


QUESTION SIX

The graph below shows the curve defined by the parameters x = 6cos t and y = dsin ¢
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It also shows the tangent to the curve at the point 7 =—.
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Find the y-intercept of the tangent to the curve when ¢ =

Show any derivatives that you need to find when solving this problem.
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QUESTION SEVEN

A boat is pulled into dock by means of a rope running through a pulley on the dock.
The rope is attached to the bow of the boat at a point 3 metres below the level of the pulley.
The rope is being pulled through the pulley at a rate of 8 metres per minute.

Pulley 5 + 2k

Rope ‘,.x:

Dock

At what rate will the boat be approaching the dock when there is 12 metres of rope between the boat
and the pulley?

Show any derivatives that you need to find when solving this problem.
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A spherical balloon is being filled with air at a constant rate.
At a certain time, the volume is 360 cm’. A=
20 seconds later, the volume is 450 cm®.

(i
Find the rate of increase of the surface aﬂ:a when the balloon has a volume 0@33.

Show any derivatives that you need to find when solving this problem.
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