Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 6 (NEW) —- EXAMINATION — Winter-2025

Subject Code: 4360703 Date: 18-11-2025
Subject Name: Fundamentals of IoT

Time: 02:30 PM TO 05:00 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 the following terms: 03

1. IoT 2. Sensors 3. User Interface
Usll () eflAdedl 2luel culuilld 52 9: 03

1. IoT 2. Sensors 3. User Interface
(b) Explain IoT design challenges in brief. 04
(W) ToT [S51®el USSIRL AlBHHI Al oY
(c) Explain IoT Architecture in detail with neat sketch. 07
(5) ToT AULE25UA YeS ByU A2 [AdlddlR YHoxtdl. 09

OR
(¢) Explain any 7 applications of IoT in detail. 07
(5) ToTeil 516Ul 7 W [W52leia [dalddlR UHdl. 09
Q.2 (a) Explain Following terms in brief: 03
1. Sensors 2. Actuators 3. Relay
U2 () <ilAstl oelal A[eHH I qHd): 03
1. Sensors 2. Actuators 3. Relay
(b) Explain working of Servo Motor in brief. 04
(o) ddl Hles] 514 25HI yHmd). oY
(c) Explain PIR Motion sensor in detail and its interfacing with Arduino 07
board
(5) PIR HlRlsl Ve A dell Arduino GlS UIQ BRIl (A 09
[AardallR M¥osdl
OR

Q.2 (a) Explain the need to performing voltage consideration before using any 03
sensor or actuator.

Usl2 () SISURL Ao wYdl AsyueRell GUALL Sdl Uusdl dles o3
e [o{H[ Qdlo{] AeRULd AH21dl.

(b) Explain working of Stepper Motor in brief. 04

(W) RULHLR2R0 S1H 25U qHw1d). oY

(c) Explain DHT Sensor in detail and its interfacing with Arduino board 07

(5) DHT [ [(ddlddlR dHdl A do] Arduino GllS Ul 09
SEREIRRIER

Q.3 (a) Explain Arduino sketch (program) structure. 03

U3 () Arduino 35U (WLALH) of 6itl1QL qHemdl. 03
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Explain following I/O functions in Arduino Programming with
example

1. digitalRead () 2. pinMode ()
Arduino WAL (1Al VO §521eld GELSL UL yHoC

1. digitalRead () 2. pinMode ()
Develop an Arduino program with circuit diagram and conclusion to
display Temperature and Humidity on Serial monitor by interfacing
with DHT sensor.

DHT doR Al8 9o 531a q13ud U122 U diuHlel w1 doy
eolladl M2 ulde SwUAMH A [dsy 418 Arduino WIAMH
[asAldl.

OR
Explain basic data-types in Arduino programming
Arduino WALFIIMI HNed S21-USIR Mol

Explain following I/O functions in Arduino Programming with
example

1. digitalWrite () 2. analogRead ()
Arduino WALMHIAH| «{lAetl 1O s52otel Gl 18 U1

1. digitalWrite () 2. analogRead ()
Develop an Arduino program with circuit diagram and conclusion to
display Distance on Serial monitor by interfacing with Ultrasonic
Distance sensor.

UeIYl[As (S AR Al8 vy s3la AlRlUd Hll1e: uR
wdr colladl 1R UlEe SIUAMH WA [«vsy A1 AS Arduino

V1AM (asALd),

Develop only Arduino program to blink LED connected with Arduino
board on pin no 13 with 2 seconds interval.

2 AseSell widUC U1 (el «iedR 13 U Arduino WS U8 )S1Ad

LEDe (66 s $cll HI2 HIA Arduino WAIHeL) (s 1dl.
Explain following IoT topologies:

1. Mesh Topology 2. Ring Topology
oflAef] 10T 21U R yHLAl:
1. Mesh Topology 2. Ring Topology

Explain BLE Protocol in detail.
BLE Wl2lslda (daldalR qudl.

OR
Develop only Arduino program to dim the LED light connected with
Arduino board on pin no 11 according to the value given by a
potentiometer connected to pin A0.

(et A0 Al HsAdl Ul2[alHl 2 gl Miudiii 1dd Y&
VAR [Uol oitd2 11 UR Arduino WS 18l %1SIAE LED dlpes

He SAL ML HMIA Arduino WALH [AsAlLal.
Explain following IoT topologies:

1. Star Topology 2. Tree Topology
o{lAe{l 10T 21U R UHCl:
1. Star Topology 2. Tree Topology

Explain Li-Fi Protocol in detail.
Li-Fi W121slda [Aatd iR yHosdl.
Explain types of messages in CoAP.
CoAP Hi dellell USIR] UHdl.
Explain MQTT Protocol in brief.
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Design a Smart Home Automation System with its block diagram and
detailed working.
dell oals SRUAM ua [AdddlR s A1 @ie Sld w121l
RN CRESL R
OR
Explain modes of message communication in CoAP.
CoAP Hi A2l ¥UlRell Al yuondl.
Explain XMPP Protocol in brief
XMPP Wl2lslda ¢sHi qHldl.

Design a Smart Parking System with its block diagram and detailed
working.
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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
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List and explain design challenges of IoT.

10T <ll (S8l USSIR1eAl ALE] tlotlc] 2o JH1d).,
Write and elaborate key components of ToT.
ToT ol Yu 82 5] dul] e [dqd 5.

Draw and explain IoT architecture.
ToT WLEKUR €12 e Audl,

OR
Write various applications of IoT. Also state and explain characteristics
of IoT.
IoT <l (dfce A[E32uedl quil. ToT il dlet@sdidl uel Rldl e
HHdl.

Define sensor. Classify the sensors.

Ao ALUALRIA 52). Aot He] aofls201 520,

Explain what the need of ADC chip is in analog sensor.
Wt 1619 Ae4Mi ADC [AUei] Q) 02 & Ayl
State and explain working principle of Ultrasonic Distance Sensor with
neat diagram.
WA\ [o15 [Steod AouRell SIA Rhegictal 29 Ju15(d U182 LId) wA
HHdl.
OR
Define actuator. List types of actuators

A s 2R AR 52 A5y 20l UsIRlel Alel ofelld)

Explain what the need of relay while using actuators
A5 u2Rell GUYLIL sl dwid RAe] Qf 22 B Al

State and Explain working principle of servo motors with neat diagram.
Udl Hledstl 51 Riegidal 269 Juls(d A18 llcl W YHxdl.

Write an arduino Uno code to turn ON and OFF the 3 LEDs (Red, Green,
Blue) based on the 3 Pushbutton switches.

3yl 2|l A1HI1R 3 Raps) (dld, dld), dieuil) Alg wWal oid 524l
HIS AISYeAl Yell SIS cud).

1. Write an arduino UNO code to blink on board LED for 2 seconds
interval.
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2. Write an arduino UNO code to blink external LED for 2 seconds
interval.
1. 611 UR ofl LED o 2 AseSell widRUd HI2 Bodslddl HIR LSl UNO
51S dudl.
2.2 AseSell BdUE HI2 Gilel LEDA »uislddl HI2 #1sdell UNO 515
quil.
Draw and explain Arduino Uno block diagram.
Arduino Uno GELS SIULAM €121 uiel HHomdl.

OR
Write an arduino UNO code to implement automated traffic signal system
using different colour LED.
UG-G sl LED oll GUANIL 53] 2ciiyL(dd 2155 R e
WHEH] Y5l HI2 A5 arduino UNO 51S Qudl.
Write an arduino UNO code for PIR sensor to detect presence/movement
and turn on an LED automatically.
PIR Aoy HI2 WL[Sell Yol 515 cud) gl sl uieldet 204 2151 wa
LED A[21H(25 3ld Ulg 1.
Draw and explain Arduino Uno pin diagram.
Arduino Uno [Ust SIAIALH €1R) Al AH1C.
What is messaging protocols of [oT? Explain MQTT in detail with its
advantage and disasvantage.
ToT «il HA[¥2L Wl21s1E Q) 82 MQTT dell SlUel Al A6 418 [ddlddlR
UHedl.
What is transport protocol? Explain BLE technology with its key
characteristics.
Transport W121516 2| 82 BLE 2511d1%)a dsil Yud dlet(Qisdizdl Al
HHedl,
What is sensor network topology? List types of sensor network
topology. Explain Point to Point topology in detail.
AR A2d s 2111 2 B2 Aoy Aeds 2lUlelstl Usllell ULE] vieild).
Ulge g Ulgee 2lUldlal (daldai qHdl.

OR
What is messaging protocols of IoT? Differentiate between MQTT and
CoAP.
ToT <l AA[2L W12l 51d 9 82 MQTT el CoAP AR dsldd $2.
Explain XMPP messaging protocol. Also state its pros and cons.
XMPP Q[ U12151d AHosid). dsil LAl dell AsLAeL UL s Lld).
What is transport protocol? Explain Li-Fi technology with its advantages
and disadvantage.
Transport W12151d Q] 82 Li-Fi 25eldl®el dsil slUel el A$1UL AL
HHdl,
Write an Arduino UNO code to measure temperature and humidity using
DHT sensor.
DHT JeiReil QUL 53] dlUH et a4el A% HIUcl HI2 Arduino UNO 51S
cudl,
Differentiate between Li-Fi and Wi-fi.
Li-Fi sl Wi-Fi 4 dsldd $2).
Draw the block diagram of real time smart home automation. List and
provide brief description of the components required.
A1d 218 12 S1M w1210 RIstel) 0ells SRUAM €1\, %63 el slefl Alel
Wollcl) 24 dof UEH cARlet w ).
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Write an Arduino UNO code to measure distance of an object and display it
on the Serial Monitor using Ultrasonic sensor.

UIAL[AS Aol GUALIL s3el Wl s2e] i HIUdL Ul Arduino
UNO 515 duil e dal 11ud Hl 22 U Yel2id 520,

Explain Ring topology with its advantage and disadvantage.

1 21129 Aell sluel v ASIUEL 418 HHoxd).

Draw the block diagram of real time smart parking system. List and
provide brief description of the components required.

A 2lom W1 ULEL Rieuedl 6als SIULAM €120, %3] desll ALl
Wotlc] A o] AlaH alel 2.
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