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Q1.

A student finds some information about energy-saving light bulbs.

(@ A 30W light bulb uses 600J of electrical energy in a certain period of time. In that time, it
produces 450 J of light energy. The rest of the energy is wasted.

(i)  Calculate the energy wasted by the light bulb in this period of time.

Wasted energy = J

(1)

(i)  What happens to the energy wasted by the light bulb?

1)

(iii) Calculate the efficiency of this light bulb.

Efficiency =

)

(iv) Calculate the period of time, in seconds, during which the 600 J is provided to the 30 W
light bulb.

Time = S

(2)
(b) A company that makes light bulbs provides information about some of their products.

The table shows some of this information.

Power in watts Lifetime in hours | Cost of bulb in £
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Filament bulb 60 1250 2.00

LED bulb 12 50 000 16.00

(i)  Suggest why it is important to confirm this information independently.

1)
(i) A homeowner is thinking about replacing his filament bulbs with LED bulbs.
A 12 W LED bulb gives the same light output as a 60 W filament bulb.
Suggest reasons why the homeowner is likely to choose LED bulbs.

Use the information given in the table.

2

(i) State one factor, other than efficiency, that is important when considering the choice of a
bulb for lighting in the home.

(1)
(Total 10 marks)

Q2.
Electricity can be generated using various energy sources.

(@) Give one advantage and one disadvantage of using nuclear power stations rather than
gas-fired power stations to generate electricity.

Advantage

Disadvantage

(2)
(b) () A single wind turbine has a maximum power output of 2 000 000 W.

The wind turbine operated continuously at maximum power for 6 hours.

Calculate the energy output in kilowatt-hours of the wind turbine.
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(©)

Q3.

(@)

Energy output = kWh

)

(i)  Why, on average, do wind turbines operate at maximum power output for only 30% of the
time?

)
An on-shore wind farm is made up of many individual wind turbines.
They are connected to the National Grid using underground power cables.

Give one advantage of using underground power cables rather than overhead power cables.

(1)
(Total 6 marks)

Iceland is a country that generates nearly all of its electricity from renewable sources.

In 2013, about 80% of Iceland’s electricity was generated using hydroelectric power stations
(HEP).

Describe how electricity is generated in a hydroelectric power station. Include the useful
energy transfers taking place.
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(b)

(©)

(4)

The UK produces most of its electricity from fossil fuels.

Many people in the UK leave their televisions in ‘stand by’ mode when not in use, instead of
switching them off.

It is better for the environment if people switch off their televisions, instead of leaving them in
‘stand by’ mode.

Explain why.

®3)

A scientist wrote in a newspaper:

‘Appliances that do not automatically switch off when they are not being used should be
banned.’

Suggest why scientists alone cannot make the decision to ban these appliances.

1)
(Total 8 marks)
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