1 0 Work and Energy

( Fastrack Revision )

)
)
)
)
)
)
I » Work: It Is sald to be done when the Force applied on the
I body displaces its posltion in the directlon of the applied
force.
I » Conditions for Work to be Done:
I ® Aforce should act on the body.
® The body must be displaced from Its position.
I » Waork Done by a Constant Force: It Is the product
of the force and the distance moved by the body In
I the direction of the applied force, i.e.,, W= Fx s.Itis
I a scalar quantity.
» SlUnitof Work: The Slunit of work Is Newton-metre
I (N-m) or Joule (J).
» 1 Joule: It s the amount of work done on a body
I when a force of 1N displaces it by 1 m along the line
I of actlon of the force.
> Nature of Work Dono
I e |f displacement Is In the direction of Fforce,
I Wa Fxs.
® |f displacement Is in the directlon opposite to
I the force, W=- Fx s or Fx (=5).
I e |f displacement Is perpendlcular to the force,
W=0.
)
)
)
)
)
)
)
)
)
)
)
)
)
)

nowledge BGOSTER

Frictional force acts in the directlon opposite to the
4 direction of displacement, so work dane by friction will
v be negative.

> Enargy: It is the capacity or the ability of the body to do

work, Its SlunitIs Joule (J) and Is a scalar quantity,
> Forms of Energy: There are varlous forms of energy
such as kinetlc energy, potentlal energy, etc,
e Klinotlc Enargy: It Is the energy possessed by
a body due to its motlon. It increases with the
speed of the body. It Is glven as,

KEorky, %mva

owledge BOOSTER

Heavy objects which are moving with a high speed
possess more kinetic energy as compared to smaller
7T\ objects moving with less speed.

° Potential Energy: It Is the energy possessed by
a body due to Its change In position or shape.
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nowledge BOGOSTER

The sum of kinetic and potential energies of an obfe
=< Is called its mechanical energy.

g

Gravitational Potential Energy: It Is the work
done In ralsing a body from the ground to the
point above the ground agalnst gravity. It Is
glven as,

PE or E,=mgh

> Law of Conservation of Energy: 'Energy can nelther be

created nar be destroyed, it can only be transformed

from one Form to another.” The total energy before and

after transformation remalns the same.

mgh +%mu2 = Constant

» Transformation of Energy: One farm of energy can

be converted Into other form of energy. When a body

Is dropped from a certaln helght, Its potential energy

converts into kinetic energy and when it Is thrown

upwards, Its kinetlc energy Is converted to potentlal

energy.

> Some Energy TransPormatlons

Elactric Motar:Electrical energy Into mechanlical
enargy.

Electric Generator: Mechanlcal energy into
electrical energy.

Steam Englne: Heat enargy Into kinetic energy.
Electric Bulb: Electrical energy Into ght energy.
Dry Cell: Chemical energy into electrical enargy.
Solar Cell: Light energy Into electrical energy.

» Powar: It is the rate of doing work or the rate of transfer

of anergy. Its Sl unlt Is watt and Is a scalar quantity.

power, Pa Y.

1 watt Is the power of an agent, which does work at the

rate of 1 Joule per second.

> Average Power: It Is the ratlo of the total energy

consumed by the total time taken. It may vary with time

depending on the energy consumed.

|
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& Practice Exercise

' Multiple choice Questions N

QL A soldier makes a swing jump between two points,

Q2

Q3.

Q4.

Q.

Q6.

Q7.

Q8.

Q9.

by holding one end of a rope, other end of which
is tied to some higher point. Work done by rope in
jumping of soldier from one point to another is an
example of:

a. negative wark b. posltive wark

c. zero work dane d. None of these
A runner, while moving, is facing a wind from the
opposite direction. The work done by the wind on
runner will be:

a. zero b. negative

C posiltive d. Infinity

In first case, a force of 5 N is applied on a object for
6 min and displaces it by 10 m. In second case, a
force of 10 N is applied on the same object for 3 min
and displaces it by 5 m. In which case, there is more
work done?

a. Flrst case

b. Second case

¢. In both cases, work done is same

d. In both cages, vork done Is zero
A cyclist is moving at a speed of 5 ms™! on leveled
road. While going down the slope, his speed
increases to 7 ms~1, Here the nature of work done by
gravitational force in increasing the speed of cyclist
Is an example of:

a. posltive work done b. negative work done

C. infinite work done d. zero work done

In case of negative work the angle between the
force and displacement Is: (NCERT EXEMPLAR)

a. 0 b. 45" ¢ 90° d. 180°
A girl Is carrying a school bag of 3 kg mass an her
back and moves 200 m on a levelled road. The
work done against the gravitational force will be:

(g = 10 m/s?) (NCERT EXEMPLAR)
0. 6x103) b 6) c 06 d. zero
The work done on an object does not depend upon
the: (NCERT EXEMPLAR)

a. displacement
b. force applied
c. angle between force and displacement
d. initlal velocity of the object
If the angle between force and displacement Is 6,
then for what value of 6 work done Is zero?
a. 60° b. 45° c 180° % 90°
A pair of bullocks exert a force of 1500 N on a
plough. The field being ploughed Is 20 m long. The
work daone in ploughing the given length of the field
will be:
a. 21000 J
€. 45.000)

b 30.000 J
d. 3.000)

Q lo.

QLL

Ql2.

Q13.

Q4.

Q5.

Q 16.

Q1.

q 18,

The work done by a weight of 1 kg mass when It
moves up through 1 m is:

a. 10J b.
¢ 01J d. -01)

A ball of mass 1 kg thrown upwards reaches a
maximum height of 5.0 m. Calculate the work
done by the force of gravity during this vertical
displacement.

a. —49 b. 49 ]

¢. 50N d. -50N

Four forces of equal magnitude are acting on an
object as shown in figure. Which of the following
forces does the least work?

-10J

Q
60" 3
B e .
2 Tﬁ: Direclion of
[ Movamant
FETTTTFrTrrrrdrrrrrisriririrdiriririfsiririririi’
a. P b. Q c R d S

When we stretch a rubber band, the elastic potential

energy of rubber band:
a. remains unchanged
C. InCreases

b. becomes zero
d. decreases

The person will have maximum potential energy,
when:

a. hels sleeping on the ground

b. he ls sitting on the ground

c. hels sleeping on the bed

d. he Is standing on the roof

If two bodles one light and other heavy have equal
kinetic energles, then which one has a greater
momentum?

a. Heavy body

b. Light body

¢. Both have equal momentum

d. It depends on the actual velocitles

In keying of watch, we store:

8. potentlal energy

b. kinetic energy

¢. gravitationol energy

d. power

How fast should a man weighing 600 N run to
achleve a kinetic energy of 750 J? (Take, g = 10 m/s?)

a. 5m/s b. 7m/s

c. 10m/s d. 75 m/s
When a body falls freely towards the Earth, then Its
total energy: (NCERT EXEMPLAR)

a. Increases

b. decreases

C. remalns constant

d. first Increases and then decreases

b e e e e e e e e e e e e e e e e e e —— — — — —
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Q19.

Q 20.

Q2L

Q22.

Qaa.

Q24.

Q 25.

A car is accelerated on a levelled road and attains a
velocity 4 times of its initial velocity. In this process
the potential energy of the car:  (NCERT EXEMPLAR)
a. does not change
b. becomes twice to that of initial
c. becomes 4 times that of Initlal
d. becomes 16 times that of initial
An iron sphere of mass 10 kg has the same diameter
as an aluminium sphere of mass is 3.5 kg. Both
spheres are dropped simultaneously from a tower.
When they are 10 m above the ground, they have
the same: (NCERT EXEMPLAR)
a. acceleration b. momenta
c. potential energy  d. kinetic energy
Which one of the following Is not the unit of energy?
(NCERY EXEMPLAR)
a. Joule b. Newton metre
C. Kilowatt d. All of these
Potential energy of a person is minimum when:
a. person Is sltting on a chalr
b. persaon Is standing
c. person is lying on the ground
d. person s sitting on the ground
Set up the apparatus as shown In figure.

Trolloy  Block
F * A 1 U

When stone s placed in the pan, trolley moves
forward. If you have two stones of masses 10 kg
and 5 kg, then in which of the following cases, the
block placed in path of trolley suffers maximum
displacement? (Assume that trolley stops after
hitting the block.)

a. When stone of 5 kg Is placed in the pan.

b. When stone of 10 kg Is placed In the pan.

¢. When both the stones are placed In the pan.

d. When the pan Is empty.
Which of the following graphs best represents the
total energy (T) of a freely falling body versus its
helght (h) above the ground?

A A
T T
Q. b.
T
h h
A A
5 T
C d.
h h

A rocket rises u? vertically. What happeons to its
potentlal energy

a. ltincreases.

b. It initlally Increases then decreases.

c. Itinitlally decreases then Increases.
d. Itincreases, till [t becomes maximum,

Q26

Q27

Q28

Q29

Q30

Q31

Q32

Q33

. A block Is raised from position A to B by taking two

different paths as shown In the figure given below.
If AB = h, then:

/)

A h
h Palh 1 Pazl A

\!Am AW

a. the work done on the block Is greater In case of
path 1than in case of path 2

b. the work done on the block is greater in case aof
path 2 than in case of path 1

c. the work done on the block s eame for both paths
d. the work done cannot be determined

. Water stored in a dam possesses: (NCERT EXEMPLAR)

a. No energy b. electrical energy

c. kinetlc energy d. potentlal energy

. Abody Is falling from a height h. After it has fallen a

h
helght E , it will possess: (NCERT EXEWPLAR)

a. only potentlal energy

b. only kinetlc energy

c. half potentlal and half kinetlc energy
d. mare kinetic and less potentlal energy

. A car is accelerating up a slope. What are the

changes in its kinetic energy and potential energy
as it Is moving up a slope?
Kinetlc energy  Potentlal energy

a. decrease decrease
b. decrease Increase
C. Increase Increase
d. Increase decrease
. The rate of doing work by a machine is called:
a. power b. energy
c. force d. momentum

. A rock climber of weight 600 N climbs up a rock
face of vertical height 300 m in 3600 s, What Is the
average power she generates against gravity during
this time?

a. 0.020 W b. 50 W
c. 1800 W d. 7200 W

. A 0.5 kg stone takes 4 seconds to reach the ground
from a 80 m high building. What is the power of the
stone during the fall? (Take g = 10 N kg™1)

a. 100w b. 160 W
c. 400W d. 1600 W

. The power output of a motor is 5kW, What is the

work done by the motor In 5s?

b e e e e e e e e e e e e e e e e e e —— — — — —
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a. 25kl b. 251d
c. 2501 d. 2500 kJ
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@ Assertion & Reason Type Questions )

Directions (Q. Nos. 34-42): Each of the following questions
consists of two statements, one (s Assertion (A) and the other (s
Reason (R). Select the correct answer to these questions from the
codes (a), (b), (c) and (d) as given below:

a. Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion
(A).

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertlon (A).

c. Assertion (A) is true but Reason (R) is false.

d. Assertion (A) is false but Reason (R) is true.

Q 34. Assertion (A): Work has no magnitude and no
direction.

Reason (R): 1 J is the amount of work dane on an
object when a force 1N displaces it by 1 m along the
line of action of force.

Assertion (A): Work done is zero when the
displacement of the object Is zero.

Reason (R): Work done is equal to the magnitude of
the force multiplied by the distance moved In the
direction of the force.

Assertion (A): When the force retards the motion of
a body, the worlcdone is negative.

Reason (R): Work done depends on angle between
force and displacement.

Q 35.

Q 36.

Q37.

Q 38.

Q 39.

Q 40.

Q4L

Q 42.

Assertion (A): No work Is done when a woman
carrying a load on her head, walks on a level road
with a uniform velocity.

Reasaon (R): No work is done if farce is perpendicular
to the direction of displacement.

Assertion (A): A falling coconut, a flying aircraft and
a running athlete possess kinetic energy.

Reason (R): Kinetic energy is the energy possessed
by an object due to its motion.

Assertion (A): According to law of conservation of
mechanical energy, change in potential energy is
equal and opposite to the change in kinetic energy.
Reason (R): The sum total of an object's kinetic and
potential energy at any given paint in time is its
total mechanical energy.

Assertion (A): If a light body and a heavy body
possess the same momentum, the lighter body will
possess mare kinetic energy.

Reason (R): The kinetic energy of a body varies as
the square of its velocity.

Assertion (A): A spring has potential energy, both
when it is compressed or stretched.

Reason (R): In compressing or stretching, work I3
done on the spring agalnst the restoring force.
Assertion (A): A winded toy car, when placed on floor,
starts moving.

Reason (R): Toy car has kinetic energy stored in it
which facilitates its motion.

l Answers

1. (c) zero work dane
2. (b) negatlve
Because Force acts opposite to the direction of
displacement
3. (c) In both cases, wark done Is same
In firgt case, work done = F, x = 5 x10=50J
In second case, work done = F, x §,=10 x 5= 50 J
4, (a) Posltive work done
(d) 180°
Work daone Is negative when farce acts opposite
to the direction of displacement. l.e. the angle
between the two directions 1 180°,
6. (d) Zera
The gravitational force on the bag. Le. the
welght of bag Is In vertically downward direction
whereas the distance moved by her is In
horizontal direction. It means that the force and
displacement are perpendicular to each other,
therefore no work (zero) Is done.
(d) Initlal veloclty of the object
The wark done an an object does not depend
upon the Initial velocity of the oblect.
B. (d) 90’

Far 0 « 90° work done Is zero.

m

~

v

9. (b)30.000)

Glven. force, F = 1500 N

Displacement, s« 20 m

Work done In ploughing the fleld W=Fx g
. W 1500 N x 20 m » 30.000 J

10. (b)-101

Welght (Le. force) acts vertically downwards

whereas the displacement is in upward direction

Hore. m=1kg F=10Nand 6= 1m
Woaf5u=10Nx1mmw-10)J

N (a)-49)

12

The force of gravity on the ball Is
Fomgwlkgx9.8 ms=w9.8N

The displacement of the ball [ 8§ = 5.0 m.

The force and the displacement are In opposlte
directions. Hence,
Wo-F5=-98Nx50m=-49)

We can also say that a work of 49 J hos been
done agalnst the force of gravity.

. (D)Q

There [s no work done when the force and the
displacement are perpendicular to each other.

The maxlmum wark Is done when the force
appllied Is parallel to the direction of movement

b e e e e e e e e e e e e e e e e e e —— — — — —
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13. (c) Increases
14. (d) he is standing on the roof
Potential energy = mgh
‘h'ls maximum when a person Is at roof.

Hence. potential energy is maximum when a
person Is standing on the roof.

15. (a) Heavy body
Glven, (KE), = (KE),
1

1
e = m, v,? =—m2v2

. F f
my

We know that momentum = mx v

& EE

: m,>my, * P> Py
Le.. heavier body has greater momentum

P my
= —_—— —
P, myv,

16. (a) potential energy
17. (a) 5 m/s
Glven, W= 600N, KE =750 J, V= ?

W=mg

600=m=x10
=2 m = 60 kg
Also, KE=%mv2

2KE 2 x 750

- 2 . =25
= Ve 60
85 ve 5m/s

18. (c) remains constant
When a body falls freely towards the Earth,
its potential energy decreases which In turn
increages the kinetic energy. Therefare. Itg tatal
energy remalns constant.

19. (a) does not change
In the glven process, the potentlal energy of the
car does not change as It does not depend on
veloclty.

20. (a) acceleration
Both spheres have the same acceleratlon that s
acceleration due to gravity g Momenta, potentlal
energy and kinetic energy depend an mass which
is different for the two spheres and hence the
quantities will differ for the two spheraes.

21. (c) Kilowatt
Kilowatt Is the unlt of power, not of energy.

22. (c) person Is lying on the ground
PE = mgh
When the person Is lying an the ground It will
have minimum helght above the ground.

- PE will also be minimum.

23. (c) When both the stones are placed In the pan.
When a heavier mass Is placed on the pan the
trolley moves with higher speed and displaces
the block by longer distance, le.

Displacement of block « Mass of stane In pan.

24,

25.

26.

27.

28.

29,

30.

32

33.

34,

35,

—
h

Total energy of the body remalns the same.

(d) It increases, till it becomes maximum.
PE goes on increasing till the rocket stops rising,

(c) the work done on the block is same for both paths
Work done by gravity in moving an object
from ane place to another depends only on the
initlal and final positions, not an the path taken.
In both the situations. work done on the block is
same, l.e.. mgh.

(d) potentlal energy
Water stored In a dam possesses potential energy
as It Is stored at a certaln helght from the ground
level

(c) half potential and half Kinetic energy

h
When a body falls from a helght h to > Its

|
|
|
|
|
|
|
|
|
|
|
|
|
potentlal energy becomes half (as potential |
energy = mgh). The rest half of Initial potentlal
energy gets converted into kinetic energy. Hence, l
the body will possess half potentlal energy and l
half kinetic energy.
(c) Kinetic Energy - increase |
Patential Energy -» increase
‘Accelerating’ indicates that the car is increasing l
speed and thus the KE must Increase. ‘Up a slope’ l
Indicates that the car Is Increasing helght and thus
the PE must Increase. l
(a) Power
(b) 50W |
Total work done by climber = welght x helght
« (600 x 300) |
We18x10%)
Tatal time taken by climber, T = 3600 s l
W 18x10° ) |
|
|
|
|
|
|
|
|
|
|
.

CUA Ll P BT
t 36005

Average power, P,
(a) 100W
Work done by the stone = mgh
« (0.5)(10)(80) = 400 J
Work done LIOU

Power of the stone « = 100W
Time 4

(b) 25kJ

w> Work o Power x Time
w5 kW x 5 sec
w25 k)
(d) Assaertion (A) Is false but Reason (R) Is true.

Assertion (A) Is false because work has only
magnlitude and no directlon.

(a) Both Assertion (A) and Reason (R) are true
and Reason (R) Is the correct explanation of
Assertlon (A).
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36. (b) Both Assertion (A) and Reason (R) are true but

Reason (R) Is not the correct explanation of
Assertion (A).

When the force retards the motion, the force
and displacement are in oppasite directions to
each other. Hence. the work done by the force Is
negative.

37. (a) Both Assertion (A) and Reason (R) are true

and Reason (R) is the correct explanation of
Assertlon (A).

Woaork done
- =
W F.ds wfdscos®e0whend o 90°
No warl Is done when force Is perpendicular to
the displacement.

38. (a) Both Assertion (A) and Reason (R) are true

and Reason (R) Is the correct explanation of
Assertion (A).

39. (b) Both Assertion (A) and Reason (R) are true but

Reagson (R) Is not the correct explanation of
Assertion (A).

The sum total of an object's kinetic and potentlal
energy at any given polnt In time I8 Its total
mechanical energy.

40. (b) Both Assertlon (A) and Reason (R) are true but

Reason (R) fs not the correct explanation of
Assertion (A).

The momentum of an object s directly
proportional to its velocity whereas the kinetic
energy Is directly proportional to the square of
veloclty. If the momantum of the two ab|ects s
same. the lighter ob|ect has greater velocity and
hence more kinetlc energy.

41. (a) Both Agsertion (A) and Reason (R) are true

and Reason (R) Is the correct explanation of
Assartlan (A).

When spring is compredsed or stretched, the
work Is done on the spring, Due to this waork,
the energy gets stored In It as elastic potentlal
energy.

42. (c) Assertlon (A) Is true but Reason (R) Is false.

Reagon (R) Is false because when a toy car Is
winded. work done on it gets stored In the form
of elastic potential energy and when It Is placed
on the ground, this elastic patential energy
slowly converts into kinetic energy of the toy and
faclltates Its mation.

_/ Case St“dv Based Questions AV
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Case Study 1

In ordinary languoge the word ‘work’ mecuns
almost uny physical or mental activity but in
physics it has only ane mecuning: Work is done
when a force produces motion. Two conditions
need to be satisfied for work to be done: (i) a force
should act on an object, und (ii) the object must be
displaced.

The work done by a force can be positive,
negative or zero. It is positive when a force acts in
the direction of motion of the body. It is negative
when a force acts opposite to the direction of
motuon of the body and is zero when a force acts
at right angles to the direction of motion of the
body.

Read the given passage carefully and give the
answer of the following questions:
Q1. The work done by a force on a body will be
positive if the body:
a. moves perpendicular to the directlon of
applied force
b. does nat move
¢. moves along the direction of applied force
d. moves opposlte to the direction of applied
force
Q 2. Which of the following statements |s true about
work done?
(i) Work done by a force is always positive.
(i) SI unit of work is joule.
(iii) Work has both, magnitude and direction.
(iv) Work is said to be done if an object is
displaced when a force acts on it.
a. (i) and (i) b. (i) and (iii)
¢. (i) and (iv) d. (1), (i), (ii)) and (iv)
Q3. A man carrying a bucket of water and walking
on a rough level road with a uniform velocity
does no work while carrying the bucket. Which
of the following statements gives the correct
reason for this?
a. The displacement of the bucket is zero.
b. There Is no force acting on the bucket
¢. The displacement of the bucket Is In the
direction of force applied.
d. There Is no displacement In the direction of

the force appUed.
Q4. Inwhich of the following cases the worlk done Is
maximum?
F
o} b.
—’ 'F 46b
— o
[
C d.
GOn BDE

(1] B

Q8. If force and displacement of the particle (in
direction of force) are doubled. Work should be:
a. daubled b. 4 times
¢. halved d. 1/4 times

b e e e e e e e e e e e e e e e e e e —— — — — —
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Answers |

1. (c) moves along the direction of applied force

2. (c) (i) and (iv)
Wark done by a force can be negative. pasitive
or zero. depending upon the direction of
force applied. Wark [s a scalar quantity. It has
magnitude but no directlon.

3. (d) There is no displacement in the direction of the
force applied.
Man exerts a force In vertical upward direction
(Le. opposite to gravity) to hold the bucket and
displace the bucket along the rough level road le.
perpendicular to the direction of force applied.
Also. the man is moving with uniform velocity.
therefore. there is no force in the horizontal
direction. Since. there Is no displacement In the
direction of force appled by man, hence he does
no wark.

4 (@) —»F

—pa

Farce and displacement are In the same direction.
5. (b) 4 times

We know that, Wark = Force x Displacement

Initlally work done W, = Fx s

Given that, F, » 2F and s, « 25

Then, new work done W, = F, x &

= Wy = (2F) x (25) = Wy= 4w,

Hence, work done Is quadrupled.

Case Study 2

Kinctic energy of an object is the measure of the
work an object can do by virtue of its motion. It
is a scalar quantity and it is entirely described
by magnitude alone. Simple act like walking,
jumping, throwing and falling involves kinetic
energy. The Kinetic energy of a body is directly
proportional to the mass of the body and to the
square of velocity of the body (or square of the
speed of the body).

Read the given passage carefully and give the
answer of the following questions:
QL Which one of the following possessed kinetic
energy?
a. A dog chesing a hare
b. A compressed spring
¢. Water stored in the reservolr of a dam
d. A car parked in the garage
Q2. Kinetic energy of a body depends:
a. on its mass only
b. on fts veloclty only
c. on its mass as well as on Its velocity
d. neither on Its mass nor on [ts veloclty
Q3. The speed of a motor bike decreases by 4 times.
Its kinetic energy will decrease by:
a. four times b. eight times
C. sixteen times d. thirty two times

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Q 4. Two bodies have their masses ml/m2 = 3 and

oL . KE; 1 "
their kinetic energies —= = —. The ratio of
KE, 3
thelr velocities are:
a.l:1 b. 1:2 c.1:3 .23

Q5. An object of mass 500 g falls from a height of
2m.If g = 9.8 m/s2, what is its kinetic energy
just befare touching the ground?

a. Zero b. 19.6J c. 98J) d. 9800

Answers .

1. (a) A dog chasing a hare
Kinetic energy Is the energy possessed by an
object due to its motion. Thus. aption (a) ls the
answer.

2. (c) on its mass as well as on its velocity
Kinetic energy of a body depends on Its mass as

well as on Its velocity, Le, KE lmVZ
2

3. (c) sixteen times
Say the speed of mator blke of mass mls v.

So. Its kinetic anergy KE, = %mv2

When Its speed ls decreased by 4 times then Its
kinetic energy KE..

2
1 (v 11 5} 1
soMm—| se—| = =—KE
2”{4) 6™ ) i
- Its kinetlc energy will decrease by sixteen times.
4 {c)1:3

1m'|/2
KE 1 S5'"™% 1
7R e e S LI PN |».-I<E=w-mv2
KE, 12 3 |
2 IMaly
m v ? 1
ar _L —L [ e
[mz [Vz] 3

2
Since m/m,, = 3, we have a(ﬁ] J.
vy 3

2
or A we oF Audulia
1,;2 9 VZ 3

5. (c)9.8.
Given that. Mass of the object (m) « 500 g« 0.5 kg
Helght (s) = 2 m
Acceleration due to gravity (o) = 9.8 m/s¢

Initlal veloclty of object (u) « 0 m/s

Uslng equation of motion,
Vi 2w 2as

% v @205

- Vay2x98x2 w vZ @392

1 1
We know that, KE = mve w = 05x392=98)

b e e e e e e e e e e e e e e e e e e —— — — — —
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Case Study 3

A moving object can do vork. An object moving
faster can do more work than an identical object
moving relatively slow. A moving bullet, blowing
wind, a rotating wheel, a speeding stone can do
work. Objects in motion possess energy. We call
this energy as kinetic energy.

A falling coconut, a speeding car, a rolling stone,
a flying aircraft, flowing water, blowing wind,
a running athlete, ctc. possess kinetic energy. In
short, kinetic energy is the energy possessed by an
object due to its motion. The kinetic energy of an
object increases with its speed.

Read the given passage carefully and give the
answer of the following questions:

Q1. How fast should a girl of 40 kg run so that her

kinetic energy is 3201J7
a. 64 m/s b. 8 m/s
¢ lem/s d. 4 m/s

Q2. The mass of a ball A is twice the mass of another
ball B. The ball A moves at half the speed of the
ball B. The ratio of the kinetic energy of A to

that of B Is:
a 2 b. 1 £ é d. A
2 2 2 2

Q 8. Which of the following graphs best represents
the kinetic energy (KE) of a freely falling body
versus its height h above the ground?

A
KE KE

h

Q4. A cricket ball Is projected vertically upward
such that it returns back to the thrower. The
variation In kinetic energy with time is best
represented by:

KE KE

KE KE

17

Q5. Which of the following graphs denotes the

variation of kinetic energy with velocity?
Assume velocity on the X-axis and kinetic
energy on the Y-axis.

T T

AT

Answers

1. (d)am/s
Given, mass M« 40 kg, KE= 320 ) ve?
1 1
KE w = mv? = 320w = 40v2
640
2 g = m b m
% a0 16 > ve 4 m/s
So. the gIrl of 40 kg should run at 4 m/s so that
her kinetic energy Is 320 J.

1
2. (b) 5

1
As My« 2mpg and v, w 5V

] 2
=M V4 3 2
%m%ﬁﬂﬂ[zﬂm@] o
2 MmMglv
0 =MpVg 5\ VB :
3. (a) KE
h

L

b e e e e e e e e e e e e e e e e e e —— — — — —
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At maximum helght. kinetic energy Is zero and
as the helght decreases. kinetic energy increases.
This s best represented by option (a) only.

4. (9 ke

t

When the ball rises up. its KE decreases. till it
becomes zero. On falling down, its KE Increases.

5. (b) KE = —mi2
2

Kinetic Energy (KE) is directly proportional to the
square of the veloclty of the particle.

Case Study 4

An object increases its energy when raised through
a height. This is because work is done on it against
gravity while it is being raised. The energy present in
such an object is the gravitational potential energy.
Elastic potential energy is the energy an object
has in it due to being deformed. Any object that
can be deformed and then return to its original
shape can have elastic potential energy. Examples
of such objects are rubber bands, sponges, and
bungee cords, and many others.
The gravitational potentinl energy as well as
clastic potential energy is commonly known as
just potential energy.
Read the given passage carefully and give the
answer of the following questions:
QL An 800 g ball is pulled

up a slope as shown in .,

the figure. Calculate the § 2

potential energy it gains. &

a. 196 J b. 1.568 J .

c. 784 ) d. 126
Q2. By stretching the rubber

strings of a catapult we store

b. electrical

c. heat

d. kinetic
Q3. A car is accelerated on a levelled road and

attains a velocity 4 times of its initial velocity.

In this process, the potential energy of the car:

¢. becomes 4 times of initial

d. becomes 16 times of initlal
Q4. There are 3 paths leading to the top of the hill
as shown. Assuming that the friction of the
ground is negligible, which of the following
statements is true?

................... energy in it.
a. potentlal

a. does not change

b. becomes twice of initial

Poth A

(10 m) Path B

(7' m)

a. All three paths require the same amount of
energy to reach the top.

b. Path B requires the least energy to reach the
top.

c. Path C requires most energy to reach the
tap.

d. Path B requires more energy than path A to
reach the top.

Q5. A young child holds a ball over the edge of a
balcony. He gently releases the ball, the ball fall
on to a concrete floor and bounces back up.

Which sequence represents, in the correct

order, the transformations of the gravitational

potential energy after the ball is released?

a. Elastic potential energy — Kinetic energy —
Chemical potentlal energy

b. Elastic potentlal energy — Kinetic energy —
Elastic potential enerpy

c. Kinetic energy — Elastic potential energy —
Kinetic energy

d. Kinetlc energy — Gravitational potential
energy — Elastic potentlal energy

|

2
3

| Answers |
(b) 1.568 J
Given that
he20tm e 20/100 02 m
Mass of the ball (m) = 800 g = 0.8 kg
PE = mgh=0.8 x9.8 x 0.2 = 1.568 J
(a) Potential
. (8) does nat change

The patentlal energy of the car remalns the same
and wll not change as the road Is levelled and the
helght of the body remalns the same. although
its speed Increases.

(a) All three paths require the same amount of
energy to reach the top.
The work done to reach the top of the hill Is the
same for all three routes when there Is no friction
along the ways. The helght achleved by the three
routes Is the same.

. (c) Kinetlc energy — Elastic potential energy —

Kinetlc energy

When the ball is released, Its gravitational
potential Is transformed Into kinetlc energy as It
falls. As It continues to fall onto the concrete path
and bounce up, Its kinetic energy Is transformed
into elastic potentlal energy. As It bounces up, Its
elastlc potentlal energy s transfarmed back Into
kinetic energy.

b e e e e e e e e e e e e e e e e e e —— — — — —
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Case Study 5

Work is said to be done when the force applied on
an object produces a displacement of the object
in the direction of force applied. For example,
when we push or pull a heavy load or lift it above
the floor then we are doing work, but a man
carrying heavy load and standing still is not doing
any work. Work, which is the product of force
and displacement, has only magnitude and no
direction. So, it is a scalar quantity.

Read the given passage carefully and give the
answer of the following questions:

Q 1. A man raises a box of mass 50 kg to a height of 2 m
in 10 s, while another man raises the same box to
the same height in 50 s. What is the ratio of work
done by them?

Q2. If force and displacement of the particle (in
direction of force) are doubled, what should be the
amount of work?

Q 3. A coolie Lifts a luggage of 10 kg from the ground

and put it on his head 1.8 m above the ground.What
would be the work done by him on the luggage?

Q4. A student carries a bag weighing 5 kg from the
ground floor to his class on the first floor that is
2 m high. What is the work done by the boy?

Q5. Calculate the value of work done in holding a
suitcase of 15 kg while waiting for a bus for
40 minutes.

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Answers .

1. We know that, W=F x &
= Work done Is Independent of time taken.
Hence, In both the cases, W =50 x 10 x 2 = 1000 J
Thus, ratlo of work done «» 1000:1000 « 1:1

2. The work should be 4 times.
3. Mass of luggage. m = 10 kg and
displacement, s = 1.8 m
Work done,. W=Fxgamgxs
w10 %10 % 1.8 « 180 J
4, Here. mass of bag m« 5 kg and
displacement, w2 m
Work done, W=Fxg8omgxs
=5kgx10ms2x2me100)
5. Displacerment In holding a guitcase while walting for
a bus, Le. statlonary position w 0
Work done » force x zero
i) Work done = zera.

Case Study 6

Rajeev 18 a college student in Uttar Pradesh.
Rajeev and his family are going by carto visita hill
station. Rajeev himself is driving the car. Rojeev
drives the car very carefully. On the flat highway
road, Rajeev is keeping the car speed within a
range of 50 to 60 kmph (which is well within the
prescribed speed limit on this highway). He does
not accelerate the car unnecessarily, After driving

Get More Learning Materials Here : &

for about three hour continuously on a flat road,
there is a sight of hills in view. On approaching
the hilly road, Rajeev increases the speed of his
car. Rajeev's younger brother Sanjeev, who is a
student of class VI, is surprised to see his brother
increasing the speed of car suddenly. Sanjeev asks
Rajeev why the speed of car has been increased.
Rajeev explains the reason for increasing the
speed of car o everyone.

Read the given passage carefully and give the
answer of the following questions:

Q 1. What type of energy is possessed by the car while
running on the flat road?

Q 2. What type of energy transformatlons take place In
a car engine?

Q 3. When the car is moving on an uphill road, it has to
do work to overcome three types of forces. Name
these three types of forces.

Q 4. Why does Rajeev increase the speed of his car on
approaching the hilly road?

Q 5. What types of energy is possessed by the car going
up on the hilly road?

Answers |

1. The car running on a flat road possesses ‘kinetic
energy.
2. The transformations of energy taking place In a car
engine are as follows:
Chemical energy —» Heat energy —» Kinetic energy
(of petrol)

3. When the car Is moving on an uphlll road. then it has
to do work to overcome (1) friction of the road (i) alr
resistance, and (iii) force of gravity.

4, Raleev Increases the speed of car on approaching a
hilly road to glve mare kinetle energy to the car so
that it may go up the hill against gravity.

5. The car golng up on the hilly road possessed
(I) kinetic energy. and (ll) gravitational potentlal energy.

Case Study 7

Power measures the speed of work done, l.¢., how
fast or slow work is done. Power is defined as the
rate of doing work or the rate of transfer of energy.
If an agent does a work Win time 1, then power is
given by:

Power = Work / Time
P = K
[
Read the given passage carefully and give the
answer of the following questions:

Q L. Water is falling on the blades of a turbine at the
rate of 8 x 102 kg per minute, helght of fall is 50 m.
Calculate the power glven to turbine. (g = 10 m/s?)

Q 2. An athlete keeps fit by doing push-ups.

@ www.studentbro.in
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He applies a force of 300 N as he pushes up a
distance of 0.5 m. He does 10 push-ups in 30 s.
What is his average power output in 30 s?

Q 3. How many hp are present in one kilowatt?

Q 4. A boy of mass 50 kg runs up a staircase of 45 steps
in 9 s. If the helght of each step Is 15 c¢m, find his
power. Take (g - 10 m s-2)

Q 5. Two boys A and B lift 100 bricks through the same
helght in 5 minutes and 6 minutes respectively.
Who has more power A or B?

Get More Learning Materials Here : &

| Answers
1. Glven.m=8 x 10 kg, h=50m,
g=10 m/s?, t=1min=60¢
mgh

w
Povrer = — =
r t

B8 x 102 x 10 x 50
il i e T LT
60

2. Average power. P = %

300N x0.5mx 10 m/s?

Peo wb0W
30s
3. 1hp = 0.746 kW
]
kW= ——hp =134 h
o 0.746 P B—E

4, Welght of the boy,
mge=50kg x 10 ms2=500N
Helght of the staircase,
he45x15/100 m=676m
Time taken to climb, tw 9 s
Power, P« Wark done / time taken
mgh  500Nx6.75m
r 9s
5. The rate of dolng work of A Is more than B because

power Is Inversely propartional to time.
So. A has more power than B.

=375 W.

@ Very Short Answer Type Questions N

Q1. Write an expression for the work done when a
force Is acting on an object In the direction of its
displacement. (NCERT INTEXT)

Ans. Expresslon for the work done Is given by
Work done, W w Farce = Displacement w 4 F x 5
(Fand s are In same diraction)
Q 2. When is work done by a force zero?

Ans. Work done by a force is zero when the direction of
forceanddlsplacementof anabjectare perpendicular
to each other or when the displacement s zero.

Q3. A student sitting in a class does his examination
paper in three hours. How much work Is done by the
student?

Ans. No work Is daone by the student as there Is no
displacement.

Q4. Achild is watching a movie on TV. Is the child doing
work? Give reason, why?

Ans. No. because there Is no displacement Invalved.

Q5. Define 1 J of worlk. (NCERT INTEXT)

Ans. 1J of work is defined as the amount of work done
on an object when a force of 1 N displaces it by 1m
alang the line of actlon of the farce.

Q 6. Work done against gravity is negative. Why?
Ans. Because force and displacement are in opposite
directions to each other.
Q7. What is the work done by the boy when he is running
along a circular path with a uniform speed?

Ans. Displacement is zero for a circular path because the
initial and final point is same. Hence, work done s
zero.

Q8. Seema tried to push a heavy rock of 100 kg for
200 s but was unable to move it. Find the work done
by Seema at the end of 200 s.

Ans. Work done = 0 as displacement. s = D.

Q9. A pair of bullocks exerts a force of 140 N on a
plough. The field being ploughed is 15 m long. How
much work Is done In ploughing the length of field?

(NCERT INTEXT)

Ans. Given, force F= 140 N, displacement, s= 15 m

- Work done, W o Fs
(Fand s are in same direction)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
S0, Ww Fsw 140 x 15 « 2100 J |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.

Q 10. What Is the kinetic energy of an object?

(NCERT INTEXT)
Ans, Kinetlc energy Is defined as the energy possessed by
an object due to Its motlon.

Q 1I. Write an expression for the kinetic energy of an

object. (NCERT INTEXT)

Ans. The kinetic energy possessed by an object of mass.
m and moving with a uniform veloclty, v ls:

1
KE & == mv2
3 Vv

Q 12. What will cause greater change in kinetic energy of

a body-changing its mass or changing its velocity?
Ans. Change In veloclty will cause greater change In
kinetic energy because KE «c m and KE o v2.

Q 13. Name the term used for the sum of kinetic energy

and potential energy of a body.

Ans. Kinetic energy -+ Potentlal energy = Mechanlcal
energy

Q 14. Inwhich situation Is the potential energy of a spring

minimum?

Ans. The potential energy of a spring Is minimum when
it Is at its natural length. le. nelther stretched nor
compressed.

Q 18. In the given figure, when the arrow Is released from

a stretchad bow, the arrow moves In air fram where
does the arrow racelve kinetic energy?
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Ans. The patentlal energy stored In the bow due to the
change of shape Is used in the form of kinetic energy
In throwing off the arrow.

Q16. Can any object have machanical energy even if the
momentum is zero? (NCERT EXEMPLAR)

Ans. Since momentum of the object Is zero. the velocity
of the object Is also zero. So. its kinetic energy is
equal to zero. But the object may have potentlal
energy. Hence. even if the momentum of the oblect
Is zero, have It may have mechanlcal energy.

Q17. What are the various energy transformations that
occur when you are riding a bicycle? (NCERY EXERCISE)
Ans. In case of riding a blcycle. the muscular energy Is
converted Into heat energy and kinetic energy of the
bicycle.
. Muscular energy « Heat energy + Kinetlc energy

the ground. What happens to its kinetic energy?
(NCERY EXERCISE)
Ans. When a freely falling object eventually stops
on reaching the ground. its kinetic energy gets
canverted Into heat energy, sound energy as well as
into potential energy (due to change In shape).
Q19. What is power? (NCERT INTEXT)
Ans. Power s defined as the rate of dolng work or the
rate of transfer of energy. Its unit Is J s*! or watt.
Q 20. Define 1 watt of powar. (NCERT EXERCISE)
Ans. 1w/att s the power of an applance. which does work
at the rate of 1 |oule per second.
Q21 A lamp consumes 1000 J of electrical energy In
10 s. What Is the power?
Ans. Glven, energy « 1000 J
Le. work dane. W= 1000 J
Time. tw10s

(NCERT INTEXT)

W 1000
.. Power of lamp, P = T 100 W

Q 22. Define average power. (NCERT INTEXT)

Ans. Average power Is deflned as the ratlo of the total
energy consumed to the tatal time taken.

Total energy consumed

Total time taken

lLe. Average power =

I
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
I Q18. A freely falling object eventually stops on reaching
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

'@/ Short Answer Type-I Questions N

QL List two conditions which need to be satisfied for
the work to be dane on an object.
Ans. The conditions are:
() A force should act on an oblect.
(if) The object must be displaced.

Q2. Given below are a few situations, study them and
state in which of the given cases work is said to be
done. Give reasons for your answer.

(i) A person pushing hard a huge rock but the rock
does not move.
(ii) A bullock pulling a cart up to 1 km on road.
(1ii) Aqgirl pulling out water from a well
(iv) Moon revolving around the Earth in circular

path.
Ans. (i) Work done Is zero because the displacement |s
ZEero,

(i) Positive work done because the direction of
applcation of force and the displacement Is the
same.

() Negative work done because the directlon of
application of force Is opposite to the direction of
displacement

(iv) Work done Is zero because force of Earth acts
on the Moon at right angles to the direction of
maotion of Maan.

Q3. Give two examples each of (i) positive work done,

(1) negative work done.

Ans. () (a) A boy pulls an oblect towards himself.
(b) Players kicking the football In the directlon of
force appled.

(i) (a) Work done by frictional force on a rolling

object.

(b) Work done by force of gravity on an object
v/hen lfted.

Q4. A boy is moving on a straight
road against a frictional \\A//
force of 5 N. After travelling __ 2\
a distance of 1.5 km, he Nt
forgot the correct path at a M
round about (figure) of radius
100 m. However, he moves on the
clrcular path for one and half cycle and then he
moves forward up to 2.0 km. Calculate the work
done by him. (NCERT EXEMPLAR)
SoL Glven, F=5N
Displacement on clrcular path « One cycle + Half cycle
w 0 + half cycle
w Dlameter of clrcular path
w2rw2x 100« 200 m.

We know that WaFs
Total displacement (s) = 1500 m + 200 m + 2000 m
[ 1km « 100 IT]]
w3700 m

W 5 x 3700 « 18500 J

_— e e e e e e e e e e e e e e e e e e e e e
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Q5. In a tug of war, one team wins and the other team
loses.Which team does positive work and which one
does negative work? Justify your answer.

Ans. Winning team does positive work on the rope
because the farce applied by the team on the rope
acts in the direction of the displacement of the
rope. On the ather hand, losing team does negative
wark as the force applied by the team on the rope
acts In the directlon opposite to the direction of the
displacement of the rope.

Q6. A mass of 10 kg is at a point A on the table. It is
moved to a point B. If the line joining A and B is
horizontal, what [s the work done on the objact by
the gravitational force? Explain your answer.

(NCERT EXENCISE)

Ans. The work done by the gravitational force acting
on the object of mass 10 kg Is zero because
gravitational force (which is in downward direction)
and displacement of the object (which Is In horizontal
direction) are at right angles to each other.

Q7. Define energy. Name and define its Sl unit.

Ans. Energy Is defined as the abllity of an oblect to do
work. The object which does the work loses energy
and oblect on which wark ls done gains energy.

Its Sl unit s joule (J).
The energy required to do 1 joule of work Is called
1]oule energy.

Q 8. Write the form of energy possessed by the body in

the following situations.
(i) a coconut falling from tree
(ii) an object raised to a certain height
(ili) blowing wind
(iv) Achild driving a bicycle on road.

Ans. (i) Kinetic energy (i) Potential energy
(i) Kinetic energy  (iv) Kinetlc energy

Q9. if two bodies have masses in the ratio 1 : 8,

have thelr speed in the ratlo 4 : 5, find the ratio of
thelr KE.

SoL Given.m,:mye=1:8andv :v,=4:5

KEr  1/2mwv? m(w? |1 f&]z
=5 m (] e ] e ¥ ==
KE, 1/2 myv,? mzivzl 8 lf:}

. Ratlo of thelr KE Is 2 : 25.

Q 10. Achild drops a stone of 1 kg fram the top of a tower.
Find its kinetic energy, 5 s after it starts falling.
(Take g =10 m s~2)

Sol Given, mass of stone (m) = 1kg
Initial velocity (u) = 0, time (t) = 5 s
Acceleration due to gravity (g) = 10 m 52
From the equatlon of motlon, we have
Va U+ gt (for downward matian)
>va0+10x5 = ve50mg"
~. Kinetlc energy of the stone after It starts falling

1
2

]
!TWZL:E x 1x (50)% = 1250 J

@-TiP:

Q1l. Suppose that a hammer, which falls freely on a nail
placed on a piece of wood, has a mass of 1 kq. If it
falls from a height of 1 m, how much kinetic energy
will it have just before hitting the nail?

(Take g = 10 m s72).
SolL Given. mass of the hammer. m =1kg
and helght. h=1m.
From equation of mation, v2 — u? = 2gh
v2-0=2x10x%1
VZ w 20

|
Kinetic energy = 5 mxv?

m%xuzo:m

Hence, the kinetlc energy of the hammer Just before
hitting the nail is 10 joule.

Q12. The kinetic energy of an object of mass m moving
with a velocity of 5 m s~1 is 25 J. What will be its
kinetic energy when Its velocity Is increased three

times? (NCERT INTEXT)
SoL Glven, KEw25) vw5ms
KEJ s::»l f‘l"l\.l’a2
2
5> BJesm()
25 x2
- e
= meo2 kg
Also. final veloclty (v)) = 3 v,
= Vie3x5wl5sms’

1 1
Now, kinetlc energy. KE; o 5 mv e 5 x2x 15«15

w225 )
Q13. The mass of body A is less than that of body B. Both
the bodies have equal momentum. Which of the two

will have more kinetic energy?

Ans. Given,m, <m,
and. p, = py Le. myv, « myvy

M Va
My Yy
m
Since, m; > m,, or L5
T

Va

Hence, — >1lorv, >y,
%
[

l.e.KE of A> KE of B
Body A has mora kinetic enargy.
Q 4. Calculate the work required to be done to stop a car
of 1500 kg moving at a velocity of 60 kmh~1,
(NCERT EXERCISE)

S

T Change In kinetlc energy Is equal to the work done.

b e e e e e e e e e e e e e e e e e e —— — — — —
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Given, Initial velocity, u = 60 kmh-!
5 50
560K — & —ms"
18 3
(- 1kmh'=518BmsT)
Final velocity. v=0
- Work done (W) = Change in kinetic energy

1 1
= Emvz— 3mu2
=5 W e %m(vz—uz)

oz_[ﬁ_;.q

[

/

1 1500 x 50 % 50
o= —

2 S
625000

3
=-2083333J

Hence, the work required to be done to stop the car
Is 2083333 J.

Q15. Certain force acting on a 20 kg mass changes its
velocity from 5 m s~ to 2 m s™1. Calculate the work
done by the force. (NCERY EXERCISE)

SolL Glven, mass, m= 20 kg
Initial velocity, u=5m s-!
Final velocity, ve 2 m s~
.. Work dane by the force = Change In kinetic energy
w Flnal kinetlc energy — Initlal kinetic energy

1 ]
—z-rm/"--ﬂz-rm.r2

(I

P % m (ve=12) % x 20 [(2)2 = (5)2]

w10 (4 - 25) « 10 x (- 21) w - 210 J
Q 16. A body of mass 2 kg is thrown up with a speed of
25 ms™~ 1, Find its maximum potential energy.
SolL Glven, mass (m) = 2 kg, Initlal velocity (u) = 25 m g™,
Final velocity (v) =0, g = -9.8 m &2
Helght to which body rlges,
_vi-u' 0-(25) 625
29 2x(-9.8) 196
Maximum potentlal energy (€,) = mgh

625
=2%9.8
RT3

h

= 628 J

Q17. Find the ratio of gravitational potentlal energy if
helght of an object is doubled and mass is tripled.
Also, find the ratio of work done by gravity In
bringing the object to zero height in both the cases.

SoL Let an object of mags 'm’' be placed at a height 'h’

from the ground level

The gravitational potentlal energy of the abject Is

PE, » mgh.

When the height of the object Is doubled and Its mass

is tripled. the gravitational potentlal energy becames
PE, = 3mx gx 2h= 6 mgh

g, &mgh 6:1
PE, mgh

When the object is at zero height. its PE « 0. Work
done by the gravity to bring the object of mass
m placed at a height h to zero height is given as
W, = Change in energy = mgh — 0 = mgh.

So. the work done by gravity to bring the object of
mass 3m placed at a height 2h to zero helght is

W, = 6mgh -0 =6 mgh.

w.
—2 5:6:1
w0

ERROR

Students forget to find the ratlo in both the cases or
skip the 2nd part of the question.

Q18. An object of mass 40 kg is raised to a height of 5 m
above the ground. What is its potential energy? If
the object is allowed to fall, find its kinetic energy
when it Is half way down. (NCERT EXERCISE)

Sol Glven. mass. m =40 kg, helght. h=5m
As potential energy Is glven by PE = mgh
So. PE = 40 x 10 x 5 « 2000 J ( g=10ms?)
Due to law of conservation of energy at half-way down,
the object has an equal amount of potential and kinetic
energy or half of its PE gets converted to KE.

1 2000
Le. KE « bl PE =

= 1000 J.

Q19. A shotput player throws a shotput of mass 3 kg. If

it crosses the top of wall 2 m high at a speed of

4 ms~l, compute the total mechanical energy

gained by the shotput when it crosses the wall
(Given g = 9,8 ms~2)

SoL Glven.me=3kg h=2m,v=4ms™ and g= 9.8 ms2

1
Total mechanical energy « KE + PE = = mv2 + mgh

% *xIx16+3Ix9.8x2

w24 +588-828)
Le. the total mechanical energy galned by the
shotput when It crosses the wall s 82.8 J.

Q 20. Define watt. Express kilowatt in terms of joule per
second. A 150 kg car engine develops 500 W for
each kilogram. What force does it exert in moving
the car at a speed of 20 m 5~1?

Sol 1 watt Is the power of an agent which does wark at
the rate of 1 Joule per secand.
1 kilowatt = 1000 J g~
Glven, power = 500 W for each kg, Veloclty « 20 m g~!
Total power developed by 150 kg car englne
w150 x 500 = 75 x 109 W

7.65x10°

Power
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Hence, a force of 3.75 x 103 N Is exarted In moving
the car.
m @) www.studentbro.in



Q2l. The power of a motor pump is 2 kW. How much
water per minute the pump can ralse to a height of
10 m? (Take g = 10 ms~?) (NCERT EXEMPLAR)
Sol. Given.P=2kW =2000W. t=1min=60s.
h=10mand g=10 ms

pD_Vy_m mgh 2000 m =10 x 10
t t 60
X 1
B fire 2000 x 6 2000 - 1200 kg

10
Therefore. the pump can ralse 1200 kg of water per
minute up to 10 m height.

Q 22. Awoman pulls a bucket of water of total mass 5 kg
from a well, which is 10 m deep in 10 s. Calculate
the power used by her.

Sol. Given, mass of the bucket of water. m=5 kg,
Depth of the well. h =10 m.

Acceleration due to gravity, g« 10 ms=?
and time taken, t =10 s.
Now. wark done by the woman = mgh
w5x10x10
« 500 )
Work
Time taken

= % =50J 9~ or 50 watt

We know that, power @

Hence. the power used by her Is 50 W.
Q 23. Avinash can run with a speed of 8 m s~ against the
frictional farce of 10 N and Kapil can move with
a speed of 3 m s~1 against the frictional force of

25 N. Who is more powerful and why?
(NCERT EXEMPLAN)

Woark done

time
Farce x Displacement

Time
= Force x Veloclty
displacemant
w ——————— w velocl
[ time Y V)

.. Power of Avinash, Py= Fy. U, =10 x B= BO W
Power of Kapll. Py = Fy. Uy 25 x 3= 756 W
So, Avinash Is more powerful than KaplL

(2] Short Answer

Sol Power =

\ngpe-'II Questions

Ql Look at the activitles listed below. Reason out
whether or not work Is done In the light of your
understanding of the term 'work’

(i) Seema is swimming in a pond.
(I1) Adonkey is carrying a load on its back.
(1) A wind mill is lifting water from a well.
(lv) Agreen plant is carrying out photosynthasls.
(v) An engine is pulling a train.
(vl) Food grains are getting dried In the Sun.
(NCERT EXENCISE)

Ans. (/) Work is done by Seema because she displaces
the water backwards by applying the force in
forward directian.

(i) No wark is done because the direction of force.
ie. load (vertically downvrard) and displacement
(along horizontal) are perpendicular to each
ather.

() Work Is dope because wind mill Is changing the
position of water against the gravity.

(iv) No work Is done because there Is no force and
displacement.

(v) Work is done because engine is changing the
position of train.

(vi) No work is done because there Is no farce and no
displacement.

Q 2. Astudent lifts an object in the upward direction. In
doing so, he applies the force on the object in the
upward directlon and displaces it in that direction.
(However, the force of gravity is also acting on the
object.)

(i) State the direction in which force of gravity is
acting on it.

(i) Which one of these forces Is doing positive
work? Give reasan.

(lil) Which one of these forces is doing negative
work? Give reason.

Ans. () Force of gravity Is acting on It In downward

direction.

() The appled force I8 doing positive work because
force and displacement are In the same direction.

(i) The force of gravity is dolng negative work
because force and displacement are In opposite

Q 3. In each of the following, a force F Is acting on an
object of mass m. The direction of displacement
Is from West to East shown by the longer arrow.
Observe the figure carefully and state whether the
work done by the force Is negative, positive or zero.

(NCERT EXERCISE)

EINy S 5,

(I (Il) ()

Ans. () In Flg. (1). angle between FF and s Is 90° or force
and dlsplacement are perpendicular to each
other so wark done |s zero.

() In Fig (Il). angle between F and s ts 0° or force
and displacement are In the same direction so
waork done Is positive,

() In Flig, (ll), angle between Fand s Is 180° or force
and displacement are In the opposite direction
work done |s negative.
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Q4. A truck of mass 1800 kg is moving with a speed of
54 kmh™L. When brakes are applied, it stops with
uniform negative acceleration at a distance of
200 m. Calculate the force applied by the brakes of
the truck and the work done before stopping.

Sol Given, mass. m=1800 kg,

Velocity, U e 54 kmh-!

=54 xé-ms" =15ms™!
18

v=0 and distance. s = 200 m.
From third equation of motion.

vé—u¢ 0-(15)% -9
Qm = = —m

= (Retardation)
25 2x200 16

Farce. F=mao=1800 x[%) =-1012.5N

\

Hence. force applled by the brakes of the truck Is
1012.5 N.
The negative sign Indicates force which acts In the
directlon opposlte to the direction of motion.
Work done before stopping

= Force x DIstance moved = Fs

=1012.5 x 200 = 202500 J
Hence, the work done before stopping Is 202500 J.

Q5. Agirl having mass of 35 kg sits on a trolley of mass
5 kg. The trolley is given an initial velocity of 4 ms~1
by applying a force. The trolley comes to rest after
traversing a distance of 16 m.

(i) How much work is done on the trolley?
(1) How much work Is done by the girl?
(NCERT EXEMPLAR)
Sol Given.us4ms™ va0and §=16m
From the third equation of motion,
( - for retardation, the acceleration Is
negative, l.e., g w « Q)

vZa 12 =208
= (0)2w (4)2-20x16
16
Owle-320 = Qgw == 0.5 ms2

(I) Total mass = 35 + 5 = 40 kg
Work Is done on the trolley,
WaoF, d=mao.s [
s40x05x 16« 320 )
(i) Glven, mass of girl, mw 35 kg
Work done by the girl,
WaF.dema 8= 35x05x16«280)J
Q6. A car welghing 1200 kg is uniformly accelerated
from rest and covers a distance of 40 min 5 seconds.
Calculate the work done by the engine of car during
this time. What is the final kinetic energy of car?
SoL Given, Mags, m = 1200 kg Initial velocity, u = O:
Displacement. s = 40 m; Time. t = 55
By second equation of mation,

F = ma)

1 1
Soul+—alfal+—al?
2 2

2s  2x40
— = ——— 32 ms™
S
Work done = Farce x Displacement
w Ma.s « 1200 x 3.2 x 40 « 153600 J

Final KE = Work done = 153600 J
Q7. (i) Earth is revolving around the Sun. What is the

viork done by the gravitational force exerted by
the Sun on Earth? Justify your answer.

ar ge=

(i) A rocket of 3 x 106 kg mass takes off from a
launching pad and acquires a vertical velocity
of 1 km s1 at an altitude of 25 km. Calculate:
(a) the potential energy and (b) kinetic energy.
(Take the value of g = 10 ms™?)

Ans. (i) Workdone by the Sun or Earth revolving around it
In crcular orblts Is zero because the gravitational
force of Sun acts on Earth at right angles to the
direction of motion of Earth.

() Glven, mass of the racket (m) = 3 x 108 kg
Veloclty = 1km 51« 1000 m 57!
Altitude (h) = 25 km = 25 x 1000 m.
w 25000 m
(a) Patentlal energy = mgh
= 3 % 108 % 10 x 25000
=75x10°8)

1
(b) Kinetic energy = = mv2

1
m E X 3 X 1[]6 X (10[]0)2
=15 %102 J

Q 8. Alightand aheavyobject have the same momentum.
Find out the ratio of their kinetic enargles. Which
one has a larger kinetic energy?  (NCERT EXEMPLAN)

Sol. Suppose m, and m, are masses of a Ught and a
heavy objects. respectively. As we know,

1
Kinetic energy. K « = mv2 -()
(where. v = velocity of objacts.)
and momentum, p = mv w(2)
On multiplying and dividing with mIn Eq. (1), we get
1 2
€5 e, o B0 KR
2 m
1 2
= Ko — imy)
2 m
p?
So. Ko — Y Ppeam
2m L )

p?
We have. kinetlc ¢ K —
e have, kinetic energy, K ——

v Momentum Is same for Ught and heavy body.

1
Sa, kinetic energy, K « =

Thus, kinetlc energy Is Inversely proportional to the
Mass.

So. lighter body has larger kinatic energy.
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Q9. (I) Define potentlal energy.
(ii) Give an example where potential energy is
acquired by a body due to change in its shape.

(iii) A skier of mass 50 kg stands at A at the top
of a ski jump. He takes off at A for his jump
to B. Calculate the change in his gravitational
potential energy between A and B.

A

B

75m

Ground level
Ans. (I) The energy possessed by a body due to change
in Its posltion or shape Is called potentlal energy.

(i) In stretching of a bow. potential energy is
acqulred due to change In shape.

(i) Glven, m« 50 kg. gw 10 m 52
PEatA=mgx75=75 mg
PEatB=mgx60=60mg
Difference In PE = (76 - 60) mg

=15 mg=15x50x%10
=75001=75 K
Hence. change In his gravitational potentlal energy
between A and B Is 7.5 kJ.
Q10. Study the given figure and T

answer the questions: h C

(I) What is the potentlal energy
of the object of mass 'm’
at point B and C when it |s
raised from point A to 8 and
Bto C?

() Calculate the potential
energy of the object when
raised directly from point A
to C.

(i) Calculate whether the same

amount of work is done A
against the gravity in each

-
-+

T —]

case. Write your inference. Ground
Ans. (/) Point Ato B Point Bto C
PE = mgh PE = mgh

The potentlal energy of the abject In both the
cases would be same.
(il) Polnt Ato C
PEHWﬂQthngEE
() Work done = F x Distance
In part (I). W=mgh + mgh=2mgh
In part (Il). W mg x 2h« 2mgh
So. the work done Is equal in each case.

Q1L State Law of Conservation of Energy and express
it in the form of an equation for a body of mass m
falling from a point A4 at height h, above the ground
at (a) A, (b) B at a height from ground, (c) at C.

= ' A

h t B

C
Ans. The law of conservation of energy states that energy
can neither be created nor destroyed. It can only be

transformed from one form into another. The total
energy before and after the transformation always
remains constant.

At paint A: PE « mgh KE =0

». Total mechanical energy » mgh + 0 « mgh

Cansider point B Is at x distance below point A. So,
vi.rt ground point B viill be at distance (h —x).

At point B: PE =mg (h = x)
From equatlon of matiaon,

vi= 1 + 208 A [
or v2w (0)%+ 2gx
= vZ = 2gx

w MgX
Total mechanical energy
= mg x+mg (h-x
= mgx + mgh - mgx
= mgh
At point C: PE= O &

m
°

‘ ) BI

Now, KEm?mv’u—Z- m x 2gx [

1
KE o o3 mv2 o E m (2gh) = mgh
Total mechanical energy = mgh + 0 = mgh
The total mechanical energy of the body at A, B and
Cls the same. o, the tatal mechanical energy of the
body throughout the free fall Is conserved.
Ql2. (I) Define average power. Give its unit.

(i) Amoving body of mass 20 kg has 40 J of kinetic
energy. Calculate its speed.

(lll) A person carrying a load of 20 kg climbs 4 m

in 10 s. Calculate the work done and his powar.

(Take g =10 ms~2)
Ans. () Average power can be defined as the ratlo of
total energy consumed by the total time taken.

The Sl unit of power Is watt (W),
() Glven, mass, m« 20 kg, kinetic energy. €, « 40 J.

Speed.v = .IE& =
m

Hence. the required speed Is 2 m s~

2x40 =
>0 2ms
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(iii) Glven. mass, m = 20 kg, helght. h= 4 m,

time. t=10sand g=10 ms™2 - P= 1UUDX]DXD'5
Total work done, W= mgh = 20 x 10 x 4 - P =0.005W
=800
Power.P = % = -E% =80W (i) Given. mass of squirrel = 250 g = 1?]50?] kg
Hence. the viark done Is BOO J and his power Is B0 W. (- 1kg = 1000 g)
Q13. How is the power related to the speed at which st speed « 0.5 m s

a body can be lifted? How many kilograms will

a man working at the power of 100 W, be able

to lift at constant speed of 1 ms~! vertically?

(Take, g = 10 ms~2) (NCERT EXEMPLAR)

SoL The power dellvered to a body can also be expressed

In terms of the force F applled to the body and the
veloclty v of the body.

Power « Force x Speed
Pwomgxv (- force. F= mg)

., 250
1000

P=125W
Therefore. a squirrel exerts more power than

= P x10x0.5

We know that. Power (P) = Work = P = ke butterfly In moving upwards against the force
Time L of gravity.
(- W=F.g)
where. F = farce. 5 = displacement and t = time _ |-0|1!l Answer Type Questions N
{ 5 3
= PaF.v I\ V“E‘J QL (i) Define work. Glve SI unit of work. Write an

(where, v w veloclty of the body)
Given.  power, P« 100 W, ve 1ms™ (i)
and g=10 mg?
We know that. power,
PwF.v = Pumg.v [+ Fwmg)

(1)
100=mx10 x1
_ . E o e
=y mm 0 = Mo 8
Therefore. a man working at the power of 100 W can
LUft 10 kg.
Ans. (I)

Q14. Compare the power at which each of the following
is moving upwards against the force of gravity?
(Given,g = 10 ms*z) (NCERY EXEMPLAR)
() A butterfly of mass 1 g that flles upward at a
rate of 0.5 ms-1,
(1) A 250 g squirrel climbing up on a tree at a rate (if)
of 0.5 ms-1,
Sol
TiP
Firstly, we find the power by using the formula P = mg.v
In both parts and then comparing both powers.

, ]
(I) Glven. mass of butterfly, ma1g umkg. (i
(+ 1kg« 1000 g)
g =10 ms~2
and speed, v« 0.5 my-!

Power » Force x Speed
P« mgv (force. Fo mg)

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
) 100 = mg. v
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
L

expression for positive work done.

Calculate the work done in pushing a cart
through a distance of 50 m against the force of
friction equal to 250 N. Also, state the type of
work done.

Sarita lives on 3rd floor of building at a helght
of 15 m. She carries her school bag welghing
5.2 kg from the ground floor to her house. Find
the amount of work done by her and Identify
the force against which she has done work.
(Take g = 10 m s~2)

Work Is sald to be done if an appled force

displaces a body In the directlon of application of

force. Its Sl unlt Is Joule !J}.

For positive wark done, W = Fg, where F « force.

g = displacement In the direction of farce.

Glven, distance. s = 50 m. force, f = 250 N
(opposite to direction of friction).

We know that, viork, W w Fs
o 250 N x 50 m= 12500J

Hence. work done by applled force will be paositive

and that done by friction will be negative.

Glven, mass, m = 5.2 kg. g » 10 m s*¢ and helght.
hw15m.
We know that, work done, W« mgh

wb52x10x15=780)
Hence, work Is done agalnst the force of gravity

acting on the bag,
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Q2. (I) Define kinetic energy of an object. Can kinetic
energy of an object be negative? Give reason.
(ii) Acarweighing 1200 kg is uniformly accelerated
from rest and covers a distance of 40 min 5 s.
Calculate the work, the car engine had to do
during this time.

Ans. (I) Theenergy possessed by an oblect by virtue of its

motion is called kinetic energy.

Let us consider a mass m moving with a speed
v and a force F applied on it, which changes its
veloclty to v on displacing by s. .

v? -
We know that. work done W = (mo) s ]
a

[ We Fs)
Thus, W _21m(v2 )
If initial velocity u is zero. then W = %mvz

ar KEm%mv2

Thus. kinetic energy cannot be negative because
mass cannot be negative and the square of the
speed Is also a non-negative number.

nowledge BGOSTER ]

The change in kinetic energy can be negative

N

() Glven.m=1200kg s=40m.u=0and t=5s.
From gecond equation of motion.

guuularz e G0+ %01‘2

25 2x40 80 g2

] —

2 B 25

Now, wark dong = FBEa ma x 8

80
= 1200 % —» 40
H 25 »

= 153600 J
@ 153.6 Id
Hence. car englne had to do 153.6 kJ of wark

durlng this time.

Q 3. Give reason for the following:

(I) The kinetic energy of a freely falling object
increases, yet it holds law of conservation of
energy.

(i) A girl fills up 10 pages of a notebook In order
to practise sums, yet she has not done 'work’in
terms of science or scientific concept.

(Ill) Work done by gravitational force on an object
moved along a horizontal path is zero.

A boy sits and stands repeatedly for 5 min. Draw a

graph to show the variation of potentlal energy of

his body with time.

Ans. () Thekineticenergygainedls due totransformation
of potential energy into kinetic energy. so the
conservation of energy holds good.

Galn In KE = Loss In PE

(ii) Work done is zero as force applied by girl has
not displaced the oblect. Le. pages from thelr
place. Since. displacement = 0. so work will also
be zero.

(i) Work done is zero because the gravitational
force is perpendicular to the displacement

Let 'm' be the mass of boy, 'h' be the position of

centre of gravity while standing above the sitting

position.
The PE while standing Is + mgh and while slitting Is
zero.
1
ED
Mgh@-—--4==-=-q-==-p--=-9---
I I | 1 1
I I I 1 L}
I I I I ]
I I | I 1
I I I I L}
I I | | 1
I | 1 | |
! | 1 1 1
I U 1 1 ]
+ ) } Y - >
0 1 2 3 4 6

Time (min) —

Q4. A vehicle of 1 tonne travelling with a speed of
60 ms~! notices a cow on the road 9 m ahead applies
brakes. It stops just in front of the cow.

(i) Find out the KE of the vehicle before applying
brakes.
(i) Calculate the retarding force provided by the
brakes.
(iii) How much time did it take to stop after the
brakes were applied?
(iv) What is the work done by the braking force?

Sal Glven, mass of the vehicle. m= 1tonne = 1000 kg

Initlal speed, u= 60 M s~
Distance between vehlicle and the cow. s« 9 m

Final velacity, v = 0.

(I) KE of vehicle before applying brakes = —2]—mu2

@ % x1000x60x 60 = 1800000 J

() From the third equation of motion,

V&= 2 = 208
(0)2— (60)2 m 2 X 0x 9
ar Qo -200 ms2

Hence, retarding force provided by the brakes
w ma w1000 kg x (- 200) mg~2
= — 200000 N
() From second equation of motian,

)
5wyl +=at?
2

9.u60r+%x(-200) 2
or 9=60t-100 2
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or 100 R2-60t+9=0
or (10t-3)2=0
3
or ruﬁm 03s

(lv) Work done by the braking force
Fs«—200000Nx9m
= —1800000 J

Q5. 75 kg missile is dropped downwards from an air
plane and has a speed of 60 ms™! at an altitude of
850 m above the ground. Determine:

(i) The KE possessed by the missile at 850 m.
(Ii) The PE possessed by the missile at 850 m.
(iii) The total mechanical energy possessed by the
missile.
(iv) The KE and velocity with which it strikes the
ground.
Ans. (I) Glven,me75kg ve 60 ms-
KE « 1/2 mv2
=1/2 %75 x 60 x 60
= 135000 J
(1) PE=mgh=75 x 10 x 850 = 637500 J
() Total mechanical energy = KE + PE
= 135000 + 637500
= 772500 J
(iv) Glven, ue 60 m s~ h« 850 m.
From equation of motion.
vZ = 12w 2gh
=  v2-3600=2x10x 850
= v2 — 3600 = 17000 = v2« 20600

KE m%mvz 2 -;- «75x 20600 = 772500 J

Q6. (i) Abody A of mass 3.0 kg and a body B of mass
10 kg are dropped simultaneously from a helght
of 14.9 m. Calculate (a) their momenta, (b) their
potential energies, and (c) their kinetic energies
when they are 10 m above the ground.

() Atruck and a car having equal Kkinetic energles
are stopped by applying equal retarding forces.
What Is the relation of distances covered by
them befare stopping?

SoL (I) As the two bodles are dropped. they fall with the
same acceleration of 9.8 ms=2, When they are
10 m abaove the ground. they have already fallen
through 149 m-=10 m = 4.9 m.

The veloclty at this polnt may be worked out
from

Va2 +2ghe0+2x(9.8ms~?) x (49m)
©«98x9.8m2s2orve9.8msg”
(a) The momeantum of A s
pyemyve (3.0kg) x (9.8 me')=29.4kgms!
The momentum of B Is
pp= mpv= (10 kg) x (98 m 5~') = 98 kg m g~

(b) The bodies are at a helght of 10 m above the
ground. The potential energy of A ls

U,=m,gh
= (3.0kg) x (3.8 ms?) x (10 m) =294 )
The potential energy of Bls
Uy =mggh
= (10 kg) x (9.8 ms2) x (10 m) = 980 J
(c) The kinetic energy of Als

K:lm\.f2
A 2 A

1
w E ® (3-0 kg) X (98 m 5—i}2 w 144 ]
The kinetic energy of Bls

K-n-lmvz
B 2 2]

1
=K (10kg) x (98 m s')2= 480 J

(ii) Suppose m, and m, are the masses of truck and
car and u,, u, are thelr Initial velocities. As KE of
both are equal so,

1 1 m, U

= myule 5 m,u,? or}—n—jz 3’::,— -()
As equal retarding force Is applied on both, If
the distances covered by truck and car before

stopping are g, and g, then,

5 ]
Fs mu F
ULUU12""‘ —]Dﬂlu: ! I ['-'Ucﬂ:l

m 2F m
FS) myu 3
and O« U22"‘ = - 5y 2U2
i 2F
. L] x.‘ﬂi i ﬁig—z— (Using eq. (1))
5, My U2 u? 2

Q7. Illustrate the law of conservation of energy by
discussing the energy changes which occur when
we draw a pendulum bob to one side and allow it
to oscillate. Why does the bob eventually come to
rest? What happens to its energy eventually? Is it
a violation of the law of conservation of energy?

(NCERT EXERCISE)

Ans. In the glven pendulum, there are three cases to be

discussed, l.e. at the palnts 0. Pand Q.

PE () @ mﬂh / \\ PE(mm) o mﬂh
KE = 0 )/ \KE =0
Ay

/ A
i L}

al ) ( )p
h i ﬁi % In
Ground 0]

PE=0
KE » maximum
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Let a simple pendulum be suspended from a rigid
support S and OS5 be the equilibrium position of
the pendulum. Let the pendulum be displaced to
a position P, where it is at rest. At position P, the
pendulum has potential energy (mgh). When the
pendulum Is released from position P, It begins to
move towards position 0. The speed of the pendulum
increases and its height decreases that means the
potentlal energy Is canverting Into kinetic energy.

At position O, whole of the potential energy of the
pendulum is converted into its kinetic energy.

Then, the pendulum swings to other side due
to inertia of motion. As the pendulum begins to
move towards position Q. the speed of pendulum
decreases and helght Increases that means kinetic
energy Is converting Into potential energy. At point

Q. whole of the kinetic energy Is converted Into
potential energy.

Thus, we find that the potentlal energy Is converted
into kinetic energy and vice-versa during the motion
of the pendulum. But the total energy remalns
constant

When the pendulum osclllates In alr, the alr friction
opposes its motion. So, some part of kinetic energy
of pendulum Is used to overcame this friction. With
the passage of time. energy of the pendulum goes
on decreasing and finally becomes zero.

The energy of the pendulum Is transferred to the
atmosphere. So. energy is being transferred. Le. is
converted from one farm to anather. 50, no violation
of law of conservation of energy takes place.

gj& Chapter Test

Multiple Choice Questions

Q1 Acaris accelerated on a levelled road and attains a
velocity 4 times of its Inltlal velocity. In this process,
the potential energy of the car:

a. does not change

b. becomes twice of that of Initial

¢. becomes 4 times that of Initial

d. becomes 16 times of that of initial

Q2. A ball is projected upwards. As it rises, there Is
increase In its:

a. momentum b. kinetlc energy
c. patentlal energy d. Bath b. and c.

Q 3. A body is acted upon by a force that Is proportional
to the distance covered. If the distance coverad Is
denoted by x, then work done by the force will be
proportional to:

a. x b. x2 c. x32 d. x*

Q4. Amachine raises a load of 750 N through a height of

16 min 5 s. Calculate work done by machine.
a. 12000 kJ b. 12 kJ
¢. 1200 J d. 120 kJ

Assertion and Reason Type Questions

Directions (Q Nos. 5-6): Each of the following questions
consists of two statements, one (s Assertlon (A) and the other (s
Reason (R). Select the correct answer to these questions from the
codes (a), (b), (c) and (d) as given below:

a. Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of
Assertlon (A).

b. Bath Assertlon (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of

Assertlon (A).
c. Assertlon (A) Is true but Reason (R) Is false.
d. Assertion (A) Is false but Reason (R) Is true.

Q 5. Agsertion (A): An object of mass 15 kg Is moving with
a uniform veloclty of 4 m/s and kinetic energy of that
object will be 120 J.

Reason (R): The kinetic energy possessed by an
abject of mass, 'm" moving with a uniform veloclty,

1
Vis Eyw = mv?2

Q 6. Assertion (A): A more powerful vehicle would
complete a |ourney In a shorter tme than a less
powerful one.

Reason (R): Power measures the speed of viark done.
l.e. how fast ar slow work |8 done.

Case Study Based Question

Q7. The following diagram shows a simple pendulum
consisting of a bob of mass 100 g. Initially the
bob of the pendulum is at rest at 'O". It is then
displaced to one side at A. The height of ‘A" above
‘O"is 5cm. (Tuke g = 10 m/s?)

C
A(“ DB
A p
Bom
¥ 0 2com

Read the glven passage carefully and give the
answer of the following questions:
(1) What Is the value of potential energy at'A'?
(I1) What is the value of total energy of the bob at
position A?
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(iii) What Is the value of kinetic energy of the bob
at mean position'0'?

(iv) What is the value of kinetic energy and
potential energy of the bob at position ‘P’
whose helght above O Is 2 cm?

Very Short Answer Type Questions

Q8. In an oscillating pendulum, at what position the
potential and kinetic energies are maximum?

Q9. A porter carrying load on his head moves up a stair.
Is he doing work? Explain.

Short Answer Type-I Questions

Q10. A car of mass 1200 kg travelling at 72 km/hr is
brought to rest in 80 m. Find the average braking
force on the car.

Q. Can any object have momentum even if its
mechanical energy is zero? Explain.

Q 12. What is the amount of work done in the following

cases? Justify your answer by giving the appropriate
reason.

() By an electron revolving in a clrcular orbit of
radius 'r' around a nucleus.

(ii) By the force of gravity when a stone of mass
m is dropped from the top of a multi-storeyed
building of height ‘A’

Short Answer Type-II Questions

Q13. (i) A body of mass m is raised to a vertical height h
through two different paths A and B.

What will be the potential energy of the body In
the two cases? Give reason for your answer.

- T

[ m
f:l”‘_
[ m

- T —

——————————————————————————————————ﬂ
o
B

(i) Give two examples each of the following:
(a) A body having potential energy due to
change of shape.
(b) A body having potential energy due to its
position.
Q 14. Justify the statement that the energy of a free falling
body is conserved during its motion.

Q15. (i) What are the various energy transformations that
occur when you are riding a bicycle?

(ii) Glve one example of (a) positive work and

(b) negative work done.

Long Answer Type Questions

Q 16. (i) Derive an expression far kinetic energy possessed
by an object of mass m, moving with velocity v.

() A body of mass 259 has a momentum of
0.40 kg m/s. Find its kinetic energy.

(ili) State the law of conservation of energy.

Q17. (i) Amass of 10 kg Is at a point A on the table. It is
moved to a point B. If the line joining A and B is
horizontal, what is the work done on the object
by the gravitational force? Explain.

(ii) Read the graph depicting change in helght of an
object with time.
B

=

(a) Explain the changes in components of total
mechanical energy with reasons.
(b) Find the velocity with which the object Is
projectad.
(c) Find the maximum height achieved by the
stone If it takes 4 s to reach that helght.
®

L
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