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SECTION A: PURE MATHEMATICS

=804
+nGrd) — x43 T xeq - then

A P=—3,Q=4
B P=4,Q=-—-3
D P =3, Q=4

[

The quadratic equation Ax2 — 4x + 1 = 0 has
real and distinct roots only when. .

A 16-422<0
B 16-422>0
C 16-422<0
D 16-422>0

3. Anequivalence relation, R, is that which is
A reflexive, symmetric and anti-
symmetric. .
B transitive, reflexive and symmetric
C reflexive, injective and symmetric
D injective, surjective and bijective
4. When the polynomial P(x) = ax® —x2—x + 6
is divided by (x + 1), the remainder is 4. The
value of the constant a is -
A -2
B 2
C —4
P |
The value of %log2 V8is
A 1
2
B: /1
6
o 3
i
D2
3
23/0765/1

6. The sum of the first # terms of a series Is given by
Sy =n%+5 ., The 5" term of this series is
A 30
B 18
C 9
D 51
1
4 7
() =
r=1
A 16
B 30
C 32
D 64
8. Two real valued functions fand g are defined by
Y e NETITN
f(x) = f“ ,X# =1and
g) ==, x#0, (goN(0)=
A o
)2 S v
C 1
, 3
D) #1
3
9. The general solution of the differential équation

Zy%: 14+ xis

A G

42
2y=x+—2—-+k
B " x?
2y=x—7+k R
C ‘ x2
2 — i i
; y x 22+k
: wo X
' y2=x+7+k

‘Go on to the next page



The modulus of the complex number 1+—2' is

10. - —
A g
5
B 5
-3
.C 5
4
D 5
5
11. If (1 + 2x)~ =1 — 2x + bx?, then the value of
bis
A =2
B X
(=4
D 4
12. The general solution of the equation
sinf —cos@ =0is
A all
- TN
4
B (4
nmw —-—
€ 471'
2nmw =
i
D
2N+ =
4
13. The sine of the acute angle between the plane Il

and the line L, where -
. x+y+z=2

x—3 y+5 z-—2

ok Sl Ve %
A =2
3v8
B2
V38
c' 5
3v3
D5
V3

14. If n is a positive integer, then
, e fn+37
JE&2n+J
a1
: 2
B-2
C:. =3
D. 3
sin5x-sinx __
l?' " sin4x-sin2x =
A 2cos2x
B 2Zsinx
G Heos /e X
D 2secx
16. The cofactor of the element 6.in the matrix
(1 2 3) :
M=(4 5 6]Iis
\7.8 9
A |‘1 2|
7558
B |1 2
: 7 -8
ko |8 Y
2%,
D _w7
1
17. Two statements p and q are given by
p:James is dancing
q:James is awake.
Then ~(p A q) means
A James is not dancing and James is not
" awake N ‘
B James is not dancing or James is not
awake o G
C James is not dancing and James is
- awake TS SO
D. James is not dancing or James is
awake :
18. The dlameter ofa circle is the line segment AB. If

the mordmates of Aand B are (1,8) and (3,14)
respectlvely, then the equanon of the circle is

(= 1)(x = 8) + (& = ) - D=0
(x=-3)x =14+ -1 -8) =

, (x—1)'(x—14)+(y;—3)(y"—8)=0
x-1Dx-3)+ 0 -B)r=14) =0

'Unw:».
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19.

2 _ 27 dy _
Ify—y+2x —5,the-ndx_.

A 4x

B 4x

C 4x

D 4

24,

A real valued function f is defined by
1 .
=—, X% 2.
i) X 52 :
The range of f is
A {xeR:x=#2}
B {xeR:x=#-2}

C {xeR:x=0}
D {xeR:x=1}

20.

The image of the point (1,0, 3) under.the
transformation whose matrix is M where

d. 3.0
M=(0 1 1]isthepoint

0-3: 1 ‘
(1,3,3) R

The range of . values of x for which

A : o |
B (0,3,3) Ltaed ’ 26.
C :

(1,0,0)
D (3,0,3)

21.

If the vectors e N ‘
r=2i+j+kands=>5i—aj+ 2kare
perpendicular then the value of a is

+5
x_3<OE
A x<&borx >3
B x<3orx>5
C -5<x<3
W) B<x<5
The complex number i1°2 is equal to’
A 1
B -1
Coit
D —i

A =12 : 27.

B -8
C.g
D, 2

22,

: i i TRV R
Giventhaty = x oy

A

x2

B 2x Bk

C 1

; 2x+72-_-‘
X

D 2x-1

Given that —1.5 is the first approximations to the

“root of the equation f(x) = 0, where : R — R is

a function, a second approximation of the root of
the equation is

F(=1.5)

Ao e haE
L T

: f(=15)
" g Wy (P T Yhiriceia
L5+ 5

| f(—1.5)
€ |15 apis

by @R itin)

' f(=1.5)

23.

f X dx i ok o ] 28.

1+3x2
6In(1+3x) +k

St ek

If the set B = {4, 5, 8, 10}, the cardinality of the
power set of B is

A 4
B 4
€16
D 8

3In(1 +3x®) +k

23/0765/1
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Jz6cos2xdx =

29.
o~ 3
B 0.
cC 2
D 1
30. The parametric equations of a curve are
x =3t +sin3tand y.= 3= cos3t. 2 =
; X
A sin3t
3 A<cos 3t
B .~ sin3t
1+ 3cos 3t
C SIS .
1+ cos3t
D sin3t -
3+ cost
31. The equations of the three asymptotes of the
curve ,
x—2 -,
YEE+nE-1 °
A y—lx‘—5x—2
B y=t0,x = —5;%x'E 1
C y=0,x=5, x=1"
D y=1;x=—5,xf-1
32, cos560—isin58

cos30—isin38

cos 20 — i sin 260
- cos20+ isin 26
cos 860 — isin 86
~:cos 86 +isin 86

OO w>

33.

A committee of 6 is to be formed from 10 men
and 6 women. In how many ways can this
selection be done such that there should be an . _
eequal number of men and women?.

A “’C; +6C3
B IOC5 : 6C5
X PChF G
D 19¢,.%C

34, .

", The table below gives values of-y'corresponding

to some given values of x.

. Using the trapezium rule, an approxlmate value

for
-5

[ ydxis, -
1

)
B 36
c.i16
D 28

35.

[sin8xcosZxdx= -

__(tiosl;Ox+cos:éx)+I<’,.; .

(co.;l)ﬂx 4 cos;Gx) + K

-1 fcos10x Ccos 6Xx
—(=E S )+K
2 10 -6

O | 0|®w|>»

1 (cos10x cos 6x
L= ) bk
2 10 6 o

36.

; SECTION B: MECHANICS

The posmon vector of a pamcle is
r=[(t3 +2¢2 +2)i+ (t2—1)jlmattimers.
The acceleration of the particle when ¢ = 1 is

A (10i = 2j))ms~2
B (2i+ 10j)ms™2
C (7i+2))ms~?
D -(10i + 2j)ms 2

Ky 8

A particle is projected from a pointon a
horizontal plane with speed 10 m s™* at an angle
300 to the plane. Taking g as 10 m s~2, the
greatest helght H attalned by the parttcle is

[

A H-—Sm

B H=125m
C H=§x/§m
D

H=5y3m

Turn Over
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38.

The work that must be done to compress a spring
of modutus 500 N from its natural length of 0.1 m
to a shortened length of 0.08'm is '

A 1]
B 0.1]
C 2)
D 501J
39. A particle of mass 4 kg is moving in a horizontal
' circle of radius 2.m with angular speed.of .
3 rad s™* The centripetal force acting on the
particle is ‘ "
A 18 N
B- 72N.
C 24N~
D 3N
40. _Three particles of wefght 7N, 9N and 4 N have
position vectors (4i + j) m, 3j m and (3i+4j) m
respectively. The position vector of their center of
mass is
A (7 i 8 ) 2
sI+=jlm
33!
BN of. 2B
(2! + > ]) m
C (40i+ 50j)m
D ( y £ i 8 )
—=I+—j)m
20~ 20
41. Fig. 1 shows a uniform sheet of metal in the form
of the letter T with dimensions in meters,
2
4
2
2
A 6 B
; ~ Fig.1
The distance of the center of mass of the sheét
from the edge AB s : :
A 25m
B 13m
C 22m
D 3m
23/Q765/ 1

A uniform ladder AB of length 2a rests with its ~

42.
upper end B against a rough vertical wall and the
lower end A against a rough horizontal floor. The
forces acting on the ladder ABare shown in fig, 2,
B
10N A4
Fig.2
Given that AB is in limiting equilibrium, the
angle & which AB makes with the wall is
A3 5"
B.: 308
C 60°
D '45°
43. X, Y and Z are moving particles. The velocity-of
Xis (4i+ 5j)ms™1, Relative to X the velocity of
Yis (3i+ 2j)ms~? and relative to ¥ the velocity
of Zis (5i — 3j)ms ™. The true velocity of Zis
A (12i+ 4j)ms™?
B (914 2j)ms™?
C (7i+7j))ms™1 .
D (Bi—j)ms-?
44, A particle moves so that after ¢ seconds its

position vector

r = [(4t — 1)i + 2§ + (15t — t3)k] m.
The speed of the particle after 3 seconds is

A (4 + 6j = 12k) ms1

B (3i+ 6j~ 12k) ms-!
C 14ms™?
D

vi8Oms gy Ll

Go on to the next page




46.

A sphere of mass 2 kg collides directly with
another sphere of mass 8 kp. Both spheres are
moving in the same direction with speeds 3 ms™?
and 1 ms™? respectively. Given that the 2 kg
mass is brought to rest by the impact, the-
coefficient of restitution between the spheres is

A

B

@]
NN A NN -

The work done by a force F = (i + 2j + 3k)N
which moves its point of application .from a point
P with position vector rp = (3i + 4j + 5k)m to
another point Q with position vector

ro = (7i+ 6j + 5k)m is

—-601]
6017
-8 J
8]

O0®wm>

’

' 48,

47.

A car of mass 1200 kg moving with a speed of
12 ms~?! has its engine working at 54 kW up a

road inclined at an angle sin~? (—:—) to the

horizontal. The non-gravitational resistance to the

motion of the car is 300 N. Taking g as 10 ms~2,

the acceleration of the car is

A 2.54n57°
B, 1'Sms:?2
C 3.5ms?
D ™Mt.2ms™4

Taking g as 10 ms~2, the work done in lifting 8
. blocks, each of weight 12 kg, from the floor onto
- ashelf28mh|ghis o : -
A 2688 J il
_B 268.873.
C 2688J .
D. 2.688]
49. = Acar accelerates uniformly from a velocnty of
.10 ms~1to 60 ms~L in:6 seconds on a straight
level road The distance covered by the car is
TS0 &
B 200m
C 210m
D 215m
50. Given that the events 4 and B are such that

P(A/|B) = ‘I and P(B) = ,then P(AnB) =

TAAE
< 8
B 4
Coi3
oy
D2
G

" STOP.

* GO BACK AND CHECK YOUR‘WORK
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