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4 Aracing car uses an engine and an electric motor to power its wheels.

(Source: Jens Mommens/Shutterstock)

(@) The electric motor can only operate at maximum power for part of each lap of
the race.

The electric motor has a maximum power output of 1.2 x T0°W.

The electric motor transfers 4.0 x 10°J of energy when it operates at
maximum power.

Calculate the amount of time the electric motor can operate at maximum power.
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(b) The diagram shows a simplified view of a direct current (d.c.) electric motor.
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( )
(c) The electric motor in the racing car can also be used as a generator to charge a
battery pack. It is known as a motor generator unit (MGU).
L S
The rotating wheels of the car cause the magnets in the MGU to spin near a coil 2 <8
of wire. % =L
= 4
This induces a current in the coil when the coil is connected to the battery pack. § S SaR
. . =4 —
(i) Name the energy store of the battery pack that increases when the m: w
battery pack is being charged. E =
(1) = E
2 9
..................................................................................................................................................................................................................................................................................... B o=
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£ 8
(i) Explain why the kinetic energy store of the car must decrease when the MGU
charges the battery pack.
(3)
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( )
6 This question is about the use of water in central heating systems.

(@) A student does an investigation to find the specific heat capacity of water.
This is the list of equipment they use.
« heater with a power output of 50 W
« power supply
+ beaker

* water
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.« thermometer

« stopwatch

« connecting leads

- balance
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L
; ( )
""" Describe an investigation the student could use to find the specific heat capacity
% of water.
S s You may draw a diagram to help your answer.
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(b) The diagram shows a simplified central heating system viewed from above.

radiator

Pipes transport hot water around a house to radiators and back to the boiler.

l_

AL_{ radiator

house

boiler

] radiator

The boiler heats water from 16 °C to 65 °C.

pipe

(i) Calculate the energy transferred from the boiler to 75 kg of water to raise the

temperature of the water from 16 °C to 65 °C.

[for water, specific heat capacity = 4200 J/kg °C]

energy =
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(i) The radiators transfer energy from the water to the air in the house.

The temperature of the water in the heating system decreases by 4 °C due to
heat transferred to the air.

This causes the air in the house to increase in temperature by 15°C.

The mass of air in the house and the mass of water in the heating system are
approximately the same.

Explain why there is a larger temperature change in the air.

VI8V SIHL NI 3LIYM LON O
DO NOT WRITE IN-THIS AREA

(Total for Question 6 = 11 marks)

DO NOTWRITE INTHIS AREA

‘DONOT-WRITE IN.-THIS AREA

8 v 5
o
=
Pt
S
e
SRS
zZ
$s
g
o - 3%
2
TR
-
s
5

. J

19
. Turn over »
P 7 1 8 9 9 A0 1 9 2 4




Edexcel IGCSE - Paper 2 4Ph1 2 - June 2018 - Question Paper - Mark Scheme

thealevelphysicstutor.com

0o 4
LA
SIS

3 «L}z

&5
SR
Y

RS
bodes
i

<K

s
0
5

s
B

S

<5

3
fees
q%
%

%
5

%
5
L

A
s
et

RS,

g

o
]
e
55

S C
205
o
o%%
SRR

o
o

5%

<
2
M
s
ks

%

<
AN

vyriel
<X

Yo%
A

| ¢E}
o
e
55

-
2 The photograph shows a machine used to crush metal cans.
motor
/ crusher bar
crushed
metal cans \
A metal can is placed under the crusher bar.
The motor pushes the crusher bar downwards.
The diagram shows what happens when a metal can is crushed.
275kN force
crusher bar
275kN force
metal can 16.3cm
crusher bar
J L 0.8cm $ %v%
before after
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(a) State the equation linking work done, force and distance moved in the direction
of the force.

(1)

(b) Calculate the work done on the metal can by the force.

Give the unit.
(3)
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workdone= ... Unit oo

(Total for Question 2 = 4 marks)
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8 The photograph shows a device that can be used to ignite small pieces of combustible material.

The device consists of a cylinder containing trapped air and a piston.

|

piston
cylinder — |
combustible
‘A’/ material

before pushing piston after pushing piston

A small piece of combustible material is placed at the bottom of the cylinder.

When the piston is pushed quickly into the cylinder, the trapped air is compressed
and heats up.

This increase in temperature is enough to ignite the combustible material.
(@) The piston is quickly pushed down a distance of 145 mm.

The average force exerted on the piston is 4.2N.

(i) State the formula linking work done, force and distance moved in the direction of the force.

(i) Calculate the work done on the trapped air when the piston is quickly pushed down.

workdone = ..., J
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(iii) State the maximum amount of energy that could be transferred to the
trapped air.

(1)
energy transferred = ... J
(iv) Using ideas about molecules, explain why the trapped air heats up.
(2)
(b) Suggest why the trapped air does not reach a high enough temperature to ignite
the combustible material if the piston is slowly pushed into the cylinder.
(1)

(Total for Question 8 = 7 marks)
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5 Energy is transferred from the Sun to the Earth. 58
. . (929
(@) Nuclear fusion happens in the Sun. §§§,;
<
. . . . oo
() Which energy store of the Sun decreases during nuclear fusion? §§¢.
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(ii) How is energy transferred through space from the Sun to the Earth? S 83
%6 %%
(1) <
—— ] A by heating
— [J B by radiation
— [J C electrically
— [J D mechanically 5%

(b) Solar panels use energy from the Sun to heat water.
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() The total area of the solar panels is 15m?2,
Each 1.0m? of the solar panels receives 1000 J of energy per second from the Sun.

Show that the total energy transferred to the solar panels in 2 hours is about 100 MJ.
(3)

(ii) A mass of 1100kg of cold water is in the solar panels at an initial temperature of 20 °C.

Calculate the final temperature of this water after it has been heated by the Sun
for 2 hours.

[specific heat capacity of water = 4200J/kg °C]
(4)
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S (iii) Give a reason why the actual final temperature of the water will be lower than
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7 The diagram shows two blocks at rest on a table, viewed from above.

A spring is attached to the large block.
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The small block is attached by a piece of string to a fixed point on the table.
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A student pushes the two blocks together so that the spring is compressed.
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(@) The student releases the blocks.

The kinetic energy (KE) store of the small block is 0.29J when the blocks are no
longer in contact.
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Show that the speed of the small block is about 6 m/s.

(3)
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