Motion

Question 1:
Is displacement a scalar quantity ?
Solution :
No, displacement is a vector quantity.
Question 2:
State whether distance is a scalar or a vector quantity.
Solution :
Distance is a scalar quantity.
Question 3:
Change the speed of 6 m/s into km/h.
Solution :
6 m/s
= 6 x (3600/1000) km/hr = 21.6km/hr
Question 4:
What name is given to the speed in a specified direction ?
Solution :
Speed of a body in a specified direction is called velocity.
Question 5:
Give two examples of bodies having non-uniform motion.
Solution :
(a) Motion of a bus on a road
(b) Motion of a racing horse
Question 6:
Name the physical quantity obtained by dividing ‘Distance travelled’ by ‘Time taken’ to travel
that distance.
Solution :
Speed is defined as the distance travelled per unit time.
Question 7:
What do the following measure in a car ?
(a) Speedometer (b) Odometer
Solution :
(a)The speedometer of a car measures instantaneous speed of the car.
(b)Odometer is a device used to record the distance travelled by the car.

Lakhmir Singh Physics Class 9 Solutions Page No:20
Question 8:
Name the physical quantity which gives us an idea of how slow or fast a body is moving.
Solution :
Speed gives an idea of how slow or fast a body is moving.
Question 9:
Under what conditions can a body travel a certain distance and yet its resultant displacement
be zero ?
Solution :
When the body comes back to its starting point, it has zero resultant displacement but covers
a certain non-zero distance.
Question 10:
In addition to speed, what else should we know to predict the position of a moving body ?
Solution :
In addition to speed, we should know the direction in which the body is moving.
Question 11:
When is a body said to have uniform velocity ?
Solution :
When a body covers equal distances in equal intervals of time in a particular direction however
small or big the time interval may be, the object is said to have uniform velocity.
Question 12:
Under which condition is the magnitude of average velocity equal to average speed ?
Solution :
When the object moves in a single straight line, t he magnitude of average velocity equal to
average speed.
Question 13:
Which of the two can be :zero under certain conditions : average speed of a moving body or
average velocity of a moving body ?
Solution :
Average velocity of a moving body can be zero.
Question 14:
Give one example of a situation in which a body has a certain average speed but its average
velocity is zero.
Solution :
Motion of a boy from his home to shop (in one direction) and back to home (in its reverse

direction) is an example of a situation in which a body has a certain average speed but its
average velocity is zero.
Question 15:
What is the acceleration of a body moving with uniform velocity ?
Solution :
When a body is moving with uniform velocity, its acceleration is zero.
Question 16:
What is the other name of negative acceleration ?
Solution :
Negative acceleration is also called retardation.
Question 17:
Name the physical quantity whose SI unit is :
(a) m/s (b) m/s2
Solution :
(a) Speed (or Velocity)
(b) Acceleration
Question 18:
What type of motion is exhibited by a freely falling body ?
Solution :
Uniformly accelerated motion
Question 19:
What is the SI unit of retardation ?
Solution :
S.I. unit of retardation is m/s2.
Question 20:
Fill in the following blanks with suitable words :
(a) Displacement is a…………………… quantity whereas distance is a………………………….
(b) The physical quantity which gives both, the speed and direction of motion of a body is
called its………………………..
(c) A motorcycle has a steady……………. of 3 m/s2. This means that every………………. its……………..
increases by………….
(d) Velocity is the rate of change of……………………… It is measured in .
(e) Acceleration is the rate of change of………………. It is measured in
Solution :
(a) vector, scalar
(b) velocity
(c) acceleration, second, velocity, 3m/s
(d) displacement, m/s
(e) velocity, m/s2
Question 21:
What type of motion, uniform or non-uniform, is exhibited by a freely falling body ? Give reason
for your answer.
Solution :
A freely falling body has non-uniform motion because it covers smaller distances in the initial
‘1 second’ intervals and larger distances in the later ‘1 second’ intervals, i.e., it covers unequal

distances in equal intervals of time.
Question 22:
State whether speed is a scalar or a vector quantity. Give reason for your choice.
Solution :
Speed is a scalar quantity as it has magnitude only, it has no specified direction.
Question 23:
Bus X travels a distance of 360 km in 5 hours whereas bus Y travels a distance of 476 km in 7
hours. Which
bus travels faster ?
Solution :
For bus X,
Speed= Distance/Time
Speed=360/5=72km/h
For bus Y,
Speed= Distance/Time
Speed=476/7=68 km/h
Speed of bus X is more than that of bus Y. Hence, bus X travels faster.
Question 24:
Arrange the following speeds in increasing order (keeping the least speed first):
1. An athlete running with a speed of 10 m/s.
2. A bicycle moving with a speed of 200 m/min.
3. A scooter moving with a speed of 30 km/h.
Solution :
Speed of athelete = 10 m/s
Speed of bicycle = 200 m/min = 200/60 m/s = 3.33 m/s
Speed of scooter = 30 km/h = 30000/3600 m/s = 8.33 m/s
3.33 m/s < 8.33 m/s < 10 m/s
i.e. 200 m/min < 30 km/h < 10 m/s
Question 25:
(a) Write the formula for acceleration. Give the meaning of each symbol which occurs in it.
(b) A train starting from Railway Station attains a speed of 21 m/s in one minute. Find its
acceleration.
Solution :

Question 26:
(a) What term is used to denote the change of velocity with time ?
(b) Give one word which means the same as ‘moving with a negative acceleration’.

(c) The displacement of a moving object in a given interval of time is zero. Would the distance
travelled by the object also be zero ? Give reason for your answer.
Solution :
(a) Acceleration
(b) Retardation
(c) No, because if a body takes a round trip such that its final position is same as the starting
position, then the displacement of the body is zero but the distance travelled is non-zero.
Question 27:
A snail covers a distance of 100 metres in 50 hours. Calculate the average speed of snail in
km/h.

Solution :
Average speed = Total distance travelled/ Total time taken
Total distance travelled = 100m = 0.1 km; Total time taken = 50 hr
Average speed= 0.1/50=0.002km/h
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Question 28:
A tortoise moves a distance of 100 metres in 15 minutes. What is the average speed of
tortoise in km/h ?
Solution :
Total distance=100m =0.1 km
Total time taken=15 minutes= 15/60=0.25 hour
Average speed = Total distance travelled/ Total time taken
=0.1/0.25= 0.4km/h
Question 29:
If a sprinter runs a distance of 100 metres in 9.83 seconds, calculate his average speed in
km/h.
Solution :
Total distance travelled =100m
Total time taken = 9.83 sec
Average speed = Total distance travelled/ Total time taken
=100/9.83 =10.172m/s
Averge speed in km/h:
10.172 x(3600/1000)=36.62 km/h
Question 30:
A motorcyclist drives from place A to B with a uniform speed of 30 km h-1 and returns from
place B to A with a uniform speed of 20 km h-1. Find his average speed.
Solution :

Question 31:
A motorcyclist starts from rest and reaches a speed of 6 m/s after travelling with uniform
acceleration for 3 s. What is his acceleration ?
Solution :
Initial velocity= 0m/s
Final velocity=6m/s
Time=3 sec

Question 32:
An aircraft travelling at 600 km/h accelerates steadily at 10 km/h per second. Taking the
speed of sound as 1100 km/h at the aircraft’s altitude, how long will it take to reach the ‘sound
barrier’ ?
Solution :
Initial velocity, u = 600 km/h
Final velocity, v = 1100 km/h
Acceleration = 10 km/h/s = 600 km/h2
From relation, a = (v-u)/t
t = (v-u)/a
t = (1100-600)/600 = 500/600 = 5/6 hr = 50 sec
Question 33:
If a bus travelling at 20 m/s is subjected to a steady deceleration of 5 m/s2, how long will it
take to come to rest ?
Solution :
Deceleration, a=-5m/s2
Initial velocity, u=20m/s
Final velocity, v=0m/s
t=?

Question 34:
(a) What is the difference between ‘distance travelled’ by a body and its ‘displacement’ ?
Explain with the
help of a diagram.
(b) An ant travels a distance of 8 cm from P to Q and then moves a distance of 6 cm at right
angles to PQ. Find its resultant displacement.
Solution :
(a) Distance travelled is the actual length of the indirect path covered by the body whereas
displacement refers to the straight line path between the initial and final positions. For e.g. In
the figure given below, a body moves from point A to point B and then from point B to point C.
Here, the distance travelled by the body is AB + BC and displacement is AC.

Question 35:
Define motion. What do you understand by the terms ‘uniform motion’ and ‘non-uniform
motion’ ? Explain with examples.
(a) Define speed. What is the SI unit of speed ?
(b) What is meant by (i) average speed, and (ii) uniform speed ?
Solution :
A body is said to be in motion when its position changes continuously with respect to a
stationary object taken as reference point.
A body has uniform motion if it travels equal distances in equal intervals of time, no matter
how small these time intervals may be. For example: a car running at a constant speed of
10m/s, will cover equal distance of 10m every second, so its motion will be uniform.
Non-uniform motion: A body has a non-uniform motion if it travels unequal distances in equal
intervals of time. For example: dropping a ball from the roof of a tall building .
Question 36:
(a) Define velocity. What is the SI unit of velocity ?
(b) What is the difference between speed and velocity ?

(c) Convert a speed of 54 km/h into m/s.
Solution :
(a) Speed of a body is the distance travelled by it per unit time. The SI unit of speed is m/s.
(b) (i) Average speed of a body is the total distance travelled divided by the total time taken to
cover this distance.
(ii) Uniform speed refers to the constant speed of a moving body. A body has a uniform speed
if it travels equal distance in equal intervals of time, no matter how small these time intervals
may be.

Question 37:
(a) What is meant by the term ‘acceleration’ ? State the SI unit of acceleration.
(b) Define the term ‘uniform acceleration’. Give one example of a uniformly accelerated motion.
Solution :
(a) Velocity of a body is the distance travelled by it per unit time in a given direction. SI unit of
velocity is m/s.
( b)(i)Speed is a scalar quantity whereas velocity is a vector quantity.
(ii) Speed of a body is distance travelled by it per unit time whereas velocity of a body is the
distance travelled by it per unit time in a given direction.
(iii)Speed is always positive whereas velocity can be both positive as well as negative.
(c) Speed = 54km/h = 54 x (1000/3600) = 15m/s
Question 38:
The distance between Delhi and Agra is 200 km. A train travels the first 100 km at a speed of
50 km/h. How fast must the train travel the next 100 km, so as to average 70 km/h for the
whole journey ?
Solution :
(a) Acceleration of a body is defined as the rate of change of its velocity with time. SI unit of
acceleration is m/s2.
(b) A body has uniform acceleration if it travels in a straight line and its velocity increases by
equal amounts in equal intervals of time. For example: Motion of a freely falling body.
Question 39:
A train travels the first 15 km at a uniform speed of 30 km/h; the next 75 km at a uniform
speed of 50 km/h; and the last 10 km at a uniform speed of 20 km/h. Calculate the average
speed for the entire train journey.
Solution :

Question 40:
A train travels the first 15 km at a uniform speed of 30 km/h; the next 75 km at a uniform
speed of 50 km/h; and the last 10 km at a uniform speed of 20 km/h. Calculate the average
speed for the entire train journey.
Solution :

Question 41:
A car is moving along a straight road at a steady speed. It travels 150 m in 5 seconds :
(a) What is its average speed ?
(b) How far does it travel in 1 second ?
(c) How far does it travel in 6 seconds ?
(d) How long does it take to travel 240 m ?
Solution :

Lakhmir Singh Physics Class 9 Solutions Page No:22

Question 55:
A body is moving along a circular path of radius R. What will be the distance travelled and
displacement of the body when it completes half a revolution ?
Solution :
Distance travelled in half a rotation of a circular path is equal to the circumference of semicircle, i.e.,

Question 56:
If on a round trip you travel 6 km and then arrive back home :
(a) What distance have you travelled ?
(b) What is your final displacement ?
Solution :
(i) Distance travelled = 6 km
(ii) Displacement = zero(since final position is same as initial position)
Question 57:
A body travels a distance of 3 km towards East, then 4 km towards North and finally 9 km
towards East.
(i) What is the total distance travelled ?
(ii) What is the resultant displacement ?
Solution :
(i) Total distance travelled= 3 + 4 +9=16 km
(ii) The body travels a total distance of 12 km in east direction i.e. towards x-axis.
And it travels a distance of 4 km in North direction, i.e. towards y-axis. Hence, resultant
displacement is

Question 58:
A boy walks from his classroom to the bookshop along a straight corridor towards North. He
covers a distance of 20 m in 25 seconds to reach the bookshop. After buying a book, he
travels the same distance in the same time to reach back in the classroom. Find (a) average
speed, and (b) average velocity, of the boy.
Solution :
(a) Total distance covered in going to the bookshop and coming back to the classroom = 20 +
20 = 40m
Total time taken= 25 + 25 = 50 sec

Question 59:
A car travels 100 km at a speed of 60 km/h and returns with a speed of 40 km/h. Calculate the
average speed for the whole journey.
Solution :
In the first case, car travels at a speed of 60 km/h for a distance of 100 km
In the second case, car travels at a speed of 40 km/h for a distance of 100 km
Total distance travelled = 200 km

Question 60:
A ball hits a wall horizontally at 6.0 m s-1. It rebounds horizontally at 4.4 m s -1. The ball is in
contact with the wall for 0.040 s. What is the acceleration of the ball ?
Solution :
Initial velocity, u=6m/s
Final velocity ,v=-4.4m/s(the ball rebounds in opposite direction)
Time, t = 0.040 s
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Question 1:
(a) What remains constant in uniform circular motion ?
(b) What changes continuously in uniform circular motion ? ‘
Solution :
(a)Speed
(b)Direction of motion

Question 2:
State whether the following statement is true or false :
Earth moves round the sun with uniform velocity.
Solution :
No, earth moves round the sun with uniform speed, but its velocity changes continuously.
Question 3:
A body goes round the sun with constant speed in a circular orbit. Is the motion uniform or
accelerated ?
Solution :
The motion is accelerated.
Question 4:
What conclusion can you draw about the velocity of a body from the displacement-time graph
shown below :

Solution :
It represents uniform velocity.
Question 5:
Name the quantity which is measured by the area occupied under the velocity-time graph.
Solution :
Distance travelled by the moving body .
Question 6:
What does the slope of a speed-time graph indicate ?
Solution :
The slope of a speed-time graph indicates acceleration.
Question 7:
What does the slope of a distance-time graph indicate ?
Solution :
The slope of a distance-time graph indicates speed.
Question 8:
Give one example of a motion where an object does not change its speed but its direction of
motion changes continuously.
Solution :
Motion of moon around the earth.
Question 9:
Name the type of motion in which a body has a constant speed but not constant velocity.
Solution :
Uniform circular motion.
Question 10:

What can you say about the motion of a body if its speed-time graph is a straight line parallel
to the time axis ?
Solution :
The Speed of the body is constant or uniform.
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Question 11:
What conclusion can you draw about the speed of a body from the following distance-time
graph ?

Solution :
The body has uniform speed.
Question 12:
What can you say about the motion of a body whose distance-time graph is a straight line
parallel to the time axis ?
Solution :
The body is not moving. It is stationary.
Question 13:
What conclusion can you draw about the acceleration of a body from the speed-time graph
shown below ?

Solution :
It represents non-uniform acceleration.
Question 14:
A satellite goes round the earth in a circular orbit with constant speed. Is the motion uniform or
accelerated ?

Solution :
It is accelerated motion as the velocity is changing continuously.
Question 15:
What type of motion is represented by the tip of the ‘seconds’ hand’ of a watch ? Is it uniform
or accelerated ?
Solution :
The tip of the ‘seconds’ hand’ of a watch represents uniform circular motion. It is an
accelerated motion.
Question 16:
Fill in the following blanks with suitable words :
(a) If a body moves with uniform velocity, its acceleration is…………………………..
(b) The slope of a distance-time graph indicates………………….. of a moving body.
(c) The slope of a speed-time graph of a moving body gives its………………………..
(d) In a speed-time graph, the area enclosed by the speed-time curve and the time axis gives
the…………….. by the body.
(e) It is possible for something to accelerate but not change its speed if it moves in
a………………………..
Solution :
(a) zero
(b) speed
(c) acceleration
(d) distance travelled
(e) circular path
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Question 17:
Is the uniform circular motion accelerated ? Give reasons for your answer
Solution :
Yes, uniform circular motion is accelerated because the velocity changes due to continuous
change in the direction of motion.
Question 18:
Write the formula to calculate the speed of a body moving along a circular path. Give the
meaning of each symbol which occurs in it.

Solution :
The speed of a body moving along a circular path is given by the formula:
where, v= speed
=3.14 ( it is a constant)
r = radius of circular path
t= time taken for one round of circular path

Question 19:
Explain why, the motion of a body which is moving with constant speed in a circular path is
said to be accelerated.
Solution :
The motion of a body which is moving with constant speed in a circular path is said to be
accelerated because its velocity changes continuously due to the continuous change in the
direction of motion.
Question 20:
What is the difference between uniform linear motion and uniform circular motion ? Explain
with examples.
Solution :
Uniform linear motion is uniform motion along a linear path or a straight line. T he direction of
motion is fixed. So, it is not accelerated. For e.g.: a car running with uniform speed of 10km/hr
on a straight road.
Uniform circular motion is uniform motion along a circular path. T he direction of motion
changes continuously. So, it is accelerated. For e.g.: motion of earth around the sun.
Question 21:
State an important characteristic of uniform circular motion. Name the force which brings
about uniform circular motion.
Solution :
An important characteristic of uniform circular motion is that the direction of motion in it
changes continuously with time, so it is accelerated.
Centripetal force brings about uniform circular motion.
Question 22:
Find the initial velocity of a car which is stopped in 10 seconds by applying brakes. The
retardation due to brakes is 2.5 m/s2.
Solution :
Initial velocity, u=?
Final velocity, v=0m/s (car is stopped)
Retardation, a=-2.5 m/s2
Time, t=10s
v=u + at
0=u +(-2.5)x 10
u=25m/s
Question 23:
Describe the motion of a body which is accelerating at a constant rate of 10 m s –2. If the body

starts from rest, how much distance will it cover in 2 s ?
Solution :
The velocity of this body is increasing at a rate of ’10 metres per second’ every second.
Initial velocity, u=0m/s
Time, t=2s
Acceleration, a=10m/s2

Question 24:
A motorcycle moving with a speed of 5 m/s is subjected to an acceleration of 0.2 m/s 2.
Calculate the speed of the motorcycle after 10 seconds, and the distance travelled in this time.
Solution :
Initial velocity, u=5m/s
Final velocity, v=?
Acceleration, a=0.2m/s2
Time, t=10 sec
Using , v=u + at
v=5 + 0.2 x 10
v=5 + 2 =7 m/s
Now distance travelled in time is calculated;

Question 25:
A bus running at a speed of 18 km/h is stopped in 2.5 seconds by applying brakes. Calculate
the retardation produced.
Solution :
Initial velocity, u=18km/h
Final velocity, v=0m/s
Time, t=2.5 sec
Acceleration, a=?
Using , v= u + at

So, retardation is 2m/s2.

Question 26:
A train starting from rest moves with a uniform acceleration of 0.2 m/s 2 for 5 minutes.
Calculate the speed acquired and the distance travelled in this time.
Solution :
Initial velocity, u=0m/s
Final velocity, v=?
Acceleration, a=0.2 m/s2
Time, t=5min= 5 x60=300 sec
Using, v = u + at
v =0 + 0.2 x 300=60m/s
And the distance travelled is

Question 27:
Name the two quantities, the slope of whose graph gives :
(a) speed, and
(b) acceleration
Solution :
(a) Distance and Time
(b) Speed (or velocity) and Time
Question 28:
A cheetah starts from, rest, and accelerates at 2 m/s 2 for 10 seconds. Calculate :
(a) the final velocity
(b) the distance travelled.
Solution :
Initial velocity,
u=0m/s
Final velocity, v=?
Acceleration, a=2m/s2
Time, t=10s
(a)Using,
v = u + at
v=0 + 2 x 10= 20 m/s
(b)Distance travelled is:

Question 29:
A train travelling at 20 m s-1 accelerates at 0.5 m s -2 for 30 s. How far will it travel in this time ?
Solution :
Initial velocity, u=20m/s
Time, t=30 s
Acceleration,
a=0.5m/s 2
Distance travelled is:

Question 30:
A cyclist is travelling at 15 m s -1. She applies brakes so that she does not collide with a wall 18
m away. What deceleration must she have ?
Solution :
Initial velocity, u=15m/s
Final velocity, v=0m/s
Distance, s=18m
Acceleration, a=?
So, deceleration is 6.25 m/s2.

Question 31:
Draw a velocity-time graph to show the following motion :
A car accelerates uniformly from rest for 5 s ; then it travels at a steady’ velocity for 5 s.
Solution :

Question 32:
The velocity-time graph for part of a train journey is a horizontal straight line. What does this
tell you about
(a) the train’s velocity, and (b) about its acceleration ?
Solution :
(a) The train has a uniform velocity.

(b) There is no acceleration.
Question 33:
(a) Explain the meaning of the following equation of motion :v = u + at, where symbols have
their usual meanings.
(b) A body starting from rest travels with uniform acceleration. If it travels 100 m in 5 s, what is
the value of acceleration ?
Solution :
(a) v=u + at is the first equation of motion. It gives the velocity acquired by a body in time t
when the body has initial velocity u and uniform acceleration a.
(b)Initial velocity, u=0m/s
Time, t=5 s
Distance, s=100m
Acceleration, a=?

Question 34:
(a) Derive the formula : v = u + at, where the symbols have usual meanings.
(b) A bus was moving with a speed of 54 km/h. On applying brakes it stopped in 8 seconds.
Calculate the acceleration.
Solution :
(a) Consider a body having initial velocity ‘u’. Suppose it is subjected to a uniform acceleration
‘a’ so that after time’t’ its final velocity becomes ‘v’. Now, from the definition of acceleration we
know that:
(b) Initial velocity, u=54km/h= 15m/s
Final velocity, v=0m/s
Time, t=8s
Acceleration, a=?

Question 35:
(a) Derive the formula :

, where the symbols have usual meanings.

(b) A train starting from stationary position and moving with uniform acceleration attains a
speed of 36 km per hour in 10 minutes. Find its acceleration.
Solution :
(a) Suppose a body has an initial velocity ‘u’ and a uniform acceleration’ a’ for time ‘t’ so that its
final velocity becomes ‘v’. Let the distance travelled by the body in this time be ‘s’. The distance
travelled by a moving body in time ‘t’ can be found out by considering its average velocity.
Since the initial velocity of the body is ‘u’ and its final velocity is ‘v’, the average velocity is given
by:
(b) Initial velocity, u=0m/s
Final velocity, v=36km/h=10m/s
Time, t=10min =10 x 60=600 sec

Question 36:
(a) Write the three equations of uniformly accelerated motion. Give the meaning of each
symbol which occurs in them.
(b) A car acquires a velocity of 72 km per hour in 10 seconds starting from rest. Find
(i) the acceleration,
(ii) the average velocity, and
(iii) the distance travelled in this time.
Solution :

Question 37:
(a) What is meant by uniform circular motion ? Give two examples of uniform circular motion.
(b) The tip of seconds’ hand of a dock takes 60 seconds to move once on the circular dial of
the clock. If the radius of the dial of the clock be 10.5 cm, calculate the speed of the tip of the
seconds’ hand of the clock. (Given

).

Solution :
(a) When a body moves in a circular path with uniform speed (constant speed), its motion is
called uniform circular motion. For e.g.
(i) Artificial satellites move in uniform circular motion around the earth.
(ii) Motion of a cyclist on a circular track.
(b) The speed of a body moving along a circular path is given by the formula:
Given, t=60 sec
Radius, r=10.5cm=0.105 m
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Question 38:
Show by means of graphical method that: v = u + at, where the symbols have their usual
meanings.
Solution :
Consider the velocity-time graph of a body shown in figure.
The body has an initial velocity u at a point A and then its velocity changes at a uniform rate
from A to B in time t. In other words, there is a uniform acceleration a from A to B, and after
time t its final velocity becomes v which is equal to BC in the graph. The time t is represented
by OC. To complete the figure, we draw the perpendicular CB from point C, and draw AD
parallel to OC. BE is the perpendicular from point B to OE.
Now, Initial velocity of the body, u= OA —–(1)
And,Final velocity of the body, v=BC ——(2)
But from the graph BC =BD + DC
Therefore, v=BD + DC ——(3)
Again DC = OA
So,v =BD + OA
Now, from equation (1), OA =u
So, v=BD + u ——(4)
We should find out the value of BD now. We know the slope of a velocity-time graph is equal to
the acceleration, a.
Thus,Acceleration, a= slope of line AB
or a = BD/AD

But AD =OC= t, so putting t in place of AD in the above relation, we get:
or BD=at
Now, putting this value of BD in equation(4), we get:
v= u+ at

Question 39:
Show by using the graphical method that:

where the symbols have their

usual meanings.
Solution :
Consider the velocity-time graph of a body shown in figure. The body has an initial velocity u at
a point A and then its velocity changes at a uniform rate from A to B in time t. In other words,
there is a uniform acceleration a from A to B, and after time t its final velocity becomes v
which is equal to BC in the graph. The time t is represented by OC.
Suppose the body travels a distance s in time t. In the figure, the distance travelled by the body
is given by the area of the space between the velocity-time graph AB and the time axis OC,
which is equal to the area of the figure OABC. Thus:
Distance travelled = Area of figure OABC
= Area of rectangle OADC + area of triangle ABD
Now, we will find out the area of rectangle OADC and area of triangle ABD.
(i) Area of rectangle OADC =OA x OC
=uxt
=ut
(ii) Area of triangle ABD= (1/2)x Area of rectangle AEBD
= (1/2) x AD x BD
= (1/2) x t x at
= (1/2) at2
Distance travelled, s = Area of rectangle OADC + area of triangle ABD

Question 40:
Derive the following equation of motion by the graphical method : v 2 = u 2 + 2as, where the
symbols have their usual meanings.
Solution :
Consider the velocity-time graph of a body shown in figure. The body has an initial velocity u at
a point A and then its velocity changes at a uniform rate from A to B in time t. In other words,
there is a uniform acceleration a from A to B, and after time t its final velocity becomes v
which is equal to BC in the graph. The time t is represented by OC. To complete the figure, we
draw the perpendicular CB from point C, and draw AD parallel to OC. BE is the perpendicular
from point B to OE.
The distance travelled s by a body in time t is given by the area of the figure OABC which is a
trapezium.
Distance travelled, s= Area of trapezium OABC
Now, OA + CB = u + v and OC =t Putting these values in the above relation, we get:
Eliminate t from the above equation. This can be done by obtaining the value of t from the first
equation of motion.
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Question 53:

The graph given alongside shows the positions of a body at different times. Calculate the
speed of the body as it moves from :
(i) A to B,
(ii) B to C, and
(iii) C to D.

Solution :
(i) The distance covered from A to B is( 3-0) =3 cm
Time taken to cover the distance from A to B =(5 -2) =3s
(ii) The speed of the body as it moves from B to C is zero.
(iii) The distance covered from C to D is (7-3)=4 cm
Time taken to cover the distance from C to D = (9-7)=2s

Question 54:
What can you say about the motion of a body if:
(a) its displacement-time graph is a straight line ?
(b) its velocity-time graph is a straight line ?
Solution :
(a) The body has a uniform velocity if its displacement-time graph is a straight line.
(b) The body has a uniform acceleration if its velocity-time graph is a straight line.
Question 55:
A body with an initial velocity x moves with a uniform acceleration y. Plot its velocity-time
graph.
Solution :

Question 56:
Given alongside is the velocity-time graph for a moving body :
Find :
(i) Velocity of the body at point C.
(ii) Acceleration acting on the body between A and
(iii) Acceleration acting on the body between B and C.

Solution :
(i) BC represents uniform velocity. From graph, we see that the velocity of the body at point C =
40km/h
(ii) Acceleration between A and B = slope of line AB
(iii) BC represents uniform velocity, so acceleration acting on the body between B and C is
zero.

Question 57:
A body is moving uniformly in a straight line with a velocity of 5 m/s. Find graphically the
distance covered by it in 5 seconds.
Solution :
Distance travelled = Area of rectangle OABC
= OA x OC
= 5 x 5 =25 m

Question 58:
The speed-time graph of an ascending passenger lift is given alongside.
What is the acceleration of the lift:
(i) during the first two seconds ?
(ii) between second and tenth second ?
(iii) during the last two seconds ?
Solution :

Question 59:
A car is moving on a straight road with uniform acceleration. The speed of the car varies with
time as follows :
Time (s)

:

0

2

4

6

8

10

Speed (m/s)

:

4

8

12

16

20

24

Draw the speed-time graph by choosing a convenient scale. From this graph :

(i) Calculate the acceleration of the car.
(ii) Calculate the distance travelled by the car in 10 seconds.
Solution :

Question 60:
The graph given alongside shows how the speed of a car changes with time:

(i) What is the initial speed of the car ?
(ii) What is the maximum speed attained by the car ?
(iii) Which part of the graph shows zero acceleration ?
(iv) Which part of the graph shows varying retardation ?
(v) Find the distance travelled in first 8 hours.
Solution :
(i) Initial speed of the car=10km/h
(ii) Maximum speed attained by the car= 35km/h
(iii) BC represents zero acceleration.
(iv) CD represents varying retardation.
(v)

Question 61:
Three speed-time graphs are given below :

Which graph represents the case of:
(i) a cricket ball thrown vertically upwards and returning to the hands of the thrower ?
(ii) a trolley decelerating to a constant speed and then accelerating uniformly ?
Solution :
(i) Graph (c): The speedof the ball goes on decreasing uniformly as it moves upward, reaches

zero at the highest point, and then increases uniformly as it moves downward.
(ii) Grap(a): The speed of the trolley decreases uniformly, then it moves at a constant speed,
and then the speed increases uniformly.
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Question 62:
Study the speed-time graph of a car given alongside and answer the following questions:

(i) What type of motion is represented by OA ?
(ii) What type of motion is represented by AB ?
(iii) What type of motion is represented by BC ?
(iv) What is the acceleration of car from O to A ?
(v)What is the acceleration of car from A to B ?
(vi) What is the retardation of car from B to C ?
Solution :
(i) OA represents uniform acceleration
(ii) AB represents constant speed.
(iii) BC represents uniform retardation.
(iv) Acceleration of car from O to A = slope of line OA
(v) Acceleration of car from A to B is zero as it has uniform speed during this time.
(vi) Retardation of car from B to C = slope of line BC

Question 63:
What type of motion is represented by each one of the following graphs ?

Solution :
(i) Graph (a) represents uniform acceleration.
(ii) Graph (b) represents constant speed.
(iii) Graph (c) represents uniform retardation.
(iv) Graph (d) represents non-uniform retardation.
Question 64:
-1

-2

A car is travelling along the road at 8 ms -1. It accelerates at 1 ms -2 for a distance of 18 m. How
fast is it then travelling ?
Solution :
Initial velocity, u=8m/s
Acceleration, a=1m/s2
Distance, s=18m

Question 65:
A car is travelling at 20 m/s along a road. A child runs out into the road 50 m ahead and the
car driver steps on the brake pedal. What must the car’s deceleration be if the car is to stop
just before it reaches the child ?
Solution :
Initial velocity, u=20m/s
Final velocity, v=0m/s
Distance, s=50m

The car’s deceleration must be 4 m/s2.

Force and Laws of Motion

Question 1:
What name is given to the product of mass and velocity of a body ?
Solution :
The product of mass and velocity of a body is called momentum.
Question 2:
Name the physical quantity which is considered to be a measure of the quantity of motion of a
body.
Solution :
Momentum is the measure of quantity of motion of a body
Question 3:
What is the SI unit of momentum ?
Solution :
The SI unit of momentum is kilogram meters per second(kg.m/s)
Question 4:
State whether momentum is scalar or vector.
Solution :
Momentum is a vector quantity and is dirceted along the direction of velocity.
Question 5:
What is the total momentum of the bullet and the gun before firing ?
Solution :
The total momentum of the bullet and the gun before firing would be zero because velocities
of both of them will be zero.
Question 6:
Name the physical quantity whose unit is kg.m/s.
Solution :
Momentum has its SI unit as kilogram meters per second(kg.m/s)

Question 7:
What will be the momentum of a body of mass ‘m’ which is moving with a velocity V ?
Solution :
Momentum of a body of mass ‘m’ and velocity ‘v’ will be
p=mxv
Question 8:
What is the usual name of the forces which cannot produce motion in a body but only change
its shape ?
Solution :
Balanced forces cannot produce motion in a body but can its shape.
Question 9:
Name the unbalanced force which slows down a moving bicycle when we stop pedalling it.
Solution :
Frictional force slows down a moving bicycle when we stop pedaling it.
Question 10:
State whether the following statement is true or false :
Unbalanced forces acting on a body change its shape.
Solution :
The given statement is false.
Question 11:
When a ball is dropped from a height, its speed increases gradually. Name the force which
causes this change in speed.
Solution :
Force of gravity causes this change in speed.
Question 12:
Name the property of bodies (or objects) to resist a change in their state of rest or of motion.
Solution :
Inertia is the property of bodies to resist a change in their state of rest or motion
Question 13:
What is the other name of Newton’s first law of motion ?
Solution :
Newton’s first law of motion is also known as Galileo’s law of inertia.
Question 14:
The mass of object A is 6 kg whereas that of another object B is 34 kg. Which of the two
objects, A or B, has more inertia ?
Solution :
Object B has more inertia. Since mass is a measure of inertia of a body and object B has
greater mass, so it will have greater inertia.
Question 15:
Name the scientist who gave the laws of motion.
Solution :
Isaac Newton gave the laws of motion.

Question 16:
State whether force is a scalar or a vector quantity.
Solution :
Force is a vector quantity.
Question 17:
With which physical quantity should the speed of a running bull be multiplied so as to obtain
its momentum ?
Solution :
The speed of the running bull should be multiplied with its mass to get its momentum.
Question 18:
Fill in the following blanks with suitable words :
(a) ………………is a measure of the inertia of a body.
(b) When a running car stops suddenly, the passengers are jerked …………………..
(c) When a stationary car starts suddenly, the passengers are jerked …………………..
(d) Newton’s first law of motion is also called Galileo’s law of ………………………
(e) If there were no unbalanced force of……………….. and no…………………. resistance, a moving
bicycle would go on moving for ever.
Solution :
a) Mass
b) forward
c) backward
d) inertia
e) friction; air
Question 19:
Explain why, it is easier to stop a tennis ball than a cricket ball moving with the same speed.
Solution :
Since the speed of tennis ball and cricket ball is same, the momentum of cricket ball will be
higher due to its mass being greater than mass of tennis ball. So, less force is required to stop
a tennis ball than to stop a cricket ball.
Question 20:
Explain the meaning of the following equation : .
p=mxv
where symbols have their usual meanings.
Solution :
p=mxv
This equation signifies that momentum of a body is the product of its mass and its velocity.
Here, p is momentum of the body
m is the mass of the body
v is the velocity of the body.
Question 21:
Explain how, a karate player can break a pile of tiles with a single blow of his hand.
Solution :
A karate player can break a pile of tiles with a single blow because he strikes the pile with his
hand very fast. In doing so, the large momentum of his hand is reduced to zero in a very short
time. This exerts a large force on the pile of tiles which is sufficient to break them apart.
Question 22:

Calculate the momentum of a toy car of mass 200 g moving with a speed of 5 m/s.
Solution :
Mass of the toy car,
m = 200 g = 0.2 kg
Speed, v = 5 m/s
Momentum, p = m x v
= 0.2 x 5 = 1 kg.m/s
Question 23:
What is the change in momentum of a car weighing 1500 kg when its speed increases from
36 km/h to 72 km/h uniformly ?
Solution :
Mass of car = 1500 kg
Velocity v1 = 36 km/hr = 10 m/s
Momentum p1 = 1500 x 10 = 15000 kg.m/s
Velocity v2 = 72 km/hr = 20 m/s
Momentum p2 = 1500 x 20 = 30000 kg.m/s
Change in momentum = p2-p 1= 30000 – 15000 = 15000 kg.m/s
Question 24:
A body of mass 25 kg has a momentum of 125 kg.m/s. Calculate the velocity of the body.
Solution :
Mass of the body, m = 25 kg
Momentum p = 125 kg.m/s
p=mxv

Question 25:
Calculate the momentum of the following :
(a) an elephant of mass 2000 kg moving at 5 m/s
(b) a bullet of mass 0.02 kg moving at 400 m/s

Solution :
a) Mass of elephant = 2000kg
Velocity = 5 m/s
Momentum = 2000 x 5 = 10000 kg.m/s
b) Mass of bullet = 0.02 kg
Velocity = 400 m/s
Momentum = 0.02 x 400 = 8 kg.m/s
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Question 26:
Which of the two, balanced forces or unbalanced forces, can change the shape of an object ?
Give an example to illustrate your answer.
Solution :
Balanced forces can change the shape of the object. For example, when a balloon is pressed
between hands, then balanced forces (equal and opposite forces) act on the balloon due to
which the shape of the balloon changes.
Question 27:
Describe the term ‘inertia’ with respect to motion.
Solution :
Inertia of motion is the property of a body due to which it resists a change in its state of
uniform motion. For eg., if there is no air resistance and no friction to oppose the motion of a
moving bicycle, it will go on moving forever.
Question 28:
State Newton’s first law of motion. Give two examples to illustrate Newton’s first law of
motion.
Solution :
Newton’s first law of motion states that a body at rest will remain at rest, and a body in motion
will continue in motion in a straight line with a uniform speed unless it is compelled by an
external force to change its state of rest or of uniform motion. For example, a book lying on a
table remains on the table unless we lift it with the force of our hands. And, on a frictionless
surface, a moving car continues to be in the state of motion until brakes are applied on it.
Question 29:
On what factor does the inertia of a body depend ? Which has more inertia, a cricket ball or a
rubber ball of the same size ?
Solution :
Inertia of a body depends on its mass. A cricket ball has more inertia than a rubber ball of the
same size because it has more mass than the rubber ball.
Question 30:
Why do the passengers in a bus tend to fall backward when it starts suddenly ?
Solution :
When a bus starts suddenly, its passengers tend to fall backwards because due to their inertia,
the passengers tend to remain in a state of rest even when the bus starts moving.
Question 31:
Explain why, a person travelling in a bus falls forward when the bus stops suddenly.
Solution :
When a bus stops suddenly, its passengers tend to fall forward because due to their inertia,
the passengers tend to remain in a state of motion even though the bus has come to rest.
Question 32:
Give reason for the following :
When a hanging carpet is beaten with a stick, the dust particles start coming out of it.
Solution :
When a hanging carpet is beaten with a stick, the carpet moves to and fro with the force of the
stick while the dust particles remain in their state of rest on account of their inertia and thus
dust particles separate out from the carpet.

Question 33:
When a tree is shaken, its fruits and leaves fall down: Why ?
Solution :
When a tree is shaken, the tree moves to and fro while the fruits and leaves remain in their
state of rest on account of their inertia and thus fruits and leaves separate from the tree and
fall from the tree.
Question 34:
Explain why, it is dangerous to jump out of a moving bus.
Solution :
It is dangerous to jump out of a moving bus because the jumping man, who is moving with the
high speed of the bus would tend to remain in state of motion due to inertia even on falling to
the ground and get hurt due to resistance offered by the ground.
Question 35:
What is the momentum in kg.m/s of a 10 kg car travelling at (a) 5 m/s (b) 20 cm/s, and (c) 36
km/h ?
Solution :
Mass of car, m = 10 kg
Momentum = m x v
a) Velocity, v = 5 m/s Momentum = 10 x 5 = 50 kg.m/s
b) Velocity, v = 20 cm/s = 0.2 m/s Momentum = 10 x 0.2 = 2 kg.m/s
c) Velocity, v = 36km/hr = 10 m/s Momentum = 10 x 10 = 100 kg.m/s
Question 36:
(a) Define momentum of a body. On what factors does the momentum of a body depend ?
(b) Calculate the change in momentum of a body weighing 5 kg when its velocity decreases
from 20 m/s to 0.20 m/s.
Solution :
a) Momentum is the physical quantity which is the measure of the quantity of motion of a
moving body. It depends on mass and velocity of the body.
b) Mass of body = 5 kg
Velocity v1 = 20 m/s
Momentum p1 = 20 x 5 = 100 kg.m/s
Velocity v2 = 0.2 m/s
Momentum p2 = 5 x 0.2 = 1 kg.m/s
Change in momentum = p2– p1= 1-100 = -99 kg.m/s (Negative sign shows that momentum
decreases)
Question 37:
(a) Define the term ‘force’.
(b) State the various effects of force.
Solution :
a) Force is an influence which tends to set a stationary body in motion or stop a moving body;
or which tends to change the speed and direction of a moving body; or which tends to change
the shape and size of a body.
b) Various effects of force are
i) A force can move a stationary body.
ii) A force can stop a moving body.
iii) A force can change the speed of a moving body.
iv) A force can change the direction of a moving body.
v) A force can change the shape and size of a body.

Question 38:
Give one example each where :
(a) a force moves a stationary body.
(b) a force stops a moving body.
(c) a force changes the speed of a moving body.
(d) a force changes the direction of a moving body.
(e) a force changes the shape (and size) of a body.
Solution :
a) Kicking a stationary football.
b) Applying brakes to a moving bicycle.
c) Pressing an accelerator to speed up a moving car.
d) A moving cricket ball hit by a bat.
e) Flattening of dough by a rolling pin to make chapatis.
Question 39:
(a) What do you understand by the terms “balanced forces” and “unbalanced forces” ? Explain
with examples.
(b) What type of forces – balanced or unbalanced – act on a rubber ball when we press it
between our hands ? What effect is produced in the ball ?
Solution :
a) If the resultant of all the forces acting on a body is zero, the forces are called balanced
forces. These forces do not change the state of rest or of uniform motion of a body but can
change the shape of the body. For example, when a balloon is pressed between hands, then
balanced forces (equal and opposite forces) act on the balloon due to which the shape of the
balloon changes.
If the resultant of all the forces acting on a body is not zero, the forces are called unbalanced
forces. These forces change the state of rest or of uniform motion of a body. For eg., if we
push a toy car lying on the ground, it starts moving due to the unbalanced force exerted by our
hands.
b) When we press a rubber ball between our hands, balanced forces acts on it and hence its
shape changes.
Question 40:
(a) What happens to the passengers travelling in a bus when the bus takes a sharp turn ? Give
reasons for
your answer.
(b) Why are road accidents at high speeds very much worse than road accidents at low
speeds ?

Solution :
a) When a bus takes a sharp turn, the passengers tend to fall sideways because of their inertia
or their tendency to continue moving in a straight line.
b) Road accidents at high speeds are much worse than road accidents at low speeds because
the momentum of vehicles at high speeds is very high and causes a lot of damage to the

vehicles and injuries to the passengers during collision.
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Question 51:
A plastic ball and a clay ball of equal masses, travelling in the same direction with equal
speeds, strike against a vertical wall. From which ball does the wall receive a greater amount of
momentum ?
Solution :
The wall will receive equal momentum from both the balls because both balls have equal
mass and velocity.
Question 52:
A moving bicycle comes to rest after sometime if we stop pedalling it. But Newton’s first law
of motion says that a moving body should continue to move for ever, unless some external
force acts on it. How do you explain the bicycle case ?
Solution :
In this case, the bicycle has been compelled to change its state of motion by the external force
of air resistance and friction. If there were no air resistance and no friction to oppose the
motion of the bicycle, then according to the first law of motion, the bicycle would go on
moving forever.
Question 53:
A man throws a ball weighing 500 g vertically upwards with a speed of 10 m/s.
1. What will be its initial momentum ?
2. What would be its momentum at the highest point of its flight ?
Solution :
Mass of ball = 500 g = 0.5 kg
Initial velocity = 10 m/s
1. Initial momentum = 0.5 x 10 = 5 kg.m/s
2. Velocity at the highest point = 0 m/s
Momentum at the highest point = 0.5 x 0 = 0 kg.m/s
Question 54:
A car is moving on a level road. If the driver turns off the engine of the car, the car’s speed
decreases gradually and ultimately it comes to a stop. A student says that two forces act on
the car which bring it to a stop. What could these forces be ? Which of these two forces
contributes more to slow down and stop the car ?
Solution :
The two forces acting on the car are force of friction and air resistance. Force of friction
contributes more to slow down and stop the car.
Question 55:
There are two types of forces X and Y. The forces belonging to type X can produce motion in a
stationary object but cannot change the shape of the object. On the other hand, forces
belonging to type Y cannot produce motion in a stationary object but can change the shape of
the object. What is the general name of the forces such as (a) X, and (b) Y ?
Solution :

a) X are unbalanced force.
b) Y are balanced forces.
Lakhmir Singh Physics Class 9 Solutions Page No:74
Question 1:
Which physical quantity corresponds to the rate of change of momentum ?
Solution :
Force corresponds to the rate of change of momentum.
Question 2:
State the relation between the momentum of a body and the force acting on it.
Solution :
The rate of change of momentum of a body is directly proportional to the applied force and
takes place in the direction in which the force acts.
Question 3:
What is tire unit of force ?
Solution :
The SI unit of force is newton(N)
Question 4:
Define one newton force.
Solution :
A newton force is defined as that force which when acting on a body of mass of 1 kg
produces an acceleration of 1m/s2 in it.
Question 5:
What is the relationship between force and acceleration ?
Solution :
Force acting on a body is directly proportional to the acceleration produced in the body.

Question 6:
If the mass of a body and the force acting on it are both doubled, what happens to the
acceleration ?
Solution :

Acceleration remains same since
Now if force is doubled i.e. 2F and mass is doubled i.e. 2m
Then acceleration
Question 7:
Name the physical quantity whose unit is ‘newton’.
Solution :
Newton is the SI unit of force.

Question 8:
Which physical principle is involved in the working of a jet aeroplane ?
Solution :
Jet airplanes work on the principle of conservation of momentum.
Question 9:
Name the principle on which a rocket works.
Solution :
Rockets work on the principle of conservation of momentum.
Question 10:
Is the following statement true or false :
A rocket can propel itself in a vacuum.
Solution :
True, because rocket does not require air for obtaining uplift or for burning its fuel.
Question 11:
What is the force which produces an acceleration of 1 m /s2 in a body of mass 1 kg ?
Solution :
Mass, m = 1 kg
Acceleration, a =
1m/s2
Force F = m x a = 1
x 1= 1N
Question 12:
Find the acceleration produced by a force of 5 N acting on a mass of 10 kg.
Solution :
Force F =5 N
Mass m = 10 kg

Question 13:
A girl weighing 25 kg stands on the tloor. She exerts a downward force of 250 N on the floor.
What force does the floor exert on her ?
Solution :
The force exerted by the floor on her = the downward force exerted by the girl =250 N
This is due to Newton’s third law of motion which states that to every action there is an equal
and opposite reaction.

Question 14:
Name the physical quantity which makes it easier to accelerate a small car than a large car.
Solution :
Less mass of the small car makes it easier to accelerate a small car than a large car because
acceleration is inversely
proportional to mass of the car
Question 15:

Fill in the following blanks with suitable words :
(a) To every action, there is an………………….. and…………………… reaction
(b) Momentum is a…………….. Its emit is……………………
(c) Newton’s second law of motion can be written as Force = mass x …………………………… or
Force = ……………….. of change of……………….
(d) Forces in a Newton’s third law pair have equal………………… but act in opposite………………..
(e) In collisions and explosions, the total ……………… remains constant, provided that no
external……………………..
Solution :
a) Equal; opposite
b) Vector; kg.m/s
c) Acceleration; rate; momentum
d) Magnitude; directions
e) Momentum; force
Question 16:
Explain the meaning of the following equation :
F=mxa
where symbols have their usual meanings
Solution :
Force is directly proportional to the product of ‘mass’ of the body and the ‘acceleration’
produced in the body by the action of force.
F=mxa
where F is the force applied on the body
m is the mass of the body
a is the acceleration produced in the body
Question 17:
To take the boat away from the bank of a river, the boatman pushes the bank with an oar. Why
?
Solution :
To take boat away from the bank of a river, the boatman pushes the bank with the oar. The
bank exerts an equal and opposite force on the boat which makes the boat move forward
away from the bank.
Question 18:
Why does a gunman get a jerk on firing a bullet ?

Solution :
Gunman gets a jerk on firing a bullet because when a bullet is fired from a gun, the force
sending the bullet forward is equal to the force sending the gun backwards but due to high
mass of the gun, it moves only a little distance backwards giving a jerk to the gunman.
Question 19:

If action is always equal to reaction, explain why a cart pulled by a horse can be moved.
Solution :
To make the cart move, the horse bends forward and pushes the ground with its feet. When
the forward reaction to the backward push of the horse on the ground is greater than the
opposing frictional forces of the wheels, the cart moves.
Lakhmir Singh Physics Class 9 Solutions Page No:75
Question 20:
Explain how a rocket works
Solution :
A rockets works on the principle of action and reaction. In a rocket, the hot gases produced by
the rapid burning of fuel rush out of a jet at the bottom of the rocket at a very high speed. The
equal and opposite reaction force of the downward going gases pushes the rocket upward
with a great speed.
Question 21
Do action and reaction act on the same body or different bodies ? How are they related in
magnitude and direction ? Are they simultaneous or not ?
Solution :
Action and reaction act on two different bodies. Action and reaction are equal in magnitude
but they act in opposite directions and there is simultaneous action and reaction.
Question 22
If a man jumps out from a boat, the boat moves backwards. Why ?
Solution :
When a man jumps out from a boat, the boat moves backwards due to the fact that to step out
of the boat, the man presses the boat with his foot in the backward direction. The push of the
man on the boat is action. The boat exerts an equal force on the man in the forward direction
and since the boat is not fixed and is floating, it moves backwards due to the action force
exerted by the man.
Question 23
Why is it difficult to walk on a slippery road ?
Solution :
It becomes very difficult to walk on a slippery road because of the fact that on a slippery road,
the friction is much less, and we cannot exert a backward action force on slippery ground
which would produce a forward reaction force on us.
Question 24:
Explain why, a runner presses the ground with his feet before he starts his run.
Solution :
To start his run, a runner bends forward and pushes the ground with his feet in the backward
direction. In turn ground exerts a reaction force on the runner in the forward direction which
makes him run.
Question 25:
A 60 g bullet fired from a 5 kg gun leaves with a speed of 500 m/s. Find the speed (velocity)
with which the gun recoils (jerks backwards).
Solution :
Mass of bullet, m1 = 60g = 0.06 kg
Velocity of bullet v1 = 500 m/s

Mass of gun m2 = 5 kg
Recoil velocity v2
According to the law of conservation of momentum
m1 x v 1 = m2 x v 2
0.06 x 500 = 5 x v2

Question 26:
A 10 g bullet travelling at 200 m/s strikes and remains embedded in a 2 kg target which is
originally at rest but free to move. At what speed does the target move off ?
Solution :
Mass of bullet, m1 = 10g = 0.01 kg
Velocity of bullet v1 = 200 m/s
Mass of block with the bullet as bullet gets embedded in it, m2 = 2+0.01 = 2.01 kg
Recoil velocity v2
According to the law of conservation of momentum m1 x v 1 = m2 x v 2
0.01 x 200 = 2.01 x v2

Question 27:
A body of mass 2 kg is at rest. What should be the magnitude of force which will make the
body move with
a speed of 30 m/s at the end of 1 s ?
Solution :
Mass of the body = 2kg
Initial velocity u = 0
Final velocity v = 30 m/s
Time t = 1 s

Question 28:
A body of mass 5 kg is moving with a velocity of 10 m/s. A force is applied to it so that in 25
seconds, it attains a velocity of 35 m/s. Calculate the value of the force applied.
Solution :
Mass of the body = 5 kg
Initial velocity u = 10 m/s

Final velocity v = 35 m/s
Time t = 25 s

Question 29:
A car of mass 2400 kg moving with a velocity of 20 m s -1 is stopped in 10 seconds on applying
brakes. Calculate the retardation and the retarding force.
Solution :
Mass of the car = 2400 kg
Initial velocity u = 20 m/s
Final velocity v = 0 m/s
Time t = 10 s

Question 30:
For how long should a force of 100 N act on a body of 20 kg so that it acquires a velocity of
100 m/s ?
Solution :
Mass of the body = 20 kg
Initial velocity u = 0 m/s
Final velocity v = 100 m/s
Force F = 100 N

Question 31:
How long will it take a force of 10 N to stop a mass of 2.5 kg which is moving at 20 m/s ?
Solution :
Mass of the body = 2.5 kg
Initial velocity u = 20 m/s
Final velocity v = 0 m/s
Force F = 10 N

Question 32:
The velocity of a body of mass 10 kg increases from 4 m/s to 8 m/s when a force acts on it
for 2 s.
(a) What is the momentum before the force acts ?
(b) What is the momentum after the force acts ?
(c) What is the gain in momentum per second ?
(d) What is the value of the force ?
Solution :
Mass of the body = 10 kg
Initial velocity u = 4 m/s
Final velocity v = 8 m/s
Time t = 2 s
a) Momentum before force acts p1= m x u = 10 x 4 = 40 kg.m/s
b) Momentum after force acts p2 = m x v = 10 x 8 = 80 kg.m/s
c) Gain in momentum for 2 s = p 2-p 1 =40 kg.m/s

Question 33:
A gun of mass 3 kg fires a bullet of mass 30 g. The bullet takes 0.003 s to move through the
barrel of the gun and acquires a velocity of 100 m/s. Calculate :
(i) the velocity with which the gun recoils.
(ii) the force exerted on gunman due to recoil of the gun
Solution :
Mass of the gun m1 = 3 kg
Mass of bullet m2 = 30 g = 0.03 kg
Velocity of bullet v2 =100 m/s
i) According to the law of conservation of momentum
m1 x v 1 = m2 x v 2
3 x v1= 0.03 x 100

Question 34:
Draw a diagram to show how a rocket engine provides a force to move the rocket upwards.
Label the diagram appropriately.
Solution :

Question 35:
Name the laws involved in the following situations :
(a) the sum of products of masses and velocities of two moving bodies before and after their
collision remains the same.
(b) a body of mass 5 kg can be accelerated more easily by a force than another body of mass
50 kg under similar conditions
(c) when person A standing on roller skates pushes another person B (also standing on roller
skates) and makes him move to the right side, then the person A himself gets moved to the
left side by an equal distance.
(d) if there were no friction and no air resistance, then a moving bicycle would go on moving
for ever.
Solution :
a)Law of conservation of momentum
b)Newton’s second law of motion
c) Newton’s third law of motion
d)Newton’s first law of motion
Question 36:
(a) State and explain Newton’s second law of motion.
(b) A 1000 kg vehicle moving with a speed of 20 m/s is brought to rest in a distance of 50
metres :
(i) Find the acceleration.
(ii) Calculate the unbalanced force acting on the vehicle.
Solution :
(a) According to Newton’s second law of motion: The rate of change of momentum of a body
is directly proportional to the applied force, and takes place in the direction in which the force
acts.
Consider a body of mass m having initial velocity u. the initial momentum of this body will be
mu. Suppose a force F acts on this body for time t causing the final velocity to be v. The final
momentum of the body will be mv. Now the change in momentum is mv � mu and the time
taken for this change is t. So according to Newton’s second law of motion,

Question 37:
(a) Explain why, a cricket player moves his hands backwards while catching a fast cricket ball.
(b) A 150 g ball, travelling at 30 m/s, strikes the palm of a player’s hand and is stopped in 0.05
second. Find the force exerted by the ball on the hand.
Solution :
a) A player moves his hands backwards while catching a fast ball because a fast moving ball
has a large momentum and in stopping this ball, its momentum has
to be reduced to zero. Now, when a cricket player moves back his hands on catching the fast
ball, then the time taken to reduce the momentum of the ball is increased. So, the rate of
change of momentum of ball is decreased and hence a small force is exerted on the hands of
the player and the hands of the player do not get hurt.
b)Mass of ball = 150 g = 0.15 kg
Initial velocity u = 30 m/s
Final velocity v = 0 m/s
Time t = 0.05 s

Question 38:
(a) State Newton’s third law of motion and give two examples to illustrate the law.
(b) Explain why, when a fireman directs a powerful stream of water on a fire from a hose pipe,
the hose pipe tends to go backward.

Solution :
a) According to Newton’s third law of motion: Whenever one body exerts a force on another
body, the second body exerts an equal and opposite force on the first body. In other words, to
every action, there is an equal and opposite reaction. Two examples to illustrate this lawWhen a man jumps out from a boat, the boat moves backwards. This is due to the fact that to
step out of the boat, the man presses the boat with his foot in the backward direction. The
push of the man on the boat is action. The boat exerts an equal force in the forward direction
and since the boat is not fixed and is floating, it moves backwards due to the action force
exerted by the man.
Gunman gets a jerk on firing a bullet from his gun. This is because when a bullet is fired from a
gun, the force sending the bullet forward is equal to the force sending the gun backwards but
due to high mass of the gun, it moves only a little distance backwards giving a jerk to the
gunman.
b) When a fireman directs a powerful stream of water on a fire, the hose pipe tends to go
backward due to the reaction force of the water rushing through it in the forward direction at a
great speed.
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Question 39:
(a) State the law of conservation of momentum.
(b) Discuss the conservation of momentum in each of the following cases :
(i) a rocket taking off from ground.
(ii) flying of a jet aeroplane.
Solution :
a) According to the law of conservation of momentum: When two (or more) bodies act upon
one another, their total momentum remains constant (or conserved) provided no external
forces are acting. It means that when one body gains momentum, then some other body loses
an equal amount of momentum i.e. momentum is neither created nor destroyed.
b)
a. Rocket taking off from the ground The chemicals inside the rocket burn and produce very
high velocity blast of hot gases. These gases pass out through the tail nozzle of the rocket in
the downward direction with tremendous speed and the rocket moves up to balance the
momentum of the gases. The gases have a very high velocity ang hence a very large
momentum. An equal momentum is imparted to the rocket in the opposite direction, so that it
goes up with a high velocity.
b. Flying of jet aeroplane
In jet aeroplanes, a large volume of gases produced by the combustion of fuel is allowed to
escape through a jet in backward direction. Due to high velocity, the backward rushing gases
have a large momentum. They impart an equal and opposite momentum to the jet aeroplane
due to which it moves forward with a great speed.
Question 40:
(a) If a balloon filled with air and its mouth untied/ is released with its mouth in the downward
direction, it
moves upwards. Why ?
(b) An unloaded truck weighing 2000 kg has a maximum acceleration of 0.5 m/s2. What is the
maximum acceleration when it is carrying a load of 2000 kg ?
Solution :
a) If of a balloon filled with compressed air and its mouth untied is released with its mouth in
the downward direction, the balloon moves in the upward direction because the air present in
the balloon rushes out in the downward direction. The equal and opposite reaction of

downward going air pushes the balloon upwards.
b) Mass of the unloaded truck, m1= 2000 kg
Acceleration a1 = 0.5 m/s 2
Mass of loaded truck, m2 = 2000+ 2000 = 4000 kg
Acceleration a2
m1 x a 1 = m2 x a 2
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Question 51:
Why are car seat-belts designed to stretch some what in a collision ?
Solution :
Car seat-belts are somewhat stretchable so as to increase the time taken by the passengers to
fall forward. Due to this, the rate of change of momentum of passengers is reduced and hence
less stopping force acts on them. So the passengers do not get hurt.
Question 52:
The troops (soldiers) equipped to be dropped by parachutes from an aircraft are called
paratroopers. Why do paratroopers roll on landing ?

Solution :
The paratroopers roll on landing to increase the time taken to reduce the momentum of their
body. Thus, the rate of change of momentum is reduced and hence less force is exerted on
their legs and they do not get hurt.
Question 53:
Why would an aircraft be unable to fly on the moon ?
Solution :
An aircraft needs air because air moving under the wings of aircraft is strong enough to hold it
up and air is also required to burn the fuel in aircraft engines. Since there is no air on moon, an
aircraft cannot fly on moon.
Question 54:
Explain why it is possible for a small animal to fall from a considerable height without any
injury being caused when it reaches the ground.
Solution :
It is possible for a small animal to fall from a considerable height without being injured

because a small animal has small mass, so the momentum produced is less. When the small
animal falls to the ground with less momentum, less opposing force of ground acts on it and
hence no injury is caused to it
Question 55:
A boy of mass 50 kg running at 5 m/s jumps on to a 20 kg trolley travelling in the same
direction at 1.5 m/s. What is their common velocity ?
Solution :
Mass of the boy, m1= 50 kg
Speed of boy, u1 = 5 m/s
Mass of trolley m2 = 20 kg
Speed of trolley u2 =1.5 m/s
Combined mass of boy and trolley, m = 20+ 50 = 70 kg
Combined velocity v
Acc. to the law of conservation of momentum
m1u1 + m2u2 = mv
50 x 5 + 20 x 1.5 = 70 x v

Question 56:
A girl of mass 50 kg jumps out of a rowing boat of mass 300 kg on to the bank, with a
horizontal velocity of 3 m/s. With what velocity does the boat begin to move backwards ?
Solution :
Mass of the boat mb = 300 kg
Velocity of boat vb
Mass of girl mg = 50 kg
Velocity of girl vg = 3 m/s
Acc. to the law of conservation of momentum
mbvb=mgvg
300 x vb = 50 x 3

Question 57:
A truck of mass 500 kg moving at 4 m/s collides with another truck of mass 1500 kg moving
in the same direction at 2 m/s. What is their common velocity just after the collision if they
move off together ?
Solution :
Mass of first truck, m1= 500 kg
Speed of first truck, u1 = 4 m/s
Mass of second truck, m2 = 1500 kg

Speed of second truck, u2 =2 m/s
Combined mass of both trucks, m = 1500 + 500 = 2000 kg
Combined velocity v
Acc. to the law of conservation of momentum
m1u1 + m2u2 = mv
500 x 4 + 1500 x 2 = 2000 x v

Question 58:
A ball X of mass 1 kg travelling at 2 m/s has a head-on collision with an identical ball Y at rest.
X stops and Y moves off. Calculate the velocity of Y after the collision.
Solution :
Mass of the ball x, m1= 1 kg
Speed of ball x, u1 = 2 m/s
Mass of ball y, m2 = 1 kg
Speed of ball y, u 2 =0 m/s (at rest)
Velocity of ball x after collision, v1 = 0 m/s
Velocity of ball y after collision, v2
Acc. to the law of conservation of momentum
m1u1 + m2u2 = m1v1 + m2v2
1 x 2 + 1 x 0 = 1 x 0 + 1 x v2

Question 59:
A heavy car A of mass 2000 kg travelling at 10 m/s has a head-on collision with a sports car B
of mass 500 kg. If both cars stop dead on colliding, what was the velocity of car B ?
Solution :
Mass of car A, m1= 2000 kg
Speed of car A, v1 = 10 m/s
Mass of car B, m 2 = 500 kg
Speed of car B, v2
Acc to law of conservation of momentum
m1v1 = m2v2
2000 x 10 = 500 x v2

Question 60:
A man wearing a bullet-proof vest stands still on roller skates. The total mass is 80 kg. A bullet
of mass 20 grams is fired at 400 m/s. It is stopped by the vest and falls to the ground. What is
then the velocity of the man ?
Solution :
Mass of the man, m1= 80 kg
Speed of man, v1
Mass of bullet m2 = 20 g = 0.02 kg
Speed of bullet v 2 = 400 m/s
Acc to law of conservation of momentum
m1v1 = m2v2
80 x v1 = 0.02 x 400

Gravitation

Question 1:
What is the value of gravitational constant G (i) on the earth, and (ii) on the moon ?
Solution :
Value of gravitational constant G on the earth and the moon is = 6.67 x 10-11 Nm 2/kg2
Note that the value of G always remains constant irrespective of the location.
Question 2:
Which force is responsible for the moon revolving round the earth ?
Solution :
Gravitational force is responsible for the moon revolving round the earth.
Question 3:
Does the acceleration produced in a freely falling body depend on the mass of the body ?
Solution :
No, the acceleration produced in a freely falling body is independent of the mass of the body.
Question 4:
Name the scientist who gave the three laws of planetary motion.
Solution :
Johannes Kepler gave the three laws of planetary motion.
Question 5:
Name the scientist who explained the motion of planets on the basis of gravitational force
between the sun and planets.
Solution :
Newton explained the motion of planets on the basis of gravitational force between the sun
and planets.
Question 6:
State the Kepler’s law which is represented by the relation r3 ∝ T2.

Solution :
Kepler’s law of periods states that: The cube of the mean distance of a planet from the sun is
directly proportional to the square of time it takes to move around the sun.
Question 7:
Which of the Kepler’s laws of planetary motion led Newton to establish the inverse-square rule
for gravitational force between two bodies ?
Solution :
Kepler’s third law of planetary motion led Newton to establish the inverse-square rule for
gravitational force between two bodies.
Question 8:
Name the property of earth which is responsible for extremely small acceleration being
produced in it as a result of attraction by other small objects.
Solution :
Extremely large mass of the earth.
Question 9:
What is the acceleration produced in a freely falling body of mass 10 kg ? (Neglect air
resistance)
Solution :
Acceleration produced in a freely falling body, irrespective of its mass, is 9.8m/s2
Question 10:
When an object is dropped from a height, it accelerates and falls down. Name the force which
accelerates the object.
Solution :
Gravitational force of the earth.
Question 11:
Give the formula for the gravitational force F between two bodies of masses M and m kept at
a distance d from each other.
Solution :
The gravitational force F between two bodies of masses M and m kept at a distance d from
each other is :

Question 12:
What force is responsible for the earth revolving round the sun ?
Solution :
Gravitational force is responsible for the earth revolving round the sun.
Question 13:
What name has been given to the force with which two objects lying apart attract each other ?
Solution :
Gravitational force causes two objects lying apart attract each other.
Question 14:
What type of force is involved in the formation of tides in the sea ?
Solution :

Gravitational force (exerted mainly by the moon and to some extent by the sun) is involved in
the formation of tides in the sea.
Question 15:
Which force is responsible for holding the solar system together ?
Solution :
Gravitational force of the sun holds the solar system together.
Question 16:
What is the weight of a 1 kilogram mass on the earth ? (g = 9.8 m/s2).
Solution :
Weight, W = m x g
= 1 kg x 9.8m/s2=9.8 N
Question 17:
On what factor/factors does the weight of a body depend ?
Solution :
The weight of a body is directly proportional to its mass. It also depends on the acceleration
due to gravity which varies from place to place.
Question 18:
As the altitude of a body increases, do the weight and mass both vary ?
Solution :
Weight of the body varies with altitude; mass of an object is constant.
Question 19:
If the same body is taken to places having different gravitational field strength, then what will
vary: its weight or mass ?
Solution :
Its weight varies; mass of an object is constant.
Question 20:
If the mass of an object be 10 kg, what is its weight ? (g = 9.8 m/s2).
Solution :
Weight, W = m x g = 10 x 9.8 =98 N
Question 21:
The weight of a body is 50 N. What is its mass ? (g = 9.8 m/s2).
Solution :
Weight, W = m x g
Question 22:
A body has a weight of 10 kg on the surface of earth. What will be its weight when taken to the
centre of the earth ?
Solution :
Its weight will be zero as value of g is zero at the centre of the earth.
Question 23:
Write down the weight of a 50 kg mass on the earth, (g = 9.8 m/s2).
Solution :
Weight, W= m x g =50 x 9.8=490N

Question 24:
If the weight of a body on the earth is 6 N, what will it be on the moon ?
Solution :
Weight of the body on the surface of moon will be 1N approx. as the value of g on the surface
of moon is one-sixth that of the earth
Question 25:
State whether the following statements are true or false :
(a) A falling stone also attracts the earth.
(b) The force of gravitation between two objects depends on the nature of medium between
them.
(c) The value of G on the moon is about one-sixth

of the value of G on the earth.

(d) The acceleration due to gravity acting on a freely falling body is directly proportional to the
mass of the body.
(e) Tire weight of an object on the earth is about one-sixth of its weight on the moon.
Solution :
(a)True
(b)False
(c)False
(d)False
(e) False
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Question 26:
Fill in the following blanks with suitable words :
(a) The acceleration due to gravity on the moon is about………………………. of that on the earth.
(b) In order that the force of gravitation between two bodies may become noticeable and
cause motion, one of the bodies must have an extremely large……………………………..
(c) The weight of an object on the earth is about……………….. of its weight on the moon.
(d) The weight of an object on the moon is about …………………….. of its weight on the earth.
(e) The value of g on the earth is about………………. of that on the moon.
(f) If the weight of a body is 6 N on the moon, it will be about……………………… on the earth.
Solution :
(a) One-sixth
(b) Mass
(c) Six times
(d) One-sixth
(e) Six times
(f) 36N
Question 27:
Explain what is meant by the equation :

where the symbols have their usual meanings.
Solution :
This is the acceleration produced by the earth. It is also called acceleration due to gravity.

where, G= gravitational constant
M= mass of the earth.
R=radius of the earth

Question 28:
(a) What do you mean by the term ‘free fall’ ?
(b) During a free fall, will heavier objects accelerate more than lighter ones ?
Solution :
(a) The falling of a body from a height towards the earth under the gravitational force of the
earth (with no other forces acting on it) is called free fall.
(b) No, acceleration is independent of the mass of the body during free fall.
Question 29:
Can we apply Newton’s third law to the gravitational force ? Explain your answer.
Solution :
Yes, Newton’s third law of motion holds good for the force of gravitation. This means that
when earth exerts a force of attraction on an object, then the object also exerts an equal force
on the earth, in the opposite direction.
Question 30:
Give reason for the following :
The force of gravitation between two cricket balls is extremely small but that between a
cricket ball and the earth is extremely large.
Solution :
The force of gravitation between two bodies is directly proportional to the product of their
masses.

Since the mass of cricket balls is very small as compared to that of the earth, so the force of
gravitation between two cricket balls is extremely small while that between a ball and the earth
is extremely large.
Question 31:
Describe how the gravitational force between two objects depends on the distance between
them.
Solution :
The gravitational force F between two bodies of masses M and m kept at a distance d from
each other is :

Therefore , if we double the distance between two bodies, the gravitational force becomes
one-fourth and if we halve the distance between two bodies, then the gravitational force
becomes four times .

Question 32:
What happens to the gravitational force between two objects when the distance between
them is :
(i) doubled ?
(ii) halved ?
Solution :
(a)If we double the distance between two bodies, the gravitational force becomes one-fourth.
(b)If we halve the distance between two bodies, then the gravitational force becomes four
times.
Question 33:
State two applications of universal law of gravitation.
Solution :
(i) Universal law of gravitation is used to determine the masses of the sun, the earth and the
moon accurately.
(ii) Universal law of gravitation helps in discovering new stars and planets.
Question 34:
Explain why, if a stone held in our hand is released, it falls towards the earth.
Solution :
This is because the earth exerts a force of attraction (called gravity) on the stone and pulls it
down.
Question 35:
Calculate the force of gravitation between two objects of masses 50 kg and 120 kg
respectively kept at a distance of 10 m from one another. (Gravitational constant, G = 6.7 x 1011

Nm 2 kg -2)

Solution :

Question 36:
What is the force of gravity on a body of mass 150 kg lying on the surface of the earth? (Mass
of earth = 6 x 1024 kg; Radius of earth = 6.4 x 10 6 m; G = 6.7 x 10 -11 Nm 2/kg2)
Solution :

Question 37:
The mass of sun is 2 x 10 30 kg and the mass of earth is 6 x 10 24 If the average distance
between the sun and the earth be 1.5 x 108 km, calculate the force of gravitation between
them.
Solution :
Distance d=1.5 x 10 8km= 1.5 x 10 11 m
30

Mass of the sun, m=2×1030kg
Mass of the earth,

Question 38:
A piece of stone is thrown vertically upwards. It reaches the maximum height in 3 seconds. If
the acceleration of the stone be 9.8 m/s2 directed towards the ground, calculate the initial
velocity of the stone with which it is thrown upwards
Solution :
Initial velocity of the stone, u=?
Final velocity of
stone, v=0
Acceleration due to gravity, g= -9.8m/s2
Time, t=3 sec
Using relation, v=u + gt
0 = u -9.8 x 3
u =29.4m/s
Question 39:
A stone falls from a building and reaches the ground 2.5 seconds later. How high is the
building ? (g =8 m/s2)
Solution :
Initial velocity,
u=0m/s
Acceleration due to
gravity, g=9.8m/s2
Time taken to reach
the ground, t=2.5 sec
Height, h=?
Using relation,

Question 40:
A stone is dropped from a height of 20 m.
(i) How long will it take to reach the ground ?
(ii) What will be its speed when it hits the ground ? (g =10 m/s2)

Solution :
Height, s=20m
Initial velocity, u=0
Acceleration due to gravity, g=10m/s2
Final velocity, v=?
Time taken, t=?
(i) Using relation,
(ii) For a freely falling body:
v2 = u 2 + 2gh

Question 41:
A stone is thrown vertically upwards with a speed of 20 m/s. How high will it go before it
begins to fall ? (g =8 m/s2)
Solution :
Initial velocity, u=20m/s
Final velocity, v=0
Acceleration due to gravity, g=-9.8m/s2
Height, h=?
Using relation, for a freely falling body:
v2 = u 2 + 2gh
(0)2 = (20)2 + 2 x (-9.8) x h
0-400 = -19.6 h
h= 400/19.6 = 20.4 m
Question 42:
When a cricket ball is thrown vertically upwards, it reaches a maximum height of 5 metres.
(a) What was the initial speed of the ball ?
(b) How much time is taken by the ball to reach the highest point ? (g=10 ms-2)
Solution :
Initial velocity, u=?
Final velocity, v=0
Acceleration due to gravity, g=-10m/s2
Height, h=5 m
(a) For a freely falling body:
v2 = u 2 + 2gh
(0)2 = u 2+ 2 x(-10)x 5
0= u2 -100
2

u2= 100
So, u=10m/s
(b) Using relation, v=u + gt
0 = 10 + (-10) t
-10= -10 t
t=1sec
Question 43:
Write the differences between mass and weight of an object.
Solution :

Question 44:
Can a body have mass but no weight ? Give reasons for your answer.
Solution :
Yes, weight of a body is not constant, it varies with the value of acceleration due to gravity, g.
Weight of a body is zero, when it is taken to the centre of the earth or in the interplanetary
space, where g=0.
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Question 45:
A force of 20 N acts upon a body whose weight is 9.8 N. What is the mass of the body and
how much is its acceleration ? (g = 9.8 m s -2).
Solution :
Weight= 9.8N
W= m x g
9.8 =m x 9.8
m= 1kg
Force, F= mass x acceleration
20 N = 1kg x a
Acceleration,
a=20m/s2
Question 46:
A stone resting on the ground has a gravitational force of 20 N acting on it. What is the weight
of the stone ? What is its mass ? (g = 10 m/s2).
Solution :
Weight of the stone = Gravitational force acting on it = 20 N
Weight, W= m x g
20=m x 10
m=2 kg
Question 47:
An object has mass of 20 kg on earth. What will be its (i) mass, and (ii) weight, on the moon ?
2

(g on moon = 1.6 m/s2).
Solution :
(i) Its mass will be 20 kg as mass is a constant quantity.
(ii)Weight, W= m x g =20 x 1.6=32N
Question 48:
Which is more fundamental, the mass of a body or its weight ? Why ?
Solution :
The mass of a body is more fundamental because mass of a body is constant and does not
change from place to place.
Question 49:
How much is the weight of an object on the moon as compared to its weight on the earth ?
Give reason for your answer

Solution :
The weight of an object on the moon is about one-sixth of its weight on the earth. This is
because the value of acceleration due to gravity on the moon is about
one-sixth of that on the earth.
Question 50:
(a) Define mass of a body. What is the SI unit of mass ?
(b) Define weight of a body. What is the SI unit of weight ?
(c) What is the relation between mass and weight of a body ?
Solution :
(a) The mass of a body is the quantity of matter contained in it. The SI unit of mass is kilogram
(kg).
(b) The weight of a body is the force with which it is attracted towards the centre of the earth.
The SI unit of weight is newton (N).
(c) Weight, W =m x g, i.e. the weight of a body is directly proportional to its mass.
Question 51:
(a) State the universal law of gravitation. Name the scientist who gave this law.
(b) Define gravitational constant. What are the units of gravitational constant ?
Solution :
(a) According to universal law of gravitation: Every body in the universe attracts every other
body with a force (F) which is directly proportional to the product of their masses (m and M)
and inversely proportional to the square of the distance (d) between them.

Sir Isaac Newton gave this law.

Question 52:
(a) What do you understand by the term ‘acceleration due to gravity of earth’ ?
(b) What is the usual value of the acceleration due to gravity of earth ?
(c) State the SI unit of acceleration due to gravity.
Solution :
(a) The uniform acceleration produced in a freely falling body due to the gravitational force of
the earth is called acceleration due to gravity of earth.
(b) Usual value of acceleration due to gravity, g=9.8 m/s2.
(c) SI unit of acceleration due to gravity is m/s2.
Question 53:
(a) Is the acceleration due to gravity of earth ‘g’ a constant ? Discuss.
(b) Calculate the acceleration due to gravity on the surface of a satellite having a mass of 7.4 x
1022 kg and a radius of 1.74 x 10 6 m (G = 6.7 x 10 -11 Nm 2/kg2). Which satellite do you think it
could be ?
Solution :
(a) No, the value of acceleration due to gravity (g) is not constant at all the places on the
surface of the earth. Since the radius of the earth is minimum at the poles and maximum at
the equator, the value of g is maximum at the poles and minimum at the equator. As we go up
from the surface of the earth, the distance from the centre of the earth increases and hence
the value of g decreases. The value of g also decreases as we go down inside the earth.

Question 54:
State and explain Kepler’s laws of planetary motion. Draw diagrams to illustrate these laws.
Solution :
Kepler’s first law: The planets move in elliptical orbits around the sun, with the sun at one of
the two foci of the elliptical orbit. This law means that the orbit of a planet around the sun is an
ellipse and not an exact circle. An elliptical path has two foci, and the sun is at one of the two
foci of the elliptical path.
Kepler’s Second law states that: Each planet revolves around the sun in such a way that the
line joining the planet to the sun sweeps over equal areas in equal intervals of time. This
means that a planet does not move with constant speed around the sun. The speed is greater
when the planet is nearer the sun, and less when the planet is farther away from the sun.
Kepler’s Third Law states that: The cube of the mean distance of a planet from the sun is
directly proportional to the square of time it takes to move around the sun.

Question 55:
The mass of a planet is 6 x 10 24 kg and its diameter is 12.8 x 10 3 If the value of gravitational
constant be 6.7 x 10-11 Nm 2/kg2, calculate the value of acceleration due to gravity on the
surface of the planet. What planet could this be ?
Solution :
Acceleration due to gravity,
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Question 71:
If the distance between two masses is increased by a factor of 5, by what factor would the
mass of one of them have to be altered to maintain the same gravitational force ? Would this
be an increase or decrease in the mass ?
Solution :
Gravitational force is given by:

Hence one of the masses should be increased by 25 times in order to have the same
gravitational force.
Question 72:
Universal law of gravitation states that every object exerts a gravitational force of attraction on
every other object. If this is true, why don’t we notice such forces ? Why don’t the two objects
in a room move towards each other due to this force ?

Solution :
In order to be able to notice the gravitational force of attraction between any two objects, at
least one of the objects on the earth should have an extremely large mass. Since no object on
the earth have an extremely large mass, we cannot notice such forces.
The two objects in a room do not move towards each other because due to their small
masses, the gravitational force of attraction between them is very, very weak.
Question 73:
Suppose a planet exists whose mass and radius both are half those of the earth. Calculate the
acceleration due to gravity on the surface of this planet.
Solution :
Acceleration due to gravity of earth,
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Question 74:
A coin and a piece of paper are dropped simultaneously from the same height. Which of the
two will touch the ground first ? What will happen if the coin and the piece of paper are
dropped in vacuum ? Give reasons for your answer.
Solution :
The coin reaches the ground first as compared to the piece of paper because it experiences
lesser resistance from air than that felt by paper.
If the coin and the piece of paper are dropped in vacuum, both of them will touch the ground at
the same time.
Question 75:
A stone and the earth attract each other with an equal and opposite force. Why then we see
only the stone falling towards the earth but not the earth rising towards the stone ?
Solution :
The mass of a stone is very small, due to which the gravitational force produces a large
acceleration in it. Due to large acceleration of stone, we see stone falling towards the earth.
The mass of earth is, however, very, very large. Due to the very large mass of the earth, the
same gravitational force produces very, very small acceleration in the earth, that it cannot be
observed. And hence we do not see the earth rising up towards the stone.
Question 76:
What is the actual shape of the orbit of a planet around the sun ? What assumption was made
by Newton regarding the shape of an orbit of a planet around the sun for deriving his inverse
square rule from Kepler’s third law of planetary motion ?
Solution :
The actual shape of the orbit of a planet around the sun is elliptical. The assumption made by
the Newton regarding the shape of an orbit of a planet around the sun was that the orbit of a
planet around the sun is ‘circular’.
Question 77:
The values of g at six distances A, B, C, D, E and F from the surface of the earth are found to
be 3.08 m/s2, 9.2.3 m/s2, 0.57 m/s2, 7.34 m/s2, 0.30 m/s2 and 1.49 m/s2, respectively.
(a) nArrange these values of g according to the increasing distances from the surface of the
earth (keeping the value of g nearest to the surface of the earth first)
(b) If the value of distance F be 10000 km from the surface of the earth, state whether this

distance is deep . inside the earth or high up in the sky. Give reason for your answer.
Solution :
(a) 9.23 m/s2 , 7.34 m/s2 , 3.08 m/s2 , 1.49 m/s2 , 0.57 m/s2 , 0.30 m/s2
(b) This distance F of 10000 km is high up in the sky. The distance of 10000 km cannot be
deep inside the earth because the radius of earth is only about 6400km and the value of g at
the centre of earth becomes zero.
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Question 1:
Write the common unit of density.
Solution :
Grams per cubic centimtre (g/cm 3).
Question 2:
What is the density of water in SI units ?
Solution :
Density of water =1000kg/m3.
Question 3:
What is the value of relative density of water ?
Solution :
Relative density of water is 1.
Question 4:
Name the quantity whose one of the units is pascal (Pa).
Solution :
Pressure has unit of Pascal (Pa).
Question 5:
State the units in which pressure is measured.
Solution :
Pressure is measured in newtons per square metre (N/m2) i.e., pascal (Pa).
Question 6:
State whether the following statements are true or false :
(a) The buoyant force depends on the nature of object immersed in the liquid
(b) Archimedes’ principle can also be applied to gases.
Solution :
(a) False
(b) True
Question 7:
In which direction does the buoyant force on an object due to a liquid act ?
Solution :
Buoyant force on an object due to a liquid act s in the vertically upward direction.
Question 8:
What is the other name of buoyant force ?
Solution :
Upthrust is the other name of buoyant force.

Question 9:
Name the force which makes heavy objects appear light when immersed in a liquid.
Solution :
Buoyant force.
Question 10:
What is upthrust ?
Solution :
The upward force acting on an object immersed in a liquid is called upthrust.
Question 11:
Name the principle which gives the magnitude of buoyant force acting on an object immersed
in a liquid.
Solution :
Archimedes’ Principle.
Question 12:
lire relative density of mercury is 13.6. What does this statement mean ?
Solution :
The relative density of mercury is 13.6, this means that mercury is 13.6 times as heavy as an
equal volume of water.
Question 13:
What name is given to ‘thrust per unit area’ ?
Solution :
Pressure is ‘thrust per unit area’.
Question 14:
What is the ss ientific name of the ‘upward force’ acting on an object immersed in a liquid ?
Solution :
Buoyant force or upthrust.
Question 15:
What is meant by the term ‘buoyancy’ ?
Solution :
The tendency of a liquid to exert an upward force on an object placed in it, is called buoyancy.
Question 16:
What causes buoyant force (or upthrust) on a boat ?
Solution :
The buoyant force on a boat is caused by the pressure of water ‘pushing up’ on the bottom of
the boat.
Question 17:
Why does ice float in water ?
Solution :
The density of ice is less than that of water, so ice floats in water.
Question 18:
What force acting on an area of 0.5 m2 will produce a pressure of 500 Pa ?
Solution :

Question 19:
An object of weight 200 N is floating in a liquid. What is the magnitude of buoyant force acting
on it ?
Solution :
Since the object floats in the liquid, so the magnitude of the buoyant force exerted by the liquid
is equal to the weight of the object.
Hence, buoyant force =200N
Question 20:
Name the scientist who gave he magnitude of buoyant force acting on a solid object
immersed in a liquid.
Solution :
Archimedes gave the magnitude of buoyant force acting on a solid object immersed in a liquid
Question 21:
The density of gold is 19 g/cm3. Find the volume of 95 g of gold.
Solution :

Question 22:
What is the mass of 5 m3 of cement of density 3000 kg/m3 ?
Solution :
Volume=5m3
Density= 3000kg/m3

Question 23:
What is the density of a substance of mass 100 g and volume 10 cm 3 ?
Solution :
Mass of the substance = 100g
Volume of the substance =10cm3

Question 24:

Why does a block of wood held under water rise to the surface when released ?
Solution :
Because the weight of the block of wood is less than the weight of an equal volume of water.
So when it is completely submerged in water, the upward buoyant force on it is greater than
the downward gravitational force on it. Hence, the lock rises to the surface.
Question 25:
The density of a body is 800 kg/m3. Will it sink or float when dipped in a bucket of water ?
(Density’ of water = 1000 kg/m3).
Solution :
The body will float when dipped in a bucket of water as its density is less than that of water.
Question 26:
Fill in the following blanks with suitable words :
(a) Force acting on a unit area is called…………………..
(b) It is the……………. force which makes objects appear lighter in water.
(c) A heavy ship floats in water because its……………………. density is less than that of water.
(d) In fluids (liquids and gases), pressure acts in……………………….. directions, and
pressure………………… as the depth increases.
(e) In order to sink in a fluid, the density of an object must be……………………… than the…………………
of the fluid.
(f) Snow shoes work by spreading out a person’s……………………… over a much
bigger………………………..
(g) If the area of a snow shoe is five times……………………. than the area of an ordinary shoe, then
the pressure of a snow shoe on the snow is five times……………………
Solution :
(a) pressure
(b) buoyant
(c) average
(d) all; increases
(e) less; density
(f) weight; area
(g) bigger; smaller
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Question 27:
(a) What is the difference between the density and relative density of a substance ?
(b) If the relative density of a substance is 7.1, what will be its density in SI units ?
Solution :
(a) The density of a substance is defined as mass of the substance per unit volume.

Question 28:
Define thrust. What is its unit ?
Solution :
The force acting on a body perpendicular to its surface is called thrust. The SI unit of thrust is
newton (N).
Question 29:
A mug full of water appears light as long as it is under water in the bucket than when it is
outside water.
Why ?
Solution :
A mug full of water appears light as long as it is under water because buoyant force acts on it
which reduces its effective weight and makes it appear lighter.
Question 30:
What happens to the buoyant force as more and more volume of a solid object is immersed in
a liquid ? When does the buoyant force become maximum ?
Solution :
As more and more volume of the solid object is immersed in the liquid, the upward ‘buoyant
force’ also keeps on increasing. When the object is completely immersed in the liquid, the
buoyant force acting on the solid becomes maximum and remains constant thereafter.
Question 31:
Why do we feel light on our feet when standing in a swimming pool with water up to our
armpits ?
Solution :
As more and more volume of our body is immersed in water, the apparent weight of the body
goes on decreasing and the body seems to become lighter. This is due to the increase in
upward buoyant force acting on the body.
Question 32:
Explain why, big boulders can be moved easily by flood.
Solution :
Big boulders weig much less while in water and as such are easily moved by the flood.
Question 33:
An iron nail sinks in water but it floats in mercury. Why ?
Solution :

An iron nail sinks in water but it floats in mercury because density of iron is more than that of
water but less than that of mercury.
Question 34:
Explain why, a piece of glass sinks in water but it floats in mercury.
Solution :
A piece of glass sinks in water but it floats in mercury because density of glass is more than
that of water but less than that of mercury.
Question 35:
Steel sinks in water but a steel boat floats. Why ?
Solution :
A piece of steel sinks in water because steel is denser than water. However, a steel ship is a
hollow object made of steel and contains a lot of air in it. Due to presence of a lot of air in it, the
average density of the ship becomes less than the density of water. Hence a ship floats in
water.
Question 36:
Explain why, school bags are provided with wide straps to carry them.
Solution :
School bags have wide straps so that their weight may spread over a large area of shoulder
producing less pressure on the shoulder.
Question 37:
Why does a sharp knife cut objects more effectively than a blunt knife ?
Solution :
A sharp knife cuts objects easily because due to its very thin edge, the force of our hand falls
on a very small area of the object producing large pressure.
Question 38:
Explain why, wooden (or concrete) sleepers are kept below the railway line.
Solution :
Concrete or wooden
sleepers are kept below the railway line so that the weight of passing train
is spread over a large area of ground and the track may not sink into the
ground.
Question 39:
Explain why, a wide steel belt is provided over the wheels of an army tank.

Solution :
A wide steel belt is

provided over the wheels of an army tank so that they exert less pressure on
the ground and do not sink into it.
Question 40:
Explain why, the tip of a sewing needle is sharp.

Solution :
The tip of the sewing needle is sharp so that due to its sharp tip, the needle may put the force
on a very small area of the cloth, producing a large pressure sufficient to pierce the cloth being
stitched.
Question 41:
When is the pressure on the ground more—when a man is walking or when a man is standing
? Explain.
Solution :
When a man is walking, then at one time only one foot is on the ground. Due to this, the force
of weight of man falls on a smaller area of the ground and produces more pressure on the
ground. On the other hand, when the man is standing, then both his feet are on the ground.
Due to this, the weight of the man falls on a larger area of the ground and produces lesser
pressure on the ground.
Question 42:
Explain why, snow shoes stop you from sinking into soft snow.
Solution :
Snow shoes stop us from sinking into soft snow because due to large area of snow shoes, our
weight is spread over a large area of the snow producing small pressure.
Question 43:
Explain why, when a person stands on a cushion, the depression is much more than when he
lies down on it.
Solution :
When a person stands on a cushion then only his two feet (having small area) are in contact
with the cushion. Due to this the weight of man falls on a small area of the cushion producing
a large pressure causing a big depression in the cushion. On the other hand, when the same
person lies down on the cushion, then his whole body (having large area) is in contact with the
cushion. Here, his weight falls on a much larger area of the cushion producing much smaller
pressure and very little depression in the cushion.
Question 44:
Use your ideas about pressure to explain why it is easier to walk on soft sand if you have flat
shoes rather than shoes with sharp heels.
Solution :
Flat shoes have greater area in contact with the soft sand as compared to heels. Due to this,

there is less pressure on soft sand because of which they do not sink much in the sand and it
is easy to walk on it.
Question 45:
Explain why, a nail has a pointed tip.

Solution :
A nail has a pointed tip, so that when it is hammered, the force of hammer is transferred to a
very small area of wood creating a large pressure which pushes the nail into the wood.
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Question 46:
Explain why, buildings and dams have wide foundations.
Solution :
The foundations of buildings and dams are laid on a large area of ground so that the weight of
the building or dam produces less pressure on the ground and they may not sink into the
ground.
Question 47:
Why does a ship made of iron and steel float in water whereas a small piece of iron sinks in it ?

Solution :
A ship made of iron and steel is a hollow object which contains a lot of air in it. Due to the
presence of a lot of air in it, the average density of the ship becomes less than the density of
water. Hence a ship floats in water.
On the other hand, a piece of iron is denser than water, so it sinks in water.
Question 48:
Why do camels have large flat feet ?

Solution :
Camels have large flat feet so that there is a greater area in contact with the sand which
produces less pressure on the sand and the camels can move easily on the sand.
Question 49:
Name these forces :
(a) the upward push of water on a submerged object
(b) the force which wears away two surfaces as they move over one another
(c) the force which pulled the apple off Isaac Newton’s tree.
(d) the force which stops you falling through the floor.
Solution :
(a) Buoyant force
(b) Force of friction
(c) Gravitational force
(d) Reaction force
Question 50:
A pressure of 10 Pa acts on an area of 3.0 m2. What is the force acting on the area ? What
force will be exerted by the application of same pressure if the area is made one-third ?
Solution :
If the area is made one-third i.e. 1m2, then the force would be:

Question 51:
A girl is wearing a pair of flat shoes. She weighs 550 N. The area of contact of one shoe with
the ground is 160 cm2. What pressure will be exerted by the girl on the ground :
(a) if she stands on two feet ?
(b) if she stands on one foot ?
Solution :
Force, F= 550N
Area of contact of one shoe =160 cm2 =160 x 10-4m2
Area of contact with two shoes =160 x 2 =320 cm2=320 x 10-4m2

Question 52:
3

Calculate the density of an object of volume 3 m3 and mass 9 kg. State whether this object will
float or sink in water. Give reason for your answer.
Solution :

The object will float in the water as the density of the object is less than the density of water.
Question 53:
An object weighs 500 grams in air. This object is then fully immersed in water. State whether it
will weigh less in water or more in water. Give reason for your answer.
Solution :
The object will weigh less in water because an upward force (buoyant force) equal to the
weight of water displaced acts on the object when immersed in water which reduces its
weight apparently.
Question 54:
(a) Write down an equation that defines density.
(b) 5 kg of material A occupy 20 cm3 whereas 20 kg of materia! B occupy 90 cm 3. Which has
the greater density : A or B ? Support your answer with calculations.
Solution :
(a)

(b)
For material A:
Mass= 5kg
Volume =20 cm3 = 20 x 10 -6m3
For material B:
Mass =20kg
Volume =90 cm3 = 90x 10 -6m3
Density of material A is more than density of material B.
Question 55:
(a) Define buoyant force. Name two factors on which buoyant force depends.
(b) What is the cause of buoyant force ?

(c) When a boat is partially immersed in water, it displaces 600 kg of water. How much is the
buoyant force acting on the boat in newtons ? (g = 10 m s-2)
Solution :
(a) The upward force acting on an object immersed in a liquid is called buoyant force.
Factors affecting buoyant force:
(i) Volume of object immersed in the liquid,
(ii) Density of the liquid.
(b) The cause of buoyant force is the greater upward pressure exerted by water underneath
the object..
(c) Mass of water displaced = 600kg
Weight of water displaced, W =m x g
=600 x 10 =6000N
Since, the weight of water displaced by the boat is 6000N, therefore the buoyant force acting
on the boat will also be 6000N.
Question 56:
(a) State the principle of flotation.
(b) A floating boat displaces water weighing 6000 newtons.
(i) What is the buoyant force on the boat ?
(ii) What is the weight of the boat ?
Solution :
(a) According to the principle of floatation: An object will float in a liquid if the weight of object
is equal to the weight of liquid displaced by it.
Weight of object = Weight of liquid displaced by it.
(b) Weight of water displaced by boat= 6000N
(i) Buoyant force =6000N, as the weight of water displaced is equal to buoyant force.
(ii) Weight of a floating object = Weight of water displaced by it = 6000N
Question 57:
(a) Define density. What is the SI unit of density ?
(b) Define relative density. What is the SI unit of relative density ?
(c) The density of turpentine is 840 kg/m3. What will be its relative density ? (Density of water =
1000 kg/m 3)
Solution :
Question 58:
(a) Define pressure.
(b) What is the relation between pressure, force and area ? ,
(c) Calculate the pressure when a force of 200 N is exerted on an area of:
(i) 10 m 2
(ii) 5 m2
Solution :
(a) Pressure is the force acting perpendicularly on a unit area of the object.
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Question 59:
(a) What are fluids ? Name two common fluids.
(b) State Archimedes’ principle.
(c) When does an object float or sink when placed on the surface of a liquid ?
Solution :
(a) Those substances which can flow easily are called fluids. All the liquid and gases are fluids,
like water, air etc.
(b) Archimedes’ Principle :
When an object is wholly (or partially) immersed in a liquid, it experiences a buoyant force (or
upthrust) which is equal to the weight of liquid displaced by the object.
Buoyant force on an object = weight of liquid displaced by that object
(c) If the buoyant force exerted by the liquid is less than the weight of the object, the object will
sink in the liquid. If the buoyant force exerted by the liquid is equal to or greater than the weight
of the object, the object will float in the liquid.
Question 60:
(a) How does a boat float in water ?
(b) A piece of steel has a volume of 12 cm3, and a mass of 96 g. What is its density :
(i) in g/cm3 ?
(ii) in kg/m3 ?
Solution :
(a) A floating boat displaces water equal to its own weight. This displaced water exerts
buoyant force to balance the weight of boat and keep it afloat.
(b) (i) Mass = 96 g
Volume = 12cm3

Question 61:
2

An elephant weighing 40,000 N stands on one foot of area 1000 cm2 whereas a girl weighing
400 N is standing on one ‘stiletto’ heel of area 1 cm 2.

(a) Which of the two, elephant or girl, exerts a larger force on the ground and by how much ?
(b) What pressure is exerted on the ground by the elephant standing on one foot ?
(c) What pressure is exerted on the ground by the girl standing on one heel ?
(d) Which of the two exerts larger pressure on the ground : elephant or girl ?
(e) What is the ratio of pressure exerted by the girl to the pressure exerted by the elephant ?
Solution :
Weight of elephant=40000N
Area of one foot =1000 cm2= 1000 x 10 -4m2
Weight of girl=400N
Area of heel of girl =1 cm2=1 x 10 -4m2
(a) Elephant has a larger weight of 40000N, therefore, elephant exerts a larger force on the
ground. Elephant exerts a larger force on the ground by 40000N – 400 N=39600N.
(b)Weight of elephant = 40000N
Area of one foot =1000cm2= 1000 x 10 -4m2

Lakhmir Singh Physics Class 9 Solutions Page No:127
Question 72:
If two equal weights of unequal volumes are balanced in air, what will happen when they are
completely dipped in water ? Why ?
Solution :
The two equal weights of unequal volumes which are balanced in air, will get imbalanced when
they are completely dipped in water because due to their unequal volumes, they will displace
unequal volumes of water and hence suffer unequal loss in weight.

Question 73:
Two different bodies are completely immersed in water and undergo the same loss in weight.
Is it necessary that their weights in air should also be the same ? Explain.
Solution :
No, it is not necessary that their weights in air should also be the same. This is because the
two bodies have undergone the same loss in weight on completely immersing in water due to
their equal volumes and not because of their equal weights, so they may have different
weights in air.
Question 74:
A body floats in kerosene of density 0.8 x 10 3 kg/m3 up to a certain mark. If the same body is
placed in water of density 1.0 x 103 kg/m3, will it sink more or less ? Give reason for your
answer.
Solution :
The body will sink less in water. This is because the density of water is more than that of
kerosene due to which water will exert a greater upward buoyant force on the body.
Question 75:
Giving reasons state the reading on a spring balance when it is attached to a floating block of
wood which weighs 50 g in air.
Solution :
The reading on spring balance will be zero. This is because the weight of floating block of
wood is fully supported by the liquid in which it is floating and hence it does not exert any
force on the spring balance.
Question 76:
If a fresh egg is put into a beaker filled with water, it sinks. On dissolving a lot of salt in the
water, the egg begins to rise and then floats. Why ?
Solution :
When a lot of salt is dissolved in water, then the density of salt solution becomes much more
than pure water. Due to its much higher density, the salt solution exerts a greater upward
buoyant force on the egg making it rise and then float.
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Question 77:
A beaker full of water is suspended from a spring balance. Will the reading of the balance
change :
(a) if a cork is placed in water ?
(b) if a piece of heavy metal is placed in it ?
Give reasons for your answer.
Solution :
The reading of spring balance will not change if a cork is placed in water because cork, being
lighter than water, floats in water.
(b)The reading of spring balance will change if a piece of heavy metal is placed in
water because heavy metal being denser than water, sinks in water.
Question 78:
When a golf ball is lowered into a measuring cylinder containing water, the water level rises by
30 cm3 when the ball is completely submerged. If the mass of ball in air is 33 g, find its
density.
Solution :
3

Volume of golf ball = rise in water level = 30 cm3

Question 79:
72. A boy gets into a floating boat.
What happens to the boat ?
What happens to the weight of water displaced ?
What happens to the buoyant force on the boat ?
Solution :
a) The boat sinks a little more in water, that is, the boat floats lower in water.
b) The weight of water displaced (by the submerged part of the boat) increases.
c) The buoyant force acting on the boat increases.
Question 80:
A y kg sheet of tin sinks in water but if the same sheet is converted into a box or boat, it floats.
Why ?
Solution :
The sheet of tin sinks in water because the density of tin is higher than that of water. When the
same sheet of tin is converted into a box or a boat, then due to the trapping of lot of ‘light’ air in
the box or boat, the average density of the box or boat made of tin sheet becomes lower than
that of water and hence it floats in water.

Work and Energy

Solution 1
Mass = m
Height above the ground = h
Work done = Potential energy acquired by the body = m x g x h
where g is acceleration due to gravity
Solution 2
SI unit of work is Joule (J).
Solution 3
Work is a scalar quantity.
Work, as a physical quantity, requires only magnitude to be represented. Hence, it is scalar
quantity.
Solution 4
When a force of 1 newton moves a body through a distance of 1 metre in its own direction,
then the work done is known as 1 joule.
Solution 5
The condition for a force to do work on a body is that it should produce motion in the body.
Solution 6
Energy is a scalar quantity. It has only magnitude but no direction.
Solution 7
a)Unit of work is joule.
b) Unit of energy is joule.
Solution 8
The work done against gravity is zero when a body is moved horizontally along a frictionless
surface because force of gravity acts perpendicular to the direction of motion.
Solution 9
Kinetic energy will become four times when the speed is doubled because kinetic
energy is directly proportional to square of speed of the body

Solution 10
Mass = m
Velocity = v

Solution 11
Kinetic
energy will become one-fourth when the speed is halved because kinetic energy
is directly proportional to square of speed of the body

Solution 12
The kinetic energy of a body depends on
a) Mass of the body, m
b) Square of the velocity of the body, v2
Solution 13
Doubling the velocity would have a greater effect on kinetic energy.
Solution 14

Solution 15
a) Both kinetic and potential energy
b) Both kinetic and potential energy
c) Only kinetic energy
d) Only potential energy
e) Only potential energy
Note: In all the above cases we take ground as reference level where potential energy is zero.
Solution 16
Let masses of body A and B be m
Height of body A = h
Height of body B = 2h
Potential energy for body A, PE A = m x g x h
Potential energy for body B, PEB = m x g x 2h

Solution 17
Mass = 1 kg
Velocity = 2 m/s
K.E.

Solution 18
Potential energy is a scalar quantity as it has magnitude only and it does not require any

specification of direction.
Solution 19
Mass = 100 kg
Height = 5 m
g = 9.8 m/s 2
P.E. = m x g x h = 100 x 5 x 9.8 = 4900 J
Work done is equal to PE acquired by the body.
Solution 20
False.
PE = m x g x h
= 1 x 9.8 x 1 = 9.8 J
Solution 21
The potential energy is doubled when the height is doubled since potential energy is directly
proportional to height, h to which body is raised.

Solution 22
a) Potential energy
b) Kinetic energy
c) Potential energy
d) Potential energy
e) Potential energy
Solution 23
a) Force ; distance
b) Zero
c) newton; metre; force
d) Energy; kinetic energy
e) mechanical
Solution 24
The work done by a force on a body depends on two factors
a) magnitude of force
b) distance through which the body moves
Work done is directly proportional to the force applied and the distance through which the
body moves.
W=Fxs
where W is work done, F is force applied and s is distance through which the body moves.
Solution 25
Yes, it is possible that a force is acting on a body but still work done is zero. For example, in
the case of a man pushing a wall, the work done is zero despite of non-zero force, sin ce there
is no displacement of the wall.
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Solution 26
a) Work done by force applied by the boy is positive because this force is in the direction of
motion of the body.
b) Work done by the gravitational force is negative because this force is against the direction
of motion of the body.
Solution 27

Solution 28
Kinetic energy is directly proportional to the mass of the body, m.

Solution 29
(a) Positive work: Work done by the force applied by a person on a ball that is thrown upwards.
(b) Negative work: Work done by gravitational force of earth on a ball thrown upwards.
(c) Zero work: Work done by gravitational force of earth on a box that is sliding horizontally on
the ground.
Solution 30

Solution 31

Solution 32

Solution 33
Mass of body = 2 kg
Initial velocity u = 0
Time taken = 2 s
Acceleration due to gravity, g = 10 m/s2
Final velocity v
Using first equation of motion
v = u + gt = 0 + 10 x 2 = 20 m/s

Solution 34
Mass of scooter + scooterist = 150 kg
Initial velocity u = 10 m/s
Final velocity v = 5 m/s
Retardation = a
Distance covered= s
Using third equation of motion
v2 – u2 = 2as
52 – 102 = 2as
as = –75/2 ——(i)
Work done W = F x s
But F = m x a
So, W= m x a x s
Put the value of ‘as’ from eq(i)
W = 150 x (-75/2) = -5625 J
Neagtive sign implies that force of brakes acts opposite to the direction of motion.
Solution 35
Mass of rock = 10 kg
Height of ladder, h = 5 m
Initial velocity of rock, u = 0
Final velocity v
g = 10 m/s2
using third equation of motion
v2 – u2 = 2gh
v2 – 02 = 2 x 10 x 5
v = 10 m/s

Solution 36
Mass of car = 1000 kg
Initial velocity u = 20 m/s
Final velocity v = 10 m/s
Retardation = a
Distance covered = s
Using third equation of motion
v2 -u 2 = 2as
102– 202 = 2as
as = -150 ——(i)
Work done W = F x s

But F = m x a
So, W= m x a x s
Put the value of ‘as’ from equation (i)
W = 1000 x -150 = -150000 = -150 kJ Neagtive sign implies that force of brakes acts opposite
to the direction of motion.
Solution 37
Height , h= 10 m
Acceleration due to gravity, g = 10 m/s2
i) Work done, W = m x g x h = 100 x 10 x 10 = 10000 = 10 kJ
ii) Potential energy of the body = work done = 10 kJ
Solution 38
Height, h = 100 m
Acceleration due to gravity, g = 9.8m/s2
Work done by the boy, W = m x g x h = 50 x 9.8 x 100 = 49000 J = 49 kJ
Potential energy gained by the boy = work done by the boy = 49 kJ
Solution 39
Work done by a force applied on a body is
i) positive when the force acts in the direction of motion of the body.
ii) negative when the force acts in the direction opposite to the direction of motion of the body.
iii) zero when the force acts at right angle to the direction of motion of the body.
Solution 40
Mass of the box, m = 150 kg
PE = 7350 J
Acceleration due to gravity, g = 9.8m/s2
PE = m x g x h
7350 = 150 x 9.8 x h

Solution 41
Mass of the body, m = 2 kg
Initial velocity, u = 20 m/s
Acceleration due to gravity, g = 10 m/s2
Height reached = h
Time, t = 2 s
Using second equation of motion
PE after 2 s = m x g x h = 2 x 10 x 20 = 400 J

Solution 42
Force, F = 1 N
Distance, s = 1 m
Work done W = F x s = 1 x 1 = 1 J

Solution 43
Force, F = 2.5 x 1010 N
Velocity, v = 5 m/s
Time, t = 2 minutes = 120 s
Distance, s = v x t = 5 x 120 = 600 m
Work done, W = F x s = 2.5 x 1010 x 600 = 15 x 10 12 J
Solution 44
A stretched rubber band is an example of a body possessing energy while it is not in motion.
The rubber band contains potential energy due to the change in its shape or configuration.
Solution 45
a)Gravitational potential energy of a body depends on:
i)mass of the body, m
ii)height to which the body is lifted, h
iii)acceleration due to gravity, g
b)
i.A moving cricket ball has kinetic energy
ii.A stretched rubber band has potential energy
Solution 46
Two examples where a body possesses both kinetic energy as well as potential energy are
i)a man climbing up a hill
ii)a flying aeroplane
Solution 47
Mass of man, m
Height of tree, h = 5 m
Work done, W = 2500 J
Acceleration due to gravity, g = 10 m/s2
W=mxgxh
2500 = m x 10 x 5

Solution 48
Work done, W =24.2 J
Distance, s = 20 cm = 0.2 m
Force, F
W=Fxs
24.2 = F x 0.2
F = 24.2/0.2 = 121 N
Solution 49
Mass of boy, m = 40 kg
Height, h = 1.5 m
Acceleration due to gravity, g = 10 m/s2
i)At highest point, velocity, v = 0
Therefore KE = 0
ii)PE = m x g x h = 40 x 10 x 1.5 = 600 J
Solution 50
a) Potential energy
b) Both potential and kinetic energy
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Solution 51
Mass, m = 200 kg
Height, h = 2 m
Acceleration due to gravity, g = 9.8 m/s2
i) Potential energy = m x g x h = 200 x 9.8 x 2 = 3920 J
ii) Work done is against gravity = Potential energy gained by the weights, therefore
Work done W = m x g x h = 200 x 9.8 x 2 = 3920 J
Solution 52
(a) Work is done when a force applied on a body produces motion in it.
Formula for work done:
W=Fxs
where W is the work done
F is force applied
S is the displacement of the body in the direction of force
(b) Mass of the person, m = 50 kg
Height of tower, h = 72 m
Acceleration due to gravity = 9.8 m/s2
Work done W = m x g x h
= 50 x 9.8 x 72 = 35280 J
Solution 53
(a) Work is said to be done when the force applied on a body produces motion in it.
Work done by a body in moving up is given by
W=mxgxh
where W is the work done against the gravity
m = mass of the body
g = acceleration due to gravity
h = height through which the body is lifted above the ground
(b) Force, F = 2 N
Distance, s = 10 cm = 0.1 m
Work done W = F x s = 2 x 0.1 = 0.2 J
Solution 54
(a) When the displacement of a body is at right angles to the direction of foce acting on it, then
work done is zero.
(b) Force, F = 50 N
Distance, s = 4 m
Angle between direction of force and direction of motion,

Solution 55
(a) Energy is the ability to do work. SI unit of energy is Joule.
(b) Various forms of energy are:
1. Kinetic energy
2. Potential energy

3. Chemical energy
4. Heat energy
5. Light energy
6. Sound energy
7. Electrical energy
8. Nuclear energy
(c) Let masses of bodies be m
Velocity of one body, v1= v
Velocity of another body, v2 = 2v

Solution 56
(a) The energy of a body due to its motion is called kinetic energy
(b) When the velocity becomes zero, the kinetic energy also becomes zero since kinetic energy
is directly proportional to square of the velocity.
(c)

Solution 57
(a) The energy of a body due to its position or change in its shape is known as its potential
energy. E.g. a stretched rubber has potential energy due to change in its shape and water in the
overhead tank has potential energy due to its height above the ground.
PE = m x g x h
where, PE is the potential energy of the body,
m is the mass of the body,
g is the acceleration due to gravity,
h is the height above the surface ofearth.

(b) Kinetic energy of a body is due to motion of the body while potential energy is due to
position or change in shape of the body.
Kinetic energy is zero for a still body, while potential energy may or may not be zero for a still
body.
Kinetic energy of a body is directly proportional to its speed while potential energy is directly
proportional to the height to which the body is above the ground.
(c) Mass of ball, m = 0.5 kg
Speed v1 = 5 m/s
Speed v2 = 3 m/s

Solution 58
(a) The potential energy due to the position of the body above the ground is gravitational
potential energy and the potential energy due to change in shape and size of the body is
elastic potential energy. E.g. a stretched rubber has elastic potential energy due to change in
its shape while water in the overhead tank has gravitational potential energy due to its height
above the ground.
(b) Work done, W = 784 J
Mass, m = 20 kg
g = 9.8 m/s2
W=mxgxh
784 = 20 x 9.8 x h

Page 148
Solution 71
Work done is more on the bicycle because the truck does not move at all and the bicycle
moves through a certain distance. And work is said to be done only when applied force
produces motion in the body.
Page 149
Solution 72
The work done will decrease as the angle between the direction of force and direction of
motion is increased gradually because

Solution 73
The work done will be zero when angle between the direction of force and direction of motion
is 90o because

Solution 74
Work done will be maximum when angle between the direction of force and direction of
motion is 0o because

Solution 75
The work done is zero because the gravitational force acts along the radius of the circular
path, at right angles i.e. 90o to the motion of satellite.
Solution 76
Weight of man = Mg = 800 N
Weight of package = mg = 200 N
Total weight of man and package = Mg + mg = (M+m)g = 1000 N
Height of the summit, h = 1200 m
i) Work done = (M+m) x g x h = 1000 x 1200 = 12 x 105 J
ii) Potential energy of the package = m x g x h = 200 x 1200 = 2.4 x 105 J
Solution 77
Potential energy becomes maximum.
Solution 78
The work done by both X and Y are equal because irrespective of whether they reach the top
of building by using a spiral or slanted ladder, the vertical distance moved by them against the
gravity is same.
Solution 79
Yes, the kinetic energy of the ball thrown inside a moving bus depends on the
speed of the bus because the speed of the bus adds up to the speed with which
the ball is thrown inside the moving bus.
Solution 80
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Solution 1
The commercial unit of energy is kilowatt-hour.
Solution 2
One kilowatt-hour is the amount of electrical energy consumed when an electrical appliance
having power of 1 kilowatt is used for 1 hour.
Solution 3
Megawatt and kilowatt are the units of power bigger than watt.
Solution 4

1 watt is the power of an appliance which does work at the rate of 1 joule per second.
Solution 5
1 horse power = 746 watt
Solution 6
Power has watt as its physical unit
Solution 7
1 watt
Solution 8
Work done = 1200 J
Time taken = 2 minutes = 2 x 60 = 120 s

Solution 9
One kilowatt = 3.6 x 106 J
Solution 10
a) Power
b) Electrical Energy
Solution 11
1 kW-h of electrical energy is commonly known as unit of electricity.
Solution 12
A cell converts chemical energy into electrical energy.
Solution 13
Electric motor
Solution 14
a) Electric generator
b) Cell
c) Electric iron
d) Solar cell
e) Electric bulb
Solution 15
a) Speaker
b) Steam engine
c) Car engine
d) Gas stove
e) Solar water heater
Solution 16
a) Work
b) Joule ; second
c) kWh
d) conservation; transformed; created; destroyed
e) kinetic; potential
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Solution 17
Force, F = 400 N
Distance, s = 60 m
Time taken, t = 1 minute = 60 s
Work done, W = F x s = 400 x 60

Solution 18
At a hydroelectric power station, the potential energy of water is transformed into kinetic
energy and then into electrical energy.
Solution 19
At a coal-based thermal power station, the chemical energy of coal is transformed into heat
energy, whhich is further converted into kinetic energy and electrical energy.
Solution 20
Weight of the man = 500 N
Weight of the load = 100 N
Total weight = 600 N
Height of stairs = 4 m
Time taken = 5 s
Work done = mg x h = weight X h = 600 x 4

Solution 21
Power = 3 kW
Time = 20 s

Work done = power x time = 3 x 20 kWs = 60 kJ
Solution 22
Energy consumed = 600 kJ
Time taken = 5 minutes = 300 s

Solution 23
Power = 100 W
a) time = 1 s
energy = power x time = 100 J
b) time = 1 minute = 60 s
energy = power x time= 100 x 60 = 6 kJ
Solution 24
Power of 1 fan = 120 W
Power of 5 fans = 5 x 120 = 600 W = 0.6 kW
Time = 4 hours
Electrical energy = 0.6 x 4 = 2.4 kWh
Solution 25
A radio first converts electrical energy into kinetic energy and then into sound energy
Solution 26

In an electric bulb, electrical energy is first converted into heat energy and then into light
energy
Solution 27
Fan, washing machine, mixer grinder, water pump, hair dryer use electric motor
Solution 28
i) chemical energy to electrical energy
ii) electrical energy to heat and light energy
Solution 29
i) Maximum potential energy is present in the bob at point C as at point C bob is at maximum
height.
ii) Maximum kinetic energy is present in the bob at point A as at point A bob is at maximum
speed
Solution 30
Weight of the car = 20000 N= 20 kN
Speed = 8 m/s
Distance s= 120 m
Time = 100 s
a)Work done W = f x s = 20 x 120 = 2400 kJ
b) Power

Solution 31
a)The change of one form of energy into another form of energy is known as transformation
of energy, e.g. in a cell chemical energy is transformed into
electrical energy
b) a. When a ball is thrown upwards its kinetic energy gradually converts into potential energy
and potential energy
becomes maximum at the maximum height attained by the ball
b. When a stone is dropped from the roof of the building its potential energy gradually converts
into kinetic energy and kinetic energy becomes maximum when the stone is just above the
ground
Solution 32
a) Law of conservation of energy states that whenever energy changes from one form to
another form, the total amount of energy remains constant. Energy can
never be created nor destroyed, it transforms from one form to another. For example, when
electrical energy is converted into light energy in an electric
bulb, then some energy is wasted as heat during conversion but the total energy remains the
same.
b) Initially the pendulum is at rest. The bob is pulled to one side to position B to give it
potential energy due to higher position of B and then released, the bob
starts swinging
i. When the bob is at position B, it has potential energy but no kinetic energy
ii. As the bob starts moving down from position B to A, its potential energy starts decreasing
and kinetic energy starts increasing
iii. When the bob is at position A, it has maximum kinetic energy and zero potential energy
iv. As the bob starts moving down from position A to C, its kinetic energy starts decreasing
and potential energy starts increasing
v. On reaching the extreme position C, the bob stops for a very small instant of time and bob
maximum potential energy and zero kinetic energy.

Therefore at extreme positions B and C bob has only potential energy and at A it has only
kinetic energy and at other intermediate positions bob has both kinetic
and potential energy. Thus the total energy of the pendulum is same for any instant of time
(conserved)

Solution 33
a) The unit kWh stands for kilowatt-hour. One kilowatt-hour is the amount of electrical energy
consumed when an electrical appliance having power of 1 kilowatt is used for 1 hour. It
represents the amount of electrical energy consumed in 1 hour.
b) Power = 1000 W = 1 kW
Time = 60 minutes = 1 hour
Energy(kWh) = 1 x 1 = 1 kWh
Solution 34
a) 1 kilowatt-hour = 1 kW for 1 hour = 1000 W for 1 hour

Solution 35
a) Power is the rate of doing work.
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Solution 46
Mass of body = 1 kg
g = 10 m/s2

Solution 47
Since from point A total energy = PE + KE = 80 J
And according to the law of conservation of energy Total energy remains constant
a) PE = 0
Total energy = PE + KE = 80 J
KE = 80 J PE = 80 J
b) At point B KE = 48 J
Total energy = PE + KE = 80 J
PE = 80 J KE = 80 – 48 = 32 J
c) Law of conservation of energy
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Solution 48
No. of steps = 28
Height of each step = 28 cm
Total height = 20 x 28 = 560 cm = 5.6 m
Mass of student = 55 kg
g = 9.8 m/s 2
time = 5.4 s
Work done = m x g x h = 55 x 9.8 x 5.6 = 3018.4 J

Solution 49
Weight of box = 100 N
Height = 1.5 m
work done = m x g x h = 100 x 1.5 = 150 J
potential energy = m x g x h= 100 x 1.5 = 150 J
iii. weight of 4 boxes = 400 N
time = 1 minute = 60 s
work done = 400 x 1.5 = 600 J

Solution 50
a) Electrical energy to sound energy
b) Sound energy to electrical energy
c) Electrical energy to light (and heat) energy
d) Chemical energy to electrical energy to light
energy(and heat energy)

Sound
Solution 1
Yes, sound can travel through iron and as well as water.
Solution 2
No, sound cannot travel through vacuum.
Solution 3
Radio waves are used to communicate with one another on moon.
Solution 4
Solid – table
Liquid – water
Gas – air
Solution 5
Vacuum
Solution 6
Frequency
Solution 7
SI unit of frequency is hertz.
Solution 8
(a)Longitudinal wave
(b)Transverse wave
Solution 9
Speed of sound is more in steel (solid medium) as compared to water (liquid medium).
Solution 10
Sound travels faster in iron (being a solid medium).
Solution 11
Sound travels fastest in steel (solid medium).
Solution 12
(a)Sound travels slowest in gases.
(b)Sound travels fastest in solids.
Solution 13
(a) Speed of sound in copper = 3750m/s

(b) Speed of sound in aluminium = 5100m/s
Solution 14
It is more convenient to put the ear to the track to hear a train approaching from far away
because sound travels faster in solids than in air.
Solution 15

Speed of sound (at 20 oC) in:
(a) Air = 344 m/s
(b) Water =1498 m/s
(c) Iron =5130 m/s
Solution 16
Supersonic aircrafts
Solution 17
Supersonic Speed
Solution 18
Supersonic speed refers to the speed of an object which is greater than the speed of sound.
Solution 19
It is common observation that in the rainy season, the flash of lightning is seen first and the
sound of thunder is heard a little later. That’s because, speed of
light is very high as compared to speed of sound in air.
Solution 20
Transverse and Longitudinal waves.
Solution 21
Transverse (water) waves.
Solution 22
Longitudinal (sound) waves.
Solution 23
(a) Longitudinal waves
(b) Transverse waves.
Solution 24
(a) Longitudinal waves
(b) Transverse waves
Solution 25
Transverse waves
Solution 26
An object should vibrate in order to produce sound.
Solution 27
Vocal cords vibrate in our voice box when we talk.
Solution 28
Tuning fork is used to produce sound in laboratory experiments.
Solution 29
The sound waves in air are longitudinal waves.
Solution 30
The conclusion from the observation is that the prongs of tuning fork are vibrating, and the
vibrating prongs carry energy which gets transmitted to surrounding medium.
Lakhmir Singh Chemistry Class 10 Solutions Page No:186
Solution 31
False
Solution 32
Slowest: Sound
Fastest: light

Solution 33
Supersonic is used to denote a speed greater than the speed of sound.
Solution 34
Sound travels faster in hydrogen ( speed of sound in hydrogen is 1284m/s)
Solution 35
The number 256 on tuning fork signifies the frequency of tuning fork.
Solution 36

Solution 37

Solution 38
Velocity of sound = Frequency x wavelength
Speed of sound in air is constant.
Hence, frequency x wavelength = constant
If frequency is doubled, wavelength is reduced to half.
Solution 39
The frequency in hertz is equal to the number of waves produced per second. In this case, 20
waves are produced per second, so the frequency of sound waves is 20 hertz.
Solution 40
(a) Vibrations
(b)Compressions; lower; rarefactions
(c)Hertz; wavelength; metres
(d) Vacuum
(e)Greater
(f) Decreases
Solution 41
Vacuum means empty space, region with no matter particles. Sound cannot travel through
vacuum because vacuum has no molecules which can vibrate and carry sound waves.
Solution 42
The maximum displacement of the particles of the medium from their original undisturbed
positions, when a wave passes through the medium, is called amplitude (A) of the wave.

Solution 43
(a) A wave in which the particles of the medium vibrate back and forth in the ‘same direction’,
in which the wave is moving, is called a longitudinal wave. These
waves can be produced in all the three media: solids, liquids and gases. A wave in which the
particles of the medium vibrate up and down, ‘at right angles’
to the direction in which the wave is moving, is called a transverse wave. It can be produced in
solids and liquids but not in gases.
(b) Sound is a longitudinal wave.

Solution 44
Due to the very high speed of light we see the ball hitting the bat first. And it is due to
comparatively lower speed of sound that the sound of hitting is heard a little later.
Solution 45
Light travels much faster than sound. Due to this, the flash of lightning is seen first and the
sound of thunder is heard a little later.
Solution 46
Light travels much faster than sound. Due to this, the flash of gun shot is seen first and the
sound of gun shot is heard a little later.
Solution 47
Sound waves in air: Longitudinal, Compression, Rarefaction
Water waves: Transverse, Crest, Trough
Solution 48
(a) Sound can be produced by the following methods:
(i) By vibrating strings (as in a sitar),
(ii) By vibrating air (as in a flute),
(iii) By vibrating membranes (as in a drum)
(iv) By vibrating plates (as in cymbals)
(b) Speed of sound wave= frequency x wavelength

Solution 49
This is due to the fact that when the ringing bell is held tightly with our hand, it stops vibrating
and the sound coming from it also stops.
Solution 50
Sound is produced by the following objects:
(i) Vibrating stretched strings of sitar
(ii) Vibrating stretched membranes of tabla
(iii) Vibrating prongs of a tuning fork
(iv) Vibrating wings of mosquito
(v) Vibrating air columns in flute.
Solution 51
In most of the cases, a sound producing object vibrates so fast that we cannot see its
vibrations with our eyes. The time inetrval between two successive vibration is lower than the
persistence of vision. Hence we see the object in static state and not in vibration mode.
Solution 52
Fill water in a beaker up to its brim. Touch the surface of water with the prongs of a sound
making tuning fork (which has been struck on a hard rubber pad). The prongs of tuning fork
producing sound splash water. This shows that the prongs of a sound producing tuning fork
are vibrating (moving forwards and backwards rapidly).

Solution 53

The sound of a gas travels through the vibrations of air layers so it reaches first, but the smell
of gas reaches the person through the actual movement of the air
layers, which takes more time.
Solution 54
Frequency is number of vibrations produced per second i.e. 128 Hz.

Solution 55
Velocity of wave= 340m/s
Frequency= 512 Hz
Wavelength=?
Speed of sound wave=
frequency x wavelength

Solution 56
The number of complete waves (or cycles) produced in one second is called frequency of the
wave.
The time required to produce one complete wave (or cycle) is called time-period of the wave.
The time taken to complete one vibration is called time-period.
Relation between time-period and frequency of a wave is:

Solution 57
A ringing bell suspended in a vacuum chamber cannot be heard outside because sound
cannot travel through vacuum as it has no molecules which can vibrate and carry
sound waves.
Solution 58
Frequency, f=1020Hz
Velocity, v=340m/s
Wavelength =?
Speed of sound wave= frequency x wavelength

Solution 59
A compression is that part of a longitudinal wave in which the particles of the medium are
closer to one another than they normally are, and there is a momentary reduction in volume of
the medium. It is a region of high pressure.

A rarefaction is that part of a longitudinal wave in which the particles of the medium are
farther apart than normal, and there is a momentary increase in the volume of the medium. It
is a region of low pressure.
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Solution 60
(a) Sound is that form of energy which makes us hear. Sound waves are longitudinal waves in
air.
(b) Sound cannot travel through vacuum. This can be shown by the following experiment:
(i) A ringing electric bell is placed inside an air tight glass jar containing air. We can hear the
sound of ringing bell clearly. Thus, when air is present as medium in the bell jar, sound can
travel through it and reach our ears.
(ii) The bell jar containing ringing bell is placed over the plate of a vacuum pump. Air is
gradually removed from the bell jar by switching on the vacuum pump. As more and more air
is removed from the bell jar, the sound of ringing bell becomes fainter and fainter. And when
all the air is removed from the bell jar, no sound can be heard at all. Thus, when vacuum is
created in the bell jar, then the sound of ringing bell placed inside it cannot be heard.
This shows that sound cannot travel through vacuum.

Solution 61
(a) Sound is produced when an object vibrates. For example, the sound of our voice is
produced by the vibrations of two vocal cords in our throat caused by air coming from the
lungs.
(b) When an object vibrates (and makes sound), then the air layers around it also start vibrating
in exactly the same way and carry sound waves from the sound producing object to our ears.
Suppose a tuning fork is vibrating and producing sound waves in air. Since the prongs of the
tuning fork are vibrating, the individual layers of air are also vibrating. Sound travels in the form
of longitudinal waves in which the back and forth vibrations of the air layers are in the same
direction as the movement of sound wave.

Solution 62
(a) If the air is gradually pumped out of the glass vessel, no sound of the electric bell can be
heard because vacuum is created in the vessel and there are no air molecules to carry sound
vibrations.
(b) Sound cannot be heard on the surface of moon because there is no air on the moon to
carry the sound waves.
Astronauts talk to one another on the surface of moon through wireless sets using radio
waves. This is because radio waves can travel even through vacuum though sound waves
cannot travel through vacuum.
Solution 63
(a) The number of vibrations per second is called frequency.
The minimum distance in which a sound wave repeats itself is called its wavelength.
The distance travelled by a wave in one second is called velocity of wave.
Relation between velocity, frequency and wavelength of a wave:
Velocity of wave= frequency x wavelength

Solution 64
(a) A wave in which the particles of the medium vibrate back and forth in the ‘same direction’,
in which the wave is moving, is called a longitudinal wave. These waves can be produced in all
the three media: solids, liquids and gases.

(b) Longitudinal waves:
(i) The waves which travel along a spring when it is pushed and pulled at one end.
(ii) Sound waves in air Transverse waves:
(i) The waves produced by moving one end of a long spring up and down rapidly, while other
end is fixed.
(ii) The water waves or ripples formed on the surface of water in a pond.
Solution 65
(a) A compression is that part of a longitudinal wave in which the particles of the medium are

closer to one another than they normally are, and there is a momentary reduction in volume of
the medium.
A rarefaction is that part of a longitudinal wave in which the particles of the medium are
farther apart than normal, and there is a momentary increase in the volume of the medium.
Longitudinal waves consist of compressions and rarefactions.

Solution 66
(a) The ‘elevation’ or ‘hump’ in a transverse wave is called crest. It is that part of the transverse
wave which is above the line of zero disturbance of the medium. The ‘depression’ or ‘hollow’ in
a transverse wave is called trough. It is that part of the transverse wave which is below the line
of zero disturbance of medium. A ransverse wave consists of crests and troughs.
(b) Speed of sound= 332m/s
Time =3 sec

Solution 67
(a) When we put our ear to a railway line, we can hear the sound of an approaching train even
when the train is far off but its sound cannot be heard through the air. This is due to the fact
that sound travels much more fast through the railway line made of steel than through air.
(b) There is no actual movement of air from the sound-producing body to our ear. The air
layers only vibrate back and forth, and transfer the sound energy from one layer to the next
layer till it reaches our ear.
This will be clear from an example: If we turn on a gas tap for a few seconds, a person
standing a few metres away will hear the sound of escaping gas first and the smell of gas
reaches him afterwards. The sound of gas travels through the vibrations of air layers so it
reaches first, but the smell of gas reaches the person through the actual movement of the air
layers, which takes more time. So, it is clear that the sound is not being transmitted by the
actual movement of air from the gas tap to person, otherwise he would hear and smell the gas
at the same time.
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Solution 81

Solution 82
(a) Given that there are four complete waves.

(b) Frequency = vibrations per sec x number of complete waves
= 30 x 4 =120 Hz
(c ) Speed = frequency x wavelength
= 120 x 0.05= 6m/s
Solution 83
Sound can travel through all the given materials.
Solution 84
(a) Z medium has no fixed shape and no fixed volume.
(b) W medium has a fixed volume but no fixed shape.
(c) Y medium has the same composition as that on the moon.
(d) X medium has a fixed shape and a fixed volume.
Solution 85
(i) The distance between two consecutive compressions or rarefactions is equal to its
wavelength. Hence,
wavelength is =20 cm= 0.20 m
(ii) Speed of wave =4 m/s
Wavelength=0.20 m
Speed of wave =frequency x wavelength
4 m/s = frequency x 0.20 m
Frequency
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Solution 1
The reflection of sound leads to formation of echoes
Solution 2
Echo is repetition of sound caused by the reflection of sound waves.
Solution 3
The persistence or sound in a big hall or auditorium is called reverberation.
Solution 4
a) Megaphone and bulb horn
b) Stethoscope
c) Soundboard
Solution 5
Megaphone
Solution 6
a) Loudness
b) Pitch
c) Timbre or Quality
Solution 7
The loudness of sound is measured in decibel. Its symbol is dB.

Solution 8
Pitch helps us to distinguish between a man’s voice and a woman’s voice, even without seeing
them.
Solution 9
Pitch of a sound is directly proportional to frequency. Higher the frequency, higher is the pitch
of the sound.
Solution 10
(i) Loudness
(ii) Pitch
(iii) Timbre
Solution 11
Quality or timbre
Solution 12
Ears enable us to hear sounds.
Solution 13
Ear drum starts vibrating when outside sound falls on it.
Solution 14
There are three small bones in the middle ear- anvil, hammer and stirrup.
Solution 15
a) Hammer
b) Stirrup
Solution 16
The function of three tiny bones in the ear is to increase the strength of vibrations coming
from the ear drum before passing them onto the inner ear.
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Solution 17
Eustachian tube
Solution 18
Auditory nerve
Solution 19
Ear canal
Solution 20
We should not put a pin or pencil or any other sharp pointed objects in our ears because they
can damage the ear-drum and damaging of ear drum can make us deaf.
Solution 21
Ultrasound scans are used to monitor the growth of developing baby in the uterus of the
mother.
Solution 22
An ultrasound scan for fetus is better than X-rays because X-rays can damage the delicate
body cells of the fetus.
Solution 23
SONAR is used to find the depth of sea by using ultrasonic sound waves.
Solution 24
SO und Navigation And Ranging
Solution 25
Soundboard works on the principle of reflection of sound.
Solution 26
A megaphone is used to address a small gathering of people.
Solution 27
A stethoscope, based on the principle of reflection of sound, is used by doctors to listen to our

heartbeats.
Solution 28
Soundboard is a concave board which is kept behind the speaker on the stage of a big hall.
Solution 29
Curtains and carpets can make our big room less echoey.
Solution 30
No we cannot hear infrasonic waves and ultrasonic waves. That’s because the frequencies of
both these waves fall beyond the human audible range of frequencies.
Solution 31
Infrasonic sound
Solution 32
Ultrasonic sounds
Solution 33
Infrasonic sound waves
Solution 34
As the frequency increases the pitch of the sound also increases.
Solution 35
The loudness decreases with the decrease in the amplitude of sound.
Solution 36
Ultrasonic sound waves
Solution 37
a) reflected
b) frequency
c) amplitude
d) waveform
e) reflection
Solution 38
An echo is heard sooner on a hot day because the speed of sound in air increases with
temperature. So the speed of sound in air is more on a hot day, and an echo is heard sooner.
Solution 39
An echo is heard sooner in water because the speed of sound in water is higher than the speed
of sound in air.
Solution 40
The persistence of sound in a big hall due to repeated reflections from the walls, ceiling and
floor of the hall is called reverberation. If the reverberation time in a big hall is too long, then the
sound becomes blurred, distorted and confusing due to overlapping.
Solution 41
Reverberations in a big hall or auditorium can be reduced by the following methods :
i) Panels made of sound absorbing materials are put on the walls and ceilings of hall and
auditorium.
ii) Carpets are put on the floor to absorb sound and reduce reverberations
iii) Heavy curtains are put on doors and windows to absorb sound and reduce reverberations
iv) The seats in the hall are made from materials having sound absorbing properties
Solution 42
We hear more clearly in a room with curtains than in a room without curtains because curtains
are bad reflectors of sound. They absorb most of the sound falling on them, and hence do not
produce echoes. On the other hand, in rooms without curtains, there is a greater reflection of
sound due to which some echoes are produced.
These echoes cause a hindrance to hearing.
Solution 43
A megaphone is a large, cone-shaped (or funnel-shaped) device for amplifying and directing
the voice of a person who speaks into it. A megaphone works on the principle of multiple

reflections of sound.
Solution 44
A bulb horn is a cone shaped wind instrument which used for signaling in bicycles, cars, buses,
trucks and boats, etc. A bulb horn works on the principle of multiple
reflections of sound.
Solution 45
Stethoscope is a medical instrument used by the doctors for listening to the sounds produced
within the human body, mainly in the heart and lungs. It works on the
principle of multiple reflections of sound.
Solution 46

The soundboard is a concave board (curved board) which is placed behind the speaker in
large halls or auditoriums so that his speech can be easily heard even by the persons sitting at
a considerable distance. The sound board works as follows: the speaker is made to stand at
the focus of the concave soundboard. The concave surface of the soundboard reflects the
sound waves of the speaker towards the audience (and hence prevents the spreading of
sound in various directions). Due to this, sound is distributed uniformly throughout the hall and
even the persons sitting at the back of the hall can hear the speech easily.
Solution 47
a) The loudness of sound is a measure of the sound energy reaching the ear per second. It
depends on the amplitude of the sound waves.

b)
Solution 48
(a)Pitch is that characteristic of the sound by which we can distinguish between different
sounds of same loudness. It depends on the frequency of the sound waves
(b)
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Solution 49
Quality (or timbre) is that characteristic of the sound by which we can distinguish between
sounds of same pitch and loudness produced by different musical instruments (and different
singers). The quality (or timbre) depends on the shape of the sound wave (or waveform)
produced by it.
Solution 50
When we strike a table lightly, then due to less energy supplied, the table top vibrates with a
small amplitude and hence a soft sound is produced. However if we hit the table hard, due to
greater energy supplied, the table top vibrates with a large amplitude and hence a loud sound
is produced.
Solution 51
Ultrasound is used in industry for detecting flaws in metal blocks without damaging them. In
hospitals, ultrasound is used to investigate the internal organs of the human body such as
liver, kidneys, uterus, etc.
Solution 52
Bats are able to fly at night without colliding with other objects because they emit high
frequency ultrasonic squeaks while flying and listen to the echoes produced by the reflection
of their squeaks from the objects or obstacles in their path. From the time taken by the echo to
be heard, bats can judge the distance of the object in their path and avoid it by changing the
direction.
Solution 53
Bats emit high frequency ultrasonic squeaks while flying and listen to the echoes produced by
the reflection of their squeaks from their prey. From the time taken by the echo to be heard,
bats can judge the distance of the prey in their path and catch it.
Solution 54
Ultrasound waves are made to pass through one face of the metal block and ultrasound
detectors are placed on the opposite face of the block to detect the transmitted ultrasound
waves.
(i) If the ultrasound waves pass uninterrupted through all parts of the metal block, then the
block is flawless.
(ii) However, if the ultrasound waves are not able to pass through a part of the metal block and
get reflected back, then there is a flaw in the metal block.
Solution 55

The ceilings of concert halls are made curved so that sound, after reflection from the ceiling,
reaches all part of the hall.
Solution 56

Solution 57
(a) Infrasounds include sounds of frequencies below 20 Hz.
(b) Audible sounds include sounds of frequencies between 20 Hz and 20,000 Hz
(c) Ultrasounds include sounds of frequencies above 20,000 Hz.
Solution 58
(b) Infrasonic waves: 10 Hz, 18 Hz
Ultrasonic waves: 30,000 Hz ,50,000 Hz

Solution 59
(a) Range of hearing in humans is 20 Hz to 20,000 Hz
(b) The sound frequencies that cannot be heard by a human ear are 10 Hz, 15 Hz and 40,000
Hz.
Solution 60
Time taken to listen the echo = 5 s
So time taken for

Solution 61
We can hear original sound and reflected sound separately only if there is a time interval of at

least 0.1 sec between them.
So, time taken to listen to echo = 0.1 s
Time taken for sound to reach the reflecting surface,

Solution 62
(a) The bouncing back of sound when it strikes a hard surface is called reflection of
sound.Hard, solid surfaces are the best for reflecting sound waves.
(b) Metal sheet, hard wood are good reflectors of sound.
(c) The laws of reflection of sound are:
1. The incident sound wave, the reflected sound wave, and the normal at the point of
incidence, all lie in the same plane.
2. The angle of reflection of sound is always equal to the angle of incidence of sound.
Solution 63
(a) The repetition of sound caused by the reflection of sound waves is called echo. An echo is
produced when sound is reflected from a hard surface such as a tall brick wall or a cliff.
(b) The minimum distance in air required from a sound reflecting surface to hear an echo (at
20oC) is 17.2 metrers
(c) Distance s = 825 m
speed of sound v = 330 m/s
Time taken for sound to reach the reflecting surface,

Solution 64
(a) Ultrasounds are the sounds having very high frequency which cannot be heard by human
beings.

(b)Applications of ultrasound are:
1. Ultrasound is used in industry for detecting flaws in metal blocks without damaging them
2. In hospitals, ultrasounds are used to investigate the internal organs of the human body such
as liver, kidneys, uterus, etc
3. Ultrasounds are also used to monitor the growth of fetus inside the mother’s uterus.
Solution 65
(a)Infrasonic waves include sounds of frequencies below 20 Hz. These sounds are produced

by objects vibrating very slowly. Whales and elephants can produce these sounds.
(b)Ultrasonic waves include sounds of frequencies above 20,000 Hz. These sounds are
produced by objects vibrating very rapidly. Bats and dolphins can produce these sounds.
(c)Speed of sound v = 344 m/s
Lower frequency fl= 20 Hz
Higher frequency fh = 20,000Hz

Solution 66
(a)
(a) Echolocation is the method used by some animals to locate the objects by hearing the
echoes of their ultrasonic squeaks.
(b) Echocardiography is the use of ultrasound waves to investigate the action of the heart.
(c) Ultrasonography is the technique of obtaining pictures of internal organs of the body by
using echoes of ultrasound pulses.
(b) Bat navigates and finds its food by echolocation.
(c) Porpoise produces ultrasonic waves.
Solution 67
(a) SONAR stands for SOund Navigation And Ranging. A sonar is an apparatus (or device)
which is used to find the depth of a sea or to locate the underwater things like shoals of fish,
shipwrecks and enemy submarines.
(b) Time taken to listen to the return signal = 3 s

Solution 68

Construction of human ear:
The ear consists of three compartments: outer ear, middle ear and inner ear. The outer ear
consists of broad part called pinna and about 2 to 3 centimeters long passage called ear
canal. At the end of ear canal is a thin, elastic, circular membrane called tympanum or eardrum. The middle ear contains three small delicate bones called hammer, anvil and stirrup.

These bones are linked to one another. The one end of hammer is touching the ear drum and
its other end is connected to the second bone called anvil. The other end of anvil is connected
to the third bone called stirrup. And the free end of stirrup is held against the membrane over
the oval window of the inner ear. The lower part of middle ear has Eustachian tube going to the
throat. The inner ear has a coiled structure called cochlea. The cochlea is filled with liquid
containing sound sensitive nerve cells. The other side of cochlea is connected to the auditory
nerve which goes to the brain.
Working of human ear:
The sound waves are collected by the pinna. These sound waves pass through ear canal and
fall on the ear-drum. Sound waves consist of compressions and rarefactions. When the
compression strikes the ear drum, the pressure on the outside of ear drum increases and
pushes the ear drum inwards. And when rarefaction strikes the ear drum, the pressure on the
outside of ear drum decreases and it moves outwards. Thus, when sound waves fall on the
ear drum, it vibrates back and forth rapidly. These vibrations are passed onto the three bones
in the middle ear and finally to the liquid in the cochlea. Due to this, liquid in the cochlea starts
to vibrate, setting up electrical impulses in the nerve cells present in it. These impulses are
carried to the brain by auditory nerve. The brain interprets the impulses and we get the
sensation of hearing.
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Solution 85
(a) Echo
(b) Sound gets reflected back
(c) Incident sound travels distance = 800 m
Sound after reflection travels = 800 m
Total distance travelled by sound = 800 + 800 = 1600 m
(d) Distance of cliff, d = 800 m
Time taken to listen to the echo = 5 s
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Solution 86
(a) A and D
(b) B and D
(c) Same vibrating body produced all the sound wvaes
(d) Tuning forks
Solution 87
(a) The air in-between Anhad and the loudspeaker vibrates with the frequency of 200 Hz
(b) Anhad receives sound in the right ear by the sound waves coming directly from the
loudspeaker and in his left ear he receives sound from sound waves reflected from the

classroom wall.
Solution 88

Solution 89
a)
(i) X is ultrasonic sound
(ii) Y is infrasonic sound
(iii) Z is audible sound
(b) Ultrasound machine in hospitals
(c) Simple pendulum
(d) Loudspeaker
(e) 20 Hz to 20000 Hz
Solution 90
(a) The person would hear a lot of noise of heavy traffic in a city.
(b) The person would hear very little noise of traffic in a village.
(c) The person would hear echoes of persons talking in a bare room.
(d) The person will find furnished room less echoic.

