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CHAPTER-4 Building of 1oT Applications

Q.1. write short notes on the following:
wee 1. farafaf@a w aféca aew o

a) Resistor

b) Breadboard

c) VIN

d) Servo Motor

e) DC motor

ANSWER:-A resistor is a passive electrical component
a. With the primary function to limit the flow of electric current.
b. A breadboard is a temporary circuit board for testing and prototyping
circuit, no soldering is done on the board, this mean it is faster and easier
to prototype circuit

. The input voltage to the Adriano / Genuine board when it is using an

external power source (as opposed to 5 volts from the USB connection or
other regulated power source).

We can supply voltage through this pin, or, if supplying voltage via the
power jack, access it through this pin.

. A Servo Motor is a small device that has an output shaft. This shaft can be
positioned to specific angular positions by sending the servo a coded signal.
As long as the coded signal exists on the input line, the shaft. If the coded
signal changes, the angular position of the shaft changes. Servos are
extremely useful in robotics.

e. A DC motor (Direct Current motor) is the most common type of motor.
DC motors normally have just tow leads, one positive and one negative. If
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you connect these tow leads directly to a battery, the motor will rotate in

the opposite direction.

3ca¥:- T gfaus ve AT Rega oo @
v. [egd e ¥ yare A AT FQ & Qv yufds 3 F any)
. v Fzad gdiaror I Welery wfhe F AT e ITurRh gfee € § a1
W S WesRar A AT Jar g, 39T Adaed § & Ig ey afde &
foT aw 3k 3
. 3@ / ApeT AT F FAYC Ao F9 TF AR GG AT FT 3TN
F @ & G B quadt Fawe a1 e Rffafad gew @g @ 5 dee &
o)
g 50 Re & #reaw @ diees A Ifd X FFa ¢, A1 A IR A F
ATEIH ¥ dlecs A YT T @ 3, 39 30 BT F Areww & vdw
A, T Fal AT T BleT 3T § THH IM3eqe ATE T §l FH AwE H
waf N th FRET THhd Aot [Bfse Foiy Rufa & @ o awar g1 59
a% FAYC AT, AW W T FHd Al 71 IR AT FFa @ § ar
are A FofT Fufa aga s 31 Qaifeew 7 waf Jgg 3geh &
3. 3R AT (SRRFE FE AR) TaA A TR A AleX g1 A Aed &
A dk W AF o iz g § vF FFReAs IR F dFEReAR| I 3T 3
< ofisw A W df & s 8, ar Ay el e 7 g

Q.2. What is the use of setup () function?

9o 2. WE3T () Warered T YA FAT &7

ANSWER:-The setup() function is called when a sketch starts. Use it to initialize
variables, pin modes, start using libraries, etc. The setup() function will only run
once, after each powerup or rest of the Arduino board.




JAWAHAR COMPUTER EDUCATION
Head Office - A-873/1 Sec-1,Aashiyana,
Near Sai Mandir, Lucknow

M4.R5 (IoT)

: 714 s : INTERNET OF THINGS
Jeai:- ﬁﬁrewaﬁw@tsrq()wmafrmﬁmm%laﬁwwaﬁ
sfafliremssr &@ & fav sua suar &Y Az A RN w, asd #1399 4% =,
Al VeHT () BT Fad TH - TolIlT, YedF YIaIAT AT §1hT Arduino 815 & 151
Q.3. What is text editor? What is its file extension?
e 3. FEC U FAT &2 SHHT BISd TFHEUT FIT &2
ANSWER:- It is used for writing the required code. The sketch is written in the
text editor and is then saved with the file extension .ino.

3cd¥:- SHHT 3YANT TaRTs 5 @ & v fFar Sar §1 T eFee ey &

for@T ST § 3T T WIS TFHEAS Lino & WY WEST ST ¢

Q.5. What are Libraries?

ANSWER:- Libraries are simply a collection of code that helps us to interface the
hardware with any peripheral devices such as sensors, modules, shields, etc.
easily . We can use built-in a functions of the libraries to a coding project much
more comfortable.

3cal:- YEAHIGT Fad HIS F TH WIE ¢ o g4 gsaa & fFdly st oReir
39FIONT S AW, A, ofies anfe & W1y A @ SHH T A AGG FIT o
§H TEASEEl & Jaffed FET F1 39T wF FiET aRdeen & e s st
HRHETF FT Thd 8

Q.6 What is the purpose of the /* and*/ character pairs?
Q.6 /* 30T/ FAFeT NS FT 32T FAT ?

ANSWER:-  This sequence of characters marks the start and end of a multiline
comment in a program.

W:-mﬁmagmwm#wagﬁm%mﬁavmaﬁwﬁaaﬁﬁ%m
T 2
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Q.7. Discuss the role of PWM pins in arduino UNO.
¥ 7. Arduino UNOH PWM st #t siffter o ==t &

Answer:- PWN stands for Pulse Width Modulation technique , is used to covert
the digital signal into an analog by varying the width of the pulse. The PWM pins
are used for giving the desired analog output. They are used to set the LED
brightness or to run stepper or Servo Motor or anything which require analog
inputs.

Digital control is used to create a square wave, a signal switched between on and

off. This on-off pattern can simulate voltages in between full on (5 volts) and off

(0 volts ) by changing the portion of the time the signal spends on spends on
versus the time that the signal spends off. The duration of “on time” is called the
pulse width. If we repeat this on-off pattern fast enough with an LED for example,
the result is as if the signal is a steady voltage between 0 and 5v controlling the
brightness of the LED.

3cal:- PWN FT Hdod Jod disi Alges adelis o, forasr suahr Bfea Reaea #t
qeq @ A5 F Teawt TATENT F deaad & v Far Far &1 pwm R FT 393t
qifed TaTalar 3M3eYe & F fAv fFAr Srar ¥ IS 3UANT s aHE F AT
F AT W AT gaf AT a1 FA ff e # gow F [ v smar & o
T vt geqe it sraraFar @ #

BfSed AYIT FT ITANT FFARR 39 949 F Qv fHar srar § v Read e 3k
e F g Rag Far aar &1 I8 AE-316 ded Read & @ g F AT TaH7
e & &9 89 & ¥97 & R A Jgaa F 3w (5 alee) AR 3H® (0 dee)
& I dees T IHAPOT F Fhal g1 "FAT W HT A F1 goq e FeT AT
¥ IR} 7 3EERor F AT vadd F @y =W HE-3HE Yot Fr JSh ¥ e E
qRome T AT § O F Rvaa 03k svF fiw v B deew § o vasH A
TAF # AT Far g
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e 8. U SoWRS T FAT &7

Answer:-An Infrared sensor is an electronic device, that emits in order to sense
some aspects of the surroundings. An IR sensor can measures only infrared
radiation, rather than emitting it that is called as a passive IR sensor.

3cal:- TF 3RS VWY TF Fadclad 39a0r ¢, S IRaAT & F& ggesit &1 qas@
& fav 3cafola svar §1 & R AW 50 3cAfold Fe & T had HalaFd Afor
1 AT Fhar &, O AT R AW FeET I B

Q.9. Can an IR sensor detect humans?
9o 9. FIT IR AT SHIAT T IdT 9T HhdT &7

Q.9. Yes, the Passive Infrared (PIR) sensor is used to detect the presence of

human.

9o 9. g1 A &1 3URRATT FT a1 J9at F AT I_T 3#HRE (PIR) AW &1 3YANT

e smar 21

Q.10. What is the use of break and continue?

¥.10. 9% US Heeq T FAT ITANT 87

Answer:- The break and continue statements are often used within loops
structures. A break statement that immediately follows the closing brace of the
loop body. The continue statement immediately sends program control to the
test conditions of the loop.

3cd- 3% IR FRey VedAe 3Fw ay FgFR & Miaw swahr fFo o §) oF 9%
TeAT S QA 9 SIS F FANSAT FH FT HTAOT FIAT ¢l I AT XA q9 A
gdigror feufaaY & v g Ag=or sisrar 1

Q.11. What is bootloader?

YR 11. SEAIST FAT 87

Answer:-Bootloader, is basically the initial piece of code which runs whenever any
microcontroller is powered up or resets. It can be used to setup the
microcontroller or provide limited ability to update the main program’s code.
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maﬂamw#ﬁmu@*m%sﬂﬁmﬁﬁa@ﬁm?wm
T g W Taar T SHFT ITANT ABHIFCION H VCHT T AT {ET WA F
T F HUSC F AN WDAT &TAGT e WA & AT A 1 Fhar B
Q.12. How setup() is different from loop()?

YR 12. HH WTHT () o7 () & 3He9r 7

Answer:-setup() is called once in the program when a sketch starts after power-
up. It is used to initialize variables, input and output pin modes, and other
libraries needed in the sketch.

Loop() is use after setup() been called, function loop() is executed repeatedly in
the main program. It controls the board until the board is powered off or is reset.

IcdT-UTHT () A NAH H TF ) B HAT AT § T IE-3T & a6 Th Thd
AF BT T FHH 3TANT W, 39 AR Im3eqe e A3, Ak W F wraIw e
QEIHICIAT P YR FI F faw fFam Srar &1 o () FT 3990 qe3 () F 915 fmar

M1 B, BRI T () B AET FEFA A dR-OR Aeariea B Jmar 31 3w @ S
de a% fafa wtar § 99 a5 &F a5 99 a1 fAe 7 g |

Q.13. How many digital pins are there on the UNO board?

g2 13. UNO @18 & fFrast Bfoes Rer aiad &

Answer:-It has 14 digital pins input / output pins of which 6 can be used as PWM

output.
3cav:- 39a 14 Bfoed Re saqe/amseqe R § 9o @ 6 A fiseequsr amseye &
T H gTAATT fFAT ST FRaT B

Q.14.What is the application area of LilyPad board?

geT 14. forelids 1 &1 3mdeT & Fa71 &2

Answer:-Lilypad was creatively designed with large connecting pads and a flat
back to allow them to be sewn into clothing with conductive thread.

cat-fafads & WAcA® ™ § 72 FAfFer U3 3 wF wle 3% F gy BeEa
fFaT T o1 OIfF 378 YA 4T F 9T H9st A A I>r I aF|
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Q.15.What is difference between Verify / Compile and Upload?
7.15 AAGE/FIBT 3T TS A FIT IHaAT &7
Answer:- Verify/Compile: It checks the errors present in your sketch and
informs you about the memory space occupied by the variables in the console

area. Upload: It automatically compiles and loads the code (binary file) into
the selected arduino hardware through the configured port.

3ca- WANA/AFe: I§ 39F Tha # #Alg IRAt A Jiw F=ar § A smuw
STl 819 A T G@RT Feoll fHT 1T AR TW & IR F FRAT Far g1 3valls H
I8 TOIIfad T F FIEHIN T 7T QO & ATEIH ¥ TIAT arduino g #H F3
(a3l BIEd) Y GFfad 3 a1 Far B

Q.16 What is output?

Yo 16. HI3TYS FAT 2

Answer:- The bottom of the main screen is described as an Output Pane that
mainly highlights the compilation status of the running code: the memory used by
the code, and errors occurred in the program. We need to fix those errors before
we intend to upload the hex file into our Arduino Module?

3cal: HET BRI & Al T A3 God & &0 A Jfvta fBFar mar ¢ o gew v
¥ 99 W F13 A TFHaa AT F FIFABE AT ¢ S IR 3YAT H J= Jrelt
A, 3R W F FRAT TR Arduino ATSYA # 3FH WIS HUAIS FA FT @l
@A ¥ GBS 4 3 qfeA B OF F A HTRIFAT §?

Q.17. What is the role of Serial Monitor?

wee 17. @ifwer Aifder & qffwr 4 32

Answer:- The Serial Monitor allows your computer to connect serially with the
Arduino . This is important because it takes data that our Arduino is receiving
from sensors and other devices and displays it in real- time on our computer.

W:-mﬂmmwaﬁArduinoa?mmW@WWﬁ
mmglwwgmwwam%ﬁmArduinoWﬁTm
3YHIN F UIoT FT T@T ¥ 3R 3 gAR FYR W Jyo-enHA § wafitia Far B
Q.18. What is serial plotter?

ves 18, HiTer catex &1 7
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Answer:- Arduino Serial Plotter is another component of the Arduino IDE, which
allows us to generate a real-time graph of our serial data. The serial plotter
makes it much easier for us to analyze our data through a visual display.

3ed{:- Arduino Serial Plotter, Arduino IDE #T U 3+d OcHh g, il 87 39k §IRIT a1
#1 PIALZHA TH a1 A AT a1 ¥ NI ool gan fav fRgpe e
¥ ATETH F 39X 3T 1 ARAVOr FaAT IgA WA FAHT B

Q.19. What is the use of modulator operator?

¥.19. ATSTAET TS T ITANT FAT 32

Answer:- The remainder operator (or modulo operator) is used to find the
remainder after the division of two numbers. The percentage sign (%) is used as
the modulo operator.

3cat- & FEAEt & e & ag Avhd A9 WA F Qv dw geifesr (@ Age
o) &1 yaer fFar S 31 ufaera Reer (%) &1 393 Alggar 3TN F w9
# forar Srar g1

Q.20. what is the function of keyword void in function declaration?

¥.20. Herere SO F A1 YT F1 FE AT 87

Answer:-Void may be used to declare functions that do not return a value. Thus,
functions with do not return value will have a new type void.

3caT:-ed HT 3UANT 37 FAT F ARG FA F Qv 3w s gwvar St qew aow
eI I ¢l 3H UHR, {ed AW el H I FET H TF 747 YFR YT A
Q.21. Differentiate between local and global variables.

v 21. TR 3R ARGF 9w & fiT 3w

Answer:-A local variable is on that is defined within a function. The scope of a
local variable is limited to the function in which it is defined.

The life of local variable is limited to the function. Global Variable is defined outside
the function block. The scope of global variable is throughout the program.The
life of global variable is throughout the program.

3cdl- 39 W TF dihd INTae a1 & X v e & 3reT gRea fFar Jrar
gl TR WX T GRIT 39 BFUd d& AT gar ¢ ud s@ aRenfRa fFar sar
gl
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memmmwﬁmﬁa%lmﬂéﬁwwﬁwmw#w
g T arar 81 3R W FT e QU FREH A 1 IRgF W F7 g @
FwA H B

Q.22. what do you mean by function prototyping?

9esT 22. el WIEESY ¥ 39 FIT A &7

Answer:-A function prototype is a declaration of a function that tells the program
about the type of the value returned by the function and the number and type of
each argument.

The advantage of function prototyping is that it enables a compiler to compare
each use of function with the prototype to determine whether the function is
invoked properly or not. The number and type of arguments can be easily
compared and any wrong number or type of the argument is reported.

Ical:- U Bl WIIESY UF HaFere &I gi9om § 3 W &1 Hala ganT R v
AT & TR IR 3% aF A T&q1 3R 96R F IR & aaqrar ¢

BT WIEICIST T o I8 & 5 I8 UF FUBaT ' Bad & Ycded I9GET Y
qoeT WRKSY & WY Fa H WA orar ¢ ans I8 fuiRa frar sm o &
%ol 8 & e fRar arm & a1 €t awt A e HR gER A Joen rwrer @
# S w7 AR el off e wEw A1 aF F yER A gaer § Jr

Q.23. What is the role of Serial.begin()?

TR 23. Serial.begin () Y FAT S@Tﬂ' &

Answer:- Everything begins with the Serial.begin() function. This function in the
setup() routine is executed only once, that is, When the Arduino is starting.

3cal:- Wd FS Serial.begin() FaT F YE AT g1 WHT () T H Ig BRI Fael
T IR Asufea fFar Smar @, a9t S Arduino YR & 8T @1

Q.24. What is the purpose of crystal oscillator?

v 24. fh¥ed YRYAATAT FT 3837 FIT §?

Answer:- The crystal oscillator helps Aurduino in dealing with time issues. On

each tick, the microcontroller performs one operation, for example, addition,
subtraction, etc. The clock is controlled by an external 16MHz Crystal Oscillator.
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scm-ﬁwc«mﬁWWﬁWm#ﬁm#sﬁ@ﬁaﬁmm%l
TAF RF 9T, ABHFCIO Th ATIQAT HIaT ¢, 32RO & fow, s, ger, el a=
F qEN 16MHz FFved 3ifAeer qarr afa fmar srar 2

Q.25. What is SPI (Serial Peripheral Interface) Pins?

¥.25. SPI (HiRTer IR Fexhw) Ra a7 82

Answer:- The SPI pins are 10, 11, 12, 13 namely SS, MOSI, MISO, SCK. These pins
support SPI communication using the SPI library. Bus is a system for serial
communication, which uses for data receiving, one for data sending, one for
synchronization and one alternatively for selecting a device to communicate with
. It is a full duplex connection, which means that the data is sent and received
simultaneously. SPI uses the following four wires:

Ica<- TEUEmE R 10, 11, 12, 13 § U vaww, A, @A), wadEEs] 3 R spi
ARAY FT 3UART FF SPI FUR &1 FAGT Fd &1 a0 INTa §9R § [@Qv =
YoITell &, ST 3T 9od &« & AT 399 #IA & R SO o9 & v

RFaEAraT & QT 3R e dFeud T T TOR &9 & v Basg &1 990 ==
¥ vl 97 & Qb @y Faeea ¢ Swer 3t § F e v ww den sk gt

frar arar 81 sPI REfRf@a IR arY &1 39T a1 &
Q.26. What is the use of Serial Pins?
g 26. MIRTS AT &1 39T F47 B2

Answer:-serial pins are the pins have special functions like pins 0 & 1, which acts

as a transmitter and receiver respectively. TX and RX indicates the data being
transmitted or received over the USB communication .

caC-0IRAT O 3 e 819 & B9 e 03tk 1 39 9w & g & o Faen:
giteT 3 RAflaT & w0 & &7 wd & ™x 3R Rx AT Far § B Fer use FER
& AregH ¥ ARG a1 yod FAT F7 @I 2

Q.27. What is difference between tone() and no Tone()?
wee 27. 30 () X A aF () F F4T AT B2
Answer:- Tone() sends a square wave on a pin, used for buzzers / speakers to play

tones. You can specify the pin, and the frequency. It works on both digital and
analog pins.
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NoTone () stops the tone() generated wave on a pin.

IcdT:- A () AT W & FATFER a 9T dedr g, Swe 3 seR/FfeT & T e
T & fav frar srar @1 ama R, ik amgfea Afdse #v wwva §1 a7 B 3k
Tt Al el o FHE Far B

NoTone () T e 9X & () 3c9eeT dLaT HT VhdT &l

Q.28. What is an HC-05 Bluetooth Module? What are its advantages?

Y& 28. HC-05 Se[gy AT FAT 8?2 3HS FIAT BIAG o7

Answer:- HC-05 Bluetooth is a wireless communication protocol; it is used in tow
devices as a sending and receiving the information. The HC_05 Bluetooth modules

are easy to use and simple, its price is low and and these types of modules are
interfaced with the Arduino the serial UART interface.

3ea¥:- HC-05 SOgY UF JRNAH HaR WEWFe § 98 & 3uvil i gaar dst 3k
yIeT FXa & T A 3UAr fFAT Smar 81 HC_05 Se[gy AlSYS F IUANT FIAT AT
3 WA B, s fAd FA § 3R W UER F ARIA Arduino F HRTS UART
$UHH & WY {2 7 T

Q.29. What is the Sl unit of Resistor?

e 29. IATET T SI AEF FAT T &2

Answer:- The Sl unit of resistor is Ohm.

Icd¥:- gfaies &1 S| ATES AA gar Bl
Q.30. What is the use of delay () function?

9T 30. 38 () BerereT T 3YANT F4AT 2

Answer:- It accepts a single integer (or number) argument. This number
represents the time (measured in milliseconds.)

el I§ UF OIF (M HEAT) dF F FTER AT ¢ I§ FEAT AT H
yfafaftca Fct § (s & amar s §1)

Q.31. What is the use of micros() function?

e 31. ATSH () BT HT 3UANT 4T §7?

Answer:-The micros () function return the number of microseconds from the time,
the Arduino board begins running the current program.

3cdl:- ABH () FFAT 30 AT T ABHAHS A GE&AT dlerdr §, Arduino aF IdAH
YT T TR R AT B
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Q.32. What is difference between entry control loop and exit controlled loop?
TR 32. T delel o9 3R vfee Fed o # F47 AR B2
Answer:-IN an entry-controlled loop, the loop control condition is evaluated at
the entry point of the loop. However, in an exit-controlled loop, the loop control
condition is evaluated at the exit point of the loop.
If the loop control condition is false in the beginning, the entry-controlled loop is

never executed, however, the exit controlled loop would be executed at least
once.

3cal- 0F VAu-fAafa qu & ou & waw g w qu fwEer ufa w1 Ao
frar STt §1 T, ve Aem-Eia qu #, 9 feEer Rufa w1 Aeaiea qu F
e g o & srar 21

g o fasor fir Rufy qeana & waa @ O @u-AEfa qu wr Fwul st Asafa
Tt AT Sar @, grents, e a9 w7 § w9 F an sl e
STeaT|

Q.33. What is ISR? Can we pass any parameter and return a value from the ISR?

W 33| ATETHIR AT &2 FIAT g7 IS NHT 9 T FFad & 3T ISRA FE AT
qIH FT THd &7

Answer:- ISR refers to the interrupt Service Routines.

These are procedures stored at specific memory addresses which are called when
a certain type of interrupt occurs.

ISR returns nothing and not allow to pass any parameter. An ISR is called when a
hardware or software event occurs, it is not called by the code, so that’s the
reason no parameters are passed into an ISR.

3cd¥:- ISR &T AdAY o iAW ®aT ¥ gl

¥ fafdrse AR 39 W dadla 9fFaw § e e ARTd yaR i sFEe g W
FgT AT ¢

ISRFS $it AT &ar § 3R Bl 3t hwlier A oRa w3 A sty 78 T )
ISR TF FgT AT § Jd H$ FSAAT IT AFEAW $de T §, 38 F1S gaART AGT
FET AT & TE FROT § F (SRHA FE Rer aa g fFar siar g1

Q.34. What is the difference between Bit Rate and Baud Rate?
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> i

9ot 34.f9C I 3R iz & & F7 AW &

A.34. Bit Rate Baud Rate

Bit rate is the number Baud rate is the number of signals.
of bits per second. a5 T Wdhdl Hr FdE&aT B
fegraear §
ufa d%s ew #
It determines the number of bits | It determines how many times the state of a
traveled per second. signal is changing.

Ig 9fa A%z I v v ey N | g7 PuiRa war @ &F Reaa & Rufa frash
TEdr AuRa Far gl IR ¥ W@ Bl
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Cannot determine the bandwidth. It can determine how much bandwidth is

dsfasy fAuifa @@t & @ required to send the signal.
Iz AuiRa = @oar § & Reaa soa &

fav fraet dsfagy v smaegsar §

This term generally used to describe This term generally used to describe the
the processor efficiency. data transmission over the channel.

Ig g IHAR W TRAAT gaTar &l I U HHAAR W dda W 32T HAAT F1
ol FI & T gaier fFar S B ol FI & T waler fFar S B

Q.35.Write short note on Global Variables and Local Variables.

v 35. dRaw W I T W 9w Hited feogoft fAf@w)

Answer:-Global Variables: Global Variables, as the name suggests, are
Global to the program i.e. they can be accessed anywhere in the
program.

Local Variables: Local Variables, in contrast to Global Variables, are
confined to their respective function.

Icat-dgs W ANgF 9 w1 &F a9 ¥ gar gaar § FEHEA F Qv IRgw §
A 37 FEHA H FE o 9GS FHA §

AT T TR R 3RaF W F Qg 39 d&9fta srit a & @fda §)
Q.36.What is main function?

Answer:-Every C or Embedded C Program has one main function, from
where the execution of the program begins.

3eel:- Yedd C AT WSS C WA &1 06 A&T &1 g § 8 & WA &1 forsurger
UAE e B

Q.37. what is a difference between unsigned int and signed int in C?

wes 37. & #H geareiRa int 3N gEataiRa int & i 41 IFR §?
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Answer:-A signe

values. An unsigned integer can only store the positive value.
For example,
Assuming the size of the integer is 2 bytes.

Signed int-32768 to +32767

Unsigned int 0 to 65535
3caC-UF AR [OIF galcas AR Homeas &l AWl F @fR€d F FFar ¢
UH HETARIRT Uit Fadl FHRIHS Al HIET F Fhell ¢
3TENT F fa,
A of F quitd F1 FFR 2 913 B

8¢-32768 ¥ +32767. WX gEaE fhw
HEEATeIRd 8¢ 0W 65535

Q.38. What does the keyword const mean?

Answer:- A const is only a qualifier, it changes the behavior of a
variable and makes it read-only type. When we want to make an object
read -only type, then we have to declare it as const.

ConstintiData=0

Q.39. Discuss Arduino Uno Board Power supply .

Answer:- The Arduino Ulno power supply can be done with the help of
a USB cable or an external power supply. The adapter can be
connected to the Aurduino board. Similarly, the battery leads can be
connected to the Vin pin and the GND pin of the POWER connector.

The suggested voltage range will be 7 volts to 12 volts.




JAWAHAR COMPUTER EDUCATION
Head Office - A-873/1 Sec-1,Aashiyana,
Near Sai Mandir, Lucknow

M4.R5 (IoT)
INTERNET OF THINGS

> i

d rat? Explain with an example.
Answer:- The term baud rate is used to denote the number of bits
transferred per second (bps).
The following code will make Arduino send hello world when it starts

up.

Void setup () {
Serial . begin (9600) ; // set up serial ibrary baud rate to 9600
Serial . println ( “ hello world ”) ; //print hello world

}
Void loop () {

}

Q.41. Write a code to print all integers form 0 to 99 using for loop.

Ans . // print all integers from 0 to 99 using for loop
Void setup () {
Serial . begin (9600 ) ;
For (int x = 0;x < 100; x++) {
Serial . print (“x = “);
Serial . println (x) ;
}
}
Void loop () {
}

Q.42. Write a code to print odd numbers from 99 to 1 using for loop.
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for (it 1 =

serial . print (“1 = “);

serial . println (1) ;

}

}
Void loop () {
}

Q4<3 Write a code to print odd numbers from 99 to 1 using for loop.

Ans.

// print odd numbers from 99 to 1
Void setup () {
Serial .being (9600 ) ;
for (mnt 1=50 ;1 <H0;1=2 "1+ 1) {
serial . print (“1 =) ;
serial . println (1) ;
}
}
Void loop () {
}
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Q.44. write a program to interface LED on pin no. 8 and blink with the
delay of 1 sec.

Ans.

Void setup () {

pinMode (8, OUTPUT) ;

{

Void loop () {
digitalwrite (8, HIGH ) ;
delay (1000 ) ;
digitalwrite (8, low) ;
delay

}

Q.45. Explain anatomy of an Arduino Uno with diagram.

Ans. Anatomy of Arduino Uno is given in figure 6.

1Q connectors

uUsB
interface

Microcontroller

/

5V 3.3V
regulator regulator

~ 7

Power connectors
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Blink
Turns on an LED on for 100 milliseconds, then off for 1000 milliseconds,

Repeatedly.
"/
// the setup function runs once when you press reset or power the board
Void setup () { // mitialize digital pin 13 as an output.

pmnMode (13, OUTPUT) ;
} // the loop function runs over and over again

Void loop () {

digitalwrite (13, HIGH) ; // turn the LED on ( HIGH 1s the voltage level )

delay (100) ; // wait for 100 milliseconds

digitalwrite ( 13, LOW) ; // turn the LED off by making the voltage LOW
delay ( 1000 ) ; // wait for 1 second

Q.47. write a program to interface LEDs on pin number 11, 12, and 13 and blink
alternatively at delay of 1 second.
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// Multiple LED blinking with delay of 1 sec.
mt led=13;
m led2=12;
mt led3 =11;
// the setup routine runs once when you press reset:
Void setup () {

// initialize the digital pin as an output.

pmmMode (led, OUTPUT) ;

pinMode (led2, OUTPUT) ;

pmMode (led3 , OUTPUT) ;
}

// the loop routine runs over and over again forever :

Void loop () {

digitalwrite (led, HIGH ) ;  // turn the LED on ( HIGH 1s the voltage level )
delay ( 1000 ) ; // wait for a second

digitalwrite (led , LOW) ;  // turn the LED off by making the voltage LOW
delay (1000) ;

{  digitalwrite (led2 ), HIGH ) ;

delay ( 1000 ) ;

digitalwrite (led2 , LOW) ;

delay (1000 ) ;

}
digitalwrite (led3 , HIGH )
delay (1000 ) ;

digitalwrite (led3, LOW)
delay (1000) ;

}// wait for a second

}

Q.48. Write a program to blink default Light Emitting Diode (LED) on Arduino
board with delay of 2 second.
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// program for default LED blinking with delay of 2 sec .
Intled = 13;
// the setup routine runs once when you press reset :
Void setup () {
// initialize the digital pin as an output .
PinMode ( led, OUTPUT ) ;
}
// the loop routine runs over and over again forever :
Void loop () {
digitalwrite (led, HIGH ) ; // turn the LED on (HIGH )
delay ( 2000 ) ; // wait for 2 sec
digitalwrite ( led, LOW); // turn the LED off (LOW )
delay (2000 ) ;
}// wait for 2 sec

}

Q.49. Write a program to interface LCD and keypad with Arduino board and
display the key pressed from keypad on LCD.

// Arduino 4x4 keypad Interface

t#nclude < keypad . h >
#include <LiquidCrystal . h >

Const byte ROWS = 4 ; // four rous
Const byte COLS =4 ; // four columns
// define the symbols on the buttons of the keypads
Char hexakeys | COLS | ={
(°1°,2°,°83°A’},
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{(°45°,°6°B,
{(°7°,8°,°9C},
(7270, #5D)
}s
Byte rowPins [ROWS] = {0, 1, 2, 3}; // connect to the row pinouts of the keypad
Keypad
Byte colPins [ COLS | ={4, 5, 6, 7}; // connect to the column pinouts of the keyp§d

//imtialize an instance of class NewKeymap
Keypad customKeypad = Keypad ( hexaKeys) , rowpins , colPins, ROWS, COLS)
LiquudCrystal led (13, 12, 11,10, 9, 8,);

Void setup ()

{
led. Begin (16, 2) ;

led. Print (“ KEY PRESSED”) ;

delay (2000 ) ;

led . clear () ;

led. setCursor (0, 0) ;

}

Q. 50. Write a program to interface LCD with Arduino board and display “ Hello
World” on it.
Ans..
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// Arduino code to print “ Hello world !“ message on the LCD.
// include the library code:
#include <LiquidCrystal.h>

// create an LCD object Parameters: (s, enable, d4, dj, d6, d7,)
LiquudCrystal led (12, 11, 5, 4, 3, 2);

Void setup ()
{

// set up the LCD’s number of column and rows:
led. Begin (16, 2);
// clears the LCD screen and moves the cursor to the upper left corner.
led.begin
}
Void loop ()
{
// print a message to the LCD.
led. Print (“ Hello world !”) ;

// set the cursor to column 0, line 1

// (note: line 1 1is the second row, since counting begin with 0) :
led.setCursor (0, 1);
// print a message to the LCD
led. print (“ Message printed” ) ;

}

Q.51. Write a program to interface keypad with Arduino board determine
the key pressed on the keypad and display it on the 16X2 LCD Display.
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mcl#ude <Keypad . h>
#include <LiquidCrystal . h>
Const byte ROWS =4 ; // four rows
Const byte COLS =4 ; // four columns
// define the symbols on the buttons of the keypads
Char hexakeys [ ROWS | [COLS | ={

(172,83 A’},

{(°45°,°6°B},

{(°7°,8°,°9C},

{(°°°70°,#°D}

I8

Byte rowPins [ROWS | =1{0, 1, 2, 3}; // connect to the row pmouts of the keypac
Byte colPins [COLS] = {4, 5, 6, 7, ); // connect to the column pinouts of tlffe
keypad
// intitalize an instance of class NewKeypad
Keypad customKeypad = Keypad ( makeKeymap (hexaKeys ), rowPins , colPins
ROWS, COLS) ;
LiquidCrystal led (13, 11, 10,9, 8) ;

Void setup ()
{
led. Begin (16, 2) ;

led . print (“KEY PRESSED”) ;
delay (2000) ;

led. Clear ()

led . setCursor (0, 0)

}

Q.52. Write a program that Light multiple LEDs in sequence, them in reverse.
Ans.52.
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// Light multiple LEDs in sequence , then in reverse.

mt timer = 100 ; // The higher the number, the slower the timing.
Int ledPins [] = {

2,7, 4, 6, 5,3

}s // an array of pin numbers to which LEDs are attached

Int pmCount = 6 ; // the no . of pins (1. e. the length of the array)

Void setup () {
// the array elements are numbered from 0 to ( pnCount - 1) .
// use a for loop to mitialize each pin as an output :
for (1int thisPm = 0 ; thispin < pimnCount ; thisPin++) {
pinMode (ledPins [ thisPin| , OUTPUT) ;

}
Void loop () {
// loop from the lowest pin to the highest :
For (it thisPin =0 ; thisPin < pinCount; thisPin++) {
// turn the pin on:
digitalwrite (ledPins [ thisPin] , HIGH) ;
delay (timer) ;
// turn the pm off:
digitalwrite (ledPins[thisPin |, LOW) ;
}
// loop from the highest pin to the lowest :
For (int thiPin = pinCount - 1; thispin > = 0; thisPin -) {
// turn the pin on :
digitalWrite (ledPins [ thisPin |, HIGH ) ;
delay ( timer ) ;
// turn the pin off :
Digitalwrite (ledPins [thispin] , LOW) ;
}
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Q.53. Write a program to interface Buzzer and LED, if we keep some fuels
which have harmful gases CO,, NO, etc. the RED LED will glow and the buzzer
starts ringing else if it is good quality air around, then green LED will glow.

Ans.

// program to interface Buzzer and LED
// Take the threshold value as 150

mt sensor Thres = 150

void setup () {
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pinMode (redLed, OUTPUT);
pinMode ( greenLed , OUTPUT );
pinMode buzzer, OUTPUT );
pinMode (smokeAO, INPUT);
serial. Begin (9600) ;

}
Void loop () {

Int analogSensor = analogRead (smokeA)) ;

Serial . print (“ pin A0 : “) ;
Serial. Println ( analogSensor ) ;
//Checks if it has reached the threshold value

If (‘analogSensor > sensor’Thres )

{
Digitalwrite (redLed, HIGH ) ;

Digitalwrite (greenLed, LOW) ;
Tone ( buzzer, 3000, 300 ) ;
}

Else
{
Digitalwrite (redLed, LOW );
Digitalwrite greenlLed, HIGH ) ;
noTone (buzzer);
}
Delay (100) ;
}

Q.54. Write a program to run pattern (s) on LEDs connected at pin 3, 4, 5.
Pattern example:
On, on, on,
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On, off, off,
Off, on, off
Off,off, on,
off, off, off

Ans.54.

// program to run pattern (s) on LEDs connected at pins 3, 4, 5
// Defining LEDs

mt redLED = 3;

mt greebLED = 4 ;

mt blueLED =5 ;

mt del = 1000; // Millisecond of delay

void setup() {

// Making the LEDs outputs

pinMode (redLED, OUTPUT );

pinMode (greenLED, OUTPUT) ;

pinMode (blueLED, OUTPUT );

}
Void loop () {

// blink in pattern on, on, on,

Serial . print ( “ Blin in pattern ) ;
digiatalwrite (redLED, HIGH);
digitalwrite (greenLED, HIGH):
digitalwrite (bluelLED, HIGH );
delay (del) ;

// blink in pattern on, off, off
Digitalwrite (redLED, HIGH ) ;
Digitalwrite (greenLED, LOW ) ;
Digitalwrite (bluelLED, LOW) ;
Delay (del ) ;
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// blink 1n
digitalwrite (redLED, LOW ) ;
digitalwrite ( greenLED, HIGH) ;
digitalwrite (blueLLED, LOW ) ;
delay (del) ;

// blink in pattern off , off, on
digitalwrite (redLED, LOW) ;
digital write (greenLED, LOW ) ;
digitalwrite (bluelLED, HIGH) ;
delay (del) ;

// blink 1 pattern off , off, off,
digitalwrite (redLED, LOW) ;
digitalwrite ( greenLED, LOW) ;

digitalwrite ( blueLED, LOW ) ;
delay (del) ;
}

Q.55. Write a program to run pattern for Multiple LEDs Pattern Generation using
Arduino Uno.

Note that 12 LEDs are connected on digital pins of Arduino from pin no 2 — 13. All
LEDs ground are shorted with Arduino ground. Pattern example:

Pattern 1 : Turning on all LEDs in increasing order and turning off in decreasing
order.
Pattern 2: Turning on one led at a time increasing and decreasing order.
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Constintled4=5;
Const int led5 =6 ;
Constint led6 = 7;
Constint led7 =8 ;
Constintled8 =9 ;
Constintled9=10;
Const int led10 = 11;
Constontled11=12;
Constintled12 =13 ;
Inta=2;

Void setup ()
{
pinMode (led1, OUTPUT);
pinMode (led2 , OUTPUT) ;
pinMode (led3, OUTPUT);
pinMode (led4, OUTPUT);
pinMode (led5, OUTPUT);
pinMode (led6, OUTPUT) ;
pinMode (led7, OUTPUT);
pinMode (led8, OUTPUT);
pinMode (led9, OUTPUT);
pinMode (led10, OUTPUT) ;
pinMode (led11, OUTPUT);
pinMode (led12, OUTPUT) ;

}
Void loop ()

{

// pattern 1
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digitalwrite, HIGH ) ;

delay (50) ;

}

For(a=13;a>=2; a--)

{

digitalwrite (a, LOW);

delay (50) ;

}

// pattern 2

// Turning on one led at a time in increasing and decreasing order

For(a=2;a<=13; a++)

{
digitalwrite (a, HIGH ) ;

delay (50) ;

digitalwrite (a, LOW) ;

}

For(a=13;a>=2:a-)

{

digitalwrite (a, HIGH ) ;

delay (50) ;

digitalwrite(a , LOW ) ;

}

// pattern 3

// Turning on all even number LEDs and then odd number LEDs.
For(a=2; a <=13;a++) {
f((a%2)==0){

digitalwrite (a, HIGH) ;
delay (50) ;
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f((a%2)==1) {
digitalwrite (a, HIGH ) ;
delay (50) ;
}

}
// turning OFF ALL LEDs

For(a=13; a>=2;a-)
{
digitalwrite (a, LOW );
delay (50);
}

Q.56. Write a program for sequential LED ON — OFF.
Ans.
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// sketch for sequential LED ON -OFF
Void setup () {
// set gpio pin {0, 1, 2, 3 } as output
PinMode (0, OUTPUT);
pinMode (1, OUTPUT );
pmMode (2, OUTPUT);
pinMode (3, OUTPU);
}
Void loop () {

// turn LED ON one by one
for(ntI=1;1<4; 1++) {
digitalwrite (I, HIGH) ;
delay (1000) ;

}
// turn LED OFF one by one
For (int1 =3;I1>=0;1 -) {
digitalwrite (I, LOW) ;
delay (1000) ;
}
}

Ans. 57.

//sketch for controlling LED using switch

mt pushbutton = 2 ;
mt LED =13 ;

Void setup () {
// make the pushbutton’s pin as input :
pinMode ( pushbutton , INPUT B_PULLUP);
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}
Void loop () {

// read the mput pin :
it buttonstate = digitalRead ( pushbutton ) ;
digitalwrite (LEDE, (! (buttonState) ) ) ;
// turn led on when switch pressed

delay (10); delay in between reads for stability
}

Q.58. Write a program that automatically turn lights on when an LDR sensor
detects darkness.

A.58.

// program that automatically turn lights on when an LDR sensor detects darkness.
mt sensorpin = AQ; // select the input pin for LDR
mt sensorValue = 0 ; // variable to store the value coming from the sensor
void setup () {
Serial. Begin (9600) ; // sets serial port for communication
}
Void loop () {
// read the mput pin:
it buttonState = digitalRead ( pushbutton) ;
digitalwrite ( LED , (! ( buttonState )));
// turn led on when switch pressed
delay (10) ; // delay in between reads for stability
}
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Q.59. Write a program to interface LDR and LED with Arduino board. Whenever
there is sufficient light falls on LDR the LED is off and when there is dark around
LDR the LED is put on.

Ans.

Constint ledPIn =13 ;
Const int ledPin = AO ;
Void setup () {

Serial . begin ( 9600) ;
pinMode (ledPin, OUTPUT);
pinMode (ledPin, INPUT) ;

}
Void loop () {
Int IdrStatus = analogRead (ldrPin ) ;
If (IdrStatus <=200) {
digitalwrite (ledPin, HIGH );
Serial.print (“ its DARK, Turn on the LED: ‘) ;
Serial . printIn ( IdrStatus);
} else {
digitalwrite (ledwrite (ledPin, LOW) ;
Serial. Print (“ Its BRIGHT, Turn off the LED : “) ;
Serial . println ( IdrStatus);

}

Q.60. Write a program to interface DHT sensor and LED. Put your hand on the

LM35 ( a temperature sensor ) and that should push the temperature higher than
25 degree and the LED will light.
Ans. 60.
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// this sets the ground pin to LOW and the mput voltage pin to high
Void setup()

{
Serial. Begin (9600) ;
pinMode (ledPin, INPUT);
digitalwrite (ledPin, 0 ) ;

}

//main loop

Void loop ()

{

mt rawvoltage = analogRead (Im35Pin); // Read Temperature

float millivolts = (rawvoltage / 1024. 0) * 5000 ;

float Celsius = milivolts/10;

Serial. Print (Celsius );

Serial . print (*” degrees Celsius, “) ;

if ( Celsius >25)

{
Digitalwrite (ledpin, 0) ;

}

Delay (1000) ;

}

Q.61. Write a program to interface LM35 is Temperature sensor Which Measure

The Temperature Of Surrounding And Displaying it on the serial monitor of

Arduino.
Ans.
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Void loop () {

Inttemp_adc_val;

float temp_ val;

temp_ adc_ val = analogRead (Im35_pin); //Read Temperature

temp_val = (temp_val * 4. 88 ); // convert adc value to equivalent
Voltage

temp _val = (temp_val/10); // LM35 gives output

Serial .print (“Temperature=") ;

Serial.print (temp_val);

Serial. Print (“ Degree Celsius\n”) ;

delay(1000);

Q.62. Write a program to print “ Hello World” on serial monitor.
Ans.62.

// program to print “Hello World “ on serial monitor
Void setup () {

Serial. Begin (9600) ; }
Void loop () {

Serial .print (Hello world” ) ;
Delay (1000) ; }
Void setup () {
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}
Void loop () {
Serial .print (Hello World “) ;
Delay (1000) ;

}




