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FORMULAE
You may find the following formulae useful.
energy transferred = current x voltage x time E=IxVxt
1 1
frequency = ———— f=—
time period T
work done w
power = ——— pP=—
time taken t
power = energy transferred p w
time taken t
. 27 x orbital radius 2XT XTI
orbital speed = - - Ve—m——
time period T

(final speed)? = (initial speed)? + (2 x acceleration x distance moved)
v2=u+(2xaxs)

pressure x volume = constant p,xV =p,xV,
pressure p, b,

. =constant - =7

temperature I T

Where necessary, assume the acceleration of free fall, g = 10 m/s2
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Answer ALL questions.

Some questions must be answered with a cross in a box [X. If you change your mind about an
answer, put a line through the box £ and then mark your new answer with a cross [X.

1 This question is about astrophysics.

(@) Which of these do planets orbit?

1 A an artificial satellite
[ B acomet
[J € amoon
L]

D astar

(b) Which of these has the largest diameter?

[] A agalaxy
[J] B the Solar System
[J € theSun

[l D theuniverse

() Which of these has the smallest diameter?

[J] A agalaxy

[J B theMoon

[J C astar

[J] D theSolar System

(d) At the surface of the Earth, the gravitational field strength is T0N/kg.
At the surface of the Moon, the gravitational field strength is 1.7 N/kg.

Give a reason for the difference in gravitational field strength.

(Total for Question 1 = 4 marks)
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2 This question is about electromagnetic waves.
(a) Draw a straight line from each electromagnetic wave to its correct use.

One has been done for you.

(4)
Electromagnetic wave Use
_ detecting broken bones
infrared + inside the body
) detecting forged banknotes
radio :
using fluorescent lamps
ultraviolet * television broadcasts
X-ray + * human vision
visible light + * cooking food
(b) State a hazard to humans of excessive exposure to infrared waves.
(1)
(c) State a precaution that would reduce a person’s risk of exposure to
ultraviolet waves.
(1)

(Total for Question 2 = 6 marks)
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3 The diagram shows an electric circuit containing component X and a lamp connected
in series.

AW
—

(@) (i) Add another component to the diagram to measure the voltage of
component X.
(1)

(ii) Give the name of component X.

-\l J
5
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(b) The graph shows how the resistance of component X changes with light intensity.

5000+

4000

3000

Resistance
in Q

2000

1000

0 | | | | |
0 2.0 4.0 6.0 8.0 10.0

Light intensity in arbitrary units

(i) Use the graph to determine the resistance of component X when the light
intensity is 4.0 arbitrary units.

(2)
reSIStaNCe = ...
(i) The current in the circuit is 0.0018 A.
Calculate the voltage across component X at a light intensity of
4.0 arbitrary units.
(3)
VOItage = ..
MR 0 00 0D T 0 - mm
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(iii) Explain what happens to the brightness of the lamp when component X is
covered with a dark sheet of paper.

(Total for Question 3 = 9 marks)
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4 Diagram 1 shows an ice cube floating at rest in a beaker of water.

ice
cube

water

Diagram 1

(a) State the value of the resultant force on the ice cube.

(1)
resultant force = ... N
(b) Diagram 2 shows the ice cube pushed down into the water by force X.
The ice cube is at rest in this new position.
force X
cube
§ water )
Diagram 2
(i) State the formula linking pressure difference, height, density and
gravitational field strength.
(1)
.
MR 0 00 0D 0 - mm
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~
(i) The bottom of the ice cube is 0.041 m below the surface of the water.
The density of water is 1000 kg/m’.
Show that the pressure difference between the bottom of the ice cube and
the surface of the water is about 400 Pa.
(2)
(iii) State the formula linking pressure, force and area.
(1)
(iv) The area of the base of the ice cube is 0.0017 m°.
Calculate the upward force on the bottom of the cube from the water due to
the pressure difference.
(2)
upward force = ..., N
(v) Explain why the ice cube will accelerate upwards when force X is removed.
(2)
(Total for Question 4 = 9 marks)
v,
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5 Table 1 shows the colour of some stars.

Star Colour
Sun yellow
Rigel blue
Betelgeuse red
Arcturus orange
Sirius white
Table 1

(a) Complete table 2 by giving the stars in order of increasing surface temperature.

The hottest star, Rigel, has been done for you.

(3)
Coolest » Hottest
Rigel
Table 2
(b) A star has a much larger mass than the Sun.
Describe the evolution of this star after it has left the main sequence.
(3)
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(c) The graph shows the relationship between the peak wavelength of light emitted
by a star and the surface temperature of the star.

1000 -
800
600
Peak
wavelength
innm
400~
200
O | | | |
0 5 10 15 20

Surface temperature in thousands of K

A scientist suggests that the two variables are linked by this formula.
peak wavelength x surface temperature = constant

Use data from the graph to justify this formula.

(Total for Question 5 = 10 marks)
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6 Diagram 1 shows a simple loudspeaker.
The coil is connected to an alternating current (a.c.) supply.
tube
magnet
paper cone
coil on tube
Diagram 1
(a) Describe how the loudspeaker produces sound.
(4)
L

12
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(b) Diagram 2 shows two loudspeakers connected in series with a variable resistor.

The variable resistor is set to 5.0 Q.

0.15A v

Diagram 2
(i) The total voltage across the two loudspeakers is 0.75V and the current in the
circuitis 0.15A.
Show that the total power of the two loudspeakers is about 0.1 W.

[power = current X voltage]

(2)

J
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(i) A student varies the resistance of the variable resistor.

The table shows the power of the loudspeakers for different resistance values

of the variable resistor.

Resistance of variable resistorin Q@ = Power of loudspeakers in W
0.0 0.000
25 0.100
5.0 0.113
7.5 0.108
10.0 0.100
12.5 0.092
15.0 0.084

Plot the student’s results on the grid.

(iii) Draw a curve of best fit.

(3)

(2)

14
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(c) Diagram 3 shows the loudspeakers connected in series to a cell.

Diagram 4 shows the loudspeakers connected in parallel to the same cell.

1.5V 1.5V
||
|

||
|
030A Y 1.2A v

= —
.

Diagram 3 Diagram 4

Comment on how the total resistance of the loudspeakers in diagram 3 compares
with the total resistance of the loudspeakers in diagram 4.

(Total for Question 6 = 15 marks)
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7 Radon is a radioactive gas that contributes to background radiation.
(a) Describe what is meant by the term background radiation.
(2)
(b) The graph shows the activity of a sample of radon-222.
1200 -
1000 -
800
Activity
in kBq
600
400
200 T T T T T T T
0 1 2 3 4 5 6 7
Time in days
(i) State what is meant by the term half-life.
(2)
.
16
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(i) Use the graph to determine the half-life of radon-222.

(2)
half-life = .. days
(c) Radon-222 is formed by multiple alpha decays of uranium-234.
Complete the nuclear equation by giving the missing information.
(3)
U — ?Rn+3—a
92
(d) Radon-222 also emits alpha radiation.
Explain the hazard to humans of breathing in air contaminated with radon-222.
(2)

(Total for Question 7 = 11 marks)
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8 Hailstones are small pieces of ice that sometimes fall to the ground during storms.
(@) (i) Describe how to determine the density of a hailstone.

Assume that hailstones are spherical.

(4)
(ii) The mean volume of a hailstone is 1.1cm’.
The mean mass of a hailstone is 0.94g.
Calculate the mean density of a hailstone.
Give the unit.
(3)

density = .. unit

18
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(b) Hailstones can be lifted to the top of clouds.

The diagram shows the movement of some hailstones in a cloud.

movement
of hailstones

/

warm ground

Suggest how hailstones are lifted to the top of the cloud by convection.

(Total for Question 8 = 9 marks)

-\l

J

19

ormm R0 R RO Turn over
p 7 0 9 5 2 A0 1 9 2 8 urhove

>



( )

9 The diagram shows an empty metal container that has a hole in the top.

container

(a) Describe how the air molecules in the container exert a pressure on its inner walls.

(3)

(b) The container is heated for a long time.

Explain what happens to the number of air molecules in the container.

20
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(c) Alidis placed on the hot container.
The lid seals the hole and the container is allowed to cool.

As the container cools, it collapses.

container collapsed
with lid container

Explain why the container collapses.

-\l

(Total for Question 9 = 7 marks)
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10 Diagram 1 shows a trolley seen from above.
A copper rod is attached to the front of the trolley.

The rod is connected to a voltmeter fixed to the trolley.

copper rod

=)

trolley C\E :

.

Diagram 1

(a) Diagram 2 shows the path of the trolley, backwards and forwards through a very
strong magnetic field directed into the page.

The shaded area shows the magnetic field.

magnetic field into page

path of trolley

»

A

Diagram 2

(i) Avoltage isinduced in the copper rod as the trolley moves through the
magnetic field.

Explain why the sign of the voltmeter reading changes as the trolley moves
backwards and forwards.

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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(i) Give a reason why the magnitude of the induced voltage might change.

(1)
(b) The voltmeter is replaced by a resistor.
A charge of 1.4 x 107 C flows in the resistor during a time of 0.78s.
(i) Calculate the mean current in the resistor.
(3)
MEAN CUIENT = . A
(ii) The thermal energy store of the resistor increases by 2.3 x 107°J as energy is
transferred to it electrically.
Calculate the mean voltage across the resistor when a charge of 1.4 x 10*C
transfers this energy.
(3)

mean voltage =

(Total for Question 10 = 10 marks)

44 J
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11 (a) Diagram 1 shows water waves just before they reflect off the side of a
stationary boat.

wavefronts

direction
of travel

side of boat

Diagram 1

(i) Draw the normal at the point where the direction of travel of the waves meets
the side of the boat.

(ii) Measure the angle of incidence of the water waves.

angle of incidence = ... degrees
(iii) Complete the diagram to show the wavefronts after they reflect off the side of

the boat.

(b) The boat starts to move, creating its own waves on the surface of the water.
(i) Surface water waves are transverse.

Describe the difference between transverse waves and longitudinal waves.

24
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(ii) Diagram 2 shows the boat moving towards an observer.

observer

Diagram 2

Explain why the frequency of the water waves measured by the observer is
larger than the frequency of the water waves created by the boat.

(Total for Question 11 = 10 marks)
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12 This question is about a parachutist.
(a) A parachutist leaves a helicopter that is hovering above the ground.
The parachutist is initially at rest and falls vertically downwards.

Calculate the speed of the parachutist after they have fallen through a distance
of 1300m.

Ignore the effect of air resistance.
(4)

(b) When the parachutist is much nearer to the ground, they open their parachute.

The parachutist slows down.

(i) Explain the change in speed of the parachutist.

Use ideas about forces in your answer.
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(i) Itis observed that from when the parachute opens to just before the
parachutist touches the ground, the GPE store and the KE store of
the parachutist both decrease, yet energy is still conserved.

Justify these observations.

(Total for Question 12 = 10 marks)

TOTAL FOR PAPER = 110 MARKS
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These equations may be required for both International GCSE Physics (4PH1) and
International GCSE Combined Science (4SDO0) papers.

1. Forces and Motion

distance moved
time taken

average speed =

. i i v—u
acceleration = change in velocity g ( )

time taken t

(final speed)’ = (initial speed)’ + (2 x acceleration x distance moved)
v2:u2+(2xaxs)

force = mass x acceleration F=mxXa

weight = mass X gravitational field strength W=mxg

2. Electricity

power = current X voltage P=IxV

energy transferred = current X voltage X time  E=IxX VXt

voltage = current X resistance V=IXR
charge = current X time O=Ixt
energy transferred = charge X voltage E=0xV
3. Waves
wave speed = frequency X wavelength v=fXA
frequency = L f= !
Y= lime period T
o sin(angle of incidence) sin i
refractive index = — - n=
sin(angle of refraction) sin
NS 1 . 1
sin(critical angle) = — sinc=—
refractive index n

P70952A
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4. Energy resources and energy transfers

useful energy output
total energy output

efficiency = x100%

work done = force x distance moved W=Fxd
gravitational potential energy = mass x gravitational field strength x height

GPE=mXxgxh

kinetic energy = %x mass x speed’ KE = %x mxv?
work done W

power = ——— pP=—
time taken t

5. Solids, liquids and gases

. m
density = as5 p= n
volume V
force F
pressure = p=—
area A

pressure difference = height x density x gravitational field strength

p=hxpxg

ressure
_presure . constant APy
temperature I, T,
pressure X volume = constant X Vi=p, XV,
8. Astrophysics

. 2x 7 x orbital radius 2XTTXF
orbital speed = - - V=

time period T

The equations on the following page will only be required for International GCSE Physics.
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These additional equations may be required in International GCSE Physics papers 2P
and 2PR.

1. Forces and Motion

momentum = mass x velocity p=mxv
change in momentum (mv—mu)
force = . F=—"
time taken t

moment = force x perpendicular distance from the pivot

5. Solids, liquids and gases

change in thermal energy = mass X specific heat capacity X change in temperature
AQ=mXxc X AT

6. Magnetism and electromagnetism

relationship between input and output voltages for a transformer

input (primary) voltage ~ primary turns

output (secondary) voltage B secondary turns

input power = output power Vo l,= VI
for 100% efficiency

8. Astrophysics

change in wavelength  velocity of a galaxy A=2y AL _v
reference wavelength speed of light Ao A ¢

END OF EQUATION LIST
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