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Section I 
 
3 marks 
Allow about 5 minutes for this section 
 
Use the multiple-choice sheet for Question 1–3 

 
1 How many solutions of the equation (𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 1)(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 2) = 0 lie between 0 and 2𝜋𝜋? 

 (A) 1 

 (B) 2 

 (C) 3 

 (D) 4 

2 The probability of winning a game is 
4
9
. Which expression represents the probability of 

winning two consecutive games? 

 (A)  4
9

× 1
2
 

 (B)  4
9

× 3
8
 

 (C)  4
9

× 1
3
 

 (D)  4
9

× 4
9
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3 Which equation could best be represented by the graph below? 

 

 (A) 𝑦𝑦 = − ln(−𝑥𝑥)  

 (B) 𝑦𝑦 = ln(−𝑥𝑥)  

 (C) 𝑦𝑦 = − ln(𝑥𝑥)  

 (D) 𝑦𝑦 = −𝑒𝑒𝑥𝑥  

 
End of Section I  
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Section II 
 
38 marks 
Allow about 45 minutes for this section 
 
In questions 4-14, your response should include relevant mathematical reasoning and/or 
calculations. 

 
4. Simplify 5𝑒𝑒log𝑒𝑒 2 1 

  

 

 

 
 

 

5. Solve the equation: log(5𝑥𝑥) = 𝑙𝑙𝑙𝑙𝑙𝑙5 − log√5 
 

2 

  

 

 

 

 

 
 

 

6. Let log𝑥𝑥 4 = 𝑚𝑚 and log𝑥𝑥 7 = 𝑛𝑛. 
Find an expression for log𝑥𝑥( 112𝑥𝑥)  in terms of 𝑚𝑚 and 𝑛𝑛. 
 

2 
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7. Differentiate with respect to 𝑥𝑥 and simplify:  

 (a) (2 + 3𝑒𝑒𝑥𝑥)4 2 

  
 

 

 
 

 

 (b) 𝑒𝑒𝑏𝑏𝑏𝑏

𝑏𝑏𝑏𝑏 + 1
 

2 
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8. Consider the following probability Venn diagram for the events 𝑨𝑨 and 𝑩𝑩:  
 
 

 

 (a) Find 𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵) 1 

  

 

 

 
 

 

 (b) Find 𝑃𝑃(𝐴̅𝐴 ∩ 𝐵𝐵�) 1 

  

 

 

 
 

 

  

0.56 0.14 0.24 

𝑨𝑨 𝑩𝑩 
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 (c) Find 𝑃𝑃(𝐴𝐴|𝐵𝐵�) 1 

  

 

 

 
 

 

 (d) Hence, demonstrate whether 𝐴𝐴 and 𝐵𝐵�  are independent events. 1 
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9. Consider the graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) shown below: 

 

 

 (a) Explain how the above graph can be transformed to produce the graph of: 
𝑦𝑦 = 2𝑓𝑓(𝑥𝑥 + 1) 

1 

  
 
 

 

 
 

 

 (b) Sketch the graph of 𝑦𝑦 = 2𝑓𝑓(𝑥𝑥 + 1) on the same set of axes. 2 

  

𝑦𝑦 

𝑥𝑥 

𝑦𝑦 = 𝑓𝑓(𝑥𝑥) 
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10. Consider the probability distribution for the random variable 𝑋𝑋 shown below. 
 
 

𝑥𝑥 −1 0 1 2 
𝑃𝑃(𝑋𝑋 = 𝑥𝑥) 𝑝𝑝 1 − 5𝑝𝑝 3𝑝𝑝

2
 

 

𝑚𝑚 

 

 

 (a) Show that 𝑚𝑚 = 5𝑝𝑝
2

 1 

  

 

 

 

 
 

 

 (b) Hence, find an expression for the variance of X in terms of 𝑝𝑝. 3 
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11. Zachary has a biased coin that lands on heads 95% of the time.  

 (a) What is the chance that he gets 1 head and 1 tail (in any order) when he flips the 
coin twice? 

1 

  
 
 

 

 
 

 

 (b) What is the chance that he gets at least one tail when he flips the coin three 
times? 

2 

  

 

 

 

 
 

 

 (c) What is the least number of times Zachary must flip the coin to be 90% certain 
that he will get at least one tail? 

3  
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12. The graph of the curve 𝑦𝑦 = 𝑘𝑘 sin(𝑎𝑎(𝑥𝑥 + 𝑏𝑏)) is given below for the domain 0 ≤ 𝑥𝑥 ≤ 2𝜋𝜋.  

 

 

 (a) State the amplitude and the period of the curve. 2 

  

 
 

 

 (b) Hence, find the equation of the curve. 2 
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13. The population of a mob of kangaroos is given by 𝑃𝑃(𝑡𝑡) = 600 + 80 cos(𝜋𝜋
6
𝑡𝑡), where 𝑡𝑡 is 

in months. 
 

 (i) Find all times during the first 12 months when the population equals 560. 2 

  

 

 

 

 

 
 

 

 (ii) Sketch the graph of 𝑃𝑃(𝑡𝑡) for 0 ≤ 𝑡𝑡 ≤ 12. 2 
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14. (a) Find the horizonal and vertical asymptote of the graph 𝑦𝑦 = 𝑥𝑥
𝑥𝑥2−4

 2 

  
 

 

 

 
 

 

 (b) Without the use of calculus, sketch the graph 𝑦𝑦 = 𝑥𝑥
𝑥𝑥2−4

 , showing all 
asymptotes found in part (i). 

3 
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Extra writing space 
If you use this space, clearly indicate which question you are answering. 
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Extra writing space 
If you use this space, clearly indicate which question you are answering. 
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Mathematics Advanced – Year 12 
 
Section I – Multiple Choice Answer Sheet 
Use this multiple-choice answer sheet for questions 1 – 3. Detach this sheet. 

 
Select the alternative A, B, C or D that best answers the question. Fill in the response oval 
completely. 

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

 
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. 

 
 

1.     

2.     

3.     
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Section I 
 
3 marks 
Allow about 5 minutes for this section 
 
Use the multiple-choice sheet for Question 1–3 

 
1 How many solutions of the equation ሺ𝑠𝑖𝑛𝑥 ൅ 1ሻሺ𝑡𝑎𝑛𝑥 െ 2ሻ ൌ 0 lie between 0 and 2𝜋? 

 (A) 1 

 (B) 2 

 (C) 3 

 (D) 4 

2 The probability of winning a game is 
4
ଽ
. Which expression represents the probability of 

winning two consecutive games? 

 (A)  4
ଽ

ൈ 1
2
 

 (B)  4
ଽ

ൈ 3
8
 

 (C)  4
ଽ

ൈ 1
3
 

 (D)  4
ଽ

ൈ 4
ଽ
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3 Which equation could best be represented by the graph below? 

 

 (A) 𝑦 ൌ െ lnሺെ𝑥ሻ  

 (B) 𝑦 ൌ lnሺെ𝑥ሻ  

 (C) 𝑦 ൌ െ lnሺ𝑥ሻ  

 (D) 𝑦 ൌ െ𝑒𝑥   

 
End of Section I  

O
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Section II 
 
38 marks 
Allow about 45 minutes for this section 
 
In questions 4-14, your response should include relevant mathematical reasoning and/or 
calculations. 

 
4. Simplify 5𝑒log೐ 2 1 

  

 

 

 
 

 

5. Solve the equation: logሺ5𝑥ሻ ൌ 𝑙𝑜𝑔5 െ log √5 
 

2 

  

 

 

 

 

 
 

 

6. Let log𝑥 4 ൌ 𝑚 and log𝑥 7 ൌ 𝑛. 
Find an expression for log𝑥ሺ 112𝑥ሻ  in terms of 𝑚 and 𝑛. 
 

2 

  

 

 

 

 

 

 
 

 

  

5 2 10

log5k log mark
15

log5k logs I
I Mark

109 112X
logy16 t 109 7 t 109 1 IImark
logc4 t 109 7 1logxx

2Mt n t l Ll mark



– 6 – 

7. Differentiate with respect to 𝑥 and simplify:  

 (a) ሺ2 ൅ 3𝑒𝑥ሻ4 2 

  
 

 

 
 

 

 (b) 𝑒𝑏𝑥

𝑏𝑥 ൅ 1 
2 

  
 

 

 

 

 
 

 

 
  

Imark imark
x x

Y 4 213093.30
De 2

13exj3U
ebxuibebkvbxtlvl

bbebkcbx.tlbebx Imark

y bktD

b5cebx
bx 11 Imark
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8. Consider the probability distribution for the random variable 𝑋 shown below. 
 
 

𝑥 െ1 0 1 2 
𝑃ሺ𝑋 ൌ 𝑥ሻ 𝑝 1 െ 5𝑝 3𝑝

2  
 

𝑚 

 

 

 (a) Show that 𝑚 ൌ 5𝑝
2

 1 

  

 

 

 

 
 

 

 (b) Hence, find an expression for the variance of X in terms of 𝑝. 3 
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2
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m 5P_2
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IIP 2
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9. Consider the following probability Venn diagram for the events 𝑨 and 𝑩:  
 
 

 

 (a) Find 𝑃ሺ𝐴 ∪ 𝐵) 1 

  

 

 

 
 

 

 (b) Find 𝑃ሺ𝐴̅ ∩ 𝐵ത) 1 

  

 

 

 
 

 

  

0.56 0.14 0.24 

𝑨 𝑩 

0.06

PLAVB 0.24 t 0.56 1014
0.94

putnB I o 94
o 06
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 (c) Find 𝑃ሺ𝐴|𝐵തሻ 1 

  

 

 

 
 

 

 (d) Hence, demonstrate whether 𝐴 and 𝐵ത  are independent events. 1 

  

 

 

 

 

 
 

 

  

PCA1B
PCAnB
PCB

0,24
0 3
0 8

PCA 0.24 to 56
0.8

PCA1B 0.8
PCA1B pCA
i A andB are independent events
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10. Consider the graph of 𝑦 ൌ 𝑓ሺ𝑥ሻ shown below: 

 

 

 (a) Explain how the above graph can be transformed to produce the graph of: 
𝑦 ൌ 2𝑓ሺ𝑥 ൅ 1ሻ 

1 

  
 
 

 

 
 

 

 (b) Sketch the graph of 𝑦 ൌ 2𝑓ሺ𝑥 ൅ 1ሻ on the same set of axes. 2 

  

𝑦 

𝑥 

𝑦 ൌ 𝑓ሺ𝑥ሻ µ

Vertical dilation byscalefactor 2
translate 1 unit left
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11. Zachary has a biased coin that lands on heads 95% of the time.  

 (a) What is the chance that he gets 1 head and 1 tail (in any order) when he flips the 
coin twice? 

1 

  
 
 

 

 
 

 

 (b) What is the chance that he gets at least one tail when he flips the coin three 
times? 

2 

  

 

 

 

 
 

 

 (c) What is the least number of times Zachary must flip the coin to be 90% certain 
that he will get at least one tail? 

3  

  

 

 

 

 

 

 
 

 

5 x 95 x 2 0.095

µ Imark
1 95 33 0.142625
Imark for using complementary events

Alternative 5 95
2 3 t 5

2
95 43 t 5 3 01142625

method
working towards the correct answer 1mark

1 95 1 390
95 3 E 10 Cl mark1
h Ln0.95 E Ln 0 I

1n O l Markn 7 0.95

n 744.89
at least 45times Ilmark

guess and check 1mark
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12. The graph of the curve 𝑦 ൌ 𝑘 sinሺ𝑎ሺ𝑥 ൅ 𝑏ሻሻ is given below for the domain 0 ൑ 𝑥 ൑ 2𝜋.  

 

 

 (a) State the amplitude and the period of the curve. 2 

  

 
 

 

 (b) Hence, find the equation of the curve. 2 

  

 

 

 
 

 

  

e
t
G

2 3

1 2 a 3
y 2 sin3Cx F
b F

y 2sin 3 x F
y 2sin 3K E
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13. The population of a mob of kangaroos is given by 𝑃ሺ𝑡ሻ ൌ 600 ൅ 80 cosሺ𝜋
6

𝑡ሻ, where 𝑡 is 
in months. 

 

 (i) Find all times during the first 12 months when the population equals 560. 2 

  

 

 

 

 

 
 

 

 (ii) Sketch the graph of 𝑃ሺ𝑡ሻ for 0 ൑ 𝑡 ൑ 12. 2 

  
 

 
 
 

 

 

period ETf 12

pct boot80cos Ft 560
80cos t 40
cos t I L1mark

F t It or 45
t 4 or 8 Llmark

period
amplitudecorrect
correctcosgraph

680

ooo

520

3 6 9 12
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14. (a) Find the horizonal and vertical asymptote of the graph 𝑦 ൌ 𝑥
𝑥2−4

 2 

  
 

 

 

 
 

 

 (b) Without the use of calculus, sketch the graph 𝑦 ൌ 𝑥
𝑥2−4

 , showing all 
asymptotes found in part (i). 

3 

 

 

 

 
  

Verticalasymptote K2 4 0
x 2andx 2 Imark

horizontalasymptote y y 20
x

y o or K axis Imark

t
n
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Extra writing space 
If you use this space, clearly indicate which question you are answering. 
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Extra writing space 
If you use this space, clearly indicate which question you are answering. 
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Select the alternative A, B, C or D that best answers the question. Fill in the response oval 
completely. 

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

 
 

1.     
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