Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IV EXAMINATION - WINTER 2025

Subject Code: 4341703 Date: 10-12-2025
Subject Name: Analytical Instrumentation

Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) C(lassify analytical instruments based on properties. 03
(1) ojieaifot 211642 ReANRIICHS AItl o gollsel 2. 03
(b)  Write the importance of composition analysis used in process industries. 04
(c1) A2 GelloNati guRidl 2 ulicHs [A2ANRIo Hecd vl 0%
(©) Explain principle, construction and working of Saybolt Viscometer. 07
(8) Acice Q5112200 Rgid, 201l Hal SIT AH4). 09
OR
() Describe working principle and construction with schematic diagram of Buoyancy 07

effect type densitometer.

(8) ciRno2f] g3s2 Bloudale0l yatis) 2H15(A 2u8ld 518 Rigid 210l clieisideg 09

qelol s,

Q.2 (a) Draw schematic diagram of pressure head type densitometer. 03
(1) D212 Bs 21 Blo1eR0ll AN xatis]y 21is(A €12. 03
(b) Define following terms: viscosity, density 04
(c) cuvaRia 53): Rot2gidll, eloidll 0w
()  Explain null method of conductance measurement with necessary diagram. 07
(8) aiesal aiuoioll gLoat Ugld %33 2415(Q 2118 239, 09

OR
(@) Draw schematic diagram of displacer type densitometer. 03
(1) (321@2R 218y BloNerell Axatis]a 211s(A €12, 03
(b) Define following terms: Specific viscosity, Relative viscosity 04
(o) cavaiRia s: AssA (RUAG]S) Rotdtial, Aci@ia @ARY) Roidtial 0%
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(¢)  Explain principle, working and construction of dumb-bell type paramagnetic O,
analyzer.

(8) sici-Ad usRel VANARS 0, [A=2ANSHI Rgid, SIF 240l 2240t AHHA).
Q.3 (a) Draw relationship between pH and emf at different temperatures.

() oe1 €1 duaisioll pH 40l emf 4ol Aciy €12,

(b) State calibration and maintenance steps for pH meter.

(61) pH 122 #HiZoti HIiSel il NUR( Scl6ti UAAIRA Ul

(¢©)  Explain working principle of flame ionization detector (FID) with schematic diagram.

(8) sQa 2RIclEgBRI01 (2522 (FID) ol S Rgidal Aesaiisla 2415A 2018 x4,
OR

(@) Draw direct reading method of conductance measurement.

(1) gissdr suctofl 2A1¢N diot (sigfrse 381a1) ugl £13).

(b) Define following terms: pH, Dissociation constant Kw

(61) uviiRa s2: pH, Q%o ReRis (1211210 Slo2e2 ) Kw

(©) Explain working principle of electron capture detector (ECD) with schematic
diagram.

(8) gasdiol Bz (32522 (ECD) ol S Rigical Aeoisla 2415A 2018 12104,
Q.4 (a) Draw block diagram of NMR spectrometer.

(1) NMR 20s21el2200 odls siRi211 €13,

(b) State Beer’s law and Lambert's law.

(01) oflaizal (BRI A0l Asciall (o1 AUl

()  Explain basic components of a filter colorimeter with neat sketch.

(8) (e Balallerotll yneid e1eslal 20269 415[A 2118 Adema).
OR

(a) Draw electromagnetic spectrum.
(1) gasaAles 2uszx 2.
(b) Define: electromagnetic radiation, Absorption spectroscopy.

(o) @ivaIRd s21: JASANA RS 2SA2I01, Aol 2Us2128]

(©)  Explain working principle of single beam optical null type spectrophotometer with
schematic diagram.

(8) RIvid ol 2AIResd old 2igfy 20581122011 S1 R gidal Aoty 24150
A18 A dl.

Q.5 (a) Draw block diagram of a Gas chromatograph.
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(1) 321 12121501 dIs SIRAIA1H ENI.

(b) Define: refractive index and critical angle.
(o) IRl s21: 93524 Jodsu 210l (BEsd dld.
(¢©) Describe measuring electrode for pH measurement with schematic diagram

(8) pH aiuat sii2e] Mxs3To1 ASAS Aot 15[ 2418 delat s2.
OR

(@) Draw schematic diagram of single pass refractometer.

(1) Rivc uii R3sdiallerol) Alotigla 211504 €131,

(b) State limitations and applications of refractometer.

(1) AN3sdeNe2wll HATerRN 240 1N @i,

(©) Describe reference electrode for pH measurement with schematic diagram.

(8) pH #uat siize] 252021 HASAS Axatis]a 21150 2418 deiel 5.

*xk
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