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3. Write a program to measure the distance using Ultrasonic Sensor and make LED blink
using Arduino.

COMPONENTS REQUIRED:

e Arduino UNO.
e LED.
Ultrasonic Sensor.

Jumper Wires.
USB Cable.

CONNECTIONS:

LED Bulb’s Anode to pin 13 in Arduino UNO.
LED Bulb’s Cathode to GND in Arduino UNO.
Sensor’s VCC pin to 5V in Arduino UNO.
Sensor’s GND pin to GND in Arduino UNO.
Sensor’s TRIG pin to pin 7 in Arduino UNO.
Sensor’s ECHO pin to pin 6 in Arduino UNO.

SCHEMATIC DIAGRAM:
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CODING:

const int led = 13;
const int trigger =7;

const int echo = 6;

void setup() {
pinMode(led,OUTPUT);
pinMode(trigger, OUTPUT);
pinMode(echo,INPUT);

Serial.begin(9600);

void loop() {
long duration;

long distance;

digitalWrite(trigger,LOW);
delayMicroseconds(2);
digitalWrite(trigger,HIGH);
delayMicroseconds(10);

digitalWrite(trigger,LOW);

duration = pulseln(echo,HIGH);

distance = ((duration/29)/2);

Serial.print("Distance:");
Serial.print(distance);

Serial.printin("cm");
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if (distance <= 25)

{
digitalWrite(led,HIGH);
delay(500);
digitalWrite(led,LOW);

delay(500);

else

{
digitalWrite(led,LOW);

}

delay(200);

}




5. Write a program to turn ON and OFF an LED connected to an Arduino board using
python.

COMPONENTS REQUIRED:

e Arduino UNO.
e LED.
e USB Cable.

CONNECTIONS:
e LED Bulb’s Anode to pin 13 in Arduino UNO.
e LED Bulb’s Cathode to GND in Arduino UNO.

SCHEMATIC DIAGRAM:
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CODING:

const int led = 13;

void setup() {
pinMode(led, OUTPUT);
Serial.begin(9600);

}

void loop() {
if (Serial.available()) {
digitalWrite(led, Serial.read() =="1' ? HIGH : LOW);
}
}
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PYTHON CODE:

import serial

import time

a = serial.Serial('COM3', 9600)

time.sleep(2)

while True:
cmd = input("Type '1' to on LED '0' to off LED and 'q' to exit : ").strip().lower()
if cmd =="1"
a.write(b'1')
print(“LED ON”)
elif cmd =="0":
a.write(b'0')
print(“LED OFF”)
elif cmd =="q":
print(“Program Terminated.”)
break
else:

print("Invalid command.")
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6. Write a program to interface PUSH button/Digital Sensor (IR) with Arduino and turn ON
LED when PUSH button is pressed or at a Sensor detection.

COMPONENTS REQUIRED:

e Arduino UNO.

e LED.

InfraRed Module.
Jumper Wires.
USB Cable.

CONNECTIONS:
e LED Bulb’s Anode to pin 13 in Arduino UNO.
e LED Bulb’s Cathode to GND in Arduino UNO.
e Module’s VCC pin to 5V in Arduino UNO.
e Module’s GND pin to GND in Arduino UNO.
e Module’s OUT pin to pin 7 in Arduino UNO.

SCHEMATIC DIAGRAM:
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CODING:

const int led = 13;

constintir=7,;

void setup(){
pinMode(led,OUTPUT);
pinMode(ir,INPUT);
Serial.begin(9600);

}

void loop(){
int x = digitalRead(ir);
Serial.printin(x);

delay(300);

if(x==1)

{
digitalWrite(led,LOW);

}

else

{
digitalWrite(led,HIGH);

}

}
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7. Write a program to interface Bluetooth with Arduino and turn LED ON/OFF when ‘1’/’0’

is received from the smartphone using Bluetooth.

COMPONENTS REQUIRED:

e Arduino UNO.

e LED.

e HC-05 Bluetooth Module.
e Jumper Wires.

USB Cable.

CONNECTIONS:
e LED Bulb’s Anode to pin 13 in Arduino UNO.
e LED Bulb’s Cathode to GND in Arduino UNO.
e Module’s VCC pin to 5V in Arduino UNO.
e Module’s GND pin to GND in Arduino UNO.
e Module’s TXD pin to DO(TX) pin in Arduino UNO.
e Module’s RXD pin to D1(RX) pin in Arduino UNO.

SCHEMATIC DIAGRAM:

16




CODING:

const int led = 13;

void setup() {
pinMode(led, OUTPUT);
Serial.begin(9600);

}

void loop() {
if (Serial.available() > 0) {

char data = Serial.read();

if (data =="1") {
digitalWrite(led, HIGH);
Serial.printin(“LED ON.”);

}

else if (data =="'0") {
digitalWrite(led, LOW);
Serial.printin(“LED OFF.”);

}

}
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CIRCUIT DIAGRAM:
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8. Write a program to measure the Soil Moisture using Arduino and Soil Moisture Sensor.

COMPONENTS REQUIRED:

e Arduino UNO.
e Soil Moisture Sensor.

e Jumper Wires.
e USB Cable.

CONNECTIONS:

® Sensor’s VCC pin to 5V in Arduino UNO.
® Sensor’s GND pin to GND in Arduino UNO.
® Sensor’s SIGNAL pin to pin A0 in Arduino UNO.

SCHEMATIC DIAGRAM:
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CODING:

const int soilmoisture = AO;

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

pinMode(soilmoisture, INPUT);
}

void loop() {

int sensorValue = analogRead(soilmoisture);

if (sensorValue <0 | | sensorValue > 1023) {
Serial.printIn("Error: Sensor value out of range!");
}else {

int moisturePercent = map(sensorValue, 1023, 0, 0, 100);

Serial.print("Soil Moisture: ");

Serial.print(moisturePercent);

Serial.printIn(" %");
}

delay(1000);
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9. Write a program to use DHT-11 sensor to measure the Temperature and Humidity using
Arduino using Python.

COMPONENTS REQUIRED:

e Arduino UNO.
DHT-11 Module.
e Jumper Wires.

e USB Cable.

CONNECTIONS:
e Module’s VCC pin to 5V in Arduino UNO.
e Module’s GND pin to GND in Arduino UNO.
e Module’s OUT pin to pin 2 in Arduino UNO.

SCHEMATIC DIAGRAM:




CODING:

#include "DHT.h"

#define DHTPIN 2
#define DHTTYPE DHT11

DHT dht(DHTPIN, DHTTYPE);

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

}

void loop() {

delay(2000);

float humidity = dht.readHumidity();

float temperature = dht.readTemperature();

if (isnan(humidity) | | isnan(temperature)) {
Serial.printIn("Failed to read from DHT sensor!");

return;

Serial.print("Humidity: ");
Serial.print(humidity);
Serial.print(" % \t");
Serial.print("Temperature: ");
Serial.print(temperature);
Serial.printin(" *C");

}
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CIRCUIT DIAGRAM:
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PYTHON CODE:

import serial

import time

arduino = serial.Serial(port='"COM3',9600)

time.sleep(2)

print("Reading data from Arduino...")

while True:
try:
data = arduino.readline().decode().strip()
if data:
if "," in data:
temperature, humidity = data.split(",")
print(f"Temperature: {temperature} °C, Humidity: {humidity} %")
else:
print("Arduino says:", data)
except Exception as e:

print("Error:", e)
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10. Write a program to measure Distance using Ultrasonic Sensor and Arduino.

COMPONENTS REQUIRED:

e Arduino UNO.
e Ultrasonic Sensor.

e Jumper Wires.
e USB Cable.

CONNECTIONS:
e Sensor’s VCC pin to 5V in Arduino UNO.
e Sensor’s GND pin to GND in Arduino UNO.
e Sensor’s TRIG pin to pin 7 in Arduino UNO.
e Sensor’s ECHO pin to pin 6 in Arduino UNO.

SCHEMATIC DIAGRAM:
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CODING:

const int trigger = 7;

const int echo = 6;

void setup() {
pinMode(trigger, OUTPUT);
pinMode(echo,INPUT);

Serial.begin(9600);
}

void loop() {
long duration;

long distance;

digitalWrite(trigger,LOW);
delayMicroseconds(2);
digitalWrite(trigger,HIGH);
delayMicroseconds(10);

digitalWrite(trigger,LOW);

duration = pulseln(echo,HIGH);
distance = ((duration/29)/2);
Serial.print("Distance:");
Serial.print(distance);
Serial.printIn("cm");

delay(200);
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CIRCUIT DIAGRAM:
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11.Detect the vibration of an object using Arduino.

COMPONENTS REQUIRED:

e Arduino UNO.

e LED.

e Vibration Sensor.
e Jumper Wires.
USB Cable.

CONNECTIONS:

e LED Bulb’s Anode to pin 13 in Arduino UNO.
LED Bulb’s Cathode to GND in Arduino UNO.
Sensor’s VCC pin to 5V in Arduino UNO.
Sensor’s GND pin to GND in Arduino UNO.
Sensor’s OUT pin to pin 2 in Arduino UNO.

SCHEMATIC DIAGRAM:
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CODING:

const int vibrationSensor = 2;

const int led = 13;

void setup() {

pinMode(vibrationSensor, INPUT);
pinMode(led, OUTPUT);

Serial.begin(9600);

Serial.printIn("Vibration Monitoring Started...");

void loop() {
int sensorValue = digitalRead(vibrationSensor);
if (sensorValue != HIGH && sensorValue = LOW) {
Serial.printIn(" 4. Error: Invalid sensor reading!");
digitalWrite(led, LOW);
delay(500);

return;

}

if (sensorValue == HIGH) {

digitalWrite(led, HIGH);

Serial.printIn(" £4 Vibration Detected.");
}else {

digitalWrite(led, LOW);

Serial.printIn(" @ No Vibration Detected.");

}
delay(100);
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CIRCUIT DIAGRAM:
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12.Detect the object using IR sensor.

COMPONENTS REQUIRED:

e Arduino UNO.

e Buzzer Module.
InfraRed Sensor.
e Jumper Wires.
USB Cable.

CONNECTIONS:
e Buzzer Module’s VCC to pin 5V in Arduino UNO.
e Buzzer Module’s GND to GND in Arduino UNO.
e Buzzer Module’s I/0O to pin 13 in Arduino UNO.
e Sensor’s VCC pin to 5V in Arduino UNO.
e Sensor’s GND pin to GND in Arduino UNO.
e Sensor’s OUT pin to pin 8 in Arduino UNO.
SCHEMATIC DIAGRAM:




CODING:

const int led = 13;

constintir=38;

void setup(){
pinMode(led,OUTPUT);
pinMode(ir,INPUT);

Serial.begin(9600);
}

void loop(){

int x = digitalRead(ir);

delay(300);
if(x==1)
{

digitalWrite(led,LOW);
Serial.printIn("OBJECT DETECTED");

}

else
{
digitalWrite(led,HIGH);
Serial.printIn("NO OBJECT DETECTED");
}
}
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CIRCUIT DIAGRAM:
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13.Sense a Finger when it is placed on Board using Arduino.

COMPONENTS REQUIRED:

e Arduino UNO.

e LED.

e TTP 223 Touch Sensor.
e Jumper Wires.

e USB Cable.

CONNECTIONS:

LED Bulb’s Anode to pin 13 in Arduino UNO.
LED Bulb’s Cathode to GND in Arduino UNO.
Sensor’s VCC pin to 5V in Arduino UNO.
Sensor’s GND pin to GND in Arduino UNO.
Sensor’s OUT pin to pin 2 in Arduino UNO.

SCHEMATIC DIAGRAM:




CODING:

const int touchPin = 2;

const int ledPin = 13;

void setup() {
pinMode(touchPin, INPUT);
pinMode(ledPin, OUTPUT);
Serial.begin(9600);

}

void loop() {
int touchState = digitalRead(touchPin);

Serial.printin(touchState);

if (touchState == HIGH) {

digitalWrite(ledPin, HIGH);
}

else {
digitalWrite(ledPin, LOW);
}

delay(100);
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CIRCUIT DIAGRAM:

OUTPUT:

e © O ICIN®)

rx B8 Arduino

POWER

=
o

42




43




14. Write a program for Temperature Notification using Arduino.

COMPONENTS REQUIRED:

e Arduino UNO.
e DHT-11 Sensor.
e Jumper Wires.

e USB Cable.

CONNECTIONS:
e Sensor’s VCC pin to 5V in Arduino UNO.
e Sensor’s GND pin to GND in Arduino UNO.
e Sensor’s DAT pin to pin 2 in Arduino UNO.

SCHEMATIC DIAGRAM:
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CODING:

#include <DHT.h>

#define DHTPIN 2
#define DHTTYPE DHT11

#define TEMP_THRESHOLD 30

DHT dht(DHTPIN, DHTTYPE);

void setup()

{
Serial.begin(9600);

dht.begin();
}

void loop()
{
delay(2000);
float temperature = dht.readTemperature();
if (isnan(temperature))
{
Serial.printIn("Failed to read from DHT sensor!");
return;
}
Serial.print("Temperature: ");
Serial.print(temperature);

Serial.printIn(" °C");
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CIRCUIT DIAGRAM:
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if (temperature > TEMP_THRESHOLD)

{

Serial.printIn("Temperature exceeds threshold!");
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15.Use LDR to vary the Light Intensity of LED using Arduino.

COMPONENTS REQUIRED:

e Arduino UNO.
e LED.
e LDR.
e Jumper Wires.

e USB Cable.

CONNECTIONS:
e LDR Module’s VCC pin to 5V in Arduino UNO.
e LDR Module’s GND pin to GND in Arduino UNO.
e LDR Module’s AO pin to AO pin in Arduino UNO.

SCHEMATIC DIAGRAM:
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CODING:

const int IdrPin = AO;

const int ledPin = 13;

void setup() {
pinMode(ledPin, OUTPUT);

Serial.begin(9600);
}

void loop() {
int IdrValue = analogRead(ldrPin);
int ledBrightness = map(ldrValue, 0, 1023, 0, 255);

analogWrite(ledPin, ledBrightness);

Serial.print("Light Intensity: ");
Serial.print(ldrValue);
Serial.printin(" Ix");

delay(100);
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