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Instructions

Answer all questions in the spaces provided.
In all questions where a numerical answer is required, an exact value must be given, unless otherwise specified.
In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1 (4 marks)
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Question 2 (4 marks)

] 1 &
a. Let f.R\{g}%R,f(x)——v:;xﬁi.

Find the rule of /1.

b. State the domain of /1.

_R\€0§
J(HIEHEH

Find the values of ¢ and d given that g = j’:,
C = % —3
d=1%

andc, d € R.
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Question 3 (3 marks)
The only possible outcomes when a coin is tossed are a head or a tail. When an unbiased coin is tossed, the
probability of tossing a head is the same as the probability of tossing a tail.
Jo has three coins in her pocket; two are unbiased and one is biased. When the biased coin is tossed, the
probability of tossing a head is % .
Jo randomly selects a coin from her pocket and tosses it.
a.  Find the probability that she tosses a head ; j \ 2 marks
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Question 4 (4 marks)

a. Solve 1—cos(§)=cos(%] forxe[-2n, =]
l= 2&73()’; )
’l.‘L: Jgj{%)-

VR

2 marks

X = IE
2L 2L

N -~ T =

% 3 4

b. The function f: [-27, 7] >R, f(x)= cos(gj is shown on the axes below.

6(_‘7«)

¥y
A
1
{ : } T i\ > 25
—27n =7 o T
T —].
L =

Let g: [-2n, 7] > R, g(x)=1- f(X).

Sketch the graph of g on the axes above. Label all points of intersection of the graphs of fand g, and
the endpoints of g, with their coordinates.

2 marks
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Question 5 (5 marks)

Let f1R\{l} >R, f(x)= 2 4.
(x-1)? 9 j
: ; ; e
a. i. Evaluate f(-1). - — 1 k
Fen L) - — = mar
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IRy |
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e &3
ii. Sketch the graph of f on the axes below, labelling all asymptotes with their equations. 2 marks
e -
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b. Find th% area bounded by the graph of f] the x-axis, the line x =1 and the line x = 0. 2 marks
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Question 6 (3 marks)

Fred owns a company that produces thousands of pegs each day. He randomly selects 41 pegs that are
produced on one day and finds eight faulty pegs.

a. What is the proportion of faulty pegs in this sample? 1 mark
7}7
b. Pegs are packed each day in boxes. Each box holds 12 pegs. Let P be the random variable that
represents the proportion of faulty pegs in a box.

The actual propor%pegﬁroduced by the company each day is —é— .

Find Pr (P < — |. Express your answer in the form a(b)", where a and b are positive rational numbers

and » is a positive integer. 2. % 2— = Z ¢
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Question 7 (4 marks)

| The graph of the relation y=+1-x? is shown on the axes below. P is a point on the graph of this relation,
A is the point (-1, 0) and B is the point (x, 0).

<
LLl 7
o (-1,0) (x, 0)
<
(7)) a, Find an expression for the length PB in terms of x only. 1 mark
T J J-o"
|—
- b. Find the maximum area of the triangle ABP. 3 marks
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Question 8 (4 marks)

The function /: R — R, f(x) is a polynomial function of degree 4. Part of the graph of /is shown below.
The graph of f touches the x-axis at the origin.

v
=) T @Y

(-1,0) 0| (1,0)

) [
= letmn X-%
a. Find the rule of 1.

i) - /Q 7‘;! (2 +0) (>=1) ,;éx“a
(). = k aé*(f._;) K- -
(7)< ) = /”)\(\;.1) ((ﬁ)—i Lo = -4 zifﬂc?'i)t
L~ kx4 x(5-1)

Let g be a function with the same rule as f.
Let #:D > R, h(x) =log, (g(x))—log, (x> +x2), where D is the maximal domain of .

b. State D. 9(”) =7 ('!,0) {/(D/I)_ = +7c =i/ (0/ 60)_ 1 mark
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| c. State the range of 4. | P ’ ( 2 marks
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Question 9 (9 marks)
Consider the functions f:R — R, f(x)=3+2x— x> and g:R—>R, g(x)=¢"
a.  State the rule of g( /(x)). 222 - i 1 mark
9ltw)= ¢
b. Find the values of x for which the derivative of g( /(x)) is negative. 2 marks
F42a~x )
9'(te>) = aANIN &7 x (2 -2
) B+ZX -Dt
| W%}c/&' (2-22) e |
B¢ 2~ A~ < T - :
o 9(_> fi I rAxe (. ,_A
YA
. fufx-
[-x < 0
¢. State the rule of f(g(x)). i i 1 mark
L 2
Plaey) = 3:2¢ - (6) = Gl e —E
d.  Solve f(g(x))=0 2 marks
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| e. Find the coordinates of the Statlonary p01nt of the graph of f(g(x)). 2 marks
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. | . State the number of solutions to g ( /(x)) + f (g(x))=0. 1 mark
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END OF QUESTION AND ANSWER BOOK
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