8. (a) Solve the initial value problem

dy 35 _ 1

for y(x). Show all intermediate steps in your solution of the differential
equation.

(b) Find the general solution z(t) of the differential equation

Show all intermediate steps in your solution of the differential equation.
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10. A tank initially contains 50 litres of alcohol and 25 litres of water. Pure water
is run into the tank at 3 litres/min and the mixture is continuously stirred. The
mixture is withdrawn through a tap at the bottom of the tank at a constant rate
of 2 litres/min.

(a) What is the total volume of mixture in the tank after ¢ minutes?

(b) Supposing the mixture contains z litres of water after ¢ minutes, write down

‘fj-% in terms of z and .

(¢} When will the mixture in the tank contain equal quantities of alcchol and
water?
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11. A population of £ million after ¢ years is modelled by the equation

d
d—::llx—m2—28

" (a) Find the equilibrium solutions and determine whether they are stable or
unstable, making sure you clearly state the argument for your answer as
well as your answer.

(b) Find the population after ¢ years have elapsed if the initial population is
r = 4.590, and state what happens as t becomes very large. Show all
intermediate steps in your solution of the differential equation. State any
constants to 3 decimal places.
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