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FORMULAE

You may find the following formulae useful.

distance moved

average speed = -
g time taken

. change in velocity (v—u)
acceleration = - a =
time t

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

Force = mass X acceleration F=mxa
weight = mass X gravitational field strength W=mxg
power = current X voltage P=IxV
energy transferred = current X voltage x time E=IxVxt
voltage = current X resistance V=IXR
charge = current X time Q=Ixt
energy transferred = charge X voltage E=QxV

useful energy output x 100%

efficiency =
total energy output

work done = force x distance moved W=Fxd

gravitational potential energy = mass x gravitational field strength x height

GPE=mxgxh
S 1
kinetic energy =2 X mass X speed? KE = 5 X m X v?
work done w
power = —— p=—
time taken t
. mass m
density = ——— p=—
volume 4
force F
pressure = p=—
area A

pressure difference = height x density x gravitational field strength
p=hxpxg

Where necessary, assume the acceleration of free fall, g =10 m/s%

P 8 1 7 6 9 A 0 2 2 4

CIEImC]

Y3adY SIHLNEILIHM 1ION Od V3HY SIHLENEILIHM LON Od

Y3HY SIHL NI ILIIM 1ON Od



BLANK PAGE

3

Turn over »

7.6 9 A o0 3 2 4

1

P 8

e

© 0 YIMYSIHLN

RS

SRRRERRHRRHRIERRHRKRRHRRRAKR

OO IHK IO
\\\; \\\.xm\/\\.,\,m\,\;.\\,\,\;.\; KRR & 25



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 The diagram shows a truck travelling along a horizontal road.

total resistive force
16 kN

(@) The diagram shows the horizontal forces acting on the truck.

Give the resultant horizontal force acting on the truck.

resultant horizontal force = ... kN
(b) The driver of the truck has to stop because a tree has fallen on the road.
(i) The thinking distance of the driver is 7m.
The braking distance of the truck is 20 m.

Calculate the stopping distance of the truck.

stopping distance = ... m

(i) Give two factors that would affect the braking distance of the truck.
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(iii) Which of these factors would decrease the driver’s thinking distance?

O 0O oo

O n w >

the road is dry, rather than wet
the truck has old, worn tyres, rather than new tyres
the driver is tired

the truck is travelling at a lower speed

(c) The graph shows how the velocity of the truck varies as it stops.

e

A

velocity

Which of the letters on the graph represents the braking distance?

O 0O oo

O n w >

(Total for Question 1 = 6 marks)
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4 )
2 This question is about electrical circuits.
< (@) The table shows the circuit symbols for some electrical components.
L
o« L
< Complete the table by placing ticks (v) to show whether each component can
‘é visibly indicate the presence of a current in a circuit.
= (3)
=
m \ . 3 . .
= . Can visibly indicate the
= Electrical component
= presence of a current
=
(@]
2
E I
&
% | /';
(V)
O/
:/ s \\
?, p i;: U
<
e
[
<\I:\
w
e i
we
B
e
=
=
o
z S
o
a
422 \ )

7
e N A0 S -
P8 1 76 9 A 7 2 4 Turn over



(b) Diagram 1 shows an electrical circuit containing a cell and component X.

X

Diagram 1

The graph shows how the resistance of component X varies with temperature.

400 -
300
Resistance
inQ 200
100
0 | | | | |
0 20 40 60 80 100

Temperature in °C

Diagram 2

(i) Give the name of component X.
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(i) Using the graph, determine the resistance of component X when its
temperature is 50°C.

resistancCe = ... Q
(iii) The cell in diagram 1 has a voltage of 9.0V.
Calculate the current in component X when its temperature is 50 °C.

Use the formula

voltage = current X resistance

CUITENT = e, A

(iv) The circuit in diagram 1 is modified by adding a second identical
component X in series with the other components.

The temperatures of the first component X and second component X are
reduced to 26 °C.

Explain how the resistance of the circuit is affected by these changes.

(Total for Question 2 = 12 marks)
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3 A builder drops a bag of waste through a tube to a bin on the road.

The photograph shows the tube and the bin.

tube

bin

(Source: © columbo.photog/Shutterstock)

(a) The gravitational potential energy store of the bag decreases by 47501 as it falls
from the top of the tube to the end of the tube in the bin.

The bag has a mass of 55kg.

(i) State the formula linking gravitational potential energy, mass, gravitational
field strength and height.

(i) Calculate the vertical height of the tube.

vertical height = ...

(1)

(3)
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4 )
(iii) State the maximum kinetic energy of the bag as it leaves the end of the tube.
(1)
(iv) Calculate the maximum speed of the bag as it leaves the end of the tube.
(3)
speed = .. m/s
(b) Explain why the speed of the bag as it leaves the end of the tube will be less than
the value calculated.
(3)
(Total for Question 3 = 11 marks)
J
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4 A student does an experiment to investigate energy transfer by conduction.

(@) The student plans to use the piece of apparatus shown in the photograph.

metal bars

Aluminium

temperature-sensitive strips

hot water

The apparatus has four bars made from different metals.

When the apparatus is placed in hot water, energy is transferred from the bottom
of the bar to the top of the bar. The temperature-sensitive strip on each bar
changes colour as the temperature of the bar changes.

The time taken for the colour change to reach the top of the bar can be used to
compare how effective each metal is at transferring energy by conduction.

(i) Give three control variables in the student’s investigation.
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(ii) The student has this equipment.
+ beaker
« hot water
«  stopclock
« clamp and clamp stand

Design a method the student could use to compare the effectiveness of the
metals at transferring energy by conduction.

You may draw a diagram to help your answer.
(5)

13
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(b) The table shows the results of the student’s investigation.

Time taken for colour
Metal R
change in seconds
aluminium 29
brass 64
copper 22
steel 115

(i) Plot a bar chart of the student’s results.

(3)

14
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(ii) Deduce which metal is the most effective at transferring energy
by conduction.

(Total for Question 4 = 13 marks)
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5 A metal ball is dropped from a height into a pool of water.

The graph shows how the velocity of the ball varies with time.

5.0 1

ball enters water
4.0 1

3.0 1

Velocity
inm/s

2.0+

1.0

0.0 , , ,
0.0 0.5 1.0 1.5 2.0 2.5

Time in seconds

(@) (i) Describe the motion of the ball before it enters the water.

(i) Using information from the graph, determine the initial height of the ball
above the water.
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(b) Explain why the velocity of the ball decreases to a constant value as the ball
travels through the water.

(c) The pool of water has a depth of 2.85m.

Calculate the pressure difference between the surface of the water and the
bottom of the pool.

[for water, density = 1000 kg/m?]

Give your answer to two significant figures.

pressure difference = ... Pa

(Total for Question 5 = 12 marks)
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6 Anincubator can be used to keep things warm.
The incubator has two electric heaters.

Diagram 1 shows a model of the heating circuit made by a student.

power supply

— [ [ F——TTT1]

heater 1 heater 2
Diagram 1

(@) (i) State what will happen if there is a break in the wire connecting heater 1 to
the power supply.

o NN 0
P 8 1 7 6 9 A 06 1 9 2 4
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(ii) Diagram 2 shows a wire connected in parallel with heater 1 in the
student’s circuit.

power supply

heater 1 heater 2

Diagram 2

Explain what happens to each heater when the wire is connected in parallel
with heater 1.

Assume the wire has a low resistance.

P 8 1 7 6 9 A 0 2 0 2 4
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(b) The student decides to build a different circuit using the two heaters.
In this circuit, each heater can be turned on and off separately using switches.

Complete the circuit diagram to show how the two heaters and switches could
be connected.

(2)

power supply

(Total for Question 6 = 6 marks)

TOTAL FOR PAPER = 60 MARKS
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These equations may be required for both International GCSE Physics (4WPH1) and

International GCSE double award (4WSD5) papers.

1. Forces and Motion

distance moved

average speed = -
time taken

. change in velocity
acceleration =

time

(final speed)’ = (initial speed)’ + (2 x acceleration x distance moved)

force = mass x acceleration

weight = mass X gravitational field strength
2, Electricity

power = current X voltage

energy transferred = current X voltage X time
voltage = current X resistance

charge = current x time

energy transferred = charge X voltage

3. Waves

wave speed = frequency X wavelength

1

frequency = ——
. Y time period

sin(angle of incidence
refractive index = ( g )

sin(angle of refraction)

1

sin(critical angle) = —
refractive index

v2=u2+(2xaxs)
F=mXa

W=mxg

P=IxV
E=IxVxt
V=IXR
O=1Ixt

E=0xV

P81769A
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4. Energy resources and energy transfers

useful energy output

efficiency =
total energy output

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 /4

power = ——— pP=—
time taken t

5. Solids, liquids and gases

. m
density = a%5 p= n
volume |14
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 1 x orbital radius 2XTTXF
orbital speed = - - V=

time period T

The equations on the following page will only be required for International GCSE Physics.

P81769A 3
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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=mXxcx 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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