Which is a scalar quantity?

o o w »

momentum
weight
power

moment

[=]
(=]

[1 mark]



matt

matt


|:|Z| The velocity—time graph for a falling object is shown.

velocity

23

0

0

Which of the following shows the corresponding acceleration—time graph?

A
acceleration
0
0 time
C
acceleration
0
0 time
A O]
B[]
c [=]
D [2]

2 3

acceleration

acceleration

[1 mark]
B
time
D
time

Turn over »
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L [3]

A girl jogs at 2.0 m s~ in a straight line for 30 seconds, turns around and returns
to her starting point 20 seconds later.

What is her average velocity and average speed?

Average velocity/m s

Average speed/m s

A Oms" 24ms” [o]
B Oms" 2.5ms’ [o]
o 1.0ms"' 20ms”! [©]
D 25ms”! 25ms” [o]

H

[1 mark]


matt

matt

matt


The mass of fuel in a racing car decreases during a race. As a result the lap

time decreases.

Which of the following could explain this decrease?

There is less friction on the race track.

The maximum speed of the car has increased.

o o W »

The engine is more efficient.

The maximum acceleration and deceleration are greater.

RIENCRENG

[1 mark]


matt

matt

matt


What is represented by the area under a force—displacement graph?
[1 mark]
rate of change of kinetic energy @

change in momentum |§|

work done |§|
acceleration [©]

o o w »



matt

matt

matt


Which of the following is not a unit of power?
[1 mark]

Nms" @

Js @
w [=]
[=]

kgm?®s™

o O m >



matt

matt

matt


A roller coaster car is raised to a height of 65 m and released from rest.

What is the maximum possible speed of the car?

[1 mark]
A 1lms El
B 25ms!  [©]
C 36ms'  [O]
D 130ms"  [©]


matt

matt

matt

matt

matt


A bullet of mass 10 g is fired with a velocity of 100 m s from a stationary rifle of mass
4.0 kg. Consider the rifle and bullet to be an isolated system.

What are the recoil velocity of the rifle and the total momentum of the rifle and bullet just

[1 mark]

after firing?
Recoil velocity Total momentum
/ms™ /I kg m s
A 0.25 0 [=]
B 0.25 1.0 [=]
c 0.40 0 [=]
D 0.40 1.0 [=]



matt

matt

matt


Elzl Which row correctly states whether momentum, mass and velocity are scalar or vector

quantities?
[1 mark]
Momentum Mass Velocity
A scalar scalar vector E
B vector scalar scalar El
C scalar vector scalar E
D vector scalar vector IE|

POX


matt

matt
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The graph shows how the force £ applied to an object varies with time ¢.

10

FIN

2 4 6 8 10

t/s

What is the momentum gained by the object from ¢ =0to =10 s?

A 18kgm s
B 32kgm s
C 40kgms’'
D 58kgms’

[1 mark]

o] [o] [o] o]

Turn over for the next question

2 7
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Two identical balls, X and Y, are at the same height and a horizontal distance of 25 cm
apart.

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?

[1 mark]
A 0.15m (=]
B 025m (=]
C 24m [=]
D 49m [=]



matt

matt

matt


12 Which row gives two features of graphs that provide the same information?

Feature 1

Gradient of a

A displacement-time graph
B Gradient of a
displacement—time graph

Gradient of a
C N
velocity—time graph

D Gradient of a
velocity—time graph

Feature 2

Area under a
velocity—time graph

Area under an
acceleration—time graph

Area under a
displacement—time graph

Area under an
acceleration—time graph

[1 mark]



13 Which graph best represents the velocity—time graph for a ball that is dropped from rest and
bounces repeatedly?
[1 mark]

velocity / velocity /

ms—! 0 ms-! 0

0 time / s 0 .
time / s

velocity / velocity /
ms- ms—l

0 time /s 0 time / s
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A car’s engine produces a useful output power of 6.5 x 10*' W box

The car of mass 950 kg is moving up a hill at a steady speed.
The slope of the hill is 12° to the horizontal. Resistive forces on the car are negligible.

re

What is the steady speed of the car?

12°

[1 mark]
A 70ms’ E
B 12ms’ [=]
Cc 34ms’ E|
D 68ms ' o




IIEl A girl is bouncing on a trampoline.

Assuming that air resistance is negligible, her acceleration
[1 mark]

A is zero when she is at maximum height.
B is constant when she is in the air.

C changes direction as she rises and then falls.

o] [o] o] o]

D is maximum just before she lands on the trampoline.




Two spheres, P and Q, have the same volume but P has a greater mass. The spheres fall
in air at their terminal velocities ve and vq respectively.

Which row states the relationship between ve and vq and the reason?

[1 mark]
Relationship
between Reason
vp and vq
Terminal velocity is unaffected b
A veTva m)z;ss 7| [=]
The mass of Q is less and it
B Vo = ve accelerates more El
P reaches equilibrium at a lower
c va = ve terminal velocity El
Q reaches equilibrium at a lower
D ve = Va terminal velocity [=]




3 5 Do not write
outside the

1 7 box

Which graph best shows how the kinetic energy of a simple pendulum varies with
displacement from the equilibrium position?

[1 mark]
kinetic energy kinetic energy
0 0
0 displacement 0 displacement
A B
kinetic energy kinetic energy
0 0
0 displacement 0 displacement
C D

IB/M/Jun17/7408/1
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Objects P and Q are initially at rest at time 1 =0
The same resultant force F'is applied to P and Q for time T.

The mass of P is 10 times greater than the mass of Q.

kinetic energy of P
kinetic energy of Q

What is the ratio

A 01

B 1

C 10

D 100

ol [o D) [o

[1 mark]

Do not write
outside the
box



What is a correct unit for the area under a force-time graph?

[1 mark]
A Nm (=]
B kgms ' E
C kgms? El
D Ns' E




Immediately after take-off from the surface of the Earth, a rocket of mass 12 000 kg
accelerates vertically upwards at 1.4 m s?

What is the thrust produced by the rocket motor?
[1 mark]

A 1.7x10°N
B 10x10°N
C 13x10°N

D 16x10°N

o] [o [o] o]




Do not write
outside the

@Il What is the approximate average kinetic energy of a cyclist in a race? box
[1 mark]

A10] [=]
B 10kJ [=]
c 10MJ [=]
D 10TJ (=] |



IZ@ Which row contains vector quantities only?

A acceleration mass
B displacement momentum
Cc energy force
D distance speed

o] [of [o] [of

[1 mark]

Do not write
outside the
box



IZE' A car of mass 1000 kg accelerates uniformly from rest to a speed of 25.0 m s ' in 50.0 s.
The car is travelling along a horizontal road.

What is the average useful power output of the car over this period?
[1 mark]

A 0.50 kW
B 2.00 kW
C 6.25kW

D 125kW

o] o [o] [o]




Two cars P and Q leave from the same point and travel in the same direction.
Q leaves at time ¢ = 0 and P leaves one second later.
The figure shows the velocity—time graph for P and Q.

v/m s~!

40—

30l ".J.‘.”
] NN Se==g

20 e e L

[Tl tl T

10 - | | Fo
'/// NN Aif_#F
0/ [ 1 ‘_‘
0 2 4 6 8 /s

I \\\

What is the distance between Q and P when ¢ = 8 s?
[1 mark]

A 40m

B 80m

C 160m

o] [o] [o] o]

D 180 m




Do not write
outside the

@El A 0.20 kg mass is suspended from a spring. A 0.10 kg mass is suspended from box
the 0.20 kg mass using a thread of negligible mass.
The system is in equilibrium and the thread is then cut.

0.20 kg

2
&

0.10kg

What is the upward acceleration of the 0.20 kg mass at the instant that the thread is cut?
[1 mark]

A 33ms?

B 49ms”
C 65ms?

D 98ms”

o] [o] [o] o]




24

Do not write
outside the
A body of constant mass falls freely due to gravity. box

The rate of change of momentum of the body is equal to its
[1 mark]

A Kinetic energy.
B mass.

C gravitational potential energy.

o] o [o] [o]

D weight.




An electric vehicle is driven by a motor which produces a constant driving force.
The vehicle travels from rest along a straight horizontal road.
Friction and air resistance are negligible.

Which statement describes the variation with time of the power developed by the motor?
[1 mark]

A It stays constant.

]

B It increases linearly from zero.

C lItincreases non-linearly from zero.

o] [o] [o] o]

D Itincreases from zero to a maximum and then decreases.




Which is a correct statement about mechanical power?
[1 mark]

A ltis a vector quantity.

B Itis measuredinJ.

C In fundamental units, its unit is kg m?s™

o] [o] o] o]

D It can be calculated from force x distance moved.




Which row describes charge and impulse?

Charge Impulse
A scalar scalar
B scalar vector
C vector scalar
D vector vector

o] Lo o] [o]

[1 mark]




Which quantity is represented by the area under a force-time graph?
[1 mark]

A average power El

B elastic strain energy stored E

C momentum change E

D work done E [ ]




28
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Elil The diagram shows how the speed v of an object varies with time . box

v
0 .
0 t T
Which graph shows the variation of distance s with ¢ for the object?
[1 mark]
A B
s s
0 0
0 t T 0 t T
C D
s s
0 0
0 t T 0 t T

IB/M/Jun20/7407/2
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[3]2] The drag force on a boat is kv?, where v is the speed and k= 64 kg m™'. box

The boat’s engine has a useful power output of 8000 W.

What is the maximum speed of the boat?
[1 mark]

A 02ms™!
B Sms’!

C llms™!

o] [o] [o] o]

D 125ms™!




Mechanical power

[1 mark]

A is a vector quantity.

B is measured in J.

C has base units of kg m? s>,

o] o] [o] o]

D can be calculated from force x distance moved.




Do not write
outside the

Small water drops leave a tap with zero velocity at intervals of 0.20 s. box
They then fall freely 0.80 m to reach a horizontal surface.

How far has a drop fallen when the previous drop hits the surface?
[1 mark]

A 0.16m [=]
B 0.20m (=] [
C 0.40m [=]
D 0.60m [=]




E@ An electric motor lifts a load of weight I through a vertical height 4 in time .
The potential difference across the motor is ¥ and the current in it is 1.

What is the efficiency of the motor?
[1 mark]

A T =]
Vit
(]

Vi
B —
Wht

Wht
c _
Vi

o Lo [

vi
Wh




Which is the shortest distance?

A 10 Gm

[]

B 10" km

C 10*um

o L] o] [of

D 107 fm

[1 mark]




2

n 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.

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

A 32N [=]
B 75N (=] O
C 86N [=]
D 9.6N [=]

[1 mark]

Do not write
outside the
box



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

B/

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

o] o [o] [o]

[1 mark]

Do not write
outside the
box



A Formula 1 racing car uses up its fuel during the race, causing its lap times to decrease.

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.

[1 mark]

o] o] o] o]
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A golf ball has a mass of 46 g and is initially stationary. box
The diagram shows the variation with time of the force acting on the golf ball as it is hit with
a golf club.

0.7 I T T
ST
05—+ / N
N
04— N
force / kN A N
0.3 A
0.2
\
H ,\\,v
0.1 7
O h
0 2 4 6 8 10 12 14 16 18
time / ms

What is an estimate of the kinetic energy of the golf ball immediately after it is hit?
[1 mark]

ASJ
B 501J
C 2501J

D 500)J

o] [o] o] o]
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An object of mass m is accelerated from rest to a velocity v by a constant resultant force F. box

What is the work done on the object during this acceleration?
[1 mark]

AT =]

o] L) [o
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P and R are uniform spheres of mass 3 kg and 4 kg respectively. box

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.

Which diagram shows the position of the centre of mass?
[1 mark]

98
=
|~

©
®
©
®

L L
C D
4L 2L
7 3
Q Q
® @ @ - ®
L L

o] [o] [o [o

Turn over for the next question

Turn over »
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A vehicle travels on a straight road, starting at time 1= 0
The graph shows how its velocity varies with time.

20

15

N / | ﬁ‘\':

velocity /ms~! 5

L
o

101520 25 30NAS T

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

A 115m

B 190 m

C 260 m

o] [o] [o] o]

D 370 m

[1 mark]

Do not write
outside the
box



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
[1 mark]

A moving down at a constant velocity.

B moving down with a decreasing velocity.

C moving up at a constant velocity.

D moving up with a decreasing velocity.

o] [o] [o] o]




A mass m is added to a vertical spring that is initially unextended, as shown in Diagram 1.

The mass is then lowered until it hangs stationary on the spring, as shown in Diagram 2.

The extension of the spring is now AL.

/,%

’//;/’//

%

—

—

_ﬁ/
m

Diagram 1

Diagram 2

How much energy is transferred from the mass—spring system?

A =]

[1 mark]

Do not write
outside the
box
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Questions 46 and 47 are about three spheres X, Y and Z. box

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

X Y Z
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 accelerations of the spheres at the instant they are released?

[1 mark]
A The acceleration of X is less than that of Y. E
B The acceleration of X is greater than that of Z. E
C The acceleration of X is the same as that of Y. E
D The acceleration of Y is less than that of Z. \i[
n What is true about the terminal speeds?
[1 mark]

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.

o] [o] [o] o]

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

Turn over for the next question

Turn over »
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A car travels at 100 km h™" on a motorway. box
What is an estimate of its kinetic energy?
[1 mark]
A 10*] (=]
B 10°] (=] =
C 10°] (=]
D 107 [ =]




An aeroplane flies horizontally at 150 m s™! along a bearing 60° east of north.

N

60°

How far north from its starting position is the aeroplane after one hour?
[1 mark]

A 270 km [=]
B 470 km [=] B
C 510 km [=]
D 540 km [=]




Do not write
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A ball is thrown vertically upwards and returns to its original position 2.4 s later. box
The effect of air resistance is negligible.

What is the total distance travelled by the ball?
[1 mark]

A 59m
B 7.1m

C l4m

o] [o] [o] o]

D 28 m




El] Which description of a couple and its unit is correct?

Description Unit
A consists of two equal parallel forces Nm'
B produces translational motion N m
C | consists of two equal and opposite forces Nm
D produces rotational motion Nm'

[1 mark]

ol L) L] o]

outside the
box



E@ P and Q are two balls of the same diameter. P has a greater mass than Q.

Both balls are projected at the same time from the top of a tall building that stands

on horizontal ground.
Both balls are projected with the same horizontal velocity.

P reaches the ground after time #, and at a horizontal distance d, from the building.
Q reaches the ground after time 7, and at a horizontal distance d, from the building.

The air is still and air resistance is not negligible.

Which row is correct?

Time Horizontal distance
A le=1Iq dp=dq
B te=1q dp>dq
Cc lp<lq dp=dqg
D lp<lq dp>dqg

o o [ o]

[1 mark]




E@ A firework rocket moves vertically upwards.

The rocket’s fuel burns at a steady rate to produce a constant thrust.

The mass of the rocket decreases with time.

Ignore the effects of air resistance on the rocket.

Which row shows the acceleration of the rocket before, and the acceleration immediately

after, the fuel has been used up?

Acceleration before Acceleration immediately after
A increasing upwards constant downwards
B increasing upwards decreasing upwards
C constant upwards constant downwards
D decreasing upwards constant downwards

[1 mark]

o Lo [ o]

Do not write
outside the
box
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A climber wears a harness attached to a rope. The rope passes through a brake. There is box
friction between the rope and the brake.

The climber uses the brake to descend at a steady speed of 0.50 m s .

The combined mass of the climber, the harness and the brake is 60 kg.

What is the rate of energy transfer to the brake and rope?
[1 mark]

A 15W
B 29W

C I50W

o] [o] [o] o]

D 290 W




34

E@ A solar panel powers a pump for a water feature.

top container

0.60 m

bottom container

| solar panel

Solar energy is incident on the solar panel at a rate of 1.5 W.

Water from the bottom container is continually pumped through a vertical height

of 0.60 m to the top container.

The overall efficiency of the solar panel and the pump is 20%.

What mass of water can be pumped into the top container each second?

ASg
B 50g
C 100g

D 250 ¢g

o] [o [o] o]

[1 mark]

3 4

IB/M/Jun22/7407/2
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P and Q represent displacements.
/
Q

What is the resultant displacement when P and Q are added?

N =

v

[1 mark]

C/ ED




A ball is dropped from a height 4. The ball hits the ground with a velocity v.

The ball is now dropped from a height of 2A.
Air resistance is negligible.

What is the velocity at which the ball hits the ground?

Av El
B V2v =
]
C w2 =
D 2v E

[1 mark]

Do not write
outside the
box



Which combination of an object’s speed and journey time gives a distance travelled

of I mm?
Speed Journey time
A 10 pm s~ 100 s
B 10 kms™! 0.01 ps
c I nms™! 1 Gs
D 0.1 Mms™! 100 ns

o] [o] o] o]

[1 mark]




Do not write

outside the
A person jumps as high as she can from a standing position. box
What is a reasonable estimate of her speed just after she leaves the ground?
[1 mark]
A2ms’ =]
B 4ms’ =]
C 8ms™' [=]
D 10ms™ [=]




An object is moving in a straight line. A graph is plotted to show the variation of the

momentum of the object with time.

Which quantities can be calculated from the gradient of the graph and the area under

the graph?
Gradient of graph Area under graph
A power mass x displacement
B force work done x time
C power work done x time
D force mass x displacement

[1 mark]

o] [of D] o]

Do not write
outside the
box



Which is a pair of vectors?

[1 mark]

A weight and work E|

B force and energy E

]

C displacement and momentum E

D acceleration and power El
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A heavy uniform trapdoor is hinged to the floor. It is held open by a rope as shown. box

rope

trapdoor

floor

Which arrow shows the direction of the reaction force of the hinge on the trapdoor?

[1 mark]
A [=]
B [=]
=
D [=]
A sphere of mass m falls with speed v.
The resistive force on the sphere is kv, where k is a constant.
What is the terminal speed of the sphere?
[1 mark]

A s [=]

] Lo [o

32
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A trolley moves down a slope with constant acceleration. box

The mass of the trolley is doubled and the trolley moves down the same slope again.
Air resistance and friction are negligible.

Which is correct?
[1 mark]

A The accelerating force is unchanged. El

B The accelerating force is halved. ED
C The acceleration is unchanged. El
D The acceleration is halved. E

A variable force F acts on an object of mass 2.0 kg. The object is at rest at time 1 =0

The graph shows the variation of F with .

20

F/N

10

0 05 10
t/s

What is the speed of the object when 1 = 1.0 s?
[1 mark]

A 3.75ms’!
B 5.00ms!
C 7.50ms!

D 150 ms!

@@D@@

Turn over »
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The graph shows the variation with time of a quantity y for an object as it falls through
the air.

0 -
0 time

Which row gives y and the amount of air resistance?

[1 mark]
y Air resistance
A distance negligible [=]
B distance not negligible E
H
C speed negligible E
D speed not negligible E

Do not write
outside the
box



An electric pump forces water continually through a horizontal pipe at a speed of 4.0 ms™".

cross-sectional area of the pipe = 5.0 x 107* m?
density of water = 1.0 x 10° kg m 3

What is the useful power of the pump?
[1 mark]

Adow [=]
B8OW [o]
Cl6W EID
D32W [=]




Do not write

outside the
The graph shows the variation with time ¢ of the acceleration of an object moving in a box
straight line.
6
~
~
5 ~
/’/

4 -
acceleration EEEEEENEN AN
/m s2 AT

"

2

1

0

0 1 2 3 4 5

t/s

When ¢ = 0 the speed of the object is 4.0 m s_.

What is the speed of the object when ¢ = 5.0 s?
[1 mark]

A 10ms’!
B 14ms’!

C 20ms™!

o] [o] [o] o]

D 24ms’!




An object is released and falls from rest.

Air resistance is negligible.

After falling for time ¢, the momentum of the object is
[1 mark]

A constant.

B proportional to \/; .

C proportional to .

o] [o] [o] o]

D proportional to #.




A horse starts walking from point X on a circular track of circumference 60 m.

The speed of the horse is a constant 2.0 m s ™.

What is the horse’s displacement from X after 45 s?
[1 mark]

A 19m
B 30m
C 38m

D 90m

o] o] [o] o]




A particle travelling horizontally at 1.0 x 10’ m s~ ! enters a region where it has a constant
vertical acceleration of 4 x 10'* m s2.

What is the horizontal distance the particle has travelled in the region when its vertical

displacement is 8 x 1072 m?
[1 mark]

A 02m D
B 0.1m
C2x10%m

D 04x10°m

o] o] [o] o]
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An object is thrown vertically upwards at time 1 =0 box

The object reaches its maximum height when ¢ = T and reaches its terminal speed on
the way down.

The magnitude of the object’s acceleration is a.

Which graph shows the variation of a with ¢?
[1 mark]

2 8

IB/M/Jun24/7408/1
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A man has a mass of 75.0 kg. box

He stands on weighing scales in a lift that accelerates upwards at 2.60 m s 2.

What is the reading on the scales during the acceleration?

[1 mark]
A 195N [=]
B 541N | =]
C 736N [ =]
D 931N [=]




An average force of 42 kN acts on the air passing through a jet engine. This force causes

the speed of the air to increase by 540 ms™_.

What mass of air passes through the engine in one minute?
[1 mark]

A 7.7%102kg

B 4.7kg

C 78kg

o] [o] [o] o]

D 4700 kg




7

(3]

A ballbearing X of mass 2m: is projected vertically upwards with speed u. A
ballbearing Y of mass m is projected at 30° to the horizontal with speed 2u at the
same time. Air resistance is negligible. Which of the following statements is
correct?

[1 mark]
A The horizontal component of Y's velocity is u. E
B The maximum height reached by Y is half that reached by X E ]
Cc X and Y reach the ground at the same time. El
D X reaches the ground first. E'




What is the relationship between the distance y travelled by an object falling freely

76 from rest and the time x the object has been falling?
[1 mark]
A y is proportional to x? E
B y is proportional to \x [ o]
C y is proportional to & E

) L]

D y is proportional to iz El
X




77

A car exerts a driving force of 500 N when travelling at a constant speed of
-1
72kmh on alevel track. What is the work done in 5 minutes?

30x10°) [2]
20x10°]  [=]
20x10°1  [2]
11x10°7  [2]

[1 mark]

OoOw>»




L] ]

78

Two masses hang at rest from a spring, as shown in the diagram. The string
separating the masses is burned through.

Which of the following gives the accelerations of the two masses as the string

breaks?

acceleration of free fall = g

[1 mark]

acceleration of acceleration of
1 kg mass upwards in | 2 kg mass downwards in
-2 -2
ms ms
A 3g 1g [o]
B 2g 2g [o]
c 2¢ 1g =
D 1g 1g (o]




|::| An object falls freely from rest. After falling a distance d its velocity is v. What is
79 its velocity after it has fallen a distance 2d?

A2y [=2]
B 4v [o]
c 2v [=2]
D V2v [2]

[1 mark]




80

An electric motor of input power 100 W raises a mass of 10 kg vertically at a

-1
steady speed of 0.5 ms . What is the efficiency of the system?
[1 mark]

5% 2]
12% [©]
50% <]
100% [ <]

o0 mw >




|:|:| The velocity of a vehicle varies with time as shown by the following graph.
81

Which graph below represents how the resultant force F on the car varies during

the same time?
[1 mark]

o] [o] lo] [o]
L]
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