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Answer ALL questions.

Foryour guidance,'the approximate mark allocationfor parts ofeach question is indicatedinbrackets.

You are remindedofthe necessityfor goodEnglish andorderlypresentation inyour answers.

Mathematicalformulae andtables publishedby the CGCEBoardandnoiseless, non-programmable

calculators are allowed.

Incalculations, you are advised to show all the steps inyour working, givingyour answer at each stage.

mere necessary, take gas 10ms 2.
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horizontal plane under the actwn of 3ÿF3t t secoÿ
1. A particleP of mass 5 kg moves on a

where F= (312 - 2r)l + (5- 4t)J- Given that P is initially at rest find
•'ÿJ • I)**''

a) The acceleration of P at time t seconds
b) The velocity of P at time f seconds
c) The value of f at the Instantwhen P moves parallel to vector I

• ' - r riv

(2marts)
(4 maris)
(4 maris)

When t = 5, the particle P receives an impulse J Ns. Immediatelyafter the impulse the velocity of p is

(1SI - 10))ms*1. Find

d) The magnitude of J, (3 maris)

Fif.l

E 5cm

Fig. 1shows a uniform lamina which Is formed by cutting off the square HLMNcf sides 5 cm with
centre Oandthe right-angletriangle ECF, from a uniformright-angledtriangular laminaA5Cwithside
AB = 12cm and BC=21cm. Find,
a) the distance of the centre cf mass, G. of the remaininglamina fromsides AS and BC (10maris)
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The remaining laminahfreely suspended from A and hangs inequilibrium.
b) Findthe tangent of the anglew hichAB makeswith the vertical (3 marts)

v;1. -
The endA of a uniform rodAS cf massm and length4a is freely harmed to a point on a verticalwÿ.

A partide of mass m is attached to the red at S. One end of a tight inextwvsibfe string is attached» ,r
the rod at C, where AC =3o.The other end cf the strings attached to thewa.1at 0,where AI>*23 ;
and O isvertically above A The rodrests horicontariy inequiEbrium ina vertical planepereenicUx . -
to the wall and the tension inthe stringisT,

a) Show that T = mgV13

b) Findthe reactionof the hingeonthe rodat A

H ÿ
f

(Smart.) ,J.;t
(ftMite! '

The partide of mass mat Sis removed from the red and replaced by a partide of mass Mwh«h is
attached to the rodat B.The stringbreaks if thetension exceeds brxjViS.G\enthat thestringdoes
notbreak,

c) show that .V < ÿrn
TrKtlÿtP?SÿWr7o7S5ÿ3/ÿac35r
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A Particles A, B and C of masses 4m, 3m and m respectively lie at rest in a straight line on ;

horizontal plane with B between A and C. Particle A and B are projected towardsrfacTTother with
speeds urns 1and v ms-1 respectively andÿojlidejlirectlyrAsÿresult of the collision,A Is brought
to rest and B reboundsjwithjpeed-/rtrmÿÿ7Giver7that the coefficient of restitution between A and

3|SI'
"

- g
a) Show that u = 3v, (6 marks)
b) find the value of the constant k. (2 marks)

Immediately afterthe collision betweenA-andB,-particlÿCi&projectedwith speed 2v ms~x tow;

B so that B and C subsequently collide directly. Given further that the coefficient of restitution

between B and C is-.
3

c) show that there is no further collision. (5 marks)

5. A ball is projected with speed ums-1at an angle a to the horizontal from the top of a roof 4 meters

above horizontal ground. Given that tana =-and that the ball hits the ground at a point which is a

horizontal distance 8 meters from its point of projection,

a) show that uT = 10,where T is the time of flight (3 marks)

b) find the value of tz. (5 marks)

As the ball hits the ground, Its direction of motion makes an angle 0 with the horizontal.

c) Find the tangent of the acute angle 0 x (5 marks)

6. (!} An elastic string AB of natural length 1.6 m has a particle of mass 4 kg attached'to end B and the end
A attached to a fixed point vertically above B. When the system hangs in equilibrium, the length of

the string is 2 m. Calculate the work required to be done in stretching the loaded string form 2 m to a

length of 2.2 m. (6 marks)

(ii) A car of mass 1600 kg is travelling along a straight horizontal road at 25 ms-1.The brakes areapplied

when the car approaches a toll gate.The car.travels 50 m before coming to rest.Assuming the resistive
forces are negligible, find,

a) the acceleration of the car as it approaches the toll gate, (3 marks)

b) the force applied in stopping the car, (2marks)

c) the work done in bringing the car to a stop. (2 marks)
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7. (i) A particle of mass 1.2 kg is mCViPS on the smooth Inside surface of a fixed hollow sphere of radius

0.5 m.The particle moves Ina horizontal circle WnCSS centre is 0.3 m below the centre of the sphere.

lil) Two small blocks P and Q of mass 4 kg and 2 kg respectively, are connected by a light inelastic string.

Block P lies on a rough horizontal tabie and the string pasSeS over a smooth fixed pulley at the edge

of the table to block Qwhich hangs freely. The system Is released from rest.The coefficient of friction

between block P and the table Is- .
4

END.
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a) Find the reaction force exerted on the particle by the sphere (3 marks) _

__
b) Findthe speed of the particle (3 marks)
c) The time taken by'the particle to complete one revolution (2 Marks)

Find interms of g, the acceleration of the system andthe tension in the string. (5 marks)

8. i) If A and B are two events. Give the technical expressions that best describe the relationship

between A and B when:
a) P(A/B) = 0 (1mark)

b) P(A/B) = P(A) £ (1mark)

c) P(A UB) = 1 (1mark)
" " . • • . * « •' I'.ÿ ~-'C' 'iTf ""jtSm

ii) Two events E and D are such that P(E/D) =|, P(D) =§ and P(E/D) = P(E),

find the numerical values of the following probabilities

a) P(EllD) (3 marks)

b) P[E/(EUD)] (2 marks)
. - "• • • ÿ . ;• v.; "jErf

' . " ""
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;ii) A group of athletes from three divisions, Fako (F), Meme (M), and Ndian (N), in the South- West

region present themselves in a hospital for an HIV screening test in preparation for FENASCO games.

Of these, 23% are from Fako,42% from Meme and the rest are from Ndian.The chances of a student
being HIV positive are 0.4 for Fako, 0.2 for Meme and 0.3 for Ndian

Find the probabilitythat an athlete selected at randomfor screening is

a) HIV positive (H). (3 marks)
b) The athlete is from Fako, given that a selected athlete was found to be HIV positive. (2 marks)
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