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Section I — Multiple Choice Answer Sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.
Sample: 2+4= (A) 2 (B) 6 ) 8 (D) 9

AO B@® CcO DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer.

AO B CcO DO

If you change your mind and have crossed out what you consider to be the correct answer, then indicate
the correct answer by writing the word correct and drawing an arrow as follows.
correct

v/
A B CcO DO

10 AO B O c O D O
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SECTION I

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the Multiple-Choice Answer sheet for Questions 1-10

-3
1 Which expression is equivalent to (%j ?

3
=
3

(B) 12§x
© =
®) 12§x3

2 A curve with equation y = f (x) passes through the point (3, 7). Given f '(3) =0, what

is the equation of the normal to the curve at (3, 7)?

A y=

=
Il

©)

7

—X

3
B) »=0

3
(D) 7

=
Il

3 A and B are mutually exclusive events. Which of the following statements must be correct?

(A) P

(4vB)
(B) P(AUB)=P(4)-P(B)
(C) P(ANB)

(4N B)

(D) P



4  What is the domain of the function f'(x)=

(A) xe[-L1]

(B) xe(-w,~1]u[l, x)

©) xe(-11)
(

(D) xe(l, »)

5 In a group of 100 students, 35 play basketball, 38 play hockey and 30 do not play
either basketball or hockey.
How many students play both basketball and hockey?
(A) 70
B) 3
© 27
(D) 33

6 If y=+/x*+8 what is an expression for ? ?
X

) Yoo
dx

d X
(B) _y:—2

dx  24x*+8

dy 2x
© 2=

dx  \x*+8

d X
D) ==

dx  \x*+8



A and B are two independent events such that P(Z mB) =0.4 and P(B)=0.5.
What is the value of P(A)?

(A)
(B)
©)
(D)

0.1
0.2
0.3
0.4

The diagram shows part of the graph f(x) = a cosbx.

3z

The area of the shaded region is equal to 1 unit’>. What is the value of ‘[4 S (x)dx?
0

(A)
(B)
©

-2
-1
1

(D) 3



10

The graph of y = >
x+2

is translated 4 units to the right then dilated vertically by a

1
factor of —.
2

Which of the following gives the equation of the new function?

(A)

(B)

©

(D)

y 5
2

Let h(x)=f(g(x)), with f(4)=1, /'(4)=6, g(2)=4and g'(2)=4.
What is the equation of the tangent to the graph of y =4 (x) at x =27

(A)
(B)
©
(D)

y=x—6
y=4x-2
y=6x-11
y=24x-47

End of Section I
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Question 11 (5 marks)

Phoebe and Sophie’s bakery sells bread rolls for $0.80 each. The cost, C dollars, of making
n bread rolls is given by C =300+ 0.2n.

(@) How much does every 100 bread rolls made add to the cost of production?

(b)  On the grid below, draw the graphs of the cost, C, and the income, 1.

y
N

1000

900 +

800

700 F

600

Cost/Income ($)

500

400

300 +

200

100 +

> X

100 200 300 400 500 600 700 800 900 1000
Number of bread rolls (n)

Hence, find the number of bread rolls that must be sold to break even.



Question 12 (3 marks)

Solve the equation
2log,, x = log,y 4+log, (x+8).

Question 13 (3 marks)

The curve y =x* — 2 hasa stationary point at (—3,b).
X

Find the values of the constants a and b.



Question 14 (3 marks)
Solve tanx+2sinx =0, for x e [O, 272].



Question 15 (3 marks)

A set of examination results is displayed in a cumulative frequency histogram and
polygon (ogive). The marks have been sorted into groups and the marks given on the
diagram are class centres.

B> <

N
(e

~
=
1
T

Cumulative frequency
W
o

\®)
=)
1
T

10 +
} | } | } | | > x
0 35 45 55 65 75 85 95
Exammation Mark

(a) Find the median examination mark.

(b) Estimate the percentage of students that achieved a mark below 45.

(c) A student knows that their mark is between the 6" and 7" decile.
Give a possible examination mark for the student.

10



Question 16 (4 marks)

(a) Given that y =x/x, find %.
X

(b) The line, L, has equation 6x—2y+5=0. L is a tangent to the curve with

equation y = x\/; +k, where k is a constant.

Find the value of £.

11



Question 17 (4 marks)

Jessica has two types of coins in her money box. 20% of the coins are gold and 80% are silver.
Jessica takes a coin from the money box, notes it’s type and replaces it. She then takes a second
coin and repeats the process.

(a) Find the probability that both coins are the same type.

(b)  Find the probability that both coins are gold, given that at least one of the coins is gold.

12

2



Question 18 (6 marks)

A random sample of eight cars was selected from a large data set. The masses of these
cars, in kilograms, were as follows:

950, 989, 1247, 1415, 1506, 1680, 1833, 2040

It is given that for the population of cars in the large data set, the lower quartile = 1167 kg,
the median = 1393 kg and the upper quartile = 1570 kg.

(a)  Are any of the cars from the sample of eight outliers?
Justify your answer mathematically.

The table shows the probability distribution of the number of previous owners, N, for a
sample of cars taken from the large data set.

n 0 1 2 3 4 5 6 or more

P(N=n)| 0.14 0.37 0.9k 0.25 0.4k 1.7k 0

(b)  Find the value of £.

(c)  Hence, find the value of P(1<N <5).



Question 19 (3 marks)

A particle is moving in a straight line such that it’s velocity, /" m/s, changes with respect to
time, ¢ seconds, as shown in the graph below.

V

10

(a) What is the acceleration of the particle over the first 4 seconds?

(b) The particle is initially at a fixed point P. What is the displacement of the particle
from P when =97

14



Question 20 (6 marks)

The positions of three towns 4, B and C are shown below.

NOT TO
SCALE

d
A

Town A and Town B are 17 km apart. Town B is on a bearing of 040° from Town 4.
Town B and Town C are 25 km apart. Town C is on a bearing of 072° from Town B.

(a)  Find the size of the obtuse angle ABC.

(b)  What is the distance between Town A and Town C, correct to the nearest kilometre?

(c)  What is the bearing of Town 4 from Town C?

15



Question 21 (6 marks)

Zarina buys a car for $18 000 on 1% January 2023. The value of the car decreases exponentially.
The car has a value of $12 000 on 1 January 2025.

Zarina says “because the car has lost $6000 after 2 years, after another 2 years, it will be
worth $6000”.

Zarina’s friend Sarah says “because the car has lost one-third of its value after 2 years, after
another two years it will be worth $8000”.

(a) Explain whose statement is correct, using mathematical reasoning.

(b) The value of Zarina’s car $7, ¢ years after 1* January 2023 may be modelled by
by the equation

V = Ae™™ where 4 and k are positive constants.

Find the value of # when the car has a value of $10 000, giving your answer
correct to 2 significant figures.

Question 21 continues on page 17

16



Question 21 continued.

(c) Give areason why the model will not be suitable to calculate the value of her car
when ¢ =30.

17



Question 22 (4 marks)

! I > x
T 3n 2n
2

The diagram shows the curve with equation y=a sin(bx) +c for 0<x <27, where a, b and ¢

are positive constants.

(a) State the values of @, b and c.

(b)  For these values of @, b and ¢, determine the number of solutions in the interval
0<x<2x for asin(bx)+c=7-x.

18



Question 23 (4 marks)
The first term of an arithmetic series is —20 and the common difference is 5.

(a) Find the sum of the first 20 terms of the progession.

(b) Itis given that the sum of the first 2k terms is ten times the sum of the first & terms.
Find the value of £.

19



Question 24 (4 marks)

~
—

N

_— 0

The diagram shows part of the curve with equation y = —2x? +8x+11 and the line with
equation y =8x+9.

Find the area of the shaded region.

20



Question 25 (3 marks)

The shoe size of women in a town is normally distributed with a mean size of 8 and a
standard deviation of 1.
A shoe shop in the town sells women’s shoes ranging from size 5 to size 10.

Given that there are 4000 women in the town, how many would be expected to find shoes
that fit them in this shop?

21



Question 26 (5 marks)

A continouos random variable, x, has the following probability density function

A
1<x<5(where 4A>0
F)=ie 3 (vhere 4>0)
0 otherwise

(a)  Show that the value of 4 is %

Question 26 continues on page 23

22



Question 26 continued

(b)  Given that P(X <C)=3P(X >C), find the value of C.

23



Question 27 (7 marks)
Consider the curve y=(x+ 2)2 (x—4).

(a) Find the stationary points and determine their nature.

(b)  Show that (0, —16) is a point of inflexion.

Question 27 continues on page 25

24



Question 27 continued.

(c)  Sketch the curve showing all relevant features.

y
N

< > X
v

25



Question 28 (4 marks)

For a sample of 15 high school students, their age in years, x, and the length of their right foot
in centimetres, y, were recorded.

Foot Length

w
[a)
I
{ ]
{ ]

-
-
-
-

b
O
I
®
®
\‘
\
>
Y
°

-
”—
-

e P [\

(e] ()] [en)
| 1 1 1
1 1 1 1

L ]

L ]

{ J

Foot length (y centimetres)

N
1
T

V

0 5 10 15 20
Age (x years)

The graph shows the data as well as a regression line which passes through
(12,22.5) and (19, 27.5).

(a) Find the equation of the regression line in the form y =mx+c.

Question 28 continues on page 27

26



Question 28 continued

(b) Lisa has a five-year old brother whose right foot is 13 centimetres in length.

She extends the line of best fit and notes that it predicts that a five-year old should
have a foot length of approximately 17.5 centimetres.

Give two reasons why Lisa is incorrect to assume from the bivariate data that
her brother has smaller than normal feet for a five-year old.

Question 29 (2 marks)

Use two applications of the trapezoidal rule to find an approximate value of

2
j Inx dx.
1

Give your answer correct to 2 decimal places.

27



Question 30 (6 marks)

(6—£j dx = 6a—24a +18.

I

(a) Show that I

1

(b) Thecurve, y=6-— % , the line x =1 and the line x =a are shown on the diagram
X

below.
The shaded region R, is bounded by the curve, the line x =1 and the x-axis.

The shaded region R, is bounded by the curve, the line x =a and the x-axis.

1)

Question 30 continues on page 29

28



Question 30 continued.
Part (b)

It is given that the areas of R, and R, are equal.
Find the value of a. Justify your answer mathematically.

29



Question 31 (5 marks)

A new design for a company logo is to be made from two equal sectors of a circle, ORP
and OQS, and a thombus OSTR, as shown in the diagram below.

T

P 0 0

The points P, O and Q lie on a straight line and the angle ROS is 0 radians.
A large copy of the logo, with PO =5 metres, is to be put on a wall.

(a) Show that the area of the logo, 4 square metres, is given by

A:%(ﬂ—9+2sin0)

Question 31 continued on page 31

30



Question 31 continued

(b) What value of 6 will produce a maximum area for the logo.
Fully justify your answer.

END OF PAPER
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If you use this space, clearly indicate which question you are answering.

This document is available on33 $ stUd ocu



If you use this space, clearly indicate which question you are answering.
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Measurement Financial Mathematics
Length A=P(1++)
{=—u2mr
360
Sequences and series
Area
A:ixm.g TJI_H+|:R—].:||'JI
360
,q__';—’[afb'] ) :1[2&+1'r:—ljd]:i{::+f}
2 f il 2 * 2
Surface area ?:u —
A = 2m? + 2k ( ) ]
all=p" .-:z{lr“—l
A=dm?t £ = = = rzl
H l=r r=1
Volume
£
S= <1
1-"'=lﬂ.‘1 ]_:.'lrl
3
V=St
3
Functions Legarithmic and Exponential Functions
fy2 .
;—b'-h b —4ac ]Uf_{uax—x:a]"ﬁp“
2a

For ax® +bx* +cx +d = O

b
H+ﬂ+T=—H

&
aff +ay+ fy=—
and aﬂy:—%

Relations

[.1: - H:]j b {}r - k]z =t




Trigonometric Functions

sinA=QRE, cosA=ﬂ, !anA=°—p,lz
hyp h
1
A== H
2absmC
)

sinA _ sinB  sinC

¢ =a*+ b* - 2abcos C

L A
PO Al il it 5
2ab
l=r@
1,
A=—r0
2!‘

Trigonometric identities

secA = L. cosA#0
cosA

cosecA = ~»,1 -, sinA #0
sinA

cotA = C(_)SA ,sinA #0
sinA

2

cos?x + sinx =1

Compound angles
sin(A + B) = sinAcos B + cosAsin B

cos(A + B) = cosAcos B — sinAsin B

A3 gy e T I E
1-tanAtanB

If t=tanA then sinA =- £

2 1+ ¢

_ 2

cosA:l—t

14 £

[anA:L

1-72

cosAcosB = %[cos(A —B) +cos(4 + B)]
sinAsinB = %[cos(A — B) - cos(A + B)]
sinAcos B = %[sin(A + B) + sin(4 - B))
cosAsinB = %[sin(A + B) - sin(A - B))

2

sin“nx = —(1 - cos 2nx)

B | =

cos’nx = %(l + cos 2nx)

Statistical Analysis

_X-u An outlier is a score
5o less than O, — 1.5 X IQR
or
more than O, + 1.5 X IOR
Normal distribution

i T T : i T i
-3 =2 -1 0 1 2 3 &
* approximately 68% of scores have
z-scores between -1 and 1

* approximately 95% of scores have
z-scores between -2 and 2

* approximately 99.7% of scores have
z-scores between -3 and 3

E(X)=p

Var(X) = E[(X - p)*] = E(X?) - 2

Probability

P(AnB)=P(A)P(B)

P(A U B)=P(A) + P(B) - P(AnB)

P(ANB)
P(B)

Continuous random variables

P(A|B)= P(B)#0

P(X<r)= f Sf(x)dx

b
Pla<X <b)=J' S(x)dx

Binomial distribution
P(X=r)="Cp'(1-p)""
X ~ Bin(n, p)
= P(X=x)
= (n)Px(l -p)*x=0,1,...,n
X
E(X)=np
Var(X) = np(1-p)



Differential Calculus

Function

y=f(x)

y = g(u) where u= f(x)

~
Il
<=

y =sin f(x)

y =cos f(x)

y = tan f(x)

y=el®

y=Inf(x)

y=log, f(x)

y=sin"" £(x)

y=cos™ f(x)

y=tan”! f(x)

Derivative

ay _ . n-1
D e n @I/ W)

2= f(x)cos £(x)
X

D - fxysinf )
X

dy ’ 2

D fr(x)secf(x)
dx

2~ fx)e’®

&y _ )
dx  f(x)

D _ (1na) £/(x)a’@
dx

dy __ f(x)

dx  (Ina) f(x)

dy__ f(x)
dx h s [f(x)]z
dy____ )
dx h % [f(x)]z
dy __ f'(x)

dx  1+[f(x)P

Integral Calculus

[ ransoras=—Liseree

—

R

| M.

L S

Jf’(x)af(“‘)dx= na

where n # -1

~

F(x)sin f(x)dx =—cos f(x)+¢

~

f(x)cos f(x)dx =sin f(x)+¢

~

F(x)sec? £(x)dx = tan £(x)+¢

~

J Fix)ePdx =P e

(£70) 4
f(X) dx_lnlf(x)l+c

e e

+c

S ) dx= sin‘lM+ ¢
j Ja2 -[F)P
o ¢} B dx = —l-tan_lf—(xl-kc
Ja+[ )} ¢ ¢
] u%dx =y —Jv%dx
rb
J Sf(x)dx
=228l play+ )+ 2 7(x)+ -+ A

where a = x; and b= X,

Xp—1

)}



Combinatorics

m!
ﬂP —
" {n=p)

(:) gl 7l [1':1i it

(x+aff=x"+ (?)x“'ld FR (’:)x’"ra’ +oe b g"

Vectors
|| =] xi +yj| = x> +y?

uy=|u||v|cosd = xx; + ;.
where i = x;i + y,f

and v = Xy +,

r=a+Aab

Complex Numbers

z=a+ib=r(cosf + isin@)
= re'?
[r (cos@ + isin E}]” = r"(cos né + isinnf)

- ruemﬁ‘

Mechanics

= A dx dx

d*x dv_ dv_d [lvg)
T dx\2

x=acm{nr+a]+c

x=asin(pr + @) + ¢

i=-n*(x-c)
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