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1 Guven the acceleration

dv
a=-—
dt’
derive two equations of motion for constant acceleration. a (15]
2 (a) State Newton's tlurd law of motion (5)

(b) A 100 g ball on a 60-cm-long string 18 swung 1n a vertical circle about a pont 200 cm
above the floor The string suddenly breaks when 1t 1s parallel to the ground and the
ball 18 moving upward The ball reaches a height of 600 cm above the floor What

was the tension 1n the string an nstant before 1t broke? (15)
[20]

3 Consider a thin rod of mass M, length L and umform hnear density p

(a) Use direct integration to determine the expression for the moment of mertia I of the
rod about an axis that 1s perpendicular to the rod and passing through the rod at a

distance d from one end of the rod (10)

(b) Show that when d = L then / = S ML? (5)
[15]

4 (a) State the quantities that are conserved in a perfectly elastic collision (6)

(b) Consider two particles A and B that undergo an elastic head-on collision Particle
B of mass mpg 1s mitially at rest and particle A of mass m, approaches particle B
with speed v Derive expressions, 1n terms of m4, mg and v, for

1 the speed of particle A after the colhsion (8)
1 the speed of particle B after the collision (8)
[20}
5 (a) Consider the equation
F= Gmlznz
T
concerning masses Explain the meaning of all the symbols 1n the equation (5)

{b) Two spherical objects have a combined mass of 150 kg The gravitational attraction
between the objects 15 8 00 x 107°N when their centers are 20 cm apart What 1s the

mass of each object? (10)
[15]
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6 Water stands at depth d behind a dam of width w

Thes tuerroial
s af the Jdam has
area dt = welt

(a) Find an expression for the net force of the water on the dam

Hint The problem requires an integration (6)

(b} Evaluate the net force on the 100m wide dam with a 60m water depth (3)
(¢) State Bernoulli s equation for flowing 1deal fhnds (4)
[15]

Physical Constants

gravitational constant G =667 x 107" Nm?kg™?
gravitational acceleration g =981ms?

mass of the Eaith Mg =60x10*kg

radius of the Earth Rp=64x10°m

density of water P = 1000kg /m?
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