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1. A particle P of unit mass is movmg on a horizontal plane under the action of a force F at time ¢

seconds, where
=[(3t2-4ni+ (61 —5)j] N
Given that P passes through a point 4 with velocity (11i + 10j) m s after 3 seconds,

find

(a) the acceleration of P at time ¢ seconds, (2 marks)

(b) the velocity of P at time ¢ seconds, ‘ : (4 marks)

(c) the kinetic energy of P when it is moving parallel to the vector i. (5 marks)
Another particle O moves in the same straight path as P w1th velocity (3i +4j) m gt

(d) Determine the velocity of P relative to Q at time ¢ = 2. , (2 marks)

2. YA

. % V
Fig.1
In Fig.1 above ED is a portion of the curd® ¥y =8 x>md ABCD is a rectangle in which
BC=4cmand CD = 5cm. ‘
(a) Show, by integration, that the coordmates of'the centroid of the port1on OADE is ( 2 86)

(6 marks)
(b) Find the dlstance of the centr ass of}He whole lamma OBCDE from QE. (7 marks)
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3. A uniform rod 4B of ma kgland length 4¢ metres is smoothly hinged at a point on a vertical
wall.It is supported in sition by a light inextensible string attached to the rod at
point C, where CB # a. other end of the string is attached to the point D on a vertical wall

with D above 4 such the string makes an angle 60° with the wall. A load of mass m kg is
placed at B and the systemi is in equilibrium.

(a) Show that the tension in the string is %mg. . (7 marks)
(b) Eindin terms of m and g, the horizontal and the vertical components of the reaction force at
the hinge. (4 marks)

(c) Determine, to one decimal place, the angle which the reaction force makes with the rod.
(2 marks)

4. (i)"A particle is projected from a point O with initial speed 30 m s and passes through a point
which is at a horizontal distance 60 m from O and a distance 20 m vertically above the level

of O.
(@) Show that there are two possible angles of projection (4 marks)
(b) If these angles are a and B, prove that tan(a + B) = —3 (3 marks)

(i) A particle of mass m kg moves on the inside surface of a smooth spherical bowl of

radius 2a, describing a horizontal circle at a distance a below the centre of the bowl.
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: oo ;
(c) Prove that its speed is /3ag . (4 marks)
(d) Find the period of revolution . (2 marks)
P
5.
0 R
Fig.2

Fig.2 above shows a block P of mass 2 kg which lies on a rough horizontal table. The coefficient
of friction between P and the table is % P is connected by two light inextensible strings passing

over two fixed smooth pulleys to blocks Q and R of masses m kg and 7 kg respegtively. The
blocks hang freely and the system is released from rest with both strings taut and the hanging parts
vertical. Given that the tension in the string PO is 37.5 N,

find

(a) the acceleration of the system and the tension in the string P (7 marks)
(b) the value of m. (2 marks)
R strikes the horizontal ground 2 second after rele d ot rebound. Assuming that in
their subsequent motion P and O do not reach the pulley -

(c) Calculate the new acceleration of the &;tem and.the tension in the string PQ.

. (4 marks)
(Takegas 10°mhs™ .)
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6. Two smooth spheres 4 and B of equ ii an(( masses m and 2m respectively lie at reston a
smooth horizontal table. Sphere'd\is pr ed towards sphere B with speed u so that they collide

find

(a) the speed of eacl eré after impact, (7 marks)
(b) the magnitude of'thedmpulse exerted by 4 on B, (2 marks)
(c) the loss ofkinetic energy due to the impact. (4 marks)

7. The'engine of a car works at constant rate of 15 kW. The car travels along a straight level road
with maximum speed of 120 km ht,

“(a) Calculate the total resistance to the motion of the car. (3 marks)
Given that the mass of the car is 1000 kg and that the resistance to motion is proportional to the

square of the speed, find
(b) the rate at which the engine is working when the car is moving at constant speed of 40 km up

1
a road of inclination 6, where sinf = —. (6 marks)

If the engine of the car is shut off at the instant when the speed is 40 km h!, find

(©) the time the car takes to come to momentary rest. A (4 marks)
Turn over
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8 (i) Two independent events A and B are such that (4) = E ,P(A|B) = %and P(B|A) = 3.

Find
(a) P(B), ' (3 marks)
(b) P(A U B). (3 marks)

: i 2
(i) A spare parts dealer receives spare parts from three different suppliers X, ¥ and Z, with : of
the parts coming from X 2—70 from Y and the rest from Z. It is known that % of the parts supplied
by X, 1—10 supplied by Y and -213 supplied by Z are defectives. If a spare part is bought from the

dealer,

find the probability that the spare part is

(c) defective, (3 marks)
(d) either from Y or it is defective, ‘ (2 marks)
(e) from X given that it is not defective. . (2 marks)
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