REPUBLIQUE DU CAMEROIUN REPUBLIC OF CAMEROON
Peace-Work-Fatherland

Paix-Travail-Patrie *

MINISTRY OF SECONDARY EDUCATION

MINISTERE DES ENSEIGNEMENTS SECONDAIRES

CELLULE D'APPUI A L'ACTION PEDAGOGIQUE TEACHERS’ RESOURCE UNIT
REGIONAL BRANCH FOR THE NORTH WEST

ANTENNE REGIONALE DU NORD QUEST

P.O. BOX: 2183 MANKON BAMENDA

5P 2183 MANKON BAMENDA
L 233 362 209
Email : trubamenda@yahoo.co.uk Email : mgﬁg:%?cho'uk
MARCH 2022
The Teachers’ Resource Unit and the Regional SUBJECT CODE
Inspectorate of Pedagogy in collaboration with NUMBER PAPER NUMBER
MTA 0765 [ 3
GENERAL CERTIFICATE OF EDUCATION ;
REGIONAL MOCK EXAMINATION ” ATHEMf’]EFcEsJ TITLE
ADVANCED LEVEL 1ER MECHATIICS

-L(.:j cl
Time Allowed: THREE hours
INSTRUCTIONS TO CANDIDATES

Mobile phones are NOT ALLOWED in the examination room.

Full marks may be obtained for anSwers to ALL questions.

Mathematical Formulae Booklets published by The GCE Board are allowed.

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

Calculators are allowed.

Start each question on a fresh pége.

©TRU/RPLOTES/PIMOCK 2022
This document is the property of the TRU and the Inspectorate of Pedagogy and should not be reproduced without the permission of the authors. 1

By




1. The particles A and B have position vectors at time ¢ seconds given by ra =fi+(t*-20)j and
;Bz(,.*g)i+(r’-6t)jrcspect.ively. & Wi

i) How far apart are the particles initially? (3mks)
ii) Show that the velocity of B relative to A is a constant (4mks)
iii) Deduce that if the particles have the same mass, then they produce the sam e force. (3mks)
iv) Show that the path of the particles is parabolic (3mks)

2. Aparticle A is projected vertically upwards from a point O with speed30m /5.

Calculate
(1) the time it takes to attain maximum height above O NG (2mks)
(i1) the maximum height above O it attains (2mks)

Five (§) seconds afier A was projected from O, another particle B was dropped from O;
(iii) calculate the height, h above O at which A was, and its speed, just before B was dropped

(3mks)
(iv) show that the particles collide :51-3 after B was dropped. (4mks)
Hence or otherwise, show that the particles collide at a depth d = %?—m below O. (2mks)

(g = 10m/s?)

3. (a) The figure below represents a uniform rectangular plate ABCD of length 12a and width10a.
A portion of the plate in the shape of an isosceles triangle DEC, with DE = EC =13a is cut out and
removed. :

A D
E
B c
Find the distance of the centre of mass from the side AB. (Tmks)

(b) A car of mass 1200kg moves up a slope inclined sin™(3;) to the horizontal. The non-gravitational

resistance to the motion is 800N.
Find the power developed by the engine, at the instant the car has a velocity of 15m/s and an

acceleration of 1m/s® (6mks)
(g = 10m/s?)
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4.(a) The forces F, = pi+gj and F, = 24i - pj, both act through the poin with positi tor 1, = 2i+j
while the force F, ==5i+24jacts through r, = —i+2j. gk B
Given that the system of the three forces reduces t0 a couple, find the = DR SRR fin p
the magnitude and direction of the moment of the couple about an ayis M lia on‘g‘i}n‘ 0

& ‘ ; ’ (7mks)
(b) A uniform ladder AB of weight /¥ and length2a, rests with its -
vertical wall and the end B on rough horizontal ground. The cq e&?gi;?g‘fi gc":igo?ln;te;:::lo‘:}i

ladder and the ground is § . A human of weight four (4) times that of the ladder climbs up the ladder.
ol

" When the’human is @ up, the ladder begins to slip. Given that the angle the ladder makes with-thé -+ -

ground at this instant is & ; show that 8tand =13 ' R (6mks)-

5. Two (2) smooth spheres A and B of masses 2mkg and 3mkg respectively, lie at rest on a smooth
horizontal floor, in a line perpendicular to a wall, with B nearer the wall than A . The sphere A is
projected with speed umV/s to strike B directly. Given that the coefficient of restitl.ltion between the
spheres is e, show that the velocity of A after the collisionis v, =1(2-3e)u (4mks)
The sphere B goes on 10 strike the wall, rebound from it to collide with A again. Given that, the
coefficient of restitution between B and the wall is also eand that B is brought to rest by its second

impact with A, show that & —3e+1=0. (9mks)

6. Two particles P and Q are respectively of mass 3kg and Skg. They are connected by a light
inextensible string, passing over a smooth fixed pulley'O. The system is released from rest with the

: : . 5 :
string taut and both particles at a height of 3 m above the horizontal ground. In the ensuing motion, Q

hits the ground and does not rebound. Find:

i) The tension T in the string, and the speed vwith which Q strikes the round. (7mks)

ii) The further distance moved up by P, when the portion OQ of the string is slack (3mks)

iii) The total distance covered by P before the portion of the string OP, gets taut again. (3mks)
(g = 10m/s’)

7. A particle is projected with speed u at an angle a to the horizontal in a plane in which the acceleration
due to gravity is g. Deduce that the equation of the path of its flight is

2 2
y=xtana - g 25::: x.. / (3mks)
2

Given that the particle has a horizontal range of l?-— , show that 3tan’ @ —10tana +3=0. (3mks)
b4

(2mks)

(i) Hence show that there are two possible angles of projection
d with the two angles of projection is

(i1) Also show that the difference in maximum heights attaine

24 : :
2u” (3mk)
g
(iii) Find, for the smaller angle of projection, the time at which the particle is travelling horizontally.
(2mks)
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NS -indeper
8.(a) X andYarcnon independent events. Given that p(X) =%, p(X/ ¥)=$ and p(Y / X) =7,

find : .

a) p(XnN Y) | ' | i

G (2mks)
(3mks)

¢ p(X A Y)

Tc‘n tlsig)dcrzliz {;er;rl:ctkl)‘:o?l a piece of cardboard. The cards are numbered 1,2,3,...,10. Two (2) cards
are andom; one after the other, without replacement, from the ten (10) identical cards,
and the sum of t‘h_f:tr ordinal numbersg is calculated. -~ ' ' st

Find the probability of obtaining a sum. awhich is odd.  (6mks)

(b)
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