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Section |

10 marks
Attempt questions 1 — 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10

1 It is given that log, 8 =1.893, correct to 3 decimal places.

What is the value of log, 4, correct to 2 decimal places?

A 0.95
B. 1.26
C. 1.53
D. 2.84

2 What is the domain of the function f(x) =+/x*>-3x?

A. X>3
B. X>3
C. Xx<0or x>3
D. Xx<0or x>3
3 A polynomial equation has roots «, g and y where

a+f+y=-2,af+ay+Py=3and afy =1.
Which polynomial equation has the roots «, S and y ?
A. X*+2x*+3x+1=0
B. X*+2x*+3x-1=0
C. x}—2x*+3x+1=0

D. X} —2x*+3x-1=0



4 Which expression is the equivalent to sin 2xcos2x?
1. .
A. Esm 4x B. 2sin4x

C. sin4x D. sin 2x

5 The diagram shows the graph of the function y = f (x).

1ty
|,

‘..____--

-5

Which graph represents y = f (|x|) ?

A




Part of the graph of y = P(x), where P(x) is a polynomial of degree four, is shown
below.

Which of the following could be the polynomial of P(x)?
A P(x) = x*(x+2)*

B. P(x) = (x+2)*

C. P(x) = x(x—2)*

D. P(x) = (x—=1)?(x—2)?

How many arrangements of the letters of the word OLYMPIC are possible if the M
and C are to be together in any order?

A 5!
B. 6!
C. 2x5!
D. 2x6!

When the polynomial P(x) is divided by (x+1)(x—3), the remainder is 2x + 7.

What is the remainder when P(x) is divided by (x—3)?

A. 13
B. 9
C. 7
D. 1



10

A circle’s circumference is given by C = zD. Its area is given by A= zr?, where D
is the diameter and r is the radius.

The expression forg—é IS given by:

= |F

The diagram shows the graph of a function.

o | ™

Which function does the graph represent?

A.

B.

y =C0S " X

y =—C0s " X

T -
y== + sin'x
2

y=—2 — sin'x
2

End of Section |



Section 11

60 marks
Attempt Questions 11 — 14
Allow about 1 hour and 45 minutes for this section

Answer each question in a SEPARATE writing booklet.

For questions in Section |1, your responses should include relevant mathematical reasoning
and/or calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

(a)  Solve |2x—6|>8.

1
(b) ertem -

(n+D)! as a single fraction.

(©) Forty-five balls, numbered 1 to 45, are placed in a barrel, and one ball is
drawn at random. What is the probability that the number on the ball drawn
is odd?

(d) In how many ways can a committee of 4 men and 5 women be selected from
a group of 8 men and 9 women?

(e) The polynomial P(x)=x*+ax+b hasazeroat x=2. When P(X) is
divided by x+1, the remainder is 18.

Find the value of a and b.

)] A function f(x) isgivenby x? —4x+3.

(i) Explain why the domain of the function f(x) must be restricted if
f (x) is to have an inverse function.

(i) Give the equation for f*(x) if the domain of f(x) is restricted to
X=>2.

(iii) State the domain and range of f ™(x), given the restriction in part (ii).

(iv) Sketch the curve y= f 7*(x).

End of Question 11
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Question 12 (15 marks) Use a SEPARATE writing booklet.

(@)

(b)

(©)

(d)

(i)  Find the domain and range of the function y = 2sin™(x—-1).

(it)  Sketch the graph of the function.

Find the exact value of cos™ (COS[_%D .

The polynomial P(x) = x> -12x+k, has a double zero.
Find the two possible values of k.

The diagram shows the graph of y = f (x).

y
3

By using the graph y = f (x) on the answer sheet provided, sketch the

following functions. Your sketches should show all asymptotes and
intercepts.

. 1

O Y=1%
.. 1
T

Question 12 continues on page 9



Question 12 (continued)

(€)

A refrigerator has a constant temperature of 3°C. A can of drink with
temperature 30°C is placed in the refrigerator.

After being in the refrigerator for 15 minutes, the temperature of the can
of drink is 28°C.

The change in the temperature of the can of drink can be modelled by

(ll_-tr =k(T —3), where T is the temperature of the can of drink, t is the

time in minutes after the can is placed in the refrigerator and k is a
constant.

(i) Show that T =3+ Ae, where A is a constant, satisfies

dT
— =k(T -3).
g ~ KT -3)

(if) After 60 minutes, at what rate is the temperature of the can of drink
changing?

End of Question 12



Question 13 (15 marks) Use a SEPARATE writing booklet.

(@)

(b)

(©

(d)

(€)

(f)

A discrete random variable X has the probability distribution table shown.

X=x | 11 12 13 14
PX) | 0.2 0.3 m 0.4

By finding the value of m, calculate the expected value and the variance
of X.

Show, without a calculator, that 2cos75°cos15° = % .

Sixteen bananas are shared amongst five monkeys. Show that there is at
least one monkey who receives at least four bananas.

If one zero of the cubic f(x) =ax®+bx*+cx+d is the opposite of
another, prove that ad =bc.

A 10-metre ladder is leaning against a wall, and the base is sliding away
from the wall at 7 cm/s. Find the rate at which the height is changing
when the base of the ladder is 1.8 m from the wall, to 3 decimal places.

By using t = tang, solve the equation ~/3sin&+cos@ =1 for

0<6<2r.

End of Question 13
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Question 14 (15 marks) Use a SEPARATE writing booklet.

2

X o1,

@ Solve the inequation

I rove the trigonometric 1dentity sin36 =—-4sin° 8 +3sIin@.
M @G P he trig ic identity sin36 =—4sin®6+3sin @

(i) Hence find expressions for the exact values of the solutions to the
equation 8x® —6x =—1.

c The diagram shows the graph of f(x)=x* and g(x) = x*.
he di hows the graph of f 4 and g(x) = x?

On the answer sheet provided, sketch y = f (x)—g(x).

Question 14 continues on page 12

11
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(d) An absolute value function y = f (x), and a parabolic function, y = g(x)
are shown below.

Use the answer sheet provided to sketch the graph of y = f(x)xg(x).

End of Examination
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