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MUST KNOW DEFINITIONS

Linear momentum : The product of mass and velocity of a moving body gives the magnitude of linear 
momentum. It acts in the direction of the velocity of the object.

Like parallel forces : Two or more forces of equal or unequal magnitude acting along the same direction 
parallel to each other.

Unlike parallel 
forces

: Two or more equal forces or unequal forces act along opposite directions parallel to 
each other.

Resultant Force : When several forces act simultaneously on the same body, then the combined effect 
of multiple forces can be represented by a single force, as resultant.

Moment of the 
couple

: It is measured by the product of any one of the forces and the perpendicular distance 
between the line of action of two forces.

Laws of Motion

UNIT

1

Physics

CONCEPT MAP

Statics Dynamics

Aristotle

Galileo

First law of motion

Gravitation Universal law
of gravitation

Variation of g 

Second law of motion Momentum and force Mass and weight

 Inertia and its types

Apparent weight

Kinematics

Third law of motion Weightlessness

Isaac Newton
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2�  Sura’s ➠ X Std Science ➠ Physics ➠ Unit 1

Impulse : When a force F acts on a body for a period of time t, then the product of force and 
time.

Weight : Weight is equal to gravitational force. Also weight (W) = mass × acceleration due to 
gravity. i.e W = mg

Mass : The quantity of matter contained in the body. Its SI unit is kilogram (kg).
Inertial mass : If mass is defined in association with force and inertia, it is termed as “inertial mass”.

Gravitational mass : When the mass of a body is defined in association with the gravitational field, it is 
termed as “gravitational mass”.

Apparent weight : Apparent weight is the weight of the body acquired due to the action of gravity and 
other external forces on the body.

Weightlessness : Whenever a body or a person falls freely under the action of Earth’s gravitational 
force alone, it appears to have zero weight.

Formulae

1. Linear Momentum                       p = mv

2. Parallel forces are acting in the same 
direction                          Fnet  = F1 + F2  

3. Parallel unequal forces are acting in the 
opposite direction                     

Fnet  = F1 – F2 (if F1 > F2)

Fnet  = F2 – F1 (if F2 > F1)

4. Torque                                                   t = F × d   
5. Principle of moments F1 × d1 = F2 × d2

6. Moment of Couple M = F  × S

7. Force F = m × a

8. Impulse                                                J = DP

9. Law of conservation of linear  
momentum m1v1 + m2v2 = m1u1 + m2u2

10. Newton's Universal law of gravitation
F  = 

GMm
R2  

[G = 6.674 × 10–11 Nm2 kg–2]

11. Acceleration due to gravity
g = GM

R2

12. Weight W = mg

13. Mass of the Earth
M = gR

G

2

14. Acceleration
a = 

v u
t
−
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 Sura’s ➠ X Std Science ➠ Physics ➠ Unit 1	�  3

TEXTBOOK EVALUATION

I.	 Choose the correct answer :
1.	 Inertia of a body depends on	� ⊗  [April-'24]

(a)	 weight of the object	
(b)	 acceleration due to gravity of the planet
(c)	 mass of the object	
(d)	Both a & b� [Ans. (c) mass of the object]

2.	 Impulse is equals to� [PTA-1; QY-'24]
(a)	 rate of change of momentum
(b)	 rate of force and time
(c)	 change of momentum	
(d)	rate of change of mass
� [Ans. (c) change of momentum]

3.	 Newton’s III law is applicable
(a)	 for a body is at rest
(b)	 for a body in motion
(c)	 both a & b
(d)	only for bodies with equal masses
� [Ans. (c) both a & b]

4.	 Plotting a graph for momentum on the Y-axis 
and time on X-axis. Slope of momentum-time 
graph gives 
(a)	 Impulsive force	 (b)	 Acceleration
(c)	 Force	 (d)	 Rate of force
� [Ans. (c) Force]

5.	 In which of the following sport the turning  
of effect of force used?� ⊗ [QY-2019]
(a)	 swimming	 (b)	 tennis
(c)	 cycling 	 (d)	 hockey [Ans. (c) cycling]

6.	 The unit of ‘g’ is ms–2. It can be also expressed  
as� [QY-'23; HY-'24]
(a)	 cms–1	 (b)	 Nkg–1

(c)	 Nm2kg–1	 (d)	 cm2s–2�[Ans. (b) Nkg–1]

7.	 One kilogram force equals to	� ⊗  [April-'25]
(a)	 9.8 dyne 	 (b)	 9.8 × 104 N
(c)	 98 × 104 dyne 	 (d)	 980 dyne
� [Ans. (c) 98× 104 dyne]

8.	 The mass of a body is measured on planet 
Earth as M kg. When it is taken to a planet 
of radius half that of the Earth then its value 
will be ____ kg. 
(a)	 4 M	 (b)	 2 M
(c)	 M/4	 (d)	 M� [Ans. (d) M]

9.	 If the Earth shrinks to 50% of its real  
radius its mass remaining the same, 
the weight of a body on the Earth will  
� [HY-'23; Mar.-'26]
(a)	 decrease by 50%  (b)	 increase by 50%
(c)	 decrease by 25%	 (d)	 increase by 300%
� [Ans. (d) increase by 300%]

10.	 To project the rockets which of the  
following principle(s) is /(are) required?�
�[GMQP-2019; Sep-2021; FRT & Aug.-'22; July-'24 & '25] 
(a)	 Newton's third law of motion
(b)	 Newton's law of gravitation
(c)	 law of conservation of linear momentum
(d)	both a and c� [Ans. (d) both a and c]

II. 	 Fill in the blanks :
1.	 To produce a displacement _______ is required.

� [FRT-'22]    [Ans. force/unbalanced force] 
2.	 Passengers lean forward when sudden brake 

is applied in a moving vehicle. This can be 
explained by _______� [Ans. inertia of motion]

3.	 By convention, the clockwise moments are 
taken as _____ and the anticlockwise moments 
are taken as ______� [Ans. negative, positive]

4.	 ___________ is used to change the speed of car.
� [Ans. Gear or Torque]

5.	 A man of mass 100 kg has a weight of ____ at the 
surface of the Earth.	�  ⊗ [Ans. 980 N]

III.	�S tate whether the following 
statements are true or false 
Correct the statement if it is 
false:

1.	 The linear momentum of a system of 
particles is always conserved.

Ans.	 False. 
Correct Statement : In the absence of external 
force, the linear momentum of a system of 
particles is always conserved.

2.	 Apparent weight of a person is always equal 
to his actual weight. 

Ans.	 False. 
Correct Statement : Apparent weight of a 
person is not equal to his actual weight.

SURA'S
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(c)	 Assertion is true, but the reason is false.
(d)	Assertion is false, but the reason is true.

1.	 Assertion: The sum of the clockwise moments is 
equal to the sum of the anticlockwise moments.

	 Reason: The principle of conservation of momentum 
is valid if the external force on the system is zero.  

[Ans. (b) If both the assertion and the reason 
are true, but the reason is not the correct 

explanation of the assertion.]

2.	 Assertion: The value of ‘g’ decreases as height 
and depth increases from the surface of the Earth.

	 Reason: ‘g’ depends on the mass of the object and 
the Earth.� ⊗  [Ans. (c) Assertion is true, but 
� the reason is false]

Hint:  �'g' depends on the geometric radius of the 
Earth. �

VI. 	Answer briefly :
1.	 Define inertia. Give its classification.�

� [Aug.-'22; April-'23]
Ans.	 The inherent property of a body to resist any 

change in its state of rest or the state of uniform 
motion, unless it is influenced upon by an external 
unbalanced force, is known as ‘inertia’. 

	 Classification:
(i)	 Inertia of rest            (ii)    Inertia of motion
(iii)	 Inertia of direction

2.	 Classify the types of force based on their 
application.� ⊗  [FRT & Aug.-'22]

Ans.	 (i)	� Like parallel forces: Two or more forces of 
equal or unequal magnitude acting along 
the same direction, parallel to each other 
are called like parallel forces.

(ii)	 Unlike parallel forces: If two or more equal 
forces or unequal forces act along opposite 
directions parallel to each other, then they 
are called unlike parallel forces.

3.	 If a 5 N and a 15 N forces are acting opposite 
to one another. Find the resultant force and 
the direction of action of the resultant force.

Ans.	 	 F1 	 =	 5 N
		  F2 	 =	 15 N
Resultant force  Fnet	 =	 F2 – F1 (if F2 > F1)
			   =	 15 – 5 = 10
Resultant force		  =	 10 N
Resultant force of  10 N is acting in the direction 
of F2. (i.e.) greater force.

3.	 Weight of a body is greater at the equator and 
less at the polar region.	�  ⊗

Ans.	 False. 
Correct Statement : Weight of the body is less at 
equator, more at polar region.

4.	 Turning a nut with a spanner having a short 
handle is so easy than one with a long handle.

Ans.	 False. 
Correct Statement : Turning  a nut with a spanner 
having a long handle is so easy than one with a 
short handle.

5.	 There is no gravity in the orbiting space 
station around the Earth. So the astronauts 
feel weightlessness.	�  ⊗

Ans.	 False. 
Correct Statement : When space station and 
astronauts have equal acceleration, they are under 
free fall condition, so both astronaut and space 
station are in the state of weightlessness.

IV. 	Match the following :� [PTA-1]

Column I Column II
(a) Newton's I law - propulsion of a rocket
(b) Newton's II law - Stable equilibrium of 

a body
(c) Newton's III law - Law of force
(d) Law of conservation 

of linear 
momentum

- Flying nature of bird

Ans.

Column I Column II
(a) Newton's law - Stable equilibrium of 

a body
(b) Newton's II law - Law of force
(c) Newton's III law - Flying nature of bird
(d) Law of conservation

of linear momentum
- propulsion of a 

rocket

V. 	 Assertion and Reasoning :
Mark the correct choice as
(a)	 If both the assertion and the reason are true 

and the reason is the correct explanation of 
assertion.

(b)	 If both the assertion and the reason are true, 
but the reason is not the correct explanation 
of the assertion.
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4.	 Differentiate mass and weight.� ⊗  [May-'22]
Ans.	 � [QY-'24]

No Mass Weight
(i) It is the quantity of 

matter contained in 
the body.

It is the gravitational 
force exerted on a body  
due to the gravity.

(ii) It is a scalar quantity. It is a vector quantity.
(iii) SI unit is kg 

(kilogram)
SI unit is N (newton)

(iv) Mass of a body 
remains the same 
at any point on the 
Earth.

Weight of a body varies 
from one place to 
another place on the 
Earth.

(v) Measured using a 
physical balance.

Measured using a 
spring balance.

5.	 Define moment of a couple.� [July-'24]
Ans.  (i)	 Rotating effect of a couple is known as  

moment of a couple.
(ii)	 It is measured by the product of any one of 

the forces and the perpendicular distance 
between the line of action of two forces.

(iii)	 Moment of a couple  = Force × 
� perpendicular distance between 
� the line of action of forces, M = F × S

	 Eg. Spinning of a top
6.	 State the principle of moments.�[QY-'19 & '23]
Ans.  (i)	 When a number of like or unlike parallel 

forces act on a rigid body and the body is in 
equilibrium then the algebraic sum of moments 
in clockwise direction is equal to the algebraic 
sum of moments in anticlockwise direction.

(ii)	 Moment in clockwise direction 
		�   = Moment in  anticlockwise direction,
		  F1 × d1 = F2 × d2

7.	 State Newton’s second law.� ⊗  
� [GMQP-2019; May-'22; HY-'24]

Ans.  (i)	 According to Newton’s second law, 
“the force acting on a body is directly 
proportional to the rate of change of linear 
momentum of the body and the change in 
momentum takes place in the direction of 
the force”.

(ii)	 F = m × a (Force = mass × acceleration)
8.	 Why a spanner with a long handle is  

preferred to tighten screws in heavy vehicles?
Ans.	 (i)	 The turning effect of a body depends upon 

the distance of the line of action of the applied 
force from the axis of rotation. 

		  Moment of force = F × d

(ii)	 Larger the perpendicular distance, lesser is the 
force required  to turn the body. So spanner 
with long handle is preferred.

9.	 While catching a cricket ball the fielder lowers 
his hands backwards. Why?[FRT & QY-'24; Mar.-'26]

Ans.	 When the fielder pulls back his hands he  
experiences a smaller force for a longer interval 
of time leading to less damage to his hands.
Force = change in momentum

time
10.	 How does an astronaut float in a space shuttle?

� [July-'24]
Ans.	 Astronauts are not floating but falling freely around 

the Earth due to their huge orbital velocity. Since 
space station and astronauts have equal acceleration, 
they are under free fall condition. Hence, both 
the astronauts and the space station are in the 
state of weightlessness.

VII.	Solve the given problems :
1.	 Two bodies have a mass ratio of 3:4 The 

force applied on the bigger mass produces 
an acceleration of 12 ms–2. What could be 
the acceleration of the other body, if the 
same force acts on it.

	 Given
Mass ratio of two bodies is  3 : 4
So let's assume
Mass of smaller body	 =	 m1 = 3 kg
Mass of bigger body	 =	 m2 = 4 kg
Acceleration due to force applied by bigger body 
� = a2 = 12 ms–2

	

To find : 	� Acceleration due to the same force on 
the smaller body = a1 = ?

	 Solution
According to Newton's second law of motion.
	 F	 =	  m × a
	 F1	 =	  m1 a1	 F2 = m2 a2
	 F1	 =	 3a1	 F2 = 4 × 12 = 48 N
As the force is equal
	 F1	 =	 F2

	 3a1	 =	 48

∴	 a1	 =	 48
3

 = 16 ms–2

So acceleration due to the same force on the 
smaller body a1 = 16 ms–2

SURA'S
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2.	 A ball of mass 1 kg moving with a speed of  
10 ms–1 rebounds after a perfect elastic 
collision with the floor. Calculate the change 
in linear momentum of the ball.

	 Given
Mass, m		  =	 1 kg
Initial velocity, u	 =	 10 ms–1

Final velocity, v		  =	 –10 ms–1

	

To find : 	 Change in linear momentum	
	 = m (v – u) = mv – mu

	 Solution
Momentum before collision	 =	 mu = (1×10) 
			   = 	 10 kg ms–1

   Momentum after collision	 =	 mv
			   =	 – (1 × 10)
			   =	 –10 kg ms–1

Change in momentum(∆p)		 =	 mv – mu
		  ∆p	 =	 –10 – 10
			   =	 –20 kg ms–1

3.	 A mechanic unscrew a nut by applying a 
force of 140 N with a spanner of length 
40 cm. What should be the length of the 
spanner if a force of 40 N is applied to 
unscrew the same nut?

	 Given
    Force F1	 =	 140 N
 Length L1	 =	 40 cm  = 40 × 10–2 m
   Force, F2	 =	 40 N
Length, L2	 =	 ?

	 To find : 	� F1 × L1 = F2 × L2

Length of the spanner, 

		  L2	 =	
F L

F
1 1

2

´

	 Solution

		  L2	 =	
140 40 10

40

2× × −

 

			   =	 140 × 10–2 m
Length, L2	 =	 1.4 m

4.	 The ratio of masses of two planets is 2:3 and 
the ratio of their radii is 4:7. Find the ratio 
of their accelerations due to gravity.

	 Given
	 The ratio of masses of two bodies is m1 : m2
			   i.e	 2 : 3
	    Mass of the smaller body, m1	 =	 2 kg

	       Mass of the bigger body m2	 =	 3 kg
	 Radius of the smaller body, R1	 = 	 4 km
	   Radius of the bigger body, R2	 =	 7 km
			   i.e R1 : R2	 =	 4 : 7

	
To find :  g1 : g2 = ?

	 Solution
	 We know that 

		  g	 =	 GM
R2

		  g1	 =	 GM
R

1

1
2  ;    g2 = GM

R2

2
2

	
g
g

1

2
	 =	

GM
R

GM
R

M
R

R
M1

1

1
2

2

2
2

1
2

2
2

2
= ×

	
g
g

1

2
	 =	

M
M

R
R

1

2

2

1

2
2
3

7
4




















=













22

	
g
g

1

2
	 =	

2
3

7 7
4 4

49
24

1

2

× ×
×

=

	 The ratio is, g1 : g2 = 49 : 24

VIII. Answer in detail.
1.	 What are the types of inertia? Give an 

example for each type. (OR) Explain the 
different types of inertia with an example for 
each type. [PTA-3; Aug.& FRT-'22; April-'24 Mar.-'26]

Ans.	 Inertia is of three types
	 (i)	 Inertia of rest. 
	 (ii) 	 Inertia of motion.
	 (iii) 	 Inertia of direction.
	 (i)	� Inertia of rest : The resistance of a body to 

change its state of rest is called inertia of 
rest.

		�  Eg: When you vigorously shake the branches of 
a tree some of the leaves and fruit are detached 
and they fall down.

	 (ii)	� Inertia of motion : The resistance of a body 
to change its state of motion is called inertia 
of motion.

		�  Eg :	 An athlete runs some distance before 
jumping. Because, this will help him jump 
longer and higher.
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	 (iii)	� Inertia of direction : The resistance of a body 
to change its direction of motion is called 
inertia of direction.

		�  Eg : When you make a sharp turn while 
driving a car, you tend to lean sideways.

2.	 State Newton’s laws of motion.			 
[Sep-2021; FRT & Aug.-'22; QY-'23]

Hint:	Physical law describes the relationship 
between a body and the forces. 

Ans.	 (i) 	 Newton's First law of motion: Every body 
continues to be in its state of rest or the state 
of uniform motion along a straight line unless 
it is acted upon by some external force.

	 (ii)	� Newton's Second law of motion: 
ö 	 The force acting on a body is directly proportional 

to the rate of change of linear momentum 
of the body and the change in momentum 
takes place in the direction of force.

ö	� This law helps us to measure the  amount of 
force. So it is called as "law of force".

	 (iii) 	� Newton's Third law of motion: � [QY-'24]
	 For every action there is an equal and opposite 

reaction. They always act on two different bodies.

3.	 Deduce the equation of a force using  
Newton’s second law of motion.� [April-'23]

Ans.	 Newton's Second Law of motion :
	 �"The force acting on a body is directly  proportional 

to the rate of change of linear momentum of the 
body and the change in momentum takes place 
in the direction of the force."

	 (i) 	� Let "m" be the mass of a moving body, moving 
along a straight line with an initial speed 'u'. 

	 (ii) 	� After a time interval of  't' second, the velocity 
of the body changes to 'v' due to the impact 
of an unbalanced external force F.

	 (iii)	 Initial momentum of the body → Pi = mu
	 (iv) 	 Final momentum of the body → Pf = mv
	 (v) 	 Change in momentum → ∆p = Pf – Pi

				               = mv – mu
		  By Newton's second law of motion,

		�  Force, F µ rate of change of momentum
		  F µ  change in momentum / time
		  F µ (mv – mu)  / t
		  F = k m (v – u) t
	 Here, k is the proportionality constant.

	 k = 1 in all system of units. Hence,

		  F  =  m v u

t

( )-

	 Since, acceleration = change in velocity / time,  
a = (v–u) / t. 

	 (vi) 	 Hence, we have F = m × a
		  Force = mass × acceleration

4.	 State and prove the law of conservation of 
linear momentum.�[GMQP-2019; FRT & HY-'24]

Ans.	 Law states that "There is no change in the linear 
momentum of a system of bodies as long as no 
net external force acts on them" � [April-'25]

	 Proof:

                  Conservation of linear momentum

m1
A

m2
B

m2
B

m2
B

m1
A

m1
A

u1 u2
FA FB v1 v2

◆◆ Let two bodies A and B having masses m1 
and m2 move with initial velocity u1 and u2 
in a straight line. 

◆◆ Let the velocity of the first body be higher 
than that of the second body. i.e., u1>u2. 

	 During an interval of time t second, they tend 
to have a collision. After the impact, both of 
them move along the same straight line with a 
velocity v1 and v2 respectively.

Force on body B due to A,
		  FA	 =	  m2 (v2– u2)/t

Force on body A due to B,
		  FB	 = 	 m1 (v1 – u1)/t

By Newton’s III law of motion,
Action force	 =	 Reaction force
		  FB	 =	 –FA

m v u
t

1 1 1−( ) 	 =	
− −( )m v u

t
2 2 2

 m1v1 + m2v2	 =	  m1u1 + m2u2 ------ (A)

The above equation confirms in the absence 
of an external force, the algebraic sum of the 
momentum after collision is numerically equal 
to sum of the momentum before collision.
Hence the law of conservation of linear 
momentum is proved.

SURA'S



8�  Sura’s ➠ X Std Science ➠ Physics ➠ Unit 1

5.	 Describe rocket propulsion.�
� [PTA-4; Sep-2020;  Aug.-'22]

Hint: Rocket propulsion is the process that uses 
force to move a rocket off the ground into the 
atmosphere. 

Ans.	 (i) 	 Propulsion of rockets is based on law of 
conservation of linear momentum as well 
as Newton's III law of motion.

(ii) 	 Rockets are filled with a fuel (either liquid 
or solid) in the propellant tank.

(iii) 	 When the rocket is fired, this fuel is burnt 
and a hot gas is ejected with a high speed 
from the nozzle of the rocket producing a 
huge momentum.

(iv) 	 To balance this momentum, an equal and 
opposite reaction force is produced in the 
combustion chamber, which makes the rocket 
project forward.

(v) 	 While in motion, the mass of the rocket gradually 
decreases, until the fuel is completely burnt 
out. Since, there is no net external force acting 
on it, the linear momentum of the system is 
conserved.

(vi) 	 The mass of the rocket decreases with altitude, 
results in the gradual increase in velocity of 
the rocket.

(vii) 	At one stage, it reaches a velocity, which is 
sufficient to just escape from the gravitational 
pull of the Earth. This velocity is called escape 
velocity.

6.	 State the universal law of gravitation and 
derive its mathematical expression. 

� [QY-2019; July-'23 & '25]
Ans.	 Universal law of gravitation: 
 	   ö	 This law  states that every particle of matter 

in this universe attracts every other particle 
with a force. 

ö	 This force is directly proportional to the 
product of their masses and inversely 
proportional to the square of the distance 
between centers of these masses. 

ö	 The direction of the force acts along the line 
joining the masses.

	 Derivation :
	 Let m1 and m2 be the masses of two bodies A and 

B placed at r metre apart in space
Force 	 F	 µ	 m1 × m2

		  F	 µ	 1/r2

On combining the above two expressions,

		  F	 µ	
m m
r

1 2
2

×

		  F	 =	
Gm m
r
1 2

2
×

 or 
Gm m
r

1 2
2

	� Where G is universal gravitational constant. Its 
value in SI unit is 6.674 × 10–11 N m2 kg–2.

m2m1

F1
F2

r

Gravitational force between two masses

7.	 Give the applications of universal law of 
gravitation. � [July-'24 & '25]

Hint:	Newton's law of gravitation is applicable 
universally. So it is also called as universal law 
of gravitation. 

(i)	 Dimensions of the heavenly bodies can be 
measured using gravitation law. 

(ii)	 Eg. Mass of the Earth, radius of the Earth, 
acceleration due to gravity etc. can be calculated 
with a higher accuracy.

(iii)	 �Helps in discovering new stars and planets.
(iv)	 One of the irregularities in the motion of stars 

is called "Wobble" lead to the disturbance in 
the motion of planet nearby. 

(v)	 Here mass of the star can be calculated using 
law of gravitation.

(vi)	 Helps to explain germination of roots due 
to the property of geotropism.

(vii)	 Helps to predict the path of the astronomical 
bodies.

IX.	 Hot Questions :
1.	 Two blocks of masses 8 kg and 2 kg 

respectively lie on a smooth horizontal surface 
in contact with one other. They are pushed by 
a horizontally applied force of 15 N. Calculate 
the force exerted on the 2 kg mass.

	 Given
Mass of block 1, m1	 =	 8 kg
Mass of block 2, m2	 =	 2 kg
		 Total mass, m	 =	 m1 + m2

		  m	 =	 8 + 2   ⇒ m = 10 kg
		  Force, F1	 =	 15 N

	
To find : 	Force exerted on 2 kg, F2	= ?
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	 Solution
		  Force, F1	 =	 mass × acceleration
		  F1	 =	 ma
		  F1	 =	 10 × a

		  a	 =	
F1

10
 = 

15
10  = 1.5 ms–2

	 Force exerted on m2 (2 kg) is,
		  F2	 =	 m2a = 2 × 1.5

		  F2	 = 3 N
2.	 A heavy truck and bike are moving with 

the same kinetic energy. If the mass of the 
truck is four times that of the bike, then 
calculate the ratio of their momenta.(Ratio 
of momenta = 2:1)

	 Given
	 Kinetic energy of the truck	 =	 Kinetic energy �of 

the bike

	 	
1
2

2m vt t 	 =	 1
2

2m vb b � ........

		  Also, mt	 =	 4mb� ........
	 Substituting  in 

	
1
2

4 2( )m vb t 	=	
1
2

2m vb b

		  4vt
2	 =	 vb

2

		  vt
2	 =	

1
4

2vb

		  vt	 =	
1
2
vb � ........

	 To find : 	Ratio of the momenta, i.e mtvt : mbvb

		         
p
p
truck

bike
	 =	

m v
m v
t t

b b
 = 4 1

2
×  = 2

1
 = 2 : 1

3.	 “Wearing helmet and fastening the seat belt 
is highly recommended for safe journey” 
Justify your answer using Newton’s laws of 
motion.� [QY-'24]

Ans.	 (i)	 While you are travelling in a bike or in a 
car, when a sudden brake is applied, the 
upper part of your body leans in the forward 
direction. 

(ii)	 Similarly, when the vehicle is suddenly move 
forward from rest, you lean backward. This is 
due to, any body would like to continue to be 
in its state of rest or the state of motion.

(iii)	 Newtons law of inertia takes place. So 
wearing helmet and seat belts while driving 
a car are highly recommended for a safe 
journey.

Questions & AnswersPTA
1 mark

1.	 F be the force between the two bodies placed  
at a certain distance. If the distance between 
them is doubled, then the gravitational force 
F will be _________.� [PTA-5]
(a)	 2F	 (b)	 F/2
(c)	 F/4	 (d)	 4 F� [Ans. (c) F/4]

2.	 The force required to produce an acceleration 
of 1 cm s–2 on a body of mass  1 g is __.�[PTA-6]
(a)	 1 N	 (b)	 10 dyne
(c)	 102 dyne	 (d)	 1 dyne�

[Ans. (d) 1 dyne]
2 marks

1.	 Use the analogy to fill the blank� [PTA-4]
a) 	 Opening a door: Moment of force, Opening 

a water tap: ________
Ans.	 Moment of a couple. 

b) 	 pushing a bus by a group of people: Like 
parallel forces, Tug of war _______

Ans.	 Unlike parallel force.
2.	 A lift is moving downwards with an acceleration 

of 1.8 ms–2. What is apparent weight realised 
by a man of mass 50kg?� [PTA-1]

	 Given
		 acceleration	 =	 1.8 ms–2

		  mass	 =	 50 kg
		  g	 =	 9.8 ms–2

	 To find : Apparent weight, R = ?

	 Solution 	
Formula:  	 R	 =	 m(g – a)
		  R	 =	 50(9.8 – 1.8) = 50 × 8 = 400
		  R	 =	 400 N

3.	 Understand the assertion statement and the 
reason given and choose the correct choice.
� [PTA-2]

	 Assertion: When a person swims he pushes the 
water using the hands backwards and the water 
pushes the person in the forward direction.

	 Reason: For every action there is an equal and 
opposite reaction.

	 a)	� Both the assertion and the reason are true and 
the reason is the correct explanation of the 
assertion.
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	 b)	� Both the assertion and the reason are true but 
the reason is not the correct explanation of the 
assertion.

	 c)	 Assertion is true but the reason is false.
	 d)	 Both the assertion and the reason are false.
Ans.	  a)	 �Both the assertion and the reason are true 

and the reason is the correct explanation 
of the assertion.	

4 marks

1.	 Why the apples weight more at poles than at 
equator?� [PTA-3]

Ans.  (i)	 Acceleration due to gravity (g) is more at poles 
(g = 9.8 ms–2) than at equator (g = 9.78 ms–2). 
Further the weight of an object depends on 'g'. 

(ii)	 So, the weight of the apple is more at the pole 
than at the equatorial region. 

2.	 A force of 5 N applied on a body produces an 
acceleration 5 cm s–2. Calculate the mass of 
the body.� [PTA-5]

	 Given
		  Force 	 =	 5 N
		 Acceleration	 =	 5 cm s–2 = 0.05 ms–2

	 To find : Mass of the body = ?

	 Solution
		  F	 =	 ma
		  5	 =	 m(0.05)

		  m	 =	
5

0 05.
 = 100 kg

3.	 At what height from the centre of the earth 
surface, the acceleration due to gravity will be 
1/4th of its value on the surface of the earth.
� [PTA-6]

	 Given
	 Height from the centre of the Earth,
			   Rʹ	 =	 R + h
	 The acceleration due to gravity at that height,
			   gʹ	 =	 g/4

	 Solution 	 g	 =	 GM / R2 
			   gʹ	 =	 GM / Rʹ 2

			 
g
g ' 	 =	

R
R

'





2

 = 
R h
R
+





2

				    =	 1
2

+




h
R

			   4	 =	 1
2

+




h
R

			   2	 =	 1+ h
R

	 (or) 	 h	 =	 R
			   Rʹ	 =	 2R
	 From the centre of the Earth, the object is placed 

at twice the radius of the earth.

7 marks

1.	 (i)	� Shock absorbers are used in luxury 
buses. why?�

	 (ii)	� A weight of a man is 686 N on the 
surface of the earth. Calculate the 
weight of the same person on moon. �  
(‘g’ value of a moon is 1.625 ms–2)�

	 (iii)	� Name the law of motion used in flying 
of birds. Give another example for the 
same law.� [PTA-2]

Ans.	 (i)	
◆◆ Luxury buses are fitted with springs and 

shock absorbers to reduce impulse on jerks 
while moving on uneven roads. 

◆◆ A large force acting for a short period of 
time. 

◆◆ Vehicle receives the sudden movement 
when it moves on the surfaces and receives 
impulsive force. 

◆◆ To minimize this impact, shock absorbers 
are used in the luxury buses. �

(ii)    Given
Weight of a mass on earth = 686 N
		  9.8 N	 =	 1 kg in mass

	 	 \ 686 N	 =	 686
9 8.

 = 70 kg 

'g' value of a moon is 1.625 ms–2

	 Solution
		  Weight 	 =	� mass (m) × acceleration 

due to gravity  (g) 
		  m	 =	 70 kg
		  g	 =	 1.625 ms–2

		  W	 =	 mg
		  W	 =	 70 × 1.625  = 113.75 N

	 (iii)	 Newton's third law of motion. 
	 Another Example: When a person swims, he 

pushes the water using his hands backwards 
(action), and the water pushes the swimmer in 
the forward direction (reaction).
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2.	 Write short notes on gears.� [Sep-2020]

Ans.	 Gears : A gear is a circular wheel with teeth 
around its rim. It helps to change the speed of 
rotation of a wheel by changing the torque and 
helps to transmit power.

4 marks

1.	 Match the following :� [FRT-'22]

List - I List - II
(1) Newton’s I law - Passengers leaning 

sideways
(2) Newton’s II law - Stable equilibrium of a 

body
(3) Newton’s III law - Law of force
(4) Inertia of 

direction
- Flying nature of a bird

- Falling of an object from 
upward to Earth

Ans.	

List - I List - II
(1) Newton’s I law - Stable equilibrium of a 

body
(2) Newton’s II law - Law of force
(3) Newton’s III law - Flying nature of bird
(4) Inertia of 

direction
- Passengers leaning 

sideways

2.	 Give any two examples for moment of a 
Couple. � [QY-'24]

Ans.	 Examples for moment of a couple : Turning a 
tap, winding or unwinding a screw, spinning of 
a top

additional questions & answers

Choose the Correct Answer 1 mark�

1.	 Physics that deals with the effect of force on 
bodies is ________.
(a)	 Kinematics	 (b)	 Dynamics
(c)	 Statics	 (d)	 Mechanics

2.	 ___________ deals with the bodies which 
are at rest under the action of forces.
(a)	 Statics	 (b)	 Kinematics
(c)	 Dynamics	 (d)	 Mechanics

2.	 �A body of mass m is initially moving with a 
velocity u. When a force F acts on the body 
it picks up velocity v in t second so that the 
acceleration is a produced. Using this data 
derive the relation between the force, mass 
and acceleration.� [PTA-5]

Ans.	 Initial momentum of the object = mu
Final momentum  of the object = mv
The change in momentum	
	 =	 mv – mu
	 =	 m(v – u)� ... (1)
Rate of change of momentum 

	 =	
Change of momentum

time

	 =	 m v u
t
−( ) 	�  ... (2)

According to Newton's second law of the 
motion, this is nothing but applied force.
\ The applied force, 

			   F	 a	 m v u
t
−( )

Acceleration, 	 a	 =	
v u
t
−

The applied force, F	 a	 ma
			      F	 =	 k ma (k = 1)
			   \ F	 =	 ma
Force acting on an object is a product of its mass 
and acceleration. 

Government Exam  
Questions & AnsWers

1 marks
1.	 Force has :	 [FRT-'22]

(a)	 Magnitude only		  (b)  Direction only
(c)	 Both direction and magnitude
(d)	None of the above 

[Ans. (c) Both direction and magnitude]

2.	 Unit of force in SI system is ____.� [FRT-'22]
� [Ans. Newton]

2 marks

1.	 Calculate the velocity of a moving body 
of mass 5 kg whose linear momentum is  
2 kg ms–1.� [GMQP-2019]

	 Linear momentum = mass × velocity

	 Velocity = 
linear momentum

mass
 = 

2
5  = 0.4 ms–1.
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3.	 Study of moving bodies under the action of 
forces __________.
(a)	 Statics	 (b)	 Kinematics
(c)	 Dynamics	 (d)	 Mechanics

4.	 The act of cleaning a carpet by beating it with 
a stick is an example for inertia of ________.
(a)	 motion	 (b)	 direction
(c)	 rest	 (d)	 momentum

5.	 A luggage is usually tied with a rope on the 
roof of the buses due to ________.
(a)	 inertia of motion
(b)	 inertia of direction
(c)	 inertia of rest	 (d)	 momentum�

6.	 The momentum of a heavy object at rest will 
be ________.
(a)	 large	 (b)	 infinity
(c)	 zero	 (d)	 small

7.	 Inertia is a ___________.
(a)	 property of matter	
(b)	 type of force	 (c)	 the speed of an object
(d)	none of the above

8.	 The SI unit of force is ________.
(a)	 energy	 (b)	 joule
(c)	 newton	 (d)	 dyne

9.	 A & B are two objects with masses 100 kg & 
75 kg respectively, then _________
(a)	 both will have same inertia
(b)	 B will have more inertia
(c)	 A will have more inertia
(d)	both will have less inertia

10.	 The physical quantity which is the measure 
of inertia is __________.
(a)	 density	 (b)	 weight
(c)	 force	 (d)	 mass

11.	 The sparks produced during sharpening  a 
knife against a grinding wheel leaves the rim 
of the wheel tangentially. This is due to ____.
(a)	 inertia of rest	 (b)	 inertia of motion
(c)	 inertia of direction	
(d)	 force applied

12.	 The law that gives a qualitative definition of 
force is __________
(a)	 Newton's I law	 (b)	 Newton's II law
(c)	 Newton's III law	(d)	 Law of gravitation

13.	 A body is said to be under balanced force when 
the resultant force applied on that body is ___.
(a)	 zero	 (b)	 infinite
(c)	 one	 (d)	 none

14.	 If equal or unequal forces act along opposite 
directions parallel to each other, then they are 
called _________ parallel forces. 
(a)	 resultant	 (b)	 equilibrant
(c)	 like	 (d)	 unlike

15.	 The rotating or turning effect of a force is ___.
(a)	 momentum	 (b)	 torque
(c)	 couple	 (d)	 none

16.	 Acceleration of an object will increase as the 
net forces increases depending on its ______.
(a)	 volume	 (b)	 mass
(c)	 shape	 (d)	 density

17.	 The physical quantity which is equal to rate 
of change of momentum is ______.
(a)	 displacement	 (b)	 acceleration
(c)	 force	 (d)	 impulse�

18.	 An ice skater pushes harder with his leg muscles, 
he begins to move faster. This is an example 
of _________.
(a)	 Newton's I law	 (b)	 Newton's II law
(c)	 Newton's III law	
(d)	Law of conservation

19.	 You're riding a bike when suddenly you hit a 
large rock. The bike stops moving but you fly 
over the handle - bars. This is an example of __
(a)	 Newton's I law	 (b)	 Newton's II law
(c)	 Newton's III law	(d)	 Law of conservation

20.	 When you paddle a canoe, the canoe goes 
forward. This is an example of ________.
(a)	 Newton's I law	 (b)	 Newton's II law
(c)	 Newton's III law (d)	Law of conservation

21.	 The acceleration in a body is due to _____.
(a)	 balanced force	 (b)	 unbalanced force
(c)	 equilibrant	 (d)	 couple�

22.	 When an object undergoes acceleration, ___.
(a)	 its speed always increase
(b)	a force always acts on it
(c)	 its velocity always increases
(d)	velocity always decreases
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23.	 A force of 20 N is acting on an object of mass 
10 kg. The acceleration produced is ______.
(a)	 1 ms–2	 (b)	 2 ms–2

(c)	 20 ms–2	 (d)	 10 ms–2

24.	 The physical quantity which is equal to change 
in momentum is ______.
(a)	 velocity	 (b)	 acceleration
(c)	 force	 (d)	 impulse

25.	 An example for a vector quantity is ______.
(a)	 speed 	 (b)	 distance
(c)	 momentum	 (d)	 length

26.	 Impulse is equal to ______.
(a)	 ma	 (b)	 Ft	

(c)	 mv	 (d)	 v u
t
-

27.	 SI unit of impulse is ______.
(a)	 Ns	 (b)	 Ns2	
(c)	 kg ms–2	 (d)	 kg m2s–2

28.	 The resultant of action & reaction forces is 
______.
(a)	 greater than zero 
(b)	 less than zero	 (c)	 zero         (d) one

29.	 Which of the following statement is not  
correct for an object moving along a straight 
path in an accelerated motion?
(a)	 its speed keeps changing
(b)	 its velocity always changes
(c)	 it always goes away from the Earth
(d)	A force is always acting on it

30.	 The ball is thrown up, the value of g will be  
_______.
(a)	 zero	 (b)	 +ve
(c)	 –ve	 (d)	 negligible 

31.	 According to the Newton's III law of motion, 
action & reaction _______.
(a)	 always act on the same body
(b)	 have same magnitude & direction
(c)	 always act in opposite directions
(d)	act on either body at normal to each other

32.	 A water tanker filled up to 
2
3

 of its height 

is moving with a uniform speed, on sudden 
application of the brake, the water in the 
tank would _______.
(a)	 move backward	 (b)	 be unaffected
(c)	 rise upwards	 (d)	 move forward

33.	 The distance between two bodies becomes 
6 times more than the usual distance, then 
force becomes _______.
(a)	 36 times	 (b)	 6 times

(c)	 12 times	 (d)	
1

36 times

34.	 Newton's law of gravitation applies to
(a)	 small bodies only 
(b)	 plants only
(c)	 all bodies irrespective of their size
(d)	 for solar system

35.	 A thief stole a box with valuable article of 
weight 'w' and jumped down a wall of height 
'h'. Before he reached the ground he had 
experienced a load of

(a)	 w
2

	 (b)	 zero

(c)	 w	 (d)	 2w

36.	 Action of a lever is an example of ____force.
(a)	 balanced	 (b)	 unbalanced
(c)	 parallel force	 (d)	 like parallel force

37.	 If the radius of the Earth were to shrink by 
one percent its mass remaining the same, 
the acceleration due to gravity on the Earth's 
surface would _______.
(a)	 decrease	 (b)	 remains unchanged
(c)	 increase	 (d)	 none of these

38.	 The force of gravitation between two bodies 
in the universe does not depend on _______.
(a)	 the distance between them
(b)	 the product of their masses
(c)	 the sum of their masses
(d)	 the gravitational constant

39.	 ________ stated that the natural state of all 
Earthly bodies is at rest.
(a)	 Aristotle 	 (b)	 Galileo
(c)	 Newton	 (d)	 Pluto direction

40.	 _______ deals with the bodies which are at 
rest under the action of forces.
(a)	 Kinetics	 (b)	 Kinematics
(c)	 Dynamics	 (d)	 None of the above

41.	 At the surface of Earth an object falling freely 
experiences an acceleration of _______.
(a)	 9.4 ms–2	 (b)	 9.1 ms–1

(c)	 9.8 ms–2	 (d)	 9.6 ms–2
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42.	 The magnitude of the weight is expressed in 
the units of
(a)	 displacement	 (b)	 mass (kg)
(c)	 force (Newton)	 (d)	 none

43.	 A lift of mass 1000 kg which is moving 
with an acceleration of 1 ms–2 in upward 
direction, then the tension developed in 
string which is connected to lift is _______.
(a)	 10,000 N	 (b)	 10,800 N
(c)	 9800 N	 (d)	 11000 N
Hint: 	R > W ; F = R – W  ∴ R = mg + ma

	 R = m(g + a) = 1000 (9.8 + 1) = 10,800 N

44.	 The value of acceleration due to gravity on 
surface of the moon is _________ m s–2.
(a)	 9.8	 (b)	 16.25
(c)	 9.812	 (d)	 1.625

45.	 Newton's law of _______ helps in discovering 
new stars and planets.
(a)	 inertia	 (b)	 gravitation
(c)	 motion	 (d)	 linear momentum

46.	 The weight of an object in a satellite orbiting 
around the Earth is  _______.
(a)	 zero	 (b)	 actual weight
(c)	 less than the actual weight
(d)	greater than the actual weight

47.	 The motion of falling bodies towards Earth 
is due to _______.
(a)	 gravitational rotation
(b)	 weightless mass
(c)	 acceleration due to gravity
(d)	gravitational force

48.	 Which quantity is zero at the centre of the 
Earth?
(a)	 mass	 (b)	 weight
(c)	 both mass & weight	
(d)	none

49.	 What would happen, if the force of gravity 
disappears suddenly on Earth?
(a)	 All objects would move in a straight line, 

upwards.
(b)	 All object will float
(c)	 not possible 
(d)	cannot say

50.	 The acceleration due to gravity varies on 
Earth with 
(a)	 distance	 (b)	 height
(c)	 mass	 (d)	 all the above

51.	 The CGS unit of force is ________.
(a)	 Newton	 (b)	 Nm
(c)	 dyne	 (d)	 kg f

52.	 The apparent weight of a person moving 
upward in a lift is given by _________.
(a)	 R = W	 (b)	 R = 0
(c)	 R > W	 (d)	 R < W

53.	 If lift is accelerated in the upward direction, 
then the apparent weight of a body is ____.
(a)	 more than true weight
(b)	 equal to the true weight
(c)	 less than true weight
(d)	not equal to the true weight

54.	 The gravitational force between two objects 
becomes ___________ when the masses of 
both objects are halved without altering the 
distance between them.

(a)	 f
4

	 (b)	 f
2

(c)	 f	 (d)	 2f

Fill in the blanks

1.	 __________ deals with the motion of bodies 
without considering the cause of motion. 
� [Ans. Kinematics]

2.	 Kinetics deals with the motion of bodies considering 
the ____.� [Ans. cause of motion]

3.	 According to Aristotle, a moving body naturally 
comes to rest without any external force is termed 
as __________ .� [Ans. natural motion]

4.	 If the body behaves contrary to their own natural 
state is called _______.� [Ans. violent motion]

5.	 The two different mass bodies dropped, the 
_________ falls faster.� [Ans. heavier]

6.	 Bodies of different size, shape and mass fall from 
a height in __________ reach the ground at the 
same time.� [Ans. vacuum]

7.	 A body does not change its state during the period 
of time, then it is said to be  at_________.�
� [Ans. rest]
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8.	 A body changes its state, then it is said to be in 
________.� [Ans. motion]

9.	 A sharp turn while driving a car, tend to lean 
sideways is due to _________.�
� [Ans. inertia of direction]

10.	 Momentum is a _____ quantity.� [Ans. vector]
11.	 An athlete can take a longer jump if he comes running 

from a distance compared to that when he jumps 
suddenly. This type of inertia is ____________.
� [Ans. inertia of motion]

12.	 When a force of 1 N acts on a mass of 1 kg that is 
forced to move, the object moves with _________.�
� [Ans. an acceleration of 1 ms–2]

13.	 The acceleration in a body is due to ________.
� [Ans. unbalanced force]

14.	 When an object undergoes acceleration __________.
� [Ans. a force always acts on it]

15.	 Non - contact force is also known as ______ force.
� [Ans. field]

16.	 In balanced force, the resultant force is equal to 
_______.� [Ans. zero]

17.	 The force which is equal to resultant but opposite 
in direction is called as ____.�[Ans. equilibrant]

18.	 Torque is a _______ quantity.� [Ans. vector]
19.	 Unit of torque is _________.� [Ans. Nm]
20.	 Two equal and unlike parallel force is called ______.

� [Ans. couple]
21.	 If the object is rotated in clockwise direction, couple 

is _________� [Ans. negative]
22.	 The moment of a couple is the product of ______ 

and perpendicular distance between the forces.	
	�  [Ans. force]

23.	 Steering wheel is based on the application of 
_______.� [Ans. torque]

24.	 ______ helps to change the speed of the rotation.
� [Ans. Gears]

25.	 The algebraic sum of the moments in the clockwise 
direction is ______ to the algebraic sum moments 
in the anticlockwise.� [Ans. equal]

26.	 The momentum of massive object at rest is ______.
� [Ans. zero]

27.	 The force of gravitation is inversely related to __.
� [Ans. square of distance between masses]

28.	 When a person falls freely under the action of 
gravity has ___________.� [Ans. zero weight]

29.	 The apparent weight of an object _______ in an 
elevator while accelerating upward.	�
� [Ans. increases]

30.	 Everything in freely falling system, appears to be 
___________.� [Ans. weightless]

31.	 When velocity of lift changes, apparent weight 
_______ from true weight.� [Ans. differs]

32.	 Mass is the measure of ________.�[Ans. matter]
33.	 Weight is the measure of force of ______ on an 

object.� [Ans. gravity]
34.	 The unit of weight is _________.�[Ans. newton]
35.	 The unit of mass is _______.� [Ans.  kilogram]
36.	 Mass which is associated with force and inertia 

is _______.� [Ans. inertial mass]
37.	 The weight of a 1 kg mass object on Earth is 

_________.� [Ans. 9.8 N]
38.	 Mass is associated with gravitational force is 

________.� [Ans. gravitational mass]
39.	 Astronauts are not floating but falling freely due 

to huge ________.� [Ans. orbital velocity]
40.	 _________ force keeps the satellite in its orbit.

� [Ans. Centripetal]
41.	 To study the dimensions of heavenly bodies ______ 

law is used.� [Ans. gravitational]
42.	 Mechanics is divided into _______ and _______.

� [Ans. statics, dynamics]
43.	 _________ is divided into kinematics and kinetics.

� [Ans. Dynamics]
44.	 _________ is also called as force independent.

� [Ans. Natural motion]
45.	 ________ is also called as force dependent.�

� [Ans. Violent motion]
46.	 _______ measures the impact of force on a body.

� [Ans. Linear momentum]
47.	 Linear momentum acts in the direction of ________.

� [Ans. velocity]
48.	 Linear momentum measures the _________ on 

a body. � [Ans. impact of force]
49.	 The unit of momentum in SI system is ________.

� [Ans. kg m s–1]
50.	 The unit of momentum in C.G.S system is _______.

� [Ans. g cm s–1]
51.	 __________ gives the definition of force as well 

as inertia.� [Ans. Newton's First Law]
52.	 Force is an external effort in the form of ______ 

or ______.� [Ans. push, pull]
53.	 _______ has both magnitude and direction.�

� [Ans. Force]
54.	 ________ is a vector quantity.� [Ans. Force]
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55.	 ______ force is equal to the vector sum of all the 
forces.� [Ans. Resultant]

56.	 Forces with resultant force _________ are called 
balanced forces.� [Ans. equal to zero]

57.	 Forces with resultant force __________ are called 
unbalanced forces.� [Ans. not equal to zero]

58.	 If the resultant force acting on a body is zero, then 
the body will be in _______.�[Ans. equilibrium]

59.	 Two equal and unlike parallel forces applied 
simultaneously at two points constitute a ____.
� [Ans. couple]

60.	 Rotating effect of a couple is known as _______.
� [Ans. moment of a couple]

61.	 Turning a tap is an example of a _________.�
� [Ans. couple]

62.	 The SI unit of moment of a couple is _______.
� [Ans. N m]

63.	 The C.G.S unit of couple is ____.�[Ans. dyne cm]
64.	 The direction of moment of force or couple is 

taken as positive if the body is rotated in the 
______direction.� [Ans. anti-clockwise]

65.	 The direction of moment of force or couple is 
taken as ________ if the body is rotated in the 
clockwise direction.� [Ans. negative]

66.	 At equilibrium, the algebraic sum of the moments 
of all individual forces about any point is equal to 
________.� [Ans. zero]

67.	 Newton's second Law helps us to measure the 
_________. � [Ans. amount of force]

68.	 The acceleration produced along the ________ 
is called centripetal acceleration.� [Ans. radius]

69.	 The unit of force in C.G.S system is _________.
� [Ans. dyne]

70.	 A large force acting for a very short interval of 
time is called _______.� [Ans. impulsive force]

71.	 Impulse is equal to magnitude of change in 
___________.� [Ans. momentum]

72.	 A cricketer pulls his hands back while catching a 
ball to lower the ________ on his hands.�
� [Ans. impulse]

73.	 The gravitational unit of force in SI system is 
_________.� [Ans. kg f]

74.	 1 g f = _________ dyne.� [Ans. 980]
75.	 The _______ of a body does not change as long 

as no external force acts on it.�
� [Ans. linear momentum]

76.	 Impulse is represented by ________.� [Ans. J]
77.	 ________ is based on the law of conservation of 

linear momentum.�[Ans. Propulsion of rockets]
78.	 The mass of a rocket decreases with ______.�

� [Ans. altitude]
79.	 As the mass of a rocket decreases with altitude,   

its ________ increases.� [Ans. velocity]
80.	 The velocity at which a rocket is able to escape 

from the __________ of the Earth is called escape 
velocity.� [Ans. gravitational pull]

81.	 Force between the _______ is always attractive.
� [Ans. mass]

82.	 __________ does not depend on the medium in 
which it is placed.� [Ans. Force of an object]

83.	 The acceleration of a falling object is due to the 
Earth's ______ force.� [Ans. gravitational]

84.	 The reaction force R exerted by lift's surface is 
known as _______.� [Ans. apparent weight]

85.	 ___ 'R' of the person that arise, depending on the 
motion of the lift. � [Ans. Apparent weight]

86.	 �When lift is at rest, the apparent weight is _______ 
to actual weight.� [Ans. equal]

87.	 �The condition for lift falling down freely is ______.
� [Ans. apparent weight is zero]

88.	 �The effect takes place while falling freely in roller 
coaster is ______.� [Ans. weightlessness]

89.	 �_______ law helps in discovering new stars and 
planets.� [Ans. Newton's law of gravitation]

90.	 The mean value for acceleration due to gravity is 
taken as _______ ms–2.� [Ans. 9.8]

91.	 The acceleration due to gravity of the Earth is 
represented as _________.� [Ans. g]

92.	 The SI unit of gravity is _______.� [Ans. m s–2]
93.	 The velocity of a falling body varies by ________ 

m s–1 for every 1 second.� [Ans. 9.8]
94.	 Mass of the Earth is ____kg.�[Ans.  5.972 × 1024]
95.	 Geometric radius of the Earth is _______ in the 

equatorial region.� [Ans. maximum]
96.	 Geometric radius of the Earth is _______ in the 

polar region.� [Ans. minimum]
97.	 The value of 'g' is maximum in the ______region.

� [Ans. polar]
98.	 The value of 'g' is minimum in the ______ region.

� [Ans. equatorial]
99.	 The value of 'g' decreases with _________.�

� [Ans. altitude]
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100.	The value of gravity is zero at the _________. 
� [Ans. centre of the Earth]

101.	The motion of a body where the acceleration is 
equal to the acceleration due to gravity is called 
_______.� [Ans. free fall]

102.	_________ are said to be in a state of weightlessness.
� [Ans. Space stations]

103.	�Gears in vehicles, see saw and steering wheel are 
the application of ________.� [Ans. torque]

104.	________ law is also called as law of force.�
� [Ans. Newton's Second Law]

105.	�In circular motion, the acceleration produced along 
the radius is called as _________.�
� [Ans.  centripetal acceleration]

106.	�Impulse is also equal to the ______ of change in 
momentum. � [Ans. magnitude]

107.	Dimensions of ________ can be measured using 
gravitation law.� [Ans.  heavenly bodies]

108.	One of the ________ in the motion of stars is 
called Wobble.� [Ans. irregularities]

109.	The product of _____ and _______  is called 
impulse.� [Ans. force, time]

110.	______ is the weight of the body acquired due to 
the action of gravity and other external forces.�
� [Ans. Apparent weight]

111.	Galileo stated that, the ________ of all Earthly 
bodies is at rest.� [Ans. natural state]

112.	When two different bodies of different mass are 
dropped from a height, the heavier body falls 
_______ than the light one.� [Ans. faster]

113.	At natural state, all earthly bodies are in a state of 
rest or in _____.� [Ans. uniform motion]

114.	When dropped from a height in vacuum, bodies 
of different size, shape and mass reach the ground 
at the ________.� [Ans. same time]

115.	A Tug of war is an example of a __________.�
� [Ans. unlike parallel force]

116.	When a body is in _______, it experiences balanced 
force.� [Ans. equilibrium]

117.	When the resultant force of a body is __________, 
then the body experiences unbalanced force.�
� [Ans. not equal to zero]

118.	Drawing water from a well is an example of 
___________.� [Ans. unbalanced force]

119.	The turning effect of applied force is _______when 
the distance between the fixed edge and the point 
of application is more.� [Ans. more]

120.	The axis of a fixed edge about which the door is 
rotated is called _____.�  [Ans. axis of rotation]

121.	�When the net force acting  on a body is not equal 
to zero then its ______ changes.� [Ans. velocity]

122.	�The force which produces centripetal acceleration 
is called ________.� [Ans. centripetal force]

123.	�The amount of force required to produce an 
acceleration of 1 m s–2 in a body of mass 1 kg 
called ______.� [Ans. unit force]

124.	�Flying motion of birds in the air is an example of 
Newton's _______ Law of motion.� [Ans. third]

125.	�The apparent weight of a person moving upward 
in a lift will be _______.� [Ans. greater]

126.	�The apparent weight of a person moving in a lift 
will be equal to the actual weight, when the lift is 
at ________.� [Ans. rest]

127.	�A body needs a ________ to move, or bring to 
rest or change its velocity.� [Ans. push or pull]

128.	�In vacuum, two objects with a mass 1 kg and 2 
kg are dropped from same height and they reach 
the ground at ________.� [Ans. same time]

129.	______ stops or tries to stop a moving body.�
� [Ans. Force]

130.	Parallel forces are acting in the ________.�
� [Ans. same direction]

131.	�_______ forces  act along opposite directions. 
� [Ans. Unlike parallel]

132.	�If the resultant force is not equal to zero, then it 
causes the motion of the body due to ______.�
� [Ans. unbalanced force]

133.	�Force on a weight balance is an example for _______.
� [Ans. balanced force]

134.	�Turning a tap, winding or unwinding a screw 
spinning of a top are example for _____.�
� [Ans. couple]

135.	�______ law always act on two different bodies 
only.� [Ans. Newton's Third]

136.	�The algebraic sum of momentum after collision is 
numerically equal to algebraic sum of momentum 
before the collision in the absence of ________.
� [Ans. external force]

137.	�Every particle of matter in this universe _______
every other particles with a force. �[Ans. attracts]

138.	�The value of 'g' _______ at all points on the surface 
of Earth.� [Ans. not same]
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139.	The radius of Earth is ______ .� [Ans. 6378 km]
140.	The mass of Earth is ____.�[Ans. 5.972 ×1024 kg]

State whether the following 
statements are true or false. 
Correct the statement if it is false 

1.	 In the recoiling of a gun on firing, both the 
linear momentum and kinetic energy are 
conserved.

Ans.	 False. 
Correct Statement : Only linear momentum is 
conserved. The total kinetic energy of the system 
is not conserved (it increases).

2.	 Change in linear momentum can be produced 
by applying larger force for a longer period 
of time

Ans.	 False. Correct Statement : Change in linear 
momentum can be produced by applying larger 
force for a shorter time.

3.	 In free fall under gravity, a body appears to 
be weightless.

Ans.	 True.

4.	 The relation below absolute units of force on 
MKS and C.G.S system is 1 N = 105 dyne.

Ans.	 True.

5.	 Newton's first law defines force and inertia.
Ans.	 True.

6.	 The unit of force and impulse is same.
Ans.	 False. Correct Statement : The unit of force is 

newton and the unit of impulse is Ns.

7.	 Galileo suggested, that an external force is 
required to keep a body in uniform motion.

Ans.	 False. 
Correct Statement : Aristotle explained.

8.	 Forces of action and reaction never cancel each 
other as they are acting at different bodies. 

Ans.	 True.
9.	 Two bodies of different masses are allowed to 

fall freely from the same height, then both the 
bodies reach the Earth together.

Ans.	 False. 
Correct Statement : If air resistance for each body 
is same, both will reach the Earth together.

10.	 A person's apparent weight inside the lift 
increases when lift is accelerated upward.

Ans.	 True.
11.	 Newton's law of gravitation helps in  

discovering new stars and planets.
Ans.	 True.
12.	 The value of 'g' is maximum at the equatorial 

region and minimum in the polar region.
Ans.	 False.

Correct Statement : The value of 'g' is minimum 
at the equatorial region and maximum in the 
polar region.

13.	 Acceleration due to gravity can also be expressed 

as g = GM
R2 .

Ans.	 True.
14.	 1 kg f = 980 dyne
Ans.	 False. 

Correct Statement : 1 kg f = 9.8 N

15.	 The velocity which is sufficient to just escape 
from the gravitational pull of the Earth is 
called variable velocity.

Ans.	 False. 
Correct Statement : The velocity which is sufficient 
to just escape from the gravitational pull of the 
Earth is called escape velocity.

16.	 The geometric radius of the Earth is maximum 
in the equatorial region and minimum in the 
polar region.

Ans.	 True

17.	 The value of acceleration due to gravity on the 
surface of the moon is 3.625 ms-2.

Ans.	 False. 
Correct Statement: The value of acceleration 
due to gravity on the surface of the moon is 
1.625 ms–2.

18.	 Astronauts are not floating but falling freely 
around the Earth due to their huge centripetal 
acceleration.

Ans.	 False. Correct Statement : Astronauts are not 
floating but falling freely around the Earth due 
to their huge orbital velocity.

SURA'S



 Sura’s ➠ X Std Science ➠ Physics ➠ Unit 1	�  19

Match the following

I.
(a) Principle of 

moments
- (1) Rotating force

(b) Torque - (2) GM m
R2

(c) Gravitat ional 
force

- (3) FB = – FA

(d) Newton's III 
law

- (4) Sum of clockwise 
moments = sum 
of anticlockwise 
moments

� [Ans.  a-4, b-1, c-2, d-3]
II.
(a) Statics - (1) Force acting on moving 

bodies
(b) Dynamics - (2) Cause of motion
(c) Kinematics - (3) Not considering the 

cause of motion
(d) Kinetics - (4) Force acting on rest 

bodies
� [Ans.  a-4, b-1, c-3, d-2]

III.
(a) Natural 

motion - (1) Force independent

(b) Violent 
motion - (2) Push or Pull

(c) Inertia - (3) Dependent
(d) Force - (4) Inability to change its 

state
� [Ans.  a-1, b-3, c-4, d-2]IV.

(a) Moment of force - (1) 1 gram force
(b) Two equal & 

unlike force
- (2) Torque

(c) Principle of 
moments

- (3) Couple

(d) 980 dyne - (4) F1 × d1 = F2 × d2

[Ans.  a-2, b-3, c-4, d-1]V.

(a) Push or pull - (1) Dynamics
(b) Bodies at rest - (2) Torque
(c) Moving bodies - (3) Statics
(d) Steering wheel - (4) force

� [Ans.  a-4, b-3, c-1, d-2]

VI.

Quantity Unit
(a) Acceleration due to 

gravity
- (1) Nm2 kg–2 

(b) Inertial mass - (2) N
(c) Universal 

gravitational constant
- (3) ms–2

(d) Weight - (4) kg

� [Ans.  a-3, b-4, c-1, d-2]
VII.

(a) Impulse - (1) 5.972 × 1024 kg
(b) Mass of Earth - (2) Nm
(c) Linear momentum - (3) Ns

(d) Torque - (4) p=mv

� [Ans.  a-3, b-1, c-4, d-2]
VIII.

Column I Column II
(a) Galileo - (1) Cause of motion
(b) Newton - (2) Mass energy relation
(c) Aristotle - (3) Natural rest of moving 

body
(d) Einstein - (4) Acceleration due to 

gravity is same for all 
objects.

� [Ans.  a-4, b-1, c-3, d-2]
IX.

(a) Rocket propulsion - (1) Stars
(b) Astronauts - (2) linear momentum
(c) Wobble - (3) Weightlessness

(d) Tug of war - (4) unbalanced force
(e) Action of a lever - (5) unlike parallel 

force
� [Ans.  a-2, b-3, c-1, d-5, e-4]

Assertion and Reason

(a)	 Both assertion and reason are true and 
reason is the correct explanation of assertion.

(b)	Both assertion and reason are true but reason 
is not the correct explanation of assertion.

(c)	 Assertion is true but reason is false.
(d)	Assertion is false but reason is true.
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1.	 Assertion: A rocket moves forward by pushing 
the surrounding air backwards.

	 Reason: It drives the necessary thrust to move 
forward, according to Newton's second law.
[Ans.  (d) Assertion is false but reason is true]

2.	 Assertion: No force is required to move a body 
uniformly along a straight line.

	 Reason: Because F = ma = m(0) = 0.
	 [Ans.  (a) Both assertion and reason are true 

� and reason is the correct explanation of 
� assertion]

3.	 Assertion: A force of 1 kg force produces an 
acceleration of 1 m/s2 in a body of mass 1 kg.

	 Reason: a = F/m
[Ans.  (d) Assertion is false but reason is true]

4.	 Assertion: The net force acting on a body is zero.
	 Reason: The body is moving uniformly along a 

straight line.
	 [Ans.  (a) Both assertion and reason are true and 

�reason is the correct explanation of assertion]
5.	 Assertion: Action and reaction forces balance 

each other.
	 Reason: Both forces act always on two different 

bodies.
�[Ans.  (d) Assertion is false but reason is true.]

6.	 Assertion: If Earth suddenly stops rotating, the 
value 'g' becomes same at all places.

	 Reason: 'g' depends on the distance between two 
objects.

	 [Ans. (b) Both assertion and reason are true but 
reason is not the correct explanation of assertion]

7.	 Assertion: If a pendulum is suspended in a lift and 
lift is falling freely, then its time period becomes 
infinite.

	 Reason: Free falling body has acceleration equal 
to acceleration due to gravity.

	 [Ans.  (a) Both assertion and reason are true and 
reason is the correct explanation of assertion]

Hint: a = g ; T = 2π l

g a-
 T = ∞

8.	 Assertion: The ratio of inertial mass to gravitational 
mass is equal to one.

	 Reason: The inertial mass & gravitational mass 
of a body are equivalent.

	 [Ans. (a) Both assertion and reason are true and 
�reason is the correct explanation of assertion]
Hint: Both are scalar & measured in same unit.

9.	 Assertion: Like forces equal in magnitude 
simultaneously acts on a body leads translatory 
or rotatory motion.

	 Reason: Act in the same direction of action of 
force leads translatory ; acting tangent to the body 
leads rotatory.

	 [Ans. (a) Both assertion and reason are true and 
reason is the correct explanation of assertion]

10.	 Assertion: The impact of a force is more if the 
velocity and mass of the body is more.

	 Reason: The linear momentum measures the 
impact of a force on a body. 

	 [Ans. (a) Both assertion and reason are true and 
reason is the correct explanation of  assertion]

11.	 Assertion: Propulsion of rocket is based on escape 
velocity.

	 Reason: Velocity which is sufficient to escape from 
Earth's gravitational pull is called escape velocity.

	 Hint: Propulsion of rockets is based on the law 
of conservation of linear momentum. 

	�  [Ans. (d)Assertion is false, but reason is true]
12.	 Assertion: Gravitational force exerted on a body 

is weight.
	 Reason: Acceleration due to gravity for Earth is 

9.8 ms–2.
	 [Ans. (b) Both assertion and reason are true, but 

reason is not the correct explanation of assertion]
13.	 Assertion: Astronauts are not floating but falling 

freely around the Earth due to their huge orbital 
velocity.

	 Reason: Astronauts and space-station have equal 
acceleration, they are under free fall condition.

	 [Ans. (a) Both assertion and reason are true and 
reason is the correct explanation of assertion]

Use the analogy to fill in the blank

1.	 Unit of linear force : N :: Unit of torque : ___
Ans.	 Nm

2.	 Unit of force in CGS is 1 dyne = 1 g cm s–2 :: 
Unit of force in SI is 1 N =______

Ans.	 105 dyne

3.	 Inertia : Moment of inertia :: _________ : 
Moment of force

Ans.	 Force

4.	 Natural motion : Force independent :: 
Violent motion : _____________

Ans.	 Force dependent
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5.	 Opening a pen cap : __________ :: Opening 
the door : moment of force

Ans.	 Moment of couple

6.	 Clockwise moment : negative, :: Anti - 
clockwise moment : __________

Ans.	 Positive

7.	 R = m(g – a) : R < W :: __________ : R = W
Ans.	 R = mg

8.	 Statics : rest :: Dynamics : _____________
Ans.	 motion

9.	 Law of inertia : Newton's 1 law :: Law of  
force : ____________

Ans.	 Newton's II law

10.	 Upward motion : R > W :: Downward  
motion : _____________

Ans.	 R < W

Very short answers 2 marks

1.	 Bodies of larger mass need greater effort to 
put them in motion. Why?

Ans.	 According to Newton's II law, F = ma.
	 For given acceleration a, if m is large, F should 

be more i.e., greater force.

2.	 A constant force F acts on a truck over 
a distance s and for a time t. What is the 
momentum gained by the truck?

Ans.	 �Momentum gained by the truck = Force × time.
	 i.e., impulse = F × t.

3.	 A force of 1 N acts on a body of mass 1 g, 
Calculate the acceleration produced in the 
body.
Given : F = 1 N; m = 1 g = 10–3 kg.

Ans.	 F = ma ⇒ a = F
m

 = 
1

10 3−  = 103 ms–2.

4.	 If a force is acting on a moving body  
perpendicular to the direction of motion, then 
what will be its effect on the speed of the body?

Ans.	 There is no change in speed. E.g. Forces acting 
on a body in circular motion.

5.	 If the net force acting on a body be zero, 
then will the body remain necessarily in rest 
position?

Ans.	 No, the body may be in uniform motion along a 
straight line.

6.	 A lift is accelerated upward. What is 
apparent weight of a person inside the lift?

Ans.	 The apparent weight will increase.

7.	 When will be the force exerted by the floor of 
an elevator on the foot of a person standing 
there is more than the weight of the person?

Ans.	 If the elevator is 
(i)	 going down and slowing down and
(ii)	 going up and speeding up.

8.	 Action and reaction forces do not balance 
each other. Why?

Ans.	 This is because forces of action & reaction act 
always on the different bodies.

9.	 When a ball of 0.5 kg mass moving with a 
speed of 20 ms–1 rebounds after striking 
normally a perfectly elastic wall. Find the 
change in momentum.

Ans.	 Change in linear momentum = m(v – u)
DP 	=	 –mv – mv = –2mv
	 =	 2 × 0.5 × 20 = 20 × 1 
	 =	 20 kg ms–1

10.	 Thief jumps from roof of a house with a box 
of weight W on his head. What will be the 
weight of the box as experienced by the thief 
during jump?

Ans.	 Weight of the box during jump W	= m(g – a).
			  = m(g –g) = 0.

11.	 Why does a gun recoil when a bullet is fired?
Ans.	 When you fire a bullet, the gun recoils backward 

and the bullet is moving forward (Action) and 
the gun equalises this forward action by moving 
backward (Reaction).

12.	 A brinjal vendor sells his brinjal using a 
beam balance in an elevator. Will he gain 
more if the elevator is accelerating up?

Ans.	 ö	 Yes. Apparent weight = m(g + a).
ö	 Apparent weight increases in elevator while 

accelerating upward.
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13.	 Which law is used in geotropism?
Ans.	 Newton's law of gravitation.
14.	 A boy puts a heavy box of mass M on his head 

and jumps down from the top of a multistoried 
building to the ground. How much is the force 
exerted by the box on his head during his free 
fall? Does the force of gravity increase during 
the fall?

Ans.	 During a free fall, the force exerted by the box 
on the boy's head is zero, and the force of gravity 
acting on the box remains constant.

15.	 What is meant by natural motion?
Ans.	 According to Aristotle, A moving body naturally 

comes to rest without any external influence of the 
force. Such motions are termed as "natural motion". 

16.	 What is equilibrant?
Ans.	 A system can be brought to equilibrium by applying 

another force, which is equal to the resultant force 
in magnitude, but opposite in direction.

17.	 What is Torque? (or) moment of force?
Ans.	 The rotating or turning effect of a force about a 

fixed point or fixed axis is called moment of the 
force about that point or torque (τ).

18.	 Write the convention rule of couple.
Ans.  (i)	 By convention, direction of moment of a force 

or couple is taken as positive if the object is 
rotated in anti-clockwise direction.

(ii)	 It is negative if it rotates the object in clockwise 
direction.

19.	 What is the use of Steering Wheel?
Ans.	 A small steering wheel helps to manoeuvre a car 

easily by transferring a torque to the wheels with 
less effort.

20.	 Define 1 newton (N).
Ans.	 The amount of force required for a body of 

mass 1 kg produces an acceleration of 1 m s–2 ;  
1 N = 1 kg m s–2.

21.	 Define 1 dyne.
Ans.	 The amount of force required for a body of 

mass 1 gram produces an acceleration of  
1 cms–2, 1 dyne = 1 g cms–2; also 1 N = 105 dyne.

22.	 What is Unit force?
Ans.	 The amount of force required to produce an 

acceleration of 1 ms–2 on a body of mass 1 kg is 
called "unit force".

23.	 What is Impulsive force?
Ans.	 Large force acting for very short interval of time 

is called as "Impulsive force".
24.	 Define impulse.
Ans.	 A large force acting for a very short interval of 

time is called as ‘Impulsive force’. When a force 
F acts on a body for a period of time t, then the 
product of force and time is known as ‘impulse’. 
It is represented by ‘J’.

Short answers 4 marks

1.	 An athlete runs a certain distance before  
taking a long jump. Why?

Ans.  (i)	 This is due to inertia of motion.
(ii)	 This is because velocity acquired by running 

is added to the velocity of the athlete at the 
time of jump.

(iii)	 Hence he can jump over a longer distance.
2.	 What is Mechanics? Explain its branches.
Ans.	 Mechanics: Branch of physics that  deals with the 

effect of force on bodies.
	 Branches : It is divided into two branches, namely, 

statics and dynamics.
(i)	 Statics : It deals with the bodies which are 

at rest under the action of forces.
(ii)	 Dynamics: It is the study of moving bodies 

under the action of forces. Dynamics is further 
divided as follows:

	� Kinematics : It deals with the motion of bodies 
without considering the cause of motion.

	� Kinetics : It deals with the motion of bodies 
considering the cause of motion.

3.	 When is a body said to be in rest and motion?
Ans.  (i)	 When an object does not change its state 

during period of time, then it is said to be 
in the state of "rest".  

(ii)	 When an object changes its state during a 
period of time, then it is said to be in the 
state of "motion".

4.	 What is resultant force?
Ans.  (i)	 When several forces act simultaneously on 

the same object, then the combined effect of 
multiple forces can be represented by a single 
force, which is termed as resultant force. 

(ii)	 It is equal to vector sum (adding the magnitude 
of the forces with their direction) of all the 
forces.
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5.	 How can you measure torque?
Ans.	 �It is measured by the product of any one of the 

forces (F) and the perpendicular distance between 
the fixed point or the fixed axis and the line of 
action of the force. τ = F × d.

6.	 Define Linear Momentum.
Ans.  (i)	 �The product of mass and velocity of a moving 

body gives the magnitude of linear momentum. 
It acts in the direction of the velocity of the 
object. 

(ii)	 Linear momentum   =	  mass × velocity
				   p	 =	 mv

7.	 Distinguish between balanced and unbalanced 
force.

Ans.	

Balanced Force Unbalanced force
(i) If the resultant force 

of all the forces acting 
on a body is equal to 
zero, then the body 
will be in equilibrium. 
Such forces are called 
balanced forces.

If the resultant force 
is not equal to zero, 
then it causes the 
motion of the body 
due to unbalanced 
forces.

(ii) Eg : Force applied with 
a crow bar

Eg : Action of a 
lever. 

8.	 Handle in a door is always placed at the edge 
of door. Why?

Ans.	 The door can be easily opened or closed if we apply 
the force at a point far away from the fixed edge.
(i)	 In this case, the effect of the force we apply 

is to rotate the door about the fixed edge.
(ii)	 This rotational effect of the applied force is 

more about the 'axis of rotation' when the 
distance between the fixed edge and the point 
of application of force is more.

9.	 What is Gravitational unit of force?
Ans.	 In the SI system of units, gravitational unit of 

force is kilogram force, represented by kg f.  
In the CGS system its unit is gram force, represented 
by g f.
(i)	 1 kgf = 1 kg × 9.8 m s–2 = 9.8 N;
(ii)	 1 gf   = 1 g × 980 cm s–2 = 980 dyne

10.	 Take two eggs and drop them from a certain 
height one by one. Drop one egg onto a concrete 
floor and another one onto a cushion pillow. 
What changes do you notice?
When the egg is dropped onto a concrete floor, 
it breaks. But, the egg dropped onto the cushion 
pillow does not break. Can you explain why?

Ans.  (i)	 Egg dropped on concrete : A large force acts 
for a short period of time on concrete, causing 
breakage.

	�	�  Egg dropped on cushion pillow : A smaller 
force acting for a longer period.

(ii)	 In this activity for the egg dropped to a cushion 
pillow, the time of interaction of force is large 
and makes the magnitude of force small.

(iii)	 So, it does not break. When the same egg is 
dropped onto a concrete floor, the time of 
interaction is very short and hence the force 
becomes large, which breaks the egg.

(iv)	 Such a force is known as ''impulsive force".
11.	 What is meant by Weightlessness? 
Ans.  (i)	 When the person in a lift moves down with an 

acceleration (a) equal to the acceleration due 
to gravity (g), i.e., when a = g, this motion 
is called as ‘free fall’. 

(ii)	 Here, the apparent weight (R = m (g–g) = 0) 
of the person is zero. 

12.	 Give more examples for the cases in which 
the time of action of force is made large to 
have less force?

Ans.  (i)	 Fragile items like glass crockery etc., are 
wrapped in straw or paper strips in boxes 
for shipment to avoid breakage.

(ii)	 Chalks are packed with husks in between to 
reduce impact forces while transportation.

(iii)	 Automobiles are fitted with springs and shock 
absorbers to reduce jerk while moving in 
uneven roads.

13.	 Give examples for the cases in which the time 
of action of force is very short to have a large 
force?

Ans.  (i)	 Striking a hammer on a nail.
(ii)	 Hitting cricket ball with the bat.
(iii)	 We get hurt more while we slip down on a 

concrete floor than on a mud floor.
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(iv)	 Both the floors experience same amount of 
change in momentum. But in concrete floor the 
large amount of force acts in shorter interval 
of time. So it hurts more.

(v)	 When the fielder pulls back his hands he 
experiences a smaller force for a longer interval 
of time leading to less damage to his hands.

14.	 If 25 N of force is used to compress a spring, 
then how much reactive force exerted by spring?

Ans.	 Reactive force by spring = – 25 N.
	 When a force of 25 N is used to compress a 

spring, then same amount of force will be 
exerted by the spring in the opposite direction. 
This is according to Newton's III law of motion.  
i.e., For every action there is an equal and opposite 
reaction.

15.	 Is it possible to open a cap of pen with one 
hand? If not give reason.

Ans.  (i)	 Yes, it is possible. Two equal & opposite forces 
are required to produce required amount of 
torque. Two fingers can be used.

(ii)	 Rotational motion produced by a single finger 
is less than two fingers producing equal & 
opposite forces.

16.	 Classify the following things into like parallel 
and unlike parallel forces (Dragging water 
from well, force applied to crow bar, weight 
balance, turning pen cap)

Ans.	 Dragging water from well 	 - Unlike parallel forces

	 Force applied to crow bar 	 - �Unlike parallel �  
forces

	 Weight balance 		  - Like parallel forces
	 Turning pen cap 		  - �Unlike parallel �  

forces

17.	 What happens to the weight of a person while 
he goes from polar region to equator?

Ans.  (i)	 The value of g is maximum in polar region 
and minimum at the equator region.

(ii)	 Since weight W = mg, as g varies, the weight 
of the person is more at poles than at the 
equator region.

Numerical problems

1.	 Weight of a person inside the lift while at rest 
is 50 N. What is the weight he feels when lift 
moves up with an acceleration of 9.8 ms–2.

Ans.	 	 R 	 =	 m (g + a) 	 (R → Apparent weight)
	 mg	 =	 50 N
	 ma	 =	 50 N
		  R	 =	 mg + ma = 50 + 50
		  R	 =	 100 N
	 Here Apparent weight (R) is greater than the 

actual weight mg (=W)
2.	 A 20g bullet moving at 300 m/s stops after 

penetrating 2 cm of bone. Calculate the 
average force exerted by the bullet.

Given
Mass of the bullet, m	 =	 20 × 10–3 kg
       Initial velocity, u	 =	 300 m/s
	 Final velocity, v	 =	 0
		  Distance, s	 =	 2 cm = 2 × 10–2 m

	 To find : Force exerted by the bullet, f = ?

	 Solution  
	 Using equations of motion,

v2	 =	 u2 + 2as
0	 =	 (300)2 + 2(a) × 2 × 10–2

a 	 =	 −
( )
× −

300
4 10

2

2  = – 9 10
4 10

4

2
×
× −

a	 = 	 –2.25 × 106 m/s2

Average force, 
F	 =	 ma
	 =	 20 × 10–3 × –2.25 × 106

F	 =	 – 45 × 103 = – 4.5 ×104 N
	 The negative sign indicates that the force is 

resistive (acting against the direction of motion), 
but the magnitude of the force exerted by the 
bullet is 4.5 ×104 N.

3.	 A bullet of mass 50 g moving with a speed 
of 300 ms–1 is brought to rest in 1s. Find the 
impulse and the force.

Given
		  Mass of the bullet, m	 =	 50 × 10–3 kg
Initial speed of the bullet, u	 =	 300 m/s
		  Final speed, v	 =	 0
		  time, t	 =	 1 s
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To find :  (i)  Impulse (of a force), J =?
                  (ii) Force, F = ?

	 Solution
(i)	 Impulse, J	 =	  Change in momentum
			   =	 m(v – u)
			   =	 50 × 10–3 [0 – 300]
			   =	 –15 Ns
(ii)	 	 Impulse	 =	 F × t
		  –15	 =	 F × 1s

		  F 	 =	
-15

1  = –15 N

4.	 A cricket ball of mass 25 g moving with 
a speed of 12 ms–1 is hit by a bat so that 
the ball is turned back with a velocity of  
20 ms–1. Calculate the impulse received by 
the ball?

Given
		  Mass of the ball, m	 =	 25 g
		  m	 =	 25 × 10–3 kg
Initial speed of the ball, u	 =	 12 ms–1

  Final speed of the ball, v	 =	 –20 ms–1

[–ve sign indicates backward direction]

	 To find :  Impulse, J = ?

	 Solution
Impulse	 =	 Change in linear momentum
		  J	 =	 m(v – u)
			   =	 25 × 10– 3 (–20 – 12)
			   =	 25 × 10– 3 (–32)
			   =	 –800 ×10–3

		  J	 =	 –0.8 Ns.

5.	 Calculate the mass of a body weighing  
100 dyne. g = 10 m/s2

Given
Weight, W		  =	 100 dyne
Acceleration due to gravity, g	 =	 10 m/s2

		  g	 =	 1000 cm/s2

	 To find :  Mass of the body, m = ?

	 Solution
		 W	 =	 mg ;   m = 

W
g

		  m	 =	
100

1000 2
dyne
cm /s

 = 
1

10
 g

Mass, m	 =	 0.1 g

6.	 A cricket ball of mass 100 g moving with 
a speed of 20 ms–1 is brought to rest by a 
player. Find the change in momentum of the 
ball.

Ans.	  	 Mass	 = 	100 g = 0.1 kg ;
		  Initial speed u 	= 	20 ms–1

		  Final velocity v	 = 	0
  Change in momentum	= 	?
		  mv – mu	 = 	(0.1 × 0) – (0.1 × 20)
Change in momentum		 = 	– 2 kg ms–1

7.	 A sphere of mass 20 kg moving with a  
velocity 40 ms–1 collides with another sphere of  
mass 15 kg which is at rest. After collision 
they move with the same velocity. Find that 
velocity.

Given
		  Mass of the first body, m1	 =	 20 kg
		 Mass of the second body, m2	 =	 15 kg
      Initial velocity of first body, u1	 = 	40 ms–1

Initial velocity of second body, u2	 =	 0
(Second body is at rest initially)
Final velocity of the first body, 
v1  = Final velocity of the second body, v2
i.e., v1 =  v2 = v

	 To find : v = ?

	 Solution
According to law of conservation of momentum,
	 m1u1 + m2u2	 =	 m1v1 + m2v2

	 m1u1 + m2u2	 =	 (m1 + m2) v
20 × 40 + 15 × 0	 =	 (20 + 15) v
		  800	 =	 35 v

		 Velocity, v	 =	
800
35

 = 22.85 ms–1

8.	 A force of 200 dyne acts on a body of mass 
10 g for 5 s. What will be the velocity of the 
body if it starts from rest? Express in SI unit.

Ans.	 	 Force, F	 =	 200 dyne
		  Mass m	 =	 10 g
		  t	 =	 5 s

Acceleration, a	 =	
F
m

 ⇒ a = 
200
10

 = 20 cm /s2

	 Velocity v	 =	 at ⇒ v = 20 × 5 = 100 cm /s
In SI unit	 v	 =	 100 × 10–2 ms–1 (or) 1 ms–1

		  v	 =	 1 ms–1
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9.	 A force of 60 N acts on a body for 10 s.  
What is the change in momentum?

Ans.	 		  Impulse	 =	 Change in momentum
			   F	 =	60 N ; t = 10 s
	   Change in momentum	 =	Force × time
				    =	60×10
	  Change in momentum	=	 600 Ns

10.	 A body of mass 2 kg moving with uniform 
velocity of 40 ms–1 collides with another 
body at rest. If two bodies move together 
with a velocity of 20 ms–1. Find the mass of 
the other body.

Given
		  Mass of first body, m1	 =	 2 kg
      Initial velocity of first body, u1	=	 40 ms–1

 Initial velocity of second body, u2	=	 0
	 Final velocity of first body, 
	 v1  = Final velocity of the second body, v2

i.e., v1 = v2 = 20 ms–1

	 To find : Mass of second body, m2 =	 ?

	 Solution
	 According to law of conservation of momentum,
		  m1u1 + m2u2	 = 	m1v1 + m2v2

		  m1u1 + m2u2	 = 	v1 m1 + m2v2

		  2 × 40 + m2 × 0	 =	 20 × 2 + 20 × m2

		  80	 =	 40 + 20 m2

		  20 m2	 =	 40 ⇒ 

		  m2 	 =	 40
20

 = 2 kg

	 Mass of second body, m2	 =	 2 kg

11.	 A force of 10 kg weight acting on an object of 
mass for 2 s gives to it a velocity of 10 ms–1. 
What is the mass of an object in kg?�  
[g = 9.8 ms–2]

Given
		  Force, F	 =	 10 kg wt = 10 × 9.8 = 98 N
		  Time, t	 =	 2 s;   Velocity,   v =  10 ms–1

	 To find : Mass m = ?

	  F = ma ; a	 =	
v
t

	 Solution

		  a	 =	 10
2

 = 5 ms–2

		  ∴m	 =	
F
a

 = 98
5

 = 19.6 kg

		  m	 =	 19.6 kg

12.	 A 2000 kg car traveling at 20 ms–1 hits concrete 
wall and stops in 0.05 s. What magnitude of 
impulse did the wall exert on the car?

Given
Mass of the car m	 =	  2000 kg
Speed of the car v	 = 	 20 ms–1

		  Time t	 =	  0.05 s

	 To find : Impulse = ?

Impulse	 =	 F × t;       Force =  m × a

	 Solution
		  a	 =	

v
t

 = 
20

0 05.
 = 400 ms–2

		   F	 = 	 ma ⇒ 2000 × 400 = 8 × 105 N

Impulse	 =	  F × t ⇒ 8 × 105 × 0.05 

			   =	  4 × 104 N s
	 The magnitude of impulse exerted by the wall on 

the car = 4 × 104 Ns

13.	 The masses of two planets are in the ratio  
1 : 2 their radii are in the ratio 1 : 2. Find 
the ratio of the acceleration due to gravity 
on the planets.

Given
	 Ratio of mass of two planets		 =	 M1 : M2 = 1 : 2

	 Ratio of radius of the planets	 =	 R1 : R2 = 1 : 2

	

To find : �Ratio of acceleration due to gravity 
on the planets,   g1 : g2 = ?

			   g	 =	 GM
R2  gravitational 

	 constant G	 = 	 6.674 × 10–11 Nm2 kg–2

	 Solution  	
		  	 g1	 =	

GM
R

1

1
2 ; g2 = G(2M

R
1

1
22
)

( )

			 
g
g

1

2
	 =	 GM

R
R

G.2M
1

11
2

1
24 2

1
´ =

			   g1 : g2	 =	 2 : 1
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14.	 A pistol fired a bullet of mass 50 g triggered 
with a speed 250 ms–1 penetrated into a wooden 
plank comes to rest at 1 ms. Find the impulse 
and average force offered by the planks. 

Given
		  Mass, m	 = 	50 g = 50 × 10–3 kg
  Final speed, v	 =	 0
Initial speed, u	 =	 250 ms–1

		  Time, t	 =	 1ms = 10–3 s

	 To find : J = F × t = ? Average force, F = ma = ?

	 Solution 	
a	 =	

v u
t
-

F	 =	
m v u
t

( )-
 = 

50 10 0 250
1 10

3

3
× −
×

−

−

[ ]
s

F	 =	 –12500 = –1.25 × 104 N
J	 =	 F × t = –1.25 × 104 × 10–3

J	 =	 –12.5 Ns

15.	 Force of 50 N acts perpendicular on a body, 
which is fixed at a point O. The distance of 
point of action of force from O is 5 cm. Find 
the moment of force.

Given 	 Force, F =  50 N;    Distance,  d = 5 cm

To find : moment of force = F × d
Solution 	

Moment of force,		  =	 50 × 5 × 10–2

			   =	 250 × 10–2   =  2.5 Nm
16.	 Calculate the force of gravitation between 

two bodies of weight 50 kg and 10 kg 
respectively place at 10 m apart. If their 
distance increased to 100 % then find the 
change in percentage of force. (New force is 
75% less than the original force)

Given
Mass of body 1, m1	 =	 50 kg
Mass of body 2, m2	 =	 10 kg
		  Distance, R	 =	 10 m
Universal gravitation  
		  constant, G	 =	 6.67 × 10–11 Nm2 kg–2

	 To find :Force of gravitation, F = G
R
m m1 2

2

	 Solution

		  F	 = 	 6 67 10 50 10
10

11

2
. × × ×−

	

	 Force, F	 = 	 33.35 × 10–11 N

Long answers 7 marks

1.	 What are the concepts proposed by Galileo?
Ans.  (i)	 The natural state of all earthly bodies is  

either the state of rest or the state of uniform 
motion.

(ii)	 A body in motion will continue to be in the 
same state of motion as long as no external 
force is applied.

(iii)	 When force is applied on bodies, they resist 
any change in their state. This property of 
bodies is called "inertia".

(iv)	 When dropped from a height in vacuum, 
bodies of different size, shape and mass fall 
at the same rate and reach the ground at the 
same time.

2.	 Give the application of torque.
Ans.  (i)	 Gears : A gear is a circular wheel with teeth 

around its rim. It helps to change the speed 
of rotation of a wheel by changing the 
torque and helps to transmit power.

(ii)	 Seesaw : When the heavier person comes 
closer to the pivot point (fulcrum) the 
distance of the line of action of the force 
decreases. It causes less amount of torque 
to act on it. This enables the lighter person 
to lift the heavier person.

(iii)	 Steering Wheel : A small steering wheel 
enables you to maneuver a car easily by 
transferring a torque to the wheels with less 
effort.

3.	 Give examples for Newton's third law.
Ans.  (i)	 When birds fly, they push the air downwards 

by their wings (Action).
(ii)	 The air pushes the bird upwards (Reaction).
(iii)	 When a person swims, he pushes the water 

using hands backwards (Action), the water 
pushes the swimmer in forward direction 
(Reaction).
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(iv)	 Rockets expel gas at high velocity (Action). 
The downward moving gas pushes the 
rocket in upward direction (Reaction).

(v)	 When we fire a bullet, the gun recoils back, 
Bullet is moving forward (action). The gun 
equalise this forward action by moving 
backward (reaction).

4.	 Derive the Relation between g and G.
Ans.  (i)	 Let, M be the mass of the Earth and m be 

the mass of the object. 
(ii)	 The entire mass of the Earth is assumed to 

be concentrated at its centre. The radius 
of the Earth is R (= 6378 km = 6400 km 
approximately).

(iii)	 By Newton's law of gravitation, the force 
acting on the object is given by

		  F = G M m / R2� ... (A)

(iv)	 According to Newton second law, the 
force acting on the object is given by the 
product of its mass and acceleration. Here 
acceleration of the is under the action of 
gravity hence a = g.

		  F	 =	 ma = mg

		  F	 =	 weight = mg	�  ... (B)

Comparing equations (A) and (B), we get

		  mg	 =	 G M m/ R2

Acceleration due to gravity 

		  g	 =	
GM
R2

Higher order thinking  (HOTS)

1.	 Why is the recoil of a heavy gun on firing 
not so strong as of a light gun using the same 
cartridges?

Ans.	 Recoil velocity of a gun µ 1
m

. So light rifle recoils 

with large velocity than the heavy rifle. 

2.	 If a body moves with uniform velocity, what 
is the net force acting on a body?

Ans.	 If a body moves with uniform velocity, the  
acceleration of body is zero.

	 ∴ net force acting on the body is zero.
	 F = ma [a = 0]

3.	 Meteorites are shooting stars. They completely 
burn out while they hit Earth's atmosphere. 
Apply impulse concept to explain their burning 
action.

Ans.	 A shooting star is a small piece of rock that hits 
Earth's atmosphere. It heats up due to air temperature. 
They enter with very high speeds. When it strikes 
with high speed in short duration (i.e. impulse = 
p = λ t) causes burning. But when hit the ground, 
it becomes cool.

4.	 A rocket with a lift - off mass 20,000 kg is 
blasted upwards with an initial acceleration 
of 50 ms–2. Calculate the initial thrust (Force) 
of the blast.

Ans.	 Given

	 Initial mass of the rocket, m = 20,000 kg
	 Initial acceleration, a = 50 ms–2 �  

(Upward direction)
	 Let initial thrust of the blast be T

	 To find : T = mg + ma

	 Solution
		  T	 =	 m(g + a) 
		  	 =	 20,000 (9.8 + 50)
		  T	 =	 2 × 104 × 59.8
	 Initial thrust,  
		  T	 =	 119.6 × 104 N


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MUST KNOW DEFINITIONS

Refraction : When a ray of light travels from one transparent medium into another obliquely, the 
path of light undergoes deviation. This deviation of ray of light is called refraction.

First Law of 
refraction

: The incident ray,  the refracted ray of light and the normal to the refracting surface 
all lie in the same plane.

Refractive index : The ratio of speed of light in vacuum to the speed of light in a medium.
Dispersion of 
light

: When a beam of white light or composite light is refracted through any transparent 
media such as glass or water, it is split into its component colours. 

Scatterer : Scattering is the phenomenon by which a beam of light is redirected in many 
different directions when it interacts with a constituent particle of the atmosphere. 
The interacting particle of the atmosphere is called as scatterer.

Elastic scattering : If the energy of incident beam of light and scattered light beam are the same, then 
the scattering is called elastic scattering.

Inelastic 
scattering 

: If the energy of incident beam of light and scattered beam of light are not the same, 
the scattering is called inelastic scattering.

Rayleigh 
scattering law

: The amount of scattering of light is inversely proportional to the fourth power of 
the wavelength. 

Mie scattering : Mie scattering takes place when the diameter of the scatterer is similar to or larger 
than the wavelength of the incident light. It is also an elastic scattering. 

Tyndall scattering : The scattering of light rays by the colloidal particles in the colloidal solution.

Raman scattering : The interaction of light ray with the particles of pure liquids or transparent solids, 
which leads to a change in wavelength or frequency.

Formulae

Velocity of light C = vλ

Snell's law                                   sin i
sin r  = 

μ2
μ1

Rayleigh's Scattering 
Law S a 1

λ4

lens formula                
1
f

 = 1
v

 – 1
u

Magnification                                    m = 
h'

h = 
v
u

Power of lens                              P = 1
f

Lens maker's formula
                         1

f  = (µ– 1) (
1

 R1
 – 

1
 R2

)

The focal length of the 
required concave lens 
for myopia

f = 
xy

x – y

The focal length of the 
required convex lens 
for hypermetropia

f = 
dD

d – D
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TEXTBOOK EVALUATION

I.	 Choose the correct answer :
1.	 The refractive index of four substances A, B, 

C and D are 1.31, 1.43, 1.33, 2.4 respectively. 
The speed of light is maximum in�⊗[FRT-'22]
(a)	 A	 (b)	 B
(c)	 C	 (d)	 D� [Ans. (a) A]

2.	 Where should an object be placed so that a real 
and inverted image of same size is obtained 
by a convex lens� [May-'22]
(a)	 f 	 (b)	 2f	
(c)	 infinity 	 (d)	 between f and 2f
� [Ans. (b) 2f]

3.	 A small bulb is placed at the principal focus 
of a convex lens. When the bulb is switched 
on, the lens will produce� [PTA-3]
(a)	 a convergent beam of light	
(b)	 a divergent beam of light
(c)	 a parallel beam of light	
(d)	a coloured beam of light
� [Ans. (c) a parallel beam of light]

4.	 Magnification of a convex lens is � ⊗
� [April-'23; Mar.-'26]
(a)	 Positive	 (b)	 negative
(c)	 either positive or negative
(d)	zero� [Ans. (c) either positive or negative]

5.	 A convex lens forms a real, diminished point 
sized image at focus. Then the position of the 
object is at� [FRT-'22]
(a)	 focus	 (b)	 infinity
(c)	 at 2f	 (d)	 between f and 2f�

� [Ans. (b) infinity]
6.	 Power of a lens is –4D, then its focal length is

� [QY-'23;HY-'24; July-'24 & '25]
(a)	 4m	 (b)	 – 40m
(c)	 – 0.25 m	 (d)	 –2.5 m
� [Ans. (c) –0.25 m]

7.	 In a myopic eye, the image of the object is 
formed� ⊗ [FRT-'22]
(a)	 behind the retina	
(b)	 on the retina	 (c)	 in front of the retina	
(d)	on the blind spot
� [Ans. (c) in front of the retina]

8.	 The eye defect ‘presbyopia’ can be corrected 
by� [PTA-2; Sep-2020; FRT-'24; April-'25]
(a)	 convex lens	 (b)	 concave lens
(c)	 convex mirror	 (d)	 Bi focal lenses
� [Ans. (d) Bi focal lenses]

9.	 Which of the following lens would you prefer 
to use while reading small letters found in a 
dictionary?� [QY-'24]
(a)	 A convex lens of focal length 5 cm
(b)	 A concave lens of focal length 5 cm
(c)	 A convex lens of focal length 10 cm
(d)	A concave lens of focal length 10 cm

[Ans. (a) A convex lens of focal length 5 cm]

10.	 If VB, VG, VR be the velocity of blue, green 
and red light respectively in a glass prism, 
then which of the following statement gives 
the correct relation?� ⊗
(a)	 VB = VG = VR	 (b)	 VB > VG >VR
(c)	 VB < VG < VR 	 (d)	 VB < VG > VR

� [Ans. (c) VB < VG < VR]

II. 	 Fill in the blanks :
1.	 The path of the light is called as __________.�

� [Ans. ray of light]
2.	 The refractive index of a transparent medium is 

always greater than __________.� ⊗  [Ans. one]
3.	 If the energy of incident beam and the scattered 

beam are same, then the scattering of light is called 
as _________ scattering.� [Ans. elastic]

4.	 According to Rayleigh’s scattering law, the amount 
of scattering of light is inversely proportional to 
the fourth power of its _____________.�
� [Ans. wavelength]

5.	 Amount of light entering into the eye is controlled 
by __________.  � ⊗  [FRT-'22] [Ans. Iris]

III.	 True or False. If false correct it:
1.	 Velocity of light is greater in denser medium 

than in rarer medium 	�  ⊗
Ans.	 False. 

Correct Statement: Velocity of light is lesser in 
denser medium than in rarer medium.
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2.	 The power of lens depends on the focal length 
of the lens

Ans.	 True.
3.	 Increase in the converging power of eye lens 

cause ‘hypermetropia’	�  ⊗
Ans.	 False.

Correct Statement: Decrease   in the converging 
power of eye lens cause hypermetropia. 

4.	 The convex lens always gives small virtual  
image.

Ans.	 False. 
Correct Statement: Concave lens always gives 
small virtual image.

IV.	 Match the following:
Column – I Column –  II

(1) Retina a Pathway of light
(2) Pupil b Far point comes closer
(3) Ciliary muscles c near point moves away
(4) Myopia d Screen of the eye
(5) Hypermetropia e Power of 

accommodation
� [Ans. 1-d, 2-a, 3-e, 4-b, 5-c]

V. 	 Assertion and reasoning type:
Mark the correct choice as
(a)	 If both assertion and reason are true and reason 

is the correct explanation of assertion.
(b)	 If both assertion and reason are true but reason 

is not the correct explanation of assertion.
(c)	 Assertion is true but reason is false.
(d)	Assertion is false but reason is true.

1.	 Assertion: If the refractive index of the medium 
is high (denser medium) the velocity of the light 
in that medium will be small.� ⊗

	 Reason: Refractive index of the medium is inversely 
proportional to the velocity of the light.

	 [Ans. (a)  If both assertion and reason are 
true and reason is the correct explanation of 

assertion]
2.	 Assertion: Myopia is due to the increase in the 

converging power of eye lens.
	 Reason: Myopia can be corrected with the help 

of concave lens.
	 [Ans. (a) If both assertion and reason are 

true and reason is the correct explanation of 
assertion]

VI. 	Answer Briefly :
1.	 What is refractive index?� [FRT-'22; July-'24]
Ans.	 The ratio of speed of light in vacuum (c) to the 

speed of light in a medium (v) is defined as 
refractive index ‘μ’ of that medium.

µ = c
v

2.	 State Snell's law.� ⊗ [QY-2019; FRT & Aug.-'22]
Ans.	 Snell's law states that, the ratio of the sine of 

the angle of incidence and sine of the angle 
of refraction is equal to the ratio of refractive 
indices of the two media.

sin
sin
i
r
=
µ
µ

2

1

3.	 Draw a ray diagram to show the image 
formed by a convex lens when the object is 
placed between F and 2F.�  
�[GMQP-2019; FRT-'22; July-'23; HY-'24; Mar.-'26]

 A

B

M

C1

N

F2
2F2 B¢

2F1 F1

A¢

C2
O

4.	 Define dispersion of light.	 ⊗  [April-'24]
Ans.	 When a beam of white light or composite light is 

refracted through any transparent media such as 
glass or water, it split into its component colours. 
This phenomenon is called as dispersion of light.

5.	 State Rayleigh’s law of scattering.�
� [PTA-3; July-'23]

Ans.	 The amount of scattering of light is inversely 
proportional to the fourth power of the 
wavelength. This is called as Rayleigh scattering 
law.

		  Amount of scattering ‘S’ µ 
1

4l
6.	 Differentiate convex lens and concave lens.�
Ans.	  � [PTA-3; QY-2019; July-'23 &'24; FRT-'24]

No. Convex Lens Concave Lens
1. Thicker in the 

middle than at edges.
Thinner in the middle 
than at edges. 

2. It is converging lens. It is diverging lens.
3. Produces mostly real 

images.
Produces a virtual 
image.

4. Used to treat 
hypermetropia.

Used to treat myopia.
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7.	 What is power of accommodation of eye? ⊗  
� [QY-'24]

Ans.	 The ability of the eye lens to focus nearby as well as 
the distant objects is called power of accommodation 
of the eye. It is achieved by changing the focal length 
of the eye lens with the help of ciliary muscles.

8.	 What are the causes of ‘Myopia’?			
			   [GMQP-2019; FRT-'22]

Ans.  (i)	 Myopia, also known as short sightedness, 
occurs due to the lengthening of eye ball.

(ii)	 Nearby objects can be seen clearly but distant 
objects cannot be seen clearly.

(iii)	 The focal length of eye lens is reduced or 
the distance between eye lens and retina 
increases.

(iv)	 Far point will not be infinity and the far point 
has come closer.

(v)	 Due to this, the image of distant objects are 
formed before the retina.

9.	 Why does the sky appear in blue colour?�
� [PTA-1; April-'23]

Ans.  (i)	 When sunlight passes through the 
atmosphere, the blue colour (shorter 
wavelength) is scattered to a greater extent 
than the red colour (longer wavelength). 

(ii)	 This scattering causes the sky to appear in 
blue colour.

10.	 Why are traffic signals red in colour?�
� [PTA-4; HY-'23; April & QY-'24]

Ans.  (i)	 Red has the longest wavelength so it is 
scattered the least by atmospheric particles. 

(ii)	 It travels a longer distance in the 
atmosphere. 

(iii)	 As a result whether it is fog or smoke, red 
light passes comparatively easily  through 
them.

VII.	Give the answer in detail :
1.	 List any five properties of light.�  ⊗   [QY-'24]

� [QY-'19; FRT & May-'22; HY-'23 & '24; July-'23 &'25]
Ans.  (i)	 Light is a form of energy. � [Mar.-26]

(ii)	 Light always travels along a straight line.
(iii)	 Light does not need any medium for its 

propagation. It can even travel through vacuum.
(iv)	 The speed of light in vacuum or air is,

		  c = 3 × 108 ms–1.

(v)	 Different coloured light has different wavelength 
and frequency.

(vi)	 Violet light has the lowest wavelength and 
red light has the highest wavelength.

(vii)	 When light is incident on the interface between 
two media, it is partly reflected and partly 
refracted.

2.	 Explain the rules for obtaining images formed 
by a convex lens with the help of ray diagram.
� [FRT-'22; HY-'23]

Ans.	 When an object is placed in front of a lens, the 
light rays from the object fall on the lens.

	 Rule-1: When a ray of light strikes the convex 
lens obliquely at its optical centre, it continues 
to follow its path without any deviation.

F1 F2

Rays passing through the optical centre

	 Rule-2: When rays parallel to the principal 
axis strikes a convex lens, the refracted rays are 
converged to (convex lens) the principal focus.

F1 F2

Rays passing parallel to the optic axis

	 Rule-3: When a ray passes through (convex 
lens) the principal focus strikes a convex lens, 
the refracted ray will be parallel to the principal 
axis.

F1 F2

Rays passing through or directed towards the 
principal focus

3.	 Differentiate the eye defects: Myopia and 
Hypermetropia.  � [PTA-6; Sep-2021; Aug.-'22; 
� April & QY-'23; July-'24; April-'25]

Ans.	

Myopia Hypermetropia
(i) It is also known as 

short sightedness.
It is also known as 
long sightedness. 

SURA'S



34�  Sura’s ➠ X Std Science ➠ Physics ➠ Unit 2

Myopia Hypermetropia
(ii) It occurs due to the 

lengthening of eye 
ball.

It occurs due to the 
shortening of eye 
ball.

(iii) Nearby objects can 
be seen clearly but 
distant objects cannot 
be seen clearly.

Distant objects can 
be seen clearly but 
nearby objects cannot 
be seen clearly. 

(iv) The focal length of 
eye lens is reduced or 
the distance between 
eye lens and retina 
increases.

The focal length of 
eye lens is increased 
or the distance 
between eye lens and 
retina decreases.

(v) The far point has 
become closer.

The near point has 
moved farther.

(vi) Image of distant 
objects are formed 
before the retina.

Image of nearby 
objects are formed 
behind the retina

(vii) It can be corrected 
using a concave lens.

It can be corrected 
using a convex lens.

4.	 Explain the construction and working of a 
‘Compound Microscope’.� ⊗ [QY-2019]

Ans.	 Construction:
(i)	 Compound microscope is used to see the 

tiny objects.
(ii)	 A compound microscope consists of two 

convex lenses. 
(iii)	 The lens with the shorter focal length is placed 

near the object, and is called as ‘objective 
lens’ or ‘objective piece’. 

(iv)	 The lens with larger focal length and larger 
aperture placed near the observer’s eye is called 
as ‘eye lens’ or ‘eye piece’. 

(v)	 Both the lenses are   fixed in a narrow tube 
with adjustable provision.

Working :

 Image formation in compound microscope

(vi)	 The object (AB) is placed at a distance slightly 
greater than the focal length of objective lens 
(u > f0). 

(vii)	 A real, inverted and magnified image (A'B') 
is formed at the other side of the objective 
lens. This image behaves as the object for 
the eye lens. 

(viii)	The position of the eye lens is adjusted and 
the image (A'B') falls within the principal 
focus of the eye piece. This eye piece forms 
a virtual, enlarged and erect image (A"B") 
on the same side of object.

VIII. Numerical Problems :
1.	 An object is placed at a distance 20 cm from 

a convex lens of focal length 10 cm. Find the 
image distance and nature of the image.

Given 	
		  Object distance, u	 =	 –20 cm
	 Focal length of convex lens f	 =	 10 cm

	

To find : 	� Image distance v = ? and 
	         Nature of the  image = ?

	 Solution

 If the object is placed on the left side of the lens, 
then  f = 10 cm ; u = – 20 cm

	
1
f 	 =	

1
v

– 
1
u

	
1
v

	 =	
1
f  + 

1
u

	
1
v

	 =	
1

10
1
20

+
−( )

	
1
v 	 =	

1
10

1
20

1
20

− =

Distance of the image v = 20 cm.
	 Real,   inverted,   and  same-sized image  at a distance of  

20 cm on the right side of the lens.

	 m = 
v
u
=
−
20
20

= –1

	 (–ve sign indicates the inverted image)

	 [Nature of the image : Real, inverted and same 
size.]
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2.	 An object of height 3 cm is placed at 10 cm 
from a concave lens of focal length 15 cm. 
Find the size of the image.

Given
Object distance u	 = – 10 cm 
� [Object is placed on the left side]
Focal length f	 = – 15 cm � [ ∴concave lens]

To find : 	� Image distance v = ?
	 Height of the object h1 = 3 cm.

Solution
	

		
1
f 	 =	

1
v

 – 
1
u

		
1
v

	 =	 1
f

 + 
1
u

			   = 	
1
15

1
10−

+
−

		
- -10 15

150
	 =	

-25
150

		  v	 =	
150
25

 = – 6 cm

	
1

v

1

6
v 6cm= = --

Þ

Magnification m	 =	 Distance of the image
Distance of the object

	 	 m	 =	
v
u

 = 
h
h

2

1

		  m	 =	 -
-

6
10

 = 
h2

3

			   =	
-
-

18
10  = h2

∴ Size of the image h2	 =  1.8 cm

IX.	� Higher order thinking (HOT) 
questions

1.	 While doing an experiment for the 
determination of focal length of a convex 
lens, Raja suddenly dropped the lens. It got 
broken into two halves along the axis. If 
he continues his experiment with the same 
lens, 

	 (a)	 can he get the image? 
	 (b) �	� Is there any change in the focal length?

Ans.	 (a)	 Yes, he can get the image of same size.
	 (b)	� No, there is no change in the focal length 

of the convex lens even if it is broken into 
two halves. Only the intensity of the image 
obtained will be less.

2.	 The eyes of the nocturnal birds like owl are 
having a large cornea and a large pupil. How 
does it help them?

Ans.	 Increase in their field of vision and an increase 
retinal surface help them to collect more ambient 
light during night. 

Questions & AnswersPTA
1 mark

1.	 The scattered light in Raman scattering 
contains ____ lines.� [PTA-5]
(a)	 Rayleigh's	 (b)	 stokes
(c)	 Antistokes	 (d)	 all the above�

� [Ans. (d) all the above]

2 marks

1.	 Complete the ray diagram of a concave lens.
� [PTA-6]

 

A

B

F
O

C

Ans.	

C F1 OB

A

B1

A1

N

M

2.	 In  common, what is the value of least 
distance of distinct vision of a human?	
� [PTA-6]

Ans.	 25 cm is the value of least distance of distinct 
vision of a human.
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4 marks

1.	 A student in a class room can read text book 
but he/she can’t able to see the letters on 
the black board distinctly. Write the name 
of his/her eye defect and what is the cause? 
Suggest a remedy.    (* Part of 7 Marks)� [PTA-1]

Ans.	 Name of his / her eye defect: Myopia.
(i)	 Cause: Myopia also known as short  

sightedness occurs due to the lengthening of 
eyeball. With this defect nearby objects can 
be seen clearly but distant objects cannot 
be seen clearly.  

(ii)	 Remedy: This defect can be corrected using 
a concave lens.

2.	 i)	� Draw the ray diagram of image formation 
in simple microscope.� [FRT-'24]

	 ii)	� Find the position and write its nature 
and size of the image formed.� [PTA-2]

Ans.  (i)	

(ii)	
◆◆ A tiny object (AB) is placed within the 

principal focus F and the observer’s eye is 
placed just behind the lens. 

◆◆ As per this position, the convex lens 
produces an erect, virtual and enlarged 
image (A'B'). 

◆◆ The image formed is in the same side of the 
object and the distance equal to the least 
distance of distinct vision D. 

3.	 The power of a lens is – 2D Find the focal 
length of a lens.� [PTA-4]

Given   Power of lens, P = – 2D

	 To find : Focal length of a lens, f = ?

	 Solution

		  P	 =	
1
f  (or)  f  = 

1
P

 

		  f	 =	
1
2

0 5
−

= − . m

		  f	 =	 – 0.5 m
Note: If power of lens is expressed in ‘D’, then 
the focal length is expressed in ‘m’.
Negative sign indicates that the lens is concave. 

4.	 �An object of height 3 cm is placed at 10 cm 
from a convex lens which produces an image 
at 20 cm from its optical centre. Calculate 
the magnification and height of the image 
produced.� [PTA-5]

	 Given   	
	 	 Height of object h	    =	 3 cm

	 Object distance u	 =	 10 cm
	 Image distance v	 =	 20 cm
	 Magnification m	 =	 ?
	 Height of image h'	 =	 ?

	 Solution
	 Magnification, m	 =	 − v

u
 = 20

10
2

-
= -

	 Magnification, m	 =	 – 2

	 m	 =	
h
h
'

		  – 2	 =	
h '
3

	 Height of the image h'	 =	 – 6 cm

7 marks

1.	 �Calculate the frequency of visible light having 
wavelength 3000Ao travelling in vacuum.�
� [PTA-5]

Ans. Wavelength 	 l	 =	 3000 Ao� [∴1Ao = 10–10m]
		  =	 3000 × 10–10

	Velocity of light	 =	 3 × 108 ms–1

	 Frequency, h	 =	 Velocity 
Wavelength 

v( )
( )λ

	

	 h	 =	 3 10
3000 10

8

10
×
× −

		  =	 1 10
1000 10

8

10
×
× −

		  =	 1 10 10
1000

8 10× × 	 = 1 10
10

18

3
×

Frequency (h)		  =	 1015 hertz
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Government Exam  
Questions & AnsWers

1 marks

1.	 The speed of light in vacuum or air is  
(c) = ______ .� [FRT-'22]   [Ans. 3 × 108 ms–1]

2 marks

1.	 A beam of light passing through a diverging 
lens of focal length 0.3 m appears to be 
focused at a distance 0.2 m behind the lens. 
Find the position of the object.� [Sep-2020]

Ans.	 f = –0.3 m, v = –0.2 m

	
1
f

 = 
1 1
v u

−   ;    
1
u

 = 
1 1
v f

−

	
1
u

 = 
1
0 2

1
0 3

10
6−

−
−

= −
. .

   ⇒  u = 
−6
10

 = –0.6 m.

	 The object is placed at a distance of 0.6 m in  
front of the diverging lens.

2.	 A person with myopia can see objects  
placed at a distance of 4 m. If he wants to see 
objects at a distance of 20 m, What should 
be the focal length and power of the concave 
lens he must wear?�[FRT-'22 & May & Aug.-'22]

Ans.	 Given that x = 4 m and y = 20 m
	 Focal length of the correction lens is

	 f = 
xy
x y−

	 f =  4 20
4 20

80
16

×
−

=
−

= –5 m

	 Power of the correction lens

	 = 1 1
5f

= − = – 0.2 D

3.	 What is the least count of travelling 
microscope?� [April-'24]

Ans.	 The least count of travelling microscope is 
0.01mm.

4 marks

1.	 What are the uses of Simple microscope?�  
� [Sep-2020; FRT-'24]

Ans.  (i)	 Used by watch repairers and jewellers.
(ii)	 Used to read small letters clearly.

(iii)	 Used to observe parts of flower, insects 
etc.

(iv)	 Used to observe finger prints in the field of 
forensic science.

2.	 What are the advantages of telescopes?�
� [QY-2019]

Ans.  (i)	 Elaborate view of the Galaxies, Planets, 
stars and other heavenly bodies is possible.

(ii)	 Camera can be attached for taking 
photograph for the celestial objects.

(iii)	 Telescope can be viewed even with the low 
intensity of light.

3.	 Write the Uses (applications) of convex lenses.
� (* Part of 7 Marks)  [FRT-'22; April-'24]

Ans.  (i)	 Convex lenses are used as camera lenses.
(ii)	 Used as magnifying lenses.
(iii)	 Used in making microscope, telescope and 

slide projectors.
(iv)	 Used to correct the defect of vision called 

hypermetropia.

7 marks

1.	 Write any 2 applications of concave lens.�
� [Sep-2021]

Ans.  (i)	 Concave lenses are used as eye lens of ‘Galilean 
Telescope’.

(ii)	 They are used in wide angle spy hole in doors.
(iii)	  ��They are used to correct the defect of vision 

called ‘myopia’.

additional questions & answers

Choose the correct answer 1 mark�
1.	 The group of rays is ________.

(a)	 lines 	 (b)	 dots
(c)	 beam	 (d)	 none of these

2.	 Velocity and wavelength of light are related 
by a relation ________.

(a)	 g = c λ	 (b)	 g l
=

c

(c)	 c = γ λ	 (d)	 both b & c

3.	 Violet light has the _______ wavelengths.
(a)	 lowest	 (b)	 highest
(c)	 same	 (d)	 standard
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4.	 We can see objects because of ________.
(a)	 reflection 	 (b)	 refraction
(c)	 transmission	 (d)	 diffraction

5.	 _____ determines speed of light in a medium
(a)	 thickness	 (b)	 wavelength
(c)	 refractive index
(d)	both b and c

6.	 When light travels from rarer to denser 
medium, the refracted ray is ___ the normal.
(a)	 bent away	 (b)	 along
(c)	 bent towards	
(d)	 just grazes the surface of separation

7.	 For air, the refractive index is ________.
(a)	 1	 (b)	 infinity
(c)	 0	 (d)	 2

8.	 The splitting up of white light into colours is 
called  ________.
(a)	 reflection	 (b)	 refraction
(c)	 scattering	 (d)	 dispersion

9.	 Rainbow formation is due to ________ in 
water droplets.
(a)	 Ionisation	 (b)	 absorption of sunlight
(c)	 reflection and refraction of sunlight 
(d)	reflection of sunlight

10.	 Red light is used in traffic signals because___.
(a)	 It has highest wavelength 
(b)	 scatters least 
(c)	 red is symbol of danger
(d)	both a & b

11.	 A star appears twinkling in the sky because 
of ________ by the atmosphere.
(a)	 scattering of light	
(b)	 reflection of light
(c)	 refraction of light	
(d)	both a and b

12.	 When a beam of light is passed through a 
colloidal solution, the light will be ________.
(a)	 scattered	 (b)	 reflected
(c)	 absorbed	 (d)	 unchanged

13.	 If the energy of the incident and scattered 
beam of light are same, then it is called _____ 
scattering.
(a)	 Ray light	 (b)	 Inelastic
(c)	 Mie	 (d)	 Elastic

14.	 The scattering of light by colloidal particles 
is _____scattering.
(a)	 Ray light	 (b)	 Mie
(c)	 Raman	 (d)	 Tyndall

15.	 The scattering of light with pure liquids or 
transparent solids is _______ scattering.
(a)	 Rayleigh's	 (b)	 Mie
(c)	 Raman	 (d)	 Tyndall

16.	 Convex lens produces a ____ beam of light.
(a)	 convergent	 (b)	 divergent
(c)	 scattered	 (d)	 dispersed

17.	 A concave lens is a ________.
(a)	 converging lens	 (b)	 diverging lens
(c)	 inverting lens	 (d)	 magnifying lens 

18.	 In spherical lenses, all distance are measured 
from ________.
(a)	 optic centre	 (b)	 principal focus
(c)	 principal axis	 (d)	 centre of curvature

19.	 The part of the lens through which the ray 
of light passes without suffering deviation is 
called ________.
(a)	 focus	 (b)	 centre of curvature	
(c)	 Pole	 (d)	 optic centre

20.	 Convex lens always forms a real image, if the 
object is situated beyond ________.
(a)	 optic centre	 (b)	 centre of curvature	
(c)	 focus	 (d)	 radius of curvature

21.	 A convex lens forms a virtual image if the 
object is ________.
(a)	 at F	 (b)	 At infinity
(c)	 below F and 2 F
(d)	between the lens and the principal focus

22.	 The image formation by spherical lenses is 
due to the phenomenon of ________.
(a)	 reflection	 (b)	 refraction
(c)	 interference	 (d)	 dispersion

23.	 When  a ray of light enters glass from water, 
it bends ________.
(a)	 towards the normal due to decrease in the 

speed of light
(b)	 towards the normal due to increase in the speed 

of light
(c)	 Away from the normal due to increase in the 

speed of light
(d)	Away from the normal due to decrease in the 

speed of light
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24.	 To get real, inverted and same size of the object, 
the object is placed in convex lens at ______.
(a)	 At F	 (b)	 At 2 F
(c)	 below O and F	 (d)	 At infinity

25.	 The point at which the principal axis meets 
the surface of the lens is ________.
(a)	 centre of curvature	
(b)	 radius of curvature
(c)	 focus	 (d)	 pole

26.	 The distance between the lens and its principal 
focus is called ________.
(a)	 pole	 (b)	 radius of curvature
(c)	 focal length	 (d)	 principal axis

27.	 When a person uses a convex lens as a simple 
magnifying glass, the object must be placed 
at a distance ________.
(a)	 less than one focal length
(b)	 more than one focal length
(c)	 less than twice focal length
(d)	more than twice the focal length

28.	 Highly enlarged image is obtained by convex 
lens when object is at ________.
(a)	 infinity	 (b)	 F
(c)	 below F & C	 (d)	 beyond 2F

29.	 The image produced by a concave lens is 
________.
(a)	 always virtual & enlarged 
(b)	always virtual & diminished
(c)	 always real
(d)	Some times real, sometimes virtual

30.	 Convex lens forms a highly diminished, real and 
inverted image, when an object is at ________.
(a)	 infinity	 (b)	 F
(c)	 below F & c	 (d)	 beyond 2 F

31.	 Convex lenses are used in ________.
(a)	 camera	 (b)	 magnifying lens
(c)	 microscope	 (d)	 all the above

32.	 Real images formed by convex lenses are always 
________.
(a)	 on the same side of the object
(b)	 inverted 	 (c)	 erect
(d)	smaller than the object

33.	 An object is placed at 12 cm from a convex 
lens whose focal length is 10 cm. The image 
must ________.
(a)	 Virtual and enlarged
(b)	 real and reduced in size
(c)	 virtual and reduced size
(d)	real and enlarged size

34.	 The diameter of eyeball is ________.
(a)	 2.3 cm	 (b)	 23 cm	
(c)	 2.3 mm	 (d)	 23 mm

35.	 An object is placed 25 cm from a convex  
lens whose focal length is 10 cm. The image 
distance is ________ cm.
(a)	 50	 (b)	 16.66
(c)	 6.66	 (d)	 10
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36.	 Magnification produced by a lens is 

(a)	 height of the image
height of the object

	

(b)	 Distance of the image
Distance of the object

(c)	 Both a & b	 (d)	
1
v

 – 1
f

 = 
1
u

37.	 The reciprocal of the focal length of the lens 
is  ________.
(a)	 Magnification	 (b)	 Power
(c)	 Principal focus	 (d)	 None

38.	 The least distance of distinct vision is ____.
(a)	 25 m	 (b)	 20 cm	
(c)	 20 m	 (d)	 25 cm

39.	 The image formed by retina of human eye is 
________.
(a)	 Virtual and erect
(b)	Real & inverted	
(c)	 Virtual & inverted	
(d)	Real & erect

40.	 The change in the focal length of human eye 
is caused by ________.
(a)	 Pupil	 (b)	 Ciliary muscles
(c)	 Cornea	 (d)	 Iris
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41.	 The phenomena of light responsible for the 
working of the human eye is ________.
(a)	 Reflection	 (b)	 Refraction
(c)	 Power	 (d)	 Accommodation�

42.	 The amount of light entering into the human 
eye is controlled by ________.
(a)	 Ciliary muscles	 (b)	 Pupil
(c)	 Cornea	 (d)	 Iris

43.	 The part of the eye refracts light entering the 
eye from external objects?
(a)	 Lens	 (b)	 Cornea
(c)	 Iris	 (d)	 Pupil

44.	 A person cannot see objects clearly beyond 
50 cm. The power of lens to correct the 
vision is ________.
(a)	 +5 D	 (b)	 –0.5 D	
(c)	 –2 D	 (d)	 +2 D

45.	 The human eye forms the image of an object 
at its ________.
(a)	 Cornea	 (b)	 Iris
(c)	 Pupil	 (d)	 Retina

46.	 In Astigmatism, eye cannot see ________.
(a)	 distance object	 (b)	 nearby object
(c)	 parallel lines	 (d)	 both a & b�

47.	 Presbyopia is due to ________.
(a)	 Lengthening of eye ball
(b)	 Shortening of eye ball
(c)	 Ageing
(d)	Development of Cataract

48.	 Cylindrical lens is used to correct ________.
(a)	 Myopia	 (b)	 Hypermetropia
(c)	 Presbyopia	 (d)	 Astigmatism

49.	 Simple microscope consists of ________.
(a)	 Short focal length of convex lens
(b)	 Large focal length of concave
(c)	 Short focal length of concave
(d)	Large focal length of convex

50.	 Simple microscopes are used ________.
(a)	 To observe parts of flower
(b)	 Watch repair
(c)	 Observe finger prints
(d)	All the above

51.	 Magnification power of microscopes can be 
increased by using lenses of________.
(a)	 Large focal length eye piece
(b)	 Objective lens
(c)	 Shorter focal length of the eye piece
(d)	Larger focal length of objective

52.	 A magnifying glass is also called as ____.
(a)	 Telescope
(b)	 Compound microscope
(c)	 Simple microscope
(d)	Astronomical telescope

53.	 To view heavenly objects like stars, ____ is used
(a)	 Simple microscope
(b)	 Compound microscope
(c)	 Terrestrial telescope
(d)	Astronomical telescope

54.	 To increase the magnification of the  
telescope _______.
(a)	 Increase the focal length of the objective
(b)	 Increase the focal length of the eye piece
(c)	 Decrease the focal length of the eye piece
(d)	Both a & c

55.	 In compound microscope, as compared to eye 
piece, objective lens has _______ focal length
(a)	 –ve focal length	 (b)	 Zero
(c)	 Small	 (d)	 Large

56.	 _________ are used to view the objects on the 
surface of the earth.
(a)	 Simple Microscope
(b)	 Compound Microscope
(c)	 Terrestrial Telescopes
(d)	Astronomical Telescopes�

57.	 The resolving power depends on ________.
(a)	 diameter of the lens	
(b)	 Wavelength	 (c)	 Refractive index	
(d)	a & b

58.	 A lens which collects image  at back of telescope 
is ________.
(a)	 Objective lens	 (b)	 Diverging
(c)	 Converging	 (d)	 Polars

59.	 As compared to single lens, compound  
microscope gives _______ magnification
(a)	 Smaller	 (b)	 Greater
(c)	 No	 (d)	 Equal
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60.	 As compared to single lens, compound microscope 
gives______________ magnification.
(a) 	smaller	 (b) 	 greater
(c) no	 (d) 	 equal

61.	 An inverted image of the object is formed 
in______
(a)	 Simple microscope
(b)	 Compound microscope
(c)	 Astronomical telescope
(d)	Both b & c

62.	 Device used to see very  small object is______
(a)	 Simple microscope
(b)	Compound microscope
(c)	 Telescope	 (d)	 Mirror

63.	 In a simple microscope to obtain higher 
magnification, the focal length of convex lens 
should be______
(a)	 Large	 (b)	 Small
(c)	 1 cm	 (d)	 None

64.	 In compound microscope, _______ lenses 
are used.
(a)	 2	 (b)	 3
(c)	 4	 (d)	 1

65.	 Image formed in simple microscope is ____.
(a)	 Erect	 (b)	 Inverted
(c)	 Smaller than object	
(d)	Bright

66.	 Objective lens of telescope is of ________.
(a)	 Short focal length & short aperture	
(b)	 Short focal length & large aperture
(c)	 Large focal length & large aperture
(d)	Large focal length & short aperture

67.	 To increase the magnification of the telescope, 
the focal length of the______
(a)	 Objective lens is small and eye lens is large
(b)	Objective lens is large and eye lens is small
(c)	 Objective lens and eye lens are small
(d)	Objective lens and eye lens are large

68.	 The second law of refraction is also known 
as _________.
(a)	 law of reflection	(b)	 law of dispersion 
(c)	 Mie scattering	 (d)	 Snell's law

69.	 ________ is an optical instrument used to see 
distant objects.
(a)	 Microscope	 (b)	 Telescope
(c)	 Kaleidoscope	 (d)	 none of the above �

70.	 The speed of light in vacuum is ________ m s-1.
(a)	 3 × 108	 (b)	 388 × 108

(c)	 0.38 × 108	 (d)	 3.6 × 108

71.	 Light is characterized by ____ and frequency.
(a)	 waves	 (b)	 wavelength
(c)	 speed 	 (d)	 distance

72.	 The ratio of speed of light in vacuum to  
the speed of light in medium is _______.
(a)	 velocity	 (b)	 refractive index
(c)	 refraction	
(d)	scattering property 

73.	 ____ lenses are used as eye lens of 'Galilean 
Telescope'
(a)	 Convex 	 (b)	 Concave
(c)	 Bifocal	 (d)	 Both (a) and (b)

74.	 Power of accommodation is achieved by  
changing the ________ of the eye lens.
(a)	 curvature	 (b)	 retina
(c)	 focal length	 (d)	 vision

75.	 The refractive index of a medium is  
dependent on the ___________.
(a)	 wavelength 	 (b)	 velocity
(c)	 frequency 	 (d)	 none of the above 

76.	 _____ scattering is responsible for the white 
appearance of the clouds.
(a)	 Rayleigh 	 (b)	 Mie
(c)	 Tyndall 	 (d)	 Raman

77.	 If one the faces of a biconcave lens is plane, 
it is known as ________ lens.
(a)	 concave	 (b)	 convex
(c)	 plano-concave	 (d)	 plano - convex

78.	 ________ lenses are used as camera lenses. 
(a)	 Concave 	 (b)	 Bifocal
(c)	 Convex	 (d)	 none of the above 

79.	 When an object is placed at infinity, a _____ 
image is formed at the focus for a concave lens. 
(a)	 real	 (b)	 virtual
(c)	 enlarged	 (d)	 diminished
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80.	 Distances are measured from the _______ of 
the lens.
(a)	 focus	 (b)	 curvature
(c)	 beyond curvature	
(d)	optical centre

Fill in the blanks 
1.	 Blue and green light has different _______ and 

_______ .� [Ans.  wavelength, frequency]
2.	 Refraction is due to difference in ______ of light 

in different media.� [Ans.  velocity]
3.	 Angle of refraction is _________ for red and 

_______ for violet.� [Ans.  smallest, largest]
4.	 The refractive index of a medium is dependent 

on ________ of the light.� [Ans.  wavelength]
5.	 The interacting particle of the medium is called 

as _________.� [Ans.  scatterer]
6.	 The amount of scattering of light depends on 

_____ and ________.
� [Ans.  wavelength of light, size of the particle]

7.	 White appearance of the clouds is due to 
________.� [Ans.  Mie scattering]

8.	 The magnification is greater than 1, then the 
image obtained is _________.� [Ans.  enlarged]

9.	 The magnification is ________ than 1, then the 
image obtained is diminished.� [Ans. less]

10.	 The object is always placed on _______ side of 
the lens.� [Ans. left]

11.	 The power of convex lens is _____.� [Ans. +ve]
12.	 The power of concave lens is ______.�[Ans. –ve]
13.	 Unit of power is ____________.� [Ans. dioptre]
14.	 1 D is equal to ____________.� [Ans. 1 m–1]
15.	 The diameter of eye ball in our eye is _____.�

� [Ans. 2.3 cm]
16.	 _______ tough membrane protects the internal 

parts of the eye.� [Ans. Sclera]
17.	 _______ is the thin and transparent layer on the 

front surface of eye ball which _______ onto the 
lens.� [Ans. cornea, refract]

18.	 The coloured part of the eye is ____.� [Ans. Iris]
19.	 Iris ________ amount of light entering into the 

pupil.� [Ans. controls]
20.	 The pathway for the light to retina is __________.

� [Ans. pupil]
21.	 The image of objects are formed on _________.

� [Ans. retina]

22.	 Ciliary muscles help to change the  _________ 
of the eye lens according to the position of the 
object. � [Ans. focal length]

23.	 The refractive index of eye lens is __________.
� [Ans. 1.437]

24.	 The eye lens is _________ in nature.�
� [Ans. convex]

25.	 The focal length of the eye lens is adjusted by 
_________.� [Ans. ciliary muscles]

26.	 Eye lens is made of a ___________ material.
� [Ans. flexible, jelly-like]

27.	 When the ciliary muscle relaxes, eye lens 
becomes _________. � [Ans. thinner]

28.	 To increase the focal length, the ciliary muscle 
_________.� [Ans. relaxes]

29.	 A normal human eye can see clearly when objects 
are  placed between _______ and _________.
� [Ans. 25 cm, infinity]

30.	 Far point or distance of distinct vision for 
normal eye is __________.� [Ans. infinity]

31.	 Least distance of distinct vision is ___________.
� [Ans. 25 cm]

32.	 Presbyopia is corrected by __________ lens.
� [Ans. bifocal lenses]

33.	 According to optical property, telescope is 
classified into __________ and ____________.
[Ans. Refracting telescope, Reflecting telescope]

34.	 According to the things which are observed 
_______ and _________ are major types of 
telescopes.	� [Ans. astronomical, terrestrial]

35.	 __________ is used to view heavenly bodies.�
� [Ans. astronomical telescope]

36.	 The image in an astronomical telescope is 
_______.� [Ans. inverted]

37.	 Terrestrial telescope is  used to view objects 
______.� [Ans. on the land]

38.	 The image of terrestrial telescope is __________. 
� [Ans. erect]

39.	 The focal length of objective lens is ________ 
than the eye pieces in compound microscope.
� [Ans. shorter or lesser]

40.	 Lenses are classified into ___ types.� [Ans. two]
41.	 Convex lens is also called as _______ lens.�

� [Ans. bi-convex]
42.	 The band of colours is termed as _________.

� [Ans. spectrum]
43.	 Concave lens is also called as _____ lens.�

� [Ans. bi-concave]
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44.	 _______ lens is thicker at the centre than at the 
edges.� [Ans. convex]

45.	 Magnification is denoted by the letter _______.
� [Ans. 'm']

46.	 If one of the focus of a bi-convex lens is plane, it 
is known as a ____.� [Ans. plano convex lens]

47.	 Light travels in the form of _____.� [Ans. waves]
48.	 Scattering can be classified into _________ 

types.� [Ans. two]
49.	 Objects which emit their own light are called 

_______ objects.� [Ans. luminous]
50.	 _______ lens is thinner at the centre than at the 

edges.� [Ans. Concave]
51.	 The Stars and the Sun are _______.�

� [Ans. luminous objects]
52.	 Light is a form of _______.� [Ans. energy]
53.	 Light travels along a ______ line.�[Ans. straight]
54.	 1 D is the power of a lens whose focal length is 

_________.� [Ans. 1 meter]
55.	 Light does not need a _______ for propagation.

� [Ans. medium]
56.	 The velocity of light is given by ________.�

� [Ans. C = nλ]
57.	 Among visible light, _______ light has the 

highest wavelength.� [Ans. red]
58.	 When a ray of light travels from one transparent 

medium into another obliquely, the path of the 
light undergoes _______.� [Ans. deviation]

59.	 The deviation of a ray of light is called ____.
� [Ans. refraction]

60.	 The velocity of light is more in _________ 
medium.� [Ans. rarer]

61.	 The second law of refraction is also known as 
_______.� [Ans. Snell's Law]

62.	 The speed of light is low, if the _________ of the 
medium is high.� [Ans. refractive index]

63.	 The velocity of light is less in _________ 
medium.� [Ans. denser]

64.	 When light travels from a denser medium to a 
rarer medium, the refracted ray is bent ______ 
from the normal.� [Ans. away]

65.	 _______ is the fundamental and natural source 
of light� [Ans. Sun]

66.	 ________ is an example of a composite source.
� [Ans. Mercury vapour lamp]

67.	 The angle of refraction is determined in terms of 
the ____ of the medium.�[Ans. refractive index]

68.	 If a source of light produces a light of single 
colour, it is known as a ________ source.�
� [Ans. monochromatic]

69.	 _________ light is a composite light which 
consists of light of various colours or 
wavelengths.� [Ans. Sun]

70.	 If the energy of the incident beam of light and 
the scattered beam of light are same, then it is 
called as ______.� [Ans. elastic scattering]

71.	 The _______ and ______ of the scatterer results 
in different types of scattering.�
� [Ans. nature, size]

72.	 At sunrise and sunset, the light rays from the 
sun have to travel a ________ in the atmosphere 
than at noon.� [Ans. larger distance]

73.	 The scattering of sunlight by the atoms or 
molecules of the gases in the Earth's atmosphere 
is known as _______ scattering.�[Ans. Rayleigh]

74.	 The amount of scattering of light is inversely 
proportional to the _______ power of its 
wavelength.� [Ans. fourth]

75.	 According to Rayleigh's scattering law, the 
shorter wavelength colours are scattered 
_______ than the longer wavelength colours.
� [Ans. more]

76.	 When sunlight passes through the atmosphere, 
the _____ colour is scattered to a greater extent 
than the red colour.� [Ans. blue]

77.	 Mie scattering is also called as _________ 
scattering.� [Ans. elastic]

78.	 Milk, ice cream, muddy water are ______.�
� [Ans. colloids]

79.	 The spectral lines having frequency equal to the 
incident ray frequency is called _________.�
� [Ans. Rayleigh line]

80.	 The spectral lines which are having frequencies 
other than the incident ray frequency are called 
_________.� [Ans. Raman lines]

81.	 The lines having frequencies lower than the 
incident frequency is called ________ lines.
� [Ans. stokes]

82.	 The lines having frequencies higher than the 
incident frequency is called _____ lines.�
� [Ans. anti-stokes]

83.	 ______ is an optically transparent medium 
bounded by two spherical refracting surfaces or 
one plane and one spherical surface.�[Ans. Lens]

84.	 When rays parallel to the principal axis strikes a 
convex lens, the refracted rays are _________.�
� [Ans. converged]
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85.	 When an object is placed beyond C, a real and 
inverted image is formed between _________ 
and the principal focus for convex lens. �
� [Ans. center of curvature]

86.	 _______ lenses are used in making microscope 
and telescope.� [Ans. convex]

87.	 When an object is placed between F and C, 
the size of the image is ______ than that of the 
object for a convex lens. � [Ans. bigger]

88.	 If one of the focus of a bi-concave lens is plane, it 
is known as a _____. [Ans. plano-concave lens]

89.	 Concave lenses are used as eye lens of ________ 
telescope.� [Ans. Galilean]

90.	 When a ray of light strikes the _______ lens 
obliquely at its optical centre, it follows without 
any deviation.� [Ans. convex or concave]

91.	 When an object is placed in between principal 
focus and optical centre, a _____ is formed.�
� [Ans. virtual image]

92.	 _______ lenses are used as magnifying lenses.
� [Ans. Convex]

93.	 When an object is placed at infinity a ________ 
is formed at the focus.� [Ans. virtual image]

94.	 The size of the image formed _______ as 
the distance between the object and the lens 
decreases in concave lens.� [Ans. increases]

95.	 _________ lenses are used in wide angle spy 
hole in doors.� [Ans. Concave]

96.	 The ability of a lens to converge and diverge is 
called as its _________.� [Ans. power]

97.	 _______ lenses are used as camera lenses.�
� [Ans. Convex]

98.	 The distances ___________ and perpendicular 
to the principal axis is taken as positive.�
� [Ans. measured upward]

99.	 _______ is defined as the ratio of the height of 
the image to the height of an object.�
� [Ans. magnification]

100.	Any optically __________ will have a refractive 
index.� [Ans. transparent material]

101.	Convex lens mostly produces _______ image.
� [Ans. real]

102.	Power of a lens is numerically defined as the 
reciprocal of its ________.� [Ans. focal length]

103.	_________ and the lens maker's formula are 
applicable to only thin lenses.�
� [Ans. Lens formula]

104.	_________ protects the internal parts of the eye.
� [Ans. Sclera]

105.	A thin and transparent layer on the surface of 
the eyeball is ________.� [Ans. Cornea]

106.	�Central part of eye and pathway for the light to 
retina is __________.� [Ans. Pupil]

107.	Eye lens is fixed between the _________ muscles.
� [Ans. Ciliary]

108.	Eye lens is _________ in nature.� [Ans. convex]
109.	The ability of the eye lens to focus nearby as well 

as the distant objects is called ________ of the 
eye.� [Ans. power of accommodation]

110.	________ is the centre part of the iris.�
� [Ans. Pupil]

111.	The power of accommodation is achieved by 
changing the ______ of the eye lens.�
� [Ans. focal length]

112.	The least distance for human eye is _______ .
� [Ans. 25 cm]

113.	The tiny dust particles present in the air of the 
room scatter the beam of light is an example of 
_______ .� [Ans. Tyndall Scattering]

114.	Cylindrical lenses are also called as _______ 
lenses.� [Ans. Toric]

115.	�Both the defects of vision - myopia as well as 
hypermetropia can be corrected by _______ . �
� [Ans. bifocal lenses]

116.	�A _________ microscope has a convex lens of 
short focal length.� [Ans. simple]

117.	�Magnification power of microscopes can be 
increased by decreasing the ________ of the 
lens used.� [Ans. focal length]

118.	�Compound microscope has _______ to 
_______ times more magnification power than 
simple microscope.� [Ans. 50 to 200]

119.	�A _______ microscope is used to measure very 
small length with high degree of accuracy.�
� [Ans. travelling]

120.	�The least count of a travelling microscope is 
_______ .� [Ans. 0.01 mm]

121.	�_______ is an optical instrument to see the 
distant objects.� [Ans. Telescope]

122.	The first telescope was invented by ________ in 
1608.� [Ans. Johann Lippershey]

123.	�________ made a telescope to observe distant 
stars.� [Ans. Galileo]

124.	�________ invented telescope was similar to the 
astronomical telescope.� [Ans. Kepler]

125.	A _________ microscope works based on the 
principle of vernier.� [Ans. travelling]
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126.	�The minimum distance required to see the 
objects distinctly without strain is called ______.
� [Ans. Least distance of distinct vision]

127.	_______ is known as long sightedness.�
� [Ans. Hypermetropia]

128.	�____ mirrors are used in reflecting telescope.
� [Ans. parabolic]

129.	�Aged person cannot see the nearby objects 
clearly. It is called _________.�
� [Ans. old age hypermetropia]

130.	�Galilean telescope, Keplerian telescope are some 
of the examples of _______ telescope.�
� [Ans. refracting]

131.	�The ratio of speed of light in vacuum to the 
speed of light in medium is defined as _______�
� [Ans. Refractive index (m) of medium]

132.	�The energy of incident and scattered beam 
of light are not same, that scattering is called 
_____.� [Ans. In-elastic Scattering]

133.	�Mie scattering is caused by ______, _______ 
and ________.� [Ans. Pollen, Dust, Smoke]

134.	�The scattering of light contains additional 
frequencies than incident frequency is called 
_______.� [Ans. Raman Effect]

135.	�When light passing through ______, refracted 
ray will be parallel in convex lens.�
� [Ans. Principal focus]

136.	The band of colours is termed as _________.
� [Ans. spectrum]

State whether the following 
statements are true or false. 
Correct the statement if it is false 

1.	 Stars and sun are non-luminous objects.
Ans.	 False. Correct Statement: Stars and sun are 

luminous objects.

2.	 Luminous objects give out their own light.
Ans.	 True.

3.	 Light always travels along curved line.
Ans.	 False. Correct Statement: Light always travels 

along straight line.

4.	 Material medium is needed for the 
propagation of light.

Ans.	 False. Correct Statement: Material medium is 
not needed for the propagation of light.

5.	 Different coloured light has same wavelength 
and frequency.

Ans.	 False.  Correct Statement: Different coloured 
light has different wavelength and frequency.

6.	 Red light has the highest wavelength and 
violet has lowest wavelength.

Ans.	 True.

7.	 Incident ray and refracted ray lie in different 
plane.

Ans.	 False. Correct Statement: Incident ray and refracted 
ray lie in same plane.

8.	 The speed of light in a medium is low because 
of low refractive index of the medium.

Ans.	 False. Correct Statement: The speed of light in a 
medium is low because of high refractive index 
of the medium.

9.	 When light travels from denser to rarer,  
refracted ray bent away from normal.

Ans.	 True.
10.	 When white light pass through transparent 

medium, it is split into colours is called dispersion.
Ans.	 True.
11.	 Mie scattering is responsible for the white 

appearance of the clouds.
Ans.	 True.
12.	 The distance between the principal focus and 

pole is focal length of the lens.
Ans.	 True.

13.	 Amount of scattering of light is directly 
proportional to fourth power of its wavelength.

Ans.	 False.  Correct Statement: Amount of scattering 
of light is inversely proportional to fourth power 
of its wavelength.

14.	 In inelastic scattering, the energy of incident 
and scattered light are same.

Ans.	 False.  Correct Statement: In inelastic scattering, 
the energy of incident and scattered light are not 
same.

15.	 The amount of scattering is independent of 
wavelength in Rayleigh scattering.

Ans.	 False. Correct Statement: The amount of  
scattering is independent of wavelength in Mie 
scattering. 
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16.	 In Raman Scattering, the scattered light contains 
the lines having frequency less than incident 
frequency is Anti-stokes.

Ans.	 False. Correct Statement: In Raman scattering, the 
scattered light contains the lines having frequency 
less than incident frequency is stokes.

17.	 If one of the faces of a bi-convex lens is plane. 
It is known as a plano-convex lens.

Ans.	 True.

18.	 The line joining the centre of curvature and 
the optic centre is pole.

Ans.	 False. Correct Statement: The line joining the centre 
of curvature and the optic centre is principal axis.

19.	 The geometrical centre of the lens is called 
optic centre.

Ans.	 True.

20.	 When a ray strikes the pole or optic centre of 
the concave or convex lens it gets deviated.

Ans.	 False. Correct Statement: When a ray strikes the 
pole or optic centre of the concave or convex lens 
it does not get deviated.

21.	 To get parallel rays after refraction when  
light pass through focus.

Ans.	 True.

22.	 Concave lenses are used in camera lenses.
Ans.	 False. Correct Statement: Convex lenses are used 

in camera lenses.

23.	 Hypermetropia is corrected by using convex 
lens.

Ans.	 True.

24.	 Concave lens is used to correct hypermetropia.
Ans.	 False. Correct Statement: Concave lens is used 

to correct myopia.

25.	 The distance measured against the direction 
of incident light are taken as positive.

Ans.	 False. Correct Statement: The distance measured 
against the direction of incident light are taken 
as negative.

26.	 The distance measured upward and  
perpendicular to the principal axis is taken 
as positive.

Ans.	 True. 

27.	 If magnification is greater than one diminished 
image will be obtained.

Ans.	 False.  Correct Statement: If magnification is 
greater  than one enlarged image will be obtained.

28.	 The power of the lens is the degree of convergence 
or divergence.

Ans.	 True.
29.	 The unit of power of the lens is m. 
Ans.	 False.  Correct Statement: The  unit of power of 

the lens is dioptre or m–1.
30.	 Refractive index gives an idea about the  

velocity of light in a medium.
Ans.	 True.

31.	 Rayleigh’s scattering is inelastic scattering.
Ans.	 False.  Correct Statement: Rayleigh’s scattering 

is elastic scattering.

32.	 The distance between optic centre and centre 
of curvature is called as ‘focal length’.

Ans.	 False. Correct Statement: Focal length of a lens 
is the distance of its principal focus from its pole.

33.	 Size of the image is proportional to the visual 
angle.

Ans.	 True.
34.	 Concave lens is used as ‘Magnifying lens’.
Ans.	 False. Correct Statement: Convex lens is used 

as magnifying lens.

35.	 The final image formed by the astronomical 
telescope is ‘erect image’.

Ans.	 False.  Correct Statement: The final image is an 
inverted image.

Match the following

I.
(1) Object which gives out 

light
a highest 

frequency 
(2) Object which emit their 

own light
b highest 

wavelength
(3) violet light c source
(4) red light d Luminous

� [Ans. 1-c, 2-d, 3-a, 4-b]
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II.
(1) Deviation of ray a Dispersion
(2) Objects can be seen b Refraction

(3) Splitting up of colours c Scattering of 
light

(4) Blue colour of the sea d Reflection
� [Ans. 1-b, 2-d, 3-a, 4-c]

III.
(1) Protection of the 

internal parts of the eye
a Iris

(2) Refracts light b Sclera
(3) Control the amount of 

light entering
c pupil

(4) Pathway of light d cornea

� [Ans. 1-b, 2-d, 3-a, 4-c]

IV.
(1) Diameter of the eye ball a less than  

1
16

 seconds

(2) Refractive index of eye lens b infinity
(3) Persistence of vision c 2.3 cm

(4) Least distance of distinct 
vision

d 1.437

(5) Far point of distinct vision e 25 cm
� [Ans. 1-c, 2-d, 3-a, 4-e, 5-b]

V.

Position of the Object Position of the Image
(1) At infinity a Between F2 and 2F2

(2) Beyond 2F1 b at 2F2

(3) At 2F1 c Beyond 2F2

(4) Between F1 and 2F1 d Infinity 
(5) At F1 e F2

� [Ans. 1-e, 2-a, 3-b, 4-c, 5-d]
VI.

(a) Cornea - (1) bifocal lens
(b) Retina - (2) cylindrical lens
(c) Presbyopia - (3) Refracting surface

(d) Astigmatism - (4) back surface of eye
� [Ans. a-3, b-4, c-1, d-2]

VII.

(a)
Velocity of light

-
(1) s a

l
1

4

(b) Snell's Law - (2) concave

(c) Rayleigh’s 
scattering

-
(3)

sin i
sin r

=
µ
µ

2

1

(d) Camera lens - (4) c = nλ

(e) Galiliean Telescope - (5) convex

� [Ans. a-4, b-3, c-1, d-5, e-2]
VIII.

(a) lens formula - (1) f = –x

(b) Power of lens - (2) f = D
D

d
d -

(c)
Myopia

-
(3)

1 1 1
f v u
= −

(d)
Hyper metropia

-
(4) p = D = 

f
1

� [Ans. a-3, b-4, c-1, d-2]

IX.
(a) Tyndall scattering - (1) Gases

(b) Rayleigh 
scattering - (2) Colloids

(c) Mie scattering - (3) optical centre

(d) Raman scattering - (4) Pollen
(e) Distance of lens - (5) monochromatic  

light
� [Ans. a-2, b-1, c-4, d-5, e-3]

Assertion and Reason 
	 Direction : 

(a)	 Both assertion and reason are true and 
reason is the correct explanation of assertion

(b)	Both assertion and reason are true but reason 
is not the correct explanation of assertion

(c)	 Assertion is true but reason is false
(d)	Both assertion and reason are false
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1.	 Assertion: During sun set, sun appears red.
	 Reason: Scattering of light is directly proportional 

to the wavelength.
� [Ans. (c) Assertion is true but reason is false]

2.	 Assertion: The air bubble shines in water.
	 Reason: Air bubble in water shines due to 

refraction of light.
[Ans. (c) Assertion is true but reason is false]

Hint: Shines due to internal reflection

3.	 Assertion: Blue colour of sky appears due to 
scattering of blue colour.

	 Reason: Blue colour has shorter wavelength in 
visible light.

[Ans. (a) Both assertion and reason are true and  
reason is the correct explanation of assertion]

4.	 Assertion: The stars twinkle while the planets 
do not.

	 Reason: The stars are much bigger in size than the 
planets.�[Ans. (b) Both assertion and reason are  
� true but reason  is not the correct  
� explanation of  assertion]

5.	 Assertion: The cloud in sky generally appears white.
	 Reason: Due to diffraction of clouds  [The light is 

scattered by the water droplets inside the cloud]
� [Ans. (c) Assertion is true but reason is false]

6.	 Assertion: Diamond glitters brilliantly.
	 Reason: Diamond does not absorb sunlight.

[Ans. (b) Both assertion and reason are true but 
reason is not the correct explanation of assertion]

7.	 Assertion: There is an apparent change in frequency 
whenever there is a relative motion between a 
source & listener.

	 Reason: SONAR & RADAR works under the 
principle Doppler effect.
[Ans. (b) Both assertion and reason are  true but 
reason is not the correct explanation of  assertion]

8.	 Assertion: The resolving power of a telescope is 
more if the diameter of the objective lens is more.

	 Reason: Objective lens of large diameter collects 
more light.

[Ans. (a) Both assertion and reason are true and  
reason is the correct explanation of assertion]

9.	 Assertion: Property of lens, whether the ray is 
converging or diverging is independent of the 
surrounding medium.

	 Reason: The converging property of a convex lens 
does not be same in all media
� [Ans. (d) Both assertion and reason are false]

10.	 Assertion: A convex lens made of two different 
materials. A point object is placed on the principal 
axis; two images will be formed by the lens.

	 Reason: The image formed by convex lens is always 
‘virtual’.
� [Ans. (c) Assertion is true but reason is false]

11.	 Assertion: Bending of light rays from its original 
path at the interface of the two media is called 
‘Refraction’.

	 Reason: Whenever the light travels from denser 
medium to rarer medium, it bends away from the 
normal.

[Ans. (a) Both assertion and reason are true and  
reason is the correct explanation of assertion]

12.	 Assertion: Mie scattering is responsible for the 
white appearance of the cloud.

	 Reason: Mie scattering is caused by pollen, dust, 
smoke.
	[Ans. (a) Both assertion and reason are true and  
�reason is the correct explanation of assertion]

13.	 Assertion: Astronomical telescope is used to view 
heavenly bodies.

	 Reason: Telescope is easily portable.
	 [Ans. (c) Assertion is true, but reason is false]
14.	 Assertion: Colour of the sun is red at sunrise and 

sunset.
	 Reason: The light rays from the sun have to travel 

a larger distance in the atmosphere than at noon.
	 [Ans. (a) Both assertion and reason are true 

and  reason is the correct explanation of 
assertion]

Use the analogy to fill in the blank

1.	 Blue : _____________ :: Red : longer wavelength
Ans.	 Shorter wavelength.

2.	 Deviation of light : ______ :: Splitting of  
light : dispersion

Ans.	 Refraction.

3.	 Biology : microscope :: Astronomy : __________
Ans.	 Telescope.

4.	 Scattering of light by gas molecules : Rayleigh 
scattering :: Scattering of light by dust : _________

Ans.	 Mie scattering.
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5.	 Mercury vapour lamp : _________ :: Sodium 
vapour lamp : monochromatic light

Ans.	 White light.

6.	 Stokes line : low frequency :: Anti-stokes line: 
_________

Ans.	 high frequency

7.	 Violet : lowest wavelength :: Red : ______
Ans.	 highest wavelength
8.	 Convex lens : converging, real image :: Concave 

lens : _____________
Ans.	 diverging, virtual image

9.	 Myopia : short sightedness :: hypermetropia: 
_____________

Ans.	 long sightedness

10.	 Thicker : convex :: Thinner : _____________
Ans.	 concave

11.	 Violet : lowest wavelength :: Red : ________
Ans.	 highest wavelength

Arrange the following in 
correct sequence

1.	 Arrange the colours according to their 
wavelengths in ascending order.

	 Orange, Indigo, Blue, Green
Ans.	 Indigo, Blue, Green, Orange

2.	 Arrange in order accordingly how a bulb gives 
out light waves.

	 Transverse waves, Filament heated, Light 
energy, Electric current.

Ans.	 Electric current, Filament heated, Light energy, 
Transverse waves.

3.	 Arrange the properties of light accordingly, 
when light travels through any transparent 
medium.

	 Diffraction, Dispersion, Reflection, Refraction
Ans.	 Reflection, Refraction, Dispersion, Diffraction.

4.	 Arrange in sequence, the steps to find the focal 
length of a convex lens.

	 Measure the distance between lens and screen, 
Find the focal length 'f ', Focus the lens on a 
distant object, Adjust the screen to catch a 
clear image.

Ans.	 Focus the lens on to a distant object, Adjust the 
screen to catch a clear image, Measure the distance 
between lens and screen, Find the focal length, f.

Give the answer in one or two lines

1.	 Which phenomenon is responsible for making 
the path of light visible?

Ans.	 Tyndall effect is responsible for making the path 
of light visible.

2.	 State one function of iris in human eye.
Ans.	 Iris controls the size of pupil.

3.	 State one function of pupil.
Ans.	 Pupil regulates and controls the amount of light 

entering the eye.

4.	 Define : Principal focus of a convex lens.
Ans.	 Principal focus is a point on the principal axis, 

at which a beam of parallel rays are converged 
after refraction.

5.	 Fish in shallow water appears to closer than 
its real position. Give reason.

Ans.	 Fish appears closer due to refraction of light as 
it travels from denser medium (water) to rarer 
medium (air).

6.	 Why do stars twinkle?
Ans.	 Stars twinkle due to atmospheric refraction of 

light from the star.

Very short answers 2 marks

1.	 What is refraction of light?
Ans.	 When a ray of light travels from one transparent 

medium into another obliquely, the path of light 
undergoes deviation. This deviation of ray of light 
is called refraction.

2.	 Why do we get the spectrum when white light 
is refracted by a transparent medium?

Ans.	 The angle of refraction is different for different 
colours.

3.	 What is meant by Scattering of light?
Ans.	 When sunlight enters the earth’s atmosphere, the 

atoms and molecules of different gases present 
in the atmosphere refract the light in all possible 
directions. This is called as ‘Scattering of light’.

4.	 What is Plano-convex lens?
Ans.	 If one of the faces of a biconvex lens is plane, it is 

known as a plano convex lens.
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5.	 Write different types of scattering depend upon 
the nature and size of the scatterer.

Ans.  (i)	 Rayleigh scattering
(ii)	 Mie scattering	
(iii)	 Tyndall scattering
(iv)	 Raman scattering

6.	 What is meant by Rayleigh scattering?
Ans.	 The scattering of sunlight by the atoms or  

molecules of the gases in Earth’s atmosphere is 
known as Rayleigh scattering.

7.	 Why does the cloud appear white instead of blue?
Ans.	 Mie scattering is responsible for the white appearance 

of the clouds. When white light falls on the water 
drop, all the colours are equally scattered which 
together form the white light.

8.	 What is Tyndall scattering?
Ans.	 The scattering of light rays by the colloidal particles 

in the colloidal solution is called Tyndall Scattering 
or Tyndall Effect.

9.	 What is Colloid? Give example.
Ans.	 Colloid is a microscopically small substance that 

is equally dispersed throughout another material. 
Example: Milk, Ice cream, muddy water, smoke.

10.	 Define Raman scattering.
Ans.	 Raman Scattering is defined as “The interaction 

of light ray with the particles of pure liquids or 
transparent solids, which leads to a change in 
wavelength or frequency.”

11.	 What are stokes lines?
Ans.	 The lines having frequencies lower than the incident 

frequency is called stokes lines.
12.	 Define Optical centre (O).
Ans.	 The geometrical centre of the lens.

13.	 What is Centre of curvature (C1 and C2)?
Ans.	 The centre of the sphere of which the face of the 

lens forms a part.

14.	 Define Radius of curvature (R1 and R2).
Ans.	 The radius of the sphere of which the face of the 

lens forms a part.

15.	 Define Principal axis and pole.
Ans.  (i)	 Principal axis : The line joining the centre 

of curvature and the optical centre.
(ii)	 Pole (P1 and P2) : The point at which the 

principal axis meets the surface of the lens.

16.	 Draw formation of images by a convex lens 
when the object is placed at infinity.

Ans.	
M

N

O
C F1 F2 C

 Object at infinity

17.	 Draw a ray diagram of formation of images 
by a convex lens.

Ans.	

F1 F2O

N
f

M

A'

CC

A

B
B'

Object placed beyond C (>2F)

18.	 Write the Lens Formula.
Ans.	 The lens formula is distance of the object (u), 

distance of the image (v), and the focal length 
(f) of the lens.

1 1 1
f v u
= −

19.	 Define Magnification of a lens.

Ans.	 It is defined as the ratio of the height of the 
image to the height of an object. Magnification 
is denoted by the letter 'm'.

m =	 Distance of the image
Distance of the object

  = 
v
u  

20.	 Define Power of a lens.
Ans.  (i)	 The degree of convergence or divergence of 

light rays. 
(ii)	 Power of a lens is numerically defined as 

the reciprocal of its focal length.

P=
1
f  

(iii)	 The SI unit of power of a lens is dioptre.
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21.	 What is the use of Retina?
Ans.	 Retina is the most sensitive part of human eye on 

which real and inverted image of objects is formed.

22.	 Write the function of Ciliary muscles.
Ans.	 Ciliary muscles help to change the focal length of 

the eye lens according to the position of the object.

23.	 What is persistence of vision?
Ans.	 If the time interval between two consecutive light 

pulses is less than 1
16

 second, human eye cannot 

distinguish them separately. It is called persistence 
of vision.

24.	 Define Angular Magnification.
Ans.	 It is defined as the ratio of angle subtended by the 

final image at the eye (β) to the angle subtended 
by the object at the naked eye (α)

Angular Magnification M = α
β

25.	 Why is cornea spherical?
Ans.	 The spherical nature of cornea helps view objects 

over wide range. Otherwise, we can only view 
objects directly in front of cornea.

26.	 What is the principle used in Microscope?
Ans.	 Microscope works under the principle of angular 

magnification of lenses.

27.	 What is the use of telescope?
Ans.	 It is an optical instrument to see the distant objects 

like stars, planets etc., in space.

28.	 What is Terrestrial Telescope?
Ans.	 Terrestrial telescope is used for viewing objects 

on the surface of the Earth as it provides an erect 
image.

29.	 What is the major difference between  
astronomical and terrestrial telescope?

Ans.	 The major difference between astronomical and 
terrestrial telescope is erecting the final image with 
respect to the object.

30.	 Write the disadvantages of telescope.
Ans.  (i)	 Frequent maintenance is required.

(ii)	 It is not easily portable one.

Short answers 4 marks

1.	 What are the conclusions obtained from laws 
of refraction?

Ans.  (i)	 The speed of light in a medium is low if the 
refractive index of the medium is high and 
vice versa.

(ii)	 When light travels from a denser medium 
into a rarer medium, the refracted ray is bent 
away from the normal drawn to the interface.

(iii)	 When light travels from a rarer medium into 
a denser medium, the refracted ray is bent 
towards the normal drawn to the interface.

2.	 Name and explain the types of scattering.
Ans.	 Based on initial and final energy of the light beam, 

scattering can be classified as, (i) Elastic scattering, 
(ii)  Inelastic scattering.
(i)	 Elastic scattering : If the energy of the incident 

beam of light and the scattered beam of light 
are same, then it is called as ‘elastic scattering’

(ii) 	 Inelastic scattering : If the energy of the 
incident beam of light and the scattered 
beam of light are not same, then it is called 
as ‘inelastic scattering.’

3.	 When does Mie scattering take place? Write 
the causes.

Ans.  (i)	 Mie scattering takes place when the diameter 
of the scatterer is similar to or larger than the 
wavelength of the incident light. It is also an 
elastic scattering. 

(ii)	 The amount of scattering is independent of 
wave length.

�Causes: It is caused by pollen, dust, smoke, 
water droplets, and other particles in the lower 
portion of the atmosphere.

4.	 Explain the types of lens.
Ans.	 Convex or bi-convex lens: 

(i)	 It is a lens bounded by two spherical surfaces 
such that it is thicker at the centre than at 
the edges. 

(ii)	 A beam of light passing through it is converged 
to a point. So, a convex lens is also called as 
converging lens.
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	 Concave or bi-concave Lens : 
(i)	 It is a lens bounded by two spherical surfaces 

such that it is thinner at the centre than at 
the edges. 

(ii)	 A parallel beam of light passing through it 
is diverged or spread out. So, a concave lens 
is also called as diverging lens.

5.	 Draw images formation due to refraction 
through a concave lens.

Ans.	 Object at Infinity: 
(i)	 When an object is placed at infinity, a virtual 

image is formed at the focus. 
(ii)	 The size of the image is much smaller than 

that of the object.

	

C F1 O

Concave lens-Object at infinity

Object anywhere on the principal axis at a 
finite distance : 
(i)	 When an object is placed at a finite distance 

from the lens, a virtual image is formed 
between optical center and focus of the 
concave lens. 

(ii)	 The size of the image is smaller than that of 
the object.

C F1 OB

A

B1

A1

N

M

Concave lens- Object at a finite distance

6.	 How do we see distant and closer objects?
Ans.  (i)	 To see distant objects, the ciliary muscle 

relaxes and makes the eye lens thinner. This 
increases the focal length of eye lens. 

(ii)	 Hence, the distant object can be clearly 
seen. When we look at a closer object, the 
focal length of the eye lens is decreased by 
the contraction of ciliary muscle.

(iii)	 Thus, the image of the closer object is 
clearly formed on the retina.

7.	 What is near point and far point of a human 
eye?

Ans.  (i)	 Near point : The minimum distance 
required to see the objects distinctly 
without strain is called least distance of 
distinct vision. It is 25 cm for normal 
human eye.

(ii)	 Far point :  The maximum distance up 
to which the eye can see objects clearly is 
called as far point of the eye. It is infinity 
for normal eye.

8.	 What is 'Presbyopia'?
Ans.  (i)	 Due to ageing, ciliary muscles becoming weak 

and the eye-lens becoming rigid (inflexible), 
the eye loses its power of accommodation.

(ii)	  Because of this, an aged person cannot see 
the nearby objects clearly. So, it is also called 
as ‘old age hypermetropia’.

9.	 The colour of the sun is reddish during the 
sun rise and sunset. Explain why?

Ans.  (i)	 At sunrise and sunset, the light rays from 
the sun have to travel a larger distance in 
the atmosphere than at noon. 

(ii)	 Hence, most of the blue lights are scattered 
away and only the red light which gets least 
scattered reaches us. 

(iii)	 Therefore, the colour of the sun is red at 
sunrise and sunset.

10.	 Why is a normal eye not able to see clearly the 
objects placed closer than 25 cm?

Ans.  (i)	 The rays coming from the objects which are 
at a distance less than 25 cm are not properly 
focused on retina therefore ciliary muscles 
cannot be contracted beyond this limit. 

(ii)	 The focal length of the eye cannot be reduced 
below 25 cm.

11.	 What is Lens? What are types of lenses?
Ans.  (i)	 A lens is an optically transparent medium 

bounded by two spherical refracting surfaces 
or one plane and one spherical surface.

(ii)	 Lens is basically classified into two types. 
They are: (i) Convex Lens (ii) Concave Lens.

12.	 What is the function of Cornea?
Ans.  (i)	 This is the thin and transparent layer on the 

front surface of the eyeball. 
(ii)	 It is the main refracting surface. 
(iii)	 When light enters through the cornea, it 

refracts or bends the light on to the lens.
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13.	 Explain the function of Iris.
Ans.  (i)	 It is the coloured part of the eye. It may be 

blue, brown or green in colour. 
(ii)	 Every person has a unique colour, pattern 

and texture. 
(iii)	 Iris controls amount of light entering into 

the pupil like camera aperture.

14.	 What is Astigmatism? How it is corrected?
Ans.  (i)	 In this defect, eye cannot see parallel and 

horizontal lines clearly.
(ii)	 It is due to the imperfect structure of eye lens 

because of the development of cataract on 
the lens, ulceration of cornea, injury to the 
refracting surfaces, etc. 

(iii)	 Astigmatism can be corrected by using 
cylindrical lenses.

Long answers 7 marks

1.	 State the laws of refraction.
Ans.  (i)	 First law of refraction : The incident ray the 

refracted ray of light and the normal to the 
refracting surface all lie in the same plane.

(ii)	 Second law of refraction : The ratio of the 
sine of the angle of incidence and sine of 
the angle of refraction is equal to the ratio 
of refractive indices of the two media. This 
law is also known as Snell’s law.

		  sin
sin
i
r
=
µ
µ

2

1

2.	 Explain Raman Scattering.
Ans.  (i)	 When a parallel beam of monochromatic 

(single coloured ) light passes through a gas 
or liquid or transparent solid, a part of light 
rays are scattered. 

(ii)	 Raman Scattering is defined as “The interaction 
of light ray with the particles of pure liquids 
or transparent solids, which leads to a change 
in wavelength or frequency.”

(iii)	 The scattered light contains some additional 
frequencies (or wavelengths) other than that 
of incident frequency (or wavelength). This is 
known as Raman scattering or Raman Effect.

(iv)	 The spectral lines having frequency equal to 
the incident ray frequency is called ‘Rayleigh 
line’ and the spectral lines which are having 
frequencies other than the incident ray frequency 
are called ‘Raman lines’. 

(v)	 The lines having frequencies lower than the 
incident frequency is called stokes lines and 
the lines having frequencies higher than the 
incident frequency are called Antistokes lines.

3.	 Explain the Sign Conventions of lenses.
Ans.	 Cartesian sign conventions are used for measuring 

the various distances in the ray diagrams of spherical 
lenses. 
According to Cartesian sign convention,
(i)	 The object is always placed on the left side 

of the lens.
(ii)	 All the distances are measured from the optical 

centre of the lens. 
(iii)	 The distances measured in the same direction 

as that of incident light are taken as positive.
(iv)	 The distances measured against the direction 

of incident light are taken as negative.
(v)	 The distances measured upward and perpendicular 

to the principal axis is taken as positive.
(vi)	 The distances measured downward and 

perpendicular to the principal axis is taken 
as negative.

4.	 Explain the working of the eye.
Ans.	

	
Sclera

Lens

Cornea

Retina

Ciliary body

Iris

Pupil

Optic disc

Optic nerve

  Human eye

(i)	 The transparent layer cornea bends the light 
rays through pupil located at the centre part 
of the Iris. 

(ii)	 The adjusted light passes through the eye 
lens. Eye lens is convex in nature. So, the light 
rays from the objects are converged and a 
real and inverted image is formed on retina.

(iii)	 Then, retina passes the received real and 
inverted image to the brain through optical 
nerves. Finally, the brain senses it as erect 
image.
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5.	 Explain the construction of Simple Microscope. 
Ans.  (i)	 Simple Microscope :  Simple microscope 

has a convex lens of short focal length. It is 
held near the eye to get enlarged image of 
small objects.

(ii)	 Let an object (AB)  is placed at a point within 
the principal focus (u < f) of the convex lens 
and the observer’s eye placed just behind the 
lens. 

(iii)	 As per this position the convex lens produces 
an erect, virtual and enlarged image (A'B'). 
The image formed is in the same side of the 
object and the distance equal to the least 
distance of distinct vision (D) (D = 25 cm 
for normal human eye)

Image formation in simple microscope

6.	 Explain the types of Telescope.
Ans.	 According to optical property, it is classified into 

two types.
(i)	 Refracting telescope
(ii)	 Reflecting telescope
(i)	 Refracting telescope : Lenses are used in 

this kind of telescopes. Galilean telescope, 
Keplerian telescope, Achromatic refractors, 
Apochromatic refractors are some Refracting 
telescope.

(i)	 Reflecting telescope : In reflecting telescope 
parabolic mirrors are used Gregorian, Newtonian, 
Cassegrain telescope are some Reflecting 
telescopes. According to the things which 
are observed, Astronomical Telescope and 
Terrestrial Telescopes are the two major types 
of telescope.

7.	 Explain the refraction of light through a glass 
prism.

Ans.  (i)	 When a beam of white light or composite 
light is refracted through any transparent 
media such as glass or water, it is split into 

its component colours. This phenomenon is 
called as ‘dispersion of light’.

(ii)	 The band of colours is termed as spectrum. 
This spectrum consists of following colours: 
Violet, Indigo, Blue, Green, Yellow, Orange, 
and Red. These colours are represented by 
the acronym “VIBGYOR”. 

(iii)	 When white light is refracted by a transparent 
medium, different coloured lights are bent 
through different angles. That is the angle of 
refraction is different for different colours.

(iv)	 Angle of refraction is the smallest for red 
and the highest for violet. 

(v)	 From Snell’s law, we know that the angle 
of refraction is determined in terms of the 
refractive index of the medium. 

(vi)	 Hence, the refractive index of the medium is 
different for different coloured lights.

Numerical problems

1.	 The refractive index of kerosene is 1.44. Find 
the velocity of light through kerosene.

Given
	 Velocity of light through air, ca	 = 3 × 108 ms–1

	

To find : Speed of light through kerosene, 
                  ck = ?

	 Refractive index of kerosene, µk = 1.44

	 Solution

	 µk	 =	
c
c
a

k
 ⇒ 1.44

	 µk	 =	
3 108´

ck
 = 2.083 × 108  ms–1

	 Speed of light through kerosene, 

	 ck	 =	 2.083 × 108 ms–1

2.	 The refractive index of kerosene is 1.44 
and that of diamond is 2.42. Calculate the 
refractive index of diamond with respect to 
kerosene.

	 Solution
	 Refractive index of diamond with respect to 

kerosene
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	 =	
Refractive index of diamond
Refractive index of kerosene

	 =	
3 42
1 44

.

.
 = 1.68

3.	 Speed of light in glass is 2×108 ms–1. Find the 
refractive index of glass.

Given

		  Velocity of light in air, c	 =	 3 × 108 ms–1

	 Velocity of light in glass, v	 =	 2 × 108 ms–1

	

To find :  Refractive index of glass,  

                   µ = c
v

 = ?

	 µ = 
3 10
2 10

8

8

´
´

 = 1.5; µ = 1.5 (No unit)

4.	 A light travels from air into water, the angle of 
refraction is 25º to the normal. Find the angle 
of incidence. Refractive index of water is 1.33.  
µa = 1.

Given
	 µ1 sin i	 =	 µ2 sin r
		 µa sin i	 =	 µw sin r
		  µa	 =	 1
		  µw	 =	 1.33
		  r	 =	 25°

	 To find : Angle of incidence, i =	 ?

	 Solution

     
sin i
sin r 	 =	

μw

μa
; 	   sin i = 

1 33 25
1

. sin× °

	 	 i	 =	 sin–1 
1 33 25

1
. sin× °







	 Angle of incidence, 
		  i	 =	 34.2º
5.	 Light in air enters a diamond at 45°. What is 

the angle of refraction? G.T µdia = 2.42.�
Solution

µa sin i = µdia sin r � ......

	 (Refractive index of air, µa	= 1)

	 (Angle of incidence, i = 45°)      in ,
	 (1) ⇒ (sin 45°)	 = 	 2.42 (sin r)

		  sin r	 =	 sin
.
45

2 42
°








		  r	 =	 sin–1 

1
2

2 42.

		  r	 =	 sin–1 
1

2 2 42×











.

	 Angle of refraction, 
		  r	 =	 16.977 = 17°

6.	 A 5 cm tall object is placed fraction to 
the principal axis of a convex lens of focal 
length 20 cm. The distance of the object 
from the lens is 30 cm. Find the (i) Position  
(ii) Nature (iii) Size of the image formed.

Given    Object size, 	 h0       =   5 cm
		  Object distance, u	 =	 –30 cm
	  Focal length of convex lens, f	 =	 20 cm
	 To find : Size of image h i = ?

	        Nature of image = ?
              Position of image = ?

	 Solution

		
1
f

	 =	
1
v

 – 
1
u

		
1
v

	 =	
1
f

 + 
1
u

 

			   =	 1
20

1
30

+  = 3 2
60
-

		  (or) 
1
v

	 =	 1
60

 ⇒ v = 60 cm

	 Magnification		  =	
height of the image size

height of the object
 

		  m = 
h
h
i

o
⇒ 
v
u 	 =	

60
30-

 = –2	

	 ∴ hi = h0 × (–2)	=	5 × (–2) = –10 cm.

Hint: Thus, the size of the image is 10 cm, and the 
minus sign implies that the image is inverted 
(below the principal axis).

	 (i)	 The image is real, inverted and magnified.
	 (ii)	 Size of the image, h2	=10 cm.
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7.	 An object is placed in front of a convex lens 
of a focal length 10 cm. What is the nature 
of the image formed if the object distance is 
15 cm?

Given
	 Object distance, u	 =	 –15 cm
		  Focal length, f	 =	 10 cm
	 To find :  Nature of the image = ?

	 Solution
		   

1
f 	 =	

1
u

 – 
1
v

	 	
1
v

 	 =	
1
f

 + 
1
u

 = 
1

10
1
15

+
−

		
1
v

	 =	 3 2
30
-  = 

1
30

		
1
v

 	 =	
1
30

 

		  ∴ v  	 =	 30 cm � [Image distance]

Magnification, m 	 =	
v
u

 = 
30
15-

 = –2

∴ Image is real, inverted, 30 cm from lens on the 
opposite side of the object and magnified 2 times.

8.	 A concave lens has focal length of 20 cm. 
At what distance from the lens a 5 cm tall 
object be placed so that it forms an image 
at 15 cm from the lens? Calculate the size of 
the image formed.

Given
Focal length, f = – 20 cm (concave lens)
Height of the object, ho  = 5 cm
Image distance 	     v  = –15 cm

		
1
f

	 =	
1
v

 – 
1
u

; 
1
v

 – 1
f

 = 
1
u

		
1
u

	 =	 1
15-

 +  
1
20( )

			   =	 − +20 15
300

 = -5
300

 

		  u	 =	 –60 cm

      Magnification, m	 =	
h
h
i

o
 = 
v
u

		  hi	 =	
v
u

 × ho

Size of the image , hi	 =	
-
-

15
60

 × 5 

			   =	
5
4

 = 1.25 cm

	 Image is diminish	ed & virtual.

9.	 A person needs a lens of power –4 D for 
correcting his distant vision. For correcting his 
real vision he needs a lens of power +1.5 D. What  
is focal length of the lens required for  
correcting? (i) Distant vision and (ii) Real 
vision?

Given
	 Power, P = –4D 

	
To find :  Focal length of the lens, f = ?
	          For correct real vision, f = ?

	 Solution
	 	 P	 =	

1
f

	 	 ∴ f 	 =	 1
P

 ⇒ 
1
4-

(i)	 	 f 	 =	 – 0.25 m

	 	 P 	 =	 +1.5D P = 
1
f  

	                     	∴ f = 1
P

 ⇒ f = 
1
1.5

(ii)	 Focal length of correcting, f =  0.67 m.

10.	 When an object is placed at 25 cm from a 
concave lens, a virtual image is produced at a 
distance of 10 cm. Calculate the magnification 
produced by the lens.

Given

	 	 Object distance, u	 =   –  25 cm
virtual image distance, v		 =	 – 10 cm

To find :  Magnification, m	 = ?

	 Solution

	 m	 = 	
Distance of the image
Distance of the object  = 

v
u

 

		  =	
−
−
=

10
25

0 4.

Magnification,  m =  0.4.
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11.	 An object placed at 50 cm from a lens produces 
a virtual image at a distance of 10 cm in front 
of the lens. What is the focal length of the lens? 
Is it converging or diverging?

Given
	 Object distance, u = – 50 cm

Since the image distance is lesser than object 
distance and a virtual image is formed. It is a 
concave lens, Image distance, v = – 10 cm

To find : Focal length of the lens, f	  = ?

	 Solution

	
1
f

	 =	  
1
v

 – 
1
u

	
1
f

	 = 	
−
−
−









1
10

1
50

	
1
f

	 =	  
−
+

1
10

1
50

	
1
f

	 =	  
− +50 10

500

	
1
f

	 =	  
-40
500

	 f	 =	  
-500

40

	 ∴ f	 = 	  – 12.5 cm

	 It is a diverging. ∴ It is concave lens.

Higher Order Thinking Skills 
(HOTS)

1.	 A convex lens of refractive index µ1 is kept in 
a medium of refractive index (µ2). A parallel 
beam of light is incident on the lens. Draw 
the path of the rays of light emerging from 
a lens. If 

(a)  µ1  >  µ2	  (b)  µ1  =  µ2	      (c)  µ1  <  µ2

Ans.	

(μ1 > μ2) (μ1 = μ2) (μ1 < μ2)

2.	 A concave lens of refractive index µ1 is kept 
in a medium of refractive index (µ2). A 
parallel beam of light is incident on the lens. 
Draw the path of the rays of light emerging 
from a lens. If

(a)  µ1  >  µ2	 (b)  µ1  =  µ2	     (c)  µ1  <  µ2

Ans.	

(µ1 > µ2) (µ1 = µ2) (µ1 < µ2)



SURA'S




