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MATHEMATICS

x2

———is:
(x2+1)2

1. GiventhatA,B,C,D € R, the partial fraction decomposition of f(x) =

Ax+B Cx+D

A.
x%+1  (x2+2)?
B Ax+B = Cx?+D
Tox241 0 (x241)2
Ax B Cx+D
C. +
x%+1  x%2+1  (x241)2
A Bx Cx+D
D.

+
x2+1  x2+1  (x2+1)2

2. Evaluating [ sinh? x dx yields:
A. %(sinh 2x +x)+c
B. %(sinh 2x +x)+c
C. i(sinh 2x —x) +c
D. %(sinh 2x —x) +¢c

3. Given the differential equation y"' + 3y’ — 4y = 0, the general solution of the differential
equation, where 4, B € R, is:
A. Acos4x + Bsinx
B. Ae* cos(4x + ¢€)
C. Ae* + Be™
D. (A+ Bx)e™**

4. Which of the following curves does not have a vertical asymptote?

243
A. f(x) - xx:3x
2
B f() =73
2-x-6
C. f(x) - xx-:;

D. f(x) =Inx
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. The modulus of the complex number z = 1 — e? is:
. (8
A. 2sin (E)

B. 2cos (g)
C. 2

D. 1

. Which of the following series converges?
A X1 —m)"
B' Z:‘o:Or(l + .r.)T

¢ 2% (7)
D. 270 (57)

. Consider the function

Then, for a > 0, the function f:
A. Is monotone increasing

B. Has a turning point

C. Is monotone decreasing

D. Is concave downwards

. The area under the curve with parametric equation x = 1 +t%,y = t(2 — t), for t € [0, 1] is:
A.

winvnUunloaan|lutw]lun

B
C.
D

. The equation 25x2 + y? — 100x — 2y + 76 = 0 represeents:
A. Aparabola
B. Acircle
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C. Anellipse
D. A hyperbola

10.

Given that y = Ax sin x is a particular integral of the differential equation y” + y = cos x,
then the value of 1 is:
A rm

B
C.
D

N NIR

11.

Given that the equation of motion along 0X after time t is x" (t) + 4x(t) = 0, then the period
of the motion is:

A &
B. 3
c.%
D.g

12.

If a force F acts through a point with position vector a, then its moment about a point with
position vector b is given by:

A. axF

B. (b—a)XF
C. (a—b)XF
D. 0

13.

Which of the following statements is true about the function f defined by:

x2 -9
f:xH —x_3,x¢3 ?
3, x=3

f is continuous at x = 3
f isnot defined atx = 3

liIT; f(x)=3
X—
f isdefinedatx = 3

oS 0w
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14.1f y'(x) — 2xy(x) — 1 = 0 and that when y = 0, x = 0, the first two non-zero terms in the
series for y(x) are:
A 1+x

x2

. X =
2

B

C. x—x?
2

D 2x

X+ —
3

15. A particle moves round a polar curve r = a + a cos 8 with constant angular velocity w. The
transverse component of the velocity is:

A aw
B. wr
C. —awsind
D. aw —sinf

16. A sphere traveling on a smooth horizontal floor with speed u m/s hits a vertical wall at an

angle of 45°. Given that the coefficient of restitution between the sphere and the wall is e,
the speed of the sphere after impact is:
A. eV34
B. 2eV2
C. 3eVv2
D. eV3

17. The series

s
/
| o
N———

<

2n

S
1l
=

converges when:
A r>1
B. r<1
C. r=1
D.r=0

18. The centre is symmetry of the curve is
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f(x) = p
at the point with Cartesian coordinates:
A. (0,0)
B. (—2,0)
C. (2,0)
D. (0,2)

.If A, B € R, a particular solution of the differential equation y" (x) + 9y(x) = sin 3x, is of the
form:

A. y=Asinx + Bcosx

B. y =Asin3 + B cos 3x

C. y =Axcos3x

D. y = Axsin3x

. The moment of inertial, / of a particle of mass 2m is gmaz. Its radius of gyration, k, is:

A 23
3

.23

B

3
C. —a
D. =3

" 2a

. The Cartesian equation of the polar curve r? = 2a? sin 20 is:
A. x*+vy? =4a’xy

B. x?+y? =a’xy

C. x2+y?=4xy

D. (x*+y?)? = 4a’xy

. The range of the function y = 1S
1 1
—< < =
A —ssSys=g
1 1
— < s
B. SSY <3

C. ys—%,yz

N[RN[R

D. y<—2,y>
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23. Given that k € R nd that

ATF® JTE D

lim =, then lim —= =7
X=X X X—=Xg X
A. vkl
B. kl
c. L
k
D. X
l

24. The parametric equation o the rectangular hyperbola xy + x = ¢? is:
A x=ct;y=%—1
B. x=1+ct;y=%
[

C. x=ct;y=
+1

o oW |

D. x=ct;y =

25. The mean value of

1 1
fQ) =1rpm  for0sx<o s

S 0wz

SIEESEIETS

26. Given that a = arctan (%) and f = arctan G), then the value of @ — g is:
A. arctan (l

B. arctan (l

v ul ~N
N— —

C. arctan (—
7
D. arctan(1

—/

27.
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2n

DDk =

k=1

28.

The equation of the asymptote to the curve y3 = 6x% — x3 is:

A.
B.

y=x
y=—x

C. y=2—-x
D.

y=x+2

29.

Evaluating

S 0 w =

et —e
ez —e
er—e

e+ —e

In2
j eshX sinh x dx yields
0

30.

The greatest common divisor of the function f(x) = x? + 3x and g(x) = 3x3 + 6x?, for x >

0is:

A.

o 0w

x? + 2x
3x+6
x+2
X

31.

The oblique asymptote to the curve

A.
B.
C.

y=x—2
y=x-—1
y=x—3

1—x
5+4x

y=x-—2+ , st
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32. Given the sequence {u,}, defined by u,, := n? (1 — cos (%)), then

lim u, =
n—-oo

A1

B. -

2
C. 0
D. 4o
33.The polar equation r = —8 cos 8 represents:

A. Aparabola
B. A hyperbola
C. Anellipse
D. Acircle

34. Evaluating

1
f‘)xz +4dx, yields

—+
a

1
A. garctan X

1
B. garctan x)+c

1
C. garctan X

AN/ N NN
S— N N

NIwNlwhlwralw

+ +
a (o}

1
D. garctan X

35. Given that the vector i + Aj + pk is parallel to the planes ;: 2x + 3y + 4z = 3 and my: x +
2y + 3z = 2, then the values of A and y are respectively:

A. land -2
B. —1and?2
C. —2and 11
D. —2and 1

36. The equation
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d’y  dy

w + 4a +8x=0
represents an oscillatory motion. The period, T, of this motion is:
A 4n
B. 3w
C. 2m
D. «

1

37. Evaluating arctan (%) — arctan (3) yields:

A.

B
C.
D

arctan (E)
6

38. The argument of the complex number z = 1—+3l + iis:

A.

B
C.
D

NG

:|;|§|g]1-l>|=10\|=1

39.If sinhx = 2, thenx =

A.
B.
C.
D.

In(2 +V3)
In(2 —V/3)
In(2 +/5)
In(2 — V/5)

40. How many divisors does the number 2020 have?

A.

B.
C.
D.

12
20
64
256
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41.1f g(x) = [x] denotes the greatest integer function, and that f(x) = 1 + g(x), then

fo Fdx =

o0 wp
SN W

42. A particle of mass m, moves so that at time ¢, its position vector is given by r = cosh 2t i +
sin 2t j. The moment of momentum of the particle about the origin is:

A —2mj
B. —2mi
C. —2m(i+}))
D. —2m

43. Evaluating
(cos 2x + isin 2x)3

(cos2x —isin2x)~2’

yields:

cos 2x + is sin 2x
cos 5x + i sin 5x
cos 8x + isin 8x
cos 10x + i sin 10x

O 0w

44, The Cartesian equation of the polar curve 72 sin 20 = 1 is:
A xy=1
B. 2xy=1
C. y(x2+y3) =1
D. xy =2

45. The energy equation of a compound pendulum is 2a 2 = 3g cos 6. The period of small
oscillations of the pendulum is:

A 4m \/E
39
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2a

B. 2m |—
3a
C. |—
g
4a
3g

46. Evaluating sinh(In 2) yields:
A 0O

B
C.
D

Njwbd o bW

47.The gradient of the normal to the rectangular hyperbola xy = p? at the point (pt, g) is:

1
A.t—2

B. t?

C
D. —t?

48. The period of the compound pendulum is T = 4n\/§. The length of the equivalent simple

pendulum is:
4a

A —
3

2a

3
4a
3g
2a

B
C.
D

" 3g

2
49. The differential equation % + 2k % + n%x = 0 represents damped harmonic motion if:
A. k% =n?
B. k?>n?
C. 2k =n?
D. k? <n?
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50. The number x, of bacteria in a culture reduces at a rate equal to twice the number of bacteria
present at time t. The differential equation describing this situation, where k, is a constant of
proportionality, is:

A Z_2kx=0
dt

B. Z 4 2kx=0
dt

. ZE_lix=0
dt 2

D. E4lix=0
dt 2



