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SECTION A — Multiple-choice questions

Instructions for Section A

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct for the question.

A correct answer scores 1; an incorrect answer scores 0.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.

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

Question 1

The maximal domain of the function with rule f(x)=x2+ log (%) 18

A. R

B. (0, x)
C. [0,)
D. (-x,0)
E. [1,x)
Question 2

The diagram below shows one cycle of a circular function.

The amplitude, period and range of this function are respectively

SE T

3,2 and [-2, 4]
3, z and [2, 4]
4,4 and [0, 4]
4, z and [2, 4]
3,4 and [-2, 4]

SECTION A — continued
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Question 3

If x + a is a factor of 8x3 — 14x% — a?x, where a € R\{0}, then the value of a is

A. 7
B. 4
C. 1
D. 2
E. -1
Question 4
The graph of the function f: D — R, f(x)= 24x —~, where D is the maximal domain, has asymptotes
A x=—4,y=2 o
3
< B. X = E, y= -4
L 3
m C X= _43 y :E
< 3
D. x=—,y=2
7)) 2
- E. x=2,y=1
-
Question 5
E Consider the probability distribution for the discrete random variable X shown in the table below.
Ll x -1 0 1 2 3
-
~ 3 3b
o Pr(X =x) b b b —=b —
; 5 5
- The value of E(X) is
© 7
Z 65
O B. 1
o
C. 0
o2
13
L 86
T 65

SECTION A — continued
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Question 6
Let £:[0,0) = R, f(x)=x>+1.

The equation f'( f(x))= % has real solution(s)

A, x= iﬁ
4
B. x= @
4
C. x= J_r@
2
D. x= E
2
E x=ii
2
Question 7
32
If m=| —dx, then the value of " is
1 x
A. log,9)
B. -9
c L
9
D. 9
el
9
Question 8

The simultaneous linear equations 2y + (m — 1) x = 2 and my + 3x = k have infinitely many solutions for

A. m=3and k=-2
m=3and k=2
m=3and k=4
m=-2and k=-2
m=-2and k=3

#EOFR
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Question 9

At the start of a particular week, Kim has three red apples and two green apples. She eats one apple every
day. On Monday, Tuesday and Wednesday of that week, she randomly selects an apple to eat.

In this three-day period, the probability that Kim does not eat an apple of the same colour on any two
consecutive days is

1
A'E
1
B.g
3
C'E
2
D.g
6

Question 10

Let 1 be the probability density function f': {O, %} >R, f(x)=kx2x+1D(Bx-2)3x+2).
The value of £ is .
308
405
308
405
405
308
405
308
960
133

Question 11
The function f: D — R, f(x) = 5x> + 10x2 + 1 will have an inverse function for

SECTION A — continued
TURN OVER
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Question 12

The transformation 7': R? — R?, which maps the graph of y =—/2x+1 -3 onto the graph of y = JVx , has
rule

(_x_j 1 0|[x] [-1]
A. T =2 + 3
LV | 0 —1_—y— L
x| 1 0([x] [-1
B. T =2 + 3
LV 0 _1__y_ L2 ]
[x] 1 0 |[x] 1]
C. T =2 + 3
LV ] _0 _1_ Y] -
<
o AT o L] ;
' vl o —1]ly] [-3] <
[x]) [2 0][x] [-1 b
E. T = + —
Lv]) 10 =1jly] | 3] T
-
Question 13 Z
The graph of f(x) = x> — 6(b — 2)x> + 18x + 6 has exactly two stationary points for -
A, 1<b<2 L
-
B. b=1 o
446 =
C. b= 5
-
b 4-6 Sbs4+\/8 o
2 2 P
E b<4_\/g rb>4+\/8 o
2 2 0

SECTION A — continued
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Question 14
If 2log (x) — log (x + 2) = log (1), then x is equal to

y+yy’ +8y
2
vy +8y
2
yEyy? -8y
2
—1+J4y -7

2

—1+ . J4y -7

2

A.

Question 15

The area bounded by the graph of y = f(x), the line x = 2, the line x = 8 and the x-axis, as shaded in the
diagram below, is 3log (13).

P <

<
L
o
<
7p]
L
=
P

-10 8 6 4 -2
———————————

ol 2

WRITE

10
The value of 3f(x—2)dx is
4

A. 3log,(13)
9log,(13)
6log,(39)
log (13)

9log,(11)

DO NOT

o0

SECTION A — continued
TURN OVER
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Question 16
Parts of the graphs of y = f(x) and y = g(x) are shown below.

y=fx
o .- -
<
l’l m
o
<
The corresponding part of the graph of y = g( f(x)) is best represented by
A. y B. y 2
A A
XL
-
Z
L
0 > 0 > l:
o
C. y D. y ;
A A
-
o
/\ pd
—/
0 > o
(@]
0 >
E. y
A
P X

SECTION A — continued
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Question 17 3
The graph of the function g is obtained from the graph of the function f* with rule f(x)=cos(x) - 3 by a

4 4 . . .
dilation of factor — from the y-axis, a dilation of factor 3 from the x-axis, a reflection in the y-axis and a
translation of 5 units in the positive y direction, in that order.

The range and the period of g are respectively

1 7]
——, —|and 2
A. 737 3]
SR
——, —|and 8
B. 737 3]
C —g, % and 2
< L J
L (7 1]
——, —|and 8
o D. 733
< ] ]
E 44 and ﬁ
7)) L 37 3] 2
XL
- Question 18
Part of the graph of the function f, where f(x) =8 —2*"! is shown below. It intersects the axes at the points
pd A and B. The line segment joining 4 and B is also shown on the graph.
Y
L A
= A
o y=fx
-
o
Z
o .-
& 0 B
The area of the shaded region is
A 15
log,(2)
B. 17— _ 15
2log,(2)
o 71 19
T log,(2) 16
D. 16 5
2log,(2)
17
E.

2log (2) 15
og,
SECTION A — continued
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Question 19

A random sample of computer users was surveyed about whether the users had played a particular computer
game. An approximate 95% confidence interval for the proportion of computer users who had played this
game was calculated from this random sample to be (0.6668, 0.8147).

The number of computer users in the sample is closest to

A. 5
B. 33
C. 135
D. 150
E. 180

Question 20
Let f(x) = (ax + b)° and let g be the inverse function of f.

D. Sa(a+1)*

Given that £(0) = 1, what is the value of g'(1)? j
5
A. P (0
<
B. 1
1 s
c. =
I—
pa

L
-
o
=

DO NOT

END OF SECTION A
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CONTINUES OVER PAGE
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SECTION B

Answer all questions in the spaces provided.

specified.

Instructions for Section B

In all questions where a numerical answer is required, an exact value must be given unless otherwise

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 (9 marks)

Parts of the graphs of f(x) = (x — 1)3(x + 2)? and g(x) = (x — 1)?(x + 2)° are shown on the axes

below.

y=fx)

The two graphs intersect at three points, (-2, 0), (1, 0) and (¢, d). The point (c, d) is not shown in

the diagram above.

a. Find the values of ¢ and d.

2 marks

b. Find the values of x such that f(x) > g(x).

1 mark

SECTION B - Question 1 — continued
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c. State the values of x for which

i f'(x)>0 1 mark
ii. g'(x)>0 1 mark
<
L
o d. Show that f(1 + m)=f (-2 — m) for all m. 1 mark
<
7))
XL
-
Z
L
= . . :
— e.  Find the values of / such that g(x + &) = 0 has exactly one negative solution. 2 marks
o
-
o
Z
(@) f.  Find the values of & such that f(x) + & = 0 has no solutions. 1 mark
(@]

SECTION B - continued
TURN OVER
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Question 2 (14 marks)

The wind speed at a weather monitoring station varies according to the function

W0 :20+16sin(ﬂ—tj
14

where v is the speed of the wind, in kilometres per hour (km/h), and 7 is the time, in minutes, after
9 am.

a.  What is the amplitude and the period of v(¢)? 2 marks

b.  What are the maximum and minimum wind speeds at the weather monitoring station? 1 mark <
Ll
o
<
7p)

c¢.  Find v(60), correct to four decimal places. 1 mark E
-
Z

d. Find the average value of v(¢) for the first 60 minutes, correct to two decimal places. 2 marks —

L
-
o
=

DO NOT

SECTION B - Question 2 — continued
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A sudden wind change occurs at 10 am. From that point in time, the wind speed varies according to
the new function

(@) =28+18sin(@j

where v, is the speed of the wind, in kilometres per hour,  is the time, in minutes, after 9 am and

k € R*. The wind speed after 9 am is shown in the diagram below.

wind speed (km/h)

s04

40

30 -

20 -

10

. . . —p time
60 120 (min)

<
L
o
<
7p]
L
=
P

@)

e.  Find the smallest value of £, correct to four decimal places, such that v(7) and v,(?) are equal
and are both increasing at 10 am. 2 marks

WRITE

DO NOT

SECTION B - Question 2 — continued
TURN OVER
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f.  Another possible value of £ was found to be 31.4358
Using this value of k, the weather monitoring station sends a signal when the wind speed is

greater than 38 km/h.
i. Find the value of ¢ at which a signal is first sent, correct to two decimal places. 1 mark
ii. Find the proportion of one cycle, to the nearest whole per cent, for which v, > 38. 2 marks

g. Let f(x)=20+ 16sin(%j and g(x)=28+18 sin(@).

The transformation T([XD = [a O}[x} + LCJ maps the graph of f onto the graph of g.
y 0 blly

State the values of a, b, ¢ and d, in terms of k where appropriate. 3 marks

SECTION B - continued
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Question 3 (14 marks)

Concerts at the Mathsland Concert Hall begin L minutes after the scheduled starting time. L is a
random variable that is normally distributed with a mean of 10 minutes and a standard deviation of
four minutes.

a.  What proportion of concerts begin before the scheduled starting time, correct to four
decimal places? 1 mark

b. Find the probability that a concert begins more than 15 minutes after the scheduled
starting time, correct to four decimal places. 1 mark

If a concert begins more than 15 minutes after the scheduled starting time, the cleaner is given an
extra payment of $200. If a concert begins up to 15 minutes after the scheduled starting time, the
cleaner is given an extra payment of $100. If a concert begins at or before the scheduled starting

time, there is no extra payment for the cleaner.

Let C be the random variable that represents the extra payment for the cleaner, in dollars.

c. i. Using your responses from part a. and part b., complete the following table, correct to
three decimal places. 1 mark
¢ 0 100 200
Pr(C=c¢)
ii. Calculate the expected value of the extra payment for the cleaner, to the nearest dollar. 1 mark
iii. Calculate the standard deviation of C, correct to the nearest dollar. 1 mark

SECTION B - Question 3 — continued
TURN OVER
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The owners of the Mathsland Concert Hall decide to review their operation. They study
information from 1000 concerts at other similar venues, collected as a simple random sample. The
sample value for the number of concerts that start more than 15 minutes after the scheduled starting
time is 43.

d. i. Find the 95% confidence interval for the proportion of concerts that begin more than
15 minutes after the scheduled starting time. Give values correct to three decimal places. 1 mark

ii. Explain why this confidence interval suggests that the proportion of concerts that begin
more than 15 minutes after the scheduled starting time at the Mathsland Concert Hall is
different from the proportion at the venues in the sample. 1 mark

SECTION B - Question 3 — continued
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The owners of the Mathsland Concert Hall decide that concerts must not begin before the
scheduled starting time. They also make changes to reduce the number of concerts that begin after
the scheduled starting time. Following these changes, M is the random variable that represents the
number of minutes after the scheduled starting time that concerts begin. The probability density
function for M is

8

fx)=4(x+2)
0 x<0

x>0

where x is the time, in minutes, after the scheduled starting time.

e.  Calculate the expected value of M. 2 marks
f. i. Find the probability that a concert now begins more than 15 minutes after the scheduled
starting time. 1 mark

ii. Find the probability that each of the next nine concerts begins no more than 15 minutes
after the scheduled starting time and the 10th concert begins more than 15 minutes after
the scheduled starting time. Give your answer correct to four decimal places. 2 marks

iii. Find the probability that a concert begins up to 20 minutes after the scheduled starting
time, given that it begins more than 15 minutes after the scheduled starting time. Give
your answer correct to three decimal places. 2 marks

SECTION B - continued
TURN OVER
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Question 4 (13 marks)

A mining company has found deposits of gold between two points, 4 and B, that are located on a
straight fence line that separates Ms Pot’s property and Mr Neg’s property. The distance between
A and B is 4 units.

The mining company believes that the gold could be found on both Ms Pot’s property and

Mr Neg’s property.

The mining company initially models the boundary of its proposed mining area using the fence line
and the graph of

f:10,4] >R, f(x)=x(x—2)(x—4)

where x is the number of units from point 4 in the direction of point B and y is the number of units
perpendicular to the fence line, with the positive direction towards Ms Pot’s property. The mining
company will only mine from the boundary curve to the fence line, as indicated by the shaded area
below.

Ms Pot’s property

fence line

Mr Neg’s property

a. Determine the total number of square units that will be mined according to this model. 2 marks

The mining company offers to pay Mr Neg $100 000 per square unit of his land mined and Ms Pot
$120000 per square unit of her land mined.

b. Determine the total amount of money that the mining company offers to pay. 1 mark

SECTION B - Question 4 — continued
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The mining company reviews its model to use the fence line and the graph of

p:[0,4]—>R,p(x):x[x—4+i)(x—4)
1+a

where a > 0.
c.  Find the value of a for which p(x) = f(x) for all x. 1 mark
d. Solve p'(x) = 0 for x in terms of a. 2 marks

<
L
o
<
7p]
L
=
P

Mr Neg does not want his property to be mined further than 4 units measured perpendicular from
the fence line.

e. Find the smallest value of a, correct to three decimal places, for this condition to be met. 2 marks

WRITE

DO NOT

SECTION B - Question 4 — continued
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f.  Find the value of a for which the total area of land mined is a minimum. 3 marks

g. The mining company offers to pay Ms Pot $120000 per square unit of her land mined and
Mr Neg $100 000 per square unit of his land mined.

Determine the value of @ that will minimise the total cost of the land purchase for the mining
company. Give your answer correct to three decimal places. 2 marks
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SECTION B - continued
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CONTINUES OVER PAGE
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Question 5 (10 marks)

Let f:R—>R, f(x)= e(ﬂ and g:R" — R, g(x)=2log,(x).

a. Find g (x). 1 mark

b.  Find the coordinates of point 4, where the tangent to the graph of f at 4 is parallel to the
graph of y = x. 2 marks

c.  Show that the equation of the line that is perpendicular to the graph of y = x and goes through
point 4 is y = —x + 2log (2) + 2. 1 mark

Let B be the point of intersection of the graphs of g and y = —x + 2log,(2) + 2, as shown in the
diagram below.

» X

O / y=-x+2log,(2) +2
d. Determine the coordinates of point B. 1 mark

SECTION B - Question 5 — continued
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e. The shaded region below is enclosed by the axes, the graphs of f and g, and the line
y=-x+2log,(2) +2.

s » X
-0 N
y=-x+2log,(2) +2

Find the area of the shaded region. 2 marks
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SECTION B - Question 5 — continued
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1
Let p:R—>R, p(x)=e and g: Rt > R, q(x) = %loge (x).

f.  The graphs of p, ¢ and y = x are shown in the diagram below. The graphs of p and ¢ touch but
do not cross.

Find the value of %. 2 marks

<
L
o
<
7p)
L
-
P

WRITE

g. Find the value of &, k£ > 0, for which the tangent to the graph of p at its y-intercept and the
tangent to the graph of ¢ at its x-intercept are parallel. 1 mark

DO NOT

END OF QUESTION AND ANSWER BOOK
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Mathematical Methods formulas

Mensuration
area of a trapezium %(a +b)h volume of a pyramid %Ah
4
curved §urface area 2rh volume of a sphere PP
of a cylinder 3
. _ | R
volume of a cylinder nr’h area of a triangle Ebc sin(4)
1 >
volume of a cone gnr h
Calculus
i(x”):nxn_l x”dszx"+l+c, n#-1
dx . n+l1

(ax +b)" dx = !
a(n+1

(ax+b)" ' ve,nz—1

1
e“dx = = e +c¢

==

j (log, (x)) =

X

%dleoge(x)Jrc, x>0

i(sin (ax))=a cos(ax)

sin (ax)dx = —% cos(ax)+c

%(cos (ax))=—a sin(ax)

cos (ax)dx = %sin (ax)+c

d a 2
—(tan(ax))=——=——=a sec” (ax)
dx ( ) cos’ (ax)
du_dv
product rule i(uv) L quotient rule i(ﬁj = M
dx dx dx dx\ v v
hain rul dy dy du
chain rule — =
dx du dx
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Probability
Pr(4)=1-Pr(4") Pr(A U B) = Pr(A) + Pr(B) — Pr(4 N B)
Pr(ANB)
Pr(4|B) = ——————=
Pr(B)
mean 1=E(X) variance var(X) = 62 = E((X — p)?) = E(X?) — 12
Probability distribution Mean Variance
discrete Pr(X =x) = p(x) =2 xp(x) o2=Y (x— p)? p(x)
b 0 o
continuous Pr(a< X <b)= I f(xX)dx | p= _[ x f(x)dx o’ = J' (x—p)? f(x)dx
Sample proportions
A~ X A
P=— mean E(P)=p
n
. - approximate ) 5(1-5) . 51— 5
standard sd(Py = [PA=P) confidence | | poz|PUZP) 5 [P(-F)
deviation n ) n n
interval

END OF FORMULA SHEET
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