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Answer all the questions. B

Each question is followed by four options lettered A to D. Find the correct option for each
question and shade in pencil on your answer sheet, the answer space which bears the same letter as
the option you have chosen. Give only one answer lo each question. An example is given below.

The ages, in years, of four boys are 10, 12, 14 and 16. What is the mean age of the boys?

A. 12 years
B. 123 years
C. 13 years
D. 13% years

The correct answer is 13 years, which is lettered C, and therefore answer space C would be
shaded. A= —B= 2 D=~

Think carefully before you shade the answer spaces; erase completely any answers you wish
to change.

Do all rough work on this question paper.

Now answer the following questions:

1. A binary operation * is defined on the set of real numbers, R, by x * y = x2 =2+ xy,
where x, y € R. Evaluate (ﬁ ) * (\/2_ ).
A. 1++/6
B. J6
c. J6-1
D 1- .6
2n Find the inverse of G ;j i H
Al 5 1 ,
2 3 T
5 2
B. .
-1 3
fes 23
—-1 3
5 -1
D.
-3 2
/
3. If cos x =— 0.7133, find the values of x between 0° and 360°. \
A 135.5°,224.5°. : —
B " 135.5°,213.5°. '
C. 123.5°, 190.5°.
D 44.5°,224.5°.
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3.,
4. IfJ. (px= + 16)dx = 129, find the value of p.
0
A. 6
B. 7 RS ¢
C. 8 | SN
D. 9 X
ptg 1
5, If [ 0 9 p‘_qj = @ é} find the values of p and g.
A. p=-5¢g=3
B. =-5,q==3
c. = 5q9g=-3 }
D‘ p: 5’q=3 : v
. . y+1 L
6. Given thatx : R — R is defined by x = T VE R, find the d
A.  {y:yeR y=T7) Y
B. {y:yeR, y+5}
C. {yv:yeR, y1}
D. {v:iyeR y#0}
4 1F
I ) k
7 Simplify: N5 +3 ;
4-J10
A 2J5_ 57 _ 1o 2
3 6 2
B 3\/?+ i\/2—+ ]—\/io + 2
3 6 2 R
c. 2J5; 57 4+ L0
3 6 2
D. l\/?+ i\/2—+ 2
3 6
8. If K o 4 2 find the value of &
2x*+7x—-15 x+5 2x-3 '
A. =25
B. —24
C. -22
D. 21
]
9. Differentiate —— with respect to x. e
x+1 '
A 1
(x + 1)? "
. I —x \‘/ N
B‘ —1?' \' \ 1
(x +1)° bt
~1
C. x+1
D. 1
x+1
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10. Given that 2x + 3y~ 10 =0 and 3x =2y — 11, calculate the value of (x — ).

A =S
B. -3
C. 3 i
D. 5

11. Given that f{x) = 2x and g(x) = 3x%, find the values of x for which /7 1(x) = 2(x).

A. x= or x =

1
6
B. x= or x=
2

v
C. x=90 or x=

b’ x=0 orx=

N — (SYIN) W] N

12. If V= Plog (M+ N), express N in terms of X, P, M and V.

Ja .
A. N=X"+M .
ji4 .
B. N=xP+Mm AL
Fi
C. N=X'-M
N4
D. N=XP-M
13. Determine the coefficient of x> in the binomial expansion of (1 + -é— x)°.
5
A. )
B. 2
4
5
& F
5
D. =
8

14. Giventhat 2= {x: 1 <x <6} and Q = {x: 2 <x < 10}, where x are integers, find n(P M Q).

A. 10
B. 8 : -
C. 6
D 4 ;
.3 _ 24 :
15. If sin x = T and cos y = > where x and y are acute, find the value of cos (x + y).
A L ) ‘
25
B3
5 .
c. 24
25
p. 7
125
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16. Find the median of the numbers 9, 7,5,2,12,9,9,2, 10, 10 and 18.
A. 11
B. 10 i
C. 9
D. 7
17. Calculate the probability that the product of two numbers selected at random with replacement from
the set {-5, -2, 4, 8} is positive. \
1
A. ;
1
B. 3
1
C. -
2
p. 2
3

18. Find the angle between i+ 5j and 5i —j.

A 90°
B. 60°
C. 45°
D. 0°

19. Given that F=3i—12j, R="7i+ 5j and N = pi + ¢j are forces acting on a body, if the body is in
equilibrium, find the values of p and q.

A. p=10, g=7
B. p=10, g=-7
C. p=-10, g= -7 1
D. p=-10, g=7
20. A stone was dropped from the top of a building 40 m high. Find, correct to one decimal place, the

time it took the stone to reach the ground. [Take g=9.8m s
A. 1.4 seconds

B. 2.6 seconds A o
C. 2.8 seconds T
D 2.9 seconds .
21. In which of the following series can the formula s = -Lr , where a is the first term and r is the

common ratio, be used to find the sum of all the terms?

LA 128 +64+32+ 16+ ...

4 2 1 1
B. —_ = =t =+ .. :
81 27 9 6 ¢
14l 1 1
> +22 +127 +622 + ...
‘D.  4+8+16+32+.. ]
22. [f the binomial expansion of (1 + 3>x)6 is used to evaluate (0.97)%, find the value of x.
A. —0.03
B: -0.01 Ve e
C. 0.01
b- 0.03 Turn over
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23.

24.

25.

26.

27.

28.

29.

30.

6

Find the »™ term of the linear sequence (A.P) 5y + 1), 2y + 1), (1 = y), ....
A. 8y—-3n+1

B. (8=3nmy +1

C. 8y +3n+1

D. (8 +3mpy +1

A circle with centre (5, —4) passes through’lthe poiht (5, 0). Find its equation.
X4y~ 10x-8y-25=0
X2 +yP—10x+8y +25=0
X124+ 10x -8y —25=0
X+)2+10x+8y+25=0

oWy

Calculate, correct to two decimal places, the area enclosed by the line 3x — 5y + 4 = 0 and the axes.

A. 0.54 square units
B 0.53 square units
C. 0.51 square units
D 0.50 square units

In how many ways can the letters of the word MEMBER be arranged?

A. 90 ‘
B. 180
C. 360
D. 720

Which of the following is not an equation of a circle?
A, -y 43x-5y=2

5%+ 52 —16=0

x2+y2—5x+4y=0

3+ 32 +5x+ Ty =5

©COw

A function fdefined by fix — x* + px + g is such that f (3) = 6 and f'(3) = 0. Find the value of q.

A. 21

B. 15 !

C. -6

D. -9

In what interval is the function f x — 2x — x* increasing?
A. 0<x<l1

B. x>1

C: x<l1

D. x=1

A force of 230 N acts in the direction 065°. Find its horizontal component.
A. 972N
" B. 118.5N
C. 1972 N
D. 208.5N
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31.

32.

33.

34.

35.

36.

Calculate the variance of /2 ,(1+./2 )and 2 +,/2 ).

A 2
B. 2
3
c. [r
3
D. 0

A three-digit odd number less than 500 is to be formed from 1, 2, 3, 4 and 5. 1f repetition of digits is
allowed, in how many ways can this be done?

A, 36
B. 60
C. 75
D 125

The variables x and y are such that y = 2x% — 2x% = 5x + 5. Calculate the corresponding change in y
when x changes from 2.00 to 2.05.

A, 195
B. 148
C. 095
D. 058

A bag contains 5 red and 5 blue identical balls. Three balls are selected at random without
replacement. Determine the probability of selecting balls alternating in colour.

1
A. 36 S
5 D
B- 36
C. =
D i
: 18

The distance (s) in metres covered by a particle in motion at any time, ¢ seconds, is given
by s = 120¢ — 16£%. Find, in metres, the distance covered by the body before coming to rest.
A. 225 t -

B. 223 '

C. 222
D. 220

P(3, 4) and Q(-3, —4) are two points in a plane. Find the gradient of the line that is normal to the

line PQ. ,
A. A L ;
3 )
B. =)
4
; 3
C. .
D. El
3

- Turn over
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37. Find the unit vector in the direction opposite to the resultant of forces F, =(-2i-3j)and
F, = (5i-j).
2

A. %(3i+4j)
1 one .

B. l@i-4
5( i —4j)

C. —;(—3i+4j)

D. l3i-4j)
5

38. If the sum of the roots of 2x* + Smx +n =0 is 5, find the value of m.

A. 25
B. 20
C. -2.0
D. 2§
125x° ) . :
39. If log{ ; ) is expressed in the form plog,x + glog, y + k, find the values of p, g and &
W
respectively.
A 3,13
T30
L
B. 3, 3.3
C L 3,5
; 73
D 3,45
3
40 Consider the statements:
x: Birds fly

y: The sky is blue
Which of the following statements can be represented as x < 3?

When the sky is blue, the birds fljes.
Either the bird is flying or the sky is blue.
Birds fly if and only if the sky is blue.
When birds fly, the sky is blue.

SEet-ES

END OF PAPER

s
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SEcTion A
[48 marks]

Answer all the questions in this section. All questions carry vqual marks.

A binary operation A is defined on the set of real numbers, R, by x A y = x + y+ 10. Find the:
(a) identity element;

(b) inverses of 3 and —5 under A.
4 N
Evaluate J X +3 1y
2 x*
(a) Two functions f'and g are defined on the set of real numbers, R, by f:x — x* — | and

g:x —>x+2 Find fo g(-2).

(b) A bus has 6 seats and there are 8 passengers. In how many ways can the bus be filled?

> L in partial fractions.

Express
. X —

The table shows the marks scored by scine studenis in a class test.

Marks | { = 22023 -26]27 30031 - 34035 38|
No. ofStudents! 4 1S 18 l 31 Z5 { MI k! i

(a) Draw a histogram for the distribution.

(b) Use the histogram to estimate the modal score, correct to ome decimal place
A bag contains 10 black and 5 yellow identical balls. Two balis are picked at random from the bag
one after the other without replacement. Caiculate the probability that the arc:
(a) both biack;

(b) of the same colour.

Forces F (24 N, 120°), F,(18 N, 240°) and FL(12 N, 300°) act at a poini. Find, correct k: two

decimal places, the magnitude of their resultant force.

The vectors p, q and r are mutually perpendicular with | q | =3 and | r|=/54 . If the vectors
X=3p+5q+7r and Y=2p+3q—5r are perpendicular, find | p |.

sc/SC4012/fad/20
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Szcmon I3
[52 marks)

Answer fanr guestions ouly from this scction witlh at lesst sne gucstion jrom each pars

AW gquestions carry eqgual marks.

Parr 1
PurE MATHEMATICS

I+ 1%+ 4px + (2p + 3) = 0 has equal roots, find the integral value of p.

(5 Selve for x and p in the equations: log (v - 1)+ 2logy =2 log 3;
logx+logy=logé6.
@. (a) Differentiats y = -—éi--?- with respect to x
. I+ x ‘
(») Find the equation of the circle that passes through (2, 3), (4, 2) and (1, 11)
p
11. When the terms of a Geometric Progression (G.P.) with common ratio » = 2 is added to the

corresponding terms of an Arithmetic Progression (ALP.), a new sequence is formed. 1f the firsi
terms of the GF. and A.P. are the same aud the first three terias of the new sequence are 3, 7 and ||

respectively, find the A" term of ihe new sequence.

Pary 11

STATISTICS AND DROBABILITY

@ (a) The probabilities that Golu, Kofi and Barry will win a comipelition are -2 » < and >y
ol e
respestively. Find the probability that only two of them wins the competition.
©)) Ten eggs are picked successivelr with replacciant {rom a lot confaining 10 % defective
cggs. Find the probability that af least iwo are defeclive
i3 The marks awarded by three examirers are given in the tabie:

Candidate | A | B | C | D E I E

‘I_I"_‘I

Examiner | 9 & _88 71 ‘ 65 A2 73 70

T TETT T
|

Fxaminer 1l 89

LI L
T ) 16 )

e

Exominay Ul 88 89

A1
Rl
38

3 7 | )
71 67 | 36 | 70 69 i R | 1< q

(a)

(h)

se/SC4012/tad/20

Calculate the Spearman’s rank correlation cocfficient of the marks awarded by

(0 Examiners L and 11;
) Examiners | and {i};
(i) Examiners {J ana 111,

Use your results in (a) to determine which of the examiners agree most

Tasn over
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VECTORS AND MECHANICS

14. The ends X and Y of an inextensible string 27 m long are fixed at two points ‘on the same horizontal
line which are 20 m apart. A particle of mass 7.5 kg is suspended from a point P on the string
12 m from X.
{a) [llustrate this information in a diagram.

(b) Calculate, correct to two decimal places, ~/YXP and / XYP.

(c) Find, correct to the nearest hundredth, the magnitudes of the tensions in the strin a.
[Take g= 10 m 5*2]

A particle P moves in a plane such that at tirae # seconds, its velocitv, v = (24 — t3j) ms™.

()

(a) Find, when 1 = 2, the magnitude of the:
Q) velocity of P.
(i1) acceleration of P.
(b) Given that P is at the point with position vector (3i + 2j) when ¢ =1, find the position vector
of P when r=2.
&

END OF PAPER
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