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6.3 Electromagnetism
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12 Diagram 1 shows some apparatus used to demonstrate the magnetic force on a
current-carrying wire in a magnetic field.

agnet

wire

| —

Diagram 1

power supply
o)

(a) Diagram 2 shows four different arrangements of the apparatus.

The symbol @ shows that the current is directed out of the page.

o &

Diagram 2

< o [

Which arrangement of the apparatus will cause there to be an upwards magnetic

force on the wire?
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(b) The wire has a mass of 6.5g.
(i) Calculate the weight of the wire.

Give your answer in mN.

(2)
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s (i) There is an upwards magnetic force of 34 mN acting on the wire.

e Calculate the acceleration of the wire.
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) Explain one method of increasing the magnitude of the magnetic force on the wire.

(iii
(2)

<

2%
e

<

&%

(Total for Question 12 = 12 marks)
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L
e f )
: 4 A student investigates magnetic fields.
U (@) He places a bar magnet into a tray of steel pins, and then removes the magnet.
ZZQZZ
;%;; The diagram shows the magnet after it has been removed from the tray.
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S (i) Explain why pin X is attached to pin Y.
(2)
(i) Write a conclusion for the student’s investigation
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(iii) The student repeats his investigation, using soft iron pins instead of steel pins.
State what difference the student would observe.
(1)
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(b) The student then uses an electromagnet made from an insulated coil of wire
wound around a soft iron core to investigate this prediction.

The strength of an electromagnet increases with the current in the coil.

(i) Explain which is the independent variable in his investigation.
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(iii) Describe a method that the student could use to perform this investigation.

You should include a circuit diagram.
(6)
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7 A machine called the synchrocyclotron (SC) was designed to cause protons to move
in a circular path using strong magnetic fields.
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(@) The SC used electromagnets to produce the strong magnetic fields.
Describe the construction of a simple electromagnet.

You may draw a diagram to support your answer.
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(b) The diagram shows a proton moving at velocity v in the magnetic field produced
by the SC.
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Using the left hand rule, determine the direction of the force acting on the proton
due to the magnetic field.
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58 (c) The SCis surrounded by very thick concrete walls.
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% The radiation produced by the SC created atoms of radioactive barium-133 in the
' concrete walls.
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Barium-133 has a half-life of 10.5 years.

(i) State what is meant by the term half-life.

(i) In 1990, the SC stopped being used at CERN, a research centre.

s In 1990, the largest number of barium-133 atoms were found 40 cm deep in
the concrete walls.
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S Since 2014, members of the public have been allowed to visit the SC at CERN.

PR Explain why the radioactive barium-133 in the concrete walls is not a risk to people
G visiting the SC.
(2)
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6 This question is about electromagnetism.

(a) Diagram 1 shows the magnetic field around a straight section of copper wire.

AL A

A

A

v

y

Diagram 1

copper wire

y

Explain why the copper wire has the magnetic field shown in the diagram.

thealevelphysicstutor.com

(b) A student investigates how the strength of an electromagnet varies with the

Om .

current in the electromagnet.

The diagram shows their apparatus.

O

electromagnet

load

p 71 9 5 8 R A 01 3 2 4

13

Turn over



Edexcel IGCSE - Paper 2 4Ph1 2 - June 2023 - Question Paper - Mark Scheme

This is the student’s method.

switch on the electromagnet at its maximum current
place a load of 1009 so that it is held above the floor by the electromagnet

slowly reduce the current in the electromagnet until the load falls from
the electromagnet

record the current at which the load falls

record the current at which the same load falls two more times

Repeat the method for loads of different masses.

() Suggest a suitable safety precaution for the student’s investigation.

(i) The table shows the student’s results.

N

Mass of load Current at which the load falls in A

ing 1 2 3 Mean
100 0.28 0.31 0.31 0.30
200 0.60 0.57 0.57 0.58
300 0.91 0.90 0.86 0.89
400 1.19 1.23 1.27 1.23
500 1.45 1.57 1.48 1.50
600 1.79 1.84 1.87

Calculate the mean current when the mass of the load was 600 g.

Give your answer to a suitable number of significant figures.

MEAN CUIMENT = oo, A
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(i) On the grid, plot a graph of the mean current against the mass of the load.

The scale for the mass axis has been done for you.
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9 @ (iv) Draw the line of best fit.
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(Total for Question 6 = 12 marks)
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6 This question is about electromagnetism.

(a) Diagram 1 shows the construction of an electromagnet.
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(i) Name a suitable metal for the core.
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(b) Electromagnets are used in transformers to change the size of a voltage.

Diagram 2 shows the construction of a simple transformer.

primary coil (1500 turns) metal core secondary coil (280 turns)
O
voltage=115V
current=1.2A
—O
Diagram 2

(i) State the formula linking the input (primary) voltage, output (secondary) voltage
and the turns ratio for a transformer.

(ii) The input voltage to the transformeris 115V.

Show that the output voltage is approximately 20V.
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(iii) The input current to the transformer is 1.2 A.
Calculate the output current.

Assume that the transformer is 100% efficient.
(3)

outputcurrent=___ A

(iv) State two factors that would increase the output current of the transformer.

(Total for Question 6 = 11 marks)
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5 A student investigates how the minimum current required to support a load using an
electromagnet varies as the load is increased.

He uses metal discs to increase the load and changes the current using a variable resistor.

d.c. supply
+ —_
O O

soft iron core

T

]VVVVVV

E—_—
E——
E——
E——
E——
E—_—

YR WO Y | WY | WY 1

soft iron bar

____— metal discs

(@) (i) State the independent variable in this investigation.
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~
(b) The student’s results are given in the table.
Number of metal discs Minimum current / mA

0 30

2 48

5 75

6 78

7 93

10 120

(i) On the grid, draw a bar chart of current against number of metal discs.
(4)
v,
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(ii) State why a current is needed when there are no metal discs added to the load.

(Total for Question 5 = 10 marks)
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