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PHYSICS 
Complete Study Material and 1000 Objective bits 

Useful for all SSC, RRB & Group Exams 

 

PHYSICAL QUANTITIES 

           The quantities like length, mass, time, 

temperature, area, volume and density, etc. 

which can be measured, are known as physical 

quantities are speed and velocity, 

acceleration, pressure, energy, work power, 

electric current, luminous intensity, amount of 

substance, force, momentum, etc. 

A physical quantity is represented by a 

u e , follo ed y a u it. The u e  plus 
u it  is k o  as the ag itude  of the 
physical quantity. 

PHYSICAL QUANTITES ARE OF TWO TYPES: 

    (I)   Basic physical quantities, and 

    (ii)   Derived physical quantities, 

BASIC PHYSICAL QUANTITIES 

There are a total of 7 basic physical quantities. 

Length, mass, time, electric current, 

temperature, luminous intensity and amount 

of substance. All other quantities of physics 

can be expressed in terms of these physical 

quantities. 

DERIVED PHYSICAL QUANTITIES 

A physical quantity obtained by multiplying or 

dividing one basic physical quantity with another 

basic physical quantity, is known as a derived 

quantity. 

The basic quantity are also known as base 

quantities. Basic quantities are fundamental 

quantities. 

A unit is a quantity  of dimension used as a 

standard of measurement. 

(i)          There should be a standard unit of 

measurement, 

(ii)      A comparison should be made between the 

standard unit of measurement and the quantity to 

be measured. 

INTERNATIONAL SYSTEM OF UNITS (SI UNITS) 

The international system of units is called SI units 

in short. Actually, SI units is the short form of the 

F e h a e  Syste e I te atio al d  U its  
hi h ea s I te atio al Syste  of U its  . 

THE SEVEN BASE UNITS OF THE INTERNATIONAL 

SYSTEM OF MEASUREMENT: 

Basic quantity Name of the 

base SI unit 

Symbol of SI 

unit 

1.   Length 

2.   Mass 

3.   Time 

4.   Electric 

current 

5.   Temperature 

6.   Luminous 

intensity 

7.   Amount of 

substance 

    Metre 

    Kilogram 

   Second 

    Ampere 

     

    Kelvin 

    Candela 

 

   mole 

           m 

          kg 

           s 

           A 

 

           K 

           cd 

           

         mol 

 

The speed of light in vacuum is 299 792 

458 m/s. 

METRE 
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        Metre is the SI unit of length. A metre is 

the length of path travelled by light in vacuum 

during a time interval of 1/299 792 458 of a 

second. 

      

1 kilometre = 1000 metres 

1 centimetre = 1/100 metre 

1 millimetre = 1/1000 metre 

2.    KILOGRAM 

Kilogram is the SI unit of mass.  

 

     

1 quintal    =    100 kg 

1 tonne      =    1000 kg 

1 gram       =     1/1000 kg   

1 milligram  =  1/1000 gram 

Kilogram is denoted by the symbol kg, gram by 

g and milligram by mg. 

3.    SECOND 

Second is the SI unit of time. 

60 seconds        =     1 minute 

60 minutes        =     1 hour 

24 hours             =    1 day 

4.    AMIPERE 

Ampere is the SI unit of electric current. The 

ampere is the constant current which, if 

maintained in two straight parallel conductors 

of infinite length and of negligible circular 

cross-section placed 1 metre apart in vacuum, 

would produce between them a force of 2 x 

10
-7

 newtons per metre of length. 

5.     KELVIN 

Kelvin is the SI unit of temperature. The triple 

point of water is temperature at which all the 

three phases of water (ice, liquid and water 

vapour) co-exist in dynamic equilibrium. The 

triple point of water has been assigned a 

temperature of 273.16 kelvin. The Kelvin is 

s1/273.16 of the thermodynamic temperature 

of the triple point of water. 

6.      MOLE 

Mole is the SI unit of the amount of substance. 

A mole is the amount of substance which 

contains as many elementary particles (atoms, 

molecules or ions) as there are in 12 grams of 

carbon-12. 

7.        CANDELA 

Candela is the unit of luminous intensity 

(luminous intensiy means brightness of light). 

PREFIXES FOR USE WITH SI UNITS: 

Value prefix Symbol 

10
18 

exa- E 

10
15 

peta- P 

10
12 

tera- T 

10
9 

giga- G 

10
6 

mega- M 

10
3 

kilo- K 

10
2 

hecto- h 

10
1 

deca- da 

10
-1 

deci- d 

10
-2 

centi- c 

10
-3 

milli- m 

10
-6 

micro- µ 

10
-9 

nano- n 

10
-12 

pico- p 

10
-15 

femto- f 

10
-18 

atto- a 

DERIVED UNITS (OR DERIVED SI UNITS) 

A unit obtained by multiplying or dividing one 

base unit is called a derived unit. 

The derived physical quantities like area, 

volume, density, momentum etc, all are 

derived SI units which have been derived 

(obtained) from the base SI units. 

The base SI unit of distance (which is a length) 

is metre (m) and that of time is second (s) . so 
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Unit of speed =
  a      = m/s or 

ms
-1

 

Thus, the SI unit of speed is metre per second 

which is written as m/s or ms
-1

. 

 

 

SOME DERIVED SI UNITS 

Name of the 

derived 

quantity 

Name of the 

derived SI 

unit 

Symbol of 

the derived 

SI unit  

Area square 

metre 

m
2 

Volume cubic metre m
3 

Density kilogram per 

cubic metre 

Kg/m
3
orkg-

m
-3 

Speed (and 

velocity) 

metres per 

second 

m/s or ms
-1 

Acceleration metre per 

second 

square 

m/s
2
orms

-2 

Momentum kilogram-

metre per 

second 

Kg.m/s or 

kg.ms
-1 

Force (and 

weight) 

newton N 

Work (and 

energy) 

joule J 

Power watt W 

Pressure pascal Pa 

 

MOTION, DISTANCE AND DISPLACEMENT 

A body is said to be in motion (or moving) 

when is position changes continuously with 

respect to a stationary object taken as a 

reference point. 

The distance travelled by a body is the actual 

length of the path covered by a moving body 

irrespective of the direction in which the body 

travels. 

When a body moves from one point to 

another, the distance travelled refers to the 

actual length of the indirect path whereas 

displacement refers to the straight line path 

between the initial and the final positions. So, 

whatever be the actual length of the path 

followed by a moving body, displacement of 

the body is always represented by the 

shortest distance between the initial and final 

positions of the body. Thus, when a body 

moves from one position to another, the 

shortest (straight line) distance between the 

initial position and final position of the body, 

along with direction, is known as its 

displacement. 

 

When a body travels from A to B and then to C 

the distance travelled = p +b 

                and displacement = h 

Distance is a scalar quantity (because it has 

magnitude only) but displacement is a vector 

quantity because it has magnitude as well as a 

direction. 

UNIFORM MOTION 

A body has a uniform motion if it travels equal 

distances in equal intervals of time , no matter 

how small these time intervals may be. The 

distance – time graph for uniform motion is a 

straight line. 

 

NON – UNIFORM MOTION 

A body has a non-uniform motion if it travels 

unequal distances in equal intervals of time. 

The motion of a freely falling body is an 

example of non-uniform motion. The distance-

time graph for a body having non-uniform 

motion is a curved line. 
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The distance – time graph is a curved line, the 

motion will non – uniform. It should be noted 

that non – uniform motion also called 

accelerated motion. 

SPEED, VELOCITY AND ACCELERATION 

The motion of a body can be described by 

three terms: speed, velocity and acceleration. 

SPEED 

Speed of a body is the distance travelled by it 

per unit time. 

 

Speed  = 
D a  aT  a  

A ody t a els dista e s  i  ti e t , the  its 
speed  is gi e  y: 𝑣 = s

 

Where   v = speed 

               s = distance travelled 

               t = time taken (to travel that                  

distance) 

The SI unit of distance is metre (m) and that of 

time is second (s), therefore, the SI unit of 

speed is metres per second which is written as 

m/s or ms
-1. 

Speed has magnitude only, it has no specified 

direction, therefore, speed is a scalar quantity. 

AVERAGE SPEED 

The average speed of a body is the total 

distance travelled divided by the total time 

taken to cover this distance. 𝐴𝑣 𝑎𝑔  = Total time travelledTotal time taken  

UNIFORM SPEED (OR CONSTANT SPEED) 

A body has a uniform speed if it travels is 

equal distances in equal intervals of time, no 

matter how small these time intervals may be. 

For example, a car is said to have uniform 

speed of say, 60 km per hour, if it travels 30 

kms every half hour, 15 kms every quarter of 

an hour, 1 km every minute, and 1/60 km 

every second. 

VELOCITY 

Velocity of a body is the distance travelled by 

it per unit time in a given direction. Velocity of 

a body is its speed in a specified direction. 

Velocity = Distance travelled in a given 

direction /Time taken 

         v  =  s/t 

         v  =  velocity of the body 

         s  =  distance travelled (in the given 

direction) 

         t  =  time taken (to travel that distance) 

The unit of velocity is the same as that of 

speed, namely, metres per second (m/s or ms
-

1
) 

Speed has only magnitude. So speed is a scalar 

quantity but velocity has magnitude as well as 

direction. Velocity is a vector quantity. 

             v  =  s/t 

             s  =  v x t 

Distance travelled  = average velocity x time 

UNIFORM VELOCITY (OR CONSTANT 

VELOCITY) 

A body has a uniform velocity if it travels in a 

straight line and moves over equal distances in 

equal intervals of time, no matter how small 

these time intervals may be.     

THE VELOCITY OF A BODY CAN BE CHANGED 

IN TWO WAYS : 

(i)          by changing the speed of the body, 

and 

(ii)        by keeping the speed constant but by 

changing the direction. 

ACCELERATION 
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Acceleration of a body is defined as the rate of 

change of its velocity with time. 

Acceleration = change in velocity /time taken 

for change 

Change in velocity = final velocity = initial 

velocity 𝐴 𝑙 𝑎 𝑖= final velocity − initial velocitytime taken  

Acceleration  a = 
−

 

        a  =  Acceleration of the body 

         v  =  Final velocity of the body 

         u  =  Initial velocity of the body 

         t  =  Time taken for the change  

                  in velocity 

The S.I. u it of a ele atio  is ete s pe  
se o d pe  se o d  o  et es pe  se o d 
s ua e  hi h is itte  as m/s

2
 or ms

-2
. 

Acceleration is a vector quantity and when a 

body is moving with uniform velocity, its 

acceleration will be zero. 

UNIFORM ACCELERATION 

A body is said to be accelerated if it travels in 

a straight line and its velocity increases by 

equal intervals of time. A body has a uniform 

acceleration if its velocity changes at a 

uniform rate. 

Here are some examples of the uniformly 

accelerated motion. 

(i)       The motion of a freely falling body is  

           an example of uniformly accelerated 

          motion. 

(ii)     The motion of a bicycle going down  

          the slope of a road when the rider is  

   not pedaling and wind resistance is  

   negligible, is also an example of uniformly 

   accelerated motion. 

(iii)    The motion of a ball rolling down an  

          Inclined plane is an example of  

          uniformly accelerated motion.  

NON – UNIFORM ACCELERATION 

A body has a non – uniform acceleration if its 

velocity increases by unequal amounts in 

equal intervals of time. In other words, a body 

has non – uniform acceleration if its velocity 

changes at a non – uniform rate. 

RETARDATION (OR DEACCELERATION OR 

NEGATIVE ACCELERATION) 

   A body is said to be retarded if its velocity is 

decreasing. Retardation is measured in the 

same way as acceleration, that is, retardation 

is equal to change in velocity/time taken and 

has the sa e u it of ete s pe  se o d  
(m/s

2
 or ms

-2
). Retardation in actually 

acceleration with the negative sign. 

       Retardation is measured in the same way 

as acceleration that is, retardation is equal to 

change of velocity/time taken and has the 

sa e u it of et es pe  se o d pe  se o d  
(m/s

2
 or ms

-2
). Retardation is actually 

acceleration with the negative sign. 

Average velocity 𝐴𝑣 𝑎𝑔  𝑣 𝑙 𝑖 𝑦= initial velocity + final velocity2  

EQUATIONS OF UNIFORMLY ACCELERATED 

MOTION 

There are three equations for the motion of 

those bodies which travels with a uniform 

acceleration. These equation give relationship 

between initial velocity, time taken, 

acceleration and distance travelled by the 

bodies. 

 

 

 


