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SECTION A

1. A lift descends from rest with acceleration k ms™2, and after reaching a speed of 10

m/s continues at constant speed for 10s. It i brought to rest with 5 deceleration of 2k
ms~2. If the total time taken decending was 25s, '

a. Find the value of ;
b. Find the distance travelled during the descent.

block. Find

a. the acceleration of the system;
b. the tension in the string;
C. the resultant force on the pulley.

- A ball is kicked with g velocity of 15 m/s at an angle of TZISO" to the horizontal towards

a wall which is 8 m away.

a. How far up the wal does the ball hjt ?

b. What is the speed of the ball when it hits the wall ?

¢. In what direction 1s the ball moving when it hits the wall ?

ast at 18 km/h and another ship B is moving in a direction

. g due e
N 120° east at 10 km/h. B is 12 km due north of 4 and both ships continye with

the same velocities. Find the time when the ships are closest to each other and the
shortest distance between them.

- A 100 litre tank contains 20% pollutant. At time ¢ = 0, a solution containing 10%

pollutant flows into the tank at a rate of 5 litres/minute. The well-stirred mixture is
drained off at the same rate. -

a. Find how much pollutant there is in the tank after 10 minutes;
b. How long until there ig 15 litres of pollutant in the tank ?
¢. How much pollutant willdbe in the tank as t — 0o?

3 (a +b)(a? + 82
; - 8 a?+ab+ p2
from the centre and deduce the position of the centre of mass of a thin hemispherical

shell.



SECTION B

7. A car is travelling round a circular bend of radius 25 m. The coefficient of friction

between the car and the road is 0.3. The car has a mass of 500 kg.

~-a. What is the maximum safe speed for the car if

i) the road is unbanked
ii) the road is banked at 15° to the horizontal ?
b. What is the minimum possible speed of the car if the road is banked at 15°?

. a. Solve the following second order linear differential equation

d’z dx
d—t2‘+2d—t+3l‘-—0

subject to the initial condition z(0) = 1, dz/dt(0) = 0. Comment on the nature

B of the solution found.

10.

11
“the other on a smooth horizontal floor. Its lower end is attached by means of a light -

b. Solve the following second order linear differential equation

d’z ,
pry + 9z = sin(3¢)

subject to the initial condition z(0) = 0, dz/dt(0) = 0. Comment on the nature

’ of the solution found.

A body of mass 2000 kg is in an elliptical orbit around a planet of mass 2.5x10% kg.
The body’s furthest distance from the centre of the planet is 200 000 km, and at this

point it is travelling at 27 000 km/h.

a. Find the closest distance of the body to the planet;

b. its speed at this point;

c. the time to complete one orbit.

[ You may assume that £/r = 1+ ecos, where £ = h?/GM and h = r2d/dt ,
using standard notation, G = 6.67x 10~ !Nm?kg~2 ]

i .
A uniform cylinder, of mass 3‘kg and radius 0.2 m, rolls without slipping down a rough
plane inclined at 20° to the horizontal. :

“a. Find the acceleration of its centre of mass;

b. Use energy methods to find the speed of the centre of mass after it has moved 4 m.

A uniform‘ladder, of weight W, rests with one end against a smooth vertical wall and

inextensible string to the junction of the wall and the floor. A man of weight W climbs
the ladder. Show that as the man moves from a point one-sixth of the way up the

~ ladder to a point five-sixths of the way up, the tension in the string doubles.




