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e right answer from the choice

Q1: Select th s given with each question

1) which of the following techniques does not involve electromagnet;,
radiations?
n) Infrared spectroscopy
b NMR spectroscopy

) Muss spectroscopy e )
d) Al of these involve electromagnetic radiations - 9‘
2) Which region of the electromagnetic spectrum is involved In the electrons
excitations? N\
n) Uhraviolet b) Visible
¢) Both of these d) Hmcl&ll,
3) mawtmm;mmmwh others as the
a) Uliraviolet spectroscopy b} Visible spectroscopy
¢) Electronic spectroscopy . d) Noae'of these
4) Which of the following is used as a source of visible radiations?
8) Tungsten filament lamp Hydrogen discharge lamp
¢) Deuterium discharge lamp All of these
5) Hhaththlww-hngﬂ!wpl_dtlu ordinary infrared region?
a) 0B-25 pum . > b) 25-16 pm
c) 8300-1000am d) 400-200 am
€) The position of an infrared absorption band is commonly expressed by:
a) Wavelengih &) Wave number
c) Both of these d} WNone of these
7) Which of the following is not used as a source of infrared radiations?
a) ﬂmm filament b) Tungsten filament
) Globar d) Norie of these
!lm region of the electromagnetic spectrum is involved in masi
e ? "
") Visible b) Microwave

i €) Radiowave d) None of these

9) Mass spectroscopy is an analytical technique which involves:
4} Production of gaseous ions form the sample
b) Separation of the gaseous jons
¢) Measurement of the relative sbundance of the gaseous ions
d) All of these

10) Mass spectrometry can be used to determine:
3) Molecular weight b) Molecular formuls
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o) Molecular structure d) All of these v
which of the following species is detected in the mass ctrometer
" 51 Positisely charged species b) Radicals § . .
<1 Neutral molecules d) All of these
which of the following species s produced in the ionirat: ’
ulm - > 'imquf‘.
a) Positively charges species b) Radicals
¢) Neutral molecules d) All of these
mmhIHnlIMMimwmﬂ”mh'“
a mass spectrum? X N
a) Molecular weight b) Relative 3
c) Both of these d) Noneofthese,
14) What kind of sample can be studied in a mass : y
1) A gas iquid
¢) Asolid
15) Near ultraviolet region of these e
between:
a) 10-200 nm
¢} 400-750 nm 3C
16) Far ultraviolet or vacuum ultray gener between.
a) 10-200 nem », b) m-ll.:':
¢) 400-750 nm ’:t d) 300-500 nm
17) Far infrared region of tii'olu%u'u;mtk radiation generally lies between:
a) S50-200 nm - b) 100400 nm
€) 50-1000 nm d) 1-20 nm
| ¢ 4 4 a 5
i1 & ‘l; < 10 L]
i3 | b | 15 a

_ 3 ‘. ief answers for the following questions
A&' is spectrascopy? Underline its principle.
Spectroscopy / . _
Spectroscopy involves using instruments to examine the radiation emitted or absorbed
by chemicals giving information about their molecular structure

Principle . :
When electromagnesic radiation, such as light or infrared, shines on a chemical the

chemical may interact with the raduation in some way. The commonest example i
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color, Color is produced when chemicals emit

or absorb visible ) .
Iregquency. E "
Q2. What is meant by wavelength and frequency?
Answer
Wavelength
The distance between two consecutive nodes and internodes is called wavelength
Frequency

Number of waves pass through an area in one second 15 called frequency
Q3. What is spectrometer? Briefly discuss its working?

Answer ’ )
Spectrometer is used 10 the ﬁmm
meter is measure the amount
an organic molecule. oniedly
Working :
Spectrometer produces a spectrum on chart ‘M*"“GHII“
bonds have stronger peaks which have

Q4. How will you distinguish hmm tir J
Benzene and anthracene by UV-spectroscopy?

Anywar
13- Pentadiene . 1.4 - Pentndiene
€ c!:\. ) C ,C\\
. N - R & ™
’ > o Ea 5 ~CH, C ﬁ:”/ ¢
ii) SP* - Sp’ <SP - §F° - SP’, i) SP-Sp'—SP -SP - SP
iii} Double bonds are conjugated iii) Double bonds are not conjugated
\, Anthraene
i) A ion peak in UV-
\ | fe P'::‘:;;:,,’,"’ ) ety 5o

absort
fﬁuhummdumu}mdtﬂ.hlvﬂﬂummmhm o
Av H&,.Izlmnmdh__ﬂhmrnputluly Write the structures of the

CH;=CH-CH; -CH; - - CH; (1-pentenc)
CH; - CH = CH - CH; -CH; (2-pemicne)

Q6. m-mm;mmunmwwm

Anywar

Significant of Atomic Absorption Spectroscopy
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i AAS method s hluhl” specific, hence analysi T weap
| pussible and a high energy source needs m}:’.::;' mﬂ:ll from a complex mixture is

i) Well-suited for the analysis of substance at low concentrations. r W
) Haghly specific firmly established in analvti | 5 ; - ¥
: biochemistry, metallurgy etc.. ytical chemistry, ceramics, mlv_
a7. How will you distinguish between 2-Pantanone and 3-Pantanoe
mass spectra? l:rhrm by using
) W
4
1 = Pantanone 3_,.-&- :

1) The major peak is at 85, i) The
i) The small peak one at | 5.

a29.

Q1. What is combustion analysis? [ :~ ibe it different steps.

Answer "
Empirical and molecular formu m&ﬂﬂ that comain only carbon and
hydrogen or carbon, hydrogen and oxygen can be determine with a process called with
a process called combustion !MW’ The sole products will be CO, and H,0 and these

two products of combustiofi aré separately collected.

Steps AR
1) Weight a sample of the compound to be analyzed and place it in the apparatus.

ii) Burn the compound completely. The only products of the combastion of a compound
contain only carbon and hydrogen i-e CO,.
i) The HyQ_and €O, are drawn through two tubes. One tube contains a substance that

dioxide, _ .
of these tubes before and after the combustion. The increase in mass in the

s the mass of HyO that formed in the combustion, and the increase in the
the second tube is the mass of CO; formed.

that all the carbon in the compound has been converted 1o CO; and trapped in
second tube. Calculate the mass of carbon in the compound from the mass of

y in the measured mass of COy. :
1 ' wpound has been converted to H;O and
L %90 Y) Assume that ail of the hydrogen in the compo :
* trapped in the first wbe. Calculate the mass of hydrogen in the compound from the
measured mass of water. v
¥i) If the compound container oxygen as well as carbon and hydrogen from the total
of the original sample of compound.
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Q2. An organic compound consists of carbon; hydrogen and oxy
was subjected to combustion analysis 0.5438g of the compoung
gave 1.039g of CO; 0.6369g of H;O. Determine the empirical
formula of the compounds.

Anywer
Mass of compound = 05439y
Mass of C()y = |.039g
Mass of 11,0 = D.636%
Mass of C( 12
1.039 12 3
—_-ﬁ..’ﬂll"] i 106 P
= 52%

N
Mass of HO<
%01 = Trasof Compouhi1p %100

06360 an/ L Y
. a.smi‘-%ﬁ'w
- 13% .. “F
%of0 = 10052 4%
-35% Wy
Now we determine Empirical Formula of compound
- f

1) .
Percentage composition IC{ N\ -

NI ;35
2)
Percentage No. of moles
: A 52 13 33
(Dividing by atomie mass) = 73 1,008 32
= 433 : 1289 : 1.09
k)| :
: No. of moles
1 433 1289 1.09
(Di¥iding by least value) = 7o 109 109
"“*Y‘ - =39 TH
4)
Rounding off date =4 12 3= |

. Empirical Formula of Compound = C, H,;0,

Q3. The combustion analysis shows that organic compounte oo,
65.44% carbon, 5.50% hydrogen and 29.06% of ﬂlrg;"‘w,d s
empirical formula? If the molecular mass of this
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111159"!0'!." then calculate molecular formula of given org-mh;

compound. (Ans: C3H;0, C4H,O,) ,f\
Angwal
& H 0 &
|) Percentage composition =65.44 550 290 4 \
- © 6544 550 2906 ¢
2) No of moles 12 1008 e AN
“545 621 181 0. K9
3) Mole ratios ) Ve
et L U545 e 18 G N
(Pividing 0y Lonst iS00 “TIT a1 N,
=30:34)3; l ____‘é".y:(‘-l 2
=3:3:1 l”!
Empirical Formula Y

(on rounding off date) = C,H,0, XL
Empirical Formula Mass of CH,0, =M:ﬁ1 |
=5524 \ 1}

Molecular Mass of compound 15

[a]
A {(’: ‘Empincal Formula Mass
('
2110.15
§5.24
y L 4
“\‘?‘; = 1,99 or 2

A
So h!druuia- Formula = C3H:O, x 2
< = CoHiO,

L +

meant by the term chemical shift of a particular proton in

technique of NMR is useful in identifying the number and types of hydrogen

in a molecule. The largest peak (A) corresponds to SH atoms in CgHg, second
largest corresponds to 3 — H atoms in CH; — group and third is 2H atoms in CH; group.
The H- atoms in particular p fype of environment have sim8ilar positions in the NMR
spectrum normally this position is measured as a chemical shift, from a fixed reference

point. The reference point normally used is the absorption of a substance known as
TMS. The chemicals shift of chemicals shift of TMS is set at zero.
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l
as. the general principle and instrumentation of Atomi
Spectroscopy.

MWMWHMMWE:HHIMHW?:'{
: particles on the gas. Exited molecules in the gas phase emit band specti. Ll
\ molecule in an excited state of energy, E2 undrogoes a transition 10 & stale

\ energy E1 and a proton of energy hr is emitied where
E2-El=hr
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instrumentation
[he process is performed in the solid or liquid state with almost equal convenience. It

wmﬂmmmmw»ﬂu-mﬂmnm&dﬁtﬂy introduced inlo the

Recording s done on a photographic plate which take some time to develop, ',\\)
,.{..undumpnmhmuh (N

\

mummwﬂhdunmicmmw,
mwwm

gy, ml@n&ﬂhuﬂmmhw“ﬂ

wavelength passes through a Nlame containing the atoms,
absarbed, and the extent of absorption will be proportic
state aloms present in the flame. This is the und

Instrumentation
Alomizer devices are cither comtinuous or di
plasmas and Mame. J -
ﬂiﬁ!ﬂti‘till‘hﬂfﬂmm_ are the method to introduces
samples into the atomizer Drruln:lmhm droplets by aerosol.

Q7. What is the basic m Spectrometer? How does it
work? , S
Principle of 8 ("

i mmuﬁm

Mass spectrometer is an insirument which turns atoms and molecules into wons and
measure theur h-ﬂl&:¢mh¢¢emmndnwmdmhlhﬂm
sizes but |

wont cores, roll down a sloping plain. At the bonom of the slope a
powerful magnét aftracts the iron cores and moving balls are defleated. As the balls
have identical iron cores. they all attracted equally by the magnet

E

ing can be explained as wooden balls of different sizes but with identical iron
| down & sloping plain. At the bottom of the slope a powerful magnet attracts
cores and the moving balls are defleated. As the balls have identical iron cores

L W hey are all attracted equally by the magnet. But the smaller balls are lighter and
fore they are defleated the most. The balls collect in different comparments
. wn!mﬂ:irmu All balls of the same mass colicct in the same compartments.

\ Swing this simple apparatus. it is possible 10 separme the different sized balls
'\.\ according 1o their mass and 1o find the relative numbers of each present. A real mass
spectrometer according works in a similar fashion 10 this simple model. It seperates

aoms a mm:uhﬁurmﬂﬂwslhmhwllm&ﬂudﬂﬁmtm

present Hﬂmﬂ:.nummhdcﬂmdudﬂﬂluﬂ-*ﬂ must be converted to
positively charged ions.
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