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An electron has speed v. The electron’s kinetic energy is doubled.

What is the new speed of the electron?
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2 An object of mass m is accelerated from rest to a velocity v by a constant resultant force F.

What is the work done on the object during this acceleration?
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(Total 1 mark)

What is true for an inelastic collision between two isolated objects?
3- O
A Both total momentum and total kinetic energy are conserved. C

B Neither total momentum nor total kinetic energy is conserved.

C Only total kinetic energy is conserved.

o] [o [o] [o

D Only total momentum is conserved.

(Total 1 mark)

poosond | Ep Wk onarnd i on ndedic clbiim

‘/ PhysicsOnline.com @ PhysicsOnline



Force, Energy and Momentum MCQ PhysicsAndMathsTutor.com

P and R are uniform spheres of mass 3 kg and 4 kg respectively.
P and R are joined by a rod of negligible mass.

The distance between their centres is L.

The centre of mass of this system is at Q.

4,

Which diagram shows the position of the centre of mass?
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(Total 1 mark)

M oot @ '3)(0\ :4-*(‘-“)\)
A = FL- 4]
73 = 4L

A: AL
i

‘< PhysicsOnline.com @ PhysicsOnline



Force, Energy and Momentum MCQ PhysicsAndMathsTutor.com

5 A vehicle travels on a straight road, starting attime 7=0
- The graph shows how its velocity varies with time.

velocity /ms=! 54

0 S 10-5-15-4-20-4-25-1-30 35840
_5. time/s
_]0

What is the distance of the vehicle from its start position when ¢ = 40 s?

b\ﬂ'ua: A-R

A 115m
B 190m (@] - '.Di:’zo IS - i
B ( 5 X 1x0y7
C 260m o
TS - 35 = [Q0m
D 370m —

(Total 1 mark)

6 A suitcase weighing 200 N is placed on a weighing scale in a lift.
" | The scale reads 180 N when the lift is moving.

The lift is

A moving down at a constant velocity. 200N
B moving down with a decreasing velocity. >100 N

C moving up at a constant velocity. 200 N

oliaiaio

moving up with a decreasing velocity.

| o

(Total 1 mark)
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7. A stationary ball is free to move. The ball is hit with a bat.
The graph shows how the force of the bat on the ball changes with time.
1600 -
1400-
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1000
force /N 800-
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400+
2001
% | ? y 3
time / ms
The ball has a mass of 0.044 kg.
What is the speed of the ball immediately after being hit? FA't = mav
A 13ms = OV = F_A_'.t 2 ?L‘:
B 60ms™ = “ “
C 8oms™ (@] oV = %)(S'-OX(D-‘;X 1400
D 160ms! — 0.044
- 7‘ . S (Total 1 mark)
8. The question below is about three spheres X, Y and Z.

The relative mass and relative diameter of each sphere are given in the table.

X Y y4

relative mass 1 5 1

5

lwhd  acederslion twdepeudud 9, WAASS

relative diameter
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Each sphere is dropped from rest and accelerates to its terminal speed.

What is true about the accelerations of the spheres at the instant they are released?

A The acceleration of X is less than that of Y.

B The acceleration of X is greater than that of Z.

o

The acceleration of X is the same as that of Y.

D The acceleration of Y is less than that of Z.

The question below is about three spheres X, Y and Z.

PhysicsAndMathsTutor.com
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The relative mass and relative diameter of each sphere are given in the table.

X

Y

y4

relative mass

1

5

1

relative diameter

1

1

5

Each sphere is dropped from rest and accelerates to its terminal speed.

What is true about the terminal speeds?

A The terminal speed of X is greater than that of Y.

B The terminal speed of X is the same as that of Y.

C The terminal speed of Y is greater than that of Z.

D The terminal speed of X is less than that of Z.

10.
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The diagram shows a vector diagram of two forces acting on an object.
The diagram is drawn to scale.
The magnitude of the smaller force is 5.0 N.

(Total 1 mark)

(Total 1 mark)
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11.

12.

What is the magnitude of the resultant force on the object?

A 32N
B 75N
C 86N
D 96N (@]

(Total 1 mark)

A uniform piece of card in the shape of the letter L is suspended freely from a horizontal pin.
A plumb line is also suspended from the pin.
The diagram shows the card in its equilibrium position.

A

What is the position of the centre of mass of the piece of card?

(Total 1 mark)
A coin is projected horizontally from the top of a desk.

The diagram shows the coin at one point in its path. The air resistance is negligible.
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The arrows E, F and G represent different directions.

Which row gives the direction of the acceleration and the direction of the momentum of the coin
at this point?
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13.

(Total 1 mark)

A golf ball has a mass of 46 g and is initially stationary.
The diagram shows the variation with time of the force acting on the golf ball as it is hit with a golf
club.
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What is an estimate of the kinetic energy of the golf ball immediately after it is hit?

2 P} Q
A 5J o Ek: .L s (FAt) S
Am Lun A
B 50J o

-3 2
C 2504 (@] EK: (%x 1610 x0-6)403)
D 500J o Ax 0044

Ek-,- 250 T (Total 1 mark)
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A Formula 1 racing car uses up its fuel during the race, causing its lap times to decrease.

14.

The lap times decrease because

A the acceleration of the car increases.

B the drag forces on the car decrease.

C the maximum speed of the car increases. —

D the tyres become worn, reducing the friction with the road. ©

(Total 1 mark)
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15 An object is in equilibrium when acted on by three coplanar forces.
Which free-body diagram is correct?
Each diagram is drawn to scale.
A B
> >
> /
C D
A A
A (@]
B
c
D
(Total 1 mark)
16 Which quantity is represented by the area under a force—time graph?

A average power

B elastic strain energy stored

K}

momentum change

gliofiaNn

D work done

(Total 1 mark)
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17 Each diagram shows two horizontal forces acting on a solid square object seen from above.

All the forces have the same magnitude.
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Which system produces a couple about any point inside the object?

A
B

c o

o = e e éw%)»ﬂu)wrmw
omd o WA cwmo)v, Jamhms (Total 1 mark)
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A uniform metre ruler of weight 2.0 N is freely pivoted at the 70 cm mark.

18.
A student holds the ruler in a horizontal position and suspends a 5.0 N weight from the 100 cm
end.
pivot
<020+ 030 —
| °
70 ¢cm
S0ON
AON

What is the magnitude of the resultant moment when the student releases the ruler?

A 015Nm e
M: M~ M

: (2.0 x0-20)~ (5-0%0-30)
20-4-(.S = ~t:l N

B 019Nm

C 11Nm (@]

D 19Nm

(Total 1 mark)
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The diagram shows how the speed v of an object varies with time t.

19.
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Which graph shows the variation of distance s with ¢ for the object?
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(Total 1 mark)
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20.

21,

Two ball bearings X and Y are projected from horizontal ground at the same time.
X has mass 2m and is projected vertically upwards with speed u.

Y has mass m and is projected at 30° to the horizontal with speed 2u.

[ J

Air resistance is negligible. San 30° 3.‘1 . luw 0 =W

Which statement is correct? . w L G“S

A  XandY have the same initial momentum. km '“\l Some

B XandY reach their maximum heights at different times. %,M‘w
C  The maximum height reached by Y is half that reached by X. “ ; 5’

D XandY reach the ground at the same time. El
(Total 1 mark)

Which row is true for an elastic collision between two objects in an isolated system?
N

Kinetic energy Momentum

o]

A conserved conserved

P*E‘K M

0

B nered conserved

0

c conserved not)pnsﬁved

0

D not}on-s&ved noned

22.

(Total 1 mark)
The drag force on a boat is k2, where v is the speed and k = 64 kg m™".
The boat’s engine has a useful power output of 8000 W.

What is the maximum speed of the boat? P - FV

A 02ms™ . P - 00 0)
B sms [=] F o f4xv?

C 11ms™! < 3 m (QS—
D 125ms™ (4

Ve g (Total 1 marin
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23.

PhysicsAndMathsTutor.com

A railway truck of mass 2000 kg travelling horizontally at 1.5 m s~ collides with a stationary truck
Attor he collsion wdathe ollsion - onserved.
After the collision they move together. -2 I e EK "“A’

A000 X\-S = SDUO*x Vv

Which row is correct? P l - Pll

Speed of the trucks immediately after
collision/ m s

Effect of collision on total
kinetic energy

VA 0"0m§|

[=]

(=]

[=]

A 0.6 no/(;ha‘fge
_B_ 0.6 decrease
C pr g no/ahafge
D pr g decrease

[=]

24,

A body of constant mass falls freely due to gravity.

The rate of change of momentum of the body is equal to its

A Kkinetic energy.

B mass.

C gravitational potential energy.

o o] [o] [o

D weight.

q< PhysicsOnline.com

(Total 1 mark)
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25 The graph shows how the resultant force F' on a football, which is initially at rest, varies with time

t. F ol porihive

F Fw{baunmm

{ +L“" w

Which graph shows how the momentum p of the football varies with time #?
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(Total 1 mark)

‘/ PhysicsOnline.com @ PhysicsOnline



Force, Energy and Momentum MCQ PhysicsAndMathsTutor.com

26 Objects P and Q are initially at rest at time 1 =0

o . Fat= wav
The same resultant force F'is applied to P and Q for time 7.
The mass of P is 10 times greater than the mass of Q. MQ Q t - ‘
What is the ratio k_inetjc energy of P, UAP AVQ 1))
kinetic energy of Q
2 2

A o = Bl W (v .10 [

B 1 C

Ea Mo \Va/ t \lO
Cc 10 o - . 0 |
D 100 \0

(Total 1 mark)

27 A mass of 2.5 kg is released from rest at X and slides down a ramp, of height 3.0 m, to point Y as
"|  shown.
O: o’ ( ) 3¢-9°
) &
A “-‘/\Z.
i e 5.0m
30m \\\\\\
\V\\.\h : &
v (é \\\ Y
e 4.0 m )

When the mass reaches Y at the bottom of the ramp it has a velocity of 5.0 m s7".

What is the average frictional force between the mass and the ramp?
= WMa

A 85N (@] Fhs.ﬂm*
0 o (3

B 106N 2SXq.9x3-4" - F = 2.§%x25

C 147N e 147-€2Y = 49N

D 245N

§=S0 wu=0 v=30 a:=¢ ? t (Total 1 mark)
2 -
vzg u‘l‘\' 148 oz \/2 : S0 =1'Y|Ms1
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28 The graph shows how the force F’ applied to an object varies with time .
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What is the momentum gained by the object from ¢ =0to # =10 s?

A 18kgms AP'- Fat = ara

B 32kgms™ Af'.' @_xq_s* 4_10 xé
C 40kgms™ e §

_D 58 kg ms™! El

Qr: 6+42 - X

(Total 1 mark)
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29 Two identical balls, X and Y, are at the same height and a horizontal distance of 25 cm apatrt.

X is projected horizontally with a velocity of 0.10 m s~! towards Y at the same time that Y is
released from rest. Both X and Y move freely in the absence of air resistance.

What is the distance between the balls 1.0 s later?

A 0.15m (@] "\Oﬂkatxmé, S= Vt 0:10%1.0=0 10m

B 0.25m 0O-AS-0:10 = O:(Sw
C 24m Vedizel M'\ M & ‘\J(u.
D 49m Some e

(Total 1 mark)

30 Two bodies of different masses undergo an elastic collision in the absence of any external force.

Which row gives the effect on the total kinetic energy of the masses and the magnitudes of the
forces exerted on the masses during the collision?

Total kinetic energy Magnitudes of forces
i remains unchanged same on both masses El
B remains unchanged greg#€r on the smaller mass
C dggea’ses same on both masses
D deguaa‘ses greg#€r on the smaller mass

(Total 1 mark)
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31 The diagram shows a uniform metre ruler of weight 1.5 N pivoted 15 cm from one end for use as
"l asimple balance.
_object of unknown weight 2.5 N weight
p/ :
vl 5wy [
/ | 1 |
pan >
A .S
ruler
N 15 cm als 60 cm ol
A scale pan of weight 0.5 N is placed at the end of the ruler and an object of unknown weight is
placed in the pan. The ruler moves to a steady horizontal position when a weight of 2.5 N is
added at a distance of 60 cm from the pivot as shown.
U2 N ¥
What is the weight of the object? M S M
(o.s-c-u\ x0:[§ :(I-S'* 035)
A 95N
+(2-5%0-60)
B 10.0N El
Wz 2:028 - 007§
C 130N (@]
— 0-IS
D 135N [=] wz:I(3-0N
(Total 1 mark)
32 A non-uniform sign is 0.80 m long and has a weight of 18 N
| Itis suspended from two vertical springs P and Q. The springs obey Hooke’s law and the spring

constant of each spring is 240 N m™"

i I

1 —centre
of mass

0.65m 0.15m

I8N

The top end of spring P is fixed and the top end of spring Q is adjusted until the sign is horizontal
and in equilibrium.
v

Aok £ m=m
19X0-65= Fx0.90  F= [£625 N
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What is the extension of spring Q?

A 0014m Frke

B 0.038m o

¢ 004om = ex F - [5.625 - 50604 w
o ocorn - k 240

(Total 1 mark)

33 Three coplanar forces Fy, F> and F’3 act on a point object.

Which combination of forces can never produce a resultant force of zero?

Fy/IN Fo/N F3/N <
A 3 4 5 o 4’
B 8 8 8 = A
c 2 10 10 = 2>:
D 3 6 10 (@]

24038 9210 So can worer bdee He ON Jorg T TM

34 A projectile is launched with a speed of 25 m s at an angle of 35° to the horizontal, as shown in
the diagram.

Air resistance is negligible.

S

) w: AT e I 143 £= v-u - 0~ 143 _ .44 ¢
v=0 T
-q.9
a =-4.%) !

t-?
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What is the time taken for the projectile to return to the ground?

A 15s -
B 21s TMt - 2)('4-‘ - 211 $
C 29s (@]
D 42s o

(Total 1 mark)

qi PhysicsOnline.com @ PhysicsOnline



Force, Energy and Momentum MCQ PhysicsAndMathsTutor.com

The diagram shows a gas patrticle about to collide elastically with a wall.

35.

B
--

m

Which diagram shows the correct change in momentum Amyv that occurs during the collision?

A B
mv mv mv mv
- ) f) "
T~ -
Ay Amvy
C D

Amy

(@] VM’/"O qum
¢ L= ouv o {'o‘\'\u.r'\
il g

(Total 1 mark)
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