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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 == I 3x - 21? 

A. B. 
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2 If f(x) == 3x2 and g(x) ==~,which of the following statements is correct? 
X 

A. f and g are both odd functions 

B. f is an even 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 
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3 A bag contains 4 blue coloured marbles and 6 red coloured marbles. Three marbles are 
selected at random without replacement. 

4 

What is the probability that at least one of the marbles selected is blue? 

A. 1 
6 

B. 1 
2 

C. 5 
6 

D. 29 
30 

What is the domain of f(x) = log2(1- Zx)? 

A. 1 
x>-

2 

B. 1 
x>--

2 

C. 1 
x<-

2 

D. 1 
X <--

2 

5 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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6 It is given that in a sector, the ratio of the length of arc (I) to radius (r) is::_ 
a 

7 

l 

8 
0 r 

Which of the following is the correct expression for finding the size of the central angle (0) in 
degrees? 

A. 180a 

B. 180 
a 

C. 180rr 
a 

D. rra 

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

4 -3 

I 20 

-~-r ~~--:----1-s 

10 

·5 

-2 -:1 
-5 

.. . 10 

-15 

'-20, 

2 

A. y = (x + 2)2(x - 1)(x - 3) 

4 

B. y = -(x + 2) 2 (x -1)(x + 3) 

C. y = (x + 2)(x - 1) 2 (3 - x) 

D. y = (x + 2) 2 (x -1)(3 - x) 

X 
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8 Let h(x) = ;::: where 

/(2) = 4 

f'(2) = ½ 

g(2) = -2 

g'(2) = 2 

What is the gradient of the tangent to the graph ofy = h(x) at x = 2? 

A. 9 

4 

B. 9 
-
4 

C. 9 

16 

D. -2 

9 A function f (x) is such that 

k f" J_"t(x)dx = 2 
0 

f(x)dx 

Which of the following could f (x) be? 

A. f (x) = sin 2x 

B. f (x) = cos 2x 

C. f (x) = tan 2x 

D. f(x) = cosec2x 
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10 The graph ofy =sin(";) where x E (0,7] is shown below: 
y 

-1.5 

Which of the following is the solution to the inequality? 

sin (rr:x) + ! > 0 
3 z-

A. 

B. 

C. 

D. 
[
7 11] 

XE 2'2 

End of Section I 
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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 oft, 
the number of years since 2011. ___ .............................................. ___ ......................... ___ ............................................................................... .. 
....................................................................................................... ·---······"·"····"""'"'""'"'"'"""""'"'"''·"······· ......................... .. 

........................................................................ ___ ........................................................................................................................... . 

................................................................................................. ___ _ _ __ ................................. .. 

----·········· .. · .. ·· .. ····· ...................................................................................... ___ ... ,. .......................................... .. 
............................................................................................... ·----·---- ----................................... .. 

(b) If the town is still experiencing a linear decline, what will the population be in 
2025? 
.................................................................. ___ .............................................................................................................................. .. 

........................................................ _____ ................................................................................................................................ .. 
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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 I 2 3 4 t 
( 

P(X = x) 0.3 a b 0.2 ! 

............................ --------······ .. ····· ........ ___ ....................... ___ ,,, ............................................................................ .. 

.................................................. ____ , ________ _ 
---.. ···············----· ................................... ___ _ 
........................ ___ _ ____ ............................................................................................................ ___ ........................ . 

___ .................. __ _ _ ___ ............................................................................................................ .. 

___ ...................................................... ·-----························----····""''"""'"'"''''"'"'""··"·"·"·"·"· ................................ , 

............................................................ ____ ...................... ____ .......................... ____________ ................... , 

................................ ___ ................................................................................................................................................................................ .. 

................................................................. ____ ....................................................................................................................................... .. 
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Question 15 (2 marks) 

Given the function f(x) = ✓x2 + 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 
10+----------------------

8+-----+----+-----+----+-----< 

2+-----

1 2 3 4 5 

---·······································---······························---·······························----

.................. -----------······················ ............................................ _________________ _ 
····································································------- -----··································---·---

·························----····································································---·························································----

----···········································································································---

--------··································-----··························································---

............................................................................................................................................................................... ·---····························•"'' 

----········································································································································································································· 

........................................................................................................................................................................ ____ ,,,.,,, ............................... . 
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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 fo draw a pareto chart to display this information 
but left it incomplete. The partially completed Pareto Chart is shown below: 

Reasons for customer dissatisfaction 
% 

200T~~-~-~-~-~--~100 

fl 
·@ 
a.. 
8 
0 
(J 

4-, 
0 
'­
OJ 

.D 
8 
::l z 

Type of complaint 

Wait time 

Guac amount 

Not fresh 

Too spicy 

Filling amount 

Expensive 

150 

100 

50 

Freqnency 

200 

150 

A 

120 

120 

70 

Show that the value of A is 140. 

Cumulative 
frequency 

200 

350 

610 

730 

800 

Hence, complete the table and the pareto chart above. 

80 

60 

40 

20 

Cumulative 
percenta,,.e (%) 

25% 

43.75% 

61.25% 

76.25% 

91.25% 

100% 

-----··························"···"·"··"··"·"·"····"·················································································"·"·····""····"·"····"···"········ 

··············· .. ························ .................................................................................................... , _____ .............................. __ _ 

··········································································································································································----····························· 
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Question 17 (2 marks) 

Find the equation of the tangent to the curve y = sin x at the point G, ½)· Leave in the 

form of the ay +bx+ c = 0, where a, band care exact values . 

..................................................................................... ___ ....................... _________ ............................................. .. 
_____________ ...................................... ___________ , ........................................................... . 

_____ .................................... ____ ..................................... ·---·-----
................................................................ -----

_____ ...................................................................................... _______ _ 
_____ ............................ _______ _ ______ ,,, ................................ .. 

_ ___ ................. ___ _ 
____ ............................................................ ___ ......................... ___ _ 
............................................ ________ _ ----------------·······································"•"' 

!!! c: Question 18 (2 marks) .., 

The first term of an arithmetic series is 7, the common difference is 2 and the sum of the 
first n terms is 24 7. Find the value of n. 

······························ .. ······ .... · .. · ............................... _______ ........................................... ____ .............................................. .. 
................................................. ___ _ ______ ................................................................................................................ .. 
........................................................................................................................................ ·--------···········································" 

___ .................................................................................................................... ____ .................................................................. .. 
................... ______ _ ---·················---- ----······· .. ········--------
................................................ ____ .................................... __ _ ____ ....................................................................... .. 

.......................................................................................................................... ___ ....................................................................................... . 

.............................................................................................................................................. ___ ................................................................ .. 
-------.................................................................................................................................... __ _ 
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Question 19 (6 marks) 

A population of bacteria is modelled by the function P (t) = P0 x e1't, where P(t) is the 
population at time t (in hours), P0 is the initial population, and k is the constant growth 
rate. 

(a) Given that the initial population P0 is 100 bacteria and the population triples every 4 2 
1n3 

hours, show that value of k = 4 . 

................................... ---· ..................... ---· ...................................... ______ _ 
---................................................................................. ___ _ _ ________ ,,, .................. . 
····················· ...................................................................................................................... _______ ................................ . 
....................................................... ___ ................... __ _ ------ .. ····---

____ ............................................ -----·---- ___ ....................... _____ _ 
.............................................................. _______ _ 

____ .................... ----------------------·------
.......................................... _____ .................................. ·----··········· .. ··· ..................... , __ _ 

(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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Question 20 (3 marks) 

Given the function f(x) = Zx3 - ~ x 2 - 4x + 2. Determine the interval(s) where f(x) is 

decreasing . 

............................... ·----··········································---····························································································----
___ ................................ _______ ................................................. ·-----........................ ____ _ 

··································----- ---·······································································----·················································· 

-------------······························------

............................................. ································································--------····························· 

................... .. ............. ,,, ___ _ ____ ,, ............................... . 

.................... ·························································------- ----·········································· 

----···························---- ___ ......................................... ___ _ 
·········································································································-----------·································----

...................... ·----························· .. ····························--------·····················································---- .. , .............. . 

---··· .. ·························································································---- ____ , ___ ,.,, ......................... . 

-----·············· .............................................................. ·----·---······················································· ... .. 

................. ·----------------··································· .. ··························································· .. ·········----

Question 21 (3 marks) 

Given the following two functions f(x) = x 2 - 3 and g(x) = .Jz - x. 

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

............................................ ____________ ........................................................................................................................ .. 

................................................................................................................................................. ·-----····················· .. ················· ........... .. 

.......................................................... _____ ................................ ____ ............................................................................................ .. 

...................................................................................................... ·----············· .. ······· ... · ............................................................................. .. 

............................................................................................................................. ___ .................................................................................. . 
············· .. ······ .................................................................................................................. ____ ...................................................................... . 

17 

3 

3 



Question 22 (5 marks) 

(a) 

(b) 

Prove 
sec2 (20) __ ......:.........:..._ = cosec2 (20). 

sec2 (20) - 1 

-------·································------------

----······················-------···················· 

·····················---

·················-------------········································----

·······················································----·---------------------

··························· .. ··············----························· ... ---- ·----·-----··········· .. ··•··••·• .. ········· 

------·---················ ............................. _____ .................... ________ _ 
--------------········································ 

········································------------·---------···························----

···································----------------·----------

············································································-----------·······················-----···················· 

................................ --- _____ ............................ _____ ................... ------· ........................... . 

Hence, solve 2 ( 0) 1 = 
sec 2 -

2 where O $ 0 $ n:. 

············································----·---··················----- ___ ..................... __ _ 
----····················---- ---·---- ................... _____ _ 

----···················------------ ------········································· 
...................................... ____ .............................. _____ ......................... _____ ................. ___ _ 

---··························································---
..................................................... _____ ...................................... , ........... ______ _ _ ___ , ............... . 
............................................... ___ _ ----········································ 

······················----- ---············································································································································ 

___ ....................................................................... _____ ,,, ........................................................ . 
---- ................................................................. _________ ................................ ___ .............................. .. 

---·················································································································································································· 

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

.................................................................................................................................................................................................................... 
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Question 23 (4 marks) 

A ship sets sail from point Pon 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. 

(a) 

p 

N 

+ 
I 
I 

N 

+ 
I 
I 
I 
I 

160° 

R 

Diagram not to 
scale 

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

............................................................................................................................................................................. ·---······· .......... .. 

······················---- ........................................................................................ ___ ,,, ....................................................... .. 
.................................................................................................................................................................................................................... 

.............................................. , ___ ,., ............................................................................................................................................... . 

..................................... -------············ .......................................................................................................................... . 

·········· .. ················ ....................................................................................................................................................................................... . 

2 

(b) Determine the bearing the ship must take to return directly to point P from point R. 2 
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, n (in years) and the salary, s (in thousands of dollars) of employees in a 
certain industry. The analyst collects data from a sample of employees and records their 
years of experience and corresponding salaries as follows: 

Years of Experience (n) Salary (s) (in $1000s) 

1 65 

3 70 

5 80 

7 100 

9 130 

(a) Calculate the least squares regression line for this data. 

________ ...................... -------··········"""'""""' 

......................... ----··· ........................................................... ______ _ 
······················------····························································----

---- ·---------·--·············································--------

2 

(b) Interpret the slope and intercept of the regression line in the context of this problem. 2 

---·········································································---

----····················-------··························--------

·············································---····················································································----------

····································----"--------··········································---·························----
(c) Why is this line NOT useful for predicting the salary for a person who has 12 years 1 

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 l lA and l lB. 

11 A 

8 7 5 5 9 

988842 6 44 

11 B 

752 7 0357 

31 8 25678 

4 9 1 2 

Mrs Cartwright claims that class l lB did better in the examination than class l lA. 

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

______ .......................................................................... ___ ,,,, ........................................................................................ .. 

............................................ ----················ .............................................................................. __ _ 
______ ............................ _____ _ ____ ........................ ___ .................. __ _ 
----........................................................................................................ ___________ .............................. .. 

................................................................................................... ____ ......................... ______ ........................ ___ _ 

................................................................................................................................................. ___ _ --- ......................... . 

································································ .......... ---················· .............................. ___ ................. _____ _ 
······················---· ..................................... ___ ............................................................................... ----························ 

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

---············ ............................................................................................. ·---·· ..................................................................... . 

___ ........................................................................................................................................................................... . 
................................................................................................................................................................................................................................... 

....................................................................................... -............................................. , ___ ...................................................................... .. 

........................................................................................................................................................................................ ___ ......................... . 

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

.................................................................................................................................................... ___ ............................................................ . 
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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 point at t = 3. 

Velocity (m/s) 
10 
9 

8 
7 

6 

5 
4 

3 

2 

-1 
2 3 

--+----+-+-+-----+-~--,....,4-~-+----*Time (s) 
5 6 7 

-2 
-3 
---4 

-5 

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

,---········· .......................................... ___ ................................ , _____ _ 
.................. _______ ............................... ___ ---

___ ...................................................... -----··· .................................................. ---·············"·""''''' 

(b) When the acceleration is not zero, what is the direction of the acceleration? 

___________ ........................................................ --------........................................ .. 

..................... ,---·--- ____ .............................................................................. .. 
-------- , ______ ............................................................................................. --- ..................... .. 

............................................................................... ---·----- ..................... -------· .. ···············"'" 

............................................................................................. ________ ....................................... ----

................................................................................................................................... _______ ................................ . 

...................... ______ ...................................................................................... -- ............................................. . 

____ ............................................. ----- ----- ----················"·"•'•···············"····· 

Question 26 continues page 23 
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Question 26 ( continued) 

(c) Hence sketch the displacement-time graph below. The displacement is O when 2 

t = 2.2 sec and t = 6.8 sec. 

Velocity (m/s) 
IO 
9 

8 

7 

6 

5 

4 
3 

2 

Time (s) 
-I 2 3 4 5 6 7 

-2 
-3 

-4 
-5 

:u 
l) 

:u 
!! Displacement (m) 
::; 

' IO 
' 9 - ' ' 8 " ' = ' 7 ' ; ' > ' 6 
' - ' 5 

) ' 4 
~ 3 
:> 2 ) 

Time (s) 
-I 2 3 4 5 6 7 

-2 
-3 
-4 
-5 
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Question 27 (3 marks) 

Solve the following equation: 

x - 2x 2 + x 3 - 2x4 + x 5 
- 2x6 + • • • = 2 

5 

Where -1 :s; x :s; 1 

_______ ..................... ·----- _________ ...................... .. 
________ .................................................... -------------· ................. ____ _ 

____ ..................................................... ---
-----------------········ .............................. ___ _ 

____ ........................................ ----------------- ______ .................... .. 
.............................................................................................. _____ ................................ ___ ........................................... .. 

,----·----- ............................................... ------ _______ ................................... .. 
........................................ ---- ____ ............................................. . 
................................. ---
____ ............................................................. ---- -----· .. ···············---"··""''''''''''''''''''''''''' 

______ .......................................................... ___ _ _ ___ ................................. ______ _ 
........................................................ _____ .................................................... ____ .......................................................... . 

------··············· ............................. _____ _ _ ____ .................. . 
___________ ......................... ______ ......................... . 

_____ ....................................... _____ ......................................... , ___ _ 
............................................................................................................................... ___ ............................................................................ .. 
........................................................................................... ____ ................................ _____ ............................................. . 
.............. _, ____ ...................................... ·---- ____ .................................. ____ ..................................... .. 
............................................................................ ___ ................................... ___ , ......................................................................... . 
.................................... ____ ........................................................................................ ____ ..................................................... . 
............................................................................................................................................................................................................................... 

.............................................................. ____ .......................................................................................................................................... . 

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

Given that:~ = cos ( x -J) and y = 2 when x = 3:, find yin terms of x. 2 

___ ................. -----·········"······· 
.................................................................................................................................................................... , ___ , ____ _ 

·······················--------·-----··· ............................................................ ---- ·---························· 

·····································----- -----------··········· .. ········· .................................... ----

---------------·····································---· .................................................................................. __ _ 
............................................................................................................. ___ .................. ---······················ ...................... ___ _ 
........................... _________ ............................................................................. ----·------
................... __________ _ ---·····································----

------····················· .................................. -----················ .. · .......... _______ _ ____ ..................... .. 
··································································----····················----·······················----·············································· 
...................... _____ ................................................................... _____ .................................................... ___ _ 
............................... _____ ................. ________ ........................................ ___________ _ 
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Question 29 (2 marks) 

Given the following function f(x). 

i" 
I 

I----··•• I~ ---1 • - - I··· ---· -- ''''' J -.L. _J.,.,. 
I 

' ! 

C 
C 
:; 

Sketch 2f (-½x) on the axis below. 2 ( 

~ 
y ::i 

ct 
·-0 , ' 

; i .l.l • --r-- I -- ·-· .... ·;---- --· .. '··· 
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.. .. ' ' ·'· .. - .. . .. . .. , ___ i . .. 
I ! 

8 
I 

I .. + ' 
---- .,,/, . . . . ' . . .. 
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Question 30 (6 marks) 

The quantity Q in mL of a ce1iain chemical in the body varies during the day and is given 

by the formula Q(t) = 4 + 3 cos (:t) 

where t 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? 

-----------··············· .. ···· .... · ...................................................... ___ ,,, ................................................... .. 
___ ..................... ___ .......................................................... ______ , ........................... . 

___ ................................................................... ______ ................................ .. 

1 

2 

1 

(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. 

___ .................................................................................................................................................................................. . 
.................................................................................................................................................................................... ___ _ 
........................................ ___ ...................................................................................................................................................... . 
........................................ ___ ........................................................................................................................................................ . 
.............................. ___ .................................................................................................. ___ , ____ .................... .. 

..................................................... ___ ......................................................................................................... ___ ................ .. 

..................................................................................................................................................... ___ ......................................... .. 
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Question 31 ( 4 marks) 

Given that y = x 2 In(x) 

(a) Show that 

dy 
dx = 2x ln(x) + x 

_______________________ ., ....................................................................... . 

____________ ........................... ____ , ______________ _ 
______ .............................................................. , ...... , .. , _______ .. , ................ , .. , __ _ 

_________ .. , .............................................. , ............... , .. , ................................... , _____ .. ,, ........... .. 
_______ ........................................... ____ _ 
______ .. , ............. , .... __________ .. , .......... , ........... , .... ____ -----

(b) Hence, show that 

J 
x 2 In(x) x 2 

x!n(x)dx= 
2 

- 4 +c 
___ .. , ............ , .. , ..... , .................... , .. , ____________ .......... ,, .............. , 

____ .................................... ·-----·························-------------
_____ , ................................................................................. , .. , _______ , _________ _ 

----------····································································································· .......... __________ _ 
______ .. , .......... ,, .... ______ _ _ _______ .. , .. , ....... , ................. , .... , ................ , 

................................................. -----·· ...................................................................................................... ____ _ 
____ .......................... -----·································································----

----·········· .. ····························------ ---- ------··················· 

.................................................................................... ·----·· .. ·· .. ················----··············· .. ····· .. ----· ....................... . 
___ , .......................................................................... ___ _ 

....................................................................................... ___ _ --- ____ , ..................................... ____ _ 

....................... , .. , ____ .. ,, .................................................................................................. , .. ____ , .. , ..................... , .. ,, .. , .... , .. , 
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Question 32 (4 marks) 

The first two terms of an infinite geometric sequence are T1 = 2 0 and T2 = 16 sin 2 0, 
where O < 0 < Zrr, 0 * rr. 

(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 
0 which give the greatest sum. 

............................................................................................................................... ___ _ 

........................................................................................ ·----···························--- ------························· 

---···············································----- ----·-------········································· 
............................................................ ___ ...................................... _______ ......................................................... ,. 

................................................................................................................................................................. ____ ......................... .. 

................................................................................................. ·---··················································---························ 

............................... __ _ ______ .................................................................. _____ ............................ . 

............................................................................................................................................................. _____ ............................ . 

............................................................................................................................................................ ·---····························· .. ···· 

...................... ___ ..................................... ____ .................................................................................................................. .. 

........................................................... ___ ................................................................................ _____ .............................. .. 
································---············································ .. ·········································---······················································· 

33 

2 

2 



Question 33 (3 marks) 

The diagram below shows the graphs of the functions y = 2 cos x and y = o/2 sin Zx 

" between x = 0 and x = 2. 

The two graphs intersect at x = ~ and x = ~. 

,/2 

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

----------··································-------

X 

n 
2 

·······················----­

--------------························----········································------·----

·-------------·······················································-----

··················································---------·····················------

----------····································-----·-----

................................................. __________ ............................................................ _______ _ 
______ .................................................................................................................................................. -----

·································--- ______ .................................. ____ ............................ ----·······················"····· 
·······························------------··········································-------

-------------·----·······························-----····················-----

·····························---------·····················----··························----···················-----
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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 

2 
P(N = n)=

3
n+ 1 ,forn = 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. 
.............................. _____ _ _____ .................................................................... . 
................. ___ _ _ ___ .................................................................................. ----······························ ... ···· ............... .. 

................................ ----··············································· ... ·.····· .. ··········· .... ·----·--------····································· 

........................................................................................................................................................ ·----··························---

---------·········································"······"·"···"·"""'""'"'"'"'""'"'"""'"'"'"'"'''"''·············································••« 

---····························· .. ·········· .. ····----·-----························ .. ··"······ ............ . 

······························ ................................... ---························----................................................................................................... . 

............................................................................ ·----················· ........................................... _______ ----
---················· ................................................ ____ .................................................................................. ____ _ 

.............................................. ___ ........................ ------····························---· ....................................... __ _ 

.............................................................................................................................. ·---·············································· ... · .................... , ........ .. 

......................................................................................................................... ·----······································· .......................................... . 

................................................................ ······························· .. ········ ........................ ---·······················---

____ ......................................... ···························---................................................... .. 

---················ ................................................................................................................................................................................................. . 

----·························· ............................................................................................................ ---· ................. ____ _ 
----······················ .. · .. ····················· .... ········ .............................................................................................................................. . 

................................................................................................................................. ___ .............................................................................. . 
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Question 35 (5 marks) 

Melinda visits a bank and makes a single deposit of $Q. 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. 3 
Show that an expression for the minimum value of Q is 

8000 8000 8000 8000 
1.035 + 1.0352 + 1.0353 + ••• + 1.035n 

........................ ·---················· ..... ___ ........................ __ _ 

........................ _______ .............................. -------------·----------
----·················· .. 

........................... --- ...................... -------··················------ ___ .,, ......................... . 

.................................................. ___ _ 
_____ ................... ·-----··································-----------.. , .................................... . 

................................................. ·---············································---·······················-------------

·····················--- ---········· .......................................................................... ___ . ________ _ 
........................... ·---·-----------------

___ .......................................... -----......................................................................... -----································· 

____ ............................ ________________ _ 

............................................. --------·----·--------

................................................................................ ·----

---··························· .. -----·························································---········· .. ······ .............................. __ _ 
························································· ...................................................... ·-------···················· .. ·············· .. ··············---

---------··········· .. ·······----- -------····································· .. 
......................... __ _ _ ___ ...................................... ·---·········································································---

............................................................................... ·------·································· .. ································ .. ·············· .......................... .. 

.......................... ·---···· ........................ -----······························· .. ·········----·····················"···························--··"· .. . 

............................................................................................. ·---··························----···················· .. ········ ...................................... . 

Question 35 continues on page 37 
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Question 35 ( continued) 

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

----·························· .............. ___________ ..................................... _______ ,,, ............................... . 

........................................................................................ ·-------······························································································· 

---·················· ................. __________ . ______ _ _ ______ ,, ..................... . 
---------····················--------······························ 

............................... ·---··········· ... ·· .......................... _________ ,, ........................................................................................... . 

.......................... ·----······ ............................................................................................ ----· ....................... ___ _ 
___ ......................................................................................................................... ____ ,,,., .............................................. .. 

........................... ·-----· .......................................... _____ .............................................. ____ ................................. .. 
··································----···················-------------··················································································· 

.............................................................................. ·····················································--- ----························· 

.......................................................................................... .. ............... ____ , .................. _______ _ 

······································································································----- ---·································································· 

···································--- _______ , .............................................. ______ .................. ______ _ 
·····································---················································----··················-----···························---

............................................................ ----- ............................................................................................................ ___ _ 

................... _____ ........................................................................................ ______ .............................. __ _ 
····································································------··························································································································· 
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Question 36 (5 marks) 

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

C 

X 
X 

B 
0 ---····· ---·········································· 

e 

X 

A 

The perimeter of the precinct as shown in the diagram is given to be ( 12 - 2.../3) 
kilometres. 

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

........................................................ ---·---·---------....................... ___ _ 

---···························· .............................. ______ _ 
......................................... ---- _____ ...................... ___ _ ----··················· .. ----
..................... ________ ............................. ---· ................ ---······························ .. ··············· ..... ___ _ 
...................... ·················-----

.................................................. .. ........................................................................................................... ____ _ 

................... .. ......................... ___ _ 
_____ ................... -------------······················ ... ·.-----····"•'''''''''''''''''''''''''''''''' 

........................................ ---·-------
········ ................................................................ ---.................................................................... ____ ,,,., ......................................... . 
.............................................................................................................................. ___ ............................................................................... . 
................................................... ____ ................................................ ___ ..................................................................................... . 
_____ ................. ______ ................................................................................ ____ ... , .............................................. . 

Extra writing space is provided on page 39 
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Question 36 ( extra writing space) 

....................... ---·············· ...................................................................................... , ___ ........................ , _____ _ 

.................. ----·············· .. ···· ..... -------························ .. ···· .. -------

........................ ____ _ ____ .................. __ _ ----····················· .. 

··········································································································································---·----············································· .. 
____ ......................................... ___ _ 

............................. ·----··············································································--------·---

--------------···················----··········· .................... ---············ ........................ __ _ 
................................................................................................................... __________ ....................................... ___ _ 
···························--- .................................................... ________ , .................................................................... ----
............................. --------·············· ..................................... ______ ................................. _____ .................. . 
···························-----··················· ................................ --------------················ .. ·· ........... ___ _ 

............................. ---,---··············· ................ __________ _ ------······· .. ·········•·•··•·•······ .. 

................................ ---·················· ................. ____ _ ,-----··································· 

................................................................................................................................... ---------··························· .. ··---

-----······· ... · ................ ___ _ ----····················---- ----························· .. · ..... __ _ 
......................... __ _ _ __ ............................. _____ _ -----................... . 

---,----··········· ............................... ----------------··· .. ··················· .......... .. 

----··········· ............ ---·················-------······················ .. ···------
................................ ____ ........................ ---······················· .. ····----- ---········ .. ···· ...................................... .. 

...................................... ·---························· ......................................................................... _____ ...................................... .. 

............................................................................................................ ----············ ................. ____ .. , ........................................... . 

.............................................................................................................................................. ___ _ ___ .................................. .. 

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

................................ , ................................................................................................................... ·---····································· ... · .................. . 

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

........................................................................................................................................................ ·-----··························· ................ .. 

End of paper 

39 
























































