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3 SECTION A: PURE MATHEMATICS
 INSTRUC [ TONS: ANSWER ALL QUESTIONS IN THIS SECTION.

1. (i) Given that x = 2is a root of the equation f{x) = 0.Where
=24k~ +6

{a) Find the valve of &, {1 mark}
With this value of k,
(b) Factories f{x) complztely ' (3 marks)
(ii) Given that the roots of the quadratic equation 2x*—7x+6 = Dare @ and B, find
(a) The values of & + 8 and ef. (1 mark)
(b) The quadratic equation with integial coefficients whose roots are :;— cotrd 31; _ (3 marks)

2. (i) Find the number of way ~ in which a committee of 3 boys and 2 sirls can be selected from a class of § boys ang
3 3 g Y

4 girls. (2 marks)
(ii) In how many differentsways can the Ictters 6ftheword ADDITIONAL be arranged? (2 marks)
(iii) Find the coefficient of  * in the binomial expansion of {'r‘~+il;}u {4 marks!

3. Ngong, Lum and Sih startéd a business with a total amount of 3,500,000ECFA. Of this amount, Ngong
contributed 500.000FCFA | um contributed 1.000,000FCFA and Sih contributed 2,000,000FCFA. The monthly
profit they made was shared among the three of them in the ratio of the amount they each contributed. Given that
they made adotal profitof i 0,000FCFA in the first month, 280,000FCFA in second month and 350,0000FCFA
in the third mongh and that the profit kept increasing in this mamper for thefirst 12 months, find, =

(a) 'Lhe profit they maac m the 12% mionth (2 marks:
(b) The profit Ngongm..de in the first second and third months. {4 marks,
(c) (The total profit Ngoug made in the first 12meonths. (2 marks

a. (i) The operation  is defincf onthe set < {Z. 4. 6:8) as a*b = theinit dight of the product ab.
(2) Copy und gempiete the table below 3 maris:

(2 a6 8

Ir'j 4 - >
4 W - !
16 9 I e

From the table above

{h) State the identity glement. (1 oy

(c) State the inverse of -ach element (1 m=
(ii) The linear tranvi@ret o, dT isuvpresented by thematrix M, where

M=(3 77)Fine

(a) The image of the peint (2,3} under the transformation T. (Z mae,

(b) The image of the iine 2x + 3y -- + = B under the transformation T. (2 mark

5. A certain parent of a schou | has 19200FC FA only to buy x Mathematics and ¥ Eng"iish text books as gifis, foi 1.
school hibrary,
(a) Given that each Marhematics texy hook costs 2400FCFA and each English text book costs 3200FCFA

show that, 3x +4y: 24 (2 ma: i
(5) Given also that the number of English text books must be at most 73% cfthe number of Mathematics 1
books, write down another inequality in terms of x and y that satisfies this condition. {t mar’
(¢) On & grayh paper, taking 2cm to represent | unit on both axes, shade so as to leave unshaded, the region
satisfied by these inequalities. _ (3 mark
Hence, _
(d) find the maximum number of text books the parent can buy. (2 muri
6. (i) Solve, for 8, in the range ,0° < 6 < 180° the equation cos@ — sin2é = 0. (3 mar’

(ii) The function f is defined.as f(x) = +3sinx — cosx, where 0 £ x < 2
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&
(a) Copy and complete the table below. (3marks)
= ) I i i 2 | S% | m 77 {4k | 37 St | llm | 7w
) 6 13 12 |3 & ol g A LR
f(x _ L R e :
-1 1.7 12 1 - -1.7 -1.7 1-1
Taking fcm to represent :—: radian units on.the x — axis and 2cm to represent lunit on the y-axis,
(b) draw the graph of ¥ = flx). : o # o " . (2 marks)
From the graph or otherwise, T _
{c) write down the values of « in the range 0 < x"< 2 for which V3sinx— cosx = 0. (1 mark)

7. A straight line I passes through the point P with position vector 2{ + f and is parallel to the vector 3i — 2

(a) Write down the vector equation of the line !, in the form r = a+s&. (1 mark)
Another line I, has equationr =31 + j +t(2i — j). Find,

(b) The position vector of the point of intersection of the two lines. {4 marks)

(¢) The acute angle between the two lines. (3 marks)

8. (i) Find the gradient of siigtangentto the curve v = —— at the point (0, 2). . (4 marks)

(ii) Find the area bognded by the curve y = 43 — x° and the x-axis intheange 0 < x < 1 (4 marks)

| SECTION B: MECHANICS
IF THIS SECTIONS IS ¢ HOSEN, THEN SECTION C MAY NOT BE CHOSEN
(ANSWER ANY. TWO QUESTIONS)

9, (i) A particlePof mass 2kg mon¢s $0 that its position vectorafter t seconds is given by
o= (365201 + (5 - 6t) | m

Find: '
(a) The speed.of the particle when t= | - (3 marks)
(b) The magnitiide of the force exerted on the particle when t = 1 © (3 marks,

(it) A partiele of massibig r¢<ts on the surface of a smoothsplane whieh is inclined at 30° to the
horizontal. Tt is connected hy'alight-inextensiblé String, passing over a smooth pulley, fixed at the
top of the plane, to another particle mass of mkg (m >3)which is hanging frecly. Given that the
cystemn is released from rest with the string taut, the hanging part ve rtical and that the acceleration of
each particle'is lms™. :

(a) Draw a diagram showin: all the forces acting on the particles . {2marks)
Find: _
(b) The value of m {(3marks)

(c) The tension in the string {Imarks)
(iii) A particle P of mass fikg mpvingwith velocity 7ms~ *_collides and coalesces with a similar particie
Q of mass 3kg whichis at relil ©
Calculate:
(a) Their common velocity after collision _ ' {(Zmarks)
(b} The lost in kinetic eneryy . (3marks}

10. (i) At a particular instant, the radius of a sphe}'ical balloon is 2cm and is increashi;mg at the rate of 3cms”

Find: ;
(a) - The rate of increase of the volume of the balloon, ' {3 marks)
(b) The rate of increase of the surface arca _ (2 marks)
[The volume of a sphere, \ = § ar® and the surface area of a sphete, A= 417~ |
(ii) The finite area bounded by the line y = 2x + 1, the X ~axis, the ordinates x = Q0 and x = 2 is
rotated completely about the x-axis. Find the volume of the solid generated. (6 marks)
(iii) Three particles of masses 3kg, 2kg and Skg are placed at the points A(6,-1), B(-4,-1) and C(6, -7)
respectively. Find the position vector of the center of gravity of these particles. (6 marks)

11. (i) A uniform rod AB of mass 15kg and length 6m rests in limiting equilibrium with the end B against a smooth
vertical wall and the end A on a rough horizontal floor. If AB makes an angle of 45% with the floor,

{a) Draw a force diagram showing all the forces acting <n the rod. (3 marks)
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. Hence or otherwise.

(b} Find the normal reaction of the floor on the rod. B (2 marks)
. By taking moments at A,
(c) Find the coefficient of friction between the rod and the floor. ' (4 marks)

(i) A force F = (3i + 4/Jmmoves a particle from the point P with position vector Si — 6jtothe

point Q with position vector —3i + 14j. Find the work done by the force on the particle. (3 marks)

(iii) A caris movingata maximum speed of rms - on a level road against a constant resistance of 400N. Given
“that the power generated by the engine of the car is 2000W, find the value of . (5 marks)

SECTION C: STATISTICS AND PROBABILITY
IF THIS SECTION IS CHOSEN THEN SECTION B MAY NOT BE CHOSEN.
(ANSWER ANY TWO QUESTIONS)
12. The table below shows the average time. in minutes, taken by a group of 50 students
rekking from their homes to school each morning.

Marks (x)__ | 15 _|dbekOpujpiniinl 1620 [3125_[26:30 3135 | 36:40
2

Number of #fi2 I's Ki | 10 ‘IE |8 | 5 1
Pl ol IR I R B
(i) Taking 2emto represcit 5 units on both axes,
(a) draw a cunulative frequency graph of the distribution. {4 marks
From your graph, estimate '
(b) the'median time (2 mark~
() the semi-interquartile range. (3 mark
(ii) Find the mean and the variance of the distribution. (8 mart.

P, . (N

~

13. (i) A linear transformauion Fix) = ax -i--;maps the set ;i = {2,46,8.10} onto the set
Ylsuch that f(23= dand f13) =5

Find:

(a)" the'values of a and.b ' (2 me.
(b) the mean and viriance of X (4 o2
(c) the mean and vanance of Y (3 i

(ii) In a certain village, one out of every five men is.ahunter. Eight men are selected at random ©
the village. Using the binomial distribution or otherwise, find 10 4 decimal places, the probabilits

that:

(a) noneofthem is a hunter (3 mu.

(b) at most one ofithem is a hunter. (3 ma
Find:

{c) the mean and variance of the atstripution. (2 mar:

VTETE

1. (i) Two events R and $ are such that P(RY = 1 pEs =Y hhd P(R/S) =
3 3 s

4

; Find:

. (a) P(RNS) (2 mar

| (b) P{RUS) (3 mar
(<) P(le’S) (3 mar

(i) In acertain community, there are 2000 adults: 800 men and 1200 women. 60% of the women and 30% ot
the men do fisiong. An aduli, X is chosen ai random from this community. By drawing a tree diagrani .
otherwise, find the probability that:

(8) X isaman who does fishing (3 mat
(b) Xis a fish catc her. : {3 ma
(¢) Xisaman given that X does fishing. (3 mar
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