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1 Fig. 1.1 shows part of the speed-time graphs for a cyclist and for a runner.
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Fig. 1.1

(@) Compare the motion of the cyclist and the runner during the first 6 seconds. Explain your
answetr.

............................................................................................................................................... [3]
(b) Describe the motion of the cyclist between time t=6.0s and time t=12.0s.
............................................................................................................................................... [1]
(c) Calculate the total distance travelled by the cyclist between t=0 and t=12.0s.
distance travelled = ... m [4]
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(d) After the first 6.0 seconds, the runner moves at constant speed for 4.0 seconds. He then
slows down uniformly and stops in a further 2.0 seconds.

On Fig. 1.1, complete the graph for the runner’s motion. [2]

[Total: 10]
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2 A Dboy steps off a high board into a swimming pool.

Fig. 2.1 shows the forces acting on the boy at one point in his fall.
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Fig. 2.1
(a) The 540N force is caused by gravitational attraction.

State the cause of the 100N force.

............................................................................................................................................... [1]
(b) Calculate the mass of the boy.

Mass of DOY = ... kg [2]

(c) Calculate the resultant force on the boy. State its direction.
resultant force = ... N
direCtion = ..o,
[2]
[Total: 5]
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3 Fig. 3.1 shows a metal plate-warmer.

plate of

metal
warming-tray

Fig. 3.1

The plate-warmer contains two small candle heaters. Plates of food are placed on top of the
warming-tray.

(@) (i) State the name of a process by which the thermal energy from the candles passes to the
warming-tray.

....................................................................................................................................... [1]
(b) The outside of the plate-warmer is shiny.
Suggest how this helps the plate-warmer to stay hot.
............................................................................................................................................... [1]
(c) The handles of the plate-warmer are made from metal.
Identify a problem with this, and suggest how the problem could be solved.
010] 0] =1 o o PP
= o 1o o S
(2]
[Total: 5]
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4 Fig. 4.1 is a simplified diagram of a geothermal power station.

(a) Describe the energy resource labelled X in Fig. 4.1.

turbine generator K
| steam | _
= ~ cooling
[ steam tower
- ,_| [ ———
very water
hot water
\_/—
Fig. 4.1

GradeM ax

(b) Identify the useful energy transformation that takes place in the geothermal power station.

Tick one box in each column.

input energy

chemical

electrical

gravitational

sound

thermal

output energy

chemical

electrical

gravitational

sound

thermal

(c) State two disadvantages of obtaining energy from fossil fuels.

© UCLES 2016
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5 Fig. 5.1 shows two men repairing a weak roof using a crawler-board.

crawler-board

Fig. 5.1

(a) Explain why use of the crawler-board prevents the men from falling through the roof.

(b) The crawler-board has a weight of 400 N. The total weight of the two men is 1600N. The area
of the crawler-board in contact with the roof is 0.8 m?.

Calculate the pressure on the roof when the men are on the crawler-board. Include the unit.

PrESSUIE = ..iiiiiiiiiieeeeeeeeeeeeiee e e e e e eeee e e e e e eeeeees [5]

[Total: 7]
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6 Fig. 6.1 shows an experiment to observe the motion of smoke particles in air.

microscope
light _L
( |
smoke particles bright dot
in air ¥
Fig. 6.1 Fig. 6.2

(@) (i) Fig. 6.2 shows the view through the microscope of one smoke particle, labelled P.

On Fig. 6.2, draw 3 lines to show the movement of this particle.

(2]
(ii) Explain what causes the smoke particle to move.
....................................................................................................................................... [2]
(b) The air containing the smoke particles becomes warmer.
Suggest how this changes the movement of the smoke particles.
............................................................................................................................................... [1]
[Total: 5]
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7  Fig. 7.1 shows equipment used to demonstrate thermal expansion.

A
pointer —_— copper rod
roller I |
T |
support _— o | ~fixed block
Fig. 7.1

(@) The copper rod is heated and expands. It turns the roller and moves the pointer.

On Fig. 7.1, draw the new position of the pointer.

(1]
(b) As the rod is heated, some of its properties change.
Identify how each property changes. Place one tick in each row of the table.
property of rod decreases increases stays the
same
volume
mass
density
(3]
(c) Suggest one disadvantage of thermal expansion.
............................................................................................................................................... [1]
[Total: 5]
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8 A student directs a ray of light towards a plane mirror, as shown in Fig. 8.1.

I
I
I
|
I
Z

plane
mirror

Z0N

ray of
light

X

Fig. 8.1

(@) (i) Name the line labelled X.

(ii) When angle ais 45°, angle b is also 45°.
Angle ais changed to 20°.

What is the new value of angle b? Tick one box.

20° 25° 45° 65°

© UCLES 2016 0625/31/M/J/16
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(b) The student now makes the ray of light from Fig. 8.1 pass into a glass block, as shown in
Fig. 8.2.
plane
mirror

glass

Fig. 8.2

Complete the table, using the labels from Fig. 8.2. The first label is done for you.

description label

an angle of incidence a

an angle of refraction

an internally reflected angle

a critical angle

a refracted ray

[4]
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(c) The student uses a converging lens to produce an image of an object. Fig. 8.3 shows the
arrangement.
E key:
' F = principal focus
O = object
@)

Fig. 8.3
On Fig. 8.3, using a ruler, carefully draw two rays from the object O to locate the position of
the image. Use an arrow to represent the image. [3]
[Total: 9]
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9 Fig. 9.1 represents the regions of the electromagnetic spectrum.

radio i micro- i i vi_sible ;ultraviolet; X-rays i gamma
waves . waves . : light owaves : rays
>
increasing
Fig. 9.1
(@) Complete Fig. 9.1:
(i) Add the label of the missing region. [1]
(ii) Complete the label under the arrow. [1]

(b) (i) State two uses of X-rays.

PSPPI
2SR
(2]
(ii) Describe two safety precautions taken by people using X-rays.
2 SRR
2 oottt eeeeeeeeeeetaaaaaeeeeeteeeeesaaeeeeeetttettantaeaeteeetetnn e aaaaaaanes
(2]
(iii) X-rays and light waves can both travel through a vacuum.
Identify the correct statement. Tick one box.
X-rays travel at a slower speed than light waves.
X-rays travel at the same speed as light waves.
X-rays travel at a faster speed than light waves.
(1]

[Total: 7]
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10 A student makes the circuit shown in Fig. 10.1 using a 12V battery.

Fig. 10.1

(@) Complete the sentences about the circuit. Use words from the box.

fixed resistor  lamp light-dependent resistor parallel series thermistor

(i) Components X andY are connNected iN ........cceeiiiiiiiiiiiiiieee e

(i) The COMPONENTY IS @ ..uuuuuiiii e eaeeaaeeasssanssasssansssnssnnnes

(b) Fig. 10.2 shows how the resistance of Y varies with temperature.
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temperature/°C

Fig. 10.2

(i) Describe how the resistance of Y varies with temperature.

© UCLES 2016 0625/31/M/J/16
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(ii) The temperature of Y is 10°C. The resistance of X is 20 Q.

Calculate the combined resistance of Y and X.

resistance = ..o Q [3]

(iii) Calculate the current in the circuit.
CUITENT = e A [3]
[Total: 10]
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11 (a) Putaring around the names of the metals which are attracted to magnets.

aluminium copper iron mercury magnesium  steel tin

(b) Fig. 11.1 and Fig. 11.2 show magnetic field patterns for bar magnets.

On each diagram, correctly label the poles. Write N or S.

Fig. 11.1

Fig. 11.2

© UCLES 2016 0625/31/M/J/16
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(c) For each diagram in Fig. 11.3, describe the force acting, if any. Use the words attraction,
repulsion, or no force.

charged
sphere
a = n
magnet
S N N S ...............................................

uncharged plastic strip

Fig. 11.3
(3]

[Total: 7]

© UCLES 2016 0625/31/M/J/16 [Turn over



GradeMax
Physics - 2016 - May/Jun - Paper 31 - QP - Cambridge

18

12 Two radioactive sources are used by a teacher. One source emits only alpha particles and the
other source emits only beta particles.

(a) Suggest how the sources can be identified.

............................................................................................................................................... [2]
(b) The teacher also has a source that emits gamma rays.
State two ways in which gamma rays are different from alpha particles.
L PRSPPI
2RSSR
(2]
(c) State an effect of ionising radiation on living things.
............................................................................................................................................... (1]
[Total: 5]
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