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1 (a) Fig. 12.1 shows two circuits, A and B, linked by a relay.

relay
heater

switch S

relay
\/ switch R

relay coil i
o~ o—

120V a.c.

circuit A circuit B

Fig. 12.1
Describe what happens in the two circuits when switch S is closed.

............................................................................................................................................. [3]
(b) Another circuit includes a transformer. The input voltage of the transformer is 120V a.c.
The input coil has 480 turns of wire and the output coil has 60 turns of wire.
Calculate the output voltage of the transformer.
output voltage = ..o V [3]

[Total: 6]
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2 (a) Fig. 11.1 shows a simple electric motor.

Fig. 11.1

(i) There is a current in the coil WXYZ. The direction of this current is shown by the arrows.

On Fig. 11.1, draw an arrow to show the direction of the force acting on side WX and an
arrow to show the direction of the force acting on side YZ.

[1]
(ii) State three ways of increasing the turning effect of the motor.
3 PP
2SRRI
C F PP PPRPPPPTTPN
[3]
(b) In a home, a step-down transformer reduces the mains voltage of 225V to 4.5 V.
The transformer has 4000 turns on the primary coil.
Calculate the number of turns on the secondary coil.
number Of tUMNS = ... [3]

[Total: 7]
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3 A transformer has 500 turns in both its primary and its secondary coils. It is connected to a
240V mains supply. There are 4 possible connections to the secondary, labelled W, X, Y and

Z on Fig. 10.1.
/P
/
o — — oW
240V ~  — E»—%
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oO— 1 d P 7
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primary coil secondary coil
500 turns 500 turns

Fig. 10.1
Between W and X there are 300 turns.
Between X andY there are 175 turns.
BetweenY and Z there are 25 turns.
(@) A person wishes to run a 12V electric bell, using the transformer.
Between which two of the labelled terminals should the bell be connected?

Show your working.

bell connected between terminal ............. and terminal ............ [4]

(b) State the voltage between terminals W and Z.
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(c) State the name given to the part labelled P and the material from which it is made.

(0 F= 1001 TSR
P U= = PSRRI 2]

(d) Why are the coils normally made from copper wire?
.................................................................................................................................... [1]
[Total: 8]
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4  Astudent is experimenting with electromagnetic effects.

(@) Describe an experiment, using any standard laboratory equipment, to demonstrate
electromagnetic induction. You may draw a diagram.

..................................................................................................................................... [3]
(b) Fig. 11.1 shows a transformer connected to an input voltage of 12Va.c.
core ]
O = O
voltage 12V a.c. = voltage
O
primary coil secondary coil
20 turns S 300 turns
Fig. 11.1
(i) State the name of a suitable material for the core of the transformer.
..................................................................................................................................... [1]
(i) Explain how the diagram in Fig. 11.1 shows a step-up transformer.
..................................................................................................................................... [1]
(iii) Using the information in Fig. 11.1, calculate the output voltage of the transformer.
output voltage = ... V [3]

[Total: 8]
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5 Fig. 7.1 shows a small plotting compass which is aligned with the magnetic field between magnetic
poles A and B of a U-shaped magnet.

Fig. 7.1
(a) State the polarity of the poles.
POIE A e
020 L=
[1]
(b) Fig. 7.2 shows a wire, placed between two poles, carrying a current in the direction of the
arrow.
S
N
Fig. 7.2

On Fig. 7.2, draw an arrow to show the direction of the force on the wire due to the magnetic
field. [2]
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(c) Fig. 7.3 shows a p-particle moving in the direction of the arrow between the same two poles.

B-particle

direction of travel of -particle
when in the position shown

Fig. 7.3
On Fig. 7.3, draw an arrow to show the direction of the force on the pB-particle due to the
magnetic field. (2]
[Total: 5]
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6 Fig. 9.1 shows a simple direct current (d.c.) electric motor. The coil rotates about the axis when
there is a current in the coil. The coil is connected to the rest of the circuit by the brushes.

axis

/ coil

Fig. 9.1

(@) (i) OnFig.9.1, draw a pair of arrows to show which way the coil rotates. Explain the direction
you have chosen.

..................................................................................................................................... [3]
(ii) On Fig. 9.1, draw an arrow to show the direction in which electrons flow through the caoil.
[1]

(iii) Explain why the electrons flow in the direction you have shown in (a)(ii).
..................................................................................................................................... (1]
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(b) State any difference each of the following changes makes to the rotation of the coil in
Fig. 9.1:

(i) changing the polarity of the power supply to that shown in Fig. 9.2

o o
Fig. 9.2
..................................................................................................................................... [1]
(ii) changing the coil to the new coil shown in Fig. 9.3
original coll new coil
Fig. 9.3
..................................................................................................................................... [1]
(iii) using a stronger magnetic field.
..................................................................................................................................... [1]

[Total: 8]
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7  Astudent turns the handle of an alternating current (a.c.) generator and the coil rotates.

Fig. 8.1 represents the structure of the a.c. generator.

handle

- — -

slip rings )
pring coil

S

voltage
output

Fig. 8.1
(@) There is an alternating voltage output between the two terminals.

(i) Explain why rotating the coil produces an output voltage.

(ii) State the position of the rotating coil when the alternating output voltage is at a maximum
value and explain why the maximum output occurs at this position.
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(b) A lamp and an open switch are connected in series to the output terminals of the a.c.
generator.

The switch is closed and the lamp lights up. The student has to apply a greater force on the
handle.

Explain why a greater force is needed to keep the lamp lit.

[Total: 8]
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8 (a) Fig. 8.1 shows a wire carrying a large current.

large
current

square card

Fig. 8.1

(i) Fig. 8.2 shows the square card viewed from above.

card
/

Fig. 8.2

On Fig. 8.2, draw three magnetic field lines that indicate the direction of the magnetic
field and how its strength varies with distance from the wire. [3]

(ii) The current in the wire increases and the direction of the current is reversed.

State how these changes affect the magnetic field.
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(b) Electricity is transmitted at high voltage.

Explain why a high voltage increases the efficiency of transmission even with thinner wires.

[Total: 8]
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9 Fig. 8.1 shows a diagram of part of a simple a.c. generator.

external circuit

magnet  coil of wire

Fig. 8.1

(@) (i) Identify components A and B in Fig. 8.1.

A ettt et e e he e e te e e eeeean et e e an et e e ahee e e ntee e neeeereeeaneaeanrean
= U OTSPSP PO
(2]
(ii) Component C is made of soft iron.
Describe the effect of this component on the generator.
..................................................................................................................................... [1]
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(b) The coil of the generator rotates at a constant speed of two complete revolutions per second.
Sketch a graph of the e.m.f. generated against time on the axes in Fig. 8.2. The coil is in the
position shown in Fig. 8.1 at time = 0.

A

em.f./V

time/s
0

Fig. 8.2
(3]

(c) In power stations, transformers are used to step up the voltage of electricity generated before
it is transmitted through cables over long distances.

(i) Explain the advantages of transmitting electricity at high voltages.

(ii) A power station generates electricity at 25000V. A transformer steps up the voltage to
300000V. The primary coil of the step-up transformer has 450 turns.

Calculate the number of turns N on the secondary coil of the transformer.

[Total: 10]
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10 A solid bar is inside a copper solenoid. Fig. 7.1 shows that the copper solenoid is connected in
series with a battery and a variable resistor.

copper solenoid

/7SS

"N XXX XXX XT T
bar

Fig. 7.1

The device shown in Fig. 7.1 is an electromagnet.

(@) Suggest a suitable material for the bar.

(b) The right-hand end of the bar is the S pole.
(i) Fig. 7.2 shows the bar viewed from above.

On Fig. 7.2, draw at least six field lines to show the pattern and direction of the magnetic
field surrounding the bar.

Fig. 7.2
(3]
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(i) The resistance of the variable resistor increases.

Explain what happens to the magnetic field surrounding the bar and state how the pattern
of field lines that represents the field changes.

(c) A square coil of many turns is placed close to the bar. Fig. 7.3 shows the plane of the square
coil parallel to the flat circular surface at the right-hand end of the bar.

terminals

copper solenoid

square coil
bar

Fig. 7.3

The resistance of the variable resistor is alternately increased and decreased.

Explain what happens in the wires of the square coil.

[Total: 10]
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