Physical World, Units and Measurements

Introduction

Physics is the branch of science that studies matter, energy, motion, force, and the laws of nature.
To understand physical phenomena accurately, scientists use standard units and precise
measurements. This chapter introduces the scope of physics, the International System of Units (SI),
dimensions, significant figures, and methods of measurement.

Physical World

What is Physics?

Physics is the study of natural phenomena and the fundamental laws that govern the universe.
It explains concepts such as:

* Motion

* Force

* Energy

* Heat

* Light

* Electricity

* Magnetism

Physics plays an important role in technology, engineering, medicine, communication, and space
research.

Fundamental Forces in Nature

Types of Forces

There are four fundamental forces in nature:

* Gravitational Force

* Electromagnetic Force
* Strong Nuclear Force
* Weak Nuclear Force

These forces are responsible for all interactions in the universe.



Physical Quantities
Definition

A physical quantity is a quantity that can be measured and expressed with a numerical value and a
unit.

Physical quantities are of two types:

* Fundamental Quantities
* Derived Quantities

Examples:

* Length
* Mass

* Time

* Velocity
* Force

* Energy

SI System of Units

International System of Units

The SI System (International System of Units) is the standard system of measurement used
worldwide.

The seven SI base units are:

* Length - metre (m)

* Mass - kilogram (kg)

* Time - second (s)

* Electric Current - ampere (A)

» Temperature - kelvin (K)

* Amount of Substance - mole (mol)
* Luminous Intensity - candela (cd)

Derived Units

Definition

Derived units are obtained by combining SI base units.
Examples:

* Velocity - m/s



* Acceleration - m/s?

* Force - newton (N)

* Energy - joule (J)

* Pressure - pascal (Pa)

Measurement of Physical Quantities

Accuracy and Precision

Measurement is the process of comparing an unknown quantity with a standard unit.
Important terms:

* Accuracy - Closeness to the true value.
* Precision - Consistency of repeated measurements.

Both are essential for reliable experimental results.

Errors in Measurement

Types of Errors

The main types of errors are:

* Systematic Errors
* Random Errors

* Least Count Errors
* Personal Errors

Errors can be reduced by using proper instruments and repeated observations.

Significant Figures

Meaning

Significant figures are the meaningful digits in a measured quantity.

Rules of significant figures help represent measurements correctly and improve the accuracy of
calculations.



Dimensional Analysis

Importance

Dimensional Analysis is used to:

* Check the correctness of equations.
+ Convert units from one system to another.
* Derive relationships between physical quantities.

It is based on the dimensions of physical quantities.

Applications of Units and Measurements

Importance

Units and measurements are used in:

+ Scientific Research

* Engineering

* Medical Science

+ Construction

* Manufacturing

+ Space Technology

* Laboratory Experiments

They ensure uniformity and accuracy in measurements.

Key Points

* Physics studies matter, energy, and natural laws.

* Physical quantities are fundamental or derived.

+ Sl is the internationally accepted system of units.

* Accurate and precise measurements are essential in science.

* Errors are unavoidable but can be minimized.

« Significant figures improve the reliability of calculations.

« Dimensional analysis helps verify equations and convert units.

Chapter Summary

This chapter introduces the physical world and the importance of measurement in physics. It explains
physical quantities, SI units, derived units, measurement techniques, errors, significant figures, and
dimensional analysis. These concepts form the foundation for all topics in physics and are essential for
scientific experiments and practical applications.
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