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GIRRAWEEN HIGH SCHOOL 
 

MATHEMATICS (ADVANCED) 
 

YEAR 11  
 

TASK 3 
 
 
 

 
Year 11 Mathematics (Advanced)               September 2021 
 
 
TIME ALLOWED – 1 hour           TOTAL MARK – 45 marks 
 
 
Instructions: 
   

• Write using black pen. 

• Calculators approved by NESA may be used. 

• This task is open book but no technology (ICT). 

• For all questions, show relevant mathematical reasoning and/or calculations. 

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

 
You must have your camera (no virtual background) and speaker on, but have microphone 
off during examination. 
 
No other technologies other than the computer displaying the exam, and your phone which 
must be on silent and displayed on the desk facing upwards, should be visible. 
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Question 1 (14 marks) 
 
(a) Simplify: 

 

(i) �64𝑥𝑥
−3

𝑦𝑦6
�
1
3            2 

 
(ii) log3 6 + log3

1
486

          2 

 
(b) Solve for 𝑥𝑥: 

 

(i) �2
3
�
𝑥𝑥

= 27
8

            1 

 
(ii) 1

3
= log216 𝑥𝑥           2 

 
 
(c) Sketch 𝑦𝑦 = 2𝑥𝑥 and 𝑦𝑦 = −2−𝑥𝑥, on the same set of coordinate axes.    2 

 
 
(d) The number of bacteria growing in a Petri dish triples every two hours. 

 
Initially there were 50 bacteria. 

 
(i) Find the values of 𝒙𝒙 so that 𝑃𝑃 is the bacteria population after 𝑛𝑛 hours. 

 𝑃𝑃 = 50 × 3
𝑛𝑛
𝒙𝒙        1 

 
(ii) How many bacteria are there after 13 hours?      1 

 
(iii) How long, to the nearest hour, will it take for the bacteria population to reach 1 000 000?

            3 
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Question 2 (18 marks) 
 
 
(a) Differentiate: 𝑦𝑦 = 𝑒𝑒5𝑥𝑥(2𝑥𝑥 + 1)         2

    

 
(b) (i)    Find the gradient of the tangent to the curve 𝑦𝑦 = 𝑒𝑒−2𝑥𝑥 at 𝑥𝑥 = 1.    2 

 
(ii) Find the equation of the tangent at 𝑥𝑥 = 1.       2 

 
(iii) Find the equation of the normal at 𝑥𝑥 = 1.       2 

 
(c) Solve 2 cos2 𝜃𝜃 − 5 cos𝜃𝜃 − 3 = 0 for 0 ≤ 𝜃𝜃 ≤ 2𝜋𝜋, giving your solution(s) in terms of 𝜋𝜋.  3 

 
(d) A chord of a circle with radius 7 cm subtends an angle of 115° at the centre. Find the area of 

the minor segment cut off by the chord correct to one decimal place.     2 

 
(e) For a certain brand of medicine, the amount 𝑀𝑀 in micrograms, in blood after 𝑡𝑡 hours is given by 

𝑀𝑀 = 9𝑒𝑒−𝑡𝑡, for 𝑡𝑡 ≥ 0.          
  
(i) Find the rate of change of the amount of medicine in blood at the start.    2 

 
(ii) It is found that the medicine is no longer effective if its amount in blood falls below 0.3 

micrograms. Find how long the medicine will stay effective to the nearest minute. 3 
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Question 3 (13 marks) 
 
(a) There are two bags containing coloured balls. In one of these bags, the chance choosing a blue 

ball is 65%. In the other bag, the chance choosing a white ball is 40%. 
 

A ball is chosen from each bag at random. 

  
(i) Draw a probability tree diagram.        2 

 
(ii) Hence, find the probability of choosing a blue and a white ball.    1 

 
(b) For events 𝐴𝐴 and 𝐵𝐵 from a sample space, 𝑃𝑃(𝐵𝐵) = 2

5
 and 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵) = 1

4
. 

 
(i) Calculate 𝑃𝑃(𝐴𝐴|𝐵𝐵).           1 

 
(ii) Calculate 𝑃𝑃(𝐴𝐴), if it is known that events 𝐴𝐴 and 𝐵𝐵 are independent.   1 

 
(iii) Calculate 𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵).           2 

 
(c) A coin is tossed and a die is thrown simultaneously.  

 
What is the probability of neither a head nor a five appearing?     2 

 
(d) In a standard deck of cards, there are 52 cards of four suits. Each suit has 13 cards consisting 

of 9 number cards, an Ace and 3 court cards; Jack, Queen and King.  
 
From a standard deck of cards, two cards are drawn at random. If it is a number card, it is 
replaced, and if it is not a number card, it is not replaced.  
 
Find the probabilities of drawing: 
 
(i) two number cards.           1

  
(ii) at least one card that is not a number card.       1

  
(iii) It is now known that the two cards drawn are not number cards. 

What is the probability that both cards are court cards?     2 

 
 
 

 
End of Examination 
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Question 1 (14 marks) 
 
(a) Simplify: 

 

(i) �64𝑥𝑥
−3

𝑦𝑦6
�
1
3 = 64

1
3𝑥𝑥−1

𝑦𝑦2
= 4

𝑥𝑥𝑥𝑥2
         2 

 
(ii) log3 6 + log3

1
486

= log3 �6 × 1
486

� = log3 �
1
81
� = −4      2 

 
(b) Solve for 𝑥𝑥: 

 

(i) �2
3
�
𝑥𝑥

= 27
8

            1 
 

�2
3
�
3

= 8
27

  ∴ 𝑥𝑥 = −3 

 
(ii) 1

3
= log216 𝑥𝑥           2 

 

216
1
3 = 𝑥𝑥  ∴ 𝑥𝑥 = 6 

 
(c) Sketch 𝑦𝑦 = 2𝑥𝑥 and 𝑦𝑦 = −2−𝑥𝑥, on the same set of coordinate axes.    2 

 

 
 
 
 
 
 

𝑦𝑦 = 2𝑥𝑥 

𝑦𝑦 = −2−𝑥𝑥 
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(d) The number of bacteria growing in a Petri dish triples every two hours. 
 

Initially there were 50 bacteria. 
 

(i) Find the value of 𝒙𝒙 so that 𝑃𝑃 is the bacteria population after 𝑛𝑛 hours. 

 𝑃𝑃 = 50 × 3
𝑛𝑛
𝒙𝒙        1 

 
  After 2 hours, 𝑃𝑃 = 50 × 3 = 50 × 3

2
2 

   
After 4 hours, 𝑃𝑃 = 50 × 32 = 50 × 3

4
2 

 
After n hours, 𝑃𝑃 = 50 × 3

𝑛𝑛
2 

 
 ∴ 𝑥𝑥 = 2 

 
(ii) How many bacteria are there after 13 hours?      1 

 

𝑃𝑃 = 50 × 3
13
2 = 63133 

 
(iii) How long, to the nearest hour, will it take for the bacteria population to reach 1 000 000?

            2 

1000000 = 50 × 3
𝑛𝑛
2  

20000 = 3
𝑛𝑛
2  

ln 20000 = ln 3
𝑛𝑛
2  

𝑛𝑛
2

=
ln 20000

ln 3
 

𝑛𝑛 = 18 
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Question 2 (18 marks) 
 
 
(a) Differentiate: 𝑦𝑦 = 𝑒𝑒5𝑥𝑥(2𝑥𝑥 + 1)         2 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑒𝑒5𝑥𝑥(2) + (2𝑥𝑥 + 1)5𝑒𝑒5𝑥𝑥 = 2𝑒𝑒5𝑥𝑥 + 5𝑒𝑒5𝑥𝑥(2𝑥𝑥 + 1) = 𝑒𝑒5𝑥𝑥(2 + 5(2𝑥𝑥 + 1)) = 𝑒𝑒5𝑥𝑥(10𝑥𝑥 + 7) 
  
 
(b) (i)    Find the gradient of the tangent to the curve 𝑦𝑦 = 𝑒𝑒−2𝑥𝑥 at 𝑥𝑥 = 1.    2 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= −2𝑒𝑒−2𝑥𝑥, and at 𝑥𝑥 = 1, 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= −2𝑒𝑒−2 = − 2
𝑒𝑒2 

 
(ii) Find the equation of the tangent at 𝑥𝑥 = 1.       2 

 
At 𝑥𝑥 = 1, 𝑦𝑦 = 𝑒𝑒−2 = 1

𝑒𝑒2 
 

𝑦𝑦 −
1
𝑒𝑒2

= −
2
𝑒𝑒2

(𝑥𝑥 − 1) 

𝑦𝑦𝑒𝑒2 − 1 = −2(𝑥𝑥 − 1) 

𝑦𝑦 =
1
𝑒𝑒2

(−2𝑥𝑥 + 3) or 
2
𝑒𝑒2
𝑥𝑥 + 𝑦𝑦 −

3
𝑒𝑒2

= 0 or 2𝑥𝑥 + 𝑒𝑒2𝑦𝑦 − 3 = 0 

 
(iii) Find the equation of the normal at 𝑥𝑥 = 1.       2 

At 𝑥𝑥 = 1, gradient of the normal = 𝑒𝑒2

2
 

 

𝑦𝑦 −
1
𝑒𝑒2

=
𝑒𝑒2

2
(𝑥𝑥 − 1) 

𝑦𝑦 =
𝑒𝑒2

2
𝑥𝑥 −

𝑒𝑒2

2
+

1
𝑒𝑒2

 or 𝑒𝑒2𝑥𝑥 − 2𝑦𝑦 − 𝑒𝑒2 +
2
𝑒𝑒2

= 0 or 𝑥𝑥 − 2𝑒𝑒−2y + 2𝑒𝑒−4 − 1 = 0 
 

 
(c) Solve 2 cos2 𝜃𝜃 − 5 cos𝜃𝜃 − 3 = 0 for 0 ≤ 𝜃𝜃 ≤ 2𝜋𝜋, giving your solution(s) in terms of 𝜋𝜋.  3 

 
Let 𝑢𝑢 = cos𝜃𝜃, then the equation to solve will be 

2𝑢𝑢2 − 5𝑢𝑢 − 3 = 0 
2𝑢𝑢2 − 6𝑢𝑢 + 𝑢𝑢 − 3 = 0 

2𝑢𝑢(𝑢𝑢 − 3) + (𝑢𝑢 − 3) = 0 
(2𝑢𝑢 + 1)(𝑢𝑢 − 3) = 0 

𝑢𝑢 = −
1
2

   or    𝑢𝑢 = 3 

cos𝜃𝜃 = −
1
2

   or   cos𝜃𝜃 = 3 

∴ 𝜃𝜃 =
2𝜋𝜋
3

,
4𝜋𝜋
3

 (as cos𝜃𝜃 = 3  has no solutions) 
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(d) A chord of a circle with radius 7 cm subtends an angle of 115° at the centre. Find the area of 
the minor segment cut off by the chord correct to one decimal place.     2 
 
Area of minor sector = 1

2
× 72 × 115𝜋𝜋

180
= 49.2 cm2 

 
Area of triangle subtended by the radii and the chord = 1

2
× 72 × sin 115𝜋𝜋

180
= 22.2 cm2 

 
Area of the minor segment = Area of minor sector – Area of triangle 
       = 49.2 − 22.2 = 27.0 cm2 
 

 
(e) For a certain brand of medicine, the amount 𝑀𝑀 in micrograms, in blood after 𝑡𝑡 hours is given by 

𝑀𝑀 = 9𝑒𝑒−𝑡𝑡, for 𝑡𝑡 ≥ 0.          
  
(i) Find the rate of change of the amount of medicine in blood at the start.   2 

 
Since 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
= −9𝑒𝑒−𝑡𝑡, 

at 𝑡𝑡 = 0, 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= −9𝑒𝑒0 = −9 
Therefore the initial rate of change of the amount of medicine in blood is −9 micrograms/h. 
 

(ii) It is found that the medicine is no longer effective if its amount in blood falls below 0.3 
micrograms. Find how long the medicine will stay effective to the nearest minute. 3 
 
Solve for 𝑡𝑡 when 𝑀𝑀 = 0.3,  

0.3 = 9𝑒𝑒−𝑡𝑡 
1

30
= 𝑒𝑒−𝑡𝑡 

ln
1

30
= ln 𝑒𝑒−𝑡𝑡 

−𝑡𝑡 = ln
1

30
 

𝑡𝑡 = −ln
1

30
 

𝑡𝑡 ≈ 3.4 h 
∴ 𝑡𝑡 ≈ 3h 24min 
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Question 3 (13 marks) 
 
(a) There are two bags containing coloured balls. In one of these bags, the chance choosing a blue 

ball is 65%. In the other bag, the chance choosing a white ball is 40%. 
 

A ball is chosen from each bag at random. 

  
(i) Draw a probability tree diagram.        2 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) Hence, find the probability of choosing a blue and a white ball.    1 
 

𝑃𝑃(𝑜𝑜𝑜𝑜𝑜𝑜 𝐵𝐵 𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜𝑜𝑜 𝑊𝑊) = 0.26 

 
(b) For events 𝐴𝐴 and 𝐵𝐵 from a sample space, 𝑃𝑃(𝐵𝐵) = 2

5
 and 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵) = 1

4
. 

 
(i) Calculate 𝑃𝑃(𝐴𝐴|𝐵𝐵).           1 

𝑃𝑃(𝐴𝐴|𝐵𝐵) =
𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵)
𝑃𝑃(𝐵𝐵)

=
1
4
2
5

=
5
8
 

(ii) Calculate 𝑃𝑃(𝐴𝐴), if it is known that events 𝐴𝐴 and 𝐵𝐵 are independent.   1 
 
𝑃𝑃(𝐴𝐴|𝐵𝐵) = 𝑃𝑃(𝐴𝐴) if events 𝐴𝐴 and 𝐵𝐵 are independent. 
∴ 𝑃𝑃(𝐴𝐴) = 5

8
  

(iii) Hence calculate 𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵).          2 
𝑃𝑃�𝐴𝐴 ∪ 𝐵𝐵� = 1 − 𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵) 

= 1 − [𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) − 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵)] 

= 1 − �
5
8

+
2
5
−

1
4�

 

=
9

40
 

 

Start 1st bag 2nd bag Outcomes 

Blue(B) 

Not 
blue (N) 

White(W) 

Not White (N) 

White(W) 

Not White (N) 

BW = 0.26 

BN = 0.39 

NW = 0.14 

NN = 0.21 

0.65 

0.35 

0.4 

0.6 

0.6 

0.4 
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(c) A coin and a die are thrown together.  
 
What is the probability of neither a head nor a five appearing?     2 
 

𝑃𝑃�𝐻𝐻 ∪ 5��������� = 𝑃𝑃(𝐻𝐻�) × 𝑃𝑃�5�� =
1
2

×
5
6

=
5

12
 

 
(d) In a standard deck of cards, there are 52 cards of four suits. Each suit has 13 cards consisting 

of 9 number cards, an Ace and 3 court cards; Jack, Queen and King.  
 
From a standard deck of cards, two cards are drawn at random. If it is a number card, it is 
replaced, and if it is not a number card, it is not replaced.  
 
Find the probabilities of drawing: 
 
(i) two number cards.           1 

 
There are 36 number cards, 9 number cards for each suit. 
   
𝑃𝑃(𝑡𝑡𝑡𝑡𝑡𝑡 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) = 36

52
× 36

52
= 81

169
  

 
(ii) at least one card that is not a number card.       1 

 
𝑃𝑃(𝑎𝑎𝑎𝑎 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑜𝑜𝑜𝑜𝑜𝑜 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) = 1 − 𝑃𝑃(𝑏𝑏𝑏𝑏𝑏𝑏ℎ 𝑎𝑎𝑎𝑎𝑎𝑎 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) = 1 − 81

169
= 88

169
  

 
(iii) It is now known that the two cards drawn are not number cards. 

What is the probability that both cards are court cards?     2 
 
|𝐴𝐴| = {𝑡𝑡𝑡𝑡𝑡𝑡 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐} = 12 × 11 = 132  
|𝐵𝐵| = {𝑡𝑡𝑡𝑡𝑡𝑡 𝑛𝑛𝑛𝑛𝑛𝑛 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐} = 16 × 15 = 240  

 
|𝐴𝐴 ∩ 𝐵𝐵| = |𝐴𝐴| since all of court cards are non-number cards 

 
𝑃𝑃(𝐴𝐴|𝐵𝐵) = |𝐴𝐴∩𝐵𝐵|

|𝐵𝐵| = 132
240

= 11
20

  

 
 
 
 
 

End of Examination 
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