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(a) Water flows into and out of a tank at a rate (in litres/hour) given by R =2xzsinzz. If
the tank was initially empty at 10am, find:

(i) The first time (after 10am) when the tank is filling at its greatest rate. 2

(ii) An expression for the volume (V litres) of water in the tank after # hours. 2

(iii) The maximum volume of water in the tank. 1
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(b} Concrete is pumped from a truck into a building foundation. The rate Rm?®/hour at
which the conecrete is flowing is given by the expression R = 9% — ¢4 for 0 < ¢ < 3,
where ¢ is the time measured in hours afler the concrete begins to flow.

(i) Find the rate of flow at time £ = 2.

(i} Explain why ¢ is restricted to 0 < ¢ < 3.
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(iii} Find the maximum flow rate of concrete.

{iv) When the concrete begins to flow, the foundation has 1000 m® already in place.
Find an expression for the amount of concrete in the foundation at time ¢.
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(c) A bottle had 500 millilitres of water in it. More water was poured into the bottle for
10 seconds until it was full. During this time the volume flow rate of water, in millilitres

per second, was given by the formula
dav
e g 10 = 1
—=2(0-1)

(0 Find a formula for the volume of water ¥ in the bottle afler ¢ seconds
where ¢ 210.

(i)  How many millilitres of water were in the bottle when it was full?

(iii)  What was the initial flow rate?
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b) The rate at which gas escapes from a balloon is given by fg— = f—f—l— where the gas is

measured in cm’ and time in seconds.

(i) Find G as a function of time if the initial amount of gas in the balloon is 10em’,

(i) How long before all the gas has escaped?

2
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(¢)  Liquid petroleum is pumped out of a 25 000 litre storage container
through a valve such that the volume flow rate of petroleumn

in litres per second is given by iig =—1-92¢ (120}
d

(i) Show that if the tank was initially full, then ¥ = 25 000 — 096,

(i)  How long before the tank is only 40% full?
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(b) The number of sheep in Australia has gone up and down several times 3
during the 20" Century. The rate of change, R, of the number of sheep
during the 1980°s is shown in the graph below.

AR

Year
o

1 : v ' r : v S
1980 1990

(1) In which year of the 1980°s, did the number of sheep begin to decrease?

(iiy  Using points P and Q, compare the rate of increase in 1980 with the rate
of increase in 1984.
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L4
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= -0,96¢* +
whent =0,V = 25000

= 25000 =C
=V = 25000 0.96¢*
(i)  When 40% full the container holds 0.4 x 25000 = 10000 litres

Solve 25000 — 0,96 = 10000
= 0,96/ = 15000

= 1 = 15625
1 =125 (¢ = 0)
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