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1 The diagram shows a student’s design for a simple wind speed gauge.
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a.c. voltmeter
(&) Explain why the wind causes the a.c. voltmeter to give a reading. The explanation has
been started for you.
The wind causes the plastic cups to turn
3)
(b) The gauge is not sensitive enough to measure light winds.
Suggest one way that the design can be modified to make the gauge more sensitive.
1)
(Total 4 marks)
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Scientists have used a satellite system to investigate the idea of generating electricity in space.

As the system orbited the Earth a 20 km copper wire was reeled out.
Before the wire snapped a current of 1 amp was induced in the wire.

Figure 1
{f:_:a ) Satellite
&<

ﬁ; Earth

(&) What provides the force needed to keep a satellite in orbit around the Earth?

Wire

1)

(b) Explain how a current is induced in the wire.

3)
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An alternator is connected to a data logger.

The data logger is connected to a computer.
Figure 2 shows how the output potential difference of the alternator varies with time.

Figure 2

Output
potential 0V » Time
difference

(c) The coil inside the alternator now rotates at twice the frequency.

Draw on Figure 2 to show how the output potential difference varies with time at this new
frequency.

(2)
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Another type of generator is now connected to the data logger and computer.

Figure 3 shows how the output potential difference varies with time for this generator.

Figure 3

Output
potential Qv » Tirme
difference

(d) What name is given to this second type of generator?

(1)
(e) Look at Figure 2 and Figure 3.

Give one difference between the outputs from the two types of generator.

1)
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(H  The charger used to charge the battery inside a laptop computer contains a small

transformer.

The charger plugs into the mains electricity supply.

mains electricity supply = 230 V

number of turns on the primary coil of the transformer = 690
number of turns on the secondary coil of the transformer = 57

Calculate the potential difference applied by the charger across the battery inside the
computer.

Potential difference = V

3)
(Total 11 marks)

The figure below shows a coil and a magnet. An ammeter is connected to the coil.
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The ammeter has a centre zero scale, so that values of current going in either direction through

the coil can be measured.
(@ A teacher moves the magnet slowly towards the coil.

Explain why there is a reading on the ammeter.

(6)
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(b) The table below shows some other actions taken by the teacher.

Complete the table to show the effect of each action on the ammeter reading.

Action taken by teacher What happens to the ammeter reading?

Holds the magnet stationary and moves
the coil slowly towards the magnet

Holds the magnet stationary within the
coll

Moves the magnet quickly towards the
coll

Reverses the magnet and moves it
slowly towards the coil

(4)

(c) The magnet moves so that there is a steady reading of 0.05 A on the ammeter for 6
seconds.

Calculate the charge that flows through the coil during the 6 seconds.

Give the unit.

Charge =

3
(Total 13 marks)

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor
Catalyst Tutors Page 8 of 25



theonlinephysicstutor.com

4 If a fault develops in an electrical circuit, the current may become too great. The circuit needs to
be protected by being disconnected.
A fuse or a circuit breaker may be used to protect the circuit.
One type of circuit breaker is a Residual Current Circuit Breaker (RCCB).
(@ () Use the correct answer from the box to complete the sentence.
earth live neutral
A fuse is connected in the wire.
1)
(i)  Use the correct answer from the box to complete the sentence.
are bigger are cheaper react faster
RCCBs are sometimes preferred to fuses because they
1)
(i) RCCBs operate by detecting a difference in the current between two wires.
Use the correct answer from the box to complete the sentence.
earth and live earth and neutral live and neutral
The two wires are the wires.
1)
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(b) An RCCB contains an iron rocker and a coil.

A student investigated how the force of attraction, between a coil and an iron rocker, varies
with the current in the coil.

She supported a coil vertically and connected it in an electrical circuit, part of which is
shown in the figure below .

Iron rocker M M

Small mass—__

[ k3 ]

Pivot

CD”"' i ] -

She put a small mass on the end of the rocker and increased the current in the coil until the
rocker balanced. She repeated the procedure for different masses.

Some of her results are shown in the table below.

Current needed for the
Mass .
. rocker to balance in
in grams
amps
5 0.5
10 1.0
15 1.5
20 2.0
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(i)  State two extra components that must have been included in the circuit in the figure
above to allow the data in the above table to be collected.

Give reasons for your answers.

4)
(i) A teacher said that the values of current were too high to be safe.

Suggest two changes that would allow lower values of current to be used in this
investigation.

Change 1

Change 2

2
(Total 9 marks)
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5 In this question you will be assessed on using good English, organising information

clearly and using specialist terms where appropriate.
There are two types of traditional transformer; step-up and step-down.

Describe the similarities and differences between a step-up transformer and a step-down
transformer.
You should include details of:
. construction, including materials used
. the effect the transformer has on the input potential difference (p.d.).

You should not draw a diagram.

Extra space

(Total 6 marks)
@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor

Catalyst Tutors Page 12 of 25



theonlinephysicstutor.com

6 The diagram shows an a.c. generator.
The coil rotates about the axis shown and cuts through the magnetic field produced by the
magnets.
(@ () A potential difference is induced between X and Y.
Use the correct answer from the box to complete the sentence.
electric generator motor transformer
This effect is called the effect.
1)
(i)  What do the letters a.c. stand for?
1)
(i) Name an instrument that could be used to measure the potential difference between
Xandy.
1)
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(b) Graph 1 shows the output from the a.c. generator.

Graph 1
Potential 1 AN EANEAEEEEEEANENENEENEEAEEREE
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()  One of the axes on Graph 1 has been labelled ‘Potential difference’.

What should the other axis be labelled?

1)

(i)  The direction of the magnetic field is reversed.

On Graph 1, draw the output from the a.c. generator if everything else remains the
same.

2)

(c) The number of turns of wire on the coil is increased. This increases the maximum induced
potential difference.

State two other ways in which the maximum induced potential difference could be

increased.
1.
2.
)
(Total 8 marks)
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7 The diagram shows a transformer with a 50 Hz (a.c.) supply connected to 10 turns of insulated

wire wrapped around one side of the iron core.
A voltmeter is connected to 5 turns wrapped around the other side of the iron core.

fr\_}c_.

(@ What type of transformer is shown in the diagram?

Draw a ring around the correct answer.

step-down step-up switch mode

1)

(b) The table shows values for the potential difference (p.d.) of the supply and the voltmeter

reading.
p.d. of the supply Voltmeter reading
in volts in volts
6.4 3.2
3.2
6.4

(i) Complete the table.
2

(i)  Transformers are used as part of the National Grid.

How are the values of p.d. in the table different to the values produced by the
National Grid?

(1)
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(c) Transformers will work with an alternating current (a.c.) supply but will not work with a

direct current (d.c.) supply.

(i) Describe the difference between a.c. and d.c.

(i)  Explain how a transformer works.
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coil
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4)
(Total 10 marks)

(@) The diagram represents a simple transformer used to light a 12 V lamp. When the power
supply is switched on the lamp is very dim.

@12V

(i) Give one way to increase the voltage at the lamp without changing the power supply.
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(i)  What is meant by the iron core being laminated? Py

1)

(b) Electrical energy is distributed around the country by a network of high voltage cables.

Transmission

Consumer

|

g o
oo

Power Transformer Transformer
station

(i) For the system to work the power is generated and distributed using alternating
current rather than direct current. Why?

(1)

(i)  Transformers are an essential part of the distribution system. Explain why.

)

(i)  The transmission cables are suspended high above the ground. Why?

(1)

(c) The power station generates 100 MW of power at a voltage of 25 kV. Transformer A, which
links the power station to the transmission cables, has 44 000 turns in its 275 kV secondary
coil.

()  Write down the equation which links the number of turns in each transformer coil to
the voltage across each transformer coil.

(1)
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(i)  Calculate the number of turns in the primary coil of transformer A. Show clearly how

you work out your answer.

Number of turns =

(2)

(d) The diagram shows how the cost of transmitting the electricity along the cables depends
upon the thickness of the cable.

F
Cost

= Cost of buying and
installing the cable

Cost due to heating
A’/ losses in the cable

¥

Thickness of cable

(i)  Why does the cost due to the heating losses go down as the cable is made thicker?

1)

(i) By what process is most heat energy lost from the cables?

1)
(Total 11 marks)
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9 Figure 1 shows the structure of a traditional transformer.
Figure 1
Primary coil Secondary coil
230V
\Imn core
(@) There is an alternating current in the primary coil of the transformer.
State what is produced in the iron core.
)
(b) A transformer has only one turn of wire on the secondary coil.
The potential difference across the secondary coil is 11.5 V
The potential difference across the primary coil is 230 V
Calculate the number of turns on the primary coil.
Number of turns on the primary coil =
)
() In most transformers, the power output is less than the power input.
State why.
(1)
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(d) Two students investigated how magnets can be used to produce a potential difference.

The students held a coil of wire above a magnet. The students quickly lowered the coil so
that the magnet was inside the coil, as shown in Figure 2.

Figure 2
Voltmeter
Coil of wire
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Magnet -
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The students recorded the maximum potential difference for coils with different numbers of
turns of wire. The results are shown in the table.

Number of turns Maximum potential difference in volts
of wire in the
coil Results from student 1 Results from student 2
5 0.09 0.08
10 0.20 0.15
15 0.31 0.25
20 0.39 0.33
25 0.51 0.39

(i)  State the resolution of the voltmeter.
Give one reason why the resolution of the voltmeter is suitable for this investigation.

Resolution

Reason

()
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(i)  The two students used exactly the same equipment to carry out their investigations.

Both students recorded their results correctly.

Give the reason why student 2 got different results from student 1.

)

(i)  The students decided that even though the results were different, there was no need
to repeat the investigation.

How do the results show that the investigation is reproducible?

)

(iv)  State the name of the process which causes the potential difference to be produced
in this investigation.

1)

(e) Atransformer has been developed that can be used with many different devices.

Suggest one advantage of having a transformer that can be used with many different
devices.

1)
(Total 11 marks)
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10 Transformers are used to change potential differences (p.d.) in the National Grid.
Figure 1 shows a step-up transformer that is used at a power station.
Figure 1
|
=
From —@m—— —
power To pylons
stati:n; —_— \ f——e
\
(@ () Use words from the box to label Figure 1.
Input p.d. Iron core Output p.d.
Primary coil Secondary coil
4)
(i)  One of the coils in Figure 1 has a p.d. of 25 kV across it and has 1000 turns.
The other coil has a p.d. of 400 kV across it.
Calculate the number of turns on this other coil.
Number of turns =
2
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(i) Explain why a step-up transformer is used at a power station.

©)

(b) Figure 2 shows a mobile phone charger.

Figure 2

The charger contains a step-down transformer. A switch mode transformer is used rather
than a traditional transformer.

Describe the advantages of using a switch mode transformer in the charger rather than a
traditional transformer.

®3)
(Total 12 marks)

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor
Catalyst Tutors Page 23 of 25



11

: . _ theonlinephysicstutor.com
(@ An appliance in a house has a transformer. The transformer is used to reduce the voltage

to the level needed by the appliance.

The diagram shows the transformer.

10 000 turns 2000 turns

[+

240%W arc. : :

()  Name the material used for the core of the transformer.

1)

(i)  The transformer has 10 000 turns on the input side and 2000 turns on the output side.
If the mains voltage of 240 volts is applied to the input, calculate the output voltage.
You may find the following information helpful:

output voltage  nurber of turns onoutput coil
input voltage number of turns an input cail

3)

(b) Explain, in terms of magnetic fields, how a transformer works.

(4)
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(c) A 12V car battery is connected to the input leads of the transformer. It is hoped to reduce

the voltage to 2.4 V in order to run a small motor. When the output voltage is measured it is
found to be zero.

Explain why the output voltage is zero.

2
(Total 10 marks)
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