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1 When there is no wind, the engines of an airship push it due north at 20m/s.
The wind is blowing from the west to the east at 12m/s.

Which vector diagram shows how the resultant velocity R of the airship is obtained?

A B
20m/s . . 20m/s
12m/s i i 12m/s
C D
R 20 m/s 20m/s R
12m/s \\\\ // 12m/s

2 A student runs from point X to point Y.

Which quantity is a vector?

A her average speed for the run

B how long it takes to complete the run
C the displacement of Y from X
D

the distance she runs
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3 A stone is dropped from rest from the top of a ladder. It falls and hits the ground. It does not
rebound.

Which speed—time graph is correct?

A B
A A
speed speed
of stone of stone
0 > 0 >
0 time 0 time
C D
A A
speed speed
of stone of stone
0 > 0 >
0 time 0 time

4 A student kicks a ball horizontally along the ground. As he does so, his foot applies a force to the

ball.

At the same time, the ball applies a force to his foot.

How do these forces compare?

A

B
C
D

The force on the foot is equal to the force on the ball and in the opposite direction.
The force on the foot is equal to the force on the ball and in the same direction.
The force on the foot is smaller than the force on the ball and in the opposite direction.

The force on the foot is smaller than the force on the ball and in the same direction.

© UCLES 2021 3174/12/M/1J/21 [Turn over



4

5 The diagram shows a parachutist falling towards Earth.

air resistance

The lengths of the arrows represent the sizes of the forces on the parachutist and the parachute.

How is the parachutist moving at the instant shown?
A accelerating downwards

B constant speed

C decelerating downwards

D

decelerating upwards

6 The driver of a car sees a hazard in the road and applies the brakes to stop the car.

Which quantity does not depend on the condition of the road?
A the braking distance

B the average deceleration of the car as it brakes

C the force on the car causing deceleration
D

the thinking distance

7 A satellite is in a circular orbit around a planet.

Which statement is correct?

A Its acceleration is constant in direction but not in size.
B Its acceleration is constant in size but not in direction.
C Its gravitational potential energy varies.
D

Its velocity is constant.
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8 Which property of an object resists a change in its state of rest or motion?

A acceleration

B density
C mass
D velocity

9 An object of mass 10kg falling freely in the gravitational field close to the Moon’s surface has
an acceleration of 1.6m/s>.

What is the gravitational field strength on the Moon?

A ON/kg B 1.6N/kg C 10N/kg D 16N/kg

10 A measuring cylinder contains 50 small, dry metal spheres.
When 25cm?® of water is poured into the cylinder, the meniscus is at the 60cm?® mark.

What is the volume of one sphere?

A 50-25 B 50+25 c 60-25 p 60+25
60 60 50 50

11 The total weight of the load and the wheelbarrow shown is 600 N.

70cm . 50cm

|l
-l

load

pivot

U/P

Y600N

What is the size of the minimum force F needed to lift P off the ground?

A 350N B 430N C 600N D 840N
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12 A rectangular block of metal has weight 6.0 N and measures 3.0cm x 4.0cm x 5.0cm.

The block rests on a horizontal surface. The face with the largest area is in contact with the
surface.

What is the pressure exerted by the block on the surface?

A 0.10N/cm? B 0.30N/cm? C 0.40N/cm? D 0.50N/cm?

13 The diagram shows an instrument that a student uses to determine atmospheric pressure.

Which distance does the student use when calculating atmospheric pressure?

vacuum—__|

mercury—_ | Y- ID

14 The diagrams show identical large tanks filled with water to different depths.
A diver is horizontal in each tank.

Which diver experiences the greatest pressure?

A B C D
01 01 0 01
depth/m
2 21 2 2
Yp
4 4 41 4-
6 6 6 6- S
8 M 81 81 8
W
10 10 10 10
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15 A student does an experiment in which she measures the volume of a fixed mass of gas at
different pressures. The temperature of the gas remains constant.

Which graph shows her results?

A B Cc D
A A A A
volume volume volume volume
0 pressure 0 pressure 0 pressure 0 pressure

16 A crane moves its load diagonally, as shown.

By which distance is the weight of the load multiplied to calculate the change in gravitational
potential energy of the load?

FF\/EBJ of load

original position of load

17 Two solar cells of equal area but different efficiencies are exposed to sunlight of different
brightnesses for the same time.

Which statement applies to the more efficient cell when compared with the less efficient cell?
A It generates less electrical energy from sunlight of greater brightness.

B It generates less electrical energy from sunlight of the same brightness.

C It generates the same electrical energy from sunlight of greater brightness.
D

It generates the same electrical energy from sunlight of lower brightness.
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18 Four people run up the same set of steps.

Which person produces the most power?

weight/N time/s
A 500 3.0
B 500 5.0
Cc 900 3.0
D 900 5.0

19 Which expression describes thermal conduction in solids that are non-metallic?
A transfer of free molecules throughout the solids
B transfer of vibrations between neighbouring molecules
C transfer of electrons between neighbouring molecules

D transfer of free electrons throughout the solids

20 Which type of thermometer is used to measure temperatures above 1000°C, and which type is
used to measure temperatures that change rapidly?

to measure temperatures | to measure temperatures
above 1000°C that change rapidly
A liquid-in-glass liquid-in-glass
B liquid-in-glass thermocouple
C thermocouple liquid-in-glass
D thermocouple thermocouple
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21 Two liquid-in-glass thermometers are almost identical. They contain the same quantity of the
same liquid, and the diameters of their capillary tubes are the same.

The only difference is that one thermometer is longer than the other.

Which row shows how the ranges and the sensitivities of the thermometers compare?

ranges sensitivities
A different different
B different same
C same different
D same same

22 The graph shows how the temperature of a fixed amount of a material changes when heated at a
constant rate.

temperature

Y

time

Which row shows the melting point and the boiling point of the material?

melting point boiling point
A 1 3
B 1 4
Cc 2 3
D 2 4
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Initially, the molecules of a substance are close together. They move past each other and change
position.

During a specific change of state, the molecules of the substance become slightly closer together
and vibrate about fixed positions.

What is the change of state?

A boiling

B condensation
C melting

D solidification

A student writes three statements about what happens when the air in a balloon cools.

1 The molecules move closer together.

2 The molecules become smaller.

3 The mass of the molecules decreases.
Which statements are correct?

A 1only B 1and2only C 2and3only D 1,2and3

A wave moves along a rope.

How do the particles of the rope vibrate as the wave passes?

A They all vibrate in exactly the same way and at the same time as each other.

B They all vibrate in exactly the same way but slightly out of step with neighbouring particles.
C They all vibrate with different periods.
D

They all vibrate with different frequencies.

A plane mirror reflects a ray of light from an object, as shown.
At which position is the image of the object formed?
De SA

L o, plane mirror
Cc

object
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27 A piece of paper torn out of an exercise book is shown.

e \_/\ 7
As Light enters the less dense wmedivum,

the angle from the normal increases.

Which process must be taking place?
A dispersion

B magnification
C reflection
D

refraction

28 The thin converging lens in a camera forms image YZ of object PQ.

‘ lens
P 1 Y%
f i
object 3 image
u F
o \NW
Q 3 z
X

Distance LF is the focal length of the lens.

To which point does ray QX travel after passing through the lens?

A F B W c Yy D Z

29 Which statement about the image formed by a converging lens is correct?
A ltis always real and inverted.
B Itis always real and upright.
C Itis always virtual and upright.
D

It may be either virtual or real.
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30 A student writes four statements about electromagnetic waves.

1 A medium is needed for their transmission.

2  Their speed in air is 3.0 x 10°km/s.

3 They are composed of electrons.

4  They produce ionisation when their wavelengths are very short.
Which statements are correct?

A 1and?2 B 1and3 C 2and4 D 3and4

31 A loudspeaker produces four sounds of different frequencies.

1 1.0Hz
2 10Hz
3 1.0kHz
4 10kHz

Which sounds are audible for a healthy human ear?

A 1and?2 B 2,3and4 C 3and4only D 4only

32 A sound wave passes through three different mediums arranged next to each other.

The speed of the sound wave decreases as it passes from the first medium to the second and
then increases as it passes from the second medium to the third.

In which order does the sound wave travel through the mediums?

A gas — liquid — solid
B liquid — solid — gas
C solid —» gas — liquid
D

solid — liquid —» gas
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33 A softiron bar and a steel bar each have a coil of wire wound around them.

34

35
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Each coil is connected to a battery and a switch.

—

—

=S

‘| —soft iron bar

—

| steel bar

=

T

The switches in both circuits are closed and iron nails are held close to each of the bars.

Both switches are then opened and iron nails are held close to each of the bars again.

Which bars attract the nails when the switches are closed, and which bars attract the nails after
the switches are opened?

while switches are closed

after switches are opened

both bars attract nails
both bars attract nails

only soft iron bar attracts nails

only soft iron bar attracts nails
only steel bar attracts nails

neither bar attracts nails

O o0 W »

neither bar attracts nails

only steel bar attracts nails

In a photocopier, particles of ink are attracted to an area of a plate on which an excess of
electrons are fixed in position.

Is the area of the plate with an excess of electrons a conductor or an insulator, and what is the
charge on the particles of ink?

A The areais a conductor and the particles of ink are negatively charged.
B The area is a conductor and the particles of ink are positively charged.

C The areais an insulator and the particles of ink are negatively charged.
D

The area is an insulator and the particles of ink are positively charged.

A student uses a multimeter to measure the current in a 4.7 kQQ resistor connected to a 30V
source.

Which range of the multimeter is best?

A 0-1mA B 0-10mA C 0-100mA D 0-1A
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36 A car battery supplies a current of 5.0 A to the car’s headlamps for 30 minutes.

What is the charge that flows in this time?

A 25C B 150C C 360C D 9000C

37 Which graph shows how the resistance R of a constant length of wire depends on its
cross-sectional area A?

A B C D

38 Two long, straight, parallel wires pass vertically through a horizontal board.

wire—_ _~wire
horizontal
board >Z

The two wires carry currents in the same direction. This produces forces on the wires.

What is the magnetic field pattern on the board, and do the wires attract or repel each other?

A B

wires attract each other wires repel each other
C D

wires attract each other wires repel each other
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39 Which radioactive emissions are deflected when passing through both electric fields and
magnetic fields?

A alpha-particles, beta-particles and gamma rays
B alpha-particles and beta-particles only

C alpha-particles and gamma rays only
D

beta-particles and gamma rays only

40 A cloud of gas in space collapses to form a star which is stable for billions of years.

Which process releases energy in the star and prevents the star from further collapse?
A ionisation

B nuclear fission

C nuclear fusion
D

radioactive decay
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