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1 THEORY

(i) At first, to find the resistance per unit length (p) of the bridge, wire connections are
made as shown in Figure.1a where connections are made with the resistance box X in the
extreme left gap G, a copper strip ¥ of practically zero resistance in the extreme right
gap Gy and two equal resistances Q; and Q5 in the two middle gaps. Let with certain
resistance X in the resistance box X the null point be obtained at a distance /; from the
left end. When the box X with resistance X and the copper strip Y are interchanged, let
the null point be obtained at a distance I, from the left end.

If 3, Q and A, Q are the end resistances at the left and right ends of the bridge
wire then before interchanging X and ¥ we may write by employing Wheatstone bridge
principle,

Q| . X+/I|+lr|p
O Y+, +(100-1))p
(oF X+4, +1p

B0 XS TEA 0k 5 100

After interchanging X and Y, if we proceed in the same manner as indicated above
We again get,
0 Y+ A, + bp
Q1+0: X+Y+ +4+ 100p

From the above two values of the ratio Q1/(Q) + O,) we get,
X+/1] +l]p: Y+r’1| +[LO

Then it can be shown that

O
-
As the resistance Y of the copper strip is practically zero, therefore,
X
= 1
P T (1

(1) Now, the connections are made as in Figure.1b by placing the given wire of resistance R
in the extreme right gap Gy, a resistance box S in the extreme left gap G, and two equal
resistances Oy and Q5 in the two middle gaps G, and Gj respectively. Let a null point be
obtained at a distance 7} from the left end with a resistance S in the resistance box S. On
interchanging the positions of the given wire R and the resistance box S, anew null point
is obtained at a distance [; from the left end.

Then it can be shown that
S-R
L -1

,
2 |

p:

or, R=S-p(h-1) (2)

(iii) If the resistances R; and R, of the given wire at two different temperatures #;C (low) and
1,C (high) are found out by using equation 1 and equation 2, then it can be shown that
the temperature-coeflicient () is given by

Ry — R,
W b = — °C 3
Adt%@r&%&; ¢ Rit; — Ryt o )
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LATEX SOURCE CODE

\documentclass[12pt]{article}
\usepackage[UTF8]{inputenc}
\usepackage{amsmath}
\usepackage{amssymb}
\usepackage{mathtools}
\usepackage{graphicx}
\usepackage{txfonts}
\usepackage{amsfonts}
\usepackage[T1]{fontenc}
\usepackage{mathdesign}
\usepackage{caption}
\usepackage{subcaption}
\usepackagef{titling}
\usepackage{enumitem}
\usepackage{bm}
\usepackage{makecell}
\usepackage{geometry}
\usepackage{setspace}
\geometry{adpaper,margin=1.0in}
\graphicspath{E:\Latex practice files}
\def\nn{\nonumber}

\def\no{\noindent}
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INTRODUCTION

What is Arduino?

Arduino is an open-source hardware and software company, project and user community that designs and
manufactures single-board microcontrollers and microcontroller kits for building digital devices. Its
hardware products are licensed under a CC-BY-SA license, while software is licensed under the GNU
Lesser General Public License (LGPL) or the GNU General Public License (GPL),[1] permitting the
manufacture of Arduino boards and software distribution by anyone. Arduino boards are available
commercially from the official website or through authorized distributors.

Arduino board designs use a variety of microprocessors and controllers. The boards are equipped with
sets of digital and analog input/output (I/O) pins that may be interfaced to various expansion boards
(‘shields) or breadboards (for prototyping) and other circuits. The boards feature serial communications
interfaces, including Universal Serial Bus (USB) on some models, which are also used for loading
programs. The microcontrollers can be programmed using the C and C++ programming languages, using
a standard API which is also known as the "Arduino language". In addition to using

traditional compiler toolchains, the Arduino project provides an integrated development

environment (IDE) and a command line tool (arduino-cli) developed in Go.

Arduino Uno

The Arduino Uno is an open-source microcontroller board based on

the Microchip ATmega328P microcontroller and developed by Arduino.cc.[2][3] The board is equipped
with sets of digital and analog input/output (I/O) pins that may be interfaced to various expansion
boards (shields) and other circuits.[1] The board has 14 digital VO pins (six capable of PWM output), 6
analog I/O pins, and is programmable with the Arduino IDE (Integrated Development Environment), via
a type B USB cable.[4] It can be powered by the
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PROJECT 1:
LED Blinking and Fading

A light-emitting diode (LED) is a semiconductor light source that
emits light when current flows through it. LEDs are small, powerful
lights that are used in many different applications.

o LED Blinking

Here, we will work on blinking an LED, the Hello World of
microcontrollers. It is as simple as turning a light on and off.

Components Required

» 1 x Breadboard

» 1 x Arduino UNO R3 board
» 1 xLED

» 1 x 330Q Resistor

. henticated .
» 2 x Jumper wires Authentieats
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The Circuit

First, we connect pin 7 on our Arduino to a spot on our
breadboard, then the resistor. On the other side of the
resistor, we insert our LED.

Note: LEDs are polarized, meaning that they have a certain
way they need to be connected if we are to not blow them.
We connect the positive lead of the LED to the resistor and
run a wire from the ground lead to the GND pin on the
Arduino. The result will look like this schematic below.

The Code

int led =7,
void setup(){
pinMode(led,OUTPUT);
}
void loop(){
digitalWrite(led,HIGH);
delay(1000);
digitalWrite(led,LOW); Princip!
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