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The blades of a wind turbine sweep out a circle
of diameter 90 m. The turbine’s blade tip height
is 149.5m.

Calculate the hub height of this turbine. [1]
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In lines 84 to 86, the article says
‘So someone at the point of observation would not
see the bottom 12m of the turbine.’

Explain how the figure of 12m was obtained. [2]
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A wind turbine with a blade tip height of 125m is
seen from a distance of 623 m. The ground is level
and horizontal so that the whole of the turbine can be
seen.

(i) Calculate the angle of elevation of the tip of a
blade when it is pointing vertically upwards.
You should assume that the viewer’s eye is at the
same height as the base of the turbine. [1]
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The wind turbine is shown on a photomontage; the
viewing distance is stated to be 51.4cm.

(ii) Calculate the height that the turbine would have
on the photomontage if it were seen with the same
angle of elevation as that in part (i). [1]
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The image of the wind turbine is 7.3cm high when the
photomontage is printed on A4 paper.

(ifi) Show that when the photomontage is printed
on A3 paper, the height of the wind turbine is
consistent with the angle of elevation found in

part (i). [2]
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NOT TO SCALE -7

4 The diagram above illustrates the situation in Fig. 5 in
the diagram booklet.

The blade tip height of the wind turbine is 99.5m.

The base, B, of the turbine is 120 m higher than A and
at a horizontal distance of 320 m from A.

An observer at A can see the top 20m of a blade when
it is pointing vertically upwards, as in the diagram.

The observer’s line of vision is a tangent to the hill
at C. The horizontal distance from A to C is 140 m.

Find the height of C above A. [4]
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NOT TO SCALE

a B

5 In the diagram above, the wind turbine BT is observed
from two different positions P and Q. The blade tip
height of the turbine is 72m.

Both P and Q are a horizontal distance of 800 m from
the turbine.

P is at the same height as the base, B, of the turbine.
Q is 18 m below the level of B.

The angle of elevation from P is «; the angle TQB is f.

Show that the angles « and g, in degrees, are the
same to 2 significant figures. [3]
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6

In lines 176 and 177, the article says

‘As a result of the study, it was recommended that a
focal length of 75 mm should be used.’

Make a reasoned estimate of the percentages of
participants in Stirling University’s study who would
have thought the photomontages made the wind
turbines appear ‘Too large’, ‘About right’ and ‘Too
small’ if a lens of focal length 75 mm had been used.
You must state your assumptions clearly. [4]
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END OF QUESTION PAPER
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