C4 : DIFFERENTIAL EQUATIONS 

1)  A laboratory is at a constant temperature of 20°C.  A cool liquid of temperature θ°C, where θ < 20, is warming up at a rate that is proportional to the difference between the laboratory temperature and the temperature of the liquid.  
Given that when θ = 10°C the rate of cooling is 2°C per minute, show that 
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where the time t is measured in minutes.

(2)

(a) Find θ in terms of t given that θ = 5 when t = 0.

(5)

(b) In this case, how long does the liquid take to reach a temperature of 18°C?



(3)

2)   The square horizontal cross-section of a container has side 2 m.  Water is poured in at the constant rate of 0.08 m3/s and, at the same time, leaks out of a hole in the base of the container at the rate of 0.12x m3/s, where x m is the depth of the water in the container at time t s.  So the volume, Vm3, of the water in the container at time t is given by V = 4x and the rate of change of volume is given by
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Use these results to find an equation for 
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 in terms of x and solve this to find x in terms of t if the contained is initially empty.
(7)

Determine to the nearest 0.1s the time taken for the depth to rise from 0.1 to 0.5 m.

(3)
The topics that I need to study further are …
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