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QL.

The diagram shows a domestic lighting circuit.
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(a) Explain an advantage of using this circuit for domestic lighting.

(b) When switch 1 is closed, the current in lamp 1 is 22 mA.

(i) Give the name of the charged particle that moves in an electric current.

(i) Show that lamp 1 has a power of about 5 W.

(iii) Calculate the energy transferred by lamp 1 when it is on for 30 seconds.

energy transferred =
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(c) The circuit is connected to the mains supply. Mains voltage is 230 V.

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

(i) Switches 1 and 3 are closed, which turn on lamps 1 and 3.
Switch 2 is open.
Calculate the current in the mains supply.
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(Total for question = 12 marks)
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Q2.

Fluorescent tube lamps can be used in schools and office buildings for lighting.

The photograph shows an engineer installing a fluorescent tube lamp.

(Source: © Naparat / Shutterstock)

Diagram 1 shows a simplified view of the components of a fluorescent tube lamp.
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Diagram 1

(&) When the lamp is on, a large voltage is applied between the positive electrode and the negative
electrode

(i) State what is meant by the term voltage.
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(i) The large voltage causes electrons to accelerate from the negative electrode towards the positive

electrode.
An electron gains 1.0 x 107* J of energy when it accelerates between the electrodes.

Show that the voltage between the electrodes is about 600 V.
[magnitude of electron charge = 1.6 x 10™° C]

(iii) The electron gains 1.0 x 107*¢ J of energy in its kinetic store when it accelerates from the negative

electrode to the positive electrode.
Calculate the speed of an electron when it reaches the positive electrode.

Assume the electron is initially at rest.
[electron mass = 9.1 x 107! kg]
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(b) When the electrons accelerate between the electrodes, they collide with mercury atoms.

Energy is transferred to the mercury atoms during the collisions. This causes then mercury atoms to
emit ultraviolet light.

Atoms in the fluorescent coating absorb this ultraviolet light, which is then re-emitted as light from a
different part of the electromagnetic spectrum.

Diagram 2 shows this process.
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Diagram 2

(i) Suggest why the tube must have a fluorescent coating for the lamp to operate effectively.

(i) Explain why the fluorescent tube lamp is dangerous if the fluorescent coating becomes damaged.

(Total for question = 12 marks)
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Q3.

A family has a television set.
(a) The television set has a low power mode called standby.

When on standby, the power rating of the television set is 0.27 W.
Calculate the energy transferred to the television set on standby in 12 hours.

energy transferred = ........ccooiiiiiiii i J
(b) In normal use, the current in the television set is 0.31 A.

(i) Explain how a fuse works to protect the television set if there is a fault.

(ii) Explain why a 13 A fuse is not an appropriate choice of fuse to use in the plug of this
television set.

(Total for question = 8 marks)



