Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 ( OLD) - EXAMINATION — Winter-2025

Subject Code: 4331704 Date: 10-12-2025
Subject Name: Electronics And Pneumatic Instrumentation
Time: 10:30 AM TO 01:00 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) Compare electronic and pneumatic instruments. 03

5A521[e15 Wl YA(2S HereNoRY ol WL

(b) Explain the construction of Anderson’s Bridge and write the related 04
equation.

Anderson’s (6% of] 21l YUl AHS dsj ©5A2lel U
(c) Briefly describe the need of a transmitter. Describe the operation of a 07
pneumatic motion balance transmitter.
25 Ui 2l [HeR ol aeRUld (AN dul. yA2s Hlld Adsy 2l [HeR
of 513 Yuostd).
OR

(c) Explain the construction and working of a Pneumatic PID controller with a 07
neat diagram.

B 15(d ULA YA (25 PID 2162 ofl 2Ueil W 51 Yuoxd).

Q.2 (a) Compare ideal op-amp with practical op-amp. 03
wLe(sug Op-Amp Wl practical op-amp ol HuLd).
(b) Explain the construction and working of PMMC type instrument. 04

PMMC USIR oil 82252 ofl Uil 34el 512 AHoM1C).
(c) Explain Instrumentation amplifier with neat diagram and write the 07
mathematical expression for it

15[d A1Q oAl WM 1A YU AU Ao 52Ut W),

OR
Q.2 (a) Draw the diagram of Comparator, Summing amplifier and differential 03
amplifier.
50322, A(HIL A M 51U e (SHRIAG WMESIAR of U5 SIAM 1.
(b) Explain the working of Moving Iron type instrument. 04

B 15(d UL Y[l w18l USIR el Der@Ne2s] 513 Yuoxdl.
(c) With the help of a circuit diagram explain the operation of differentiator and 07
integrator amplifier. Write the mathematical expression for each.

AUl52e SIUAM AR differentiator e integrator WG AHHC) A
dej ©5dLst Q).
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Explain any one isolation technique. State the standard unit and range for
electronic and pneumatic signals.
S18 UL As USIR <l isolation 2[sels Audl. YA [2s wWal Sasl(els
[R1Ud of 221055 Y[e12 A %% Gquil.
Define Process Load, Process Lag, Control Lag and Dead Time.
(L[ U] V1AM ElS, WA @21, $216 G el 3S 218U,
Draw the block diagram of electronic PID controller and explain each block
in detail along with the mathematical equation.
ga521[e15 PID 52162 of 0ls SIUAM £1R) 3al dell Wl edls (ddlR &)
AHoId]. AH Ao ©5AUst G,

OR
Explain the operation of DSO with the help of a block diagram.
wells SIAAM UL DSO < 1] yHosdl.
Define: Proportional Band, Offset error, Two Position control mode and
Derivative Control Mode.
[yl W IYL: Proportional Band, Offset error, Two Position control mode
s\ Derivative Control Mode.

Explain the operation of op-amp based electronic PID controller. Also write
the mathematical expression for it. ]
IUR2eedd wWMEs1AR S $A52l[els PID 52162 of s1d YUMdL AU

def ©5dLst Q).

Describe the working of mV to Current converter for thermocouples.
MV to current e of 513 Yuoxdl.
Define CMRR, Slew Rate, Offset VVoltage and Differential Input Resistance
for Operational Amplifier.
cluil ¥IUl: CMRR, Slew Rate, Offset Voltage and Differential Input
Resistance
Explain the construction and working of a CRO with block diagram.
6ls SIUALH AIE CRO ofl Ustl Wl 51 A1),

OR
Describe the working of Voltage to current converter with diagram.
b{l{s[a Ul Voltage to Current 5002 o s yHendl.
With the help of circuit diagram, explain Inverting and Non-Inverting type
of operational amplifier Also write the mathematical expression for each.
AUl5e SIAM AL Inverting WA Non-Inverting USI2 «ll op-amp <} SI1A
UHod] AU def ©5dQUe Ul
Explain the circuit diagram of Wheatstone bridge and derive the expression
for unknown resistance.
Wheatstone bridge <} (52 SIUAM €12] WA resistance @ HIUdl HIS of

£5A2lel derive $2).

Describe the working of Resistance to Current converter.

Resistance to Current converter o} S1 AHod). .
Explain the operation of Current transformer with neat diagram.

21{13[;[ 419 Current transformer o FIURRILIN]

03

04

07

03

04

07

03

04

07

03

04

07

03

04



(©)

Q5 (a)

(b)

(©)

Draw the output response of P, I, D, P+I, P+D, P+I+D for step, pulse, ramp
and sinusoidal input.

R, 3, UG 34 sinusoidal [AAUG HIS P, I, D, P+l, P+D, P+I+D $21€2
o w1G2YR Rl

OR

Describe the working of Resistance to VVoltage converter.
Resistance to Voltage converter of $13 ¥uoyidl.

Explain the operation of Potentiral transrormer with neat diagram.
15[d A1 Ul2eRud 2l §1HR of 1A YAl

Explain tuning methods for controllers.
52162 &Y[e131 ol I cdl AHMl
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