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1 The graph shows how the World's energy use has changed from the year 1971 to
the year 2003.

It also shows the amount of different energy sources used.
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(@) (i) Approximately how much did the total World's energy use increase from the year
1971 to the year 20037
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(i) Which energy source had the greatest use in the year 20037
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(iii) The total energy use in the year 2003 was 10.6 billion tonnes (oil equivalent).
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Approximately what percentage of this amount was due to fossil fuel use?
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(b) Scientists are researching the World's energy use for the future.

The graph shows some of their research.
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(i) The future demand for fossil fuels is expected to increase.
Give two reasons why scientists are worried about this increase in demand.
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(ii) Inthe UK the government is closing coal fired power stations and planning for
new nuclear power stations to be built.

Suggest why the government wants more nuclear power stations.
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(c) Power stations in the UK generate electricity at 25 kV a.c.

The voltage is then increased to 400 kV a.c. and distributed by power lines.

(i) Write down the full name of the device used to increase the voltage.
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(ii) Why is it important to increase the voltage in these power lines?
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(iii) The high voltages across the power lines are reduced to 230 V a.c. for use in the
home.

A phone charger changes the 230 Va.c.toa5V d.c.

Explain the difference between d.c. and a.c.
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(d) A domestic wind turbine has a power rating which varies from 1.0kW to 3.0 kW.

(i) The domestic wind turbine has an electrical resistance of 23 Q.
It generates a current of 11 A on a windy day.

Calculate the power output in kW of the turbine on this day.
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(ii) Suggest why the manufacturer gives a range for the power rating of the wind
turbine.
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(iii) Using just one domestic wind turbine may be an unreliable source of power for a
house.

State a reason why.
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Equations in physics

(final velocity)? — (initial velocity)? = 2 x acceleration x distance

change in thermal energy = mass x specific heat capacity x change in temperature
thermal energy for a change in state = mass x specific latent heat

energy transferred in stretching = 0.5 x spring constant x (extension)?

potential difference across primary coil x current in primary coil = potential difference across
secondary coil x current in secondary coil

Higher tier only -

force on a conductor (at right angles to a magnetic field) carrying a current =
magnetic flux density x current x length



