Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER 6 - EXAMINATION - SUMMER 2026

Subject Code: 4361707 Date: 20/05/2026
Subject Name: Smart and Wireless 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.

Q.1 (a) Fill in the blanks using appropriate options. 03
HaA9 1. Thermistor is mainly used for measuring

(Temperature / Pressure / Flow)

2. LVDT is used to measure .

(Displacement / Humidity / Light)

3. The output resistance of LDR changes according to

(Sound / Light / Vibration)

(1) 2002 [@Aseu urie s3lal vicll o1l YR 03
1. Thermistor oll YuL Gualol ___ Hludl Hie ala 8.
(llUHLel / EWIRL / Ydls)
2. LVDT ol GUalol ___ HiUcl M2 A 8.
(Qratust 7 A2 / uslal)
3. LDR oll resistance ________ U UR HEALA B,
(R 7 ystal /7 suat)
(b) Explain the working principle of capacitive sensor. 04
(Y1) Capacitive sensor of 512513 Rgid AH AL 0¥
(c¢) Explain the need of smart instrumentation in modern industries with suitable block 07
diagram.
(5) wylAs GellolMi smart instrumentation ol %3(R2ld 2092 block diagram L&l 09
UM AL
AHYq|
OR
(¢) Describe operation of pyranometer with neat diagram. 07
(5) Pyranometer oll s1{s13] Raid AHes Al 09
Q.2
U R
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Match the following.

Coluin A  Column B

1. Zigbee  A. Long distance communication
2. Bluetooth B. Industrial wireless standard
3. ISA-100 C. Short range communication

LRET NS

Column A Column B

1. Zigbee  A. Long distance communication
2. Bluetooth B. Industrial wireless standard
3. ISA-100 C. Short range communication

List any four characteristics of wireless sensor network.
Wireless sensor network ofl SlESURL AR (AAN AN AU

Explain wireless sensor network architecture with sensing, processing and
communication unit.

Sensing, processing el communication unit A& wireless sensor network
architecture {Hostcll.

¥Hq|
OR

Arrange the following wireless technologies in ascending order of communication
range.
Wi-Fi, Zigbee, Bluetooth

o{lAo{l wireless technologies ol communication range oll <Yl sHHL ollscal.
Wi-Fi, Zigbee, Bluetooth

List and explain major phases involved in designing a wireless sensor network based
application.

Wireless sensor network ARl application design s2dll H(2all Huw
dotsslel ALE]l aatlcll AMostal.

Describe the design considerations required while developing a WSN based
industrial monitoring system.

WSN 3 tLRcl industrial monitoring system QsUlacdl UHA LUt Hl Auclall
design considerations AHal.

Choose the correct option.

1. Solar cell converts energy into electrical energy.
(Mechanical / Thermal / Solar)

2. Lead acid battery is a type of battery.

(Primary / Secondary / Dry cell)

3. Energy harvesting improves life of sensor node.

(Battery / Mechanical / Thermal)
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A1 [@Qscu ue s
1. Solarcell _____ Aostal Qe Gastui 32a 8.

@Bs 7/ Gulla / AR)

2. Lead acid battery | battery ol Usik 9.

(Primary / Secondary / Dry cell)
3. Energy harvesting sensor node ol _ _ life adulR 8.

(Battery / Mechanical / Thermal)

Explain advantages of rechargeable batteries used in WSN.

WSN Hi GU20oLHi Aaldl rechargeable batteries oll GlLEL AHsLA.
Explain thermal energy harvesting method with suitable diagram.

2102, b{l,‘g[a A thermal energy harvesting Ugld aHesal.

AHYq|
OR

State the advantages of battery powered wireless sensor nodes in industrial
applications.

UeOls GUAONHI battery AU ULR A wireless sensor nodes oll Glell GUl,
Explain the role of energy management in wireless sensor network systems.
Wireless sensor network systems Ml energy management o{l GL@SL AH Al

Describe energy harvesting techniques used to improve lifetime of wireless sensor
networks.

Wireless sensor network ol lifetime cltilall HI2 GUaotHi Actdl energy
harvesting techniques Ml

Define gateway and wireless router.

Gateway ol wireless router cAlVALR A 53..
Describe wireless data logger.
Wireless data logger of clifat $3.

Describe the energy related challenges in wireless sensor networks and explain their
impact on system performance.

Wireless sensor networks Hl energy Ao xR YU A el system
performance U Ao{l WU C{Qicn

AHq|
OR

Explain vibration based energy harvesting.
SUot AUULRA B sldRaL UHL .
Explain MAC protocol.

MAC protocol 4H %l al.
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LR R

Q.5
gy

(©)
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Explain the block diagram of power supply from main AC supply used for Wireless
Sensor Network nodes.

Wireless Sensor Network nodes Hl& main AC supply u:l power supply 01
block diagram L& UMl

Fill in the blanks using suitable options.

1. ECG sensor is used for monitoring

(Heart activity / Temperature / Humidity)

2. Pulse sensor measures rate.

(Pressure / Pulse / Flow)

3. Healthcare monitoring systems are widely used in
(Hospitals / Boilers / Turbines)

102 [Ascu ude s3lal wicll wou .
1. ECG sensor oll GUol

(geaoll ygl / dlulet / A%)

monitoring e ad 9.

2. Pulse sensor ___ rate HU 8.
(Eollll / altsl / yals)
3. Healthcare monitoring systems ol caAlus Gualol i a8,

(R / cllBscR / 2uldat)

Explain the basic method of measuring voltage and current ina WSN based
monitoring system.

WSN aLul3ct monitoring system i voltage wal current Hiuclle{l Haed
Ugld amestal.

Draw and explain the basic structure of a physiological parameter monitoring system
using WSN.

WSN oll Gullol s3lal physiological parameter monitoring system o{l HOHA
UL €131 AHen Al

AHYq|
OR
Match the following:
Column A Column B
1. ECG sensor  A. Energy monitoring
2. ZigBee B. Physiological parameter

3. Current sensor C. Wireless communication
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Column A Column B
1. ECG sensor A. Energy monitoring
2. ZigBee B. Physiological parameter

3. Current sensor C. Wireless communication

(b) Write short note on any two physiological sensors used in healthcare monitoring
systems.

(4) Healthcare monitoring systems Hi GUAIHL Acllcl SlESUBL ol physiological
sensors UR &5 olll Gull.

(¢) Explain the process of data communication between a sensor module and a
microcontroller in a WSN system with a simple block diagram.

(5) wsN @RHH'[ sensor module el microcontroller <L data communication crﬂ
Y32l 4R block diagram uL& AHsLAl.

skeskskoksk
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