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(b) Using ideas about momentum, show that the speed of the large block is
about 1 m/s after the blocks are no longer in contact.
(4)
(c) The small block takes 0.11s to reach 6 m/s.
Calculate the mean force exerted on the small block by the spring.
(3)
mean force = ... N
QUESTION 7 CONTINUES ON NEXT PAGE
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(d) The small block then moves around the fixed point on the table.

The block moves in a circular orbit of radius 17.6 cm at a constant orbital speed of 6 m/s.

The time period of the orbit can be found using the formula

27 x orbital radius

orbital speed = - -
time period

Calculate the time period of the orbit.

time period =

(3)

(Total for Question 7 = 13 marks)

TOTAL FOR PAPER =70 MARKS
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The diagram shows part of the National Grid.

power station

step-up
transformer

(@) There is a step-up transformer at the power station end of a transmission line and
a step-down transformer at a distant town.

Explain why step-up transformers and step-down transformers are used in
this way.
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.
( )
(b) (i) State the formula linking the input voltage, the output voltage and the
turns ratio for a transformer.
: o ‘é‘l
= g
g 2
= =
= =
2 =
i o =
v
g 8 (i) The primary coil on a step-up transformer has 3300 turns.
3 : Calculate the number of turns required on the transformer’s secondary coil to
,,,,, step up the voltage from 15kV to 340kV.
..... (3)
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(c) Transformers in the National Grid have efficiencies less than 100%.

(i) Suggest which energy store of the transformer increases as a result of the
efficiency being less than 100%.

(ii) The iron core of a transformer is an electrical conductor.

When the transformer is in use, the primary coil causes a changing
magnetic field in the iron core. This causes a small current to be induced in
the core.
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Explain how a current is induced in the core of the transformer.
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(Total for Question 5 = 12 marks)
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The photograph shows transmission cables used for long-distance transmission
of electricity.
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(Source: © Paul Maguire / Shutterstock)

(@) The diagram shows a power station and a school.

Add to the diagram by drawing the structures needed to efficiently transfer
energy from the power station to the school using electricity.
(3)

Power station School

N
N
10
10

(b) Explain how the amount of current in the transmission cables increases the
efficiency of the transmission of electricity.

(Total for Question 4 = 6 marks)
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5 The diagram shows the collision between two balls, A and B.
The masses and velocities of both balls are shown before and after the collision.

Ball B is stationary before the collision.

_’V
49m/s 3.5m/s
—’ 4—
0.018kg 0.018kg
0.265 kg 0.265 kg
Before collision After collision

(@) When the balls collide, ball B applies a force on ball A, which causes the velocity
of ball A to change.

Ball A also applies a force on ball B during the collision.

Describe how the force applied on ball A compares with the force applied on
ball B during the collision.

(b) Calculate the momentum of ball A before the collision.

momentum of ball A before collision = ...
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4 A
(c) Show that the velocity, v, of ball B after the collision is about 0.6 m/s.
(4)
(d) A collision is considered elastic if the total kinetic energy before the collision is
equal to the total kinetic energy after the collision.
Using data from the diagram, deduce whether this collision is elastic.
(4)
(Total for Question 5 = 12 marks)
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|
2 The photograph shows the Three Gorges Dam in China, one of the largest
hydroelectric power stations on Earth.
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(a) State two advantages of generating electricity using hydroelectric power stations. s /»,‘]
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(b) Water is held in a reservoir on one side of the dam. .';Ez g S
The water flows through turbines to a river on the other side of the dam. R SR
= i
The water level of the river is lower than the water level of the reservoir. S
(i) State which energy store of the water decreases as the water flows from the
reservoir to the river. 5 X
o w
.................................................................................................................................................................................................................................................................................... 5 <
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(ii) How is energy transferred from the dam to homes and factories in China? :Eu E
(1) 5 =
— [J A by heating e g
— [J B by radiation e 28 E ;
= =
— [1 € electrically e SR
T .\io o
— [0 D mechanically i \Q ;
: & :
\\\:\/,(' X
\\'ﬁ:/
| 4

P 6 71 6 2 R A 0 4 2 4



Edexcel IGCSE - Paper 2 4Ph1 2 - November 2021 - Question Paper - Mark Scheme thealevelphysicstutor.com

YISV SIHENEILIIM TON O VIUY SIHLNEILIM LONOG

YISV SIHLNEILIIM 1ON.OQ

DO NOTWRITE IN-THISAREA DONOT WRITE IN THIS AREA

DO NOT WRITE INTHIS AREA

(c) The Three Gorges Dam has a larger maximum output power than any other
hydroelectric power station on Earth.
(i) State what is meant by the term power.
(ii) The mean energy transferred by the dam each day is 9.7 x 10™J.
Calculate the mean output power of the dam.
mean OUtPUL POWEr = ... w
(iii) The maximum output power is 22 500 MW.
Which of these is the same as 22 500 MW?
L] A 22500000 —
[J B 22500000 J/s —
[J € 22500000000 —
[l D 22500000000 J/s —
(iv) Suggest why the Three Gorges Dam does not always operate at its maximum
output power.
(Total for Question 2 = 10 marks)
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2 Lightning strikes the Earth frequently and often starts in rain clouds.
Inside the clouds, powerful winds move ice particles and tiny water droplets.

The bottom of the clouds becomes negatively charged and the top becomes
positively charged.

(@) Give a reason why the clouds become charged.

(b) The ground below the cloud becomes positively charged.
Explain why the ground becomes charged.

You should use ideas about electron movement in your answer.

(c) The build-up of charge in the cloud and in the ground causes the air to ionise.

This means that the air becomes a conductor, and a low resistance path from the
cloud to the ground is formed.

(i) State what is meant by the term ionise.

Pearson Edexcel International IGCSE in Physics (9-1) - Sample Assessment Materials
Issue 2 - December 2017 © Pearson Education Limited 2017
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(i) During one lightning strike, the mean current is 32 kA and the mean charge
transferred is 15 C.

Calculate the mean time duration of a lightning strike.

Mean tiMme = ... S
(iv) The mean energy transferred during the lightning strike is 510 x 109 J.

Show that the resistance of the air is approximately 1000 Q.

(Total for Question 2 = 11 marks)
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4 This question is about heating water.
(a) Liquid water boils and becomes a gas at 100 °C.

Describe the differences between the arrangement and motion of particles in a
liquid and in a gas.

You may include a diagram in your answer.

(b) A teacher uses a 2200W kettle to heat water.
The kettle is switched on for 2 minutes.

(i) Calculate the energy transferred by the kettle.

energy transferred = ... J
Pearson Edexcel International IGCSE in Physics (9-1) - Sample Assessment Materials
Issue 2 - December 2017 © Pearson Education Limited 2017
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(i) State the equation relating change in thermal energy, mass, specific heat capacity
and change in temperature.

(iii) The mass of water in the kettle is 1.1 kg and its initial temperature is 20 °C.

Calculate the final temperature of the water after it has been heated for
2.0 minutes.

[the specific heat capacity of water is 4200 J/kg °C]

final temperature = ... °C

(c) The teacher measures the final temperature of the water after heating it for
2 minutes.

(i) Name a piece of equipment the teacher could use to measure the
temperature of the water.

(i) Explain why the measured final temperature is different from your
calculated value.

(Total for Question 4 = 14 marks)
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