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A Level H2 Math

Differential Equations Test 2
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The figure above shows a cylindrical water tank with base diameter 8 metres. Water is flowing into the
tank at a constant rate of 0.36zrm?*/min. At time / minutes, the depth of water in the tank is & metres.
However, the tank has a small hole at point 4 located at the bottom of the tank. Water is leaking from
point A4 at a rate of 0.87th m*/min.

(i) Show that the depth, i metres, of the water in the tank at time, / minutes satisfies the differential
equation
%ziw—zo;&). [3]
dr 400
(ii) Given that 7#=0.4 when ¢t =0, find the particular solution of the above differential equation in the
form h=f(z). [6]

(iii) Explain whether the tank will be emptied. [1]

(iv) Sketch the part of the curve with the equation found in part (ii), which is relevant in this context.

[2]
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e The man does not consume weight enhancing/loss supplements that affect his food
energy gain/loss other than maintaining the healthy functioning of his body and
increasing body mass.

dm
(ii) For Fto be zero, [ = aM
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(iii)

—9_aM = [ ar
I—aM 100
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I—aM =+e'¢ ™€ :Acﬁ, where 4 =+e ¢
When =0, M=100=A4=7-100a

[ —aM =(I-100a)e'™
aM =1—(I1-100a)e'®
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