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SECTION A

(i)  Define linear momentum. (01 mark)

(ii)  State the law of conservation of linear momentum. (01 mark)

(iii)  Show that the law of conservation in (a) (ii) above follows
from Newton’s laws of motion. (04 marks)

A man whose weight is 490.5 N, jumps onto the ground from a 2.5 m high

wall.
(i)  Explain why he has to bend his knees when landing on the ground.

(02 marks)
(i)  Calculate the force with which his legs hit the ground if his body
comes to rest in 0.5 s on reaching the ground. (04 marks)

(i)  Distinguish between perfectly elastic and perfectly inelastic
collisions, and give one example of each. (03 marks)
(i)  Two bodies each of mass m; and m» initially moving with velocities
i) and uy respectively collide perfectly inelastically. Show that the
loss in kinetic energy is given by the expression:
mymo(u) — uy)’

2(my + my) (04 marks)
(iii) ~ State any two applications of the law of conservation of linear
momentum. (01 mark)

Detine the following terms as applied to circular motion:

(1)  centripetal acceleration. (01 mark)
(1) angular velocity. (01 mark)
(i)  What is the purpose of banking a track? (01 mark)

(ii)  Derive an expression for the angle of banking for a case of a car of
mass M moving with a speed v round a banked track of radius r.
(04 marks)
(i) A car moves round a circular track of radius 65 m which is banked at
an angle tan™' 5/12 to the horizontal. Find the speed at which the car

should be driven for no tendency to slip. (03 marks)
(i)  State Kepler’s laws of gravitation, (03 marks)
(ii) cli)escrit?e an experiment you would carry out in the laboratory to
= ctermine the universal gravitational constant. (05 marks)
111

:) bodgoof mass 10 kg is first weighed on a balance at the top of
C:l/erl il h'gb‘and later transferred to the ground and is reweighed.
culate the ditference ip the weights of the body. (02 marks)
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(1) Define surface tension. (01 mark)

(11) Bne.ﬂy descr'ibe an experiment you would use to show that surface
tension of a liquid decreases with increase in temperature. (03 marks)

(iii) ~ State how one other factor affects surface tension of a liquid.

_ _ : (02 marks)
(1) Derive an expression for pressure difference across soap bubble
In air. (04 marks)

(1)  Two soap bubbles of radii 1.5 cm and 3.0 ¢m respectively coalesce to
form a single bubble under isothermal conditions. Calculate the
excess pressure inside the resulting soap bubble. (03 marks)

(i)  Define coefficient of viscosity. (01 mark)

(i)  Explain briefly how temperature affects viscosity of a liquid.

(03 marks)
A liquid of negligible viscosity flows steadily through a pipe whose cross
sectional area at one point is 15 cm?at a velocity of 0.5 ms™. '
Find the pressure difference between this point and another point whose
cross sectional area is 3.0 cm™. (03 marks)

What is meant by the following terms as applied to mechanical properties
of materials?

(1) elasticity. (01 mark)
(i1)) force constant. (01 mark)

A wire of length / and cross sectional area A has a force constant k.

The wire is stretched to a length / + x by a constant force F.

Show that:

(i)  the force constant k = EA/I, where E is Young's modulus of the
material of the wire. (03 marks)

(ii)  the energy stored per unit volume is %2 E(x//)?. (03 marks)

One end of a copper wire of length 1.0m and diameter 0.5mm is welded to a
steel wire of length 0.5m and diameter 0.8mm, while its other end is fixed
onto a rigid support. If a load of 12kg is suspended from the free end of the
steel wire, calculate the:

(1) extension which results. (04 marks)
(ii)  energy stored in the compound wire. (03 marks)
(i)  State Bernoulli’s principle. (01 mark)
(i)  Explain why the roof of a building is likely to be blown off
when a strong wind blows over it. (04 marks)
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