Sydney Girls High School
2026

TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

Mathematics Advanced

General Instructions  * Reading time — 10 minutes
» Working time — 3 hours
» Write using blue or black pen
* Calculators approved by NESA may be used
* A reference sheet is provided
* For questions in Section II, show relevant mathematical

reasoning and/or calculations

Total Marks: Section I — 10 marks
100 » Attempt Questions 1-10
* Allow about 15 minutes for this section
Section IT — 90 marks
» Attempt Questions 11-32

* Allow about 2 hours and 45 minutes for this section

THIS IS A TRIAL PAPER ONLY

It does not necessarily reflect the format or the content of the 2026 HSC Examination.

Questions | M.C. Q11-16 Q17-20 Q21-27 Q28-29 Q30-32 Total

Total 10 4 14 /30 15 n7 /100




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

1 The domain of the function y = x—\/i is ?
A) [0, )
B) (1,0)

0) [0, 1) U (1, )

D) (01U (1)

2 Consider the function f(x) = |4 + 2x|, where —6 < x < 2.
Which of the following is NOT true about f(x)?

A) The range of f(x)is0 <y <8
B) The line x = —2 is an axis of symmetry of f(x).

O) f(x) is a continuous function over the entire domain —6 < x < 2.

D) f (x) is a differentiable function over the entire domain —6 < x < 2.
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Simplify tan(m + x) cos(—x) + cos (g — x) .

A) —2sinx

B) sinx + cosx
0) 0

D) 2sinx

The graph shows the velocity of a particle that starts to move from the origin along
the t axis.

Which statement describes the motion of the particle at the point where t = ¢,?

A) The displacement is positive and the acceleration is negative.
B) The displacement is negative and the acceleration is positive.
0) The displacement is positive and the acceleration is positive.

D) The displacement is negative and the acceleration is negative.
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5 Which of the following graphs best represents the function f(x) = b(x — b)(x + 2b)? ,

where b < 07
A y B. y
A A
\Q > X /
/O »X
C y D Y
A A
/\ 0 ] X
5 > X
6 A food critic scores restaurants each year, where a positive score means the restaurant

exceeded expectations and a negative score means it fell below expectations. The
scores follow a normal distribution where the mean score is equal to twice the standard
deviation.

Scores were recorded for all restaurants reviewed over one year.

What percentage of the restaurants received a score below 0?

A 50%
B) 16%
C)  25%
D)  0.15%
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At a busy cafe, 70% of customers order coffee and 45% order food. A customer who
orders food has a 60% chance of also ordering coffee. A customer is chosen at random.

What is the probability that they order coffee but not food?

A) 027
B) 031
C) 043
D) 06

The functions P(x), Q(x) and R(x) are defined for all real x and the function
R(x) = P[Q(x)].
Given that Q(2) = 5 and Q'(2) = 8 and P'(5) = —3, what is the gradient of the

normal to the curve R(x) atx = 2 ?

A) 24
1
B)
1
O -
D) 24
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Find all real values of x satisfying:

A)

B)

C)

D)

log,(x) — 1=

x =4
x:

1
XxX== x=
2
X=2, x=

—log, x

2

3 —log, x 3 —log, x
g2 +( g2

2
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10 The graphs of y = f(x) and y = g(x) are sketched on the same set of axes below.

y=f(x) y=g()

Which of the following could be the graph of y = g(f(x)) ?

A. ¥ B. v

VANERNY,
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Mathematics

Advanced Section 11

90 marks
Attempt Questions 11 — 32

Allow about 2 hours 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.

e Please clearly mark the questions written on the papers provided at the end of the paper.
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Question 11 (2 marks)

The first term of an arithmetic series is -7 and the sum of the first 20 terms is 430. 2
Find the common difference.

Question 12 (2 marks)

Find the coordinates of the centre and the radius of the circle with equation: 2

x2+y2—-8x+10y+5=0

Question 13 (2 marks)

Evaluate the definite integral below, leaving your answer in exact form. 2

T

4
f sin (2x) - e®°5%* dx
0
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Question 14 (4 marks)

Differentiate the following with respect to x :

(@ y=InvVx 2

Question 15 (2 marks)

Prove that

sin @ sin @

- = 2cotf
1—cosf@ 1+ cosO €0
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Question 16 (2 marks)
The graph below shows the velocity (in metres per second) of a particle over a 5 second
period. The particle reaches its lowest velocity of Sm/s after 3 seconds.

v (m/s)

A
20

10

>
1 2

0 1 2 3 4 5 t (seconds)

Use the trapezoidal rule with 5 applications to determine an estimate for the distance 2

the particle has travelled over the 5 seconds.

Question 17 (2 marks)
Solve the following equation for x. 2

2log; x —log,(x+3) =2
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Question 18 (5 marks)

Katie starts riding her bike from her house H.

She rides 4 km on a bearing of 320° to the park P then rides 5 km on a bearing of 250° to the
beach B.

A N
P
5 ke
B
¥ (60
H
(a) Use the diagram to show that angle HPB is 110°. 1
No geometric reasoning is required.
(b) Find the distance BH, correct to 3 decimal places. 2
(©) Hence, find the bearing of Kate’s house H from the beach B, to the nearest 2

minute.
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Question 19 (4 marks)
The diagram below shows the graph of the function, y = |2x — k| for some

constant k.

y
A
y = |2x — k]
» x
0
(a) On the diagram, mark in terms of k, the intercepts on the axes. 2

(b) On the same diagram, sketch the function y = k — |2x — k| showing in terms 2
of k any intercepts on the axes and the coordinates of the vertex.
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Question 20 (3 marks)

After a patient receives an injection, the concentration of the drug C (t) in their bloodstream
(in mg/L) is modelled by:

C(t) = Ae 014t
where t is the time in hours after the injection. The drug becomes ineffective when the

concentration falls below 2 mg/L. A doctor measures the concentration to be 12.5 mg/L
exactly 4 hours after the injection.

(a) Find the initial concentration A at the time of injection, correct to one 1
decimal place.

(b) Find the time t after the injection at which the drug becomes ineffective. 2
Give your answer to the nearest minute.
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Question 21 (3 marks)

A table of future values for an annuity of $1 is shown below.

Table of future value interest factors

Interest rate per period

Period 0.50% 1.00% 1.50% 2.00% 3.00% 4.00% 5.00% 6.00%

2 2.0050 2.0100 2.0150 2.0200 2.0300 2.0400 2.0500 2.0600

3 3.0150 3.0301 3.0452 3.0604 3.0909 31216 31525 31836

4 4.0301 4.0604 4.0909 41216 41836 4.2465 4.3101 4.3746

5 5.0503 51010 51523 5.2040 5.3091 5.4163 5.5256 5.6371

6 6.0755 61520 6.2296 6.3081 6.4684 6.6330 6.8019 6.9753

7 7.1059 7.2135 7.3230 7.4343 7.6625 7.8983 8.1420 8.3938

8 81414 8.2857 8.4328 8.5830 8.8923 9.2142 9.5491 9.8975
(a) Sam contributes $3,000 at the end of each quarter into his superannuation 2

account, which earns interest at 6% p.a compounded quarterly, for 2 years.

What is the total amount of interest earned?

(b) Elena makes equal contributions of $M at the end of every six months into 1
her investment account, which earns interest at 4% p.a compounded six-monthly.

What is the value of M if the future value is $37, 848.60 after 3 years?

..........................................................................................................................................
..........................................................................................................................................
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Question 22 (4 marks)

The water level of a harbour rises and falls according to changes in the tide. Ships can enter

the harbour when the water

1s at a suitable level.

The harbour’s water level can be modelled by the function h(t) = A cos (Bt) + 13, where A
1s the water level in metres above the seabed and 7 is the number of hours after 8 am on a

Saturday.

Serena is planning to enter the harbour in a ship. She observes the water level from 8 am until
midnight on Saturday. At 8am during a low tide, the water level is 10m. At 2 pm during a

high tide, the water level is

16m. The graph shows the changes in water level that Serena

observed during the 16- hour period.

h

A
16
15
14
13
12
11
10

h

o

(a) Find the values of 4 and B. 2

(b) Serena’s ship requires the water level to be at least 11.5m to enter safely. 2
At what times between 8am and midnight on Saturday could Serena safely

enter the harbour?
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Question 23 (3 marks)

The triangle COD is inside a sector that has a central angle of 2?” , as shown in the diagram.

The lengths of the sector and triangle are as follows.
DC =8V3 , AC=BD, 0C =2AC

Find the exact area of the shaded region.

Page 18 of 38



Question 24 (4 marks)

A statistician is analysing whether chess players perform better when they stay in a hotel

with a higher rating. Hotels are rated by online reviews on a scale from 3 to 5, with 3 being

the worst and 5 being the best rating that can be achieved. Chess players are rated by the Elo

score ranging from 1000 to 2800. The higher the Elo score the better the performance by the

chess player.

The table below shows the hotel rating and the Elo score for chess players.

Hotel rating (x) 5 43 | 39 | 35 | 42 | 48 | 3.1 | 45 | 47 3
Elo rating (y) | 2650 | 2700 | 2100 | 2000 | 2500 | 2600 | 1800 | 2450 | 2750 | 1900
(a) Determine the equation of the least-squares regression line and correlation 2

coefficient for this data. Give answers to 2 decimal places.
(b) Interpret the gradient of the least squares line in the context of the question. 1
(©) Describe the correlation coefficient in terms of its strength and direction. 1
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Question 25 (4 marks)

ABC is aright-angled triangle at A.
The point D lies on the hypotenuse BC such that BD = x and DC = 1 km.
The point E lies on AC such that DE is parallel to BA and DE = x km as shown below.

C
E
1 km
L
c x km D
x km
L 4 A =l B
. CA _CB
(a) It is given that E <D

Show that the length of side AC is L = (1 + x)V1 — x?
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Question 25 (continued)
(b) Find the exact maximum length L of side AC. Use mathematical reasoningto 3

justify that this is the maximum length of L.
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Question 26 (8 marks)

Consider the function f(x) = xez

(a) Find all stationary points and determine their nature. 3

(b) Find any points of inflection.
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Question 26 (continued)

(c) Sketch y = f(x) labelling all key features. 3
\
Y
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Question 27 (4 marks)

The table below shows the probability that a random variable z, is less than Z.

‘ z -2 -1.5 -1 -0.5 0 0.5 1 1.5 2
‘P(Z<Z) 0.0228 | 0.0668 | 0.1587 | 0.3085 0.5 0.6915 | 0.8413 | 0.9332 | 0.9772

For a particular airline, the number of minutes that the arrival time of a flight varies from its
scheduled arrival time is normally distributed. A negative x score indicates that the flight

arrived early, and a positive x score indicates that the flight arrived late.

(a) For this airline, 30.85% of flights arrive more than 6 minutes early, while 2
2.28% of flights arrive more than 14 minutes late. Find the mean and standard

deviation of this distribution.

(b) Effie is on a flight that has a scheduled arrival time of 16:14. 2
Using the table above determine the percentage chance that her flight will arrive

before 16:00? Give your answer correct to two decimal places.
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Question 28 (7 marks)

A particle P starts from a point O and moves along a horizontal straight line. Its velocity v

after t seconds is given by:

v(t)—{4t_1' for 0<t<1
L 34, forl<t<?9

(a) Does the particle ever change direction? Justify your answer fully. 2
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Question 28 (continued)

(b)

(c) Att = 0 asecond particle Q starts from the same point O and moves along 2
the same line with velocity w(t) = kt, where k is a positive constant. Given

that P and Q have the same displacement from O at t = 9, find the value of k.
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Question 29 (8 marks)

(a) Find the x coordinates of the points of intersection of y = —3 cos x and 3

y = tanx for —r < x < . Give answers to 2 decimal places.
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Question 29 (continued)

(b) For —m < x < m, sketch the graph of the equations y = —3 cosx and y = tanx

on the same set of axes. 2

(c) Hence, find the area enclosed between the two curves and the y —axis. 3

Give your answer to 2 decimal places
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Question 30 (7 marks)

The duration of telemarketing calls to mobile phone users is a continuous random variable t

hours, with probability density function:

atsin(zt), foro0< t<1

f@© = 2
0, otherwise
d (4 . m 2 4 _ . T
(a) Showa(ﬁsmzt—;tcoszt)—tstt 2
2
(b) Hence, show that a = HT. 1
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Question 30 (continued)

() Show that the probability that a call lasts for more than 30 minutes is: 2
1 T
V2 42
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Question 30 (continued)

(d) The telemarketing company also surveys customers on how the call made them feel,

rating their experience from 1 (very negative) to 5 (very positive).

The survey results were normally distributed with a mean of 3 and a standard

deviation of 0.5.

The probability that a call received a rating of 2 or lower given that the call lasted
more than 30 minutes is 1.5%. Use the empirical rule when required to answer the

following.

Find the probability that a call lasted more than 30 minutes, given that the 2

customer gave a rating of 2 or lower.
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Question 31 (6 marks)

Elsha is planning to save $110 000 over 5 years by depositing her monthly salary of $M at
the beginning of each month into a savings account. The account pays interest at 6% p.a
compounded monthly. She will need to withdraw $500 at the end of each month to cover her

living expenses.
Let A, represent the balance in the account at the end of month n.

(a) Show that at the end of the second month, immediately after making her 1
$500 withdrawal, the balance is given by:

A, = M(1.005% + 1.005) — 500(1.005 + 1)

(b)  Show that A, = 201M(1.005™ — 1) — 100 000(1.005™ — 1). 2
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Question 31 (continued)

(c) Hence, calculate Elsha’s monthly salary, $M. Give your answer to the nearest 1

cent.

(d) After the 12" withdrawal Elsha deposits $6000 she received from her 2
grandparents. She decides she can now afford to withdraw a total of $600

at the end of each month for her living costs.

How many more complete months will it take Elsha to reach her $110,000 goal?
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Question 32 (4 marks)

Consider the lines y = x and y = rx + a, where r > 0 and a > 0.

The two lines intersect at an unknown point in the first quadrant. A sequence of right-angled
triangles is constructed between the two lines. The heights (h)and lengths (1) of the triangles
are labelled as h’l' ll’ hz, lz, h3, l3

The graph shows these two lines and the triangles between them.

y
A

(a) State the range of the values of r for which the two lines intersect in the first 1

quadrant.
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Question 32 (continued)

(c) Using infinite series only, find the total area of the triangles between the lines. 2

Give your answers in terms of a and .

End of paper
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Section II extra writing space

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

: , _ VX,
1 The domain of the function y = ;18 ? > 4. | " >/ (o)
A) [0, o)
B) (Lo

() L nuaw

D) (0,1) U (1, 00)

2 Consider the function f(x) = |4 + 2x|, where —6 < x < 2.
Which of the following is NOT true about f(x)?

A) The range of f(x)is0 <y <8

B) The line x = —2 is an axis of symmetry of f(x).

O f(x) is a continuous function over the entire domain —6 < x < 2.

f(x) is a differentiable function over the entire domain —6 < x < 2.
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pla) s
Q\'W co(*?

& v

sin K
Simplifytan(n+x)cos(—x)+cos(§—x). -~ +tanw X cosk ¥

A) —2sinx = S\nK xm ‘\-Sif\“

B) sinx + cosx C}ﬂ"’

C 0 ¢
) =Z$‘N%

@ 2sinx

The graph shows the velocity of a particle that starts to move from the origin along
the ¢t axis.

v?
a<o
t
¢ areo U“d"d"f“)
area albave

., SAsPecO

Which statement describes the motion of the particle at the point where t = t;?

A) The displacement is positive and the acceleration is negative.
B) The displacement is negative and the acceleration is positive.
C) The displacement is positive and the acceleration is positive.

The displacement is negative and the acceleration is negative.
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.. hor©

1\1-3

5 Which of the following graphs best represents the function f(x) = b(x — b)(x + 2b)?,

where b < 07? la+r bz—3 Y
£ ="‘3(‘)¢ +3) (7""6‘)

y B. X A

-
y o

N
|

6 A food critic scores restaurants each year, where a positive score means the restaurant
exceeded expectations and a negative score means it fell below expectations. The

scores follow a normal distribution where the mean score is equal to twice the standard &
Scu
-~

deviation. i ~
Y ‘ s a
' s .secor®

Scores were recorded for all restaurants reviewed over one year. c a 1

What percentage of the restaurants received a score below 0 s

A) 50 %

B) 16 %
© 25% —

o & 0
D) 0.15 % -1 =\ lo)
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At a busy cafe, 70% of customers order coffee and 45% order food. A customer who
orders food has a 60% chance of also ordering coffee. A customer is chosen at random.

What is the probability that they order coffee but not food?

= = P(c\;O'j
A) 027 p(e) z0-4Y
B) 031 P(CcIF) z0.b
@ 0.43 wekr P(‘-)“P(CAF>
,) s 0.7,—027

e(cne) =~6.uS x0-b
:0.2.7

The functions P(x), Q(x) and R(x) are defined for all real x and the function

R(x) = P[Q(x)].
Given that Q(2) = 5 and Q'(2) = 8 and P'(5) = —3, what is the gradient of the

normal to the curve R(x) atx = 27?

A) 24

Rl('\(.\ = f' (Q(u\) X 6'(74]
: (2 = ¢ (al2)x a'l2)

e i
= 24 ,_.9‘(5) x ¥
D)  -24 - TL
= =-24
e = A
2 " I
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€

{

3—log,x (3 —log, x)z (3 — log, x)3
2 +( 2 + 2 *

9 Find all real values of x satisfying:

logz(x) —1=

e~

1
B) x—E

) x=2 x=4
2

D) x=2,'x=4

2 2
6-\ :3’& = 2—-3*“&
2. 2
6"\ ;3.-&' R Z
- o € -\
2_2126 +1
{ &~2) (&+) =0 / =1 £ F5
6=l or &=-1 oy 3-%+ ¢ |
v 2.
= f‘O_lO\Q ’e<‘2
SJhp 1~ £ = 103’—7‘- \\SO\N -1 = el
-5 g ~ESX
R =\oy N | < € <5
2
n=2 Page 9 of 40
oz



10 The graphs of y = f(x) and y = g(x) are sketched on the same set of axes below.

y=r( y=g@x)

' g
/ \/

Which of the following could be the graph of y = g(f (x)) ?

A. V B. y

Vi

Va

Y :'H‘NA'-:.' -

* 9 (Fh«ﬂ = (’7"')

walaleWw ;s oo ro_(-l‘ech'ov o/ J'-ax\..\ T
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NESA: 39745089 Slip: 1

Question 11 (2 marks)

The first term of an arithmetic series is -7 and the sum of the first 20 terms is 430. 2

Find the common difference.

oc +La_ Sunre ‘FOfMU‘a"

Question 12 (2 marks)

Find the coordinates of the centre and the radius of the circle with equation: 2
x*+y*2—8x+10y+5=0 »
2
..... wWnEn kgt vy a8l ans b TR
....................... w= 0 r(9k5): 236 correerly
CbM?‘L\—CA -l—(-l..
........................................................................................................ S.§uared .
cen¥re = (‘-\‘,"5' raadius =b rd

Question 13 (2 marks)

Evaluate the definite integral below, leaving your answer in exact form. 2
T
1
f sin (2x) - e°52¥ dx
0
........................................................ Tlooooooreesromrr
- cos2u 9 : ;
................ 8.2 e—jo/CO(fec¥'F<J«ﬁw
cos L (og o
e BT 2....Ee_ ....... T
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NESA: 39745089 Slip: 1
Question 14 (4 marks)

Differentiate the following with respect to x :

@ y=Invx

Question 15 (2 marks)

Prove that

sin @ sin 6

- = 2 cot@
1—cos@ 1+ cosb =

| - cos?®

...............................................................................................................
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NESA: 39745089 Slip: 1

Question 16 (2 marks)
The graph below shows the velocity (in metres per second) of a particle over a 5 second
period. The particle reaches its lowest velocity of Sm/s after 3 seconds.

v (m/s)

B
20

101

~

0 1 2 3 4 5 t,(seconds)
6 £(~) valves -

Use the trapezoidal rule with 5 applications to%;ermine an estimate for the distance 2

the particle has travelled over the 5 seconds.

..... =B CE0sY) rf(lask) r2 Flomiadle) |
=;to+\°+zclo+zo+5+z°)3/ ..........

Question 17 (2 marks)
Solve the following equation for x. 2

2log, x —log,(x+3) =2
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Feedback for Q17-20 Year 12 ddv Trial 2026

Question 17
e This question in general was answered well.
e Note: that there is only one solution x =6 as x>0, therefore the
solution x =-2 needs to be rejected. Several students did not do this, 1
mark deducted.

Question 18
e Mostly answered correctly.
e Most of the errors occurred in part (iii).
e For part (iii) several students found the incorrect angle ( LPHB) for the
bearing. The angle needed to find the bearing of H from B is LPBH . If
the error was carried on correctly, then 1 mark still awarded.

Question 19
e Mostly answered correctly.
e Note the graphs intercepts need to be clearly shown on the diagram.
e The sketch for part (ii) needs to show the graph in the correct position,
with graph lines that extend below the x-axis, as well as the intercepts
and vertex.

Question 20

e Mostly answered correctly.

e Most of the errors occurred in part (ii).

e For part (ii) note that the drug was still effective up until 17 hours and 5
minutes and 24 seconds, therefore the drug becomes ineffective at 17
hours and 6 minutes (or 1026 minutes) after the injection (to the nearest
minute).

e Note: 1 mark deducted if the final answer was 17 hours and 5 minutes.

e Note: 1 mark deducted if the final answer did not explicitly state the
hours and minutes (or total minutes) but left as the calculator display.



N
Question 16 (? marks)
AN

The graph below shows the velocity (in metres per second) of a particle over a 5 second
“, (/* -

=,

~

\.5’ s
period. The ﬁéﬁggle reaches it’s lowest velocity of Sm/s after 3 seconglg./

ng%gn /s) ,/
20
10
0 t (seeonds)
~
Use the trapezoidal rule with'S applications to determine an estimate for%%e distance ?
/ "’n%
the particle has travell;dg over the 5 seconds. %\%
,// \V\
................. / R NG
............... ol /;..‘...........‘......................................-.....................................‘:‘@:h
//
........ AU PSP PRO TR PPRPPR
e ————

Question 17 (3 marks)

Solve the following equation for

X.

2log, x —log,(x +3) =2




Question 18 (5 marks)

Katie starts riding her bike from her house A.

She rides 4 km on a bearing of 320° to the park P then rides 5 km on a bearing of 250° to
the beach B. /\[

AN
B —700
(1) Use the diagram to show that angle HPE is 110°. 1

No geometric reasoning is required.

(ii) Find the distance BH, correct to 3 decimal places.

cF=o" - b?“~ Zab cos C

(iii)  Hence, find the bearing of Kate’s house H from the beach B, to the nearest
minute. ot L >




Question 19 (4 marks)
The diagram below shows the graph of the function, y = |2x — k| for some

constant k.

Y
A -
(}/— )i) y = 12x = ki
ZJ
l“f A
\ = l— 20— )|
2%/ ?
i B x
B
/ 2N\ / %’é
/ / RN
' / \ / ‘ﬁ
/ \
(1) On the diagram, mark in terms of k, the intercepts on the axes. 2
...... j“iQﬁ“}i%
-4 "“iMo:ng’}C,——'}':{? .............. 7 e 2O e

(ii)  On the same diagram, sketch the function y = k — |2x — k| showing in terms 2
of k any intercepts on the axes and the coordinates of the vertex.



Question 20 (3 marks)

After a patient receives an injection, the concentration of the drug € (t) in their bloodstream
(in mg/L) is modelled by:

C(t) = Ae~014t

where t is the time in hours after the injection. The drug becomes ineffective when the
concentration falls below 2 mg/L. A doctor measures the concentration to be 12.5 mg/L
exactly 4 hours after the injection.

1) Find the initial concentration A at the time of injection, correct to one 1
decimal place. — D \ L 4
.................................. 2.8 = A%
Aﬂ . 2.5
.............................................. &Q\gos—é

(i1) Find the time ¢ after the injection at which the drug becomes ineffective. 2
Give your answer to the nearest minute.

............................................. *3‘;;4%
........................................... -
Y TRrAS .
............................................. T S
- wé?&ié:t
—_ 2

® .
o, 1 ime afle, — wass G)g/hmg
‘V\JQ%‘QW



NESA: 39745089 Slip: 1

Question 21 (3 marks)

A table of future values for an annuity of $1 is shown below.

Table of future value interest factors

Interest rate per period

Period 0.50% 1.00% 1.50% 2.00% 3.00% 4.00% 5.00% 6.00%
2 2.0050 2.0100 2.0150 2.0200 2.0300 2.0400 2.0500 20600
3 3.0150 3.030 3.0452 3.0604 3.0909 31216 31525 3.1836
4 4.0301 4.0604 4.0909 41216 41836 4.2465 4.3101 4.3746
5 5.0503 51010 51523 5.2040 5.3091 5.4163 5.5256 5.6371
6 6.0755 61520 6.2296 € 6.308i ) 6.4684 6.6330 6.8019 6.9753
7 7.1059 7.2135 7.3230 7.4343 7.6625 7.8983 81420 8.3938

8 8.1414 8.2857 8.4328 8.5830 8.8923 9.2142 9.5491 9.8975

(a) Sam contributes $3,000 at the end of each quarter into his superannuation 2
account, which earns interest at 6% p.a compounded quarterly, for 2 years.

What is the total amount of interest earned?

(b) Elena makes equal contributions of $M at the end of every six months into 1
her investment account, which earns interest at 4% p.a compounded six-monthly.

What is the value of M if the future value is $37, 848.60 after 3 years?
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Question 22 (4 marks)

The water level of a harbour rises and falls according to changes in the tide. Ships can enter

the harbour when the water

1s at a suitable level.

The harbour’s water level can be modelled by the function h(t) = A cos (Bt) + 13, where A
1s the water level in metres above the seabed and 7 is the number of hours after 8 am on a

Saturday.

Serena is planning to enter the harbour in a ship. She observes the water level from 8 am until
midnight on Saturday. At 8am during a low tide, the water level is 10m. At 2 pm during a

high tide, the water level is

16m. The graph shows the changes in water level that Serena

observed during the 16- hour period.

h

A
16
15
14
13
12
11
10

h

o

(a) Find the values of 4 and B. 2

(b) Serena’s ship requires the water level to be at least 11.5m to enter safely. 2
At what times between 8am and midnight on Saturday could Serena safely

enter the harbour?
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Question 23 (3 marks)

The triangle COD is inside a sector that has a central angle of 2?” , as shown in the diagram.

The lengths of the sector and triangle are as follows.
DC =8V3 , AC =BD, 0C =2AC

Find the exact area of the shaded region.
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Question 24 (4 marks)

Slip: 1

A statistician is analysing whether chess players perform better when they stay in a hotel

with a higher rating. Hotels are rated by online reviews on a scale from 3 to 5, with 3 being

the worst and 5 being the best rating that can be achieved. Chess players are rated by the Elo

score ranging from 1000 to 2800. The higher the Elo score the better the performance by the

chess player.

The table below shows the hotel rating and the Elo score for chess players.

Hotel rating (x) 5 43 | 39 | 35 | 42 | 48 | 3.1 | 45 | 47 3
Elo rating (y) | 2650 | 2700 | 2100 | 2000 | 2500 | 2600 | 1800 | 2450 | 2750 | 1900
(a) Determine the equation of the least-squares regression line and correlation 2

coefficient for this data. Give answers to 2 decimal places.
(b) Interpret the gradient of the least squares line in the context of the question. 1
(©) Describe the correlation coefficient in terms of its strength and direction. 1
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Question 25 (4 marks)

ABC is aright-angled triangle at A.
The point D lies on the hypotenuse BC such that BD = x and DC = 1 km.
The point E lies on AC such that DE is parallel to BA and DE = x km as shown below.

C
E
1 km
L
c x km D
x km
L 4 A =l B
. CA _CB
(a) It is given that E D

Show that the length of side AC is L = (1 + x)V1 — x?
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Question 25 (continued)
(b) Find the exact maximum length L of side AC. Use mathematical reasoningto 3

justify that this is the maximum length of L.
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Question 26 (8 marks)

Consider the function f(x) = xez

(a) Find all stationary points and determine their nature. 3

(b) Find any points of inflection.
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Question 26 (continued)

(c) Sketch y = f(x) labelling all key features. 3
\
Y
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Question 27 (4 marks)

The table below shows the probability that a random variable z, is less than Z.

‘ z -2 -1.5 -1 -0.5 0 0.5 1 1.5 2
‘P(Z<Z) 0.0228 | 0.0668 | 0.1587 | 0.3085 0.5 0.6915 | 0.8413 | 0.9332 | 0.9772

For a particular airline, the number of minutes that the arrival time of a flight varies from its
scheduled arrival time is normally distributed. A negative x score indicates that the flight

arrived early, and a positive x score indicates that the flight arrived late.

(a) For this airline, 30.85% of flights arrive more than 6 minutes early, while 2
2.28% of flights arrive more than 14 minutes late. Find the mean and standard

deviation of this distribution.

(b) Effie is on a flight that has a scheduled arrival time of 16:14. 2
Using the table above determine the percentage chance that her flight will arrive

before 16:00? Give your answer correct to two decimal places.
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Question 28 (7 marks)

A particle P starts from a point O and moves along a horizontal straight line. Its velocity v
after t seconds is given by:

v(t)—{4t_1’ for 0<t<1
L34, forit<t<9

(a) Does the particle ever change direction? Justify your answer fully. 2

ed © OnCE.

(b) Find the total distance travelled by the particle in the first 9 seconds. 3

ool oefreunce L < R

..B\ ...... 7,‘.‘.@4@...1.)4@...\.& ....... Cétoauwfsfiou

........ B 420 5 wsbin 4 5 s 132 g T R
................................................................. loereeenreens TS 9
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Question 28 (continued)

(b)

(©) Att = 0 asecond particle Q starts from the same point O and moves along 2
the same line with velocity w(t) = kt, where k is a positive constant. Given

that P and Q have the same displacement from O at t = 9, find the value of k.

q
(Crtaezrl el o (E)rz%2
........................................... e emi e SRR £ g R e
R = ok
.......................................................... ?I
N0 vl sl e B

3{edL
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Question 29 (8 marks)

(a) Find the x coordinates of the points of intersection of y = —3 cosx and 3

y = tanx for —m < x < m. Give answers to 2 decimal places.

poin e OQ{V\J{'\QZQQQ/LQ’I‘@V\ whaie botth A

............................................................................................................

D I IR B e R R T T S T S S I T O I I I Y

Sm% ............ H\E ............ R TR e

........................ e

.............. &L/V\ONJLXXO(-'

A .ty X -085
+ne clonmadin ~ ~ —lol
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Question 29 (continued)

(b) For —m < x < m, sketch the graph of the equations y = —3 cosx and y = tanx

on the same set of axes. 2

(©) Hence, find the area enclosed between the two curves and the y —axis. 3

Give your answer to 2 decimal places
o

Ar’j(*&wﬁr%w&%}d% .....................................
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a)

c)

Marker’s feedback for Q 28 and 29

This question was poorly performed by the cohort. Common error included not
justifying mathematically that there was change in the direction of the velocity
from negative to positive and for the first branch and positive for the second
branch of the piecewise function. Approaches exhibited in ideal responses
included substituting values around t=1/4 to justify a change in the direction or a
correct diagram to support the reasoning. 1 mark was awarded to justify that the
velocity changes from negative to positive for the first branch and 1 mark for
showing that the velocity remains positive for the second branch. Few students
used acceleration of the object to state that there is no change in the velocity
which is incorrect. The object may be accelerating and still change direction, so
this is not the correct approach. As this question had asked for full justification,

stating that velocity changes at t=1/4 is not sufficient reasoning.

Mixed performance for this question. Common mistake included, not including
the change in velocity around t=1/4 which means that the distance covered by
the object must be calculated for three parts of the journey instead of directly
calculating from t=0 to t=1 and then from t=1 to t=9. Other mistakes included
calculation errors and incorrect methods such as substituting values in the
velocity piecewise function. Few students calculated the areas of the triangles
formed for the journey between t=0 and t=1 and received the correct answer for
the distance travelled. 1 mark was awarded for setting up the correct expression

for the distance travelled and 2 marks for correct working.

This question was again poorly performed. Common misconception included
considering distance travelled same as the displacement. 1 mark was awarded
for correct calculation of displacement and 1 mark for equating the
displacements of both P and Q hence determining the value of k. The response
must show the calculation of displacement and not just writing values without

relevant working. There was some ambiguity around interpreting the question



Q29

where few students misinterpreted that the displacements are equal only at t=9,
which was awarded appropriately provided the response has shown relevant

working.

This question was generally well answered by the cohort. Common mistakes
included calculation mistakes in using the quadratic formula, not rejecting one
solution for calculating the values of x, leaving the answer in degrees not in

radians and not considering two possible solutions within the restricted domain

[—n,n] . 1 mark was awarded for writing the equation in a quadratic form and

applying the quadratic formula correctly, 1 mark was awarded for rejecting one
solution with correct reasoning and accepting the other solution, 1 mark for

finding two possible values of x within the restricted domain.

Mixed performance for this question too. Common mistakes included incorrect
sketch for y =tan x which showed asymptotes at x = x, both the curves
intersecting at wrong points and incorrect shapes of the curves. Part a) should
have guided in sketching both the curves and keeping the points of intersection
in mind. These sketches are fundamental curves in Trigonometry and must be
practised as a core skill on this topic. Additionally, the diagram must be drawn in
the restricted domain mentioned in the question. 1 mark was awarded for
correct sketch of each curve. If you are drawing multiple diagrams, make sure
you use extra working space at the end to sketch a neat diagram instead of

drawing it in the margin space.

This question was not performed well by the cohort. Common mistakes included

misinterpretation of the area included between the two curves and the y axis,

incorrect expression for Itanx dx and calculation errors. 1 mark was awarded

for writing correct expression for the area, 1 mark for determining jtanx dx and

1 mark for calculating the area. Appropriate carry forward marks were awarded



for legible working. Few students tried using inverse trigonometry formulae in

this context however could not proceed further due to complicated working.
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Question 30 (7 marks)

The duration of telemarketing calls to mobile phone users is a continuous random variable ¢

hours, with probability density function:

T
Fl) = atsin(—t), for0< t<1

2
0, otherwise
4+ s o-a“‘)

(a) Show%(%singt—%tcosgt)=tsin§t (Qasiu Yo kezf 2
................... Bttty ot g R o ST e sl R F;
L-UHU.S = L#ﬁCGSle‘ "3‘-’— éx‘BS\’\n&"' COSIle"_‘]
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(b) Hence, show that a = %. 1
[ A
IR at sinLE =1 by debimtion
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Question 30 (continued)

(c) Show that the probability that a call lasts for more than 30 minutes is: 2
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Question 30 (continued)

(d) The telemarketing company also surveys customers on how the call made them feel,

rating their experience from 1 (very negative) to 5 (very positive).

The survey results were normally distributed with a mean of 3 and a standard

deviation of 0.5.

The probability that a call received a rating of 2 or lower given that the call lasted .
more than 30 minutes is 1.5%. Use the empirical rule when required to answer the

following.

Find the probability that a call lasted more than 30 minutes, given that the 2
customer gave a rating of 2 or lower.

Lo s e A i heeins .
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Question 31 (6 marks)

Elsha is planning to save $110 000 over 5 years by depositing her monthly salary of $M at
the beginning of each month into a savings account. The account pays interest at 6% p.a

compounded monthly. She will need to withdraw $500 at the end of each month to cover her

livi .
iving expenses R~ & °f
(2 o
Let A,, represent the balance in the account at the end of month n. =05 [ <
= 0.005
(a) Show that at the end of the second month, immediately after making her 1

$500 withdrawal, the balance is given by:

A, = M(1.005% 4+ 1.005) — 500(1.005 + 1)

.............................................................................................................. ,&a('

= il e Tep
..... AA;KA‘fM)(loot.)S“OOQ”%P;J(;S‘:AJ’

............................................................................................................

U ark lask i shodinks wink Siiaight Arom Ag fo G-Psvm
(b)  Show that A,, = 201M(1.005™ — 1) — 100 000(1.005™ — 1). ) ) fmru:\a:
e Bna M (1005 4 10087 5. 1005) =50 Loss ..
.................................. G0 antoof cavaes nzn Y. a asl
_;,An:.m»gnof 1.005771) - ..&Tcs.e(.!.:s‘.qsf':.‘ ..... / -1oet
(-Qes -1 \.00% ~|
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Question 31 (continued)

(©) Hence, calculate Elsha’s monthly salary, $M. Give your answer to the nearest 1

cent.

201 (1-c05*e-\) Fais is ¥l onl
........................................................................................ s T e
(d) After the 12" withdrawal Elsha deposits $6000 she received from her 2

grandparents. She decides she can now afford to withdraw a total of $600

at the end of each month for her living costs.

How many more complete months will it take Elsha to reach her $110,000 goal? Lhes
A, 2200 X zoéé.z&(Loos"-ua\ ~Bm ahd (18as” =1) T

n P (1085)2 (1005 r1:00s) 600 (1rl0es)

B - Pl (l-oog k‘l"l'ﬂ(\.()osk"_ é aen e |.003) -600(“"4’0:""'00(‘

.(.—?z.’.f....a.k‘..:..\.\.O.,‘Q.O..O.:.E!r.‘d..k ................... o 0, i ODOD o
h Nn= Kk R=2D

¥ £y .
\\Q 000 = 25“1—%8-33(‘.005— t zogc.;g(l-oos(l-oos )_Qoo(l-o
oS

R R R R e R I P IR R B A R R R R R SRR o e e e e R RO PP
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Question 32 (4 marks)

Consider the lines y = x and y = rx 4+ a, where r > 0 and a > 0.

The two lines intersect at an unknown point in the first quadrant. A sequence of right-angled
triangles is constructed between the two lines. The heights (h)and lengths (1) of the triangles
are labelled as h’l' ll' hz, lz, h3, l3

The graph shows these two lines and the triangles between them.

y
A
y=rx+a
--Sy=X
I
|
l
6
g
/
5
hS
ly
h4
I3
h3
l
2
h2
/
1
h1
> X
(a) State the range of the values of r for which the two lines intersect in the first 1
quadrant.

coocr ey /S

(b) Find the x- coordinate of the intersection point in terms of r and a. 1
¥y =% (l) H=2rx+io
4zenral) | HmEX TR .

x(1-v) = ot 5 B
..................................................... T CEUUER B AREREEREE
= r-\
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Question 32 (continued)

(©) Using infinite series only, find the total area of the triangles between the lines. 2

Give your answers in terms of a and .’

End of paper

A enarimun ot one mark awaroua(v{)f cof r2ct on¢wWvU

i 1 \ o \ ]
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  y =    x  x − 1


   [ 0 ,     ∞ )


  ( 1 ,   ∞ )


   [ 0 ,     1 ) ∪ ( 1 ,   ∞ )


  ( 0 , 1 ) ∪ ( 1 ,   ∞ )


  f  ( x ) =  | 4 + 2 x |


  − 6 ≤ x ≤ 2 .


  f ( x )


  0 ≤ y ≤ 8


  x = − 2


  f  ( x ) .


  f ( x )


  − 6 ≤ x ≤ 2 .


  f ( x )


  − 6 ≤ x ≤ 2 .


  f  ( x ) ?


   tan ⁡   ( 𝜋 + x )  cos ⁡   ( − x ) +  cos ⁡     (   𝜋 2 − x ) . 


  − 2  sin ⁡  x


         sin ⁡  x +  cos ⁡  x


  0


  2  sin ⁡  x


  t


  t =   t 1 ?


  f  ( x ) = b ( x − b )   ( x + 2 b ) 2


  b < 0   ?


  50   %


  16   %


  2 . 5   %


  0 . 15   %


  70 %


  45 %


  60 %


  0 . 27


  0 . 31


  0 . 43


  0 . 6


  P  ( x ) ,   Q ( x )


  R ( x )


  x


   1 24


  −  1 24


  R  ( x ) = P  [ Q ( x ) ]


  Q  ( 2 ) = 5


    Q ′  ( 2 ) = 8


    P ′  ( 5 ) = − 3


  R ( x )


  x = 2  


  24


  − 24


  x


  x =  1 2


  x = 4


     log 2 ⁡  ( x ) − 1 =   3 −    log 2 ⁡  x 2 +    (   3 −    log 2 ⁡  x 2 ) 2 +    (   3 −    log 2 ⁡  x 2 ) 3 + …  


  x = 4


  x =  1 2


  x = 2 ,     x = 4


  y = f ( x )


  y = g ( x )


  y = g  ( f  ( x ) )


    x 2 +   y 2 − 8 x + 10 y + 5 = 0


    ∫ 0    𝜋 4      sin   ( 2 x ) ∙   e   cos ⁡  2 x   d x


  x


  y =  ln ⁡   x


  y =   x 2   e  − x


     sin ⁡  𝜃  1 −  cos ⁡  𝜃 −    sin ⁡  𝜃  1 + c o s 𝜃 = 2  cot ⁡  𝜃


  x .


  2    log 2 ⁡  x −    log 2 ⁡   ( x + 3 ) = 2


  320 °


  250 °


  H P B


  110 °


  B H ,  


  y =  | 2 x − k |


  k


  k


  y = k −  | 2 x − k |  


  k


  C  ( t )  


  C  ( t ) = A   e  − 0 . 14 t


  t


    A


  t  


  $ M  


  M


  h  ( t ) = A   cos    ( B t ) + 13


  C O D


      2 𝜋 3


  D C = 8  3


  A C = B D


  O C = 2 A C


  ( x )


  ( y )


  A B C


  A


  D


  B C


  B D = x


  D C = 1  


  E


  A C


  D E


  B A


  D E = x  


    C A  C E =   C B  C D


  A C


  L = ( 1 + x )  1 −   x 2


  L


  A C


  L


  f  ( x ) = x   e  −   x 2


  y = f ( x )


  z


  Z


  x


  x


  P  


  O


  v


  t


  v  ( t ) =  {      4 t − 1 ,     for       0 ≤ t ≤ 1      3  t ,     for   1 < t ≤ 9


  t = 0    


  Q


  O


  w ( t ) = k t


  k


  P


  Q


  O


  t = 9


  k


  x  


  y = − 3  cos ⁡  x


  y =  tan ⁡  x


  − 𝜋 ≤ x ≤ 𝜋


  − 𝜋 ≤ x ≤ 𝜋


  y = − 3  cos ⁡  x


  y =  tan ⁡  x


  y −


  t


  f  ( t ) =  {      a t  sin ⁡   (   𝜋 2 t ) ,     for     0 ≤     t ≤ 1   0 ,      otherwise


    d  d t  (  4    𝜋 2  sin ⁡    𝜋 2 t −  2  𝜋 t  cos ⁡    𝜋 2 t ) = t  sin ⁡    𝜋 2 t


  a =     𝜋 2 4


  1 −  1   2 +   𝜋  4  2


  30


  1 . 5 % .


  $ M


    A  n


  n .


    A 2 = M  (   1 . 005 2 + 1 . 005 ) − 500 ( 1 . 005 + 1 )


    A  n = 201 M  (   1 . 005  n − 1 ) − 100   000  (   1 . 005  n − 1 ) .


  M


  y = x


  y = r x + a


  r > 0


  a > 0


  h


  l


   h 1 ,   l 1 ,  h 2 ,   l 2 ,  h 3 ,   l  3 … … … . .


  r


  x


  r


  a


  a


  r

