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Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A
1. Attempt all questions in brief. 02x7=14
Q. no. Question CO | Level
Deﬁne sensor and transducer. . 1 K1
| JR SR TSR Y uRHIRT B
An LVDT produces 2 mV/mm. Calculate the output voltage for a
displacement of 15 mm.
b | @ LVDT 2 mV/mm &1 dieds I BT 81 15 mm & | || K3
& foIY 313cyge dlecsl &I U SIS |
Define a strain gauge. . ) K1
¢ =T B aRuifa H
d What is a thermocouple? Name any two types. ) Kl
~ | yHfeud &1 g1 82 {5l &l BRI & 4 Fasu|
What is an array in Virtual Instrumentation? How is it different from
e. a cluster? 3 K1
T3 SeHE H N 71 87398 Fawer I e TR 7 g2
An 8-bit R-2R DAC has Vs = 10 V. Interpret the output for input
11001010.
| u 8f9¢ R-2R DAC ®T Vref = 10 V &1 11001010 & frg ufjmeh | 4 | K2
& RS
Outline any two key features of smart sensors.
& | YR #) et o) v RRvared &1 died RRordfm | 0 | <2

SECTION B
2. Attempt any three of the following: 07x3=21
Q. no. Question CO | Level

Explain the working principle of a potentiometric transducer. A linear
potentiometer has a length of 10 cm and'a total resistance of 5 kQ.
Find the resistance per cm.

2| e fquandt ceR ¥ o Rigid ot aren g ww | ||
I® faHgaTdt Bt darg 1034 3R Fd TRy 5 ko g1 ufa It
TfeRIY 1 HiforY |

b Compare inductive and capacitive sensors. ) 4

| IR IR TRaT YR ) g R K
Describe graphical programming in LabVIEW. Explain different data
types, arrays, and clusters with examples.

¢ | LabVIEW B Tftheret TRNTT %1 aui &%) Rt e vert, | ° | ©
3R TR P IeTeR0N Ifed A

Explain the block diagram of a data acquisition system. Discuss the
role of each component in detail.
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ST TG YUITelt & silich HRW D1 IARHAT BT | TP bch
& YT R TR § T =i i |
Explain the calibration process of sensors.

S| R BT i<ichT Ui T Y SRS BT | K

SECTION C
3. Attempt any one part of the following: 07x1=07
Q. no. Question CO | Level
An LVDT has a sensitivity of 2.8 mV/V/mm and is excited with a 5V
AC supply. The output is connected to an amplifier of gain 200.
During operation, the final output observed is 2.8 V.
(i) Determine the displacement of the core.
(ii)) If LVDT nonlinearity is £1.5% of full-scale (=10 mm),
calculate the maximum displacement error.
(i) If the amplifier introduces an additional +2% gain error,
compute the total system error.
(iv) Comment on suitability for.precision measurement.

Th LVDT Bt HAGTAT 2.8 mV/V/mm & 3R 3 5V AC T&TS
- | g IR e ST 81 gHeT eeeye 200 & A @ w | L K
%MWQW%IW” & ERM, U 3ifqH 3m3eye 2.8 v

|
(i) PR BT G F1d HifoT|
(i) IS LVDT &I 3RRAHAT FA-Thd BT £1.5% (£10 mm) B, A
3Hfdepdd faRITu Ff &1 TUFT BT |
(iii) fe THOATETR SifaRad 2% T I ST HRT 8, O Fd
Reeq Ffe ot o HifsU|
(iv) IR A1 & ol 391 Iugdddt IR fewuft siforg |

Explain the working of a strain gauge in detail. A strain gauge has a
gauge factor of 2. If strain is 0.001, calculate the change in resistance
for an initial resistance of 120Q.

b | R I F BRI B Ry TRyl T RA W e | || K
Hhae? 2 g1 afe ¥ 0.001 8181 120Q & YRS UeRIY & forg

gfRly § uRad &t AT ST
4. Attempt any one part of the following: 07x1=07
Q. no. Question CO | Level

. Compare RTD and thermistor with advantages and limitations. ) K4
| RIS 3R YRR 1 g 3P BHS HR THIH! & A1 He |

Describe the Hall Effect sensor and its application in position
measurement. Derive the expression for the Hall voltage also.

b | g sthae YR SR RURY 1o B 5% s BT avH R | 2 | KO
B1d dieedl & fod o ot g difo|
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5. Attempt any one part of the following: 07x1=07
Q. no. Question CO | Level

Explain the use of graphs and charts in Virtual Instrumentation.
Discuss how real-time data visualization improves system monitoring
and control.

| g3 SEHHH UG 3R A b ST H AR HY | Tgaang | > | KO
fo Toa-c1zH et fagsrarseR Red &t FATRHT iR fgzm &t
FY IER FAC 5|

Explain the working of the following structures in VI:
(i) WHILE loop
(i1)) FOR loop
(ii1)Case structure
(iv) Sequence structure

b | vi ¥ Frafafed dxamrsil o1 SRy SHesT: 3| K5
(i) WHILE U
(ii) FOR <fU
(iii) P I
(iv) 3IhH T

6. Attempt any one part of the following: 07x1=07
Q. no. Question CO | Level
. Ex{glain tlrl\e working of the Successive Approximation ADC. 4 Ks
~ | it Gl TSl o1 sRiyuel o gHes|

Explain the working of the R-2R ladder DAC. An 8-bit-R-2R DAC
has V,.r= 10 V. Calculate the resolution.

b | R-2R WS DAC P BRIGUTE GHEEY| U 8T RAR DAC BT | 4 | KO
Vref = 10 V 8| 39T Relleq= J1d HIfoTe |
7. Attempt any one part of the following: 07x1=07
Q. no. Question CO | Level

Explain the general structure of intelligent (smart) sensors. Discuss
each component and its function.

& yfeuH @) R B W WA $) re S ude | 0 | KO
e 3R IHb HIY W I I

Compare conventional sensors and intelligent sensors.

b | qrufver IR IR AT YR F g B > | Ka
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