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loT Notes Unit- 04 Building loT Applications

4.2 Types of Arduino Boards

Entry-Level Boards:

1) Arduino Serial (2005)

Launched in 2005, Arduino Serial was the
first Arduino board, featuring a serial port for

communication instead of USB. 2005 #
CIGERERI 91T, Arduino Serial g eIl
Arduino 3 T, flIEH USB & ol Teh
AT 9 |

The Arduino Serial board is powered by the
ATmega8 microcontroller, which efficiently
handles processing tasks and controls
communication with external components.

Arduino Serial 15 & ATmega8
HISshIehelelR T 39T fRar aram g, S
FRICITYdeh AT 1l I FHTCIT &
3R SN gel & w1y §9R A Aafyg
T &l

The Arduino Serial board features including
14 digital pins and 6 analog pins for
versatile input and output options. Arduino

Serial 15 & 14 BfSea R= 3k 6
TeAreter e enfAer € S sgaRemd
g1qe 3R 33eYe fadhed Yl A B

Operates at 5V and supports external power
supplies. g 5V U A HFIAT & AR

TG 9T FCATS T FAYT HIT &

* Commonly used in early electronics
projects and experiments. I8 YRIA®

SolFeladd gRASA3i 3 v &
AR 9T 39T A Srar am|

2) Arduino Diecimila (2007)

e Launched in 2007, Arduino Diecimila
introduced automatic software resets and
USB connectivity for easier programming.

2007 H Wi fRAT 31T, Arduino
Diecimila 57 Taaifeld Ai¥cad’ e 3R
3T 9ETEeT & foT USB dfdefacs
qer |

* Designed for advanced prototyping, it
featured the ATmega168 microcontroller and

a 16 MHz crystal oscillator. Ig 3eold
WRereEieT & fov B fhar = o,
fSH# ATmega168 FATSshIcIoR 3R 16
MHz féFee Jitedieer anfae o)

* includes 14 digital pins, of which 6 support
PWM outputs, and 6 analeg pins, offering
versatile options for input and output

operations. 14 f3fSteer e 3iX 6 waATaTT
Rer enfaer € 5o & 6 s PWM

IM3eYe 1 FANT A 8, S Sgafems
go1qe IR IM3TYE fdhod Vel ad &

* Operates at 5V and supports external power
supplies ranging from 7-12V. Jg 5V WX

PIH AT § AR 7-12V H dgd grax
TS T THIA AT &

* Commonly used in robotics, IoT projects, and
multimedia applications. Ig UdIfcFd, [oT
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3) Arduino Nano (2008)

e Launched in 2008, Arduino Nano is a
compact version of the Arduino Uno, ideal

for space-constrained projects. 2008 3 diea
fRIT 14T, Arduino Nano Arduino Uno &7
FIFYFC HEHIOT g, Sl WfAT Sferg arelr
a3t & fow 3T &

* It uses the ATmega328P microcontroller,
similar to the Uno, offering reliable

performance. 35 ATmega328P
Hﬁiﬂﬁ'@’lﬂ'{' T 3UANT T g, ST Uno &
A § 3R s vede yar
T B

* Includes 14 digital I/O pins (6 with PWM
support) and 8 analog input pins. SHH 14
fsfSee 10 A=W (6 PWM- Program
Status Word 3T3¢9c & FAYA & ITY)
3R 8 vaTalier gerqe AW gIa &

* Operates at 5V, powered via USB or an
external power supply (7-12V

recommended). Ig 5V Y HIH wIdl %’
3R USB a1 Sl 91aX Iers (7-12V
IRIfAe) & ATEIH § ure” T S
Hehell &

* Commonly used in wearable devices, IoT
projects, and small-scale robotics. Jg

MHAR W 9@l AT 3IYFION, ToT

gt 3t 31 dae fr QeRTd
# 3ier AT Srar gl
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4) Arduino Mega (2009)

* Launched in 2009, Arduino Mega is designed
for complex projects requiring more pins and

memory. 2009 ¥ dled AT IAT, Arduino
Mega Sifcel aRANSTA3T & forw fBamsa
forar = g, oad 31fae e 3k
HART FT FERIHT gl 2l

* It uses the ATmega2560 microcontroller,
which provides enhanced performance and

capabilities. SHH ATmega2560
ATSHIREIAT BT 3TN T &, ST g}
geelel 3R &THAT Ykl Hdl gl

* Includes 54 digital I/O pins (15 with PWM
support) and 16 analog input pins. SHH 54

f3fSeer 1o R=w (15 PWM 313eqe &
FASA & 1Y) 3R 16 TATATT $AYC
R gd 81

* Operates at 5V, powered via USB or an
external power supply (7-12V

recommended). Ig 5V U hIH HIdl %’
3R USB a1 SEd 91aX Ieers (7-12V
Iqefla) & Aegs § g fear S
Fehell &

* Commonly used in robetics, automation

systems, and large-scale IoT projects. Jg

IHAGR WX QeEfesH, FTaard«T Yormell, 31T



92 Y9 i IoT aRASAET & 3TAer
v Sar B

5) Arduino Uno (2010)

Launched in 2010, Arduino Uno is one of the
most widely used boards.

2010 # oiea f&aT 31T, Arduino Uno
ey 318 39T FU = arar et
7T B

It uses the ATmega328P microcontroller, an
8-bit AVR microcontroller.

ST ATmega328P ATSHIHEIR HT
39T giem &, St 8-fae AVR
AFFIHLI ¢

It includes 14 digital I/O pins (6 with PWM
support) and 6 analog input pins.

sa# 14 3fSesd 1o R=w (6 PWM
IT3TYE & FASA & WiY) 3N 6 wArarer
saqe =W gid ¢

Operates at 5V, powered through USB or an

external power supply (7-12V
recommended).

Ig 5V HA FT & 3R USB AT
STEdT 9T FeelTs (7-12V Ieqeifden) &
ATETH § e} fear S Gehar

Ideal for beginners, commonly used in
projects like LED blinking and temperature

monitoring.

Ig YTATH ol & faw 3ugesd ¢ 3R
58 LED feafer 3k amaer AfaeRer
St aRASTeat & 3uAer fRar sirar

6) Arduino Leonardo (2012)

Launched in 2012, Arduino Leonardo is a
unique board with built-in USB
communication, making it ideal for custom

USB devices. 2012 H @l foram a7,
Arduino Leonardo Teh 3{a1@T S5 %’
fSa# afafed usBE=R & &Y =9
HECH USB 390N & AT 3uged
AT B

It uses the ATmega32U4 microcontroller,
which allows direct USB communication

without additional components. SHH
ATmega32U4 ATEHIHEIAX FHI 3T
grar &, 5 foer ifaRea get & @
USB §aR &1 (Al & B

Includes 20 digital I/0 pins (7 with PWM
support) and 12 analog input pins. SHH 20

Bfeea vo =g (7 PWM a3eye &
ALY & 1Y) 3R 12 TATArer go9e
fR=w gl &

Operates at 5V, powered via USB or an
external power supply (7-12V



recommended). g 5V YT HhIH hIdl g
3R USB T STl 91aX Iers (7-12V
Tl & ATEIH F 9 fear S
Tehell &

Commonly used in keyboard and mouse
emulation, game controllers, and MIDI

devices. g g X AT Uﬂﬁ%ﬁl‘,
A Feler, 3R MIDI 3ushort ST
IRATSATIT F IHAR 9 39T fmar

ARDUEND o

Enhanced Feature Boards:

1) Arduino Zero (2015)

Launched in 2015, Arduino Zero is a 32-bit
development board aimed at expanding the
capabilities of IoT and advanced projects.

2015 & e faar 91T, Arduino Zero Ush
32-fe e €1F § S 10T 3R 3o
IRATSTATIHT I &THATIT T fAEAR et
& o f3ams forar s g

It uses the Atmel SAMD21G18
microcontroller, featuring a 32-bit ARM
Cortex-MO0+ core, enabling faster processing

and lower power consumption. 38+ Atmel

SAMD21G18 ATSHIHEIR HI 3TAT
giar &, o ga 32-f9¢ ARM Cortex-M0+
gud gEAfRad aar gl

* Includes 20 digital I/0 pins (10 with PWM
support) and 6 analog input pins for versatile

applications. 394 20 f3fSes 10 R=w
(10 PWM THST & F1Y) 3R 6 TaATSATIT
& foT 3uged &

* Operates at 3.3V, powered via USB or an
external power source (7-12V

recommended). Ig 3.3V U Y HIAT &,
3R 50 USB AT @Y 9 @A (7-12V
ITRITA) & ATETH & Furfeld fhar S
HeheT Bl

e Commonly used in IoT devices, wearables,
and advanced sensor applications. 9

MHAR 9T 10T 3YHION, TgaTa A9
39HIOM, R Jotd WX I A
39491 fRaT Sar gl

2) Arduino MKR Vidor 4000 (2018)

* Launched in 2018, Arduino MKR Vidor
4000 is a versatile board featuring FPGA
(Field Programmable Gate Array) capabilities
for advanced multimedia and signal

processing projects. 2018 H dia frar
91T, Arduino MKR Vidor 4000 U Sgegdl
1S § S 3ooid AcCIANSAT 3R fAaeter
ST a3t & foT FPGA atddr
9T T ¢

It uses the Microchip SAMD21
microcontroller (ARM Cortex-M0+ core),

paired with Intel Cyclone 10 FPGA (Field
Programmable Gate Array) for enhanced

processing capabilities. 595 Microchip
SAMD?21 #ATSHIFEIaT (ARM Cortex-MO+
HR) 3R Intel Cyclone 10 FPGA g, S
Soeld JEHEIUT &THATIN ol HETH HIdT
gl

* includes 14 digital pins and 6 analog pins,
offering versatile input and output options. 14




BfSea R 311 6 wararer Re afae
fQehed yeTaT a3 £l

* QOperates at 3.3V, powered via USB or a Li-
Po battery (with a built-in Lithium Polymer

battery charging circuit). Ig 3.3V WX Con )
Far ¢, 31X 3¥ USB AT Li-Po (AT
gifeldy) dedT & ATETH F Fdiferd fohar
ST Hhdl § (38 AT Teh Sol-faec
J&r wnfSier afde gar Bl

* Commonly used in multimedia projects,
real-time audio/video processing, and

industrial automation systems. 38 TAAR
W HAOAISAT IRASATHT, RIT-ersd
FaaTesT Jonfardl H 39T fohar Srdr
gl

3) Arduino Nano 33 IoT (2019)

* Powered by the SAMD21 Cortex®-MO0+ 32-
bit ARM MCU, ensuring efficient and low-
power performance.

e Includes the u-blox NINA-W102 module
for Wi-Fi and Bluetooth Low Energy
communication.

» Offers 14 digital pins and 8 analog pins,
with PWM support for versatile input/output
control.

* Equipped with a 3.3V operating voltage,
ensuring compatibility with low-power
devices and energy-efficient projects.

» Perfect for IoT projects, sensor networks, and
Bluetooth-enabled devices, featuring built-in
security with the ECC608A crypto chip.

4) Arduino Nano RP2040 (2021)

* Powered by the Raspberry Pi RP2040,
featuring a dual-core Arm Cortex-MO+
processor running at 133 MHz.

* Equipped with the u-blox NINA-W102
module for Wi-Fi and Bluetooth® Low
Energy communication.

Includes 264 KB of SRAM and 16 MB of
onboard flash memory for efficient data
handling.

Offers 22 digital pins and 8 analog pins,
and supports multiple interfaces like UART,
SPI, and 12C.

Comes with an onboard microphone, RGB
LED, and a 6-axis IMU (Inertial
Measurement Unit) for advanced sensing
capabilities.

5) Nicla Vision (2022)

Powered by the STM32H747AI16
microcontroller, featuring dual ARM
Cortex-M?7 and Cortex-M4 cores for high-
performance processing.

Includes a 2MP color camera, ideal for
machine vision, object recognition, and Al
applications.

Equipped with a 6-axis motion sensor,
omnidirectional microphone, and distance
sensor for advanced sensing capabilities.

Offers Wi-Fi and Bluetooth® Low Energy
connectivity, enabling seamless
communication for IoT projects.

Compact design with a 22.86 x 22.86 mm
form factor, making it suitable for
standalone or embedded applications.

6) Arduino Uno R4 WiFi (2023)

Powered by the Renesas RA4M1
microcontroller, featuring an ARM Cortex-
M4 core for enhanced performance.

Includes Wi-Fi and Bluetooth 5.0
connectivity, enabled by the Espressif
ESP32-S3 module for seamless wireless
communication.

Offers 14 digital pins and 6 analog pins,
with PWM support for versatile input/output
control.

Equipped with a 5V operating voltage and
USB Type-C connector for modern power
supply and programming needs.

Perfect for IoT applications, cloud
integration, and advanced electronics
projects, featuring built-in HID support and a
12x8 LED matrix for visual output.



7) Arduino Nano ESP32 (2023)

¢ Features the ESP32-S3, a dual-core Xtensa
LX7 microcontroller with Wi-Fi and
Bluetooth 5.0 connectivity.

* Equipped with 16MB Flash and 8MB
PSRAM (Pseudo SRAM) for efficient data
handling.

* 14 digital pins and 8 analog pins, making it
versatile for both digital input/output tasks
and analog signal processing.

* Operates at 3.3V and includes a USB-C
connector for power and programming.

* Ideal for IoT applications, Al projects, and
Bluetooth-enabled devices.

8) Arduino Edge Control Pro (2025)

(hypothetical, as future boards may not yet be
officially announced).

First and Last

1. Arduino Serial V1 (2005)
Arduino Serial V2 (2005)

2. Arduino Diecimila (2007)

3. Arduino Nano (2008)
Arduino Nano ESP32 (2023)

4. Arduino Mega (2009)

Arduino Mega ADK (2011)

5. Arduino Uno (2010)

Arduino Uno R4 WiFi (2023)

6. Arduino MKR 1000 (2016)

Arduino MKR WAN 1310 (2020)

7. Arduino Portenta H7 (2020)

Arduino Portenta C33 (2023)

8. Nicla Sense ME (2021)

Nicla Sense Env (2024)

MCQs

1. Who is primarily credited with the development of
the Arduino platform?

3755l Tolewid & [ @1 e AT Ha
feam Sirar g2

A. David Mellis

B. Tom Igoe

C. Massimo Banzi
D. Gianluca Martino

Ans: 1C. Massimo Banzi is the co-founder and
primary face behind Arduino. Though others
contributed, he played the lead role.

ATRHAT desil Arduino & HE-HEUISH 3R
$8% YA AT A Sd §1 3T e A
TQrterel fea, oifhet 3egiel e sfffar fRers)

2. When was Arduino officially introduced?

Arduino & 3RS T T e 9 HIAT =71
qT?

A. 2003

B. 2005

C. 2008
D. 2010

Ans: 2B. Arduino was introduced in 2005 to provide
a low-cost, open-source tool for students and
hobbyists.

Arduino &Y 2005 # BT 3R eihET F fOw T
TET 3R NTA-ER ol et el o 368
T 9er HAT I AT

3. What does the Arduino IDE use for programming?

Arduino IDE 9RITAST & foIv fhg HINT &7

3TART AT &7
A. Java

B. Python

C. C/C++

D. JavaScript

Ans: 3C. Arduino IDE uses a simplified version of
C/C++ programming languages for writing and
uploading code.

Arduino IDE H18 fo@st 31X 319dlis i &
T C/C++ Wi I3t 1 Wil
FEHIOT 3T FHAT &



4. Which of the following is a popular Arduino
board?

fAafaf@a & O =9 a1 e AHVIT Arduino

a5 82

A. Arduino Alpha
B. Arduino Uno

C. Arduino Pi

D. Arduino NanoX

Ans: 4B. Arduino Uno is the most widely used and
recognized Arduino board, especially for beginners.

Arduino Uno T8 0T 31T a9+ &9 &
39T T S arem a1 g, {39y &9 &
EINAT o9 & T

5. What is the main function of Arduino boards?
Arduino ST &I HET HF AT &7

A. Playing music

B. Displaying videos

C. Controlling electronic components

D. Creating websites

Ans: 5C. Arduino boards are designed to control
electronic components like LEDs, motors, sensors,
etc

Ar('iuino St r E‘Tvlé'spf, m?,'{', T S
Solgcioe gl [AIfEd e & faT
fearsa forar aram &1

6. Which environment is used to write and upload
code to Arduino boards?

Arduino 18 & iz for@ar 3R 319es & &

T fFg aTaraTor 1 39/ HAT ST B2

A. Eclipse

B. Visual Studio
C. Arduino IDE
D. NetBeans

Ans: 6C. Arduino IDE is the official development
environment to program and upload code to Arduino
boards.

Arduino IDE Arduino Sgf & &g Mamd 31T
39S el & foIw RIS G ardraoer
gl

7. Arduino IDE is mainly used for which purpose?

Arduino IDE T HET 39ANT fhd 3eevT &

T T Smar &2

A. Video Editing

B. Circuit Design

C. Programming

D. Graphic Designing

Ans: 7C. The IDE is primarily used for writing,
compiling, and uploading code.

IDE & H&I 39T FI5 foIEst, Huge i
3R 3YeIs e & forw g gl

8. What kind of programming structure does Arduino
use?

Arduino TRT YRR T NITRIT AT ST

3T HIAT &7

A. Object-Oriented

B. Functional

C. Procedural (C/C++)
D. Logical

Ans: 8C. A procedural language uses a step-by-step
approach to solve problems, focusing on instructions
and processes. Examples: C, Pascal, Fortran.

qfshaTcA® HINT TXUT-CI-IROT THEAT AT
¥ 3meRa gy & 3R [ g ufhamsit w—
higd gl %’I 3cTeUT: C, Pascal, Fortran |

9. What makes Arduino a great platform for
customization?

Arduino ¥ 3fejselel (customization) & foT e
J9EdT TAICHIA FAT Tl 872

A. It’s only for professionals
B. It’s a paid platform

C. It is open-source

D. It doesn’t allow changes

Ans: 9C. Both the hardware and software of Arduino
are open-source, allowing users to modify or create
their own versions.

Arduino @7 gTEa¥RX 3R ATFCIITX gl Y-
o § SEd 3TeTehdl 38 GG T Thd

& IT 39T HEHIUT &I Thdd g




10. Why is Arduino considered affordable for
students and hobbyists?

Arduino T BTl 3R P & forw fhtradr
FAT AT ST 82

A. It is free for everyone

B. It doesn’t require any power

C. It’s cheaper than most development platforms
D. It doesn’t need software

Ans: 10C. Arduino boards are cost-effective
compared to other development platforms, making
them accessible to learners.

Arduino STSH 37 TaehTE CAICHIAT HT Jolell &
wea ¥ 5 5% ot 3R AR ¥ o e
1§l

11. How does community support benefit Arduino
users?

Eﬂaﬁﬁ? AT Arduino 3TN & fow
Y ATHSIH BT g7

A. It provides financial aid

B. It helps in creating websites

C. It offers tutorials, forums, and libraries
D. It provides free sensors

Ans: 11C. Arduino has a vast global community
offering tutorials, forums, and libraries that
simplify development.

Arduino #7 Ts faerer dfRgsh weg=Adr 8, S
S a9 Qg I3 8 S gl

12. Why is Arduino suitable for beginners?
Arduino &3 91T & AT 3ugerd T &2
A. It requires no electricity

B. It has limited functionality

C. It is simple to use and well-documented
D. It only supports one sensor

Ans: 12C. Arduino is simple to use and comes with
plenty of documentation, tutorials, and community
support—ideal for beginners.

Arduino &I 3YIIT HTT A ¢ 3R T8 T/
HAET H qFARS, TYEINTeH 3R AHerds

TAYST & WY AT § — ST 3@ YB3 el
& T 3eeT Sarar g

13. What role does the open-source nature of
Arduino play in its popularity?

Arduino & 3NYT-HIE FIHTT I ellehioadr 7
T AR B2

A. It reduces its performance

B. It limits the users

C. It allows users to freely modify and share designs
D. It hides technical details

Ans: 13C. The open-source nature of Arduino allows
users to freely modify, improve, and share
hardware and software designs.

Arduino FT 3NIA-BIF BT 3UANITHATIT Hl
AR 3R FFedR BoET F F@aT T F
"t gur iR wren A A AT SaT
gl

14. Which feature makes Arduino useful for
developing real-world electronic applications?

Arduino &I gFdds E;ﬁ'QT % Solaciiclh
3R & fas & foT 39l S arelr

TR ar Far g7

A. Built-in games

B. Multiple analog and digital I/O pins
C. Pre-installed code

D. Only works on Linux

Ans: 14B. Arduino includes multiple analog and
digital I/0O pins that allow it to connect to a variety
of external components.

Arduino Eh_é' waTanr 3 Bfeed
gIqe/mseYe e g € 5 s Rt
e TCH H Folac A I ghawr &d gl

15. Which of the following best explains why
Arduino is a preferred choice in education?

AT @ & & i AT Arduino T 8T &
ggerer fAeeq SeTaT 87

A. Expensive equipment

B. Complex programming

C. Simple hardware and active support community
D. Lack of tutorials




Ans: 15C. Arduino’s simple hardware and strong
community support make it ideal for teaching
electronics and programming.

Arduino T 3THT gTEAAT 3R AT FHERAF

ST 38 Solgci=ayg 3R WafaHT [ue &
T 3 a1 g

16. What is a major drawback of Arduino’s
processing power?

Arduino &7 FATHT &7Far $ir Teh TG ST

T 8°
A. It supports multitasking
B. It is suitable for Al applications

C. It has limited processing power
D. It has high-speed GPUs

Ans: 16C. Arduino’s microcontrollers have limited
processing power, making them unsuitable for
complex tasks or heavy computations. Arduino's
processing power ranges from 16 MHz (Arduino
Uno) to 480 MHz (Arduino Portenta H7).

Arduino & HISshIheleR s NATAT &7
HfAa gidr &, Twa T Jfea Faf ar sy
IOTAT3 & foIw S'Q'{IDEIFH o_-lﬁ EﬁFTI Arduino T
JEETHIOT QATFd 16 MHz (Arduino Uno) & oY
480 MHz (Arduino Portenta H7) d% &Il gl

17. Why can’t Arduino perform multitasking?
Arduino HeCICTEHIT FAT T8I T Hehcll?

A. It has a small screen

B. It runs on batteries

C. It lacks multithreading capability
D. It supports only C language

Ans: 17C. Arduino cannot perform multiple tasks
simultaneously because it lacks multithreading
support. Multithreading enables simultaneous
execution of threads, enhancing efficiency and
performance.

Arduino Teh ITT &5 A el HY bl FAiTh
Tg He AR o1 gAST A& Far B

AT Y@ & Tk ATY Tl H AT
ar &, TS s gt 3R veds # gur giar g

18. How does limited memory affect Arduino?

AT AR Arduino  FH gTiaT FAT %\’7’

A. It overheats

B. It disconnects from devices

C. It restricts the complexity of programs
D. It makes it faster

Ans: 18C. Due to limited memory, Arduino cannot
handle highly complex programs or large
amounts of data.

AT FART & HROT Arduino HcAT®F STed
YRITH 9T 93 3T H GHTA Tgl ThdT|

19. What makes debugging difficult in Arduino?
Arduino # f2afer e st glt—il %‘?

A. Lack of internet

B. Limited user manuals

C. No built-in debugging tools
D. Use of multiple sensors

Ans: 19C. Arduino does not have built-in
debugging tools, making error detection and
resolution more difficult.

Arduino # ga1-fawe RBafiier cew adt a9,
fSa@ Ffeat &1 gar Femer 3R 3¢ S e
el & AT &

20. Why is Arduino not suitable for time-critical
applications?

Arduino §HY-FaeeTefler Iy & fow
3G FIAT AL &2

A. It has a large display

B. It has slow processing speed

C. It supports multitasking
D. It uses Bluetooth

Ans: 20B. Arduino’s relatively slow processing
speed makes it unsuitable for applications that
require real-time performance.

Arduino T ¢fify MR Tz 39 39
YA & AT IUGFT T § oA
arEdfdes THT &7 AT I IS 8T gl

21. Which limitation of Arduino affects its ability to
handle complex software logic?




Arduino &7 i A AAT FfedT TFeaR
difoleh ! THTelel T &THAT I THTfAT Xl
g?

A. Large screen

B. Limited memory
C. Built-in Wi-Fi
D. Powerful CPU

Ans: 21B. Arduino boards have limited minimum
memory like 2 KB SRAM, 32 KB Flash (Arduino
Uno), and maximum memory such as 8 KB SRAM,
256 KB Flash (Arduino Mega 2560).

Arduino 1$H # gsIaH HAANY, S 2 KB
SRAM, 32 KB Flash (Arduino Uno), 3iR 31f&ed#d
HART, S 8 KB SRAM, 256 KB Flash (Arduino

Mega 2560) 8T &1

22, Which of the following is NOT a disadvantage of
Arduino?

fAefaf@d & & e Arduino T AT et
g7

A. Open-source nature

B. Limited memory

C. No multithreading

D. Limited processing power

Ans: 22A. Being open-source is actually an
advantage of Arduino, not a disadvantage.

IYT-HR BT Arduino &I ST g, THATT 181 |

23. What happens due to Arduino’s lack of
multithreading?

Arduino § HAEYEIT &Y FHAT & HROT FAT
g &2

A. It can run many tasks at once

B. It becomes faster with more programs
C. It can only execute one task at a time
D. It stores more data

Ans: 23C. Without multithreading, Arduino can only
execute one task at a time, limiting complex
operations.

AR & 3199 A, Arduino T aR # Fdel

TH FF T G&hdT g, Sad Jfed el
ofaa & a9 g1

24. In which field is Arduino commonly used to
build line-following robots?

Arduino T 39AET FFER fha a3 H oS-

BT YdICH Tl o foIw fhaT STar 87
A. Medical

B. Robotics

C. Agriculture

D. Cooking

Ans: 24B. Arduino is widely used in robotics for
building line-following and obstacle-avoiding
robots.

Arduino T 39T YafedFd A AST-BrallsT
3T sren-afeR® Jdiew 5@ & fow a3
YA W fHAr ST gl

25. How is Arduino applied in home automation
systems?

B TR RATeHA # Arduino T 3UANET HY
forar rar &2

A. Controlling kitchen recipes

B. Automating lighting and appliances
C. Washing clothes

D. Browsing websites

Ans: 25B. Arduino can be used to automate lights,
fans, and curtains in smart home systems.

Arduino ST 39I1T TAC g1 &G¥cH # aEeq,
9@ 3 e ) Tgufed Fa F @ Far o
Thl g

26. Which of the following best describes an [oT
application using Arduino?

fArafaf@a & ¥ s Arduino & 3T & §o4

ToT TN T HH ST 3eTeR0T g2

A. Building a toy car

B. Making offline alarm clocks

C. Creating internet-connected weather monitoring
systems

D. Designing wallpapers

Ans: 26C. Arduino is commonly used in IoT projects



like weather monitoring, smart irrigation, and data
logging connected to the internet.

Arduino ST 39IRT JFER [oT Yatered H fhar
ST § S ®gH Y R, Tae faE 3R
gelelc § Sfg seT il faees|

27. What does Arduino help achieve in prototyping?
WIS # Arduino fhd AT &1 gl et

H HAce T g7

A. Making permanent products

B. Slowing down development

C. Quickly testing and developing hardware ideas
D. Drawing circuit diagrams

Ans: 27C. Arduino helps in rapidly testing and
building functional prototypes for electronic
projects.

Arduino SelaciTeieh Yoided o forw HrRvRfter
WY FI Fedl qdaTor A FERT = &
e T ¢

28. Which of these is NOT a common application of
Arduino?

=T & & A Arduino FT FHT ITIATT
el g2

A. Weather monitoring

B. Home automation

C. Cooking food
D. Robotics

Ans: 28C. Cooking food is not a direct application
of Arduino, unlike robotics, home automation, or
monitoring systems.

Arduino T @ET Yt # WY X 9T 39T
T8l 8T, Siafe Aaifead, giF AL 3k
HAlfeleRaT {TcH 5T AT 39T &

29. A student made a weather station using Arduino.
Which category does this fall into?

Tsh BT o7 Arduino T 39AIT H{ch Teh Il

A FIraT| g foha Aol & 3mar g2
A. Education and IoT

B. Fashion

C. Agriculture

D. Game development

Ans: 29A. A weather station made using Arduino is
both an educational and an IoT application.

Arduino ¥ §ATIT AT deT T2 T AfdF
3R ToT Irq9ANT AT B

30. Why is Arduino preferred for school-level STEM
(Science, Technology, Engineering, and
Mathematics) projects?

Thel TR & STEM Wioided & falv Arduino T
T srafAedr & ST &2

A. It is expensive and complex

B. It requires expert engineers

C. It is simple, affordable, and promotes hands-on
learning

D. It is only used in industries

Ans: 30C. Arduino is easy to use, affordable, and
perfect for hands-on science, technology,
engineering, and math (STEM) education.

Arduino 39T F 3741, I 31k STEM
Rrer o forw caragRe @ FT 3967 ATETH

gl

31. When was the first Arduino board, Arduino
Serial, launched?
Arduino Serial 1§ &d ol fhdT I=AT AT?

A. 2007
B. 2008
C. 2005
D. 2010

Ans: 31C. Arduino Serial was the first Arduino
board, launched in 2005.

Arduino Serial 9gelT Arduino sis 2, f5& 2005 &
CIGERE R IRIE

32. Which microcontroller is used in Arduino
Diecimila?

Arduino Diecimila # @leT &T HTSshichclok
39teT fohar Imam g2

A. ATmega8

B. ATmega328P

C. ATmegal68
D. ATmega2560



Ans: 32C. The ATmegal68 is a model identifier for
the microcontroller used in Arduino Diecimila.
ATmega: Refers to the series of microcontrollers
made by Microchip Technology.

168: Specifies the specific variant, indicating
features like memory size and processing
capabilities.

ATmega168 Arduino Diecimila # 393197 fhw
STel aTel HATSHhIheIoR I AlSe Ygdiedehdrl gl
ATmega: Microchip Technology ¢aRT IGIEG]
HISShIsheloR Aol & geAfeT &

168: faflrse gEaor @l WAfése @ear &, o
AART 3THR 3 THEFIUT §TAT Sy
graensit  a=idr gl

33. What is the operating voltage of Arduino Nano?

Arduino Nano ST TREIT dicesT AT %?

A. 3.3V
B.7-12V
C.5V

D. 9V

Ans: 33C. The Arduino Nano operates at 5V and
uses GPIO (General-Purpose Input/Output) pins for
input and output functionalities.

Arduino Nano 5V W &H &Idl & IR GPIO
(General-Purpose Input/Output) =g &1 31T
geqe 3R 3m3eqe HRf & fav X Bl

34. Which Arduino board is ideal for complex
projects with many input/output requirements?

$ieT T Arduino iz JAfeer aRASTARNT & T
39 ¢ TEH &g SoAYe/3M3eYe H

3TaISAT BT g7

A. Arduino Uno

B. Arduino Leonardo
C. Arduino Mega

D. Arduino Zero

Ans: 34C. The Arduino Mega features a total of 54
digital I/0O pins, of which 15 can be used for
PWM output, along with 16 analog input pins. Its
extensive pin count makes it ideal for complex
projects requiring multiple connections.

Arduino Mega & el 54 Bfdea Vo R=w ga
g, et @ 15% PWM 3M3eqe & faw syl
e ST @ar &, 3R T & @A 16 vaATanr
g9e Rew g1 ¥ suh 31w e dear @
H5 PoIaRSAT dTell STeedl IRATSTATAT & forw
e ATl gl

35. Which microcontroller does the Arduino Zero
board use?

Arduino Zero 18 H i T HShIcheloR 3TN
g &

A. ATmega328P
B. ATmega2560

C. SAMD21G18
D. STM32H7

Ans: 35C. The SAMD21G18 is the model identifier
for a microcontroller from Microchip's SAMD21
family.

SAM: Refers to Smart ARM Microcontroller.

D21: Indicates the series of the device.

G18: Specifies the particular variant, detailing
features like memory size, pin count, and
functionality.

SAMD21G18 Microchip % SAMD21 9RAR T
HIShIheIoR HAISel Jgdletehdl gl

SAM: Smart ARM Microcontroller T giTdT %‘I
D21: f3arsq &1 @er & ST T Bl
G18: [y FEuT & [Afese e &, S
AANY O, O @, 3R SyeHEar S
graemsit & g ¢

36. Arduino MKR Vidor 4000 features which
advanced hardware for multimedia tasks?

Arduino MKR Vidor 4000 # HAealHI2aT sraf &
foIT Sl T 3770 §TSAW BT &7

A. GPS
B. FPGA
C.LCD
D. IMU

Ans: 36B. The Arduino MKR Vidor 4000 features
FPGA (Field Programmable Gate Array) for high-
speed multimedia tasks like video and audio



processing

Arduino MKR Vidor 4000 § FPGA (fres
WATd AT W) §iar g, S dirsar 3R fEEr
ST ASCIAITSAT St & forw der wrafder
YeTeT Tl g

37. Which microcontroller is found in Arduino MKR
Vidor 40007?

Arduino MKR Vidor 4000 H i &T ATShIhelol]
gidr &7

A. SAMD21

B. ATmega328P

C. RP2040
D. RA4AM1

Ans: 37A. The Arduino MKR Vidor 4000 features
the SAMD?21 microcontroller with an ARM Cortex-
MO+ core, running at 48 MHz, and includes 256 KB
flash memory and 32 KB SRAM, ideal for versatile
applications.

Arduino MKR Vidor 4000 # SAMD21

FIE?I'?I?TQW giar %’, ST ARM Cortex-MO0+ ahIT
g 3R &, 48 MHz R TeldT g, 3R s@e
256 KB Fel?l HART 3R 32 KB SRAM fA g,
S sg agig'@ﬁ AN & fAT 3UYFA FATcl
gl

38. What type of battery does the Arduino MKR
Vidor 4000 support?

Arduino MKR Vidor 4000 frg YR &I e &Y
TAIE FHAT &2

A.AA
B. Li-ion
C. Li-Po
D. 9V

Ans: 38C. The Arduino MKR Vidor 4000 supports a
Li-Po (Lithium Polymer) battery with a nominal
voltage of 3.7V, making it suitable for portable and
low-power applications.

Arduino MKR Vidor 4000 T& Li-Po (ferfazret
qifad ) deft S qUIE Far g, FaHT AT

diecst 3.7V EIdr &, 9l 38 uidaa 3R &7 graw
arel v & fIT 3ugerd Sl g

39. Arduino Nano 33 IoT includes which
communication module?

Arduino Nano 33 [oT & i IT HIR F\fg\"’{l'\a
QMfHer 82

A. ESP8266

B. u-blox NINA-W102

C. LoRa
D. ZigBee

Ans: 39B. u-blox NINA-W102 is a communication
module:

NINA: Series for wireless connectivity.

W102: Variant supporting Wi-Fi and Bluetooth Low
Energy (BLE), ideal for IoT with Arduino Nano 33
IoT.

u-blox NINA-W102 Ush HIR HISTH &:

NINA: aRRH FaAfFeiadl & foav s
W102: Wi-Fi 3R Bluetooth Low Energy (BLE) &T
TANT Lo arell {-N-ch{UI,Eﬁ Arduino Nano 33
IoT & &Y [oT & AT 3ugerd B

40. What built-in security feature is available in
Arduino Nano 33 IoT?

Arduino Nano 33 IoT H ahieT &Y QleT&:iT Hoia?-ll
dfafed g2

A. Firewall

B. OTP Lock

C. ECC608A Crypto Chip
D. BIOS Password

Ans: 40C. ECC608A is a cryptographic chip by
Microchip Technology, designed for hardware-level
security.

ECC: Elliptic Curve Cryptography.

608A: Specific variant supporting secure key
storage, SHA-256 hashing, and AES encryption,
ideal for IoT security.

ECCG608A Microchip Technology I Teh
fspectantther fIT &, S gTSAeR TX 1 et &

forT fearsa fhar ar=m &
ECC: Elliptic Curve Cryptography |



608A: GITET Fhofl $SNOT, SHA-256 STRIeT, 3iR
AES Tfesheerel T FHYS Xl 8, ST ToT L&t
& foT 39ged &

41. What is the clock speed of the Arduino Nano
RP2040?
Arduino Nano RP2040 &7 Fcileh TS FAT g7

A.16 MHz
B. 20 MHz
C. 133 MHz
D. 48 MHz

Ans: 41C. The Arduino Nano RP2040 runs at 133
MHz and features the RP2040 microcontroller with
a dual-core ARM Cortex-MO+ processor.

Arduino Nano RP2040 T Felieh TNE 133 MHz §
3R Y& RP2040 ATShIheloR & AT Teh Z37el-
$I ARM Cortex-M0+ NATT 9T IR &

42. Arduino Nano RP2040 includes which advanced
sensor component?

Arduino Nano RP2040 H &hleT @T Iodd TEX
geeh gidm &?

A. Altimeter

B. Compass

C. 6-axis IMU

D. Temperature Probe

Ans: 42C. A 6-axis IMU combines a 3-axis
accelerometer and a 3-axis gyroscope to measure
linear acceleration and angular velocity, enabling
motion detection and orientation tracking in devices
like drones and wearables.

6-axis IMU & 3-axis TeFdeRIACY 3R 3-axis
STSUERIT QMAST g &, ST [T caor 3R
AT JI7 &l AT g, @ afd &1 gdr
e 3R aifdAfaeara fher d@oa g &
43. Which microcontroller powers the Nicla Vision
board?

Nicla Vision S8 forq HISshichcloR & Tdlfeld
g &2

A. SAMD21

B. RP2040
C. STM32H747Al16

D. ATmega2560

Ans: 43C. STM32H747Al16 is a detailed model
identifier from STMicroelectronics:

STM32: Microcontroller series.

H747: Family or variant within the STM32 series.
AII6: Provides package type, memory size, and
performance details.

STM32H747AI116 STMicroelectronics GaiRT fear
AT T A& AlSST qgdletehal o

STM32: HISshiehelok el |

H747: STM32 H@ell & IRAN IT HERLOT|
All6: SohaT UK, HART AB, 3R g
fqavor gereT e g

44. Arduino Uno R4 WiFi uses which
microcontroller?

Arduino Uno R4 WiFi ff® #SshIsheler &l

3T HIAT &7
A. ATmega328P
B. RA4M1

C. RP2040

D. SAMD21

Ans: 44B. The number RA4M1 is part of Renesas's
naming system for microcontrollers:

RA: Renesas Advanced 32-bit family.

4: Series for performance level and features.

M1: Variant details like memory and power
efficiency.

H&AT RA4M1 Renesas & HSshichelell ATHSI]
JuTTell &l fo&dr §:

RA: Renesas Advanced 32-f9¢ gRar|

4: Yedel TR 3N TARAVATIT arell el

M1: GEHOT I fIa0T, A AANT 3R 91w
C&Tdr|

45. Which wireless module is used in Arduino Uno
R4 WiFi?

Arduino Uno R4 WiFi 7 &hleT €T aR—Red HigTd

39TeT fhar I g2
A. nRF52

B. ZigBee

C. ESP32-S3



D. u-blox

Ans: 45C. The ESP32-S3 Module is model name.
ESP32 indicates the series.

S3 refers to a variant with enhanced features for IoT
and Al applications.

ESP32-S3 AISYA Teh HASel oA1H gl

ESP32 HIRIST &1 gRITeT &l

S3 fANY HETHIUT F AT T & ST IoT
3R ALIEHEET & fU 3ead faQward &

46. What unique display does Arduino Uno R4 WiFi
include?

Arduino Uno R4 WiFi & @il &1 feieh fSEcet

QfFer 87

A. OLED

B. 7-segment

C. 12x8 LED Matrix
D. Touchscreen

Ans: 46C. A 12x8 LED Matrix has 96 LEDs,
arranged in 12 columns and 8 rows, allowing control
of each LED for dynamic displays like patterns,
animations, or text, often used in embedded systems.

12x8 LED Matrix § 96 LEDs &l &, Sif 12 Shlelel
3R 8 #H cgafkyd gid &1 Jcde LED &l
aifaele yeets, S Yoo, Ui, a1 daee &
forr fafa far o @& g, 3R 39 tFIss
RAeq & 3y fFar Srar g1

47. What feature enables Arduino Nano ESP32 to
handle large data efficiently?

Arduino Nano ESP32 T &3 S€T &I HRAediqdsh
HHTell H @l A1 Fiawm FAee Hidr g2

A. Built-in camera

B. 8MB PSRAM

C. LoRa Module
D. Dual USB Ports

Ans: 47B. 8 MB PSRAM (Pseudo Static RAM)
combines SRAM speed with DRAM affordability,
operates at 133 MHz, and is widely used for
buffering large data in multimedia and IoT systems.

8 MB PSRAM (Pseudo Static RAM) SRAM &t

aifa 31k DRAM & ameTd weaierdr i shsdr
g, 133 MHz WX &1 T g, IR FHecAsar
3R 10T RATeH & 2 3T F ITHT A & v
39gter fRar ST gl

48. What type of processor does the Nicla Vision
have?

Nicla Vision & fhg 9T T NATT BT &2

A. Single-core ARM

B. Dual-core ARM Cortex-M7 and Cortex-M4
C. RISC-V

D. Xtensa LX7

Ans: 48B. The dual-core ARM Cortex-M7 and
Cortex-M4 combine high performance and
efficiency. Cortex-M7 handles intensive tasks (480
MHz), while Cortex-M4 focuses on real-time control
(240 MHz). This supports parallel processing and
improved multitasking.

§3—W~T—<’ﬁ? ARM Cortex-M7 3R Cortex-M4 3=
e 3R geTar & Sisd &1 Cortex-M7 gl
FRIT (480 MHz) ST 3Tl &, STfeh Cortex-M4
arEdfde AT [AIF0T (240 MHz) R shigd giar
gl I8 AR AT 3R Aclereahd &
FUR HT g

49. Which board is known for its HID (Human
Interface Device) support?

HID (Human Interface Device) T4 & T &ie

g1 S5 ST ST 22
A. Arduino Uno
B. Arduino Mega

C. Arduino Leonardo
D. Arduino Zero

Ans: 49C. Arduino Leonardo

50. Which Arduino board includes a built-in
microphone and RGB LED?

Pl & Arduino 915 H SATdee ASHIBT 3K

RGB LED gIdr &?

A. Arduino Uno

B. Arduino Nano RP2040
C. Arduino Nano 33 IoT
D. Arduino Mega




Ans; 50B. Arduino Nano RP2040

4.1 Introduction to Arduino
IDE

Arduino Integrated Development Environment
(IDE) is an open source software that is mainly
used for writing and compiling the code into the
Arduino Module (Board). The program code
written for Arduino is known as Sketch. The
software used for developing such sketches for an
Arduino is commonly known as the Arduino IDE. It
is easily available for operating system like macOS,
Windows, Linux and runs on the Java Platform that
comes with inbuilt functions and commands that
play a vital code in the environment.

A range of Arduino Modules (Boards) contain a
microcontroller on the board that is actually
programmed and accepts the information in the form
of code. This environment supports both C and C++
languages. The most common programming
approach is to use the Arduino IDE, which
utilizes the C Programming language.

Arduino Integrated Development Environment (IDE)
Arduino’ﬁgﬂ? @%) F Fis #r for@er 3R
HUSAT I o foIT hAT SATAT §1 Arduino &
forw for@r /9 9 #IS "Sketch” FHEAT ©l
Arduino & T T8 Tha [aefAd s & fov
393197 fRaT STe aTell AFedIR TH d |
Arduino IDE & #ATH & ST ST &

Arduino IDE &I macOS, Windows 3R Linux Si&
TR BEed & AT 3AET T 390y
fpar ST &1 IE Java Platform WX Il &
3R =9 5A-Wec hFeed 3R FATSH g9 ¢
ST ShIfSeT ardrea]or # AgeaquT HfAST A
gl

Arduino @E (Eﬁém $r Th 81(:@T~IT A
HATSshiehclon Hlolg 8Id § i aredd H e
frr S £ 3R 18 F T F AR TR

A &1 Ig arara’oT C 3R C++ it smwait
#I AT FIAT g1 Arduino IDE H Framf&HaT &r
Y AT dIAT C NIRRT HINT &7 39T
e gl

4.3.1 Features of Arduino IDE

* Cross-Platform Support: Arduino IDE
works across Windows, macOS, and Linux.
This flexibility allows users to work on
different operating systems without
compatibility issues, making it a highly
versatile tool. HIH-CATHIA FHALT:
Arduino IDE Windows, macOS, 31X Linux
W FHIH AT gl Ig AAeded
3UARTRAINT &l Affe R
fOFeA W #H Fe #iT IRFAT & g,
forad 78 ve 3rcafs Sgaer oo

AT g

* Open-Source Software: Since it is open-
source, the community of developers can
contribute to its development. They can
customize its code to suit specific needs,
innovate new features, and share them with
others, creating a collaborative programming

ecosystem. 3TqeT-HIT ATFeAIT: 39-
T Bl o HRUT, STAIE I ey
SHH INTETT ¢ Fhcll &l I 8P DI
I fARIST IMaRITHATIN & HFTAR
HECHTSS! Y Hohdl §, 515 GIAEMIT
JA™R X ohd g, 3R 3¢ 3T
YRR & T TTHT F Fhd &l
g AT & ToIT Ueh gl

JIATaROT FelTaT g

* Pre-Installed Libraries: Libraries in
Arduino IDE save time and effort. For
example, to control a sensor or display, you
don’t have to write lengthy codes from
scratch. Instead, you can use predefined
libraries that include ready-made functions.

W-g¥eies aEadIeT: Arduino IDE T
eSsIoT THT 3R AgAd Tl &l




3&T8Y0T & T, fhdT daX a1 fBTcer &1
Held I & [T I el HIS

forEgsr T SRR 8T g1 9% qold, 39

MN-FBss amgsier FT 39T FT ohd
& O A BT 8 &

* Serial Monitor: This is a debugging tool in

Arduino IDE. If your project isn’t working as

expected, the Serial Monitor helps you see

what’s happening in real-time. It allows you
to send commands to the Arduino board and
view outputs, which makes troubleshooting

much easier. @RI ATfA: g Arduino
IDE &7 f3afdier g &1 afe 3maenr
Hioide 3FHIE & AR HIH gl FT
T &, ARTe Affdel 3mae daa-
cIsH H Jg ST H Feg Pl & &
T 81 T@T g1 Ig 3T9hl Arduino SIS T

TS S AN HICGT 4T H GRET
&ar ¥, TE GHEIT ST GHTYTT I &l

ST gl

4.3.2 How to download and
Install Arduino IDE

Step 1: Go to the Arduino Website

Website: https://www.arduino.cc

OnWeb Sharma G

Click on “Product Menu” and then go to "Arduino

IDE". "Product Menu" WX Feler Y 3R T

"Arduino IDE" fd%eq X 1T

Step 2: Download the IDE

Select your operating system (Windows, Mac,
Linux) and click to download.

For Windows, choose “Windows Installer” or
“Windows ZIP file”.

39T RS e EIQ?I' (Windows, Mac,

OnWeb Sharma G

[T re—
o E ded

Linux) 3R S3«7clls W TFelsh |
Windows & foIT "Windows Installer" JT
"Windows ZIP file" ﬂﬁl

Step 3: Contribution Screen (Optional
Donation)

You can donate or click "Just Download" to

continue. EI'I%’ ar g #Y "hd %‘ Ir Y "Just
Download” TX fFeeh ¥k 39T 9¢ Joha %“I

@i Image:

Step 4: Install the Arduino IDE
(Windows)

1. Double-click the downloaded . exe file.

2. Click “I Agree”.

3. Choose components and click “Next”.

4. Choose installation folder and click “Install”.
5

. Installation will start.

1. I3 FTI IS . exe BB G Sdcl-
fFere &<
2. “I Agree” IX fFeoer HY|
3. HFEAlACH ol IR “Next” R Foleh H|
4. TR Blost Yol AR “Install” T
et Y|
. ST ® B ST |

5

DOWNLOAD OFTIONS

‘Windows Win 10 and newer, 64 bits
Windows msi instalier

Linux Appimage &4 hirs (XB6-54)

the section below.



https://www.arduino.cc/

wa Image:

Step 5: Open the Arduino IDE

Once installed, open Arduino from the Start Menu or
Desktop icon. $¥clel & STel & 916, FIE AY

T STHET 3Sdhad & Arduino IDE @l |

4.4 Parts of Arduino IDE

It provides essential tools for writing, compiling, and
debugging code. Below is a detailed explanation of
its key components.

1. Menu Bar

The menu bar is located at the top and includes
several menus:

* File — Manages sketches (new, open, save,
print).

* Edit — Helps modify code (cut, copy, paste,
undo, redo).

* Sketch — Used for compiling and uploading
code.

* Tools — Provides debugging options (serial
monitor, board selection).

* Help — Accesses documentation and
references.
2. Toolbar

The toolbar provides quick-access buttons for
common actions:

* Verify (v') — Checks code for errors.

* Upload (- ) — Sends code to the Arduino
board.

* New, Open, Save — Manages sketches.
* Serial Monitor ( ®, ) — Displays data from
the Arduino board.
3. Code Editor

The code editor is the main area where users write
and modify code. It supports:

* Syntax highlighting — Colors for different
code elements.

* Auto-formatting — Helps keep the code neat.

* Error detection — Displays coding mistakes
while compiling.
4. Message Area

Displays warnings, errors, and success messages
after compiling or uploading the code. It helps in
debugging programs.

5. Console Window

The console window shows detailed output of the
compilation process, including:

» Errors and suggestions for correction.
* Successful uploads and memory usage
details.
6. Board & Port Selection

e Board Selection — Allows users to choose
the correct Arduino model.

e Port Selection — Selects the communication
port to ensure successful code upload.
7. Serial Monitor & Serial Plotter

* Serial Monitor — Displays real-time sensor
data from the Arduino board.

 Serial Plotter — Provides graphical
visualization of sensor values.

IJg #Is fowd, defad & 3R Bar F=a &
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4.11 Basic Knowledge of
Arduino Programming

Detailed Explanation of LED Blinking
Components in Arduino

To create an LED blinking circuit using Arduino,
here’s a deeper look into the essential components:

1. LED (Light Emitting Diode) — Tel$3!

* Function: Emits light when electricity passes
through it.

* Types:

+ Standard LED (ST{RUT Tas3l)

Simple single-color LED (Red,
Green, Blue).



RGB LED - Produces multiple
colors by adjusting Red, Green, and
Blue light intensities.

High-Power LED (§T$-9TdX Tel$al)
— Brighter LEDs used in advanced
circuits.

* Working:

The long leg (Anode +) connects to
the positive voltage.

The short leg (Cathode -) connects to
ground (GND).

2. Resistor (FfaRIer)

¢ Function: Limits the flow of electrical
current to prevent LED damage.

¢ Common Values:

2202 (For normal brightness).

330€2 (For slightly dimmer light, safer
for circuits).

10k<2 (Used for pull-up or pull-down
configurations).

3. Arduino Board (Arduino E’I'.éi)

* Example Boards:

Arduino Uno - Most commonly
used for LED blinking projects.

Arduino Nano — Compact size, used
for small circuits.

Arduino Mega — Used when
multiple LEDs and components are
required.

* Function: Sends signals to turn the LED ON
and OFF through a digital output pin.

4. Jumper Wires (STF4¥ dR)

* Function: Used to connect components on
the breadboard to the Arduino.

* Types:

¢ Male-to-Male — For standard
connections.

¢ Female-to-Male — To connect
modules with pins.

5. Breadboard (3¥5913)

e  Function:

* Helps in assembling circuits without
soldering.

* Provides multiple connection points
for easier wiring.

6. Power Source (91aX #Yd)

* Ways to Power Arduino:

* USB Cable (&l Fae) - Direct

connection to a computer or adapter.

« Battery (€Y - 9V, Li-ion) —

Portable power for outdoor projects.

+ DC Adapter (314 TsIeeY - 12V)
— Provides stable voltage supply.

How to Attach Components for LED
Blinking in Arduino?

To create an LED blinking circuit using Arduino,
follow these steps:

Required Components:

v Arduino Board (Uno, Nano, Mega) v LED
(Light Emitting Diode) v Resistor (22022 or 330Q)
v Jumper Wires v Breadboard (Optional)

Step-by-Step Connection:

1. Identify LED Pins:
* Longleg (+) - Anode — Connects to the
Arduino digital pin.

* Shortleg (-) - Cathode - Connects to
Ground (GND).



2. Attach Resistor to LED:

* Resistor (220€2 or 330€2) should be
connected in series with the LED's positive
leg to prevent damage.

3. Connect LED to Arduino:
* Anode (Long Leg) — Connect to Digital
Pin 13 (or any other digital pin).

* Cathode (Short Leg) — Connect to GND
(Ground) of Arduino.

* Resistor should be placed between Anode
(+) and Arduino Digital Pin.

4. Power the Arduino:

* Use a USB cable or an external 9V battery
to power the board.

Circuit Diagram (Simple

Representation):

Arduino

+--- - - +

|

Pin 13 ----[Resistor]---->(+) LED (-) ----
GND

| |

foococooo +

Now, upload the blinking Arduino code, and the
LED will blink at set intervals.

4.20 Operators in Arduino/C

Operators in Arduino programming are used to
perform calculations, comparisons, logical
decisions, memory management, and hardware
control. They help process sensor data, control
actuators, and make logical computations in
embedded systems.

You will see how to use these operations to form
expressions and how to use them in various
statements. Operators in C language may be
classified as:

1. Arithmetic Operators
2. Relational/Comparison Operators

3. Logical/Boolean Operators

4. Assignment Operators
5. Bitwise Operators

6. Pointer Operators

1. Arithmetic Operators (Perform
mathematical operations)

These operators perform basic calculations such as
addition, subtraction, multiplication, and division.
Example: Using Arithmetic Operators in Arduino

cpp

void setup() {
Serial.begin(9600);

int a = 10, b = 3;

Serial.println(a + b); // Prints 13

(Addition)

Serial.println(a - b); // Prints 7
(Subtraction)

Serial.println(a * b); // Prints 30
(Multiplication)

Serial.println(a / b); // Prints 3
(Integer Division)

Serial.println(a % b); // Prints 1
(Remainder)

}

void loop() {
// Nothing here
}

Use cases: Sensor readings, calculations for
speed, distance, weight, etc.

2. Relational Operators (Compare
values)

These operators compare two variables and return
true (1) or false (0).

Example: Using Relational Operators in Arduino

Cpp

void setup() {
Serial.begin(9600);
int sensorValue = analogRead(AOQ);

Serial.print("Is sensor value greater
than 500? ");

Serial.println(sensorValue > 500); //
Returns 1 if true, else 0



Serial.print("Is sensor value less
than 5007 ");

Serial.println(sensorValue < 500); //
Returns 1 if true, else 0

}

void loop() {
// Nothing here
}

Use cases: Threshold checking, automation,
decision-making in Arduino projects.

3. Logical Operators (Work with
multiple conditions)

These operators combine multiple conditions to
make decisions in Arduino.

Example: Using Logical Operators for LED
Control

cpp

void setup() {

pinMode(7, INPUT);

pinMode(8, INPUT);

pinMode (LED_BUILTIN, OUTPUT);
}

void loop() {
if (digitalRead(7) == HIGH &&
digitalRead(8) == LOW) {
digitalWrite(LED_BUILTIN,
HIGH); // Turn LED ON if both conditions
are met
} else {
digitalWrite(LED_BUILTIN,
Otherwise, turn LED OFF

b
¥

Low); //

Use cases: Multi-condition logic, automation,
security systems.

4. Assignment Operators (Modify
values of variables)

These operators store and update values of
variables.

Example: Using Assignment Operators in
Arduino

cpp

void setup() {
Serial.begin(960600);
int count = 0;

count += 5;
count -= 2;

// count = count + 5;
// count = count - 2;

Serial.print("Final count value: ");
Serial.println(count); // Prints 3

3

void loop() {
// Nothing here
}

Use cases: Counters, timers, calculations in
Arduino loops.

5. Pointer Operators (Access memory
locations)

Pointers store memory addresses instead of actual
values.

Example: Using Pointers in Arduino

Ccpp
void setup() {
Serial.begin(9600);

int num = 100;
int *ptr = &num;

Serial.print("value using pointer: ");
Serial.println(*ptr); // Prints 100

}

void loop() {
// Nothing here
}

Use cases: Efficient memory handling, passing
variables by reference.

6. Special Operators (Extra useful
operators)

Operator Description Example

Returns
memory size Sizeof (int)
of a variable

sizeof

Structure
member
access

structVar.memberName

4

Pointer
-> member
access

ptr->memberName;

?: Ternary max = (a > b) ? a



Operator Description Example

operator
(Shortcut  b;
if-else)

7. Bitwise Operators (Work on binary
values)

These operators perform low-level operations on
individual bits.

Example: Using Bitwise Operators in Arduino

Cpp

void setup() {
Serial.begin(960600);

int val = 5; // Binary: 0101

Serial.print("Left shift (val << 1):
")

Serial.println(val << 1); // 0101 -
1010 (Decimal: 10)

Serial.print("Bitwise AND (val & 3):
")

Serial.println(val & 3);
0011 - 0001 - Decimal 1

}

void loop() {
// Nothing here
}

// 0101 &

Use cases: Hardware control, optimizing
embedded programming.

Exam Tips

Memorize all operator types: Arithmetic,
Relational, Logical, Assignment, Pointer, Special,
Bitwise. Understand their use in Arduino

projects (e.g., LED control using logical operators).

Write clean examples to practice.

HRE g1 INgeAN - FEqor Fogwra
e & /Y (Re) <

HTRET 3geaAr AT 7 Jorar FIA, Jeora
gEAI fAg=or & folv 3u3ter & o g1 3
WY 3T N/H FA, Toregued &1 fadfya

FL, 3R THISs @Eed H T R H
HEIeh 81 &

1. HITOIAT 3HTIRET (Arithmetic

Operators)
T AT AT A & o 3uAhT fhw
S &

3ETEYT: HHITOTNT TIET FT 3TINT
cpp

int a = 10, b = 3;
Serial.println(a
Serial.println(a
Serial.println(a
Serial.println(a
Serial.println(a 9

b); // 13 (JmT)
b); // 7 (@emE)
b); // 30 (3OM)
. // 3 (&)
b); // 1 (Q9ma)

XN * 1+~
(o
~
~

39ANT: WET A0TATE, Y, arfey, o geanfe

2. GEUIIH ATIET (Relational
Operators)

T golell A & e 3uaeT e A g

3ETEI0T: HEHUYIEH ATIET HT ITANT
cpp

int sensorValue = 300;

if (sensorValue > 500) {
Serial.println("#& #Hed &1 §"); // T@

False (0) ¢

IYANET: P2Mes AfFT, Taare, Aot a=r)

3. difher HTIET (Logical Operators)
Y ¥ 3OF Rufaar aEa & v sgaer
gid gl

3ETE0T: difdhe TN Tagst Agaor & v

Cpp

if (digitalRead(7) == HIGH &&
digitalRead(8) == LOW) {



digitalWrite(LED_BUILTIN, HIGH); //
TS T T @l S Al Rufawr @ g
b

3YANT: TaTele, &I JoITell|

4. IATSTAT ATREX (Assignment

Operators)
T AT JABA TG HYST A o [olT 3UINT
e sma €

3ETEI0T: ATSAAC IS ST YA
Cpp

int count = 0;

count += 5; // count = count + 5;
count -= 2; // count = count - 2;

Serial.println(count); // 3
39GIT: EI'TI?’?.T,EIWI
g W
dTfeheh, 3T@TSTHC, Uisey, [, faearss|
o 9T IR IeTAT T
3R s HfaRFd wergar @ifee, @ IS

4.20.4 Pointer Operators

A pointer is a variable that stores the memory
address of another variable. Instead of storing a
direct value, it holds the location of that value in

memory.mﬁwmm%m
Rrelt 3 ARTEE & A TR F @R
FIAT 1 TE AT {eT F TR WA § T9
3EH AU F ANN F T@ar

Pointer Operators (tﬁg'c'.T Bﬁ'q'ld)
1. Reference Operator (&) — Gives the

memory address of a variable. B

ATIEX (&) - Fredlt IRTae w1 AN
TSH &ar Bl

2. Dereference Operator (*) — Accesses the

value stored at a memory address. [EfLae:)
ITET (*) - AARY U39 W TR o
T Aed Y T FT ¢

Code for Pointer:-

int num = 42; // Declare an integer variable

int *ptr;  // Declare a pointer to an integer
void setup() {

Serial.begin(9600);

ptr = &num; // Store the address of 'num' in 'ptr'
Serial.print("Value of num: ");
Serial.println(num); // Prints 42
Serial.print("Address of num: ");
Serial.println((unsigned int)ptr, HEX); // Prints
memory address in HEX

Serial.print("Value at pointer address: ");
Serial.println(*ptr); // Dereferences ptr to get the
value (42)

}
void loop() {

// Nothing here
}

4.20.5 Bitwise Operators

What are Bitwise Operators? (Rearss TS
1 8?)

Bitwise operators perform operations on binary
numbers (bits). These operators manipulate
individual bits of data instead of entire variables.

fease IMed gfasmud seaEt (R w
A FId &1 ¥ TEUHt F gfFaea few #
TNl X &, F Fqot aRvaw A



Types of Bitwise Operators ([Searss
ITRNEH F IHR)

Operator 1(\:':; Description (ﬁﬁTUI')
Sets bit to 1 if both
. Bitwise | corresponding bits are 1. @At
AND |f92d 1@l W 19T T

)

Sets bit to 1 if at least one bit
Bitwise |is 1 (7 @ &H UF 6 1

OR
gl IX 18T HAT )
Sets bit to 1 if bits are
Bitwise | ;. :
A different. foca @
XOR (Iﬁa N %

ar 19¢ aXdl 8)

Bitwise | Inverts all bits (1 - 0,0 -

NOT |1). (Tl focHd &l geledr )
Moves bits left, doubling the
Left number. (ﬁw Ca) a'ré 3R
=< Shift |Rire Far &, frad FEr
2 & S )
Moves bits right, halving the
- Right number. (f9eT i ars AR
Shift |fRIFe X &, e FEar

3MefY g ST §)

Example Code (30T &I3)

This example demonstrates Bitwise AND, OR, and
XOR operations in Arduino. Ig 3Ig{9T Arduino
# fTarssr AND, OR, 31X XOR 3iTqe=d H'
guitaT gl

Code for Bitwise Operator

void setup() {
Serial.begin(9600);

int a
int b

5, // Binary: 0000 0101
3; // Binary: 0000 0011

// Bitwise AND

Serial.print("Bitwise AND (5 & 3): ");
Serial.println(a & b); // Output: 1
(Binary: 0000 0001)

// Bitwise OR

Serial.print("Bitwise OR (5 | 3): ");

Serial.println(a | b); // Output: 7
(Binary: 0000 0111)

// Bitwise XOR

Serial.print("Bitwise XOR (5 A 3): ");

Serial.println(a A b); // Output: 6
(Binary: 0000 0110)

// Bitwise NOT

Serial.print("Bitwise NOT (~5): ");

Serial.println(~a); // Inverts bits -
Output in decimal: -6 (because of 2's
complement)

// Left Shift

Serial.print("Left Shift (5 << 1): ");

Serial.println(a << 1); // Moves bits
left - Output: 10 (Binary: 0000 1010)

// Right Shift

Serial.print("Right Shift (5 >> 1): ");

Serial.println(a >> 1); // Moves bits
right - Output: 2 (Binary: 0000 0010)

b

void loop() {
// Empty loop
}

MCQs for Operator’s
Precedence

Q.1 Which of the following operators has the
highest precedence in Arduino programming?

Arduino WEfAT F Arfaf@a & @ Fa
TR 1 TAfAFaT e 30w g &2

A) && (Logical AND)
B) = (Assignment)
C) ++ (Increment)

D) == (Equality)

Answer: C) ++
Q.2What will be the value of X in the following
Arduino sketch?

fAFT Arduino F13 H X FT AT FAT gEM?

int x =2 + 3 * 4;



A) 20
B) 14
C) 12
D) 24

Answer: B) 14
Q.3 Evaluate this Arduino expression:

9 Arduino TFHWLIA HT AT AT HifAT:

int a =5, b

0 2, c=1
int result -

; b +c x 3;
A) 10
B)8
C)6
D)7

Answer: C) 6
Explanation: ¢ * 3 = 3,thena - b + 3 =
6

Q.4 What will be printed in the Serial Monitor?
Serial Monitor 3 T T gam?

void setup() {
Serial.begin(9660);
int a = 10;
int b = 5;
int result = a > b && b > 2;
Serial.println(result);

b

A)0
B) 1
C)5
D) 10

Answer: B) 1
Explanation: Both conditions are true; logical AND
returns 1.

Q.5 What is the associativity of the assignment
operator (=) in Arduino?

Arduino # IFHFAAC AT (=) T FagUam
T §?

A) Left to Right

B) Top to Bottom

C) Right to Left
D) Random

Answer: C) Right to Left
Explanation: Assignment is evaluated from right to
left.

Q.6 What is the output of this Arduino
expression?

$H Arduino TFHURN FT IT3CYC FAT §aM?

int a 5;
int b 10;
int result = a<b || b<5 &% a > 0;

A)0

B) 1

C) 10

D)5
Answer: B) 1

Explanation: && has higher precedence than | |, so
expression evaluates to true.

Q.7 Which of the following has the lowest
precedence in Arduino?

fAfaf@a & @ 9 TR A af@ear
Arduino ¥ €9 &H E’IT-ﬁ %’?

A) + (Addition)

B) * (Multiplication)
C) && (Logical AND)
D) | | (Logical OR)

Answer: D) | |
Explanation: Logical OR has the lowest
precedence.

Q.8 Which expression correctly reflects how a +
b * cis evaluated?

T AT FTATmrFERIF a + b * cH
HediFal 1 wer gufar g2

A)(a +b) *c
B)a + (b * c)
G ((a +b) * c)
D)y(a+ b * c)

Answer: B)a + (b * c)
Explanation: * has higher precedence than +.



Q.9 What will be the output of the following
expression?

fArafaf@a weadere #1 3m3eqe F41 gnm?

int a =4, b

’ 3, ¢C =2
int result +

a

b *c-a/c;
A)9
B)8
)7
D)6
Answer: B) 8
Explanation:
*b*c=26
ca/c=2
* 4 +6 -2=28

Q.10 Which of the following is evaluated first in
C/Arduino according to operator precedence?

C/Arduino # HTA¥eX TUfAFAT F IHTAR qad

Uge FT Hedithd gidT §?
A) &&
B) ==
C)*
D) +

Answer: C) *
Explanation: Multiplication has higher precedence
than comparison, logical, and addition operators.

Q.11 Find the result of the expression:

Arafafaa teaves &1 9Ruma A fifew:

int x = 2;
X += 3 * 2;

A)6
B) 8
C) 10
D) 12

Answer: B) 8
Explanation:

+ 3%2=26

* X +t=6-X =2+ 6 =8

Q.12 Which of the following is true about
precedence in Arduino/C language?

Arduino/C #T9T & 393 WIRAFAT & IR &
Arfaf@d & @ Fi9-9T FI97 F7 2

A) = has higher precedence than ==
B) == has higher precedence than &&
C) && has higher precedence than ==
D) + has the lowest precedence

Answer: B) == has higher precedence than &&
Explanation: Comparison (==) is evaluated before
logical AND (&&).

Q.13 What will be printed on the Serial Monitor?
Serial Monitor W &7 e gem?

void setup() {
Serial.begin(9600);

int a = 1;
int b = 0;
int result = a || b && a;
Serial.println(result);
}
A)O
B)1
C)2
D) Error
Answer: B) 1

Explanation: b && a = 0, a || 6 = 1

Q.14 Which statement correctly describes the
precedence of the logical operators in Arduino?

Arduino H difSiel 3T A WIRAFAT FH
8 alih ¥ FiF-91 FYT AT 872

A) || >&&
B) && > | |
C) &&= | |
D) ! <&&

Answer: B) && > | |
Explanation: Logical AND (&&) has higher
precedence than Logical OR (| |).

Q.15 Which of the following has the same
precedence level?



e & ¥ fher 3Tote) A wuf@Awar gAr | Answer: B) ==and !=
Explanation: Equality (==) and inequality (! =)
gt 82

A) +and *
B)==and !=
C) && and ==

D) = and += OnWeb Sharma G
O

have the same precedence level.



https://t.me/onwebsharmag
https://youtube.com/@onwebsharmag?si=ybCMyegGvh_6IIdn
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