Differerentiation Revision P.1 2012 Q.8 a-c April 28, 2015

Question 8 (50 marks)

A company uses waterproof paper to make disposable conical drinking cups. To make each cup, a
sector AOB is cut from a circular piece of paper of radius 9 cm. The edges 40 and OB are then
joined to form the cup, as shown.

The radius of the rim of the cup is r, and the height of the cup 1s A.
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(a) By expressing »? in terms of 4, show that the capacity of the cup, in cm®, is given by the

formula
V=%h(81—h2),
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(b) There are two positive values of 4 for which the capacity of the cup is 15:7[ )

One of these values is an integer.
Find the two values. V=£h(81—h2)‘
Give the non-integer value correct to two decimal places. 3
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(¢) Find the maximum possible volume of the cup, correct to the nearest cm”.
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