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Section I
10 marks
Attempt Questions 1-10

Allow about 15 minutes for this section.

Use the multiple-choice sheet for Questions 1-10.

1 Which diagram is the correct sketch of y = [3x — 2|?

A. B.
¥
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2 If f(x) = 3x% and g(x) = %, which of the following statements is correct?
A. f and g are both odd functions
B. fisaneven function and g is an odd function
C. f and g are both even functions

D. f and g are neither even nor odd functions



A bag contains 4 blue coloured marbles and 6 red coloured marbles. Three marbles are
selected at random without replacement.
What is the probability that at least one of the marbles selected is blue?

A, 1
6
B. 1
2
C. 5
D. 29
30

What is the domain of f(x) = log,(1 — 2x)?

A. S 1
X3
B. S 1
x — —
2
C. < 1
x5
D. < 1
*S73

The number of students in the seven schools in a specific school zone are given below:
218,265,284, 301, 336, 348, 383

Suppose that the number 383 from this list changes to 432. What will happen to the mean
and median?

A. The mean increases and the median increases.
B. The mean increases and the median stays the same.
C. The mean stays the same and the median increases.

D. The mean and the median stay the same.
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It is given that in a sector, the ratio of the length of arc () to radius (r) is -E

!

A\
O ¥
Which of the following is the correct expression for finding the size of the central angle (&) in
degrees?

A, 180a

B. 180
a

C. 180m
a

D. ma

Which of the following function could be the given polynomial graph?

20-_ Y PPN
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A y=(+2)%(x—1)(x~3)
B. y=-=(x+2)%x—-1(x+3)
C. y=0x+2x—-1D*3~x)

D. y=x+2)%*(x-1)@~x)



Let h(x) = i—% where

f2)=4 g(2) = -2

F@=3 9@ =2

What is the gradient of the tangent to the graph of y = h(x) at x = 27

A. 9
B. 9
4
c. 9
16
D. -2

A function f(x) is such that
k K
J- fx)dx = 2[ f(x)dx
—k 0

Which of the following could f{(x) be?
A f(x)=sin2x
B. f(x)=cos2x
C. f(x)=tan2x

D. f(x) = cosec2x
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Question 11 (2 marks)

Solve for x.

6(2x—3) =8—2(3x + 1)

Question 12 (3 marks)

The population of a town in NSW has shown a linear decline in the years 2011 to 2019. In
2011 the population was 34300 people. In 2019 it was 27740 people.

(a)  Write a linear equation expressing the population of the town, P, as a function of ¢,
the number of years since 2011.

(b) If the town is still experiencing a linear decline, what will the population be in
20257
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Question 15 (2 marks)

Given the function f(x) = vx? + 9, use the trapezoidal rule and four function values to
find the area under the curve between x = 1 and x = 4. Correct your answer to 2 decimal

places.
¥y
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Question 16 (3 marks)

At Kyan’s Burritos, the owners regularly ask their customers if and why they are not
happy with their burritos. Kyan began to draw a pareto chart to display this information
but left it incomplete. The partially completed Pareto Chart is shown below:

Reasons for customer dissatisfaction

%
200 7= —T1100
) 180
150 - : I S 1
T 160

Lh
<
I 1

Number of complaints

&
| Ty'pé'__bf complaint Frequency (éumu_[at:_iv'e'- | 1 Cqmqlativ;a
e . requency percentage (%)
Wait time 200 200 25%
Guac amount 150 350 43.75%
Not fresh A 61.25%
Too spicy 120 610 76.25%
Filling amount 120 730 91.25%
Expensive 70 800 100%

Show that the value of 4 is 140.

Hence, complete the table and the pareto chart above.
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Question 17 (2 marks)

Find the equation of the tangent to the curve y = sin x at the point (g,-;:) Leave in the

form of the ay + bx + ¢ = 0, where a, b and ¢ are exact values.

Question 18 (2 marks)

The first term of an arithmetic series is 7, the common difference is 2 and the sum of the
first » terms is 247. Find the value of .
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Question 19 (6 marks)

A population of bacteria is modelled by the function P (t) = Py X e**, where P(t) is the
population at time t (in hours), P, is the initial population, and k is the constant growth
rate.

(a) Given that the initial population Py is 100 bacteria and the population triples every 4

hours, show that value of k = %31.

(b) Determine the population of bacteria after 12 hours.

(c) Find the time it takes for the population to reach 100,000 bacteria. Leave your
answer to the nearest minute.
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2

Given the function f(x) = 2x3 — 2x2 — 4x + 2. Determine the interval(s) where f(x) is

Given the following two functions f(x) = x? — 3 and g(x)

Find the domain and range of f (g (x)).

Question 20 (3 marks)
Question 21 (3 marks)

decreasing.
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Question 23 (4 marks)

A ship sets sail from point P on a bearing of 060° for 150 km to point Q. It then changes
course and sails on a bearing of 160° for 200 km to point R.

Diagram not to
scale

(a) Determine the distance from point P to point R. Correct your answer to 2 decimal
places.

(b) Determine the bearing the ship must take to return directly to point P from point R.
Correct your answer to the nearest degree.
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Question 24 (5 marks)

A financial analyst is studying the relationship between the number of years of
experience, 7 (in years) and the salary, s (in thousands of dollars) of employees ina
certain industry. The analyst collects data from a sample of employees and records their
years of experience and corresponding salaries as follows:

(a)

(b)

(c)

Years of Experience (1) Salary (s) (in $1000s)
1 65
3 70
5 80
7 100
9 130

Calculate the least squares regression line for this data.

Why is this line NOT useful for predicting the salary for a person who has 12 years
of work experience?
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Question 25 (3 marks)

The scores of a Year 11 economics examination are shown in the back-to-back stem and
leaf plot below for classes 11A and 11B.

ITA 11B
8751519
98 8842|6144

7521710357

3 1) 8125678
41 9 |1 2

Mrs Cartwright claims that class 11B did better in the examination than class 11A.

Do you agree with Mrs Cartwright? Justify your answer by referring to the median and

skewness of the two sets of scores.

21



Question 26 (5 marks)

The velocity-time graph shows how a particle travels during a period of 7 seconds. Initially,
the particle is at the origin and travelling at 5 m/s to the right. The graph has two horizontal
intercepts at t = 1 and t = 5. It also has a turning pointat t = 3.

Velocity (m/s)
107

o
t

[ N I T L S T -
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e e —t—

7: Time (s)

[
PP
+—t—rt

VRN

(a) Explain the meaning of the horizontal intercept at = 1.

Question 26 continues page 23
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Given the following function f(x).
1 .
Sketch 2f (— Ex) on the axis below.

Question 29 (2 marks)
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Question 30 (6 marks)

The quantity Q in mL of a certain chemical in the body varies during the day and is given
by the formula Q(t) = 4 + 3 cos (1‘4_“)

where ¢ measures hours from midnight.

(a) Find the period in hours of the function Q.

(b) At what time or times of the day is the quantity a minimum?

(c) What is the minimum quantity of the chemical the body will contain?

(d) A hospital patient requires a pill to temporarily boost the amount of the chemical
whenever the quantity in his body falls to 1.5 units. At what time will a nurse have
to wake the patient to give him his first pill of the day? Give your answer to nearest
minute.
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Question 32 (4 marks)

The first two terms of an infinite geometric sequence are Ty = 20 and T, = 16sin? 8,
where 0 < 8 < 2m, 8 + 1.

(a)

(b)

Find the range of the ratio (r) in this geometric sequence.

By developing an expression for the sum of the infinite sequence, find the values of
8 which give the greatest sum.
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Question 33 (3 marks)

The diagram below shows the graphs of the functions y = 2 cosx and y = VZ sin 2x

between x = 0 and x = 12[-

The two graphs intersect at x = E and x = -;5

¥

2
y=2cosx

y=+v2sin 2x

r
4

Find the area of the shaded region. Leave your answer in exact form.

ISIE
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Question 34 (3 marks)

A flood insurance company determines that N, the number of claims received in a month,
is a random variable with

P(N = n) =2 forn = 0,12, ...

gn+1?
The numbers of claims received in different months are independent.

In any consecutive two-month period, calculate the probability that more than one claim
will be received, given that zero claims were received at least one of the two months.

35
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Question 35 (5 marks)

Melinda visits a bank and makes a single deposit of $@. The annual interest rate is 3.5%.
(a) Melinda wishes to withdraw $8000 at the end of each year for a period of n years.
Show that an expression for the minimum value of @ is

8000 + 8000 + 8000 - 8000
1.035 * 1.035%¢  1.035% 1.035™

Question 35 continues on page 37

36
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37

Hence, or otherwise, find the minimum value @ that would permit Melinda to
withdraw annual amounts of $8000 indefinitely. Give your answer to the nearest

dollar.

Question 35 (continued)

(b)
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Question 36 (5 marks)

The diagram below shows a large bio-diversity precinct the council is planning to build
inside a large park. OAB is a sector with centre 0, and radius x kilometres. Arc AB
subtends an angle of 8 radians at 0. The equilateral triangle BCO adjcins the sector.

A

The perimeter of the precinct as shown in the diagram is given to be (12 — 2v3)
kilometres.

Calculate the maximum area of the precinct (0ABC). Leave your answer in exact form.

Extra writing space is provided on page 39
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End of paper

Question 36 {extra writing space)
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Killara
High School Epr—

Mathematics Advanced

Section I — Multiple Choice Answer Sheet
Use this multiple-choice answer sheet for questions 1 — 10.

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@ C DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer.
AG® B g i 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

A W B W eQ) DO

Start
Here >

3. AO BO C® DO
4, AO BO C® DO
5. AO B® CO DO
6 AO B® CO DO
7. AO BO CO D@

10. AO BO C@ DO
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- Question 11 (2 marks)

Solve for x. : 2

6(2x —3) =8 — 2(3x + 1)
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Question 12 (3 marks)

The population of a town in NSW has shown a linear decline in the years 2011 to 2019. In
2011 the population was 34300 people. In 2019 it was 27740 people.

(a) Write a linear equation expressing the population of the town, P, as a function of #, 2
the number of years since 2011.
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(b) If the town is still experiencing a linear decline, what will the population be in 1
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Question 13 (2 marks)
Evaluate 2
Question 14 (3 marks)
Given that E (X) = 2.5, find a and b. 3
X 1 2 3 4
P(X =x) 0.3 a b 0.2

a-{—{o ()L @
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- Question 15 (2 marks)

Given the function f{x) = vx? + 9, use the trapezoidal rule and four function values to 2
find the area under the curve between x = 1 and x = 4. Correct your answer to 2 decimal

places.
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At Kyan’s Burritos, the owners regularly ask their customers if and why they are not

happy with their burritos. Kyan began to draw a pareto chart to display this information

but left it incomplete. The partially completed Pareto Chart is shown below:

Reasons for customer dissatisfaction

AN Ginder e,é}‘« %L\-'ag
Co e ngn

the  pacefo | Chm{
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@ A 180
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e e Lovvett  Coltma
) T
§ &5 o 38 Grph o 4
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S
S ¢ e | rray|e
“ W ;Z .
Loyt
. . Cumulative Cumulative
Type of complaint Frequency frequency percentage (%)
Wait time 200 200 25%
Guac amount 150 350 43.75%
Not fresh A 440 61.25%
Too spicy 120 610 76.25%
Filling amount 120 730 91.25%
Expensive 70 800 100%

Show that the value of 4 is 140.

Hence, complete the table and the pareto chart above.
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Question 17 (2 marks)

Find the equation .L‘((Jof th-i- gn%%ﬁ to the curve y = sinx at the pomt'f‘" ) Leave in the ngmu/b%/(
4 A
form of the y=-ma—t.c, Where m and c are exact values.

BE\’\:LH s YT Y= o ém{@.\....f\ﬁ ...... the, J rodéua
o o e taaeals I
B=8s = oo F o
........................ Yug =l by o e

) | T N A ,
%‘-{ e A~ TZ—: = e i Meury goc. Q@Hﬂﬂ b @*b’tﬂ

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

I AT pom\-

. Shodetes  fd Hh A@mmhw %@% S C&i& ad
FEENEANY uaknon G B \Aﬂmr\r

Question 18 (2 marks)

The first term of an arithmetic series is 7, the common difference is 2 and the sum of the 2
first # terms is 247. Find the value of 5.
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Question 19 (6 marks)

A population of bacteria is modelled by the function P (t) = P, X e*¢, where P(t) is the
population at time t (in hours), P, is the initial population, and k is the constant growth

rate.

(@)  Given that the initial population P, is 100 bacteria and the population

hours, show that value of k = %E.

triples every 4
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(b)  Determine the population of bacteria after 1,2 hours.

- VLY "
Plizx=.lo R.L. !

(¢)  Find the time it takes for the population to reach 100,000 bacteria. Leave your

answer to the nearest minute.
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“Question 20 (3 marks)

Given the function f(x) = 2x* — gxz — 4x + 2. Determine the interval(s) where f(x) i 3 p \;ﬂ |
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.............. LU0 e e dglrore - Stotronny
N~ S“i‘_f-’:g+%xéxq.ﬂ_ﬂ Posnts it ok,

oz S LA+
......... = [ maxk:

"_ $ -_-f:v [2f @W&c’/’{i ,/,lﬁé-f@fm o

it tlo hafnve of

__________ Y  Stefdnavy pds
"""""""" - :éL Oy AZ ‘"2/'; Lo naaxl

{
= — Coverdd  tn teryal.

Question 21 (3 marks)

Given the following two functions f(x) = x% — 3 and g(x) = 2 — x. 3

Find the domain and range of f(g(x)). I \&/}Q N

e vz oAt
................ ... QMP osite 0

el ma B 2 X T g XKD Lmayf: -
YAng €. [“3 ..... S 2.,) e Corveet

ﬁéﬂ P e

........................................
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Question 22 (5 marks) e s S
Gt 1t = S'E Provide correct solutions 2
(a) Prove Use trigonometric identities to
sec?0) simplify LHS t0 1 + —— or
W— casec (26? i tanZ 26
............ fan-E-4 } T EE) 1—cos? 28
LHS b . r—
{ THS = g™
t i
iy f + -E-m{"FJ FaAL M 1)
] = [ = Cosi(:@)
= ] 4 folte Cosiam)
. o 3o 3
S . B —
S e
= Rits l
= SintLwd o ,
e
. =
S =V ) S
®) 2(20) ke , F
sec . w i
e solyve ————— = 2 < < . !
Hence, solve seci(26 =1 2where) € = m. :j;: :
P2 4 CE
Ot 20 £ 2T e
2 — iy
CQQ”(‘ (?Q) . 2__,

- T
Cosec (20) =  Tio Z AN
[ T /// \\
142
<in 639\
\
Crmedo 3N s TS
Y LA BV h \3‘2-
. r 0 fAs
25] g —% 7 i' T
oy Ly S i
. @y 25 2 LI
v D Ty i -4
™~
Part {a) was done well by all the students. The most 13 A - :
common error for Part {b) was that many students Provide correct solutions
either forgot to take the & into consideration Change the domainto 0 <28 < 2w

when squar rooting sin®(28) or forgot to

change the domain to 0 < 28 < 27 Use part (a) to simplify the equationinto |1

i =+ 1
sin(20) = iﬁ
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Question 23 (4 marks)

A ship sets sail from point P on a bearing of 060° for 150 km to point Q. {: then changes
course and sails on a bearing of 160° for 200 ki 1o point R,

Diagram not to
scale

{a) Determine the distance from point P to paini R. Carrect your answer to 2 decimal 2
places.

e

Jiso' 72007 - 9 6e (200 ) (s Go

1

229..2

1

Provide correct solutions 2
Show that £PQR = 80° or apply the cosine rule 1
(b} Determine the beartng the ship must take Lo return directly to point P from point R. 2

Correct your answer to the nearest depree.

200"+ PR - [0
Cos LORT = 2 (ORD(PR)

LORY = 40.32800 ...

Bec{rn;\a = 560 - L@QP o ‘?/O
= 2qqéb 4. Provide correct solutions |2

= Boo’ 19 Show that ZQRP = 40° |1

= Part (a) was most done well by most, however there were
a handful of students found the incorrect value of ZPQR
e Many found the bearing of R from P instead of P from R

Quick Notes Page 3



Question 24 (5 marks)

A financial analyst is studying the relationship between the number of years of
experience, 7 (in years) and the salary, s {in thousands of dollars) of employees in a
cerfain industry. The analyst collects dma from a sample of employees and records their

years of experience and corresponding salaries as follows:

Years of Experience (n) Salary {5) (in 510005}
1 65
3 70
5 80
7 100
9 i30

{a) Calculate the least squares regression line for this data,

=47

Provide correct solutions

Find the correct value of
aorb

Bt t 49

b= 3

:li:‘:i
C
i
C 2
-.{
cm

(b) Interpret the slope and intereept of the regression line in the context of this problem.

Provide

= (()V\. O\UWMQ/ one C’\@atf ThCfErEs in E’){p&wm correct

the. salery .ncmmes

\nm $“8ODO

solutions

Correct

interpret

- TM& 5&{"'{’}‘\? 5&‘[,61‘”:}] (3 $4C{ oo the slope or

{c} Why is this line NOT useful for predicting the salary for a person who has 12 vears

of work experience?

the
intercept

handful of student interpreted
carrelation coefficient instead

Can'l __assume ﬂﬂa{ Sa{wvi [ OV EP5ES
ot the  Same. ot {\3 @l ‘fe,or q.
Part (a) was done well by everyone ko
Part (b) was done well by most, but a Provide correct solutions
20

Part (c) was done well

Quick Notes Page 4
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Question 25 (3 marks)

The scores of a Year 11 economics examination are shown in the hack-to-back stem and
leaf piot below for classes 11A and 118,

ilA I11B
§ 7515 |9
el 98884216 |44
S\ewed 3118256738 |
41 9112 S\Cw&/\

(s (o

Mrs Cartwright claims that class 11B did better in the examination than class | LA,

Do you agree with Mrs Cartwright? Justify your answer by referring to the median and
skewness of the two sets of scores.

Medion WA : 6%

oot T T L
R S o

m&jiw\ WRo- oy 1S

N\rs (as iulf%H’ b copieet berase.  the  paedion

of B & hghor than WAL Mse 1lns

Cesi\ie. . ove. V\E’O.Mﬁvn\:} Qeewseh Poning thed

WRS  feeults \{!}J‘ﬁ \’\Iﬁ\x&"-

Provide correct solutions

the skewness of both class.

Correct calculate the median of both class and correctly identify

skewness of both class.

Correct calculate the median of both class or correctly identify the

Many student found the incorrect median for class
2t 11A or 11B and they also incorrectly identified the

skewness of both class.

Quick Notes Page 5
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Question 26 (5 marks) X

The velocity-time graph shows how a particle travels during a period of 7 seconds. Initially,
the particle is at the origin and travelling at 5 m/s to the right. The graph has two horizontal
intercepts at t = 1 and ¢ = 5. It also has a turning point at £ = 3.

Velocity (m/s)
107

L - I S VY - R R - V.
g enem oo

il i 3 ; ) d : : Time (s)
-2 4
M
-3y L
C
O
(a) Explain the meaning of the horizontal intercept at 7 = 1. 1 %
............ The. f?’&k’WLL‘ /4 LS BZ T L
B
Ci .......... =
Fegdbak:  Syme Stadetts _mentioned.’ mr{ ile.C /mugpaf 5
diveckron  vuithoud. sguds ng.1had it s Statina z e
(b) When the acceleration is not zero, what is the direction of the acceleration? 2 :u

N
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I
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1
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I
1
1
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L
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r.
L
s
]
]
r
]
t
E
i
1
1
1
1
1
1
i
1
|
1

......... g A—1 = | et

Evon,. t=20 & £735 -4¢C6(’W4;ffw Corveel |
degerrlod

Tl Ceft.. .?7%9:17——-(‘:- accelo s
Froma. 153 L) =754 a Ceeleretrom *ﬁ/’(phgun“fay_

AS o g yiﬁl\;(i. memkj,

----- Feedback:  Somg... tudots. shoald ... 1% o
['QCCY‘[/L corcect {’{rm.ﬂo(ojﬂ. Most _&,\, ik (nFervals

|
Question 26 continues page 23 ':
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Question 26 (continued)
(c) Hence sketch the displacement-time graph below. The displacement is 0 when

t=2.2secandt = 6.8 sec.

Velocity (m/s)
104
94
8+
7+
6..
54
4...
31
21
1+
N : . ;_ p . ? : +Time (s)
-2
3o i [~
1 [ hay{Cs i
-5
S movthbness of
+le Cuvve.
-y o | marle:
Isplacement (m N ~
104 Coryect LN TLWC—EWTC
z: PJJ:A’fS.
7..
6.-
51
4+
3..
24

—
- -
3
i

3 ¢ —iTime (5)
ol | CpE
-3+
44
54 e

s

3

{

|

l
<

Pe@”“m&k“ e 05 Wportand. - to C[eaf(ﬂ cdlicutt e
Lhe S’rwf;‘()b’lﬁiﬁ 190{9%5 gt 1 =] vl {=¢
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Question 27 (3 marks)
Solve the following equation:

X = 2x% 53~ 2xt x5 = 2x8 4 = —

U1 N

Where —1<x <1

b
Lo i T S
(4 = o Ty Pt b

...... CRN.=2D (XN Zma

— 3__._.2: oy NI

Ceed hath. [he. question /'{a s boen. Yee......Povr /.iji°

A number &{ usleate Al pot

recognise  Ah'S (S & Jeometrc

End of Booklet 1 Section II
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Question 28 (2 marks)

. d T 3 -
Given thaté = COS (x - :1:) and y = 2 when x = y find y in terms of x. 2
....... - -
f - ™ - , ~ Tr\ j ! a
q*’:ﬁb S\_a':'_ —-#}d‘y - xt)rf:!”“‘z: Ty
“ B — ;"ﬂaf@ f“'
........ . [/ ?TT‘_ sl ..-! el I3 fi‘;;\-{'é? )‘:!'
Pied % 3 72 = S Lo T L
«f L4 L
— 3T/ '
= o
fer
7 - \, [ P 7
. = o B ) b
........ -
C o=y

A | mark  for

i » ' 'ff.r\n}
TFrasl TR

This guestion has dore well

A small poamber of students  could it
nbeqrate COSME oy ehikengt Lo
Lyare ok the  exact valye .
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Question 29 (2 marks)

Given the following funcﬁon f(x).

for

Moe

;
i
i L
{ !
i i )
A 1 i3
|
w R i N
e = PR A N v
: ]
{ ¢ w i .
j ; o i i
b B SO d !
i : ! !
H H N 2
: ! :
-] i Hod 1] -3
e e wtelell TS P NN S N JW- ﬁ.l...“ -
: - “ ;
: T T ;
SN SO T ! :
CRNUY PR S B SR ORI IS SV N -

k] DR VRPN MU ST PP
1
H

; B

; - : i

- T :

. i

! v i

) | i

{ i

- L2 e snman

H

1

Sketch 2f (—~Zx) on the axis below.

| Maf fe

> x
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Question 30 (6 marks)

The quantity Q in mL of a certain chemical in the body varies during the day and is given
by the formula Q(£) = 4 + 3 cos (T_;E)

where ¢ measures hours-from midnight.

(a) Find the period in hours of the function Q. M oit -g;.mm ol @{ 1
ﬁ} ...... +
&
..... = & hourg | ...tnacY  ter  cofred 50['.'?.‘% an
(b) At what time or times of the day is the quantity a minimum? 2 O
Ny - + H el
QU E O - gy
oY= b Rowes R ' o
M@S'{‘/@ﬁap@—fdd WO_’(—}@rnuro&g avv-:-,dfu ‘f@f- Pa»j(b) 6 3

Tweeg 6L Yra é‘mug oge V7 andy < oim, @ okl fof
e Wheze Soluko

«.r.._-—,
(c) Whatis the minimum quantity of the chemical the body will contain?
&) é“‘r\) b o 3 cesT
4 ; -
Y Most-dbdech did coell T |
(d) A hospital patient requires a pill to temporarily boost the amount of the chemical 2

whenever the quantity in his body falls to 1.5 units. At what time will a nurse have
to wake the patient to give him his first pill of the day? Give your answer to nearest

minute. )
|
VS k4 Zen (TE s \‘ﬂ
-~ _?; > = (e ::‘:« . K\) m&‘\r\\[ )S°f f‘ﬂq‘“ A0
J IO
T o
lff = M- s sifﬂ = 2 5559 .

. 2. 5504 X e R 2 [ (i .

N~

31 Selu sien



Question 31 (4 marks) f
Given that y = x? In(x) g ‘

. (a) Show that 2 .é
% = 2xIn(x) + x ‘E

i
g

x?*In(x) x? :
> vy +C E :

fxln(x) dx =

o [ 2xlid 3 dp= gl
g

=
e
a
8

A" . [ . g
= Zjl.lex)eAx +/¢0ij S Ve E

....... e . .""'3
l@wtu l\:ocd t @-ﬁ—ow ﬂﬂ}f
A.ﬁ«-«.::( Alde = h;;j&qu ' e S e—-—---4 | =
SelE ) They jusrespied \

e ntantial [nskfe i
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Question 32 (4 marks)

The first two terms of an infinite geometrlc sequence are T1 = 20 and T, =16 sin? 6
where 0 < 8 < 2m, 6 # .

(a) Find the range of the ratio (r) in this geometric sequence. 2
7";. [Csnle e

®</\<i _____ [ Mr}wc;cmjwmfdz
eR r&/o, :( 1 w-wv{gr#vcewtdm”?@
m&wgmmww@ “ »

Pﬁowgﬂ The f’cu??f @ﬁé

(b) By developmg an expression for the sum of the infinite sequence, find the values of 2

& which give the greatest sum [ ->

5 ~4smf@«
- _ /z‘}o -
R e R
ol "'z“@.o Cgfw’l u;ge:'»\)
% /ﬁ\z ‘
""" e T Sy B < 21
wendg o 8 7F o = (R PES
812 —ou|E [ 100 0] % o] I 100,
s {999t Jies| 9.9 sTaaas Vico| aa9¢
\ TR
........ — ’Nmﬁj““ﬁ o ¢ ;7\'}

Dl gioe Raguabere) 1y ok o comedd cnnes_




Question 33 (3 marks)

The diagram below shows the graphs of the functions y = 2 cosx and y = \/_ 2sin2x
between x = O and x = g

The two graphs intersect at x = Z“ and x = -725

¥
2

y=2cosx

V2

y=+2sin 2x

FNEl
IS

Find the area of the shaded region. Leave your answer in exact form.
N2

O SO M OO,
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Question 34 (3 marks)

A flood insurance company determines that N, the number of claims received in a month, 3
is a random variable with

P(N =n)= nH,fornz 0,1,2,.

The numbers of claims received in different months are independent.

In any consecutive two-month period, calculate the probability that more than one claim
will be received, given that zero claims were received at least one of the two months.

/ (? SDC&&O‘\ __,,,{
g \ oLz (P L2t PLom) +P(n,2) ]

A RPN N . IQ( ...... "KLP( o) P(T ) i /)( {J P( 0 )
Fp{ Gy ),{_P{@,m) + /)( f’l,CJ}

=
e AT
2, =
\ RO N o “*‘(;é‘x’s&
........... P o)
\ ‘Ewé% ..................................
\: ! -“?,:”"f
=
_—

_&/ / Crve it f&w9 It SL
CVerfs D 4 Pkl Gthe

Onﬂ, »w:\([c, Q.A/é’,m o
P/ 205=

‘»%s%éhw'-»%

Qin

=
2
<) =
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; Question 35 (5 marks)

Melinda visits a bank and makes a single deposit of $¢. The annual interest rate is 3.5%.

(8)  Melinda wishes to withdraw $8000 at the end of each year for a period of n years. 3
Show that an expression for the minimum value of Q is

e ———

8000+ 8000 . 8000 . 8000
j 1.035 ' 1.035% ' 1.035% 1.0357

; A, = Qrtoss - weco

Aoz ALX[032S — FooO

= = {.oss‘a' — B riroi — FooD

VB

(e l-03s - P00 x 1035 — FEGD ¥{. 05§~ FHEES

= @x 10353 - Foeo( (035" + loss £ 1)

Rnz Qxl.055" — Rao0( | 4 ).0254...4 035"

7 O35~
r;".@...?(...j:..9.55..’-\...."..’—.:.“?63@“6.... 0 5 3 3__ )

@x{oﬁs (Hf 03 + 1,035 4 1035 +... 41 085" ")

}l few Shndets
M’MWW Provide correct solutions 3

-y e, Koo P> SoeO
6): oot oz T ozset. Lot Toae
60 ) fZA@QU
EX v ol (b/@i.-— s —-" PR
G R

‘{’Y‘ﬂ -é\j nsL Find the correct expression for 4,, 2
m \/% “u L—{' S Write the correct expression fon.&& Az or Ay 1

& oxpres B he - A
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Question 35 (continued)

{(b)  Hence, or otherwise, find the minimum value Q that would permit Melinda to 2
withdraw annual amounts of $8000 indefinitely. Give your answer to the nearest
dollar.

§ 000 @0@0 _,_ ‘

e L { n?_ [

[ro3s st

w0 - !
{t LC o = { '9&3'
Boo
- 3 A-1%
M Ualue = ‘ :
e
$222.57. 4>

/34 tgriatie wuffw

mimpmum Jadve X 2.5 = Poop

Qoo

[ NV (o

3.5

222357143

ﬁ Dov o (Nw(

Ln genesad

i
R
&
]
)
3
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-
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o
1
)
[ |
oA
]
S
O
1
=)
b
o
]
1
]
-1
§
)
i
1
o
¥
t
i
o1
¥
3
T
r
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Provide correct solutions

Using the correct limiting sum expression to
find the minimum value

37



Question 36 (5 marks)

The diagram below shows a large bio-diversity precinct the couneil is planning to build 5
inside a large park. OAB is a sector with centre 0, and radius x kilometres. Arc 4B
subtends an angle of & radians at 0. The equilatera] triangle BCO adjoins the sector.

A

The perimeter of the precinct as shown in the diagram is given to be ( 12 - wa_)
kilometres.

Calculate the maxinum area of the precinct (OABC). Leave your answer in exact form.

Argm AB = 12-233 -
B ot
g 1 £ - 285~ 9L =" L

E e

r40 __Lz_' ZJ;’O
U~ = =7
25 \ P {,Tl;\
A= S LR >
ERas— ] ? 33
e X E L S
el o
I ZRN i

__Ptltfcox QL DOBL 7 Ee

.....Avfgm 9\%. Celleor. s “\'i?‘-lz)( 8.= -2-655
_w

R @u\é»f’é_ o f@«,\/ éffw(éds o/ /éQ]Z‘L
A4 o pert gt pres o Dogc
B3 |Pr fow  Shdats Gt & LAM

- reo-df LR C oS Peteaf - Aol as
QVPA
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Question 36 (extra writing space)

PN

fvyex U{\‘ {"!\ﬁ"ﬂlﬁ:‘, 4 ﬂ'-rCr\uI— Xrtor

e i e e i S o e o e e ik e e o T ot o oo e e

Y. 1
P = sl A —_—
e,;l-'u 2(‘_;{/ p J)
I 2 2 j;
p (o8 t{o- B
(A’,]{\‘r Y3 =0
I o L ’(“[@“E) -0
\
E—b OO { S —
: R :@
g o= '“Z{; “-’J})
= ~ 1&‘]1 :bj
42 7D
X T2

Al w6 o
Since.  Ax*. 7 T3 ,other  2LF2 m maviman

Provide correct solutions

. . dA . .
Find the expression of il equivalent merit 4
Find the correction expression of the total area of the 3
precinct

Find the correction expression for the area of the triangle |2
or the area of the sector in terms of x or 8

Find the correct expression of @ in terms of x, or 1
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