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- A lift descends from rest with acceleration £ ms™2, and after reaching a speed of 10
‘m/s continues at constant speed for 10s. It is brought to rest with a 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.

. A ball is kicked with a velocity of 15 m/s at an angle of 30° to the horizontal towards
a wall which is 8 m away. ‘

1

a. How far up the wall does the ball hit ?
b. What is the speed of the ball when it hits the wall ?

N 120° east at 10 km/h. B is 12 km due north of A and both ships continue 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 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 is 15 litres of pollutant in the tank ?

¢. How much pollutant will be in the tank as t — co?
i\ ,f
. Find the position of the centre of mass of a uniform solid hemisphere of radius a.

Prove that the centre of mass of a uniform hemispherical shell, whose inner and outer
radii are a and b, is at a distance

§(a+ b)(a? + b%)
8 a2+ ab+ b2

from the centre and deduce the position of the centre of mass of a thin hemispherical
shell.




10.

. 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. 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 ?

. Tidal motion may be considered to be simple harmonic motion with a period of 12

hours. A certain tide has a low water mark of 5 m and a high water mark of 9 metres.
Low tide occurs at 11.30 a.m.

At what time may a ship requiring a draught of 6 m of water enter the harbour safely?

. Two identical small spheres of mass 2 kg collide. The first, A, moves with a speed

of 6 m/s and the second B with a speed of 8 m/s. Their directions of motion make
angles of 30° and 45° respectively with their line of centres at the instant of contact.
If the coefficient of restitution between the spheres is 0.4 find

a. the velocities of the spheres after collision;

-b. the kinetic energy lost during the collision.

A uniform ladder, of weight W, rests with one end against a smooth vertical wall and
the other on a smooth horizontal floor. Its lower end is attached by means of a light
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.




