Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - V EXAMINATION - SUMMER 2026

Subject Code: 3351703 Date: 19-05-2026
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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Marks
Q.1 Answer any seven out of ten. E1H1¢f] SIURI 2A1doll U161 A, 14

(1) List elements of analytical instruments.

(2.) R=AyeIIcS 214otali dcofl 1] @uil.

(2) What is buoyancy effect?

() cri2No efkse g &2

(3) List names of reference electrode and measuring electrode used for pH measurement.

(3.) pH MUt 12 GUDHL Adldl 2501 8ASALS Aal MRl sASL Sl oltllell
ALEL AL,

(4) Define pH and write range of it.

() pHofl catival duil 2401 dofl 20 Uil

(5) State Beer-Lambert's law.

(U.) oflzrz-Quciéall (1121 iU,

(6) Define electromagnetic radiation.

(s.) gAsAAARs 281 A2Uotol) csrvyl @i,
(7)  List basic parts of Gas chromatograph.
(9.) 321 51A2115011 Ci1oNotl otidtof) 1) Ui,
(8) List detectors used in Gas chromatograph.
(¢.) 32 s1821211541 GUA2IHT 2119l [Sese2ali alidlof] §1€] AU,
(9) What is viscosity? State its unit.

(€.) Rotduai g] &7 dofl Asa cvl.

(10) Define refractive index.

(20.) A538)d godaiofl vl @i,

Page 1 of 3



Q.2 (a) Explain Saybolt viscometer with neat sketch.

Q.3

(1)

(a)
(1)
(b)
(1)

(b)

(o)

(c)
(s)

(©
(s)
(d)
(s)

(d)
(s)

(1)

(a)
(1)
(b)
(c1)

(b)
(o)
(c)

Aoflce ([As1H12R 2428 H15A A18 AH0d],
OR

Explain pressure head type densitometer.
U242 &S 2lgu So{l2ile: AHnd].

Explain buoyancy effect type densitometer.

1ol g¥se 21y SoAl2ldle: Axenq).
OR

Describe working principle and construction of dual hot wire thermal conductivity
cell.

syAA Sl2 alaR UANA 505521cllEl Actall 12 Rgict M Uslle] clat 53,

Explain elements of an analytical instruments with block diagram.

(QeAneUHs Utololl dccllal 6Alls SLAUM U A
OR
Classify analytical instruments based on properties.
ojeuHlell AR (QeaNRas Al adlsul s
Describe working principle, construction of displacer type densitometer.
BrauR agu 32120l st Raid Wal Ustle] cdlet 53A.
OR
Describe working principle, construction of float type densitometer.
sAle 218U S 2ol 5121 Riglcl U Uslle] aliet 5.
Explain working principle of conductivity cell.
505531l Acto] 512 Raict AHAAL
OR
Explain principle of pH measurement with neat diagram.
pH #HIUololl SIRI RLslid 2428 H15A A18 A4,
Describe any one measuring electrode used for pH measurement.

pH #HIUol HI2 dURidI S ULl A8 [A53]01 gAsglSef 9ol 83.
OR

Describe any one reference electrode used for pH measurement.
pH #HIUol HI2 dURIdI SIS URI A8 2504 JASLISe] dLlol S3.

Explain with schematic diagram the construction and working principle of electrodes
DME.
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Q4

Q.5

(s)

(©)

(s)
(d)
(s)

(d)
(s)

(1)

(a)
(1)
(b)
(1)

(b)
(c1)
(©
(s)
(a)
(1)
(b)
(1)
(©
(s)
(d)
(s)

gAs21S DME of] 224oll A0l SIF RAttlic AeotISIA 2415(d 2418 1394,
OR

Explain working principle and construction of dumb-bell type paramagnetic O2
analyzer.

S¥Ad 219U WRIAARS 02 Aol ldigx%0ll I RALid 2Hal 23 al | AHN.
Explain working principle with schematic diagram in colorimeter.

sdlilefleell s1) Ritdia Alxalisa 2415/ 218 A0,
OR

Explain working principle with schematic diagram in spectrophotometer.
us2IgIel 20l s1Ff RLtid Axolis]y 2415(d A18 2429,

Draw electromagnetic spectrum.

gas2aAles 2uszH €12,
OR

Draw block diagram of NMR spectrometer.
NMR 2Us2ld2Rql] odls sIgi €R.
Explain working principle and construction of X-ray diffraction scheme.

21-[501 Sls32101 25]1Hal) 1] (RALtid 40l ol AHA).
OR

Describe working principle and construction of X-ray absorption scheme.
21-[5201 A6iRNURIcl 28]3Hall SIF RILtid 2Hal 2ol AHd].

Explain functions of each parts used in Gas chromatograph with block diagram.
3 s1A21AISHI AURIdI €S GHI2lall SIAIT ¢AlS SIEAIH AHIS AHM].
Describe single pass refractrometer with neat sketch.

Riard uid Agselafle: 2026 AA15(d 2418 geial s,

Explain working principle of flame ionization detector with schematic diagram.
SAH 1ol IEfBRI0l SIeseall I Rt Al¥alls]y 2415 2418 AH0d).
Draw relationship between pH and emf at different temperatures.

pH 21al emf ol [A[AU dIuHIal 211901 2dciy €3] eQ1id].

Explain Beer's law and Lambert's law.

Al4201) [G14H Al QaciSall [G1RAH AH¥Id).

L
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