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Answer ALL QUESTIONS IN SECTION A and ANY TWO QUESTIONS FROM EITHER SECTION B or SECTION C.

Candidates are expected to answer a combinatien of Section A and Section B OR Section A and Section C
But NOT a combination of all three.

All question carry equal marks,

_All necessary working must be shown. No marks will be awarded for answers without brief statements

showing how the answers have beenobtained.

Electronic calculators and mathematical table may be used.

Where necessary take g as 10ms 2



SECTION A: PURE MATHEMATICS
THIS SECTION IS COMPULSORY TO ALL CANDIDATES

(ANSWER ALL QUESTIONS)
"1. (i) Giventhat (x — 1) is a factor of f(x), where f(x) = 2x3 + 5x% — kx — 3.
a) Findthe value of k, : (2 marks)
With this value of k, ‘ '
b) Factorise f(x)completely. i (2 marks)
(i) Given that @ and § are the roots of the equation x> +4x =3 =0
a) Findthevaluesof o + f and af8 _ (2 marks)
Hence
b) Write down another quadratic equation with integral coefficients whose roots are
a B
_.Eand —a' ) ) (2 markS)
2. (i) inhow many ways can a group of 2 boys and 4 girls can be selected\from a class of 5 boys and 9 girls?
: (3 marks)
8
(i) Find the numerical coefficient of the term in x* in‘the®inomialexpansion of (xz + %) (5 marks)
3. i) The common difference of an arithmetic progression is 2 and the sum of the first 12 terms is 180.
Find the first term of the progression. (4 marks)
ii) Given that the coordinates of the points A and Blare (1 2) and (3, —2) respectively. Find the
equation of the perpendicular bisector of theline AB. (8 marks)
4, (i) ThesetS =1{1,3,5,7} andthe operation * is definedasa * b = (a+ b + 3) mod 8, where

a,b €S, formsagroup.

a) Copy and complete the table (2 marks)
« [ I8 s [7
1
3 | 3
5 |1 7
7 5
From the table, .
b) State the identity element ) (1 mark)
¢) State the inverse of each element : {2 marks)
d) Write down one subgroup ’ (1 mark)

(i) The transformation, T, is represented by the matrix M, where M = (_24 _31)
a) Findthe inverse of M. (2 marks)

Hence or otherwise,
b) Find the point whose image is (3, —1) under the transformation, T. (2 marks)




5. Astudent has only 14,400 FCFA to buy x exercise books and y text books.
a) Given that an exercise book cost 1800 FCFA and a text book cost 2400 FCFA. Show that 3x + 4y < 24,

(2 marks)
" b) Given also that:
* the number of text books is at most half the number of exercise books,
* the sum of an exercise books and a text books is at least 4,
write down two inequalities in terms of x and y that satisfy the conditions in (b} . (2 marks)
¢) Onagraph paper, taking 2 cm to represent 1 units on hdth axes, shade,
so as to leave unshaded, the region represented by these 3 inequalities. (2 marks)
d) From your graph, find the maximum number of books she bought
' (2 marks)
(i) Show that sz}; =1 —sin%4 (3 marks)
(i) The function f,is defined as f(x) = 4sin2x,where 0 <x <@ )
a) Copy and complete the table (2 marks)
X 0] E E T T_T- 2n | S5m bid
6 3 2 3 6
f(x) 3.5 0
Takihg 2cm to represent % radians units on the x<axis and.2cm to repreSent 1 unit on they-axis.
b) Draw the graphof y = f(x). (3 marks)
= From your graph '
c) Write down the greatest and the least value of f(x) (2 marks)

Given the linesl, and [; whose vector ‘equation are:

lj:r = =i - 6] + A(3i - 2j),

ly;r =5i—j + t(3i +j), where A and t are constants,

a) Find the position vector of the point of intersection of [, and I, (5 marks)
b) Find the cosine of the,angle between {; and L,. (3 marks)
(i} Given that y'= (5~ 2x)%. Find -Z—Z (4 marks)

(i) Find the area bounded by the curve y = 3x — x% and the x-axis for 0 < x < 2. {4 marks)




SECTION B: MECHANICS
IF THIS SECTION IS CHOSEN, THEN SECTION C MAY NOT BE CHOSEN
(ANSWER ANY TWO QUESTIONS)
9. i) A particle, of mass 3kg, moves in a strainght line so that its displacement, r metres after t seconds is
" givenbyr = 2t3 — 3t? + 4¢t. Find
a) theinitial velocity of the particle
b} the velocity of the particle when t = 2 {2 marks)
c} the magnitude of the impulse exerted on the particle when t = 2 (2 marks)
ii) A particle, P, of mass mkg where m > 4 is connected by a light inextensible string, which passes
over a smooth fixed pulley to a particle Q of mass 4kg, hanging freely. The string is
held taut and the particles are then released from rest with an acceleration of 2ms~2 .
Find;
a) thetension in the string,

{2 marks)

(2 marks)
b) thevalueofm (2 marks)
c) theforce exerted on the pulley. (2 marks)

iii) Two particles A and B of masses 3kg and 2kg respectively, are movifig towards each other in a straight
line with velocities 10ms ™! and 6ms~?! respectively. The particles coliideand after collision, the
particles moves in the direction of particle A with velocities 10ms%3! and v ms ™! respectively.

Find;
a) thevalueof v

(3 marks)
b) the impulse exerted on particle A. {2 marks)
10. i) The rate of change of the radius of a hemispherefat time t seconds is 6cms~1. Find the
rate of change of the surface area of theshemisphere when the radius decrease to 4cm
[surface area of hemisphere is 2mn?] (5 marks)
ii} - The finite area enclosed by theline y.=.3x — 2, the x-axis and the ordinates x = 0
and x = Z is rotated completelysabout the x-axis, calculate the volume of the solid
formed. (6 marks)
iii) Given that (2, 3) is the position.vector of the centre of gravity of particles of mass
2kg, 3kg and 4kg which areat the point with position vectors —-3i — nj, 4i — j and
mi + 4j respectively, findithe values of m and n {6 marks)

11. i) A car of mass:850kg moving along a level road has its speed reduced from 25ms™! to 10ms~'bya
breaking force©f2975N. Calculate

a) the deceleration of the car: (2 marks)
b} the distance travelled as the speed reduced from 25ms~! to 10ms~! (3 marks)

i} The engine of a car is working at the steady rate of 12KW . The car of mass 800kg is being driven along
a level straight road against a constant resistance to motion of 200N. Find,
a) the acceleration of the car when its speed is 6ms™1,

(3 marks)
b) the maximum speed of the car on the |evel road.

(3 marks)

iii) The forces 3i — j, 2 + 7j,3i —j and —3i + 5j act on a particle.
a) Find the magnitude and direction of the resultant force. A fifth force xi + 2yj is added to the
system and equilibrium is established, {3 marks)
b) find the values of x and y. (3 marks)




SECTION C: STATISTICS AND PROBABILITY ’
{IF THIS SECTION IS CHOSEN, THEN SECTION B MAY NOT BE CHOSEN)
IF THIS SECTION IS CHOOSEN, THEN ANSWER ANY TWO QUESTIONS

12. The probability mass function, f, of a discrete random variable, X, is defined by
k(4-x), for x=1,2,3,
f(x) =4 k(x—3),forx =4,5,6,

0, otherwise
a) Complete the probability distribution table below. . (2 marks)
! [ X 121 3]a]5s |6
P(X=x) |3k |
i) Find the valueof &k (3 marks)
With this value of k,
ji) State the modal and the median of the distribution . (2 mark)
iii) calculate the mean and the standard deviation to on decimal place {6 marks)
iv) calculate P(2 < X < 6) (2 marks)

| v) Calculate the mean and the variance of the distribution ofithe random variable Y, defined by
Y =2X -3, _ (4 marks)

13. The marks distribution of 60 students in a mathematics test is given as follows:
| Mark (x) 0-9 |10-19920=29 30-39[40-49 [50-59 [ 60— 69 |

i

| No. of students (f) s |z 8 2 | 17 8 3|

i) Draw a histogram to show the distribution above and from it estimate the mode (5 marks)
ii) Draw the cumulative frequency.graph for the above distribution. (3 marks)
Hence, from your graph, find
{. a) the median mark (2 marks)
T . b) the semi- intérgquartile range of the distribution (2 marks)
iii) Find the mea@n andwariance mark of the distribution {5 marks)
14. ) The evens A and B are such that P(A) = % , PLAURB) = % and P(ANB) = %. Find
a) P(B) (3 marks)
o b) P(ANB") : (3 marks)
}‘ ¢) P(B|A) , {2 marks)

ii) There are two boxes A and B in a bag containing blue and white balls. Box A contains
50% of blue balls and 40% of white balls in the bag. If the probability of chosen box B
at random from the bag is 25% .

a) Draw a tree diagram to show all the possible outcomes. (3 marks)
From the tree diagram, find the probability that
| b) ablue ballis drawn, ‘ {3 marks)

¢) ablue ball and a white ball is drawn, ' (3 marks)




		2022-08-08T18:25:59+0200
	sujetexa




