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MEI Core 3 Chain Rule - Rates of Change Questions Jan 05 - May 09

1 Fig. 4 shows a cone. The angle between the axis and the slant edge is 30°. Water is poured into the

cone at a constant rate of 2 cm’® per second. At time f seconds, the radius of the water surface is
rem and the volume of water in the cone is Vem?®,
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(i) Write down the value of ﬂ. h ﬁ [1]
dr
(i) Show that V=%§-1rr3. and find %’. 3]

[You may assume that the volume of a cone of height h and radius r is %xr’h.]

(iii) Use the results of parts (i) and (ii) to find the value of %:- when r = 2. [3]
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2  Fig. 4 is a diagram of a garden pond.

hm
mo4
The volume Vm?® of water in the pond when the depth is  metres is given by
V= %xh’(3 - h).
dv
(i) Find ah [2]

Water is poured into the pond at the rate of 0.02 m* per minute.

(ii) Find the value of % when h = 04. (4]
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