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Sixth Semester
Electronics and Instrumentation Engineering

Scheme July 2014

ANALYTICAL  INSTRUMENTATION

Time : Three Hours Maximum Marks : 100

Note : i) Attempt total six questions. Question No. 1 (Objective type)
is compulsory. From the remaining questions attempt any five.

Hw$b N>… àíZ hb H$s{OE & àíZ H«$‘m§H$ 1 (dñVw{Zð> àH$ma H$m)
A{Zdm¶© h¡ & eof àíZm| ‘| go {H$Ýht nm±M H$mo hb H$s{OE &

ii) In case of any doubt or dispute, the English version question
should be treated as final.

{H$gr ^r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ^mfm Ho$
àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. Choose the correct answer. 2 each

ghr CÎma H$m M¶Z H$s{OE &

i) The Frequency of the infrared (IR) rays is

(a) Greater than the visible rays

(b) Less than the visible rays

(c) Equal to the visible rays

(d) None of the above

BÝ’«$maoS> (IR) aoO H$s Amd¥{Îm hmoVr h¡

(A) {d{O~b aoO go A{YH$

(~) {d{O~b aoO go H$‘

(g) {d{O~b aoO Ho$ ~am~a

(X) Cnamo³V ‘| go H$moB© Zht
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ii) Which method is used for determine the isotopic composition of
the element in a molecule?

(a) Chromatography (b) Monochromator

(c) Mass spectrometry (d) Electrophoresis

{H$gr Eobr‘oÝQ> Ho$ ‘mobr³¶wb Ho$ AmBgmoQ>mo{nH$ H$ånmoOreZ H$mo {S>Q>a‘mBqZJ
H$aZo Ho$ {bE {H$g {d{Y H$m Cn¶moJ {H$¶m OmVm h¡?

(A) H«$mo‘oQ>moJ«m’$s (~) ‘moZmoH«$mo‘oQ>a

(g) ‘mg ñnoH«$mo{‘Q´>r (X) Bbo³Q´>mo’$moao{gg

iii) IR spectroscopy

(a) Has a useful range of radiation from 2.5 to 15 micron.

(b) Is unsuitable for analysis of mixture of metals.

(c) Is unsuitable for analysis of organic gases.

(d) Use bolometer as one of the detectors.

IR ñno³Q´>moñH$monr

(A) ¶h 2.5 go 15 ‘mB©H«$moZ a|O VH$ H$s ao{S>EoeZ Ho$ {bE Cn¶moJr h¡&

(~) ¶h {H$gr ‘oQ>b Ho$ {‘³ga Ho$ EZmbo{gg Ho$ {bE AZgwQ>o~b h¡&

(g) Am°J}{ZH$ J¡gog Ho$ EZmbo{gg Ho$ {bE AZgwQ>o~b h¡&

(X) ¶h ~mobmo‘rQ>a ‘| EH$ {S>Q>o³Q>a h¡&

iv) Which Technique is used separation of mobile phase in liquid.

(a) Photometers

(b) Ion-Exchange chromatography

(c) Spectrometer

(d) Liquid chromatography

{b{³dS> ‘| ‘mo~mBb ’o$g Ho$ gonaoeZ Ho$ {bE {H$g VH$ZrH$ H$m Cn¶moJ
{H$¶m OmVm h¡?

(A) ’$moQ>mo‘rQ>a

(~) Am¶Z-E³gMoÝO H«$mo‘oQ>moJ«m’$s

(g) ñno³Q´>mo‘rQ>a

(X) {b{³dS> H«$mo‘oQ>moJ«m’$s
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v) In NMR nuclear spin No. of neutron and No. of protons is even
than the spin is

(a) Zero (b) Half integral

(c) Integral (d) None of these

NMR Ý¶yp³b¶a pñnZ ‘| Ý¶wQ´>moZ Am¡a àmoQ>moZ H$s g§»¶m BdZ hmoVr h¡&
V~ pñnZ hmoJm&

(A) eyÝ¶ (~) AÕ©nyU©

(g) nyU© (X) H$moB© ^r Zht

2. a) What is basic mass spectrometer explain it's working principle
with diagram and write advantages and applications. 9

~o{gH$ ‘mg ñno³Q´>mo‘rQ>a ³¶m h¡? BgH$s H$m¶©àUmbr H$mo {MÌ Ho$ Ûmam
g‘PmB¶o Am¡a BgHo$ bm^ VWm Cn¶moJ {b{IE&

b) Explain constructional details of NMR spectrometer. 9

NMR ñno³Q´>mo‘rQ>a H$s ~ZmdQ> H$mo {dñVma go g‘PmB¶o&

3. a) Explain glass electrode and calomel electrode method for pH
measurement. 9

pH ‘oOa‘oÝQ> Ho$ {bE ½bmg Bbo³Q´>moS> Am¡a H¡$bmo‘ob Bbo³Q´>mS> ‘oWS> H$mo
g‘PmB¶o&

b) Explain microscopic method for blood cell counting. 9

ãbS> gob H$m§CqQ>J Ho$ {bE ‘mB©H«$moñH$mo{nH$ ‘oWS> H$mo g‘PmB¶o&

4. a) Explain double beam densitometer. 9

S>~b ~r‘ S>opÝgQ>mo‘rQ>a H$mo g‘PmB¶o&

b) Explain Null detector type pH meter. 9

Zb {S>Q>o³Q>a Q>mB©n pH ‘rQ>a H$mo g‘PmB¶o&

5. a) Explain basic liquid chromatography write it's application. 9

~o{gH$ {b{³dS> H«$mo‘oQ>moJ«m’$s H$mo g‘PmB¶o Am¡a Cn¶moJ {b{IE&
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b) Explain  double beam filter photometer. Write's it's application.
9

S>~b ~r‘ {’$ëQ>a ’$moQ>mo‘rQ>a H$mo g‘PmB¶o& BgHo$ AZwà¶moJm| H$mo {b{IE&

6. a) Explain elements of an analytical instrumentation with block
diagram. 9

EoZmbrQ>rH$b BÝñQ¯>‘|Q>oeZ Ho$ Ebr‘oÝQ>g H$mo ãbm°H$ S>m¶J«m‘ H$s ghm¶Vm
go g‘PmB¶o&

b) What is electrophoresis? 9

Bbo³Q´>mo’$moar{gg ³¶m h¡?

7. a) What is flame photometer? Write it's principle with block diagram
and applications. 9

âb¡‘ ’$moQ>mo‘rQ>a ³¶m h¡? BgH$m {àpÝgnb {b{IE VWm ãbm°H$ S>m¶J«m‘
~ZmH$a BgHo$ Cn¶moJ {b{IE&

b) Explain Beer Lamberts Law. 9

{~a boå~Q>© bm° H$mo g‘PmB¶o&

8. Write short notes on any three of the following. 6 each

i) Thin layer chromatography

ii) Time of flight mass spectrometer

iii) pH scale

iv) Nuclear energy levels

{ZåZ{b{IV ‘| go {H$Ýht VrZ na g§{jßV {Q>ßnUr {b{IE&

i) {WZ bo¶a H«$mo‘oQ>moJ«m’$s

ii) Q>mB©‘ Am°’$ âbmBQ> ‘mg ñno³Q´>mo‘rQ>a

iii) pH ñHo$b

iv) Ý¶wp³b¶a EZOu bodb
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