hzo S 2 i
2Na;0, + 2H,0 — 4:]300HH +0, /

|
|
!
|

KIPS ENTRY TEST SERIES

www.educatedzone.com
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|
. Ca(OH)z A

T CaO + H,0
2LiOH " Lizo + Hzo

Reactions of Metals with Oxypgen

4Li + O,
2Na + 02

— 5 2Li,0 Lithium oxide

—2 3 Na0;  godium peroxide

ffect of Heat 'on Carbonates

LizCO; —_ Lizo + Coz
CﬁCO; ———> Cal + CO;

Na,CO; + H,0 + CO, _4O | 2NaHCO,
CaCO; + H,0 + CO, A , ca(HCO,),
2NaHCO, —8 , Na,CO; + H,0 + CO,
Ca(HCO), —B > caCO, + H,0 + CO,
2NaNO, -2 5  2NaNO, + O,

4LiNO; —L 5 21,0 +4NO, + 0O,
2Ca(NOy), -2 5 2ca0 + 0, + 4NO,

Role of Lime in Industries

CaO +H;0 —> Ca(OH),
Ca(OH),+CO;, — Can; + H;0
Ca(OH)z + SiO‘ —_— CaSIO; + H,0

Ca0 +3C 2000°C,  cac, +CO
CaCz + 2H,0 —_—) Ca(OH)z + C;H;

- . ——
- —
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10.
11.
12.
13.
14.

15.

I - A elements are named as alkali metals because

(a) Their oxides are basic '
(b) Their oxide and hydroxi
(c) Both ‘@’ and b’

(d) They are found in carth
The word Alkali means

des are water soluble

(b) Basic salt

= o) Spi
Formula of Chile saltpetre is
(a) NaNO3 Eg; Sifgf

Ba (NOa). .
'if:l)xe eleesz:ts which are very abundan(:) )i!(l: eartg 1t\:/{rust are
(a) Si and Al a an g
(c) B and Al (d) All of these |
The oxides of beryllium BeO is ‘ :
(a) Acidic (b) Basic ;
(c) Amphoteric (d) Neutral i
Which element is necessary for normal leaf development?
(a) Si (b) Ba
(c) Mg (d) Ca
Li is different from its family members due to
(a) Small size , (b) High charge density
(c) Less electropositivity (d) All of these :
Carbonates of lithium are not stable like that of sodium due to ‘
(a) Low electronegativity (b) Low electropositivity {

(c) Low charge density : (d) Not known yet
Nitrates of which . pair of elements give different products on therm
decomposition? .

(a) Na, K (b) Mg, Ca

(c) Li, Na _ (d) Li, Ca

Which one of the following is not an alkali metal?

(a) Frar.lc%um (b) Caesium

(c) Rubidium , (d) Radium

Which _of the following sulphates is not soluble in water?
(a) Sodium sulphate (b) Potassium sulphate
(c) Zinc sulphate (d) Barium sulphate
The element cesium bears resemblance with

fa)) gath C dC I o

c) Bo aand Cr
The general name of CaS0,, 2H;0 is Il Dstie of these

(a) Gypsum (b) Dolomite

(c) Calcite (d) Plaster of Paris

Down’s cell is used to prepare

(a) Sodium carbonate (b) Sodium bicarbonate

(c) Sodium metal (d) Sodium h ;r '3a is
Which element is produced at the cath e o is of brin®
Nelisn's olts ode during the electrolysis

(a) Hz (b) Na

(c) Ct, (d) O,

__—’4
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s-Block Elements

mmonia may be prepared by heating ammonium chloride with
(b) NaCl
(d) H2SO4

(a) Water . .
(c) Aqueous sodium hydroxide
Calcium carbide is prepared by heating lime with coke at
(a) 2500°C (b) 26000C

(d) 2800°C

(c) 2700°C
tals of NazCOs. 10H20 when exposed to air

Cc 4 :
8. (amse water and remain solid (b) Gain water and remain solid
(d) Remains unchanged.

(c) Gain water and become liquid
Which one of the following substances conducts electricity by the movement

? of ions? ) y
(a) Graphite _ (b) Copper
(c) Molten sodium chloride (d) Mercury
L; Which one of the following gives white precipitate with aqueous solution of
BaCl;? , :
(a) NaHCOs (b) NaNO3
* (c) Na.COs (d) Na2CrOa4
}1. Which one of the following carbonate is water insoluble?
(a) Na,COs3 (b) K2CO3 -
(d) CaCOs

The deliquescence is a property in which a solid

(a) Absorbs moisture and remains solid

(b) Absorbs moisture and turns to liquid form

(c) Loses water of crystallization

(d) Increases the number of water of crystallization.

In diaphragm cell, hydrogen is discharged by the reduction of
(b) HCI

Lz (c) (NH4)2CO3

(a) Water
(c) Na- (d) NaCl
In diaphragm cell, level of brine in anode compartment is kept slightly higher
which prevents '
(a) Hydroxide ions to reach anode (b) Chlorine gas to.mix
(d) All of these

(c) Cathode to decay

Gypsum is applied to the soil as a source of
(b) Sand P

(a) Caand P
(c)Caand S (d) we could not apply
6. g.lkali and alkaline earth metals impart colours when heated over burner. It is
ue to
(a) Smaller electronegativity of alkali metals

(b) Smaller ionic radius of these metals
(c) De-excitation of electrons from higher energy levels to low energy level

” (d) Excitation of electrons from low energy levels to higher energy levels.
+ Which one of the following alkali metals forms only normal oxide when it

reacts with 0,?
(b) Sodium

(a) Lithium
4 (c) Potassium : (d) Rubidium
:‘:rst ionization potential of alkaline earth metal is greater than alkali metals
cause
(a) They are more reactive (b) They have greater atomic radii
(¢) They have smaller atomic sizes (d) They have greater shielding effect

%nm
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t(:;’lseo“:iium and Lithium (b) Lithium and magnesium

(c) Lithium and berylliuml - ,‘,i) Boron and Beryllium

30. NaOH | d as caustic so ) .
(a? ltHco:r :;'el;ethe organic tissues (b) It is used In soda water
(c) It reacts with chlorine gas (d) It reacts with fats to form g

0ap
31. Sodium is not observed in +2 oxidation state because of its

i ionization potential (b) Very high second ionization Poteny
L&:l)) 1?:51]: i‘:l)!:itcl::cllius I:f " (d) high electronegativity el
~ al formula
32. ?ax;rlr{xé}ite has chemic (b) KCLMgCls.6H,0
(c) Na;B407.10H,0 (d) CaCOs.MgCOs.
33. Magnesium metal does not burn in the vessel containing
(@) N, : (b) O2
(c) N; and O, (d) Ne
34. Electrolysis of dilute solution of NaCl produces at the anode
(a) sodium (b) hydrogen :
(c) chlorine (d) oxygen
35. Second ionization potential of alkali metals are very high due to
(a) being s-block elements (b) inert gas configurations
(c) ns! electronic configuration (d) being metals
36. Which ion will have maximum value of heat of hydration?
(a) Al*2 (b) Cs*
(c) Ba (d) Mg*2
37. Which one can form complex?
(a) Na (b) Cs
(c) Li (d) K
38. Which one is natron? ~
(@) N=,CO3 ' (b) Na2C03.10H,0
() N&..CO3.H,0 (d) NaHCO;,3

39. Addition of 2% gypsum in cement -

(a) Trijgers hydration (b) Triggers hydrolysis

(c) Prevents rapid hardening (d) All of these

40. Whigh one is least ionic in nature and decompose on heating.
(a) LiOH (b) NaOH
(c) KOH (d) CsOH

KIPS ENTRY TEST SERIES
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Group III-A and V.5 E) ?
E[n!
3

Chapter—3 e
GROUP IIIA ELEMENTS .
Group IIIA of the periodic table consists al(:f ﬁv?r : elements 4 -
aluminium (Al), gallium (Ga), indium (In) and thallium (T1). o !
GENERAL TREND OF IIIA GROUP
w2k pwamde: Elements of TIT-A AR ks it sk
e Metallic character increases down the group
e B is non-metal others are metals. .
« p-atomic orbital is in the process of completion
e Lesser shielding effect
e Elements show +3 oxidation state.
+ Elements give normal oxides '
¢ Gives halides MX3
e Al is present as Aluminosilicates
l « Gallium, Indium and Thallium are rare elements
OCCURRENCE OF BORON : '
ined with oxygen usually as oxyborate

Boron is always found in nature combi
jons and salts of various polyboric acids.

: - | Borax or tincal Na;B;07.10H,0
' | Boron Colemanite CazBs011.5H,0
| Orthoboric acid H3;BO3

PECULIAR BEHAVIOUR OF BORON

wisisnaw Other elements of I1I-A

ooy sy BT At ¥ e g, BOTOI - fsiudnideizes R
Only non metal with less than four valence Metallic
electrons.
Boron has oxidation state +3,-3 ' Other elements has +3—’“
Molecular addition compounds are formed No reaction .
]Djes not form ionic compound Formation‘ of ionic compound
t forms acidic oxi

‘ XIC.ieS.- Amphoteric oxides except T, |
It can form acids like HBO,, H3BO; et Do not fo

. mo

COMPOUNDS OF BORON

BORAX(Na2B407. 10H20)

* Present as natural deposit call
ed ti :
* Lakes are present in Tibet and Calitl‘:)f-:lliaafter drying of lake.
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PREPARATION OF BORAX
PREPARATION OF BORAX

* Chemical formula =

[)ctail of reaction asves: I A R A e Remarks "7 v~ i KA
From boric acid *4H3B03+Na;CO;3 —» *It is an old method
.| and soda ash Na;B407+6H20+CO, * Hot solution of boric acid is used
—_— * CazB6011+2Na,CO; —» *It is a modern method
From calcium 2CaC03+Na;B407+2NaBO; | * Solution of borax and sodium
borate *NaBO,+CO,; - metaborate leave to crystallize borax
i Na;CO3+Naz;B407 * To get more borax, add CO, gas
= * Tincal is dissolved in water
From tincal - * Evaporation is carried out
* Crystal of borax will separate out.

PROPERTIES OF BORAX

«  Solubility is 3g/100g water at 10°C

. Solubility is 99.3g/100g water at 100°C

. Above 62°C, pentahydrated octahedral crystals exist

Below 62°C, decahydrated monoclinic crystals exist
Borax Bead Test is conducted through heating of borax
Reaction with acids like HCI and H2SO4 gives boric acid
Reaction with NH4Cl gives boron nitride

Solution of borax is alkaline in nature

USES OF BORAX

Preparation of borate glass (heat resistant).

Water softening agent. .

Detection of coloured metallic cations (Borax Bead Test). -

Metallurgy '

Welding flux

Leather industry for tanning & dying.

Cosmetic, soap, textiles, paints, medicines, match industry and as preservative
of food.

BORIC ACIDS

SUKIC ACIDS )
Formulas of four boric acids are as follows:
a) Orthoboric¢ acid, H3BOj3 or B203.3H20
b) Meta boric acid, HBO, or B,03.H20
¢) Tetra boric acid, H2B4O7 or 2B203.H20
d) Pyroboric acid, HsB4Og or 2B,03.3H20

ORTHOBORIC ACID
Orthoboric acid is stable. while others are stable only in solid form.

Others change into ortiio'form in aqueous solution.
*  Crystal of orthoboric acid is triclinic. | |
B Itis sparingly soluble in cold wgiter (2.6% at 40°C) but more soluble in warm

water (37% at 107°C).

———
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)

PROPERTIES OF BORIC ACID (H3BO3)

Particulars .=

Physical appearance

Solublll-t—y' '

= sEAS el Rcaction

ooy N S, 04

Involved Sahsi da=s v

\meht‘

< Remarkg -

Crystalline solid, soft

touch. » SOapy

SN

Effect of steam

Fairly solu bm !COId[

Become volatile

Reaction with C2HsOH

H3BO3+C2HsOH —

(C2Hs)aBO3+H20

Effect of heat

H;BO3 »HBO:2 (metaboric acid)
HBO; — H2B4O7 (tetraboric
acid)

H;B4sO7 — B,03(Boric

|

Loss of water

anhydride)

Acidic behaviour

11,80,+ H,0 —— [B(OH),] +H

Monobasic Lewis acid

Effect on litmus paper

* No effect on metm
= Turns blue litmus to req. '

|

le

- H3BO3+NaOH — *Partially neutralized -~ —— |
Effect of NaO NagB4O7+H20 * Borax is produced ‘
S * No titration in normal
condition
= Titrated in pre
| Titration with alkali glycerol i
* Phenolphthalein is an
indicator J
" JALUMINIUM
2 Element fxvse Name of mineral ii; Chemical formula
Feldspar KAISi30s
. @ .Mica (Muscovite) KH>Al3(Si04)3
Kaolin - - Al,03.2Si02.2H20
Corundum Al,O3
Aluminium Emerald A12F2Si04
Gibbsite Al,03.3H20
Bauxite | Al203.2H20
Cryolite NazAlFe
Diaspore Al;03.H,0 s
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Group III-A and IV-A Elements

| Chapter-3

e

\ F ALUMINIUM
REACTION O

particulars s Zdge sty Chemical feaction ORI e Remarks i s ionsds
| Pa
Reaction with Ha

Reaction with Oz
[

Reaction with N2 2A1 + N, — 2AIN

2Al1 + 3Hy 52A1H,

* Intense light is produced
*Used in flash light photography .
*When burnt in air, AIN is produced.

4Al + 302 - 2A1,0,

This reaction is used in removing of air
bubbles in molten metals

* Salt solution corrode aluminium and
aluminium alloys badly, so are not
suitable for marine use.

Reaction with X2 2A1 + 3X, o 2A1X;

Exothermic

Action of aciils *  2Al + 6H,S0, —» * On reaction with conc. H2S04, SO; is

=  2Al+ 6HCI —2AICl3+ 3H, | *H; is evolved with reaction of dil. acid

Aly(SO4)3 + 3S0, + 6H20 evolved
* Al + HNO;3 — No reaction

= il kaliT | * 2A1+2NaOH + 6H,0» AT dissolved in alkali forms soluble

2NaAl(OH)s + 3H, sodium aluminate and liberates H,
JSES _
1- Aluminium is very light and is used in the construction of air craft's, ships and®
: cars. :
2- Due to its conductivity, it is used in a manufacture of heavy duty electrical
cables. :
3- Due to its reflection power it is commonly used to insulate buildings.
4- It is non magnetic and is thus used in navigational equipment. ,
5- It is non-toxic and can be used for making food and brewing equipments and in
packaging. ‘ , ' :
6- Aluminium readily forms alloys with other metals like copper, magnesium,
nickel and zinc. ’
7- At homes, aluminium is found in the form of cooking utensils, window frames
and kitchen foil. " g ~ :
8 Aluminium is used for making petrol and milk storage tanks because it reflects
heat and prevents them of being over heated in the sun.
9- Aluminium is excellent reflector of radiation and energy.
10-  Itis good reducing agent. :
VA GROUP

Group IVA of the periodic table consist of five elements including carbon (C),

silicon (Si), germanium (ch,’ tin (Sn) and lead (Pb).

2mmon Properties of Group IVA Elements

- All the elements of this group show a valency of four except tin and lead which
either show four or two valency. Two due to inert pair effect,
2= All of them form hydrides, MHa.
8- They form tetrachlorides, MCls.
% They also form the dioxides, MO.
7S ENTRY TEST SERIES - - 174
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A
‘ Ele,,,e%
CARBON ' |

Occurrence of Carbon : : 3
Car%on can be found in free and combined state

e 0f Ore o - 3 0
Limestone CaCO;
Carbon Dolomite - MgCO0,.CaCo,
Magnesite MgCO;
Un%xeneézr%foga;zgnsmcon are non-metals while the other members of the family
metalloids (Ge,Sn) or metals (Pb). . . a0

2- Carbon shows the property of catenation or self linkage markedly,
3- Tetravalent, can combine with four same or different elements,
4- Can form multiple bonds.
S- Carbon also forms homocyclic and heterocyclic compounds,

Oxides of Carbon
There are three oxides of carbon

a. CO

b. CO;

e C30; (carbon suboxide)-
STRUCTURE OF CO AND CO2

Molecule is almost linear |
Dipole moment is 0.112D. '
Two valence electrons are inert in C and
two form covalent bonds.

0 and nt bonds are present -
Co-ordinate covalent bond is present '

—

Molecule is linear

| Dipole moment is zero 3

;“All electrons of C-atom take part in
bond formation

0 and n bonds are present

Co-ordinate covalent bond is absent

Used in soft drinks and fire Toxic and form carboxy haemoglobin
extinguishers. :

complex in blood.

IS
SILICON
It occurs only in combined state,
Element Name of material | Chemical formula
Analcite (a zeolite) NaAl(SiOj),.H20
Asbe.stos CaMg;(Si0a)4
Silicon Kaolin (pottery clay) | H»Al,y(SiO,)..H,0
Zircon _ZrSi0, —
. . _.Mm_e)\ﬁzMgs(Sios% —

COMPOUNDS OF SILICON
¢ Silica
e Silicates
* Silicones

* KIPS ENTRY TEST SERIES
www.educatedzone.com
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® o o o o o

LICON DIOXIDE Si0;)

Every Si atom is tetrahedrally attached with four O atoms.
Each oxygen atom is attached to two silicones.
Ratio of atoms Si and O is 1:2

Quartz, the common crystalline form of silicon oxide, is a hard, brittle,
refractor, colourless solid which differs very markedly from carbon dioxide.
Quartz is found in the following forms: Rock crystal, amethyst quartz, smoky
quartz, rose quartz, milky quartz. Opal is hydrated variety of quartz. Sand is
largely silicon dioxide (silica).

REOUS SILICA/ SILICA GLASS (Incorrectly called fused quartz)

On heating at high temperature, it gives viscous liquid
On cooling, it becomes rigid without going into a regular crystal pattern.

ERESTING AND USEFUL PROPERTIES OF VITREOUS SILICA

High transparency to light

Can withstand very high temperature i.e. 1500°C-1600°C
Very low thermal expansion

Excellent insulator -

Hard brittle and elastic

Insoluble in water and inert with other reagents

Inert towards acids except HF.

COMPARISON OF CO2 AND SiO-

— WAt e C02 TR e SR R N WL 3 :;;(g_‘ o Si02 S WD R
e Double covalent bonds are present Single covalent bonds are present

=z C atom is smaller Si atom is larger '

b4 Molecule is linear . v | Tetrahedral geometry is present

E Structure is one dimensional .| Structure is three dimensional

! SILICATES

The compounds derived from silicic acid are termed as silicates.

SODIUM SILICATE (Na28i03)
°

Itis a sodium salt of metasilicic acid (H2Si03)
It is also called water glass or soluble glass
Prepared by Na;COj; and pure sand,

Soluble in water and its solution is alkaline

¢n soluble colored salts like NiClz, FeSO4 and CuSO;, are dissolved in solution of
water glass, they give beautiful growth called chemical garden.

.ALUMINIUM SILICATES or CLAY

luminium js present in important silicate rocks
we?theﬁng effect, effect of CO; and effect of H,O (freezing and melting)
Sintegrate the silicate rocks into clay.
re clay “Al,03.(Si02); 2H,0” also called kaolin used in preparation of porcelains
and china wares,
Or d%na.ry clay contains Fe and it is of yellow or reddish yellow.
Ordinary clay is used to prepare bricks, tiles and stone wares.

B\
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Chapter-3

£ ol'Sillc'nluw
-1 Sodium Silicate

ﬁ.\:lmrem Formula -

1SI0—> NuSiOtCO2

repuration; p
s PR AL S X

Na:SiO Na:Cy i Firc
2:S10, Soluble in water 'Wnilurc_pm.mr
| AINAOHAT1:510 Cali olish
Na:SiOy+211:0 alico - Printing
Chemica) Gardey
— . iles, Brick NaAlO,
2 Aluminum Silicate K:0 AlLO1L6SIO+1,COHILO i O{I:O?C ware N::l A(I)
Silic 24 el : oen h -Al-
oo KCOSIO+ALON(Si02):211:0 Fe,0,Ca
ASRiee || B ) Kaolin Claw MgO  Pottery Silicate
Porcelain
Pure Kaolin
Chinaware Bone ash
Feldspar
Cosmetics
Talc/Soap Stone smetics
H:Mg:(SiO3) Greasy Touch House hold
? S Articles
S—
B (e Hydrated Mg Silicate |
4 CaMgx(SiO): ydrate: g abrics
Hard Board

—

SILICONES:

The compound in which Si is_ surrounded by two O atoms and ‘we alkyl groups is

called silicone

L ]
. Forms SiO, SiCls and Silane (SiHs) like C form CO2, CCls and methane CHs.
. Silicones are very inert to oxygen at high temperature.
° Its viscosity is not affected by the change in temperature.
. Silicones are used: « @ ,
»> In preparation of lubricants
» In hydraulic brakes or hydraulic system .
> Methyl silicones of high molecular mass resemble rubber and are usedi?
making rubber like tubing and sheets.

» Cross linked silicones can be made

» These have resinous properties so used in electrical insulation.

4 f§1ilicone films can prevent water leakage and act as water repellent like a gres¥
ilm.

SEMICONDUCTORS l
A substance whose resistance to electric current is different under difler®
condition is called semiconductor -

* C.o,mPOUHdS/ elements acts as semiconductor are Germanium, Sclen::'ldtv
Silicones, Lead sulphide, Silicon carbide, - Calcium sulphide, Lead el
Gallium arsenide, Indium antimonide, '

. Electrical conductance depends upon temperature of semiconductor.

. On heating resistance of semiconductor decrease while that of metal increase®

. In light conductance of semi conductor increases .

i Sem? conductors are used in transistors, photoelectric cell and solar batterlesidcily

o The junction between the different materials forms a boundary. It allows a

Chemistry of silicon is similar to carbon

to pass more properly and is used in transistors.

7/

A
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. C_hapter—3

—

USE OF LEAD COMPOUNDS
USE OF LEAL

. Lead Compound -zaii =3

Yok it - Remarks byl T ! s Uses o L h Yl

Lead suboxide
(Pb20)

. t is a black powder

= as pigment
* in lead storage
batteries as filler

Lead monoxide
(PbO)

* Two crystalline forms are available:
1. rhombic(yellow in colour)

2. tetragonal(red in colour)

= it is slightly soluble in water

= in preparing flint glass
and paints

Triplumbic tetra-oxide
(Pb304)

* It is produced after the action of Oz
and Pb

* in preparation of
storage batteries
*in anticorrosion paint.

178
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Lead oxide *It is produced after the reaction of * forms plumbates
(PbO2) HNOj; and red lead
= It is reddish brown powder
=]t is soluble in alkaline water &
= Unaffected by dilute acids. v
White lead = It is amorphous white pigment. * has good covering
2PbCO3.Pb(OH)2 * Prepared by Dutch process. power when mixed
with linseed oil
* toxic and tarnished to
grey by environment.
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10.

11.

12.

13.

(a) Acidic oxide
" (c) Amphoteric oxide

R e S R TR e R v
LY A\ .

#ERACTICEIEXERCISES (@,

Ima YM“"

Boron ls. non-metal whereas Al is metal, it is due to

(a) Small size (b) High nuclffar CFIarge

(c) Both a and b (d) No authorized justification ye
Boron in soil has been considered micronutrient for

(a) Soil porocity - (b) Proper growth of plants

(c) Alkalinity of soil (d) All

One of the outstanding feature of boron is its ability to form

(a) Molecular addition compounds (b) Molecular crystals .
(c) Semiconductors - (d) Ionic compounds

Substance which is found in dried up lakes of Tibet and California jg
(a) Tincal (b) Boric acid

(c) Calcium carbonate (d) Colemanite

Borax is a white crystalline solid and it is

(a) More soluble in cold water (b) More soluble in hot water

(c) Insoluble in water (d) Soluble only in organic solvents
Which of the following does not give Borax bead test?

(a) Cu (b) Cr

(c) Ni (d) Al

Special features of borate glass is that it is

(a) Heat resistant (b) Low melting

(c) Used to prepare chemical garden (d) Green in colour

The metal which is used in thermite Process because of its activity, is
(a) Iron ' (b) Copper
(c) Aluminium (d) Zinc

Aluminium oxide is

(b) Basic oxide
(d) It does not exists
ir effect?
(b) Carbon
(c) Silicon (d) Tin
Which electronic configuration corresponds to an element of group IIIA?
(a) 1s2, 2s2, 2p3 (b) 1s2, 282, 2ps, 3s2, 3p!
(c) 182, 282, 2p4 (d) 182, 252, 2ps, 352, 3p¢, 4s2, 3d!
Tincal is a mineral of

Which of the following shows inest pa
(a) Boron

\pj Al (b) si

(c)B L (d)c ot
In network of silica (810,), each silicon atom is surrounded by a

of oxygen .

(a) 4 (b) 2

(c) 1 (d) 6
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C/'
. ich one of the following is not a semiconductor?

wh

(a) Si (b) Ge
(¢) Se : (d) Sn
" orthoboric acid is 2.6% soluble in water at 40°C and at 107°C.
(a) 26% (b) 27%
() 37% (d) < 2.6%
16. The process of aluminium extraction is called
(a) Hall process (b) Thermite process
(c) Haber process (d) Contact process
47. Because of its ability to combine with both oxygen and nitrogen, aluminium
metal is used . -
(a) As nitrometer
(b) To remove air bubbles from molten metal
(c) To produce alloy '
(d) As insulator .
18. Aqueous solution of borax above 62°C gives crystals of
(a) Na;B;07.4H20 (b) NazB407.5H20
(c) NazBsO7.2H20 (d) Na;B407.10H20
19. Silicones differ from silica by a group of
(a) CHa — (b) -OH
(c) H3CO— ’ (d) O2
20. Which of the following is not a use of silicones?. _
(a) Lubricants (b) Hydraulic brakes
(c) Antifreeze (d) Water repellent .
| 21, l?c:u'on is non metal while other elements of IIIA group are metals. This is
ecause . .
(a) It has small size
(b) It has high nuclear charge
(c) It forms molecular-addition compounds
(d) All of the above '
2. co,is gas while 810, is solid at room temperature.
(a) Carbon is non-metal while silicon is semi-metal
(b) CO; is an independent molecule while SiO2 has network covalent structure
(¢) Carbon forms multiple bond while silicon does not form multiple bonds
- ‘(:1), Silicon has all sigma bonds. .
| ¢ coloured glassy mass in borax bead test is due to the formation o
(8) Metal borate (b) Metal meta borate
. {¢) Metal boride (d) Metal silicate
L Pr— T 180
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24,

. 25.

26.
27.

28.

“‘4) 30.

s - <— A Ele
CcO an
Identify the correct statement regarding t‘

(a) It combines with H,0 to form carbonic acid

(b) It reacts with red blood cells of haemoglobin

(c) It is powerful oxidizing agent

(d) It is used to prepare aerated drinks.

The chief ore of Al is:

(a) NaszA(Fq (b) At,032H,0

(c) Al203-H,0 (d) AC203-3H20

If temperature of gallium arsenide is increased then its °°ndu¢tivity wl]

(a) Decrease (b) Increase

(c) Remains constant
Boric acid cannot be used

(d) First decreases then increaseg

(a) As antiseptic in medicine (b) For washing eyes
(c) In soda bottles (d) For senamel and glazes.
Which of the following will decompose to produce litharge
(a) PbCrO4 (b) Pb20O

(c) PbO. (d) All of the above
Which element can form tripositive ion?

(a) Beryllium (b) Carbon

(c) Silicon (d) Aluminium

Which of the following is metasilicic acid?

(a) H2SnO3 ; (b) H2SiO3

(c) H3AsO4 | - (d) H3SbO4
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Chapter;4

Group V-A and v]. ARy

.~

INTRODUCTION

Elements of VA sewsvinnimwimmmessic Clements of VIA s, o,

N and P are non-metals, As and Sb
are metalloids while Bi is metal.

except Po.

All elements are non-metalg

Y

e —

Some elements show allotropy.

All elements show allotr@k

Catenation is absent.

Catenation is present,

Metallic character incrg:ases down
the group. X

pronounced

Non-metallic character is

— |

—_—

d-orbital is involved in bond
formation except in nitrogen

d-orbital is-involved in bond
formation except in oxygen

Usually show +3 and +5 oxidation
states. - '

Usually show -2, +2, +4, +6
idati tate
oxidation states except oxygen, |

NITROGEN AND ITS COMPOUNDS

° It is present in free state in air, 78% by volume.

OXIDES OF NITROGEN

Particular -+ Nitrous Oxide (N.O) <~ Nitric Oxide (NO) #zdiwex

Inorganic compounds of nitrogen are not commonly found as minerals,
In combined state, it is present in the form of proteins, urea and amino acids,

Nitrogen Oxide (NO,)
Pb(NO3)2-PbO+NO;+0;

. Zn+HNO3-Zn(NOs)2+N20+H20 | Cu+dilHNO3—Cu(NO3)2+NO+H20
Preparation | yu o, oN0+H:0 . |Ns+Oss2NO | CutHNOssCuNOsNO
Colour Colourless gas. ~Colourless gas. Reddish brown gas.

Smell and | Pleasant smell and -
Taste taste. R Pungent smell,
. : ; Soluble and formed
- Fairl : :
Solubility w:;i soluble in Sparingly soluble. blue colour acidic
. ; solution. ~ |
Action of Oy | ----- Izc())rm reddish brown |
2 —
Combustion | Supports«combustion .| Supports combustion Supports combusticn
o With oxidizing agents
Reducing | It converts into NO .| like KMnOs HNOa gives | -
Agent ' HNOj3; and NO,
respectively. B
A . : : . As strong oxidizing
OJddiiin On reaction with red- V_Vnth reducing agents agent, it oxidizes H»3
€ .| hot Cu. it gi like-H2S, H2S0; etc, it ! 0; to
Agent ot Cu, it gives N, gives N2O . to sulphur, FeS !
i Fey(SOs)s and K122
Reaction | o ; In absence of ag' l
With Water | NO reaction No reaction forms HNOs an
HNO, with watet: ——
Reaction . On reaction Wl |
With Alkali | NO reaction No reaction alkalies, it E“’?fr;tes 3
nitrates and nitr="=

__/’/l’/a
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Chapt°"4 Group V-A and VI-A Elements
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ACﬁ;—&rﬁwrrnoc;.x-m
/——_

particulars vamsmncssasams Nitrous acid (HNO,) sevesesogsis Nitric acid(HNO;) -ssemes

N203+H,0—» HNO,
mpgratlon Ba(NO;),+H2S04— . KNO3+H2S04s—»>KHSO4+HNO3
BaSO4+HNO, ;
M= Decompose into HNO3, NO | Decompose into NO,, O, and
Effect of heat and H,0 Ha0
et Oxidizes HI to I, SO, to | Oxidizes non-metals to their
H2SO i id
As an oxidizing 2S04 apd SnCl; to SnCl,4 oxides apd m-etalloxds. to
¢ corresponding acids. Oxidizes
agen : FeSO4 to Fe;(SOas)s, HaS to S, HI
" to Iz
G aE Decolourizes KMnOsand | = -cceeeeo
As reducing ag changes into HNOj
Reaction with alkali | Gives salt and water Gives salt and water
Action on organic Produces N2 with urea or | H-atoms in hydrocarbon are
compounds . aniline.’ _ - | replaced by -NO, group
’ One volume of Conc. HNO3; and
’ e _ | 3 volume of Conc. HCI give Aqua
Aqua Regia -Regia that can dissolve noble
~ TEEL e metals - :
Brikland and Eyde’s procedure - )

. Another method for preparation of nitric acid is Birkland and Eyde’s process.
~«  Oxidation of N, with atmospheric Oz gives NO which on oxidation forms NO2  and

this reacts with water in the presence of air, produces nitric acid.
) i NO;. R . -

_I__“:_I | - /R’ ~-w;m?1< :

O | NO»

1 l_’_‘ N0T02 d

=
ELECTRICc COOLER ™ OXIDIZING ABSORPTION
FURNACE CHAMBER TOWER

HNO,

~ Reactivity of Nitric Acid With Metals

Au, Pt and Ti do not react. : .
Fe, Co, Ni, Cr and Al are rendered passive by acid due to their oxide coating. *
Wand U are changed into their oxides.
Mg, Ca and Mn gives Ha.
Ag, Cu and Pb give NO and NO; with dilute and conc. acid.
Hg give Hg, (NO;), and Hg(NOa), with dilute and conc. acid.
N gives products depending upon HNOj concentration and temperature.
> Very dilute HNO; gives NH4NOs.
> Moderate dilute HNO3 gives M20.
> Concentrated HNO; gives NO:.

NTRY TEST SERIES www.educatedzone.com
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Chapter—4

Group V-A and VI.p Ele

Mg

PHOSPHORUS AND ITS COMPOUNDS
OCCURRENCE OF PHOSPHORUS

Phosphorus is found in combined state n
nerves,

It is present in seed, yolk of eggs, !
Bone ash [80% Cay(POu)2] is source of P.

ALLOTROPES OF PHOSPHORUS
Different crystalline forms of any substance are sai
There are six allotropes of phosphorous;
Yellow/ White Phosphorous

Red Phosphorous

Scarlet Phosphorous

a-Black Phosphorous

p-Black Phosphorous

Violet Phosphorous

LR S

Do

White Phosphorus &8
Very reactive, poisonous,

i3 Red: Phosphorus %
Less reactive and

poisonous.

—2 ey,

the form of minerals.
brain and bone marrows,

d to be allotropes.

Black Phosphorus s,

white phosphorous in
presence of S and Iz at

250°C -

volatile, waxy and yellowish.
Soluble in C¢Hs and CS; ; - : = ]
Exist in tetra atomic form Tetra atomic form - P——
Change into P; at 700°C - = ]
Prepared by heatin ]
p y g Prepared by heatingred

phosphate at high
temperature and pressure

Tetra-atomic
‘| macromolecule

Tetrahedral in shape'

WHITE PHOSPHOROUS
HALIDES OF PHOSPHORUS

Hexagonal

PR

Yellowish crystal

g:;;:r Colourless liquid
int '
ng po 76°C Sublims at 100°C
Freezing point -112°C
Effect of heat - ‘/’T
- Changes into Clz and 2
Action of Oz Phosphorus oxychloride is produced - 3

Action of water Forms phosphorous acid

Forms orthophosphori©
acid

Action of alcohol

Forms alkyl chloride and phosphorous acid

Forms al

_—__//
kyl .
phosphorus o;_cxchlondes)

\

18
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Chaptet‘-4 Group V-A and VI-A Elements
i /—-—

ﬁnosmonous

Phosphorous trioxide =

- i Z=-7~=> Phosphorus pentaoxide = -.%--
{ é@ﬁ“,‘;‘——m—.gtate \2V2h18tfcwa.“' solid and garlic smell | White powder and garlic like smell
Jting poin . Subli g
! .}B—%—Eﬁ'gﬁt = : imes at 360°C
Fhction of Oxygen Chax:lges into P,Os -
pm—— ¢ With cold water, gives

phosphorus acid

Action of water * With hot water, gives Forms meta phosphoric aci
phosphoric acid and phosphene praRporizanie
gas

ACIDS OF PHOSPHORUS

Particulars -~ -“-%<=° Phosphorus acid(HaPO3) F&= = mee Phosphoric acid (HiPOa) ==

. . . . ' Colourless deliqu t

d stat White tall lid : quescen
Colour-and state ite crystalline so eryatalline solid
Melting point 73.6 °C ' 41°C
' . " Changes into pyro and
Effect of heat C}? ARgES 16D Phosphme and metaphosphoric acid
phosphoric acid
2 2H3POs— HsP207 52HPO3

Action with Oz Gives phosphoric acid | -

Action with alkali Forms salts Forms salts

As reducing agent i;duces CuSO; to Cu and AgNO; to )

OCCURRENCE OF GROUP VI-A ELEMENT

|
{ O2 comprises 50% of earth crust.

Oxygen is found in air in free state

Water contains 89% oxygen.

CaCOj contains 48% oxygen.

Silica contains 53% oxygen.

Sulphur is present in metallic ores. o _
Sulphur is also present in onions, garlic, mustard, hair, oil, egg & proteins.

MINERALS OF GROUP VIA ELEMENTS

Galena
Zinc blend ZnS
Cinnabar HgS
f Stibnite Sb.Sa
’ Copper pyrite CuzS
, Iron pyrite, FeS,
' (Fool's Gold)
|
Gypsum CaS04.2H.0¢
Heavy spar BaSOs ]
186
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.Chapter-4
COMPARISON OF OXYGEN AND SULPHUR

we SIMILARITIES BETWEEN OXYGEN N SULHR e —
=1l Electronic configuration 1.¢. NS'Np

Y

S VR S e
Both have same Outer sh
Both are usually divalent
Both show allotropy

Both have polyatomic molecgles. o
Both combine with metals with oxidation state -2.

Both combine with non-metals and form covalent compounds. N

Both are found in both free and combined states. N N
typical non-metals. -

s AR DIFFERENCESE)‘;’ ;

YIV|VIVI|IV| V| V|V

Three allotropic forms rhombic, m°n°cliic 3ndl

Two allotropic forms Oz and O3 plastic. '
Gas at ordinary temperature. Solid at ordinary temperature. B
Sparingly soluble in water Insoluble in water : \‘
Helps in combustion. It is itself combustible. ]

Boiling sulphur reacts with steam producing a !
hydrogen sulphide and sulphur dioxide. c
Readily oxidized by conc. Sulphuric acicm

Does not react with water.

Does not react with acids.

acid. : :
ettty alaie g;izslpv}le:g alkali -solutioq & forms sulphides ang
Ltt::wws -2,-1,-1/2,+20xidation It shows -2, +2, +4 and +6 oxidation states
es. . ' :
It is paramagnetic. : It is diamagnetic.
SULPHURIC ACID (H2S04) |
. Discovered by Jabar-Tbn-Hayan
. It was called oil of vitriol.
Contact Process
o S0 is produced by burnin -' in 0
. g of S or FeS; and a idi i o
of air and V,05 at 400-500°C in contact ch;mber el oxidized to _303 R
: ‘S”Zi ab.sorbed by H2S04 and converts into Oleum H;S,0- :
er 1s added to H,S,07 and forms H2S0, of desired concentration.
: cone.
3 \ :
—_— o “:g‘;"c arsg;tc 98%
| . puniter i aci
| a_” | sulphuric acid
| ferric
| molten 2. Y rdroxi
| b e i hydroxide
| L E | i
@l cualyst
‘ : dust d = o ’
e remover drier 4 : e
er testing box catalyst 100%
? | sulpurc ¥
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ChaPterA Group V-A and VI-A Elements

/—
erties of H2S04

%s oil liquid

4 specific gravity is 1.834 at 18°C

' Freezing point 10.5°C

*  Boiling point 338°C

' Soluble in water, exothermic reaction

: pure is non-conductor, but addition of a little water makes it good conductor.

,  Corrosive to skin and causes very serious burn to all tissucs.

Chemical Pro erties .
On heating changes into SO3 and H,0

Strong acid so completely ionizes in water

Reacts with alkali to give salt and water

Reacts with carbonates and bicarbonates to give salt

Reacts with NH3 to give ammonium sulphate

Reacts with benzene to give benzene sulphonic acid

Reacts with metal in following manner:

a. cold and dilute acid give salt and H; '

b. cold and concentrated acid do not react with Cu, Ag, Au, Hg, Pt.

c. hot and concentrated acid liberate SO, and metallic sulphate

Good dehydrating agent, removes water from organic compounds and liberate CO,
CO,, and black C. ’

‘As an oxidizing agent oxidizes C and S to their oxides, H2S to S, HBr, HI to Br, and
I respectively. .

Reacts with BaCl, and Pb(NOa). to give precipitation of BaSOs and PbSO,

Reacts with KMnO, and K,Cr,07 and liberate O»

GARDEN OF EQUATIONS

ITROUS OXID
Preparation

' 4Zn + 10HNO; —> 4Zn(NO;), + N,O + 5H,0

dilute
NH,NO, 20, N,0+2H,0

Chemical Reactions of Nitrous Oxide

|

2N2° + S — SO; + 2Nz
10N20 + P‘ —lp P401° + 10N2
N0 + Cu ——> CuO+N;
NITRIC ox1p '
Preparation
3Cu + BHNO; —> 3Cu(NO;); + 2NO + 4H,0
dilute
Nz + 01 =_.—A 2NO
-
\ ) )
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Group V-A and VI-A Ele

o]

Chapter—4

\‘ht,

Chemical Reactions of Nitric Oxide

_— 2NO;

NO + O,
2NO P Nz +O;
2NO + ClI; r— 2NOCI
3; FeSO,+ NO _
H,S + 2NO _— H,O+ Nzo +S
H,SO; + 2NO —> H;SO.+ N0
H,0 + 3NO;

2HNO, + NO —D

4H,0 +NO+3l, —>  EHI+ 2HNO,

GKMnO. + 12HzSO4 + 10NO e & 6KHS°4 + 4”20"' 10HN03 . SMnso‘

NITROGEN DIOXID

Preparation Cu+ 4HNO, —> Cu(NO;); + 2NO; + 2H;0
‘ _ 2Pb(NO;); —> 2PbO + 2NO; + O,
/ NO, — s 2NO, =————= NO+0,
4 2NO, —>  2NO+0,

5NO, + 2P —>  P,0,+5NO
H,0 + 2NO, ——>  HNO; + HNO;,
H,S + NO, —>  H,0+NO+S
2KOH+2NO, ——  H,0+KNO, +KNO;
2NO, + 2KI —> |+ 2KNO,

2F9304 + HzSO4 + NOz _> Fez(504)3 + Hzo + NO
2NaOH + 2NO; —— H,O + N3N02 + NaNO;

NITRIC ACID
Preparation
Birkland and Eyde’s process
3
g Nz + 0O, e, 2NO
600-1000C

2NO + 0, R 2NG;
H,0 + 2NO, —_— HNO; + HNO:
3HNO, — H.O+ NO + HNO,

FeSO,. NO (Black ring of nitrosyl ferrous su'Phate)

KIPS ENTRY TEST SERIES
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Group V-A and VI-A Elements

REACTIONS WITH SALTS
Na;CO; + 2HNO; ——> 2NaNO, + H,0 +CO,1 /

NaHCO, + HNO; ——>NaNO, + H
(SO W0
3Cu + 8HNO; — 3Cu(NO;), + 2NO + 4H,0

dilute

Cu+4HNO; — CU(NO;)z + 2N02+. 2H;0

conc

4Zn + \1/ gyrmg, > 4Zn (NO;); + NH,NO; + 3H,0

4Zn + 10HNO; ——> 42"(N°3)2+ N:O + 5H,0

dilute

Zn + 4HNO; —> Zn(NO,), + 2NO, + 2H,0

conc
3Pb + 8HNO; —> 3Pb(NO,), + 2NO + 4H,0
dilute v ' ' :
Pb + 4HNO; ——> Pb'(NO,)z + 2NO, + 2H,0
conc
dilute

Mg + 2HNO; — Mg(NO;)z + Hz

dilute

Mn + 4HNO, — M (No;)z + Hz
Conc. :
Hg + 4HN03 ——» Hg(NO;), + 2N02 + 2H,0
(excess)
6Hg + 8BHNO, %1€, 3Hg,(NO;), + 2NO + 4H,0

(excess)
dllule

4Sn + 10HNO; ——> 4Sn(NO;); + NH4NO; + 3H,0
Sn+ 4HNO; —— HzSﬂOgd"' 4NO, + H;0
Meta stannic ach

Sb + 5SHNO; ——> H;SbO, + 5NO; + H20

REACTIONS WITH NON-METALS

S + 6HNO, -4V, H,SO, + 6NO; + 2H,0
. As + 5HNO; -2 5 H;AsO, + 5N0, + H;0

As + 3HNO; ¢ , H;AsO,+ 3NO;

P+ SHNO, HotLcong. HyPO, * H;0 + 6NO:

+ 10HNO; /% 2HIO; + 10NO; + 4H:0 . P s

I2

C + 4HNO, | ‘_m-_> CO,+ 4NO; * 2H,0
hot

ENTRY .
TEST SERIES www.educatedzone.com
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Group V-A and V].-z5 Ele

Chapter-—4 —————

REACTIONS AS AN OXIDIZING AGN 3Fey(SO4)s + 2NO + 4H,0

6FeSO, + 2HNO; + 3HzS04
S+ 2HNO > 3S+2NO+4H0

3H;

6HI+2HNO, ——> 4H,0+ 2NO +3I;

SnCl, + 2HCI + 2HNO; ——> SnClg+ 2NO, + 2H;0
2

HNO; + 3HCI _ NOCI + C'z + 2Hzo

2Nocl —>  2NO+Cl,

3P + 3Cl; —> 2PCl, A
o 2P + 4SOCI; —> 2PCl; + 280, + S,Cl;
P PCI, + Cl; —>  PCl,
' 2PCl, + O, —> 2POCl,
PCl; + 3H,0 —> H,PO; + 3HCI
. Pregaration ' -
2P + 5Cl, r——% 2PCly
PCl, + Cl, ——3> PCl,

PCl, % POLCL
PCI; +2Zn A ZnC|z + PC|3

| PCls + 4H,0 — > H;PO, + 5HCI

|

| , Preparation
! P4 + 302 rem— 2P20;
1 : ,
Chemical Reactions of Phosphorus Trioxide

cold
PIOJ + 3H20 ——— 2H3P03

hot
P,0; + 6H,0 —_— ZH;PO‘ " PH
3
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Group V-A and VI-A Elements

Chapter—4
—_—
PHoSPD
preparation |
P, + 50, > 2P,0;
nemical Reactions of Phosphorus Pentaoxide
cold
el hot " 2HPO,

P,0s+3H,0 ——>  2H,pO,
P,0s +2HNO;  —“— N0, + 2HPO,
P:0s+C:HOH ——>  C,H, + 2HPO,
P05 + 2CH;COOH ——>  2HPO; + (CH,C0),0

Acetic anhydride
PHOSPHORUS ACID

Preparation

cold

P,0; + 3H,0 —>  2H,PO,
PCl; + 3H,0 = H;PO; + 3HCI

Chemical Reactions of Phosphorus Acid

4H,PO, A > 34,PO, +PH,
H;PO; + CuSO,+H,0 ~—> H,PO, + H,SO, + Cu
H:PO; + 2AgNO; + 2NH,OH —> H;PO, + H;0 + 2Ag+2NH,NO;
H;PO; + 0O, = 2HPO;
HPOs+6[H] >  PH,+ 3H,0

P205 + 3(&’20 ) 2H3P04
P+ 5H~o‘;"°' ——> " H,PO, + 5NO; + H,0
PC's + 4H20 —d H;PO‘ + 5HCI

Cay(PO,), + 3Si0, —> 3CaSiO;+ P,0s

C a
hemica) Reactions of Orthophosphoric Acid
DEHYDRATION
316°C

-1 I;O *1 )
Othophosphoric aicd Pyro-phosphoric acid Meta phosphoric acid
P~
" ENTRY TesT SERIES 192
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Group V-A and VI-A Elemen
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Chapter4 — o~
TH BASE
REACTION WI o NaHPO. + Hi0
H;PO, + Na e Na,HPO, + H,0
H,PO, + 2NaOH

= Na,PO, + H:0
H,PO, + 3NaOH e

SULPHURIC ACID

paration
Prepara™ Contact Process

S+0 — S0:
2 ~
400-500°C
250, + 0; V:0s. i .
S_Oa" stO4 ) — HzSzO1
H:S;0; + H:0 — Ak
Chemical Reactions of Sulphuric Acid
m H,SO, + H;0 S—— H,0" + HSOy
HSO, + 2H,0 —— - 2H,0"+S0,”
.
(A) Arrhenius Base )
H,SO,+ NaOH S NaHSO, + H,;0
Sodium bisulphate
(acidic salt)
2NaOH + H,S0O, — N32504 + 2H20
Sodium sulphate
(normal salt)
(B) Lewis Base
2NH, + H,SO, — (NH,);SO,
(A)Cold and dilute sulphuric acid
Mg+HzSO4 —_— Mgso‘ & Hz
A3 HR0, ——  ZnSO,+H,
Fe + H,SO, ——p FeSO,+ H,
Sn + H,;S0, ——
(B) Hot and concentrated sulphuric acic ADES
Cu + 2H,S0 . i
T — Cus0, + SO, + 2H,0
2Ag + 2H,S iy
] = AQ:S0; + S0, + 2.0y
Hg + 2H,S0,

nes==—p

HgSO, + 50, + 2H,0

KIPS ENTRY TEST SERIES wavw-educatedzone.com _/4
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| ’Cﬂ_, Group V-A and VI-A Elements

WITH SALTS

Na,CO,+H, SO, Na,;SO, + CO, + H,0

CuCO;+ H;SO,

—> CuS0,+CO0, + H,0
2NaHCO,; + H,SO, —, Na,SO, + 2C0, + 2H,0
NaNO;+H;SO, —— NaHsO, + HNO,

NaCl + H,SO, —> NaHSO, + HC|

REACTIONS AS AN OXIDIZING AGENTS

H.S + H;SO, — S +S0,+2H,0

C+ 2st04 . —_— COz + 2302"’2”20

2P + 4H,S0, —> H;PO;+ H;PO,+ 4S0,+ H,0

S +2H,S0, - —> . 35S0, + 2H,0

N T Corcentalied sulphure acid e e o
| CiHi0s —> 6C+6H,0 COOH
1' | (glucose) » ' —> G0 “'CO:"'H;O
i COOH ’ !
i Cquzo" 12C+1 1 Hzo (oxalic acid)
i (SUCfOSC) CH3 CHz i
| i Il i
| HCOOH —> CO+H,0 CH,—OH — CH; +H,0 i
(Formic acid) | Ethyl alcohol Ethylene '
“I%8 ENTRY TEST SERIES i
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11.

12,

13.

14,

15.

16.

g N v ¢ o assd st o bt A . b N VBRI U A Bl
Py .#z“(-'{hﬁj.‘f"@*""ﬂ“‘!".‘-~‘$‘-£f‘\‘~"* WA A P :

% 5’}\.\@‘?3&\‘5\‘-*.‘\3\‘{’{@\&--&,"Tf\n'&-.’.”\zv:::z"',‘u A RAL G A » 5
Which of the following is different with respect to physical appearance?
(a) Arsenic (b) Pl"xospl'tllorus |

(c) Antimony (d) Bismuth  below 0°C

Which one of the followings possesses melting po elo

(a) Nitrogen (b) Phospttlgms

(c) Carbor: (d) Bismu

Compounds of nitrogen and phosphorus are.mostly
(a) Tonic (b) Covalent .
(d) All varieties are possible

N AL

Polar are [
'(l?l)le most clectronegative element amoni the following is
. b) \u
(a) Sb (
(c] As (d) P

SO; is not absorbed in water directly becau_sg :

(a) Reaction is exothermic (b) It is insoluble in water

(c) Dilute acid is produced (d) All of above

Phosphene gas will be produced if phosphorous.a_cid is subjected to

(a) Oxidation ' (b) Reduction

(c) Decomposition (d) Both b & ¢ .

Which of the following will give phosphoric acid on reaction with water

(a) PCls (b) P03

(c) P,Os (d) All of the above
Which one of following is not a property of pure quartz?
(a) Coloured solid ‘ (b) Brittle

(c) Hard ' (d) All of above
Phosphorus is a Greek word and it means

(a) Light bearing (b) Fire

(c) Impure ) (d) Tetrahedral
Which of the following does not contain phosphorus?
(a) Yolk of egg (b) Bone

(c) Nerves (d) Steel

Allotropic form of phosphorus that is poisoncus is

(a) White (b) Red

(c) Black (d) Violet

Which one of the following is not the
(a) Lead pencils i
(c) Lubricant

use of graphite?
(b) Abrasive
(d) Electrode of electrolytic cell

Acc}z)tic anhydride can be obtained by treating ethyl alcohol with
- (a) P.0s (b) H,SO.

(c)Botha&b (d) PCls

The composition of brown ring in nitrate teét is

(a) FeSO4.NO (b). FeS0O4.NO

(c) FeS04.NO- FeSOu NG

(d) FeS0O4.N,O

(a) Phosphine Position yields phosphoric acid and

(c) Water :3} g}}:osphorus

: sphorus toxide
Which one of the followi UEp pentoxide
(@) P;0, oWiNg compounds usually smells like garlic?

(b) POy
(c) HaPO_a. (d) All have same smell

KIPS ENTRY TEST SERIES
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hapte"'4 : Group V- % .
9’___, P V-A and VI-A Elements
p,Osis a hygroscopic powder which sublimes at

a (a) 260°C ' (b) 360°C
(c) 630°C (d) 620°C
18. The element of group VIA, which is a non-metal is
(al S (b) Se
' {c) Te (d) Po
19. Phosphoric acid is a weak acid and its basicity is
(@) 1 (b) 3
(c) Zero (d) 2
20. All the elemgnts in group VIAare ___ in nature.
(a) Hygroscopic (b) Metals
{c) Polymeric (d) Ali of above
91. Which of the elements show passivity when treated with conc. HNOs.
(a) Fe (b) Al
(c) Cr (d) All of the above
22. Which allotropic form of phosphorous is the most stable?
(a) White (b) Black
(c) Red (d) Violet
23. The gas which cannot be dried by conc. H2SO,
{a) SO. (b) H.S
(c) CO. o {d) C.Ha
24. The chemical composition of cinnabar is .
(a) ZnS _ (b) PbS
(c) HgS - (d) FeS
25. FeSO, forms brown ring with
(a) N2O3 _ (b) NOz
(c) NO . (d)N.O G

26. Oxygen and sulphur resemble in all except
(aj Electronic configuration of valence shell electrons.
(b) Show allotropy - " G
(c) Polymeric
(d) Show same oxidation state
27. Oxygen does not react with all except

(a) Alkali {(b) Acid
(c) Water : (d) Metals

28. Arsenic oxides are removed by passing through _
(@) Ferric hydroxide (b) Sedium hydroxide

(¢) Calcium hydroxide (d) Aluminium hydroxide -
29. In which compound nitrogen has maximum oxidation state

f2) NLO (b) NO2
(c) HNO), (d) HNO3

3. When sulphuric acid is treated with ethanol, sulphl}rlc acid behaves like
(@) An acid (b) A dehydrating agent

() An oxidizing agent (d) As sulphonating agent

T 196
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The Halogens and The Noble Gases

RODUCTION (HALOGENS
, VII-A group is called halogen group.
Verv reactive with non-metals.

Exi;t in three states of matter with
diatomic molecule.

Halogen forms -ve ion by getting one
electron (X ).

Have highest E.N. value among the
clements of their period.

el bt

: Y:”‘j"—i" FLUORINE :"

Aslatine is rare element. [t is a
radioactive and its most stable
isotope has half-life of 8.30 hrs.

| e

~ CHLORINE 5% BROMINE “witi70% . JODINE 453564 =

e Greenish Reddish metallic shiny i
Colour Pale yellow yellow brown Greyish black |
: I Physic. ' Gas Gas Liquid Solid ’
state —
OCCURRENCE OF HALOGENS
OCCURKLA
o Halogens are very reactive, so they are not found in free state.
o Halogens are found in the form of soluble halides.

.. FLUORINE -7:u5i%2 3% CHLORINE 722 e

3 -*: 3* . BROMINE ¢,

t

#5043 JODINE: 43¢

Fluorospar CaF; | Halite NaCl Brine wells, Sea | NalOj, NalO4 '
|Cryo]jte NazAlFe | (Salt beds, brine wells, sea | water deposits in Chile |
Apatite water) NaBr, KBr, brine wells.
L[Cal“;;.3CaL3(I=‘ij)2] Carnalite KC1.MgCl,.6H,O | MgBr2 .
PECULIAR BEHAVIOUR OF FLUORINE
Ll Other Halogen vy i kN

High first .P and E.N

Low first [.P and E.N

Low dissociation energy

High dissociation energy except I2

Fluorides have high lattice energy .

Lattice energy of other halides is smaller

than other fluorides

Most reactive
P —

Less reactive

F reacts directly with noble gases

No other halogen reacts with the noble

gases

Sh
OWs only -1 oxidation state

S

Others show -1,+1,+3.+5,+7 oxidation

states

Mrm oxy acids,

Form oxyacids.

LHasrn\aXimum reduction potential.

—————ee < o

Others have lower reduction potential.

mps\
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. The Halogens and The Noble

Chapter—s \‘%

OXIDIZING PROPERTIES OF HALOGENS

ns decreases with increase in atomic number.

The caidizing power of haloge b,

Cl; > Br: > I
. The oxidizing p ha
» Energy of dissociation.
» Elcctron affinity of atoms

» Hydration energies of ions.
» Heats of vaporization (for Br; and I2) »
Fluorine and chlorine can oxidize various coloured dyes to 1(..0 0_ur1ess
i r i indi can be decolourized wh
substances e.g. litmus and universal 1ndlc§itor an | en exposeq

fluorine or chlorine.

COMPOUNDS OF HALOGEN

HYDRIDES .
The binary compounds of X and H are hydrides.

Reactivity of X, with H, is F > Cl > Br > I
Reaction with I, is reversible and very slow. \
F and Cl give their halides with conc. H2SOa4 while Br and'I do not.

ower of halogens depend upon the following facters:

Properties Of Hydrides
Properties of HF ' K
. Zig-Zag pattern.of hydrogen bonding is present in HF.
HF is liquid while HCI, HBr and HI are gases at room temperature.
" HF attacks glass while others do not. : ;
Viscosity of HF is lesser than water. ,
Vapour phase of HF is equilibrium mixture of monomers and cyclic hexamers.

Properties Of other Hydrogen Halide
Increasing Trends ’ :

. Intcnnoleculgr attraction, M.P, B.P, heat of fusion, heat of vaporization, bond
. length, reducing strength and acidic strength is in the order as '
HCI < HBr < HI

e,

Decreasing Trends .
. Bond energy, Dipole moment, Strength of bond have trends as HC1 > HBr > HI

OXIDES OF HALOGENS

I . No reaction with Oxygen under normal conditions except fluorine. H
0 - 0 & Bro 0d =
| o()xxdc: Formula Oxide Formula Oxide Formula Oxide w
difluoride | OF: oot cLo | Bromine | g jnding; _[I____'f‘,,
noxide tetraoxide
‘ (?;loxygcn 0P Chlorinedioxide Bromine fodine |
l ifluoride ClO; P BrO; ioaate i 109
Trioxygen Chlori |
I ! 03F; ne Bromi Jdodine
difluoride hexaoxide Cla0e t,.‘or,ré;: ( BBI'!;%JQ ) pentaoxide 1205
Chlorine
heptaoxide Cla0r

T
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| From mixture of F,
: and O; subjected to
’ | electric discharge

H
I
.

.l
AR e | iy

363°C

' * Reddish brown solid

\

«By reducing NaClO;
with NaCl or SO, or
CH;O0H in acidic
media

'
l}

at 350°C

&% Colour and state M Efroct of hoat
| * Dark red liquid at o

—

Gives oxygen
and oxides of
flourine

¢ %% Uses and other >

40V properties- &

On reaction with
Fj, it gives O,F,

Forms O, and

* Paramagnetic
substance

*Used as
antiseptic for
purification of

|
|
|
|
1
1

Cl0z | .y reacting H,SO. Pale yellow gas ! Cl; on water and bleach
. and KCIOz in the ; | warming | of cellulose .

| presence of oxalic | i material i
| acid : *Decomposes in -,
i . | HO to HCland |
; i | HCIOs !
— ! By dehydration of ‘ | : —
| perchloric acid Colourless viscous | Stable at room | When go;s o 4
€07 | (HCIO,) with POs at - | liquid temperature | watel: 8{84 HEEY
i 10°C ' i P }
~— | By reacting bromine |
! vapours and mercuric |
i oxide ks Only stable at | It has oxidizing |
B0 | Bv suspension of ! Dark Volatile liquid -20°C properties !
« mercuric oxide in | |
CCl: and Br2 . !
! i* Has polymeric :
l structure ;
| : = Insoluble in :
' W | organic solvent
. Heating iodic acid at | .. . ine solid | Stable up © |. Acts as oxidizing ;
, 10s | 2a0°C ; White crystalline .s 3000C it |
| | = Used in i
i | quantitative i
i i analysis of CO !

DISPROPORTIONATION REACTION

dized and reduced is called

— : is 16 8l sly oxi .
A reaction in which a specie is simultaneously with NaOH gives sodium

disproportionation reaction. €8 reaction of Cl2
hypochlorite and sodium chloride.

In this reaction, oxidation.number of chlos o
in hypochlorite in cold state. At 70°C the oxidation state changes fro

lorine converts to (-1) in chloride and

(+1)
to +5.

e

N

A

ad increase in the size of bromine.

e ovalentl,

’ Y o thi . o more oxygen atoms are covaientiy

) . 2" "Z}’Zf-‘id-f. X is the central atom to which one o
v : i stability.

'} '~ Greater number of O atom in oxyacids, more W::rll Zi;;emal y

A : Acidic strength increases with increas>e l-l{r)l( ?)?;gHXO. -

i =i e e I T HX('):‘acicl It is due to decréase in electronegativity
Chloric acid i er than bromic :

/ ¢ acid is strong

[ry——
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Chapter-s The Halogens and The NobJe G

| s

l Oxidation Formula of oxy acids of halogens General names of
: state of M O oot o IR Salts o
: h‘lo‘en : 0 B Brom C 25 O % P Oxv - 1
Hypohalous Hypo---... "
\ +1 HCIO HBrO HIO Hyp YPO---—jte
| T 7o T YO I s Halous acid | -7 it
' HCIOy | =e=smiee 2 e
| :g Hc1o: HBrO;3 HIO3 Halicacid | ------... ate
! 17 HCIO, HIO4,Hs106 | Perhalic acid Per---——... Sk
PERCHLORIC ACID
° It is prepared by distilling a mixture of potassium perchlorate and conc. H,S0,
under reduced pressure.
. Perchloric acid is a hygroscopic liquid.
. Freezes at -112°C, decomposes at 90°C
° It works as oxidizing agent.
. It is stored in 67% solution in water as decomposes explosively when heated
. Due to its oxidizing property, it is very important analytical reagent.
BLEACHING POWDER slaked lime with

| compressed air
» It is prepared by reaction of slaked lime
and chlorine

* Two methods are available
» Hasenclever method (old)
» Beckman method (new) ,
* Itis good oxidizing agent due to e

generation of hypochorite ion,

* Cl; liberated on reaction with excess

acxd is called “available chlorine” (35-
40%)

Beckmann : Method

e Uses

» Preparation of chloroform
Sterilization of water

>
> Preparation of un-shrinkable wool
» As bleaching agent in textile

KIPS ENTRY TEST SERIES
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" oMMERCIAL USES OF HALOGENS AND THEIR COMPOUNDS

The Halogens and The Noble Gases

BT e
a2 T R

* Freon gas * Bleachin * Ethylene
CClLiF2, powder & bromide , * KI. Nal are i
CCIF3,CF4 « PVC C,H4Br; used in added to
chemical | aTeflon (valuable | =CCls gasoline to save | Corron salt |
plastic) * CHCl, . engine from which is l
(- CF2 - CF2 -) « HCl PhO and PLSOs | Fovmas 5
et : deposits iodized salt. ;
» Corrosion proof
parts of B . |
machinery from leaching » Pharmaceutical |
Industry Teflon ~ powder is used | * AgBr is used in industry as
. = Electric wires mn text!le and PhOtography. disinfectant
are coated with paper industry. ' and germicide.
—— Teflon
. ontie | * To fulfill
" : Antiseptic, :
R el - E T ey
Jagriculture anesthetic :—nv::l;jic‘ggl:er' fungicide avoid the 1"isk !
| _of goiter o

| INTRODUCTION (NOBLE / RARE GASES])
Noble gases are placed 1n zero group or VIII-A group
All elements are non-metallic, odourless and colourless gases.

There are eight electrons in outermost shell of each element except He.

Noble gases are isolated from ‘air by fractional distillation. - :
bundant element in the

He is present on earth as radioactive decay, the 2nd most a

universe.
Neon is 1/65000t part of air.
Neon gives reddish glow in gas discharge tube.
Neon has 40 times more refrigeration capacity than He.
Xe is present in air as 0.08 ppm.

Radon is product as a-decay of radium. s ‘
Boiling point increases down the group due to increase In London forces.

COMPOUNDS OF Xe

Oxidation state of Xe -~ Compound - Physical state '~
XeF2 Colourless crystal

:i XeFs, XeOF2 Colourless crystal

XeFe Colourless crystal

XeOF4 Colourless liquid

XeO3 Colourless crystal
XeOa  Colourless gas

+8

+6

. 202
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Chapter—5

The Halogens and The N°ble Q

FLUORIDES

« Particulars Awywtiemsc XeF; spaiiaas

sypersinon XeFa

AR AT EREAE Y XeFy . -

::===:====§§g

Interaction of Yo |

[ i nd F; : ,
| ion of Xe :: Ts e ?rrl >I$J(;c£11<el ! ?‘“th? 0 3:20 ray,
| Direct interaction o % In stainless st
. Preparation I and F for 8 hours container at 6 atm for few | & ponsns, :,la
i hours 300°C nd '
1
+— . . stalli lid Crystalline solig
| Crystalline solid Crystalline SO line solig
gtt;t:n L. g\tored in Ni vessel + Stored in Ni vessel Yellowm
; | « Mild fluorinating agent | *Strong fluorinating when liquid or gy i
! agent |
i _Forms Xe and ff—
I'F Xe and HF Forms Xe and HF and HF
et s o e - o
y y ' XeOF, |
Action of NHs - Forms Nz, HF and Xe -
- Forms Xe and HgF2 . ]

Action of Hg |

XENON OXYTETRAFLUORIDE XeOF,4
' . Prepared by XeF; and quartz (silica).
/,) Colourless volatile liquid g

Stored in Ni vessel
Gives XeQ3 after reaction with water

XENON OXIDES

st e Qg wrinia et - i >
Interaction of BayXeOy, or

NaaXeOy, with H,SOa

s+ Particulars =

: Preparation | - Interaction of XeFs and H20 :

-| = Crystalline solid - ‘

| * Explodes at very low temp.
* Weak acid

!

Colourless crystalline sohd i
below -35.9°C

|
|
1 e

State and other

USES OF NOBLE GASES
He = weathering balloons, traffic signal lights and welding

80 % helium + 20 % oxygen => breathing cylinder

He = cooling in nuclear reactor '

Ne = necon advertising signs, TV tubes, high voltage indicators
Ne+He = making glass lasers '

Ar = bulbs, fluorescent tubes, radio tubes

Ar = arc welding

Kr = filled in fluorescent tube, flash lamps

Xe = bactericidal lamps
Ra = radiotherapy of cancer, earthquake prediction

!
|
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\‘ | CB‘P“"’S — The Halogens and The Noble Gases

\ . GARDEN OF EQUATIONS
‘

204F; _A_, 20,F,+ 0,
20,F; + F; — 30;F,
5CO + 1,04 E— l,+ 5C0,

OXYACIDS OF HALOGEN
-10°C

2HC|O¢ + PzOs —_— C|z°7 + 2HP03
HgO + 2Br, S0°C,  HgBr,+Br,0

2HIO, ﬂ) 1,06 + Hzo-

| pISPROPORTIONATION REACTIONS

15°C - . ;
[Cl: +2NaQH ——> NaCl + NaCIO + H,0] x 3

3NaCiO —> 2NaCl + NaClO,

O,

3Cl; + 6NaOH ——> NaClO; + 5NaCl + 3H,0

BLEACHING POWDER

:

H.0
Ca(OCl)Cl = Ca*”+CI'+CIO

(

REACTION WITH LEWIS BAS

3Ca(OC|)C|+2NH3 _ SCaClz+Nz+3HzO
REACTION WITH ARRHENIUS ACID -
Ca(OCl)Cl +2HCI —> CaCl,+Cl;+ H;0

|

2Ca (OCI) CI + ditH,8S0, —> CaSO0, + CaCl, + 2HCIO

Ca (OCI) CI + H,S0, —> CaS0, + H;0 + Cl;

(Excess)

kt“ . . nNA
NTRY TEST SERIES e
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Chapter—s The Halogens and The Nobje Gy /
N
|
Preparation
Xe +F; ——  XeF,
XeF; +F; gm—— XeF,
XeF, +F, —_— XeFg

hemical Reactions of Xenon Fluorides

XeF, + H, - —>  Xe+2HF
XeF, + 2H, —>  Xe+4HF
XeFs + 3H, —> _ Xe+G6HF
XeF, + 2Hg —>  Xe + 2HgF; 4
3XeF,+4NH; —> 3Xe + 12HF + 2N,
2XeFs +Si0;, —>  2XeOF, + SiF,
. XeFs + H;Opessy ——>  XeOF,+ 2HF
‘ 25
, J -Ba;XeOg + 2H,SO, —>  XeO,+2BaSO+2H,0 -
; NaXeOg + 2H,SO,— Xe04+2NazSO.+2HgO
KIPS ENTRY TEST SERIES — %
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Among the halogens, the rare element ip

= (a) Fluorine (b) Chlorine
(c) Astatine (d) Iodine
2.  The colour of chlorine gas is
(a) Pale yellow _ (b) Greenish yellow
(c) Reddish brown (d) Greyish black
3. Van der Waal’s forces are stronger in
(a) F2 ) : (b) Cl2
(c) Br2 (d) I
4. The most powerful oxidizing agent among the halogens is
(a) F2 (b) Cl2
(c)Brz * | (d) I

5. Which of the following statements is incorrect about ﬂﬁorine.
(a) Fluorine is restricted to -1 oxidation state’ '
(b) Fluorine follows octet rule and as well as extended octet rule
(c) Fluorine has lowest dissociation energy among the halogens o A

(d) Both b and ¢
6. The halogen which reacts spontaneously with gold(Au) to form Au*? is

(a) F2 (b) Cl, 4 y

(c) Brz e B (d)lz : e 0 -
7.  Which one of the following is the weakest acid in water

(a) HF (b) HCI

(c) HBr " (d) HI i
8. The halogen, which reacts very slowly with other halogen salt

(a) Fluorine (b) Chlorine

(c) Bromine (d) Iodine

9. Which of the following represents the correct electronic configuration of VII A
group elements in the ground state?

(a) ns2p2 ~ (b) ns?p?
(c) ns2ps (d) ns2p®
10. The halogen having highest electron affinity is
(a) Fluorine (b) Chlorine
(c) Bromine (d) lodine
.. Which is the strongest acid?
(a) HClO _ (b) HCIOz
- [GHClo, - € (d) HCIO4
2 Bromine can be liberated from KBr solution by the action of
(8) lodine solution : (b) Chlorine
(¢) Nacl - (d) KI

Kipg : 206
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is example of
(c) Mixed salt (d} Complest
following reaction-
14 :;l:::loda e: ::::’:, . + Hi8Os —> K804 + 2H20 + 2CO: + Oxide
Which exide of chlorine is produced in the above reaction?
(b) ClO2
(a) Cl.O
(c) C206 (d) C1207 _
15. Which of the following oxides of iodine is used for quantitative analysig ,, oy
() 1204 (b) 1409
(c) 120s (d) 1204
16. Consider the following reaction-
3Cl; + 6NaOH — NaClO; + SNaCl + 3H;0
This reaction is
L——\ (a) Displacement reaction
\ (b) Double displacement reaction
‘ (c) Disproportionation reaction
s (d) Reduction reaction
, 17. Which of the halogen has highest electronegativity?
(a) Fluorine . (b) Chlorine
(c) Bromine - (d) Jodine
18. Which of the halogen can displace other three elements?
(a) Fluorine o (b) Chlorine
(c) Iodine (d) Bromine
19. (W)hchnh of the following statements is incorrect about halogens?
a are non-metals
(b) All the halogens have electronic configuration ns2ps
ey e ih sl ity s o e
20. The chemjcalgf § react with noble gases to form their halides
Whacio o of sodium hypochlorite is
(c) NaClOJ (b) NaCIO2
21. Fluorine can react with (d) NaClO,4
(a) Xe .
e | @ A8
22. Bleachin of these
) Cotton‘ powder is not used for bleaching
(c) Linen :Z: §°3ﬂy fabrics
| 23.  Which of the followin aper pulp
| i' th .
, (a) HF £ e weakest reducing agent
(c) HCe (b) HBr
(d) HI
KIPS ENTRY TEST SERIES T
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24.

25.
(a) XeFs (b) XeOF,
(c) XeOF2 ) § (d) NaxXeO,
26. " Photographic plates are coated with a thin film of:
' (a) AgNO3 (b) Agl
(c) AgCl (d) AgBr
927. The anhydride of HCIO, is: _
(a) CLO (b) Cl206
(c) ClO2 (d) Cl207
28. Indicate the correct statement about halogen:
(a) Cl2 is the strongest oxidizing agent (b) I, is a volatile solid.
(c) Br2 is more reactive than Cl, (d) Cl2 is insoluble in water
29. Which one of the following halogens is present in Teflon:
(a) I - (b) Br2
(c) Cl2 (d) F2
30. Which is the paramagnetic oxide of chlerine:
(a) Cl207 ' ~ (b) Cl20s
(c) ClO2 (d) Cl20 -
Dy — - —
wwWwW.educatedzone.com : 208

which statement is incorrect about bleaching powder

(a) It acts as an oxidizing agent

(b) It contaips 35 - 40 % available chlorine

(c) It used in laboratory preparation of oxygen and chlorine

(d) It is partially soluble in water

In which compound of Xenon, the oxidation state of Xenon is + 6.
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Chtl’t‘“'b6 Transition Elements

\'?);;c'nmv

% elements may be defined as those elements which have partmll}’

filled ‘d’ or T-sub shells in atomic state or in any of their commonly occurring
oxidation states.

properties
Transition elements usually show variable oxidation states, coloured

compounds and form complex compounds

Jd - series clements

Elements Electronic

Conﬁguration 3d
Sc (21) [Ar] 3d"4s’ 1
Ti (22) [Ar] 3d%4s’ 1114
V (23) [Ar] 3d%4s 11111
Cr(24) [Ar] 3d°4s' 1110111
Mn (25) [Ar] 3d*4s 11411
Fe (26) [Ar] 3d%4s SERERER LT
Co (27) [Ar] 3d"4s? EREE
Ni(28) [Ar] 3d%4s? T
Cu (29) [Ar] 3d"%4s" {18 T8 T N T
Zn (30) [Ar] 3d"4s? AT ATk

Typical and Non-Typical Transition Elements

. Elements of group II-B(Zn, Cd and Hg) 1n1- B(Sc Y. La) are non-typxcal transition
elements.

s Coinage metals (Cu, Ag and Au) are considered as transition elements as thexr d-
orbitals are in process of completion in their ionic states.

» Cut? ceemeeeieees 3d9
» AgH2-ceceeiea 4do
» Autdemceemeee 5ds

o d-block elements are called outer transition elernents while f-block elements are
called inner transition elements.

@MMCTEMSTLCS OF TRANSITION ELEMENTS

Characteristic 5 T WY SRt sl et ks DeSCRIPion Ay G taeind s S5 ) S

. * Metals are hard having high value of binding energy due to the
involvement of electrons of d-atomic orbitals along with

Binding s-atomic orbitals :

energies | * From Left to Right in a period, the number of unpaired electrons
increases up to VI-B and then there is a decrease up to the end of the
period.

— * Binding energy increases up to VI-B and then weakened up to II-B
u““‘l point e High M.P and B.P due to high binding energy up to Vanadium’
%Eht e And then decreases upto end of series

c"‘l‘“t and '» Covalent radii decreases rapidly in the start (Sc to V) then become
k\"\“‘” constant in middle (V to Co) and then begin to increase at the end of

KIPS ENTRY TEST SERIES
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/ Chapter-_ﬁ Transition Ehrn.,,.
\‘h‘

series (Ni to Zn) )
Ionic radii remain irregular throughout scries
Weakly attracted by strong magnetic ﬁf:ld hence are Paramagne,
Unpaired electron favours paramagnetism.
Elements shows variable oxidation ata'tc +2,43...... +7 - .
Oxidation state It i§ .duc to the inv;)lvcmcnt of unpaired d-electrons in onding .
addition to outer s electrons. -
Sc upto Mn oxidation states increases and .aftcr that it decreas,.,
When d-orbitals are involved in the bonding they split up nte o
energy levels. One set has a higher energy than the other. <
d-d transition occur when light energy is absorbed by electrers o
lower atomic orbital.
Colour Each ions absorb a particular set of wavelength and transmizg -,
remaining set of wavelength giving colour =
Energy difference between two sets of d-orbitals varies from ion =

Para magnetism

ion .
¢ The interatomic spaces among metal atoms is called interstices
Interstitial * CBNH can enters into these interstices and form intersiiz:
compounds compounds.

»__They are non-stoichiometric compounds

* Owing to the similarity in their sizes, some transition elemens
replace each other in crystal lattice to form substitutional allavs

* In alloy steel, Fe is replaced by Cr, Mn, Ni
Examples include brass, bronze etc.

COMPLEX COMPOUNDS
The compounds containing the complex molecules or complex ions and capable o

Alloy formation

independent existence are called coordination compounds complexes.

A complex compound may contain

f (i) A simple cation and a complex anion
(i) A complex cation and a sirnplg anion
COMPONENT OF COMPLEX COMPOUND

cm- COMPONENt ot 4, e avretomnarizar. it 'uw = DESCription - i ammm——

I Central metal atom or jon | * Metal atom or metal ion surrounded by number of

- ._ligands in the complex compound —_—
[ * lIon, atom or neutral molecule that donates electron

Ligand pairs-to central metal atom /ion.

| * Ligand with two donor atoms is called bidentate
I Co-ordination Number. * The number of lone pair of electrons provided by
5 ligands to central atom or ion. B
| : * The central metal atom or ion along with ligands is

| Co-ordination sphere called co-ordination sphere. It is usually placed it

!
L |___square brackets, N
’ Charg? on E Algebraic sum of charges present on central met&
( co-ordination sphere | __ion and the total charge on the ligands MBS

Chelates: .
A complex compound, in which One or more than one ring .is formed du¢ L
donation of electrons by poly dentate I and. e.p. 204)2]2

B e.g [Pt(CzO-o))] ——"ﬁ

KIPS ENTRY TEST SERIES
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\\ChﬂPt"'6 ’ Transition Elements
/———'—-"—"'ﬁ/ ——
\ 2
'- 0=C—O0~, LO0— (]: =0
Pt .
\ 0=c—o0”" Top—c=o0

_ [P(C204),]?
Dioxalato-platinate (II) ion
menclature . »
W 825 e IUPAC rules for naming the complex compounds are as follows.

" Cations are named before anions.

() In naming the coordination sphere, ligands are named in alphabetical order

regardless of the nature and number of each followed by the name of central
metal ion.

(3 The prefixes di, tri, tetra, penta, hexa, etc, are used to specify the number of
coordinated same ligand.

A~

(4)  The names of anionic ligands end in suffix “O” e.g. hydroxo, OH- carbonato CO:

(5) The names of neutral ligands are usually unchanged, e.g. for NH; ammine and
for H20, aqua...... etc. _ , .

(6) The suffix ‘ate’ comes at the end of the name of metal if the co-ordination sphere
is negative otherwise it remains unchanged. '

(7  The oxidation number of the metal ion is represented by a Roman numeral in
parenthesis following the name of the metal. ”
Eambles: '
Ki[Fe(CN)¢] Potassium hexacayno ferrate(Il)
[PtCI(NO2) (NH3)s]SO4 Tetraammine chloronitro-platinum (IV) sulphate.

Geometry Of Complex Compound

& J

§

[ D -,

| WMoy [Cu (NHg)J™ [Fe(CO)s] [Co (NHaJl

i Cl ') ’ {Ha
HsN————NH

' | o Pl 2

/' :Mn /Cu\ /F‘— (of0) /“;”\

L AN ek, 5 | N~ NHs

ALK co NH;3

5’; shedral (sp*) square planar (dsp?) trigonal octahedral (d“sp”)

d bipyramidal (dsp®)

i
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Chapter—G Transition Ele
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IRON N
Ores of iron
Haematite Fe203
Magnatite Fe304
Limonite Fe,03.3H20

COMMERCIAL FORMS OF IRON
<:t* Name
Pig iron or cast iron

v % of carbon ‘=vi
2.5 t0 4.5%
0.12 to 0.25%

LRy s s

Wrought iron
Steel 0.25 to 2.5%
WROUGHT IRON
Composition .
S 0.2 t0 0.15%
Mn 0.25%
P = 0.04.t0 0.2%
‘Fe Rest
Manufacturing
. - Prepared from cast iron in puddling furnace.
. Haemetite ore is used
B Haemetite lining gives oxygen for the oxldatlon of C S, Si, Mn and P present in
cast iron.

Oxides of Mn, P, Si and S forms slags(MnSiOs),(FePOx)
Hammering is done on balls or blooms to remove slag

STEEL
. Steel is an alloy of Iron contammg 0.25 to 2.5% carbon and traces of S,P,Si.

Types of lteel

. High carbon steel

- Medium carbon steel

i Mild steel
C=0.1to 0.2% C=0.2 t0.0.7% C=0.7 to 1.5%
Fairly soft Harder than mild More Hard
Malleable and ductile Malleable and ductile | Can be forgcd when the percentage |
o of carbonislessthan 1% |
Nuts, bolts, bars and Making rails, axles, casting | A hammer, taps, dies, cutting
boiler plates are prepared | are prepared | tools, machine tools, hard steel
s of machinery are prepared.

T Steel can be prepared:
» By removing C, S, P and Si from cast iron

> Adding Ferromanganese to wrought iron according to the type of steel.
Manufacturing '
Two methods are common
1. Open hearth process.

2. Bessemer’s process.

__—-——4
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Transition Elements

s Hearth Process

Wemod, carried out in open-hearth furnace.

open-heaff-h process is of two types.
.» Furnace w?th acidic lining e.g .Si0,, when impurities are Mn, Si

» . Furnace with basic lining e.g. CaO, MgO, when impurities are S and P
Mixture of cast iron, scrap steel, quick lime heated at 1600°C in furnace
C is removed in the form of CO , '

SiO2 combines with CaO, MgO and FeO to form slag,

P and S reacts with Fe;O3 and CaO to form slag

Slag contains Cas(POa4)2 sold as fertilizer.

gessemer’s Process

Oxides of C, Si and Mn form slag(MnSiO,).

CO burns at mouth of furnace with blue flame.

Ferromanganese is added to correct the proportion of C when CO flame dies.
Mn imparts hardness and tensile strength. ‘

To remove bubbles of Oz, N2 and CO,, Al or ferrosilicon is added.

CORROSION '

Chemical decay of metal due to action of surrounding medium is called corrosion.
Water is main source of corrosion. ' : R
Impurities in metal promote corrosion.

When metal (Al) comes in contact with less active metal
produced. ' : ,
Active metals are corroded rapidly due to oxidation than less active metal.

(Cu), a galvanic cell is

'REVENTION OF CORROSION

%th of iron’s total production is damaged due to corrosion. -

We can prevent it by: |

» Coating of oil, paint varnish or enamel - "

» Coating of metal with thin layer of another metal (electroplating)
» Alloy formation. , ' § °

-~ Tin plating (cathode coating) ", .5
Iron sheet is dipped in molten tin and then.
Passed through hot pairs of roller '

734 Zinc coating (anode coating) - v
Iron sheet is dipped in ZnCl; and
rolled in Zn bath and air-cooled.

Galvanic cell is formed when tin (Sn) layer is Galvanic cell is formed when Zn is

damaged

damaged

Tin (Sn) acts as cathode

Fe acts as cathode

Fe a
—c acts as anode

Zn acts as anode

Electrons flow from Fe to tin (Sn)

Electron flow from Zn to Fe

Zn decays

20 decays

k

Its corrosion is called sacrificial
corrosion as zinc sacrifice. e

\
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