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GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - 111 EXAMINATION -

WINTER 2025
Subject Code: 4330302 Date: 06-12-2025
Subject Name: Medical Sensors & Measurement Technique
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) Define Measurand, Sensor, Actuator, and Electrode. 03
() UNYIS, AR, WHRYW22 Wal §AS52LS ol Uil (U], 03
(b) Explain any three characteristics of a measurement system. 04
(W) Hluet URlLdlefl sleunl ARl @let(QLsdi] uHosdl. oy
(c) Draw and explain the block diagram of the Man-Instrumentation System. 07
(5) Hel-9e2No22lel [UeHsA] 6dls SIUAM £13] AHendl. 09
OR
(c) Discuss the problems encountered in measuring a living system. 07
(5) ®dd Ullle Hiuel 52l dwd wWiddl A1) qHd). 09
Q.2 (a) Classify transducers with suitable examples. 03
() 2leUSYAe1L USIRLA Gele A1 4[5 52, 03
(b) Explain the working of piezoelectric and thermoelectric transducers. 04
(01) UL 8a (525 wa Yilsd (525 2l syuRell s1le{l AHy w1, o¥
(c) Describe the working principle of LVDT with neat diagram. 07
() Na.dl.SL2lel sl RlA USld UHomd). 09
OR
(a) Describe the working principle of a Thermocouple based on the 03

thermoelectric transduction principle.
() MIsuds] 51 (Rlegid thermoelectric 2lsS52Ust (Aegid UR IHIRd 03
yHdl

(b) Describe the working principle of a Resistive type transducer, explaining 04
the operation of an RTD with a neat diagram.



Q.3

Q4

(01) AR USIRell 2luSYURe1L SIARIeG o] ABlel 5] A wWIRELS\sl
S| (A2l HHoS MU Al A9 ISR AL Y1),

(c) Explain the working principle of capacitive transducer with diagram.
() 3URCI 2l syl 51U Riegiddal Rlst A18) yHosd)
(a) Define systolic and diastolic pressure. Give normal range.

() [RURV[ES WA SIURA(ES e 1ol culul WYL A YIH I HAU el
¢2l[d).

(b) Explain the fiber-optic catheter tip pressure transducer.
(W) SLTGR- MRS B (U et 13l 21e1SY AR UHd).
(c) Describe electromagnetic and ultrasonic blood flow meters.
() 9A52NA[2s Wal W A\[e15 uas sal Hle yHdl.
OR
(a) Enlist various transducers used for blood flow measurements.
() 0dS s6l Hiudl Hle UYL Udl [cldy 2letsyRe{l ALE] 4[],

(b) Differentiate between Doppler and Transit-time ultrasonic blood flow
meters with suitable examples.

() SIWER a 2i[x52-216H W2l [els 0ds sl Hler AR dsldd
AU 1 Y12y Gl A UL

(c) Explain the working of elastoresistive transducer used for respiratory
plethysmography.

() R G ayH1ALS] I duRldl vaRRR[RRA 2l Sy ARl
S1e) YHomd).,

(a) List types of thermometers used in medical applications.

1) A(Ssd AR duldl gHfHleetl UslRAsfl ALEL w1,
(b) Explain thermistor-based digital thermometer.
(01) e[{eR BIHLRA (Slyeq alHle yuesd).
(c) Describe the working principle of infrared thermometer with a diagram.
(5) 951 UnlHlee] sl Riegid A 418 yHomd).
OR

(a) Enlist any three units of temperature commonly used in biomedical
applications.

() WIRNA(SSE GUANL UL UlHIL Tld duRldl diunielsil s16 Ul =
L sHef] YA ().

(b) Differentiate between mercury thermometer and digital thermometer with
any two points.
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Q.5

(61) USRI aui[HeR wa (Sfred niFHer d &) Yeludlatl 1413 dsldd
1ol

(c) Explain the working of manometer and ultrasonic level sensor with one
medical application.

(5) HlellHleR WA WAV S Add AoyRs] SI1A wal GUALL M),
(a) Enlist various biopotentials with their ranges.

1) (clay o2 (21Ul ALEL WL W AHe{l 3008 £21ld.

(b) MHlustrate electrode-electrolyte interface with neat diagram.

(W) 8a521S Ul 8AS2AIB2 Serba 1A Aeld uHd).

(c) Explain types of electrodes used for EMG, ECG, and EEG measurements.

(5) EMG, ECG el EEG HlUdl HI2 dUldl 8A521Sell USR] AHoxd).
OR

(a) Define EEG and mention its normal frequency range.

() 5% cUluALRId 53] Wal dsfl AlH LA §lsce] 3 walldl.

(b) Describe the working principle of surface electrodes used in ECG
measurement with an example.

(61) Sl Hluel v GuAIM Ad i iddl ULl A s2lSU=il
s1A [Rtegicde] dRlel 5] wad GelsL AUl

(c) Analyze the process of disposal and recycling of used electrodes with eco-
friendly practices.

(5) dURAAGl A5\ Setl RUIUS(E e (2112010l U5 44 YUldel
HI2 dlelds Tl Al
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