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(c) In 2013, a meteor exploded above Russia.
Just before the meteor exploded, it was travelling at a speed of 19.2 km/s.
The mass of the meteor was estimated to be 1.25 x 10”kg.
(i) State the formula linking kinetic energy, mass and speed.
(1)
(i) Calculate the energy in the kinetic store of the meteor just before the
meteor exploded.
(2)
energy in kinetic Store = ... J
(Total for Question 3 = 10 marks)
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8 A student uses this apparatus to investigate how the efficiency of an electric motor
varies with its input voltage.

d.c.power joylemeter

supply n
electric motor

metre
rule

r —
1.0kg mass é’ —

This is the student’s method.

connect the electric motor to a d.c. power supply and a joulemeter

attach a 1.0kg mass to the electric motor using a length of string

set the voltage of the power supply to 10V and switch on the power supply

switch off the power supply when the mass has been lifted through a distance of 50cm
record the input energy to the motor from the joulemeter

calculate the energy transferred to the gravitational store of the mass

calculate the efficiency of the motor

The student repeats this process, setting the power supply to a different voltage
each time.

(a) State how the student could improve the reliability of her results.
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( )
(c) Show that the gravitational store of the 1.0kg mass increases by 5.0J when it is lifted
through a distance of 50cm.
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(d) The table shows the student’s results.
Power suPpIy voltage Jouleme.ter reading Motor efficiency (%)
inV inJ
3.0 99.4 5.0 <
X9
35 25.5 19.6 =
()
Shoes 0
4.0 16.5 30.3 =
=
s
5.0 13.5 37.0 s
=
o
6.0 12.6 39.7 TS
T
.>.:-
8.0 12.8 39.1 =
10.0 12.7 S
(i) Calculate the motor efficiency when the power supply is set to a voltage of 10V.
(3)
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~
(ii) Plot a graph of the motor efficiency on the y-axis against the power supply voltage
R on the x-axis.
(3)
T
(iii) Draw a curve of best fit.
(2)
(iv) Using the graph, determine the minimum power supply voltage that will allow
the electric motor to operate at maximum efficiency.
(1)
power supply voltage = ... Vv
(Total for Question 8 = 14 marks)
J
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10 The diagram shows a device called a hydraulic lift.

The hydraulic lift consists of a tube of oil with a piston at each end.

piston X piston’Y

cross-sectional area

1.2m?

cross-sectional area
4.8 m?

57cm

oil
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(@) Calculate the pressure difference between the bottom of piston X and the bottom
of the oil.

[density of oil = 820 kg/m?]

(b) A 24 kg mass is placed on piston X.
(i) Calculate the weight of the 24 kg mass.

Give the unit.

(3)

pressure difference = ...

(3)
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(i) Calculate the extra pressure on the oil due to the mass.

(iii) The oil transfers the same extra pressure to piston Y.

Calculate the force acting upwards on piston Y due to the extra pressure.

(c) PistonY starts at rest, rises slowly and then comes to rest.

State how the following energy stores have changed from before the motion to

after the motion is complete.

(2)

EXTra PreSSUIe = ... Pa

(3)

force =.

(4)

Energy store

Change

gravitational potential energy
of piston X

gravitational potential energy
of piston'Y

chemical energy of piston Y

kinetic energy of piston Y

(Total for Question 10 = 15 marks)
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12 This question is about a parachutist.
(@) A parachutist leaves a helicopter that is hovering above the ground. o <
o cur
The parachutist is initially at rest and falls vertically downwards. % _ ﬁg‘”
= W
Calculate the speed of the parachutist after they have fallen through a distance = o F
of 1300 m. B S
= =
Ignore the effect of air resistance. 30 ¢ E
(4) :'E* I E
2 9
e e
> 8
s &
,‘,-‘.‘erz' /\ﬁ :
Speed = ... m/s | e B
(b) When the parachutist is much nearer to the ground, they open their parachute. g /E
. S /l—
The parachutist slows down. -Z-: SR
z =
(i) Explain the change in speed of the parachutist. ;g/ /§
S s
Use ideas about forces in your answer. ¥ /b
R
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(i) Itis observed that from when the parachute opens to just before the
s ' parachutist touches the ground, the GPE store and the KE store of
the parachutist both decrease, yet energy is still conserved.

Justify these observations.

DO NOTWRITE IN THIS AREA

(Total for Question 12 = 10 marks)
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3 A model electric motor is used to lift a load through a vertical height.

electric motor \

= SAN IR joulemeter

power supply

load \g

(@) The load has a mass of 400g and gains 3.2J of energy in its gravitational store
when lifted.

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

(i) Calculate the height the load is lifted.

(iii) State the amount of useful work done on the load by the motor when the
load is lifted through this height.

workdone= . ... J
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(b) The load is lifted at a constant speed.
Diagram 1 shows the lifting force acting on the load as it is lifted.
Draw a labelled arrow on diagram 1 to show the other force acting on the load.

Ignore the effects of air resistance.

lifting force
A

load

Diagram 1
(c) A joulemeter measures the amount of energy transferred electrically to the motor
as the motor lifts the load.

The joulemeter displays a reading of 11.0J when the load has gained 3.2J of
energy in its gravitational store.

(i) Calculate the efficiency of the motor.

efficiency = ..
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(i) Justify why 7.8J of energy must be dissipated into the thermal store of the

surroundings as the load is lifted.

thealevelphysicstutor.com

Om .

(i) Diagram 2 is an incomplete Sankey diagram.

Complete the Sankey diagram to show the energy transferred by the motor.

input

energy

wasted output
energy

Diagram 2

(Total for Question 3 = 15 marks)
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( N\ S5
9 A student stretches a rubber band. 3
(@) The photographs show a rubber band before and after it has been stretched. UX
2
i:;: /ﬁ/\
& "4\
=

before after

(i) State which energy store increases in the rubber band after it has

been stretched.

\_ J "";\
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(b) The diagram shows a force-extension graph for a rubber band.

o < Force 4
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0 >
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E (i) State how the graph shows that the rubber band does not obey Hooke’s law.
s (1)
S
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S (i) Explain how the graph shows that the rubber band is elastic.
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(c) The student stretches the rubber band and then releases it. The band moves
vertically upwards.

(i) The band travels with an initial speed of 13m/s.

When the band reaches its maximum height above the student’s hand, the
band has a speed of 0Om/s.

Calculate the maximum height that the band reaches.
Give your answer to 2 significant figures.

[acceleration due to gravity = —10m/s?]
(4)

maximum height = ... m

J

26

N R A acom
P 7 3 4 2 8 A 0 2 6 3 6

V34V SIHLNI 3LI4M LON 0G

O

RRRRRRRIZZBES

s ////

o VIYY SIHLNIZLIIM ION OQ
ORRRKARRARARARAARHARRARARARNK %

%

XX

thealevelphysicstutor.com

DO NOT WRITE IN THIS AREA

Yo

e

XX

XX

 DONOTWRITEINT

3

XXXKX

//‘ o5
Do tetetetetete%s
KK
Seltetetess



Edexcel IGCSE - Paper 1 4Ph1 1 - June 2024 - Question Paper - Mark Scheme thealevelphysicstutor.com

(ii) The band reaches its maximum height.

Explain the motion of the band as it falls from its maximum height to
the ground.

Refer to forces in your answer.
You may assume
+ the band does not rotate

« the band does not reach terminal velocity
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(Total for Question 9 = 15 marks)

‘DO NOTWRITE INTHIS AREA

-~ yawvs

. J

27
.
— | 00RW 0 ARRR 0 QYOO R A .
P 7 3 4 2 8 A @ 27 3 6 Turn over




Edexcel IGCSE - Paper 1 4Ph1 1 - June 2024 - Question Paper - Mark Scheme

thealevelphysicstutor.com

12 Airis trapped in a boiling tube by sealing the boiling tube with a rubber bung.

The boiling tube is placed in a beaker containing hot water.

beaker L

hot water
\\

-

bung

\ boiling tube

containing air

J

(@) Energy is transferred from the thermal store of the water to the thermal store of
the air in the boiling tube with an efficiency of 16%.

The air in the boiling tube gains 1800 J of energy during this process. This is

defined as the useful energy transfer.

Calculate the amount of energy wasted during this process.

energy wasted = ... J
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(b) Give two ways that the apparatus could be modified to improve the efficiency of
the energy transfer.
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(Total for Question 12 = 6 marks)
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12 The diagram shows a building in a hot climate.

The air temperature is 35°C and the underground temperature is 12°C.

The external pipe is heated by the Sun. This causes cool air to enter the house
through a tube in the ground.

' (&)

external
pipe
35°C
cool air out warm air in
opening i
| LY | R

\N'
12°C

(@) How is energy transferred to the external pipe from the Sun?

|
|
|
|

n @ >

D

conduction
convection
evaporation

radiation

(b) Explain why air moves upwards through the external pipe.

thealevelphysicstutor.com
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(c) Warm air enters the tube at point X.

: ,8:»: ﬁ Cool air leaves the tube at point Y.
g = Explain how the air is cooled as it travels through the tube.
s & 4. (3)
=] oo o OO
2 E
q ; .........................................................................................................................................................................................................................................................................
i o =
0 | e
2
e = S
< &5 (d) The external pipe is painted to increase the air flow through the building.
- e Explain what colour of paint would give the greatest increase in air flow.
S (3)
3 2
E R OO OO
K55 SIS | oot 5555505 5254550055 5455553550255535541535455555 3415555451555 555585
j 25 ....................................................................................................................................................................................................................................................................................
§
S5
< \ ....................................................................................................................................................................................................................................................................................

(Total for Question 12 = 10 marks)
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5 Agasis contained inside a sealed syringe.

I =

gas

plunger

(@) The plunger is pushed so that the gas is compressed and its volume reduces at
constant temperature.

(i) Before compression, the gas pressure is 100 kPa and the volume of the
gasis 7.5cm?.

After compression, the volume of the gas is 5.0cm?3,

Calculate the pressure of the gas after compression.

PresSsuUre = ... kPa

(i) Explain why decreasing the volume changes the pressure of the gas in
the syringe.

You should use ideas about particles in your answer.

Pearson Edexcel International IGCSE in Physics (9-1) - Sample Assessment Materials
Issue 2 - December 2017 © Pearson Education Limited 2017
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(b) The plunger of the syringe is released and the gas returns to its original pressure
of 100 kPa.

The plunger is then held in position so that the volume of the gas cannot change.
The gas is now heated and its temperature increases.

(i) Describe how the average kinetic energy of the gas particles changes
when the temperature of the gas increases.

(i) The temperature of the gas increases from 20°C to 65 °C.

Calculate the pressure of the gas after it is heated.

PresSsuUre = ... kPa

(Total for Question 5 = 13 marks)

Pearson Edexcel International IGCSE in Physics (9-1) - Sample Assessment Materials
Issue 2 - December 2017 © Pearson Education Limited 2017
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4 D

X

4 This question is about collisions.

X

The diagram shows ball A moving in the direction shown by the arrow.

Ball A collides with ball B, a stationary ball of the same mass and size as ball A.

10m/s
> ball B

(a) State the principle of conservation of momentum.

 VANVSHINIZLEMIONO
DO NOT WRITE IN THIS /AREA

(b) Ball A collides with ball B.
e before the collision, ball A moves with a velocity of 10 m/s
e after the collision, ball B moves in the same direction as ball A with a velocity of 8m/s
e ball A continues to move in the same direction, but at a lower velocity

Calculate the velocity of ball A after the collision.
[mass of each ball = 0.16 kg]
(3)
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(c) During the collision some kinetic energy is lost.

Calculate the kinetic energy lost in the collision.

o 1 .
[kinetic energy = — X mass X velocity?]
2 (3)

kineticenergy lost = ... J

.
o

o9
<55

o

3

(Total for Question 4 = 7 marks)
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3 The diagram shows part of a roller coaster ride.

The car is pulled towards point A and then released.

car

A
start

:
3
&

KX XX

KX
KX

(@) Choose letters from the diagram to complete this sentence.

(2)
o The car experiences the greatest downwards acceleration at point
and it has the most kinetic energy at point
(b) The maximum gravitational potential energy of the car is 380 kJ.
The maximum height of the car is 45m.
Calculate the mass of the car.
[gravitational potential energy = mass x g x height]
(3)
mass = . kg

(Total for Question 3 = 5 marks)
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4 A metalworker uses a hammer of mass 1.8 kg to deform a piece of metal on an anvil.

hammer

0.95m

metal
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(@) (i) Calculate the increase in the hammer’s gravitational potential energy (GPE)
store when the hammer is raised through a height of 0.95 m above the metal.
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RKECHR

[GPE gained = mass x gravitational field strength x height]

(2)

e
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GPEincrease = ...

(ii) The metalworker moves the hammer down to strike the metal.
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The hammer must have at least 21J of energy in its kinetic energy (KE) store as
it hits the metal to deform it.

GO
K
AR
I
TR
X

y

ot %f
1 . 0,9 QL O
Explain why the metalworker must do at least 4 J of mechanical work on the = §§:§;§:§§§o
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(b) (i) Calculate the velocity of the hammer just before it strikes the metal.

[KE of hammer =21 J]
(4)
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0 200

S5 VelOCItY = .o m/s
e (ii) When the hammer hits the metal, the hammer comes to rest without rebounding.

% . .
St Calculate the mean (average) force needed to bring the hammer to rest in a
S time of 0.12s.
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(Total for Question 4 = 10 marks)
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7 The diagram shows part of a device used to demonstrate electrostatic charge.
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(a) Negatively charged water droplets fall into bucket A.

Describe how bucket A becomes negatively charged.
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X (c) (i) A droplet hits bucket A with a speed of 3.8m/s.
Calculate the kinetic energy of the droplet when it hits bucket A.

[mass of droplet = 6.2 x 10°kg]
(3)

0
b9t
&

X

b5
ho%s!

&
oL
K

5

%
<
LS
X I (%
Ll KB
S ST
QRN PoSQ! TAAcee
S SR
IR Doss, % %]
PR X g K
oS violels KLEL:
0255 o 1958 S
NS SRS
0 5 3 0% KEYPX
K edl S KBS
00 -t S o 18
e g
SRS S
S S8
0% %0 LI
LR KLRHEES
R S kineti = J
IR K INETIC ENEIgY = ...
SRERARS SRR
otetesetels detodedoteds
B SR
R LKL
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S S (ii) The total charge stored in bucket Ais 1.1 x .
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R Calculate the mean current between the buckets.
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(iii) The spark transfers a charge of -1.1 x 107"° C.
The mean voltage between the buckets is 1.7 kV.

Calculate the energy transferred by the spark.
(3)
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S8 energy transferred = ..o J
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S5 (Total for Question 7 = 13 marks)
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