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READ THE FOLLOWING INSTRUCTIONS CAREFULLY.
This test consists of 45 items. You will have 1 hour and 30 minutes to answer them.
In addition to this test booklet, you should have an answer sheet.

Do not be concerned that the answer sheet provides spaces for more answers than there are items
in this test.

Each item in this test has four suggested answers lettered (A), (B), (C), (D). Read each item you
are about to answer and decide which choice is best.

On your answer sheet, find the number which corresponds to your item and shade the space having
the same letter as the answer you have chosen. Look at the sample item below.

Sample Item

The expression (1 ++/ 3 )*is equivalent to Sample Answer
(A) 4 A (
o 1, OO

(C) 1+3v3
(D) 4+2+3

The best answer to this item is “4 +2 v 3 ", so (D) has been shaded.
If you want to change your answer, erase it completely before you fill in your new choice.

When you are told to begin, turn the page and work as quickly and as carefully as you can. If you
cannot answer an item, go on to the next one. You may return to that item later.

You may do any rough work in this booklet.
The use of silent, non-programmable scientific calculators is allowed.
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A list of mathematical formulae and tables (Revised 2012)
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Giventhatxandyarenegative integers, and 3.

that x > y, which of the following is true?

(A)  x*>)°
B) x¥<y
€y x>y
D) x*<y

Iff(x)=| x|, which of the following diagrams
represents the graph of vy = f(x) + 22

(A)

(B) /

y Yy
©
Nl
%
D) 1
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p. q and r are propositions such that
p = Andrew works all day

q = He is distracted

r = He will complete the report

The expression “If Andrew works all day
and is not distracted, he will complete the
report” in symbolic form is

(A (pAq)=>r

B) (pA~q)—r
()  pvig) -
D)y @MvV~q)—r

— 4N3x
4y b e B
V48
(A)  5vx
B VX
(B) 3

(Cy 4vx +1

D) 4Vx + X
(D) VX 2

If x— I is a factor of x® — 5x* — 10x3 + r,
then r is

(A) —16

(B) ~14

(©) 6

(D) 14

GO ON TO THE NEXT PAGE



The contrapositive of the statement “If
Jomo is a miner, then he is rich” is

(A) “If Jomo is poor then he is not rich”

(B) “If Jomo is not rich then he is a
miner”

(O) If Jomo is not rich then he is not a
miner”

(D) “If Jomo is not a miner then he is

not rich”

Given that f(x) = 3x* — 6x + 1, the range
of positive values of x for which f (x) is
one-to-one is

(A) Z21
(B) b S
(C)y x>3
(L ey

The equation 53 — 2x* + 4x + 3 = 0 has
roots o, 3, . The value of a + B+ is

4
W -4
® -3
s, Q-1

S

7
(D) 5

When &* + £x* + £x + * is divided by
(x — 1), the remainder is

Ay =1

B 0

(C) 4¢

(D) £+
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190.

1.

12.

13.

log, 18 +3 log, 2 = 2log, 3=

2
@ =
4
@ 5
s R
15

Iflog, 16 =5, then log, a =

W T
® =
© 4
D) 5

Which of the following intervals is in the

Vx+2

?
x*—9

domain of f(x) =

I {3<x<3}
.

{0 <x<3}
I11. {2 <x<3}
(A) [ only
(B) [T only
(C) I and II only
(D) [T and III only

The solution set for [x — 3|+ |x + 3| =6 is

& {r=-3,3
B) {0<x<3)
(Cy [3Zx=0}
D) {3<x<3}

GO ON TO THE NEXT PAGE



14. Given £ (x) = (¢* + k), where x > k and 17.

et

k €R, then f '(x) =

(A)
(B)
(©)

D)

%]n(x ~ k)
2In (x — k)
In (x* — k)

1
5 In(x + k)

15. Given that o, 20 and 3w are the roots of the
equation x*+ kx* + 48 = 0, the value of the
constant & is

18.
A -12
® 2
©) 2
(D) 12
16. What value of 0, 0 < 6 < &, satisfies the
equation 2 cos?  + 3 cos 0 —=2=07?
14
(A) 6 19.
3
(B) 4
ki3
© 3
i
M 3
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The angle between the vectors

a=2i—j+2kandb=i+4j+ kis

T

Ay 7
n

(B) 3
| s
(@) 4
il

(D) 6

Giventhata=i—j, b=—i+2j+3kand
B —_— N
QP =a +2b, OQ =2a—b, then OP. OQ

is equal to

(A) 27
(B) -33
C) 27
(D) 33

A curve C is given by the parametric
equations x=3¢+2andy=r+1—-6. The
Cartesian equation of (' is

(A) 9Yy=x-x-36
(B)  9y=3x-x-20
(©) 9y=x?—3x-56

(D) Oy =3x*—-3x—-20

GO ON TO THE NEXT PAGE




20.

21.

22.

-5-

The variable point P(x, y) moves so that it is the same distance from the points (1, 6) and (3, 2).
The equation of the locus of P may be obtained from

Pl §red
(&) x—1 x—3
x—=1 _ x-3
(B) y—-6  y-2

© G-D+@-6)=x-3)+(r-2)

@ VE-TFFE=6F = VE-3F+(p-2p

The set of values of & for which the straight
line y = kx — 4 intersects the curve with
equation y = x> — 2x at two distinct points
is

(A) {h<-2} v k> 6}

B) {2<k<6)

©) {k<-6}U (k>2}
D) {-6<k<2}

Given that f(())=cos #+3sin 0, > 0and
0<8<T, £(0)can be expressed as

(A)  ~10 cos (f— arctan 3)

(B) 410 cos (0 + arctan 3)

(C) V10 cos t) arctan (11
L3

il

.J

(D) /10 cos \-() + arctan
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23 sin@+tan 6
L 1+cosé
(A) 1
(B) tan &
cos 8+ sin &
(e sin ¢
D 1 +tan §
(D) tan 6
24. The curve whose Cartesian equation is
(x—3)

- + ;4)2 = 1 may be represented

by the parametric equations

(A) x=-314sint
y=4-3cost

(B) x=4-3sint
y=—4—-3cost

(C) x=3+4sint
y=—4+3cost

(D) x=—3—4cost
y=—4+3sint

GO ON TO THE NEXT PAGE




25,

26.

27.

28.

Expressed as the product of two trigono-
metric functions, sin 6 + sin 30 =

(A) 2 sin 20 cos 0
(B) 2 sin 6 cos 20
(C) -2 sin @ cos 26
(D) -2 sin28cos 0

_ —> L
Given that lOPl =24 units, QP =

(A)  6i—6j-3k
(B)  16i—16j—8k
(C)  36i—36j—72k
(D) 48i—48j— 24k

A circle has centre (-1, —1). The equation
of the tangent to the circle at the point
(0, —3) on the circle is

A curve C is given by the parametric
equations x =4 sin 6, y =3 cos 0. The
Cartesian equation of C is

(A) 3xF+47F=144
(B) 4 +3)2 =144
©) 9+ 167=144
(D) 1652+ 9y = 144
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29.

30.

31.

A vector equation for the line through the
points 4 (3, 4,-Tyand B (1,-1,6)isr=

(A)  3i+4j—Tk+r(i—j+6k)

(B) 3i+4j-7k +A(di+3j-k)
(€)  —2i-5j+ 13k + L (3i+4j-TK)
(D) 3i+4j—7k+ A (-2i-5j+13K)

. 3 I .
The general solution of cos 20 =cos — 15
3

(A) 2nmmt %
2
B) mmi
(C) nnt —2
(D) nmt+ —T,E

e Sl
Given thaty =5 ¢ . then A
3
(A) 2
1
B N
(B) (k1)
@
(2x+ 1)’
2%+ 5
D L
D) Gxviy

GO ON TO THE NEXT PAGE




32.

33

34.
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T
The gradient at x = g on the curve
y=sinx is
”,-'—
V3
Ay =5
® -
2
1
<€ 2
V3
o 5
2},
Giveny=3x"—4 cos 5x, then g isequal

to

(A)  9x*-20sin 5x
(B) 9x? + 20 sin 5x
(©) 18x — 100 cos 5x
(D) 18x + 100 cos 5x

A dial on a plane preparing for landing

N

sin A~
J, where

h

registers the number 200 + 5{

A is the height above the ground. Just as
the plane lands the dial reads

(A) 200
(B) 205

ST
(O) 200 + 5

(D) 200+ 5n

36.

37.

Iim 2 —-3x+2
=1 T 443

(A) 0
® 5
(O
© o :

Which of the following real functions is
discontinuous?

x
x*+1

Ay S =

X

® 0= 2

© fx)=V2+9

D) f(x) =9+

The radius of a circle is increasing at a rate
of 0.1cms!. Atthe instant when the radius
is 3 cm, the rate of increase of the area, in
cm? s, is

)
(A)  om
® In
©) 2=x
O) 4=

GO ON TO THE NEXT PAGE
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38. The curve y = 2ax* + Sax* + 20x has
gradientzero whenx = —1. If aisaconstant,
then a =

Ay =
(B)
(©)
D)

W W O

39. In 2012 the price of petrol was $2.31 while
in 2019 the price was $3.71. What was
the average rate of change of petrol for the
period 2012 to 2019?

(A)  $0.14
(B)  $0.20
(C)  $0.70
(D)  $0.98
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40.

Item 40 refers to the following graph, not
drawn to scale, which shows the regions
A and B enclosed by the curve y =x (4 —x),
the x-axis and the line x =5.

¥
A

/Nxﬂ =~

4 o

:
B
1

The total area of the regions 4 and B is
given by

(A)

(B)

©)

(D)

[ (dx — x7) dx

0

- 5
{dx — 3 dx + J. (4x — x7) dx

*0 4

.1 5]
=g d + I (4x — x*) dx
y 4

o]

.r (4x — x%) dx — _r (4x — x*) dx

GO ON TO THE NEXT PAGE



41.

42.

Given that 2sin “x = | — cos 2x, then 43.

g K g
Jsm 4 dx

| X
(A) ?A =5 -:,z— J.COS '5‘(4{7&
(B) Lr—- 4 Icoqidr
2 Tl T
©  2x+ feos T
7377 2 2
|| %
(D) ?_\ +*§"J.COSZ'CZ{)L

The portion of the curve y = 2x between

x=aand x = b is rotated 360° (2x radians)
about the x-axis. The volume, v, of the solid
generated is BEST represented as

(A)

(B)

©

(D)

If the rate of change of y with respect to x

. 4
is 3x* + —, then y =

(B) &+ *:T + constant

.
(©) x* — = -+ constant
x°
i
6 — 2
(D) TR

L b A i
1—2'[1ry2y

y=4 brcyzdvc
4 a
L':4rnx2dy

D
W= 4_[ 7T x2dx

44, If i (x) = (x*+ 2, then &' (x) =

(A)
(B)
(©)
D)

I +2P
4% (x* + 2)?
12x% (x* + 2)°
1253 (x* + 2)°

45. J 2 500g Sy diis
Q

(A)

(B)

(©)
(D)

END OF TEST
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IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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