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“Every once in a while, a new technology, an 
old problem, and a big idea turn into an 

innovation.” – Dean Kamen
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Preface

This society would not have been possible without the tireless 
efforts of our teachers and admin members. A special thanks to 
Samta Jain Ma’am, Monika Sen Chaudhury Ma’am and Vibhav
Anand Sir for making this society what it is today.

This book was written by Mihir Vardhan. The course you are 
following has been developed just for this society but a thorough list 
of sources crediting the original creators of certain graphics and 
texts in this book has been included at the end.

Introduction

The purpose of this handbook is to introduce you to the 
program we have designed for the Robotics and Innovation Society, 
to introduce you to the components in the kits you will receive and 
to give you guidance on the projects we will be doing.

The course material and projects have been designed to
introduce you in steps to the basics of circuitry and the power of the 
Arduino. Once you master these you’re ready to ideate, innovate 
and create.

We sincerely hope you learn a lot while enjoying yourself in 
this society. For any questions, feedback or guidance, feel free to 
use the contact page at the end of the book to contact us.
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Components
Identifying the components in your kits and 

understanding how they work

A
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Contents of Your Kit

1x Arduino Uno 1x Breadboard 1x 5v Geared DC
Motor

1x 5v Relay Jumper Wires LEDs

330 Ohm Resistors Potentiometer Photoresistor

Piezo Buzzer 2N 2222A Transistor Pushbutton
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Understanding your components

1x Arduino Uno

330 Ohm Resistors

Piezo Buzzer

1x 5v Relay

An Arduino is a microcontroller. Think of this
as a small computer in your palm. You can
program an Arduino to control the electronics
you connect to it.

A Relay is an electrically operated switch. To
turn on the switches in your house, you press
them. A relay on the other hand is turned on
when you supply it with voltage. A relay can
be used to control large devices we cannot
directly connect to an Arduino.

A resistor is an electrical component that
regulates the flow of current in a circuit.
Resistors are used to reduce the voltage in
the circuit they are connected.

A Piezo Buzzer works like a speaker. On
passing electricity through it, it produces a
sound. In a future project, we will learn to
control the frequency of a piezo buzzer too.
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Understanding your components

1x Breadboard

Jumper Wires

Potentiometer

2N 2222A Transistor

In this society, you will learn to make circuits
and as we progress, your circuits will get
bigger and you may make mistakes. A
breadboard allows you to easily assemble and
disassemble circuits without having to solder
joints or worry about making mistakes.

These are like normal wires but have
connectors on them which allow you to
connect components to your breadboard.

Earlier we learnt about resistors. A
potentiometer is also known as a variable
resistor as by turning the knob on it, you can
change its resistance.

Earlier we learnt about relays. The transistors
we will be using are like much smaller relays.
They too are switches which turn on when
current is supplied to them.
One big difference is that relays can only turn
on or off the flow of current in a circuit but a
transistor can not only turn a circuit on or off,
but also control how much current passes
through it.
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Understanding your components

1x 5v Geared DC
Motor

Photoresistor

Pushbutton

LEDs

A motor turns electrical energy to mechanical
energy. When we connect it to a voltage
source its shaft begins to rotate. We will use
these to add motion to our creations.

An LED functions just like a normal bulb with
one unique character. A bulb will begin to
glow no matter which direction current is
flowing through it. An LED however will only
allow current to pass in one direction. It is for
this reason that it is called a light emitting
diode.

Earlier we learnt about resistors. A
photoresistor is just a resistor whose
resistance depends upon the light it is
receiving.

A pushbutton is a device used to turn the
current in a circuit on or off. The pushbuttons
in your kits are designed so they can easily be
fitted onto your breadboard.
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Design Thinking
Identifying and Solving Problems

B
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Design Thinking Cycle

Empathy: To start seeing the user and their needs differently 
than when you started.

Define: To have a clear challenge statement. Know the problem 
before you start looking for solutions.

Ideate: To have a diverse suite of solutions that you can choose 
from to prototype.

Prototype: To create something that enables your team and/or 
the users to interact with the solution.

Feedback: To gain insights from others that you can use to 
improve your solution.

Reflect: To gain insights from your own reflection that enables 
you to create a new iteration of your prototype.
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Each Step In Detail

Empathy: Go beyond your assumptions. Uncover essential 
needs of your user. Interview them and observe the 
challenges they face. In the empathy stage, expect surprising 
insights.

Define: Bring the problem into focus. Develop a problem 
statement. What exactly is the problem? Who are we 
targeting or benefitting? Why is the issue important?

Ideate: Move beyond obvious solutions. Think big and create 
multiple ideas. Write each idea down and discuss it with your 
partner and create a pros and cons list. 

Prototype: Move your ideas out of your head and into the 
physical world. Pick and choose your best ideas. Refine them 
and make a physical prototype for your users to interact with.

Feedback: Test and refine your solutions. Learn even more 
about your user. Collect feedback about the prototype you 
have created. Think of how you can improve your existing 
solution.

Reflect: Do your designs meet user needs? Given a chance to 
rewind time, what one thing would you focus more on? Why?
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Prototyping
Developing skills to convert ideas into reality

C

12



Note:

This handbook details the wiring you will need to get your 
project working.

The great thing about the Arduino IDE is that it comes with 
extremely well documented code for your projects. 

Follow the picture you see below to navigate to the examples 
in your Arduino IDE. The last line of each project page in this book 
tells you where to find the correct example code.

Lines of code written after ‘//’ or in between a pair of /* and */
are known as comments. These lines are not read by the compiler 
and are just there for your understanding.
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Project 1: Blinking an LED

Connections
1. Pin 13 to LED positive
2. Ground Pin on Arduino to LED negative through 330 Ohm 

resistor

We will learn how to output using the Arduino. This project 
will let us blink an LED. 

Connections:
1. Pin 13 to LED positive
2. Ground Pin on Arduino to LED negative through 330 Ohm 

resistor

Code:
File > Examples > Basics > Blink
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Project 2: Using Buttons

Connections:
1. Pin 13 to LED positive
2. Ground Pin on Arduino to LED negative through 330 Ohm 

resistor
3. Pushbutton attached to pin 2 from +5V
4. 10K resistor attached to pin 2 from ground
Code:
File > Examples > Digital > Button

We will learn how to take inputs using the Arduino. This 
project will let us turn an LED on and off using a button.
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Project 3: Using Potentiometers

Connections:
1. Pin 13 to LED positive
2. Ground Pin on Arduino to LED negative through 330 Ohm 

resistor
3. Potentiometer outer connections to positive and 

negative. Central connection to A0.
Code:
File > Examples > Analog > Analog Input

We will learn how to take inputs using the Arduino. This 
project will let us blink an LED at a variable frequency.
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Project 4: Pulse Width Modulation

Connections:
1. PWM Pin 9 to LED positive
2. Ground Pin on Arduino to LED negative through 330 Ohm 

resistor

Code:
File > Examples > Analog > Fading

We will learn how to output variable voltages with the 
Arduino. In this project, we will vary the brightness of an LED.
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Project 5: More PWM!

Connections:
1. PWM Pin 9 to LED positive
2. Ground Pin on Arduino to LED negative through 330 Ohm 

resistor
3. Potentiometer outer connections to positive and 

negative. Central connection to A0.

Code:
File > Examples > Analog > Analog In Out Serial

In this project, we will vary the brightness of an LED using a 
potentiometer.
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Project 6: Controlling Motors

Connections:
1. Pin 9 to LED transistor base
2. Ground Pin on Arduino to motor negative
3. Transistor collector to 5V and emitter to motor positive
Code:
File > Examples > Analog > Fading

We will learn how to control a motor in one direction using a 
transistor. In this project we will control the speed of the 
motor too.
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Project 7: Photoresistors!

Connections:
1. Pin 13 to LED positive and LED negative to ground through 

330 Ohm resistor
2. Photoresistor to 5V and A0
3. A0 to ground through 330 Ohm resistor
Code:
Over the past 6 projects you have learnt all the code you will 
need to complete this project. Don’t worry, if your code 
doesn’t work, we will discuss the correct code in our next 
session.

This is the first project in which we’ll use sensors!
The best way to learn something is by experimenting! In this 
project, I’ve given you the wiring below and with your 
knowledge of photoresistors, your challenge is to make a 
light that automatically turns on when the ambient light 
reduces.
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