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4. Insert the information required in the spaces provided above.
5. Without opening the booklet. pull out the answer sheet carefully from inside the from cover of this booklet. Take care that
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The general solution of the differential equation

(x? + 1)% +2xy = 2 is

A y=x"+k
B y=10)
0 =" e

The particular integral solution of

Ty 4 _ g%
dx2+4dx+4y_3e couid be

A) y=Ae?*
B} v = Axe 2"
C) y=Aer =

D) y = Axe 2* + Be %

The partial fraction form of . where A, B,

2x
2

x (x+3)

C and D are constants is

b

A B [N
A) ;+x2+ x3 +x+3

Ax B [
B) x2+x+3 +;
A B [
C) ;+;+x—3+
Dy 1424 52

x  x2

x+3 x
Jm (lz:zl) =
A) 0
B)
o -1
D) oo

D
x+3

Given that f(x) is a continuous even function, then

Je fx) =
A 0

B) J;I f(x)dx

O 25 fxdx

D) 2f, f(x)dx

Given that [x] is the greatest integer function and

|x| is the absolute value function, then in the
interval 0 < x < 1,

10

1

12

A) [x] > |x|
B) [x] =[x
C)[x]< I«
D) [xf = x|
x2, for x <1
Given that f(x) =<2x —1, forl<sx<3,
7—x, forx >3
a value of x for which f(x) is discontinuous is
A O
B |
O 3
Dy 2

The polar equation of the curve described by the
complex equation |z} =4 &

Al r=2
Bl r=4
g r=16
D} r* =16

The liner = 4sec (9 - %) meets the initial ine at

G and the part —line 0 :gat H. The area of

triangle GOH, where O i the pole, &

A 64f

B} 3243

3
Q 12843

3
1643

B 5

For any two vecters gaand b, a.{aab) =
A0

Bj a.b

G a’b

D) o + ab

The valume of the tetrahedron OABC, where A, B
and Care the points (2,0,1), (3,1,2) and

(—1,3,0)respectively, is
1

Al
B}%
q 4
D} 2

The random variable X has a probability density
X
" O =<x<3

function f(x) given by f(x) = {
0 ,elsewhere
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The value of P(1 < x < 2) is
7

a) ;

B)

&

-,

D)

If the random variable X is such that

X~B(100, 0.2), then the normal approximation t©
Xis

A) X~N(20,02)

B) X~N(20,20)

O X~N(20,16)

D) X~N(100,0.2)

The variance of a poison distribution is 4. The
probability of having exactly 5 successes is

A) —e
B) —e
45
) —e*?

D) —¢°

A particle executes simple harmonic motion
between two points which are 10 meters apart such
that its speed, when it is 4 meters from the centre of
its path is 6ms™. The period of motion of the
particle is

A)
B)
)
D)

]

TN

A particle is performing simple harmonic motion
with centre Qsuch that its speed, vms ! when its
distance from O is x mis given by the equation
1? = 64 — 2x% The maximum velocity of the
particle is

A) 8ms !

B) 8vZms™

C) 16 ms™?!

D) 16+/2 ms™?

A particle of mass 3 m is attached © one end of a
light elastic string of natural length 2a and modulus
2mg, whose other end is fixed to some point O. If

19

21

22

the particle is allowed to fall from rest at O, then its
acceleration when the extension in the string i$ @ m
s

2
A),f

B) 2g
3

O 2—9

D) 2

A group & has subgroups {a, b}, {a, b, ¢, &, f} and
{a, d, e}. The least possible order of the group is

A 10
B 15
o 30
Dl 6

Amapping 8: (G, ~} = (H, o), withg, g, g €
G, is a group homomorphism if

A 6(g) =6(h), heH
B} 6(gr * g;} = 6(g1) ° 6(g2)

Q 8(gy* g;) =60(g, ° 93)
D} 8(g)=h heH

Given the group (Z4, +,) where Z, = {0,1,2,3}
and +, means addition modulo 4, the inverse of
the element 3 &

Al O

B 1

a 2

D} 3

The first two non-zero terms in the Taylor series

. . . . d
expansion of the differential equation d—z = 2xy?

where y = T when x = 0 are
A} 1-— x2
B} 1-—2x?
O 1+2x2
D) 1+ 2x?

Using the approximation ¥p41= ¥, + h (g%)n and
a step length of 0.1, the value of y when x = 0.2,
given thatz—ir =x+yand y=1whenx =0is

Al 111

B 1.12
0 122
D) 1.23
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The solution of artanh Gili) =n2is
A) In2

B 2
q -2
D) 12

The function f{x) = coshx is
A} an even function

B) an odd function

C) a periodic function

D) adiscontinuous function

The number of solutions of the equation
3cosh(2x —1) =3 is

A 0

B 1

Q 2

D) 3

Under the transformation w =ﬁ ,the image of

1-2iis
A) —z—=i
B) 2—2;
Q) —3—2i
D) 2-3;

Which of the following can best describe the shaded

region in Fig. 1to the right?
imz
A arg (z) < Eand lz] <1

B) arg (z) < ;—rand |zl <1
Qurg (z - 1) <§and z-(1+i)] <1
D) arg (z —1)S§and lz -1 +i)] <1

If |z — 1 + 2i] = 3, then the least value of
lz+2—2i|is

A 7
B 3
Q2
D) 1

Which of the following series is convergent?
A) Zro'o::]_(_l)r

1 3 4
B -t st

1 Rez

31

32

33

1
Q E?‘;ﬂ 3k41

D) S,=n+n

Given that (a+ bx)e*= 4 + 5x + cx?, then the
values of g b and c are respectively

A) 41,3
B) 134
Q -4,31
D) 014

The sequences (i) and (v,) are defined as
(n): Uy = 1, 2ty = 5 @l + 1)

1
(Wp):vp =12,vp4q = ;(un +2vy)

If another sequence (w,) & defined as

w, = v, — u,, then which of the following true
A) ﬂ:1=;
B) Wna+l :i
Wi 12
Wail 1
C) w: = ]

D} w, is an arithmetic sequence

If fua f(x)dx = _];1 fla — x)dx, then
_ﬁr xf(sinx)dx =

A g_]:;!—f(sinx) dx
B) m ng f(sinx)dx
Q = _[Uﬂ xf(cosx)dx
D} = f flsinx)dx

fi x(1 —x)" dx =

2n+3
A (n+1)(n+2)
1
Bl n+1
g
n+2
D} {(n+1}(n+2}

if for any integer n, J’nml f(x)dx = n% then
5 feodx =

A 16
B) 13
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The domain of the function h(x) = :L; is
A) J-w 2|
B) ]-2,2[
0 ]2,+oof

D) J—oo, —2[ U2, +oo]

Which one of the following & not true about
determinants?

A} The sign of the value of the determinant changes
when two rows are interchanged

B) The value of the determinant changes when a
row or column & added to another row or
column

C) The value of the determinant remains constant
when a multiple of a row is added to or
subtracted from another row or column.

D) The value of the determinant is zero if any two
rows or columns are identical

The matrix of the transformation T given by
T(xy) =(x -y, 3x) &s

9 5 o)

5 (o)

o 1)

o (7
1 2 0

The transformation matrix(—Z —4 —2) maps
1 2 1

the xyz space onto

41

42

43

Al aline
B) aplane
() the origin
D) space

A smooth sphere travelling on a smooth horizontal
surface impinges obliquely on a vertical wall and
rebounds at right angles to its original direction of
motion. i the sphere is moving at an angle of 60°
to the wall before impact, then the value of e is

N =
B)
q
D}

If a flywheel loses kinetic energy amounting 640 |
when its angular velocity drops from 5rads™ to
3rads™!, then the moment of inertia of the
flywheel is

A) 40 kgm?
B) 80 kgm?
C} 320 kgm?
D) 640 kgm?

Given that the moment of inertia of a rod of mass m
and length 21 about an axis through its centre and
perpendicular to the rod k I, then the moment of
inertia about a perpendicular axis on the rod distant
x from the centre of the rod is

A I—-mx?

B) I +mx?
202 2

Q) ;ml + mx

D) %I + mx?

The rate of destruction of a colony of bacteria is kx,
where xis the number of bacteria present at time t
and k a positive constant. The number of bacteria is
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found to decrease from 6000to 2000 in 4 hours. The O V2 <x<+?
value of k is

A 3in(3)
; 48 Figure 6 shows a semicircular lamina with diameter
B) 41“(5) 6a. Using the theorem of Pappus, the distance of
the centroid from the diameter is

D) x<—2orx>2

q 4In3
A=
1 n
D) zln 3 -
B} .
44 A particle P is moving on the curve with polar a
equation 7 = 4e?- If the radial velocity of P is ?—, 0 =
then the angle between the velocity of P and the D) 8a
radius vector OP, where 0 is the pole is 3m

49 The number of distinct solutions of the congruence

A equation 2x = 4(mod6) is
B A1
Q ;r B} 3
a0
Dy -
D) 2

45 The major axis of an ellipse is vertical and of length

2 —_ : :
8. The minor axis is of length 4 and the centre is at 0 x* =-1(mod25)isequivalentto

the point (0,1). The equation of the ellipse is A) x* = 1(mod 25)
A 2Ly B) x? = 5(mod 25)
16 4
e € x* = 24(mod 25
B) x_2+_1_= 1 ( )
a 16

D) x? = 8 (mod 25)
13z
0 (G A

16 4
(x-1)2 32 GO BACK AND CHECK YOUR WORK

46 If p “If x is a real number, then x* s positive”.
Then the contrapositive of the statement p is

A} If xis not a real number, then ¥’ is not positive
B) f xis a real number, then x* is not positive
C] I > is not positive, then xis not a real number
D] 2 is positive, then xis not a real number

47 The solution set of the inequality x> + 1 < |x? — 2] is
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