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INSTRUCTIONS TO CANDIDATES:

Answer ALL questions.

Ior your guidance, the approximate mark allocation for parts of euch question is indicated in brackels.
You are reminded of the necessity for good English and orderly presentation in your answers.
Mathematical formulae and tables published by the CGCE Board and noiseless, non-programmable
calenlators are allowed, '

In caleulations, you are advised to show all the steps in your working, giving your answer at each stage.

Where necessary, take g as 10 ms ™2,
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1 A particle P of mase § kg moves with velocity, vms™ , where v = 3t%i+ (1 — D) at time ¢t seconds Given that the
paruicle is initially at rest ot the origin, find,

(a) the speed of P when t = 1 second, (2 marks)
(b) the displacement and acceleration vectors of P at any time t, (5 marks)
(c) the work donc in moving the particle from t = 110t = 3 scconds, (4 marks)
(d) the magnitude of the foree acting on P at time ¢ seconds. (2 marks)

2 Particies P and Q, of masses 0.55 kg and 0.45 kg respectively, are attached to the ends of a light inexicnsible string which
passes over a smooth, fixed pullcy. The particles are held at rest with the string taut and its straight parts vertical. Both
perticles are at a height of 5 m above the ground. The system is relcased. Find,

(a) the acceleration with which P starls 1o move and the tension in the string (6 marks)

(b) the reaction excried by the string on the pulley. . (2 marks)
The siring breaks afler 2 s and in the subsequent motion P and Q move vertically under gravity. At the instant that the string
breaks. find.

(Y the speed of the particles just when the string breaks, - (2 marks)
(d) the height above the ground of P and of Q. Bmﬂ(f.}_
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The diagram above shows a rectangular lamina OABC. The coordinates of 0,4, B and C are (0,0), (8.0), (8.5) and(0.5)
respectively. Pasticles of mass k m, 51 and 3 m are attached to the lamina at A, B and € respectively.

The x - coordinate of the centre of mass of the three panticles without the lamina is 6.4

(n) Showthatk = 7.
‘The lamina OABC is imiform ond has mass 12 mg. (4 marks)
(b) Find the coordinates of the centre of mass of the combined system consisting of the three particles and the lamina
(7 marks)
‘I'ie combincd system is freely suspended at O and hangs in equilibrium.
(¢) Find the tangent of the angle which OC makes with the vertical. {2 marks)

At Forees Fy = (i =N, Fy=(pl + jIN and F; = (4 + ¢jIN act at the poinis with position veclors 7, , T, and r;
respectively, where ry = (21 = 3]y m, 1z = (=i + 4f) m and r3 = (41 — 2j) m. Given that the system reduces 10 a couple,

find,
i) e values of pand g. (3 marks)
(b the magnitude of the moment ol the couple. (3 marks)

(i) A partiele of mass mkg lies on o smooth horizontal 1able and is attached by an inextensible string which passes through a
amooth hole i the able, w e particle of mass 2m kg which hangs frecly below the table. The particle of mass m ke muw;s in
‘in 2 n
a herizontal cirele of radius 1 m on the table with uniform speed suck: that the particle of mass

le . 2m kg remains at rest.
Caleulate the uniform speed of the particle and the reaction force from the table, (7 marks)
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& A paruicle P is projeeted wath velocity (2ul 4 3u)) ms ! from a point (2 on i honzoal plane, where Fand j are horzontal
and vertical unit vectors respechively. The particle 17 sirikes the plane at the pomt A which is 480 m from O
(a) Show that u - 20. (6 marks)
(h) Find the time of Night from () to 4 (2 marks)
The particle P passes through a point B with speed 50 ms !,
(c) Find the possible time taken by 1o travel from 0 10 12, (5 marks)
b A particle A ol mass 2m 1s moving with speed 3u in a straight line on a smooth horizontal table, The particle collides
directly with a particle ## of muss m moving with speed 2u in the epposite direction 1o A, Immediately altes the collisiun the
-4y - B . . . . .
speed of 8 is -fnnd the dircction of motion of I is reversed.
(a) Calculate the cocflicient of restitution, e, between 4 and 8. (5 marks)
(b) Show that the kinctic encrgy lost in the collision 1s 7me? J (4 marks)
Aller the collision 8 strikes o fixed vertical wall that is perpendicular to the direction of motion of 2. The magnitude ol the
impulsc of the wall on 1 is 222"
(c) Calculate the coefTicient of restitution between 65 and the wall (4 marks)
70y A car of mass 1,500 kg tows a carriape of mass S00 kg The (ricuonal resistance 1o the mnotion of the cor is 700 N oad the
frictional resistance to the maetion of the cartiage is 300 N. The enpine of the cor works at a constant rate of 20 kW. Find the
acceleration of the ear and the carriape and the tension in the tow rope when the speed of the car is S ms™,
- (a) on level ground, (4 mari+)
(b) directly up a track inclined at an angle @ to the horizontal, where sin @) = ;:— (5 marks)

(i) A particle of mass < kg is suspended from an clastic sthny of nanal lenpth 1.5 m and modulus of clasticity 180 N. 1
panticle is pulled venically downwards and then released when the Jength of the string is 2 m, Find its acceleration w the
mstant when it is released. (4 marks)

8 (i) Aand B are two events such that P(A) = i L) = -::md PAn L) - :
Find,
(a; P(A"U B) (2 marks,)
(b) P(A’/B) (3 mark<;

(i) Three men X. Y and Z play a game of shooting at a target. The probabilitics that they hit the target are, respectively 1 " el
';'. Given that each person shoots once a1 the farget, find the probability that
(i) vonc of them hits the 1arpet , (2 marks)

(b) cxactly one of them hits the 1arget. (4 marks)
Given that only onc of them hits the target, find
(c) the probability that it was hit by X. 2 marks)
END,
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