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1.

A particle P of mass 2 kg movesin a straight line along a smooth horizontal plane. The only
horizontal force acting on P is a resistance of magnitude 4v N, where v m s is its speed. At
timet=0s, P hasaspeed of 5ms . Find vin terms of t.

(6)

Figurel
B
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A girl swimsin still water at 1 m s . She swims across a river which is 336 m wide and is
flowing at 0.6 m s *. She sets off from a point A on one bank and lands at a point B, which is
directly opposite A, on the other bank as shownin Fig. 1. Find

(a) thedirection, relative to the earth, in which she swims,
©)
(b) thetime that she takesto crosstheriver.

3)

A ball of mass m is thrown verticaly upwards from the ground. When its speed is v the
magnitude of the air resistance is modelled as being mkv?, where k is a positive constant. The

ball is projected with speed \/%

By modelling the ball as a particle,

(a) find the greatest height reached by the ball.

9
(b) State one physical factor which isignored in this model.

1)
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Figure2

(2 +j)ms™?
(d+j)ms?

Two smooth uniform spheres A and B, of equal radius, are moving on a smooth horizonta plane.
Sphere A has mass 3 kg and velocity (2i + j) m s, and sphere B has mass 5 kg and velocity
(=i +j) m s™. When the spheres collide the line joining their centres is parallel to i, as shown
inFig. 2.

Given that the direction of A is deflected through aright angle by the collision, find

(&) thevelocity of A after the collision,
®)

(b) the coefficient of restitution between the spheres.
(6)

An dastic string spring of modulus 2mg and natural length | isfixed at one end. To the other end
is attached a mass m which is allowed to hang in equilibrium. The massis then pulled vertically
downwards through a distance | and released from rest. The air resistance is modelled as having

magnitude 2mav, where v is the speed of the particleand o = \/IE . The particleis a distance x

from its equilibrium position at timet.

(@) Show that d—2X+ 2a)%+ 20 °x=0.
dt? dt
(7)
(b) Findthe general solution of this differential equation.
(4)
() Hencefind the period of the damped harmonic mation.
1)
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Two horizontal roads cross at right angles. One is directed from south to north, and the other
from east to west. A tractor travels north on the first road at a constant speed of 6 m s and at
noon is 200 m south of the junction. A car heads west on the second road at a constant speed
of 24 ms ! and at noon is 960 m east of the junction.

(a) Findthe magnitude and direction of the velocity of the car relative to the tractor.

(6)
(b) Find the shortest distance between the car and the tractor.

)

Figure3

A uniform rod AB has mass m and length 2a. The end A is smoothly hinged at a fixed point on a
fixed gtraight horizontal wire. A smooth light ring R is threaded on the wire. The ring R is
attached by alight elastic string, of natural length a and modulus of easticity mg, to the end B of
therod. The end B isaways vertically below Rand angle Z/RAB =6, asshowninFig. 3.

(@) Show that the potentia energy of the system is

mga(ZSin2 0 —3sin 6’)+ constant .

(6)
(b) Hence determinethevalueof 6, 6 < % , for which the system isin equilibrium.

©)
(c) Determine whether this position of equilibrium is stable or unstable.

©)

END
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