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YEAR 11 PRELIMINARY EXAMINATION

Mathematics Advanced

General Instructions

¢ Reading time — 10 minutes.

e Working time — 2 hours.

e Write using black or blue pen.

e NESA-approved calculators may
be used.

e Answer all questions in the
answer booklet provided.

e Show all necessary working
in Questions 11-31.

e Marks may be deducted for careless
or badly arranged work.

e A reference sheet is provided.

Total marks — 71
Exam consists of 23 pages.

This paper consists of TWO sections.

Section I- Pages 4-6 (10 marks)
Questions 1 -10
e Attempt Questions 1 - 10
Allow about 15 minutes for this section.

Section Il — Pages 7 — 22 (61 marks)
e Attempt questions 11 - 31
Allow about 1 hour 45 minutes for this
section.



Section I - 10 marks

Use the multiple-choice answer sheet for questions 1-10.

1. Which of the following is equivalent to J5-125+34509

A) 5
B) 6J/5-15{2
C)  —4/5+92

D) —4/5+350

1
2. Given f(x)=3x—-4 and g(x)=——, what are the values of x when f(x) = g(x)?
X

1
A) ——orl
) 3
B) 1 or -1
3
0) 1 orl
3
D) 1 or —1
3

3. What is the derivative of f(x)=~x"—-1?

1
A 2ax—1
1
B) 25?1
2x
©) x* =1
X
D) x* =1



4.

5.

6.

7.

Which of the following is the equivalent of the algebraic fraction

x2y2
S R
2.2
X
B) J
y—x
x2y2
C
R
2.2
Xy
D) yz_xz

Which of the following functions is not many-to-one?

A f(x)=3-x
B) f(x)=sinx (0<x<27)
C) f(x)=x-5

D) f(x)= |3x—2|

x+y
)

X -y

Which of the following is an equivalent expression to log% +logc?

logac

A)
logh

B) loga+logc—1logh
C) logaxlogc—logh

D) logaxlogc
logh

Which of the following is equivalent to

A) tan®@cos’ 0
B) tan’ @ —cos’ @
C) tan’@+cos’ @

D) cos’@—tan’ @

1—sin* @cos’ @ 0

cos’ 6

2



8.  What are the solutions to |2x + 1| =77
A) x=3,x=4
B) x=-3,x=4
C) x=3x=-+4
D) x=-3,x=-4

9. A bag contains 4 red marbles and 6 green marbles. Ray randomly picks 3 marbles one after another

(without replacement). What is the probability that at least one of these selected marbles is red?

A)%
y
C)%
b 2

10. What is the value of a given the lines x+ay =8 and 3x—2y =6 are perpendicular?

2
NS
2
B) -3
o =
3
D) -5

End of Section I



Section 11
61 marks
Attempt Questions 11-31

Allow about 1 hour and 45 minutes for this section

Instructions:
e Answer the questions in the spaces provided. These spaces provide guidance for the expected
length of response.

e Your responses should include relevant mathematical reasoning and/or calculations.

o Extra writing paper is available. If you use extra paper, write your name, your teacher’s name
on the paper and clearly indicate which question you are answering.

Question 11 (2 marks)

Solve the equation log,,(3x+1) = 2.



Question 12 (2 marks)
Solve 573 =125,

Question 13 (2 marks)

Solve the simultaneous equations.

{2x+y:3



Question 14 (3 marks)

Solve 2sin*@=1 for0<O<2r.

Question 15 (2 marks)
Find from first principles the derivative of the curve y =3x” +2.



Question 16 (2 marks)
A chord PQis drawn in a circle of radius 8 cm. The chord PQ subtends an angle of % at the

centre, O.

Not to scale

S
3/

Find:

(1) the length of minor arc PQ.

(11) the area of the minor segment cut off by the chord PQ, correct to two decimal

places.

10



Question 17 (3 marks)
Ethan leaves his house H, and runs for 20 km on a bearing of 100" T, to town A. He then

changes his course, and runs in a direction of 185 T, for 10 km to town B.

(1) Place the above information on the diagram below.

North Not to scale
H
North
A
B

(i) Find the distance between his house H and town B correct to two decimal places.

11



Question 18 (2 marks)

Given f(x)=9-x"* and g(x)=+/x, find the composite function f(g(x)),in simplest form, and

state its domain.

Question 19 (2 marks)
The graph of the function y = f(x)is given below.

On the same diagram, sketch the function y =— f(x), showing all important features.

A x

12



Question 20 (3 marks)

The population of rabbits in a certain bushland can be modelled using the formula
P(t) =500e"", where ? is the time in years.

Find:
(1) the initial population of rabbits.

13



Question 21 (4 marks)

The discrete random variable X has the following probability distribution:

X 0 2 5
P(X =x) 1 a
6 3

(1) Find the value of a.

14



Question 22 (6 marks)

Differentiate with respect to x:

=x'+—
Qi v .
4
(i) y=2T
x—1
Tx

15



Question 23 (3 marks)
a) In archery, Sally hits the target in 3 out of every 4 attempts, while Timothy hits it in
1 out of every 3 attempts.
If Sally and Timothy shoot one arrow each, find the probability that:
(1)  both arrows hit the target.

(i) at least one arrow hits the target.

b) In a particular archery competition, the winner is the first person to hit the target.
If they take turns to shoot and Timothy shoots first, what is the probability that Timothy

wins with his second arrow?

16



Question 24 (3 marks)
Find the equation of the normal to the curve y =2x’+5x—6 at the point where x =1.

Question 25 (2 marks)
Sketch the graph of y = (x—1)’ +2.

17



Question 26 (2 marks)
Find the values of k for which the equation kx*> +2x+8 =0 has:
(1) one real root

(i1) no real roots

Question 27 (2 marks)

3

Determine whether the function f(x)= is even, odd or neither. Justify your answer.

x2+1

18



Question 28 (3 marks)

The function y = f(x) is defined as follows:

Jf(x) =

3x+1 forx<O0
x’ forx>0

(1) Sketch the function y = f(x), showing all important features.

y

(i1))  Find the value of f(—c) where ¢ > 0.

19



Question 29 (4 marks)

The Matildas have a probability of 60% of winning the World Cup (W) when Sam is playing on
the team (S). When Sam is not playing, the Matildas have a probability of 55% of winning the
World Cup. The probability of the Matildas having Sam playing at any one time is 95%.

(i)  Complete the probability tree diagram below.

|

(i) Calculate the probability of the Matildas winning the World Cup.

20



Question 30 (5 marks)

Alex stands at a point 4 , which is due south of a tower OT of height # m.
The angle of elevation of the top of the tower from 4 is 60°. Alex then walks 20 m due east to

point B, from where she measures the angle of elevation of the top of the tower to be 45°.

T Not to scale

) O
4
s«

(1) Express the length of OA4in terms of A.

21



Question 31 (4 marks)

(1) Show that cot @+ tan 8 = cosec @ sec 6.

(i1) Hence or otherwise solve the following equation.

secd _l—cotﬁzl for 0°< @ <360°.
cot@+tan@ cosecd 2

End of Exam
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BAULKHAM HILLS BAULKHAM HILLS HIGH SCHOOL

YEAR 11 PRELIMINARY EXAMINATION 2023

Name:

Teacher:

Mathematics Advanced
Section I — Multiple Choice

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 (C) 8 (D) 9

A B@ O DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in
the new answer.

A @D Bx cO 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
Ax B% cO PO
e AO BO cO pO 6 AO BO cO pO
2. AO BO ¢cO O 17.A0 BO cO nO
3. A QO BO cO npOs AO BO cO nO
4. AQ BO cO pQO9» AO BO cO nO
5. A O BO cO bpO10.AO BO cO nO

23
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BAULKHAM HILLS HIGH SCHOOL

2023

YEAR 11 PRELIMINARY EXAMINATION

- Mathematics >a<m=noa

General Instructions

e Reading time — 10 minutes.

» Working time — 2 hours.

o Write using black or blue pen.

« NESA-approved calculators may
beused:

o Answer all questions in the
answer booklet provided.

 Show all necessary working
in Questions 11-31.

o Marks may be deducted for careless
or badly arranged work.

« A reference sheet is provided.

Total marks — 71
Exam consists of 23 pages.

This paper consists of TWO sectioms.

Sectjon J- Pages 4-6 (10 marks)
Questions 1 - 10
«  Attempt Questions 1-10

Section T1 - Pages 7 - 22 (61 marks)
+ Attempt questions 11-31

Allow about 1 hour 45 minutes for this
section.

Allow about 15 minutes for this section.

Section I - 10 marks

TUse the multiple-choice answer sheet for questions 1-10.

L Which of the following is cquivatent tov5 ~125 +34507
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2. Given f(x)=3x—4 and g(x)

A)

B)

3. What is the derivative of f(x) =v** ~17

A)

B)
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1
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Section II
61 marks

Attempt Questions 11-31
ARow about I hour and 45 minutes for this section

Instructions:
» Answer the questions in the spaces provided. These spaces provide guidance for the expected

length of response.

¢ Your responses should include relevant mathematical reasoning and/or calculations.

+ Extra weiting paper is available. If you use extra paper, write your name, your teacher’s name
on the paper and clearly indicate which question you are answering.

Question 11 (2 marks)

Solve the equation log, (3x+1)=2. v \N _ nB\..SL. onsSwers 2

 ae= 0 ¥ | obhis Furl=100

. A

0
ALY
!\!&

Question 12 (2 marks)
Solve 573 =125,

*N - nqﬂwbn_ ansuer,

b ‘atz,n “2y. mmﬁ.c

Question 13 (2 marks)

Solve the simultaneous equations.

x+3y=-1
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Question 17 (3 marks)

Bthan leaves his house H, and runs for 20 km on a bearing of 100° T, to town 4. He then

changes his course, and runs in a direction of 185" T, for 10 km to town B.

(i} Placsthe sbove information on the diagram befow.

North

(if) Find the distance between his house H and town B correct

K= 1§01’

Not to scale

to two decimal places.
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Question 18 (2 marks)
Given f(x)=9-x" and g(z)= Jx , find the composite function f (2(x)),in simplest form, and 2

state its domain.
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Question 19 (2 marks)
The graph of the function y = 7(x) is given below.
On the same diagram, sketch the function ¥ =—f{x), showing all important features. 2
# 2- Correct QLN
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Question 23 (3 marks)
) Inarchery, Sally hits the target in 3 out of every 4 attempts, while Timothy hits it in

1 out of every 3 attempts. -
If Sally and Timothy shoot one arrow each, find the probability that:
1

i ducied)

- Question 22 (6 marks)

Differentiate with Hmwm.aoxo ‘a“ % P mﬂ\r\ .mum(r;f
y=rry S Lhine mm\www = i
— & or ' () both arrgws hit the target.,
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b) In a particular archery competition, the wimner is the first H.Q.m%u. io hit the target.

If they take turns to shoot and Timothy shoots first, what is the probability that Timothy

27 L —
wins with his second arrow?
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Question 28 (3 marks)

The function y = £(x) is defined as follows:

£ = 3x+] forx<O
T © forx=0

(i) Sketch the fimction y = f(x), showing all important features. ., ,
y $2- covecs Sebifen
ri- chtans elfor ¢ rreck
| w\.&\usm it o€y

vk L ercent

i)  Findthe value of f{—c) wherec > 0.
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Question 29 (4 marks)
The Matildas have a probability of 60% of winning the Wozld Cup (W) when Sam is playing on
the team (S). When Sam is not playing, the Matildas have a probability of 55% of winning the

World Cup. The H.BE&EQ of the Matildas having Sam playing at any one time is 95%.
, 1

_ Complete the probability tree &mmnmﬁmwmwoi‘.

W

g

2|

w
(ii) Calculate the probability of the Matildas winning the World Cup.
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a1

(iif) Given that the Matildas won the World Cup, find the probability that Sam was playing. 1
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