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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (OLD) — EXAMINATION - Winter--2025

Subject Code: 3351703 Date: 18-11-2025
Subject Name: Analytical Instrumentation
Time: 10:30 AM TO 01:00 PM Total Marks: 70
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

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

Answer any seven out of ten. £2IHiell S18URL Aldetl ciio A [U).

State the principle of thgrmal conductivity for gas analysis.
A A (G Hi2 adg 55(se(allst) Riegid asLidl.

Define analytical instrumentation.
A (e 259 eereNelel ol cluul ().

Draw dual hot V\@re thermal conductivity cell.
SYUd d 1A Hd 55(52(dll Ad e\,

Define viscosity.
[axslREleAl catual 241,

Define conductance and conductivity.
555294 Wal $5(s5(cle] ol caiuall AL

Define density.
SRl calul 41,

Draw relationship between pH and emf at different temperatures.
[cfat diumiell GUR pH Hal emf o Aoid £1R).

List techniques of Oz analyzer.
02 WG9 ofl 25[e15lef] A1E] W)

List types of Polarography.
UlERJAALSLeAL USRL uLe] 1414l

State the working prinrciple of conductivity cell.
55521d12] Adell s1 [Regid LLdl,

List applications of composition analysis.

ust.2 () SUl(®ust A (@ Rue1l GUALANAL ALel 41Ul
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OR
Describe reference electrode for pH measurement with schematic diagram.

WIARS SIAUIALM A1 pH HIUel HIZell 33 5A521S dRld.
Describe measuring electrode (glass electrode) for pH measurement with
schematic diagram.
SIA(2S SIAIAM A8 pH HIUst Hieell ARl Sas2lsRdld §a521S)
deld),

OR
Explain x ray absorption scheme.
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With the help of neat sketch explain elements of analytical instrument.

2129 A15(clofl Heedl UaA(A(256 porgHoRetl AN Y UL
OR

Describe single pass refractometer with neat sketch .

29 vi1s(d U8 [dre uly Ay selHle: arldl.

With the help of neat sketch explain construction of Saybolt’s viscometer.
289 ¥ 15[dsfl Heel] Aoileail (asliles(l Ustl yHdl.

OR
With the help of neat sketch explain working of Saybolt’s viscometer.
e U LS(defl Heeell Audleeail [ArslHlers] sid yHmd).

Explain block diagram of a Gas chromatograph.
AU 51021ALSe] vels SIAIALM AMoHd),
OR
Explain Temperature compensation in conductivity measurement.
so5(52(aA] Hiuel Ui dluHlele] U1t YAl

Explain block diagram of NMR spectrometer.
NMR 2 s21Hl2Rell odls SIAIALM AH2d).
OR
Describe combination electrode for pH measurement with schematic diagram.
BIA(RS SIRAAL AL pH HIUel Hiel) sleflAeled Sas2ls asldl.

Explain theory of operation of refractometer.

Ay selileedl sl Rizdid AHomdl

OR
With the help of neat sketch explain construction of pressure head type
densitometer.

289 ¥ [5[dell Heeell VIR €5 UslRell S{l21H{l225(] 2Usil UHomdl.

S‘[ater Lambert’s law and Beer’s law.
dogeat] (M W o{lARe) [y oxaLLd).

OR
Define electromagnetic radiation and draw electromagnetic spectrum.

gaA52102 (25 2514141 of] clu| U] 4a FA 5210 (25 W seH elR).

Explain null method of conductance measurement.
555294 HIUet of] oiel Yei [d -,

OR
Explain direct reading method of conductance measurement.

55520 HlUel of| SIS L[Sl e [d YHexdl.

With the help of neat sketch explain working of float type densitometer.
a9 ¥ I5[defl Heedll s6l2 UsIReil SAlelHleRe] 1 AHomdl.

OR

With the help of neat sketch explain working of displacer type densitometer.

29 ULS[defl Heeell (SAU UsIRe1L SN 226 51 Yuxdl.

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

analyzer.
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Explain x ray diffraction scheme.
A &Y 2 [SHetet 2§11 yuexdl,

With the help of neat sketch explain construction of buoyancy effect type
densitometer.

289 WIS[defl Heed] WidR{] g552 UsiRell Sl21H{l22s(] st uHomdl.

Explain importance of composition analysis in process industry.
WA Sos2 Ui SUl(a2Uet Wel (6 (R Hecd quodl,

State applications of gas chromatograph.
Ay s1H21AULS <1l GULLL % liall.
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