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Preface | udra+T

This book, Industrial Internet of Things (IIoT) Technician,
has been specially designed to help students succeed in
both academic examinations and career-oriented
preparation.

It includes detailed Trade Theory, Employability Skills, and a
question bank in mock test format based on the NIMI exam
pattern.

This book follows the latest syllabus prescribed by
DGT/NCVT and is aligned with the latest NIMI
examination pattern. It is structured for easy
understanding and practical application.

The MCQs in this book have been designed at multiple
levels—Remembering, Understanding, Application, and
Analysis—in a dual-language format to enhance
conceptual clarity and examination readiness.

Our goal is not only to help students excel in ITI courses
and NCVT examinations, but also to prepare them for
competitive employment opportunities in both the
government and private sectors.

g g, $sfgad demie oifw fawe (I1oT) Sa-fifarm, faenffat
@t Serfore Tiensil dur seRaR-dhfea JuR 4 & Itherar = &
32T T Ay ®u 3 IR A 71E g1

= faeqa 2 o, grarafafadt fere dur Al odtem ded w
3meniRa Aiep 3t Uy & Ul Son gfdferd fomar mar &1

Ig q&d DGT/NCVT gr1 FefRa Fdi=aw ursasha &1 ure el 8
T Feflam NIMI adter e & Si&u dOR &I 718 1 38 TR a7
3R 1agTRe IuANT i e H W@ gy W= fohar ma g1

39 & A &Y g MCQs & 95-T-1a WRI—TARUT, HHSA, SN,
3R fasawor—wR i urey & SaR fovar man €, arfes GareuTcaren
TEAT AUT URAET-TURAT Y Ggo fohar ST ek |

AR 3237 chael faentdai i ITI ursashdl Td NCVT gdtemait
IPE Ue & forg e s € A8, afcs 3¢ TRt qar fAsh =t
& & ufaegelf AR SRl & g oft FR =T 81

How to Study This Book | 39 Y¥dd &l eI hdl

The Trade Theory section is covered in detail. Students are
advised to study this section thoroughly and carefully, and
to develop a clear conceptual understanding with the help
of detailed explanations, diagrams, and a flow-based
presentation.

Except for the Trade Theory section, the other sections
contain important summaries. These summaries are
sufficient in accordance with the weightage of the
respective sections.

Practice the MCQs only after completing the theory part of
the module.

Students are advised to study this book in only one
language, either Hindi or English. They should not compare
the Hindi version with the English version during study.

In case of any discrepancy in technical terminology,
translation, or conceptual interpretation, the English
version shall be considered authoritative.

At the end of the book, practice sets based on the NIMI
exam pattern have been provided. Students are strongly
advised to practice these questions at least twice before
appearing for the examination.

To practice the question bank in a computer-based mock
test format, scan the QR code provided in the last part of the
book.
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Syllabus

Learning Trade Theory

Outcomes

LO-1 Handle and maintain various electronic instruments like voltmeters, ammeters, etc. and
identify the basic electronic and electrical components.

LO-2 Demonstrate characteristics of various electrical, electronic components, and explore
digital electronic systems.

LO-3 Identify basic electronics components & PCB.

LO-4 Demonstrate the use of different types of digital sensors and analog sensors for various
applications

LO-5 Demonstrate basic C programming instructions required for IIoT application.

LO-6 Familiarization with microcontroller, its architecture, Microcontrollers viz. Arduino
boards and explore the different commands used in Microcontrollers platform.

LO-7 Demonstrate the application of single board computers (SBCs).

LO-8 Interface microcontrollers with sensors, actuators, and communication modules for
connecting IloT systems.

LO-9 Apply the knowledge of network protocols, data transmission methods, open source/
cloud integration and API for IIoT applications.

LO-10 Demonstrate different types of open-source databases and explore multiple operations
associated with data used for building IloT applications.

LO-11 Explore the technicalities like edge devices, gateways, open-source cloud platforms and
Wi-Fi module for establishing connectivity between IIoT devices and open-source cloud
platforms.

LO-12 Demonstrate basics of python programming for IloT applications.

LO-13 Program Raspberry Pi using Python editor and interface with peripherals for IloT
applications.

LO-14 Develop and deploy mobile and Web application for IIoT using open-source platforms.

LO-15 Program and interface devices to build various IloT applications.

LO-16 Explore security and privacy challenges associated with IIoT systems.

Modules Employability Skills

Introduction to Outline the importance of Employability Skills for the current job market and future of

Employability work. List different learning and employability related GOI and private portals and their

Skills usage. Research and prepare a note on different industries, trends, required skills and

the available opportunities

Constitutional
values -

Explain the constitutional values, including civic rights and duties, citizenship,
responsibility towards society etc. that are required to be followed to become a

Citizenship responsible citizen. Discuss the role of personal values and ethics such as honesty,
integrity, caring and respecting others, etc. in personal and social development.
Becoming a Discuss relevant 21st century skills required for employment. Highlight the importance

Professional in
the 21st Century

of practicing 21st century skills like Self-Awareness, Behavior Skills, time management,
critical and adaptive thinking, problem-solving, creative thinking, social and cultural
awareness, emotional awareness, learning to learn etc. in personal or professional life.
Create a pathway for adopting a continuous learning mindset for personal and
professional development.

Basic English Use appropriate grammar and sentences while interacting with others. Read English

Skills text with appropriate articulation. Role play a situation on how to talk appropriately to a
customer in English, over the phone or in person. Write a brief note/paragraph / letter/e
-mail using correct English.

Career Create a career development plan. Identify well-defined short- and long-term goals

Development &

Goal Setting

Communication
Skills

Demonstrate how to communicate effectively using verbal and nonverbal
communication etiquette. Write a brief note/paragraph on a familiar topic. Explain the
importance of communication etiquette including active listening for effective




communication. Role play a situation on how to work collaboratively with others in a
team.

Diversity and
Inclusion

Exhibit how to behave, communicate, and conduct oneself appropriately with all
genders and PwD

Financial and
Legal Literacy

Discuss various financial institutions, products, and services. Demonstrate how to
conduct offline and online financial transactions, safely and securely and check
passbook/statement. Explain the common components of salary such as Basic, PF,
Allowances (HRA, TA, DA, etc.), tax deductions. Calculate income and expenditure for
budgeting. Discuss the legal rights, laws, and aids.

Essential Digital
Skills

Describe the role of digital technology in day-to-day life and the workplace. Demonstrate
how to operate digital devices and use the associated applications and features, safely
and securely. Demonstrate how to connect devices securely to internet using different
means. Follow the dos and don’ts of cyber security to protect against cybercrimes.
Discuss the significance of displaying responsible online behavior while using various
social media platforms. Create an e-mail id and follow e- mail etiquette to exchange e -
mails. Show how to create documents, spreadsheets and presentations using
appropriate applications utilize virtual collaboration tools to work effectively.

Entrepreneurship

Describe the types of entrepreneurship and enterprises. Discuss the process of
identifying opportunities for potential business and relevant regulatory and statutory
requirements. Describe the 4Ps of Marketing-Product, Price, Place and Promotion and
apply them as per requirement. Create a sample business plan, for the selected business
opportunity. Discuss various sources of funding and identify associated financial and
legal risks with its mitigation plan.

Customer Service
Duration

Describe different types of customers. Role play a situation on how to identify customer
needs and respond to them in a professional manner. Explain various tools used to
collect customer feedback. Discuss the significance of maintaining hygiene and dressing
appropriately.

Getting ready for
apprenticeship &
Jobs

Draft a professional Curriculum Vitae (CV). Use various offline and online job search
sources such as employment exchanges, recruitment agencies, and job portals
respectively. Demonstrate how to apply to identified job openings using offline /online
methods as per requirement. Discuss how to prepare for an interview. Role play a mock
interview. List the steps for searching and registering for apprenticeship opportunities.

Introduction to
Artificial
Intelligence (AI)

Understanding AL. How does Al work? Types of Al. What can Al do? Impact of Al on Jobs
& Industries. Exploring Careers with Al Learning with Al Using Al Responsibly.
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Learning Outcome | 3fféhm gRumms - 5
5.1 Safe Working Practices in Embedded Programming and IIoT
Laboratory | gr2s ulnfa ge IloT v # QRiaa wrf ugfaat
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SAFE EMBEDDED & lloT LABORATORY PRACTICES: A COMPREHENSIVE GUIDE

PRfard vrdSg 3R lloT WIPIRATAT H2TU: U STIdH 2
COMMON HAZARDS / 9THI=I @a¥ SAFETY ARRANGEMENTS / R&T FavAl
' % Electric Shock |[ Short Girouit ‘ 'smi%?cmcny (eso)|( i;nsulated Tools|[ | Earthing Path Fuse & MCB @ I
FARD VD || - st A |||/R § $Iees o g2
L N J ;’ Sﬁza{ﬁ M} X W; L = )
(Loose Connections | Overheating  |[ Improper Handling ][ ESD Protection |(ESD Damage Mechanism) Clean Workbench Setup
3 B - : fax = ESD TRafor 2 oy mmﬁﬁa@ 319
—=_f o | & g S
il x — )1\ ‘rQ J| [ Espde ) Statc Charge ' esp i [T 7] )
SAFE WORKFLOW PROCEDURE | TRIa wrivang afssan
© Inspect Workbench & Power ch?f%lirEarthing, Fuse,EI\éI'CB € Use ESD Satég[:é Mat @ Power OFF before hardware change
, oo, Tt A (@) ESD '
@FER @ eroamar. S| T A
© Compile & Download — EMBEDDED & lloT TEST SETUP | LABORATORY APPLICATIONS
Program py N P SR lloT teror eara AT
el i = =~y ' nsaton /W aeert | © Microcontroller Programming /
© Careful Circuit | @ Power OFF before . Rt ' Hf
Tg;%,fg (a{/o(riidulive hardware change |micoconio)/— "¢ | o Sensor Interfacing /&R ST
T SR | YV [ | e Sensor Interfacing / e geathfeim
qlemwri dad) | Ugd faseh g e ||| U Egg“c;zgg;ggggeguﬂ T [[] "t | » 10T Project Testing / lloT uRaterr qteror

Fig. 5.1: Safe Embedded and IIoT Laboratory Practices | Grfé¥d gr2s 3R IloT UARIRATAT 19T

Definition (Fig. 5.1)

A safe working environment in an embedded
programming and IIoT laboratory means
maintaining proper conditions, safe equipment, and
correct work practices so that programming,
hardware interfacing, downloading, and testing can
be carried out without injury, device damage, or data
loss. It includes clean workbench, proper ventilation,
correct wiring, and safe handling of microcontroller
boards, computers, and power supply units.
Importance of Safety

Safety is important while working with computers,
microcontroller boards, power supply, and
interfacing circuits because IIoT work combines
software and hardware. Proper safety practice
prevents electric shock, short circuit, overheating,
and damage to sensitive electronic devices. It also
improves reliability, accuracy, and confidence during
practical work.

Types of Common Hazards

Common hazards are electric shock, short circuit,
static electricity, loose connections, overheating,
and improper handling of devices. Static electricity
may damage microcontrollers and ICs. Loose wiring
may cause wrong output or failure. Overheating may
occur due to excess current or poor ventilation.
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T3S UfHT SR [ToT valiRmer # gRierd sl ararexor
&1 31 g Ifa uRfAfaat, FRferd Iueheot, 3k agt wrd
SRS, 3R gteror famr fohedt <te, Iuenor &ifd, ot Ser
g1 & fohy ST Tdh | 399 e srdeg, IfRT dfeasm, gl
AR, AT ATgshichgloRr i, R, 3R UTeR s
ShIEAl I FRfad TaTeH afEfd gl

HR&IT &1 Agd

TR, ATSshichg ok SIS, UTeR UTs, 3R SexthiTT uRyef
oh W1 Y hd THA GRET HgaqUl & Hifeh IIoT & #
TleamR 3R greder g afdfea gia &1 3T gren
31T faga smmaTq, L1TE afdhe, srafden amy, ok ddgasie
S (1+eh gidrdl ahl &1fdl ahl AchdT 8| T AT il h
R fagaiadT, g1, SR sTfayra & off gaR ar 81

"I @’} & UhR

AT @R faggd smard, «ité afdhe, @fde gy, e
R, fdek Ty, 3R IJukUT o1 rfAd gefei &
wfcren fagld ATSshichgler 3R ICs ! &ifd ug=m dahelt 81
Eett IrafT Terd 3M3eye AT fatheld &l hRUT 9 Tehd! B
31 YRT A7 TR A S SHROT 3HfAh qT0 IT= 8l
BETI
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Constructional Features of Safety Arrangements
Important safety arrangements include insulated
tools, earthing, ESD protection, fuse, MCB, and
proper workbench setup. Insulated tools reduce
shock risk. Earthing provides a safe path for leakage
current. ESD wrist strap and mat protect electronic
components from static charge. Fuse and MCB
protect the circuit from overload and fault.
Working Principle

First, inspect the workbench, supply, and

connections. Use ESD protection and insulated tools.

Check earthing, fuse, and MCB before powering the
circuit. Compile the program correctly, then
download it to the board using proper cable
connection. Test the circuit carefully, avoid touching
live parts, and switch off the supply before changing
any hardware connection.

Merits and Demerits

Following safety procedures prevents accidents,
protects equipment, and improves project success.
Ignoring safety may cause electric shock, board
damage, data loss, wrong output, and equipment
failure.

Applications

These practices are used in microcontroller
programming, sensor interfacing, and IloT project
testing.

Trade Theory

GReT HaReil fi Tra-s RAvany

Heaqul gRaf saaensil # §gaes ged, 3iff, ESD
UieaR™, WST, MCB, 3R IRd achda deam enfae g1
YA T 21eh h ST ht B e &1 ST efichor
e & forg GRfera Ant vem sedt 81 ESD e Bu sik #
gAagIeh hulHed ot Wideh AT T FaTd & | et 3R
MCB 3ftaReits 3R hice § aRuer &t gRef id &

wrd fRgia

G99 Ugdl, i A, ISt SR dGtor1 ahr fFteror &2
ESD gR&f 3R 3=gcic8 IJUHUN hl JUTNT e | TRU
el A & Uget ST, TSt 3R MCB <t Sifg e | e
T TEI dich T Hdhferd 2, o IR dhaed TTTSTH ot
SUANT Xk 39 IS A RIS 1| GRUY T FaeT-Igden
TAETOT X, Shifad T &t 4 & &, ofiR foReht oft grédar
YIS ! Tl § Ugel 3MYfd el sg

1y iR gifAat

TReT uftharail &l urer e & geerrall Y Aahumm gt ],
IUHUTT hl JRETT gielt 8, 3R TRAISTHT Y AtheTdT H GUR
BT &1 TReT h I%eT o I faed amand, 1< eifd, 2er
BT, Ted 3MSeye, 3R Iuh0T fatherdr g Tehdl &

ST L. .
3T JUT ST IUANT ATSehiche ek THITTHT, YR Sexthi,
3R [ToT ufkate=r usteror # forar Sirar 81

5.2 Variables, Data Types, Identifiers, Constants, Keywords and Operators

in C Programming | < whnfa d aRgae, a1 ergy, smgdftwrr, vide, hias

qUT TR

C Programming Fundamentals for lloT (f&&}: lloT & feig C dhanfi & qa fagia)

Core Concepts & Elements (f8&t: 7% 3/@uRom¢ 3ik @) | Construction & Declaration Example lloT-Style Program
Ke§words Local 4 ﬁ'ﬂfﬂlR:ﬂI:iﬂwn o (f&Y: 3ETEROT lloT-RTget o)
ng{gfbal o - l (#include <stdio.h> // Include standard I/_O\
int if while 2 2f€r$) DecI?ratlon Rules (&S W 1/0 2nfiet &)
11T} Numeric [100] |[4. variables end with *; int main() {
'_E:-—T %%?staqts a ﬁ: Nﬂ;ﬂ) - g)%’z'} W HTATMAEN ||| int sensor = 30; // Sensor value
= -3 (et ) aracter ['A] const int limit = 25; // Limit value
e %m“?ﬂﬁﬁm 2. Declaration Pattern (FE: <fiam Am)
: [#define] | | 2- D¢ : ]
Datag;ypes e (f&&): aryom Yed): int result;
Meter Readi .
(Ra: 321y (fé%f;ﬂzg% t‘)é%?. S;Tm;%mm o result = sensor - limit;
m R(%aaqi%a%e (feal: 521 ;) printf("Difference = %d\n" result);
Meter Readmg - : Identifier Rules /1 Output result (f&: wfkom 3"3331'?5%)
(& searen)) (int)(float)(char) (2 o
3. Start with } ’ J
[*] Anthmetlc letter/underscore N
Operators O fea .E] (563'1: HERIATTRRA Usage Summary (fg&t: 3uaimm WRi2r)
gl Relatlonal _ ) 1. Sensor data storage
(fee: 3e) & foere =) (<)<= A N — (@ S R’ﬁg?)
Logical 0 spaces eyworas 2. Decision and threshold processing
1 (& ) .[m (R P wwrdlad7dl) | (. Fofa 3i < iz
Fig. 5.2: C Programming Fundamentals for IIoT Applications | IIoT aﬁ';ltﬁ'rl’r & fAw C whnfn & g ﬁl@{ﬁr
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Definition (Fig. 5.2)

In Clanguage, a variable is a named memory
location used to store data. A data type defines the
kind of value stored, such as integer or character. An
identifier is the name given to variables, functions,
or arrays. A constant is a fixed value that does not
change during program execution. Keywords are
reserved words such as int, float, if, and while.
Operators are symbols used to perform calculations
and comparisons.

Importance in IIoT Programming

These basic elements are important because every
IIoT program uses variables to store sensor data,
constants for fixed values, data types for memory
control, and operators for decision-making and
calculations. Proper use improves program accuracy,
readability, and execution.

Classification

Variables may be local or global. Constants may be
numeric, character, or symbolic. Basic data types are
int, float, char, and double. Derived data types
include arrays, pointers, structures, and unions.
Operators are of arithmetic, relational, logical,
assignment, and increment/decrement types.

Constructional Features

A C statement ends with a semicolon. Variable
declaration follows the format: data_type
variable_name; Example: int temp;. Identifiers must
begin with a letter or underscore and should not use
spaces or keywords. Operator symbols include +, -, *,
[, >, <, &&, ||, = ++ and --.

Working Principle

First, declare variables with suitable data types. Then
assign values using the assignment operator. Use
arithmetic and logical operators in expressions to
process data. Finally, display or use the output in
control or sensing action.

Examples

These elements are used in sensor value storage,
threshold comparison, and arithmetic processing in
IIoT programs.

Examples

These elements are used in sensor value storage,
threshold comparison, arithmetic processing, and
decision-making in IIoT programs.

Example 1: Simple Variable Program
#include <stdio.h>

int main() {
int temperature = 28;
printf("Temperature = %d", temperature);
return O;

www.teachtoindia.com
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gRuTT (Fig. 5.2)

C ot , aRueer Tas A1fAg a9 wie glar & e
IUANT ST ht TUfRd e & forg forar Sirar g1 Se1 ersu
TUfRd A & UehR ohl URHINT &hxdT g, S guifes At
38R | TSR ag A & STt ARTE, tharM, a1 O i
foar Srar &1 e Top fRR 9 gl & 7 wium & e
& 2R gRafdd Tl gid1l fias sRfad e gid &, S
int, float, if, 3R while| 3iTuReR 3 Udieh gid & ST
SYINRT TUMT 3R JoIT e o frg fohar ST 81

IloT whmfae & #age

g 7T I Agaqul & Riifeh Udeh o T TN &R 31 hl
AARY fAg=T & forg Ser argw, aur Fofg-fafor sik
TS o foTg SiTaRed ol IUANT hedT & | §ehT Ad
IUGNT U T g, TS, 3R fAsared # guR ahear
gl

Fffereor

ARG W (Feher) a1 AfYen (Teftarel) gt Tond 8
I CH TATHD, JUTIHh, TT U Il gt Tohd & |
3% 31 T8 int, float, char, 3R double €1 =
(315s) 31 T3W H arrays, pointers, structures, 3R
unions MAA g1 TREH IR0, Retmd, dffored,
3gTsTHe, 3R s=hific/fehide yaR & gl &1

AT fawary

Ueh C Were Yiftepierd O a1 gidaT 8| alkuae feaeiRam
ST U gIdT &: data_type variable_name; IgTgRUT: int
temp;. SMSSIEHIAR T URH &R IT HEThR ¥ gl
1gT 3R T8 WY I1 Hige &1 IUGNT a1 g1 ATy
AR YA T +, -, *, [, >, <, &&, | |, =, ++, 3R --
NIESE]

+rd fagia

Y Ugt, JuGeRd ST UehR| oh T1Y TR T e | fiR
IGTgTHE 3TUReR ol ITTANT dhdh A AT 2| SeT ot
ITferd ot & forg sifdreafaaat & siemrfordta sik
ATSIchet SiTReR T JUTNT e | i H, 3MIcYe Hi uaiid
< a1 I 07 a1 T fohar 7 IudT &)

ITEY0T

g a IoT Tl & JTR A1 TUGUT, deMies g, dm
SR THThoT & IuaT fhy SI1d &1

3qIgul

39 d<dl &1 I9aIT [IoT Wum! & @4 #9 (Sensor
Value) &1 @ugur, Aentes (Hiar) & gem, siwforda
ot a4t Aok @ (Decision Making) & ferg forar
SIGIEL

ISTE0T 1: R AT W™

#include <stdio.h>

int main() {
int temperature = 28;
printf("Temperature = %d", temperature);
return O;
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}

Output: Temperature = 28

Explanation:

The variable temperature stores an integer value,
which is displayed using printf().

Example 2: Using Different Data Types
#include <stdio.h>

int main() {
int count = 10;
float voltage = 12.5;
char status = 'A";

printf("Count = %d\n", count);
printf("Voltage = %.1f V\n", voltage);
printf("Status = %c\n", status);

return O;
}
Output: Count=10
Voltage =125V
Status = A
Explanation:
This program demonstrates three basic data types:
int, float, and char.

Example 3: Using Arithmetic Operators
#include <stdio.h>

int main() {
inta=20,b=5;

printf("Addition = %d\n", a + b);
printf("Subtraction = %d\n", a - b);
printf("Multiplication = %d\n", a * b);
printf("Division = %d\n", a / b);

return 0;
}
Output: Addition = 25
Subtraction =15
Multiplication = 100
Division =4
Explanation:
Arithmetic operators (+, -, *, /) perform
mathematical calculations.

Example 4: Simple C Program Using Variables,
Constants, and Operators
#include <stdio.h>

int main() {
int sensor = 30;
const int limit = 25;
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}

SfI3cyYc: Temperature = 28

ATET.

39 U™ H temperature THG dRTE (TR) # guifea
(Integer) a1 28 TUgld forar a1 8, I printf() thar=
&t T § ueieid fehar mar g1

3argur 2: fafd= 2er yahRY &1 SuhT

#include <stdio.h>

int main() {
int count = 10;
float voltage = 12.5;
char status = 'A";

printf("Count = %d\n", count);
printf("Voltage = %.1f V\n", voltage);
printf("Status = %c\n", status);

return O;
}
8fr3cyge: Count =10
Voltage=12.5V
Status = A
TeET:
g UHITH C VT ok i JAYd 3T UehR] int (o),
float (grera =am) 9uT char (avf) & Iuah &t uefia
AT gl
ISTETT 3: SO 3iTuRe a1 SuAhT

#include <stdio.h>

int main() {
inta=20,b=25;

printf("Addition = %d\n", a + b);
printf("Subtraction = %d\n", a - b);
printf("Multiplication = %d\n", a * b);
printf("Division = %d\n", a / b);

return O;

}

8f13eyge: Addition = 25

Subtraction =15

Multiplication = 100

Division =4

C2ILCI M

I U & TIOId T SiTaReR (+, =, %, +) 3rufd +, -, *
JAT | T IUTNT heeh O Tfehamd &t 71 &)
ISTETT 4: ARTad, e dUT TIRER & ITANT

#include <stdio.h>
int main() {

int sensor = 30;
const int limit = 25;
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int result = sensor - limit;

printf("Sensor Value = %d\n", sensor);
printf("Limit = %d\n", limit);
printf("Difference = %d\n", result);

return O;
}
Output: Sensor Value = 30
Limit = 25
Difference =5
Explanation:
The variable sensor stores the measured value, while
limit is declared as a constant because it remains
unchanged. The subtraction operator (-) calculates
the difference between the sensor value and the
fixed limit.
Example 5: Using Relational Operator
#include <stdio.h>

int main() {
int sensor = 30;

if (sensor > 25)

printf("Sensor value is above the limit.");
else

printf("Sensor value is within the limit.");

return O;
}
Output: Sensor value is above the limit.
Explanation:
The relational operator (>) compares two values and
is widely used in IloT applications for threshold
detection, alarms, and automatic control.
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int result = sensor - limit;

printf("Sensor Value = %d\n", sensor);
printf("Limit = %d\n", limit);
printf("Difference = %d\n", result);

return O;
}
8I3eye: Sensor Value =30
Limit = 25
Difference =5
T

39 U™ # sensor Uah aRkuae g, o9 amar mar a4
TUgIa forar STrar 8, Stafeh limit ot epi—de (feRien)
i fohar e & Fatfeh gger 9 R U & gRE
Irufkafdd |ar &1 eTd (-) 3iTuReR &1 IUANT Tich TR
T 3R FAutiRa dar & &ia o1 sfar I1a fehar mar g1

IaTeuT 5: RA 3iTaex 1 IuaiT

#include <stdio.h>

int main() {
int sensor = 30;

if (sensor > 25)

printf("Sensor value is above the limit.");
else

printf("Sensor value is within the limit.");

return O;

}
8I3¢Yc: Sensor value is above the limit.

TEAT:
=9 T § R (geATeTeh) SHiuver > & SudhT
&k & AT I o1 ehl 715 &1 T TR oAl AUk
3o Stenfies gexie sifwh fAwT (IIoT) srvrm &
AT (Threshold) 1 94T TR, AT IO & aAT
i fAd=or (Automatic Control) & forg fopar
sG]
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5.3 Loops, Control Statements and Functions in C Programming | C s

# o, =01 YA Ud therd

giarct C Wi St JHE: U,

UNDERSTANDING BASIC C PROGRAMMING: LOOPS, CONTROL STATEMENTS, & FUNCTIONS

fore=roT &%, 3R T (Functions)

INTRODUCTION TO BASIC C PROGRAMMING
TR 1 uiked

gAarg ¢ 31

IMPORTANCE IN 11oT APPLICATIONS
lloT Hgd

if-else switch
Ddlins

<G>+ L {Tten ]
[sunch(
display();]

whlle do while

= =

for(1=e 1<53144) for(x =0;1¢5; s») Go-while(
read sensor() read sensor() read_sensor();

] [fr(eod sensor()] [ wnch( lf))]

. %%)PS e N CONTROaL; aT:/r\TEMENTS FUNCTIONS:_ («ﬁ,))%.(@ 50 | (e Fatrons
4&- (Funchons) %E REPEATED S%!%O?R READING  THRESHOLD-BASED CONTROL ~ MODULAR PROGRAMMING
dR-dR ﬂaé’la—amlhaii’maw Wﬁlﬂlﬁ‘l
c PROGRAMMING ELEMENTS & CLASSIFICATION: C WU dcd 3f1R qiferur
MAIN Loops MAIN CONTROL STATEMENTS FUNCTION TYPES CONSTRUCTIONAL FEATURES
g@ o By (Functions) & U&TR Hah

LIBRARY FUNCTION  USER-DEFINED FUNCTION

Oeﬁmlm Funcuon i tmE.]Funcuon

FUNCTION DEFINITION USER CREATED ON
vfedeam (33eqe

LOOP BODY FUNCTION DEFINITION

void display() {
Body as black ; printf(“Sensor");

s v gy FUNCTION/DECLARATION
wRareal-RRwarm

WORKING PRINCIPLE, EXAMPLES, & DEMONSTRATION: mrzfﬁ'tam, JETE0T, 3R U

WORKING PRINCIPLE: T4 fRigid SIMPLE C PROGRAM DEMONSTRATION: ¥Re C HIITH WaRi+
PROPER USE: include <stdio.h
i O s .
SENSOR | [ APPLY CALL |_,(PRODUCE] |+ REABLE. printF("Sensor Checked\n"); // JiGege play
INPUT DEC!SIUN FUNCTION| | OUTPUT | |sapnreen e | || int main() // g displa
k IMPROPER USE: B 1 P i play
DAtA | colibmion ACTION 1f(i==2) display(); " no display
« DIFFICULT DEBUGGING PR 03 1/ At
Fig. 5.3: Basic C Programming Elements for IIoT Applications | IIoT srgua & forg gt C uhnfdn aa
Definition (Fig. 5.3) gRrr (Fig. 5.3)

In the first-year IIoT Technician curriculum, this topic
is included under basic C programming as “use of
loops, control statements and types of function in
programming.” In C, loops repeat a task, control
statements make decisions or alter flow, and
functions organize a program into small reusable
blocks.

Importance in Embedded and IIoT Applications
These programming elements are important
because IIoT devices often read sensors repeatedly,
compare values with conditions, and perform output
actions in a structured manner. Proper control logic
makes programs simpler, faster, and easier to test in
embedded applications.

Classification

The main loops are for, while, and do-while. The
main control statements are if, if-else, switch,
break, and continue. Functions are of two types:
library functions and user-defined functions. In C,
while checks the condition before repetition, do-
while checks it after one execution, and for uses
start, test, and advance expressions together. break
exits the nearest loop or switch, while continue
jumps to the next loop cycle.

Constructional Features

A loop body is usually written as a block. Conditional
statements use expressions inside parentheses. A
function definition has return type, function name,
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UgH ay & [[oT deh-11Aa uTsdsh H I8 fawa ga C
grofe & siafa “ohnfET § oe, fAdsor st ok
TherRIFT & UehRI &l IUTNT” & =4 | afdfera g1 C |, o
el o ot Sierd 8, =T Shye Fvfg Jd € ar uarg &t
gRafdd axd g, 3R tharr fohedt Ui &t 81 g=: sy
T3l H Hafdd #d 8l

QrIEE a1 HoT Syl & Hge

T U a9 Agayut € it o T gfemal Ura: SERi ot
IR-IR Ugd! &, A1 hl rdl o AT o1 el 8, 3R Teh
WA e F ey fohard Femfea st &1 3fRa
=0T ek WU ot TS STuET F S1fde IR, e,
3R gteror & folg S 11T B

ffepvor

7= U for, while, 3R do-while gt €1 7z fagsron
TeHc if, if-else, switch, break, 3R continue g4 &1
ThelRIF &l UehR o Blid & dlgsil therM 3R goR-fethrEe
%hae | C #, while TRIGR & Uget Sl i Siid ohdl 8,
do-while Ta IR fAsaTed & q1¢ ShlM 6 S T §,
3R for URY, usterur, iR 31y srfeafaaal o1 e a1y
YR ol &1 break Fered™ o a1 switch 9 a1gR
fAehetdr g, STafeh continue 3Tt U Tsh WR SITdT 8

HeaATeeR fadtwany

Uk U Sifst 9THIG: Yeh sdlich oh &0 H ford! St g1
It WHCH H hiBen oh 3iax ifAaafal st SuaiT
foraT STTaT 81 ek tharE SfthfAsM | Res 18U, thar™ ot
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parameter list, and body, while a declaration ends
with a semicolon.
Working Principle
First, take input or sensor data. Then apply a decision
statement or loop condition. Call the required
function to process the task and produce the output.
Proper use gives clear, modular, and reliable
programs, while improper use may cause infinite
loops, wrong decisions, and difficult debugging.
These are used in repeated sensor reading,
threshold-based control, and modular IIoT
programs.
for(i=0;i<5;i++) read_sensor(); if(temp>limit) alarm();
Example 1: for Loop
Print numbers from 1 to 5.
#include <stdio.h>
int main()
{

inti;

for(i=1;i<=5;i++)

printf("%d ",i);
return O;

}
Output: 12345

Example 2: while Loop
Read a sensor value five times.
#include <stdio.h>
int main()
{
int count=1;
while(count<=5)
{
printf("Reading Sensor %d\n",count);
count++;
}
return O;
}
Example 3: do-while Loop
Display a message at least once.
#include <stdio.h>
int main()
{
inti=1;
do
{
printf("Checking Device\n");
i++;

twhile(i<=3);

return 0;
}
Example 4: if Statement
#include <stdio.h>
int main()

{
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T, WRftex g, 3R 121 gt 8, STafch op fedeie™
Giftepie= IR AT gl &1

Frd fagia

a9 Ugdl, 37 T IR 31 o | fohe FAvfa sy ar oqm
fRIfd Ar R | Rt ot AT A SR M¥eye IU= oheA
& foTT Tasge tharE & dhid e | AT ITANT § WE,
Aiser 3R faga-ia vl ure gid €, STafer srgfa
TGN & 3 U, Toad Aoy 3fiR spfe= Sl gt Tendt g1
T ITTNT IR-TR TR AfST, Aeiics-smarRa fAd=or ok
Hiser [loT Ut # foRar Sirar 81

for(i=0;i<5;i++) read_sensor(); if(temp>limit)
alarm();

3<1guT 1: for ou
1@ 5 de Y GEg ueffa &R
#include <stdio.h>
int main()
{
inti;
for(i=1;i<=5;i++)
printf("%d ",i);
return O;
}
amgeye: 12345
341801 2: while g
TR &h 9 &l U IR 93 il
#include <stdio.h>
int main()
{
int count=1;
while(count<=5)
{
printf("Reading Sensor %d\n",count);
count++;
}
return 0;
}
3418uT 3: do-while g0
T2 ol HH--hH Teh IR UeiAd HR|
#include <stdio.h>
int main()
{
inti=1;
do
{
printf("Checking Device\n");
i++;

twhile(i<=3);

return O;
}
3I3TET0T 4: if Rede
#include <stdio.h>
int main()

{
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int temperature=40;

if(temperature>35)
printf("High Temperature");

return 0;
}
Example 5: if-else Statement
#include <stdio.h>
int main()
{

int sensor=0;

if(sensor==1)

printf("Object Detected");
else

printf("No Object");

return O;
}
Example 6: switch Statement
#include <stdio.h>
int main()
{

int choice=2;

switch(choice)

{
case 1: printf("LED ON");

break;
case 2: printf("Motor ON");
break;
default: printf("Invalid Choice");
}

return O;
}

Example 7: break Statement
#include <stdio.h>
int main()

{

inti;

for(i=1;i<=5;i++)
{
if(i==3)
break;
printf("%d ",i);
}

return O;

}
Output: 12

Example 8: continue Statement
#include <stdio.h>
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int temperature=40;

if(temperature>35)
printf("High Temperature");

return O;
}
3IIE01 5: if-else WeHe
#include <stdio.h>
int main()
{

int sensor=0;

if(sensor==1)

printf("Object Detected");
else

printf("No Object");

return O;

}

3ISTEIVT 6: switch Wede
#include <stdio.h>

int main()

{

int choice=2;

switch(choice)

{
case 1: printf("LED ON");

break;

case 2: printf("Motor ON");
break;

default: printf("Invalid Choice");

}

return O;
}
3<Te¥0T 7: break ®ede
#include <stdio.h>
int main()

{

inti;

for(i=1;i<=5;i++)
{
if(i==3)
break;
printf("%d ",i);
}

return O;

}

3fr3eye: 12

3<TE0T 8: continue Wede
#include <stdio.h>
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int main()

{

inti;

for(i=1;i<=5;i++)
{
if(i==3)
continue;
printf("%d ",i);
}

return O;

}
Output: 1245

Example 9: Function without Arguments
#include <stdio.h>

void welcome()

{
}

printf("Welcome to IIoT Programming\n");

int main()

{
welcome();
return O;

}
Example 10: Function with Arguments
#include <stdio.h>

void displayValue(int value)

{

printf("Sensor Value = %d",value);

}

int main()

{
displayValue(25);
return O;

}
Example 11: Function Returning a Value
#include <stdio.h>

int square(int n)

{

return n*n;

}

int main()

{
int result;
result=square(6);
printf("%d",result);

return O;
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int main()

{

inti;

for(i=1;i<=5;i++)
{
if(i==3)
continue;
printf("%d ",i);
}

return O;
}
3m3eye: 1245
Iareeur 9: faar smdde arar v
#include <stdio.h>

void welcome()

{

printf("Welcome to IIoT Programming\n");

}

int main()

{
welcome();
return O;

}
3qTevuT 10: 3dHeH (Arguments) aret HhaRT=
#include <stdio.h>

void displayValue(int value)

{

printf("Sensor Value = %d",value);

}

int main()

{
displayValue(25);
return O;

}
ISTEI0T 11: °HF dAle a1l WherR=
#include <stdio.h>

int square(int n)

{

return n*n;

}

int main()

{
int result;
result=square(6);
printf("%d",result);

return O;
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}
Output: 36

Example 12: Simple IIoT Program using Loop,
Decision Statement, and Function
#include <stdio.h>

void display()

{
printf("Sensor Checked\n");
}

int main()

{

inti;

for(i=1;i<=3;i++)

return O;

}
Output: Sensor Checked

}
3fTIeYe: 36

Trade Theory

3IqTER0T 12: o, Fofa &y gd thaR &1 IuIhT ek
TR IloT wium™
#include <stdio.h>

void display()
{

printf("Sensor Checked\n");

}
int main()
{

inti;

for(i=1;i<=3;i++)

{
if(i==2)

display();

}

return O;

}

3ISeye: TR qTiud fowar mam|

5.4 Concept of Embedded System and Open-Source Software Tools | giss
fAew aur ftu=T-At |igedaR e f Hahrea-n

INDUSTRIAL INTERNET OF THINGS (lloT): EMBEDDED SYSTEMS AND DEVELOPMENT TOOLS

gaRAe TP fART (110T): THSS Rivew 3R Saaudic ged
EMBEDDED SYSTEM: A DEDICATED COMPUTER-BASED SYSTEM FOR A SPECIFIC TASK ) IMPORTANCE IN lloT APPLICATIONS CLASSIFICATION OF EMBEDDED SYSTEMS)
Trads Rew: & for v wwftfa dugex- lloT JFwanTl & weea e &1 affezur
( T 0 * Collect Sensor Data »
CONST[RUCTIONAL FCE:S;?)ESS é m wath fasyang (E) i ol Sn;;;scale Systems
Prror Afweaw S, * Process Signals (Simple Controllers)
PR?:S:.:&?OM % DATA MEMORY i ? . C-ontroﬁ)evicesﬁ Medium-scale Systems
H] 4 AEY
st [ _QH%MERAM) po More Capable Control
(RO CONTROLLER or | (SCIHHISTIRAV)) « Smart Monitoring & Automation (More Capable Controllers)
MICROCONTROLLER Communicanion) || =L @ wifeRr sgz v Real-time Systems
SENSORS & ,';'3;‘%2 iz w R %%‘I;{%T INTERFACE * Basic Control Unit (Sensor Nodes, Controllers) Haa-erzm fren
SWITCHES - 'R‘Isﬂﬁﬂil! ms’ﬂ!}m gﬁmﬂﬁ'ﬂw '.ﬂ"q ﬁ’ﬂ'yﬁi) o
e aR R FIRR URH MY WEH | || (iike UART, SPI, Vo (Frr i Sl )
e | L. Cthemel) EMBEDDED SOFTWARE DEVELOPMENT FLOW & TOOLS
DISPE’A%S m AT mFl bv'.m'd?'ﬂ! R
l LGS j OPEN-SOURCE TOOLS i bt ey
SHoA-wRf Iuam Setup difficutty, Command errors
s 1 Hea Hfaré, Burs Freai
Write COMPILER ASSEMBLER LINKER DEBUGGER LOADER Generate | Upload o
» “Y > d > EMBEDDED
S%R%%%E FURHR EEEEn fiex far LS MAC%'&%‘;% | HARDWARE
Converts code Produces object Combines object ~ Checks program errors ~ Uploads machine W
code files during execution code w” kX )
(D {@} . APPLICATIONS IN lloT / lloT & 3T
[ e[ ==
=
=
SENSOR-BASED lloT SYSTEMS ~ AUTOMATION CONTROLLERS ~ SMART MONITORING DEVICES
HR-anufia lloT Rem I e T AT fSargd

Fig. 5.4: Embedded Systems and Development Tools for IIoT Applications | IIoT guaT & faQ Twgs
e ik fawr Suesor
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Definition (Fig. 5.4)

In the IIoT Technician first-year curriculum, this topic
is included as the concept of embedded systems and
open-source software tools such as debugger,
compiler, assembler, and interpreter. An embedded
system is a dedicated computer-based system built
for a specific task using hardware, memory,
input/output interface, and control software.
Importance in IIoT Applications

Embedded systems are important in IIoT because
they collect sensor data, process signals, control
devices, and support smart monitoring and
automation in real time. They form the basic control
unit in sensor nodes, automation controllers, and
smart industrial devices.

Classification

Embedded systems may be small-scale, medium-
scale, or real-time embedded systems. Small-scale
systems use simple controllers, medium-scale
systems use more capable controllers, and real-time
systems must produce output within a defined time
limit. Open-source development tools include
compiler, assembler, interpreter, linker, loader,
and debugger. The compiler converts source code,
the assembler produces object code, the linker
combines object files, and the debugger checks
program errors during execution.

Constructional Features

The main constructional features of an embedded
system are controller or microcontroller, program
memory, RAM, input/output ports, communication
interface, and embedded software. These parts work
together to sense input, process data, and control
output devices.

Working Principle

The program development flow is: write source code,
compile it, assemble and link it, debug errors,
generate machine code, and upload it to the
embedded hardware. Proper use of open-source
tools gives flexibility, low cost, and easy learning, but
improper use may cause setup difficulty, command
errors, and debugging problems.

Applications

These concepts are used in sensor-based IloT
systems, automation controllers, and smart
monitoring devices. Simple workflow: Source Code
— Compiler / Assembler — Debugger — Machine
Code — Embedded Hardware.
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gRTT (Fig. 5.4)

IIoT der-fA= uw oy & ursasha § gg fawg uess
ROew a1 SNu=-T1Y AteddR o oY TR, hrTger,
IR, 3R e &l HeheudT o ®U | GiAferd g1
BISAWR, AARY, 3G/ 3MMIeYL §exthy, 3R 01 Gioedar
T IUTNT ek fohedt fafre ot & ferg fAfifa femar Star 81

IIoT St & Aged

griss R%ed 10T # Agayuf § difch I AR ST Tehdl dhed
JuT Saa-ersq F WIE AifAeR 3R TWare o1 guYdq ad
g1 3 IR A1, Sl chelerd, 3R W1 sienfien
IUHRUTT H Hel FAGI0T Sehrs aht (AHTOT et B 1

fferzor

TS fOeH Bi-TR, AwH-&R, a1 Raa-agd tegs
Oy 8l gond & | BIe-TR & ey =t Adzrenl ot IuahT
A 8, FeOH-&R & e 3ifdep gem fRa=en! o1 IuahT
& 8, 3R Ruer-earsa Ren ot RuiiRa gog 3 & offR
JTITYL AT TGk Il g1 HUA-HIY SaeTudie ol |
Bld &1 ShuTSelR TId his ol gRafdd adT &, Aok
AT

YT fadtwany

Ueh R e f%eH dhl e TRemTH fAIvdTd dhglerk a1
HTgshlchgler, THITH AAIY, RAM, §-Y¢/3T3YE UTE,
FRIAHI S, 3R Tries AR g1 T 9T e
fSargg ot Fdfd a=d &1

&t fagia

T AT UaTg 39 UaR g: 9id his ford, 39 dapfard

e, I AT 3R fefer e, Ffedt ot feem &3, #fa sl
IUF &Y, 3R IY TSE I8 § 3UAls e | 3Nu=-aid
SAITH UG &l 8, wifch i Sudi & desm o

T IGYURUNMY TTR-3MeiRd [loT uunfert, Temes A,
JuT W AifAefT I & IuThT Fi St 1 TR
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MCQ’s | srgfaeredta as

Q1. What is the main purpose of a compiler in C
programming? / ¥t dimifiT & gk dhuTger &1 g=
38%° T 8?7

(a) Writing the program [ wium foa=n

(b) Editing the program / Wi oY duTfed &t

(c) Converting code into machine language / &Ig &t
A2fi T 7 SeeT

(d) Debugging the program [ W ot fEeT FeT

Ans. ¢ | Sol. : Compiler translates C code into machine
language for execution by the computer. / &urgeR
1S ot A HTeT F Srganfed avar @ drfes e I e
FR Th|

Q2. Which symbol is used to indicate the end of a
statement in C? / Tt & &= & 3id &t 3 & faw
Yeiteh <1 U fohaT SiTar &2

(a):/ &=

(b) ; / Affrenter

(c)./ guf frRm

(d), / wtaT

Ans. b | Sol. : Every statement in C must end with a
semicolon (;). / T & g &Y ot Yl (;) & 91y gaI
AT IR B |

Q3. What is a variable in C language? / ft srar &
aRgae = 8?2

(a) A fixed number / Te fRR Tz

(b) A memory location to store data / ST TUgld &
fou Te A9 ==

(c) A special symbol / T fasiy U<t

(d) A hardware device / Teh grEaR f3asg

Ans. b | Sol. : Avariable stores data that can change
during program execution. / aRuad 3¢ Ht TUGHd Har &
STt o fAsare & SR Sae HehdT 8l

Q4. In which loop does the condition check happen
after executing the loop body once? / f&d &u & oqu
ardt ot o IR Awarfea & & arg od &Y st gidt 82
(a) For loop [ ®R gu

(b) While loop / gT8<1 U

(c) Do-while loop / g-egT8at U

(d) Infinite loop / 3d U

Ans. c | Sol. : Do-while loop executes at least once
before checking the condition. / §-%T8d U <1d ht S a
& 9 UgH A T A Uah IR fAeqifed giar g1

Q5. How does a compiler help in C programming? /
dt vhnfa & ues duTseR fRd UehR Heg wedr §?

(a) It writes code automatically / 98 @a: @IS feraar &
(b) It checks for logical mistakes only / I8 dhad deh
Ffeat di ST At g

(c) It translates code into machine language / 8 @18
ot A AT H Srgarfed svar @

(d) It stores the program / g W ! SUId ohedl &
Ans. ¢ | Sol. : Compiler converts high-level C code into
machine-readable binary form for execution. / &urgeR

I W I g i Af-vsHg I w9 F sranfed sar
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& drfes 34 e forar s @)
Q6. What role does a variable play in a C program?
| < wtama & aRuae Fam yfaer R g2

(a) It stores program name / g UHITH &l ATH SUaid dhedl
8

(b) It stores data values / I8 321 A9 TUgId &dl &

(c) It controls loops / a8 U FRifd &=t &

(d) It compiles the code / Tg hIS &t HUTSH BT &

Ans. b | Sol. : Variables temporarily hold data during
the execution of a program. / aRuee wium & fAsare &
R Ul ®U & 2o TUg ad &1

Q7. How do logical operators assist in decision-
making? / Fofa a7 7 diffSiere siTRer fhd yaR
AT R §?

(a) By combining multiple conditions / &2 raf @t
g

(b) By compiling faster / dsft & durgfeiT adh

(c) By storing results / gRomt et GUgld d<ch

(d) By deleting data / 3T geTenR

Ans. a | Sol. : Logical operators help evaluate

combined conditions as true or false. | difSiehel 3iTUCR

3 AT T Jedich el AT Teld oh ®U B i A AGE hed &

Q8. While testing an embedded circuit in an IIoT

setup as shown in the image, why is ESD

grounding (wrist strap and mat) necessary? [/ R &

g21TQ 71Q IloT faven ufiaror desry d wRids affe &t sifa

& T9Y ESD usfEn (Ree Ry oiik A<) i smraaw 82
EMBEDDED CIRCUIT & lloT SYSTEM TEST SETUP
Tras 9iche 3R lloT A wdiaior @esmg

Clear Properly used

clean ~— / power supply
ventilation)
Sensors
Clean based

microcontro

board Claned
t ) Linear
[J espb Mably Grounded " [[J][] Insulation
user, wrist strap.ed & Uet

(a) To increase circuit voltage / TRU &1 qieest g &
feg

(b) To protect components from static electricity
damage / @fdes fAgla @ geanl st Joha™ & saM & fag

(c) To reduce power consumption / $Sii @Ud HH & &
ferg

(d) To speed up data processing / STeT HARAT dsT et
< forg

Ans. b | Sol. : ESD (Electrostatic Discharge) grounding
prevents static charges from damaging sensitive
electronic components during testing. Wrist straps
and mats safely discharge static electricity. / ESD
(Soae e Re feearel) TR Gaemsie Soag G uea! ot
Wfdes A F g4 dTet JehaT= & T4 g1 R ¥u sk #e
Tifaes faegd & GRfda w0 & geeft & yarfgd o= 3q &1

Q9. Which C language keyword is used to declare
an integer variable? / C a1 # gutfer afuae aifda
& & g fore groftersg v Sui fama Strar @2

(a)int /g€

(b) float / weile

(c) char / TR
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(d) double [ ss

Ans. a | Sol. : The keyword int is used to declare
integer variables in C programming. / C wafeT & guife
IRTT TN B & g int grofizrea st ITTRT fohaT SITdT 81
Q10. Which of the following is a correct identifier
in C? / A= & & &9 |1 C A U 9l smeSfRwrR 82

(a) 2value / 23

(b) _value2 / a2

(c) value-2 [ 3=g-2

(d) value 2 / a2

Ans. b | Sol. : Identifiers can start with an underscore
or a letter but not a number or space. / ISR Uah
STSIERR T 38R Y Y gl ehdT 8, AT T a1 €y 4 T8
Q11. Which loop is guaranteed to execute at least
once in C? / C & & IT U ¥ q A Tah IR FRenfea
g gfafae giar 82

(a) for loop / ®R U

(b) while loop / aT8<t U

(c) do-while loop / g-arge U

(d) switch case / f@a &g

Ans. c | Sol. : The do-while loop executes the body
first and checks the condition later. / do-while g ugat
1St ot fAsaTfed ezt & SiR &g # < i STie T 81

Q12. Which editor is commonly used for writing C
programs? / C vt fa= & fAg =g s |
Hurger Iy faRar strar 82

(a) MS Word / tqug a8

(b) Turbo C Editor / edt Tt Hurees

(c) Paint / ge

(d) Excel / Taa

Ans. b | Sol. : Turbo C is one of the editors/IDEs
commonly used for learning and writing C programs,
especially in educational environments. However,
many other editors and IDEs are also used today. / st
C C gtum feram iR die=t & forg Iuai forg st aret 9=
Uf2eR/IDE # 9 U &, fAiwene etfores arararor & gretifn
3T ahs 31T Ufeer 3R IDE oft Iuaht forg Sira €1

Q13.1In an embedded system program, a developer
writes const float threshold = 3.3; as shown in the
image. What is the purpose of using const here? /
Tr3s fa%en v & 3a@R const float threshold =
3.3; faar @ Star fas s & fearar mar 21 a8t const &1
IUANT A k1 3239 [T 8?7

[TENET] Named Memory Location
e

(R o o v A =)

Variable

2 Stores data. Data type defines the kind.
(fed: =) rp identifier is the name (f¥&Y: Sr§Efemwrar A 8)
TTTTTY (i senso_reading =45
1ilsl Fixed value that does not change
= -1 —’(ff*ﬁ"%?z?éﬂ (fe8: Rfeger ar St 7T )
1R
n Keyword ~
" e WO
Int - Integer - QIf®
foat-Decina- e (e ieten
har - Character - =
Dgﬁ:;s meal:i?lfieo'f value stored G
R wRBrmoaAdSwer  Performs calculations/comparisons
P Rfa s t) (5 Y
(a) To allow the value to change during execution /
fsuTes & R A1 et Seer el SrgAfe &1
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(b) To store multiple values in the variable / T& gl TR &
3eh A TUfed e

(c) To keep the value fixed and prevent modification /
A ot fRR @1 3R gRerd= & s

(d) To increase processing speed automatically /
TR 7 ot @ FgET

Ans. ¢ | Sol. : The keyword const is used to declare a
constant variable whose value cannot be changed
during program execution. It ensures data safety and
prevents accidental modification. / const &hiag ar
ITIT fRAR (constant) TR giftd &= & forg fopar STaT @,
fSrereRT AT TR & fsaTes & R Sge A8 ST SehdTl a8
2321 Y ref AP wear g 3R s uRad= & s=rmar 1
Q14. Which analysis correctly explains why for
loops are preferred for known iterations? / fra
fa=ctoror & T giar @ f& sra gaegfaat & fag for qu
uviE fhg et &2

(a) They are faster / 3 dsT &

(b) They are easier to write and understand / fe=a=T
3R ST SATEH §

(c) They consume less memory | &8 AHIRY T IUANT i
g

(d) They support recursion / GRIgRI &I THYT d &
Ans. b | Sol. : for loops clearly show initialization,
condition, and increment in one line, making iteration
management simple. / for U T &l dferr &
ghfessiem, ad ok gfg ot qxifd & ored gRigf ueie
TR gt ST B

Q15. Which analysis best describes the importance
of switch-case in complex C programs? / sifést C
arr # fRa-6d & A8 &1 99 3T fA=dwor & |
8

(a) Makes code longer / &Ig ! e SATAT &

(b) Simplifies multiple condition handling / &2 <raf &
Y& &l TR ST &

(c) Reduces memory size | AR 3TTGR Sl HH FHdT &

(d) Speeds up variable declaration / dRqere giwoT &t
GSETSIN

Ans. b | Sol. : switch cases organize multiple choices
in a cleaner and readable format compared to
multiple if-else statements. / switch &% &3 faeredi ot
ek s IR Ua1a Urey # afRyd &ed 8, St s if-else
YT I I H dgR ST 8

Q16. Analyze why embedded systems require
highly optimized C code. / fsdyor &3 f Gads e
! AFATAE g feid C hig A aTdhar i gidl 21

(a) For stylish code / TTafeiRr ig & forg

(b) For faster debugging / a1 fafiim & forg

(c) Due to limited hardware resources / Hifad ggdm=
GETYHT & HROT

(d) To support multiple users / &3 IUTRTRATS ST THLT
& o forg

Ans. c | Sol. : Embedded devices often have limited
memory and processing power, requiring efficient
code. / Uai33 fEarsast # srerR Wi A0k ok mafdT urer
it 8, foiadh folg et hie Y smaaehdr gidl 81
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