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General Instructions

Reading Time — 5 minutes
Working Time — 2 hours

Write using black pen

NESA approved calculators may be used

A reference sheet is provided

In Questions 13 — 18, show relevant
mathematical reasoning and/or calculations

Total marks — 80

Section | - 12 marks (pages 2-6)

e Attempt Questions 1 —12

e Allow about 15 minutes for this section
Section Il — 68 marks (pages 7 — 15)

e Attempt Questions 13 — 18
e Allow about 1 hour 45 minutes for this

section
NAME: TEACHER:
STUDENT NUMBER:
Question 1-12 13 14 15 16 17 18 Total
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Section |

12 marks

Attempt Questions 1-12

Allow about 15 minutes for this section

Use the multiple choice answer sheet for Questions 1-12

1 What is the value of log;; 586 correct to three significant figures?
A 1.856
B. 1.86
C. 2.768
D. 2.77
2 Given x =log, 2 and y =log, 3 , which expression below is equivalent to log, 36 ?
A. 2xy
B. 2X+Yy
C. 2X+2y
D. 2xy*
3 Which of the following is the solution to x2 —5x—6>07
A. X € (—1, 6)
B. X e (2,3)

C. X e {(—oo,—l)u(G,oo)}

D. Xe {(—00,2)u(3,oo)}



Which statement below is NOT correct for the line 5x—2y+8=0 ?

A The gradient is g

B. The x-intercept is —%

C. The y-intercept is 8

D. The line passes through the point (2,9)

What is the gradient of the curve y = x* —7x* at the point where x=2 ?

A 18
B. 4
C. —4
D -20

Which of the following gives the solution(s) to cos26 = -0.3746 for 0° <@ <180°?
A 56° or 124°

B. 112°

C. 73° or 107°

D. 146°



Which of the following is an example of categorical, ordinal data?

A The hair colour of the Maths staff.
B. The makes of cars in the staff carpark.
C. Survey ratings on a scale of Strongly Agree to Strongly Disagree

D. The brand of laptop used by the first 20 students to arrive at school.

The frequency table below shows the number of children in each household surveyed.

No. of children Frequency
0 1
1 2
2 10
3 5
4 6
5 1

What are the mean and median for this data?

A. Mean =2.64 Median=2

B. Mean =2.64 Median=2.5

C. Mean = 4.17 Median=2

D. Mean = 4.17 Median=25



9 The boxplot below shows the distribution of the forearm circumference,
in centimetres, of a group of people. The dots represent outliers.
It is known that the shaded box comprises 126 people.

Forearm Circumference (cm)

How many people had a forearm circumference less than 30 cm?

A 95
B. 189
C 97
D. 191

10 The function f (x) is a continuous odd function. Which of the following statements
is necessarily true?

l. f(xz) is even

I f(x)+f(-x)=0

Il f(0)=0
A I only
B. Il only
C. I and Il only
D. I, Il and 111



11 Thegraphsof y= f(x) and y=g(x) intersect at (—\@\@) (1,1) and (3,3) as

shown.

> y=f(x)
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Which of the following is the solution for f (x) > g(x)?
A X<—/3, x>3

B. —J§<x<1
C. x<—\/§,1<x<2,x>3

D. —v3<x<l 2<x<3

12 Given that f and g are two functions such that f (x) =2x and g(x+2) =3x+1, which
function would be f(g(x)) ?

A. 6Xx—-5
B. 6X+1
C. 6x—10
D. 6X+2



Section 11

68 marks

Attempt Questions 13-18

Allow about 1 hour 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In questions 13-18, your responses should include relevant mathematical reasoning and/or
calculations.

Question 13 (12 marks) Use a SEPARATE writing booklet

@  If x/3+4y =75++/80++12 findxandy. 2

(b) Solve the following equations:

(i) X*(x=1D)+2x-2=0 2

(i) |am -3 =8 2

() Convert 56° to radians leaving your answer in simplest exact form. 1
. 1z

(d) Find the exact value of secF . 1

cos(180°-6)
1+ cot? (90°-6)

(e) Simplify

] X-3
Evaluate Iim — M —. 2
0 x>3 2X* —x-15



Question 14 (11 marks) Use a SEPARATE writing booklet

(@)

(b)

(©)

1-x, Xx<1

Consider the function f(x):{( 1)2 L
x-1)", x>

(i) Is f(x) continuous at x =1 ? Justify your answer.

(i)  Sketch the graph of y = f (x).

(iif)  Write down the range of f (x) using interval notation.

Differentiate the following, giving your answers with positive indices.
(i) y=5x®-3x*+2

1

(ii) y :W

2

(iiy  f()=x(x+1)s

Sketch y =2sinx—1 for 0 < x < 2z, showing the location of x and y intercepts.



Question 15 (12 marks) Use a SEPARATE writing booklet

€)] Write down the domain and range of the function y = — /16— x* .

(b) Find the values of k for which 4x* +(k +3)x+1=0 has no real roots.

(c) In triangle ABC, CD bisects ~BCA and D lies on AB.
/BCA=60", AC=8 cmand BC =6 cm.

NOT TO
SCALE

8 cm C

(1 Calculate the length of AB correct to 1 decimal place.
(i)  Find the exact area of AABC.

(iif)  Hence or otherwise calculate the exact length of CD.

cos @ sin@

(d) Prove the identity +
l1-tand 1-coté

=sin@+cosé .




Question 16 (11 marks) Use a SEPARATE writing booklet

€)] The number of goals scored per game by Alana’s netball team last season are
shown below.

9 14 22 18 31 8 27 15 26 49 28 25 17 11

() Draw an ordered stem-and-leaf plot for the data. 2
(i)  Comment on the shape of the distribution. 1
(iii)  Find the interquartile range. 1
(iv)  Determine whether 49 is an outlier. 1

(b) The time x seconds, spent by each person in a random sample of 100 customers
at an automatic teller machine (ATM) is recorded. The data is summarised in
the table below.

Time x (in seconds) Number of customers
20<x<30 2
30<x<40 7
40 < x <60 18
60 < x <80 27
80 < x <100 23
100 < x <120 13
120 < x <150 7
150 < x <180 3
100
Q) Copy the table into your writing booklet, adding a class centre column. 1
(i) Find estimates for the mean and standard deviation of this data. 2

Question 16 continues on Page 11

~ 10—



Question 16 (continued)

(©)

(i)

(ii)

Sarah sets up a business running fairy parties for young children.
At the start, she spends $280 on fairy costumes and $1500 on a jumping
castle.

She also pays $12.80 after each party to have her fairy outfit cleaned.
Write a formula for the costs, $C incurred by Sarah for n parties.

Sarah charges $95 per party. By first finding an expression for her
earnings, find the minimum number of parties that Sarah needs to run
before she starts making a profit.

End of Question 16

— 11—



Question 17 (11 marks) Use a SEPARATE writing booklet

(@  Thegraphof y= f(x) is shown below.

(i) For what values of x is f’(x)<0?

(i)  Sketch the graph of the gradient function y = f '(x) clearly showing
the location of key features.

Your sketch should be about one-third of a page.

(b)  Solve 2—sec® @ =2tan @ in the domain [0,7].

Question 17 continues on Page 13

—-12 —



Question 17 (continued)

(c) In the diagram below, ABCD is a trapezium with AB parallel to CD.
D is the point (X, y). The length of CD is V117 units.

ry NOT TO SCALE

B(~1,6)

7 C(2.5)
A(—4.4)

D(x.,y)

H\!

2x — 4
(i) Showthat(x—2)2+( 5 j:117.

(i) Find the coordinates of D given that it lies to the left of the y-axis.

End of Question 17

—- 13-



Question 18 (11 marks) Use a SEPARATE writing booklet

(@  Thecurve y=f(x) hasavertexat (3,5) and x-intercepts at a and b as shown.

(3.5)

Q) Write down the coordinates of the vertex of the curve y = f (x +k)

(i)  The function y = f (x) is transformed so that its x intercepts are now at

3a and 3b respectively and the y-coordinate of the vertex is 10.
Write down the equation of the transformed graph in terms of f (x)

2

(b) Find the equation of the tangent to the curve y = ;( _i at x=1.
X+

Give your answer in general form.

Question 18 continues on Page 15

—14 —



Question 18 continued

(c) The standard deviation of a sample of 10 scores is 3.75.
Another score is now added to the sample. Phoebe notices that the mean of the
sample is unchanged. Calculate the standard deviation of the sample after the
addition of the new score. Answer correct to two decimal places and show all
working.

Note: The formula for standard deviation is o =

(d) The diagram below shows a line | and the parabola y = X2 —5x+4

2
y=x —-5x+4

60°

The points A and B lie on the parabola and the line respectively such that
A lies directly above B. Find the minimum length of AB as an exact value.

End of paper

— 15—
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Question 14
a) ii) In addition to the x —intercept, an additional point needed to be shown on the parabola.

This additional point helps to make the parabola you have drawn distinct from any
other parabola.

c) 1 mark was awarded for correct intercept and 1 mark was awarded for correct shape. The domain
was specified in radians but a number of students drew a graph using degrees.
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Year 11 Advanced:
Marker’s comments

Q15 (a) Many students could not recognise this semi-circle.

(b) Few students did not realise that A =0 and many students could not solve their quadratic

inequation.

{c) (i) and (ii) Well done

(iii) Many students did not use the composite area of two triangles.

(d) Many students could not decide which identities should be used.
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Q16 2Unit Yr11 feedback

a) (i) mostly done well. Students should space the “leaves” equally as that helps to determine the
symmetry / skew.

(ii)

(iif)
(iv) Many students wrote yes or no without justification. “Determine” indicates you are expected to
show some work. Some students struggled using the formula provided on the reference sheet.

b} (i) many students made errors in finding the class centres.

(i) Most students could calculates both the mean and standard deviation. Use of the formula for
either was not necessary.

c (i) Students should write “let E = earnings” then writing the expression. The number of parties
should have been rounded up to allow for a profit.
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Q18 comments

a)
b)

d)

Many students are still developing their understanding of function transformations.
Generally well done. However, some students did not correctly quote/use the quotient
rule. Students are reminded that this result is in the Reference Sheet provided and are
advised to copy the result down before using it. Read the question carefully and note
what form the answer is required. Some students did not leave their final answer in
general form.

To get full credit, students needed to explain that if the mean was unchanged, the new
score added must be the same as the mean of the 10 scores. Many students could get
the correct value for the new standard deviation but could not earn full credit as they

made no reference to the new score and how that impacts »_(x; - )2
Not very well done. Most students found or attempted to find the equation of the line

[. A common error was to assume that the gradient of the line was tan 60° = J3 . The
gradient is the tan ratio of the angle formed with the positive direction of the x-axis
which is 120°in this instance. Follow on credit was awarded.

* Many students solved the parabola and the line simultaneously — this makes no
sense as it is equivalent to finding the points of intersection — from the
diagram it should be apparent there are no intersections.

e Others assumed that the minimum occurs at the vertex of the parabola. This is
where the y-values on the parabola are minimum not where AB is minimum.

o Several students stated that the distance AB is minimised when the line is
parallel to the tangent to the parabola. This happens to be true but is not a
standard result that can be quoted.
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