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Diagram 1 shows a machine used for demonstrating electrostatics.

metal dome

rubber belt —__|

spindle —___| handle

Diagram 1

(@) When the handle is turned, the dome becomes positively charged.

(i) In terms of electron movement, give a reason why the metal dome becomes
positively charged.
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(i) When the handle is turned for 15s the dome gains 0.50J of energy in its
s ' electrostatic store as it becomes charged.
The voltage between the dome and the earth is 120kV.

Calculate the mean charging current during this time.
(3)

DO NOTWRITE IN THIS AREA

mean charging current = ... A
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A thin metal case is then placed on top of the metal dome, as shown in Diagram 2. B s
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(ii) Explain why the metal case reaches a maximum height above the
metal dome.
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3 A tumble dryer is a household device that dries clothes.
The clothes rotate in a heated cylinder.

Clothes often stick together when they are dry because they become
electrostatically charged.

A student investigates how different materials charge electrostatically in a model
tumble dryer.

The diagram shows the model tumble dryer.

direction of rotation

cylinder

squares of
material
This is the student’s method.
« put four dry squares of the same material into the cylinder
. rotate the cylinder at constant speed for three minutes
« remove any squares that are stuck together
« measure the force needed to pull the squares apart

« repeat this for squares of different material

(@) (i) Name a device the student could use to measure a force.

(ii) State the independent and dependent variables in this investigation.

1T =T o <] 0T LT o |

Lo 1T 0 =1 0T =T o

(i) State a control variable in this investigation.
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L
( )
(b) Explain how the squares of material stick together.
SO e Use ideas about electrostatic charge in your answer.
L o (3)
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,;/' g 3 Explain which type of graph is the most appropriate to present the results from
this investigation.
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( ) :
(d) (i) State the formula linking charge, current and time. SR R
(1) 5
o o
O <
= a8
s E
(ii) When the squares of material are pulled apart there is a small spark. E % g
There is a current of 4.3 x 10°A in the air for a time of 2.3 x 107%s. % 5
> o4 \ o
Calculate the charge that is transferred. S g 3
(2) ::> % D/ 3

charge = .. C
(Total for Question 3 = 12 marks)
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(

4 Diagram 1 shows a circuit built by a student.

83mA
17Q

6.2
228 mA

Diagram 1

(@) (i) State the formula linking voltage, current and resistance.

(i) Calculate the voltage across the 17 Q resistor.

(i) State the voltage across the 6.2 Q resistor.

(iv) Calculate the current in the battery.

voltage = ...

voltage = ...

current = ...

(1)

(3)
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( )
(b) Diagram 2 shows a second circuit built by the student using the same battery
and resistors.
| |
-
17Q 6.20Q)
Diagram 2
Explain how the current in the battery will change now the resistors are
connected in series.
You do not need to do any calculations in your answer.
(3)
(Total for Question 4 = 10 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.
=
3
o N S
o
- ;
=
s w3 .
n pinY
- pin X
S
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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
(2)
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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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6 This is a question about a nuclear fusion power station.

(a) Explain what happens during nuclear fusion.
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(b) The diagram shows how a fusion power station could supply the National Grid in
the future.
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(i) State the main method of energy transfer from the fusion power station
generator to the primary coil of the step-up transformer.
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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
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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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z Z
9 @ (iv) Draw the line of best fit.
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% = (v) The student predicts that a load of 1.0 kg will fall when the current in the
b g electromagnet is 3.0 A.
o
= 8 Comment on the student’s prediction.
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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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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.
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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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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
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soft iron core

T

]VVVVVV

E—_—
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E——
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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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