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UNIVERSITY OF TECHNOLOGY, SYDNEY

DEPARTMENT OF MATHEMATICAL SCIENCES

33130 Mathematical Modelling 1, Autumn 2005

Assignment. Due May 16 At 12 noon.

• Your assignment must be accompanied by a signed statement
indicating that it is your own work.

• Please include a printout of the Mathematica workbooks you
use.

• You must include the name of your tutor on the front page

• Make sure that the pages of your assignment are securely bound.
If you place it in a folder, please make sure that the folder opens
easily.

(1) (a) Let h(t) and V (t) be the height and volume of water in a
cylindrical tank at time t. If water leaks through a circular hole
with area a at the bottom of the tank, Torricelli’s law says that
the rate of change of volume is given by the equation

dV

dt
= −a

√

2gh,

where g is the acceleration due to gravity.
(i) Show that the height of the water decreases according to

the equation

dh

dt
= −α

√
h

for some constant α. What is α?

(ii) If we let h(t) = u(t)2, find a differential equation for u.

(iii) Given that the tank is initially full and the height of the
tank is 6 metres and the radius of the tank is 2 metres,
how long does it take for all the water to drain from the
tank, if the hole has radius 1cm?

(2) You will need Mathematica to solve this problem.

A skydiver, weighing 70kg, jumps from an aeroplane at an
altitude of 700 metres and falls for T1 seconds before pulling
the rip cord of his parachute. A landing is said to gentle if
the velocity on impact is no more than the impact velocity of
an object dropped from a height of 6 metres. The distance




