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SECTION A: PURE MATHEMATICS

-1
1. Given that f(x) = %,x # 2, the range

of f(x)is

A xER x#2)
B (x €R x#-1)
T ER x#1)

D {x € R, x¥# =2}

2. The functions f and g are real valued
functions. Given that g(x) = <=2 ang
7 x+2

gof(x) = PP then f(x) =

A x+3
x+4
x —
B
x-4
x+3
alyg ~
X -4
x -3
D
x+4
3. The values of x that satisfy the equation

32 —10(3*t) +3*=0is
) A x=2o0orx=3

B x=3orx=-1

c x=lorx=-3

& x=lorx=3

4, The solution of the differential equation
y%— = 2x, giventhat y = 1 whenx = 11is

Ax2=yze,-2
B sz=y2—1
C x=2y*-1

v y2=2x2—1

—

3. Inthe set A = {1, 2.3,4,5 },arelation R is
defined by R = {(x,y): x.y € Aand x < y}.

ThenR is
A reflexive
B symmetric
C transitive
D Anti-symmetric

——
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6. The line segment PO, where P is the point (7, 7)
and Q the point (-1, 3), is the diameter of a
circle. The equation of the circle is

A x-Nx+D+-7Nr-3)=0
B (x-7Nx-1)+-7NF-3)=0
C (x+7Nx-D+F+NDH+3)=0

D x+7Dx+1D+G-7)(y+3)=0

7. When f(x) = 2x3 +x2 — 13x + 6 is divided
by 2x — 1, the remainder is

A 13

B 52

C K

>

~b- 0

8.  Therange of values of x for which |[x — 4| <
2 1s

A x<6

B x <2o0rx=6
“T 2<x<6

D x=>2

9. Which of the following statements is TRUE? .
A Ifx?=y? then x =y.

B Iff(a) = 0, then x + a is a factor of
f(x).

C Iff(x) has a maximum value at x = q,
then f"(a)> 0

D Let m,n € Z, the set of integers. If m and
n are both odd, then m + n is even.

Qo on to the next page
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3
2 3
x x2 x ’ _—
10.  Giventhat f(x) = |1 2x 3%2|, ['()="
0 2 6x b VA
A 12 "
| ’ faseriesis
' 15. The sum of the first 1 terms O i
T given by Sp = 5n? 4+ 2n. The nt term of
C 6x ‘ series is _
D 42x4 A 10n47
11. Given that f is a periodic function of period 4 25 10n-3
ditat () = { %5 055 <2, then ==
et L C 10n+3
f(9)is
Al D 10n-7
B 8l 16, The expansion of (2 + 3% s valid when
- b —l<x <2
3" 3
D 7
1 |
B == < E
12. The volume generated when the area of the

finite region enclosed by the x-axis and the
curve y = x — x2 s rotated completely about
the x-axis is

- nfol(x —x2)? dx
B nfoz(x - x%)2dx
C 2n f_ll (x — x*)dx

D 27rf_01(x - x?)* dx

13. Two consecutive integers between which a
root of the equation x3 + x — 16 = 10 lies
are
A land 2

B 2and3
C 3and4

D 4and5

14. The vectorsaand b are such that |a| = 3,
|b] =5and a.b = —14, then|a - b| =

A 62
B V62

l 1
(C ——§<x<-3-

y 3 3
_D —§'<X<2

17. The Cartesian equation of the curve with
parametric equation '
x=1+t%, y=2t
where ! is a parameter, is
A yr=4(x-4)
B y? = 4(x~ 1)
C y2=4(x+4)

D y?2=4(1-x)

18. lim (sin Zx) —

x=m \ sinx
&
B 2

C o

D -2
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D 2

50, The asymptotes of the curve
(x = 5)2

CEDCEE)
are

A x=3,x=-5y=5
B x=-3,x= =5, y=-5
—C x=3,x==5y=1

D x=3 x= =5 y=-1

21. The values of y corresponding to the values of x
are given in the table below.

x |6 9 12 15 |18 |21

y 03 (0.8 |14 |21 [3.0 .43

Using the trapezondal rule, the approximate value
for f ydx s
A 9.6

B 357
C 289

D 283

2. The gradlent of the implicit function to the curve
x* & y?'= 13/at the point (2, -3) is

_2
A —x
g 2

2
C_

3

3
D =t
2
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ins0° + sin 40° =

‘Aé’ \Z cos5°
B 2cosl0°
C 2cos5°
D +V2cos10°

24. The value of the constant 4, 1, for which the plane
Ax — 3y + 4z = 5 and the line
r =i-2j— 3k + t(2i + 6j + 3Kk) are parallel is

A 6
B 3
cC 4
D 5

A In(1+x¥)+c
‘B %ln(l +x3)+ ¢
bC - %tan‘lx +c

D tan"lx+ ¢

26, The general solution of the equation

tan(2x+§) = '\EIS |

u.

A 2x =n1r—%

B 2x =nrr+§

C 2x =nn’+%

D 2x =nm = 3 \'!
27. Given the vectors a and b, where l
a=2i—-2j+2kand b=3i—-j+2k
are coplanar vectors, axX b =
A =2i-2j+4k
B -2i+2j-4k
C -2i+2j+4k

D 2i=2)-

" Go on to the next page
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i * : reA=(0 -1 -
28.Given neN such that u, = 1 — % the 33. Given the matrix A, whe 0 2 !
sequence (Uy) is ‘
A strictly monotonic increasing the determinant of AT, the transpose of A, s
B not bounded below
A -14
C strictly monotonic decreasing
B 14
D tends to infinity as n — oo,
cC -10
29. The function f:R - R, where frx s x =243
. D 10

accepts the following ranges of values of «.

A decreases forx < —1 increases for - F - =7 Jor tha
, the line xun
—1 <x < 1, decreases forx > 1 34. The image o ¥

(20 1y. :
transformation matrix (1 3) 1s the line
B increases for x < —1, decreases for

~1l1<x< ], increases for x > 1 A 7x—4y =0
C increases for x < 1, decreases forx > 1 B 7x+4y=0
D decreases forx < 1, increases for x > 1. C 4x-7y =0
D 4x+7y =70
30. The complex number 1 + v3; can be expressed 4 B
in exponential form as 35. The equations
T,
A 2e%
2x =3y +4z = 1,
_E[ 3x i y = 2,
B 2% X+2y—4z =1
c 28-.3’3,' A are linearly independent
= B are straight lines
D 2e3

C are linear|
31. (cos46 + isin46)2(cos 36+ isin 30) = are linearly dependent

D havea unique solution.

A cos58 +.isins5e )

B €os116 + i sin119
C cos36 +i sin38

D c0s196 +i sin19¢

X3+1
Ei

32, An iterative formula is given by Xppi =
Given that X; =0, X5 =
A 02

B 0.2016
C 0.208

D 2.016

2x/765/1/B/MCQ
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SECTION B: MECHANICS

36. The position vector of a particle o

f mass 4 kg is

r=[t2i=3t+ (1 =tk m, It’s momentum

when t =1sis
A (8i—8)Ns
B (2i-3j-2K)Ns

C (4i—3j)Ns

"D (8i—12j—8k)Ns

37.

A truck of mass 900 kg is travelling along a
straight level road against a constant resistance of
400 N. Given that the engine of the car is
working at 20 kW when the speed of the car is
20 ms’', the acceleration of the car is

1

A -ms
3

38.

mojectile is fired with a speed of 20 ms™

The work done to compress a spring of modulus
of elasticity 4 N to half its original length is 1.2 J.
The natural length of the spring is

A 08m

B 03m

C 48m

D 24m

3

atan angle @ to the horizontal, where tan 6 = .

Its speed after 2 s is
Al2V6ms!

B 8¥5ms!

C Sms!

D 8ms!

—_—

6

40. A body of mass 4 kg moves with constant
angular Speed 37 rad s around a horizontal
circle of radius 2 m.

The magnitude of the force acting towards the
centre of the circle is

A 12n?N
B 72m?N
C 36m*N
D 24n°N

41. A smooth sphere S, of mass 3m, moving
with speed u collidesdirectly with an
identical smooth sphere @, of mass 2m,
moving in the opposite direction with speed
u. Given that the coefficient of restitution

between the spheres is g, the speed of Q after

impact is
A gu
B 3u
C
D a_l-u

42. Two bodies A and B have masses m and 4m
respectively. Given that the particles are
moving with equal momentum, the ratio of
the kinetic energy of 4 to the kinetic energy
of Bis

4

O w>

l:
4
l:
l:

DN — —s

43. Three particles of mass 5 kg, 3 kg and 7 kg
are nlaced at points 4, B and C respectively
whose position vectors are (i —2j), m (7i+j)
m and (—3i +5j) m respectively. The position
vector of their centre of mass is

3 15
B (-3i-3)m
C (%1 +T25§])m
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A

1 5 . The work done by a force (—2i + SH N
44.1f P(ANB) = > P(AuUB) = - and b whiteh mioves & ertide from a p01'ntA fo
P(4) = i, then another point B, where OA = (—i— 3j)m
' | and OB = (2i + j) m, is
A Aand B are independent events . A 1]
B AandBare mutually exclusive events
C P(A)=P(B) | B 13J
D P)> P(B) C 147
45. A bar 4B, of length 0.6 m and weight 3 N is
suspended horizontally by two strings at its D -14J
ends 4 and B. Given that its centre of gravity
is 0.4 m from 4, then the tension in the string 0. P
at 4 is '
A 02N
B 14N
C 08N 0
D 10N
, The diagram above shows a uniform
46. Neglecting air resistance and taking g as semi-circular lamina of radius 2a , centre O,
10 m s, the height fallen by a fruit from rest The distance of the centre of mass from Ly
toaspeed 10 ms™! is vertically above O is
A S5Sm A
B 10m : o
C 05m B 6amn+8a &
D I5m ) 3
47. A car moving at 5 m s is brought to rest C BG;%
after travelling a distance of 1.5 km. The
time taken by the car to come to rest is p San—ta
A 600s 3
B 300s
C 3000s
D 150s
48. A parcel of mass 20 kg is placed on the floor
ofa lift. Taking g as 10 m s, the reaction of STOP
th‘e lift on the par.cel when the l.1ft 1s ascending NOW GO BACK AND CHECK YOUR WO
with.an'acceleration of 3 m s is
A 260N
B 140N
C 200N

D 600N




