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Section I: Multiple Choice (10 marks) 

Answer Q1–10 on the multiple-choice answer sheet provided. 

Allow about 15 minutes for this section.  
 
 
1. Which of the graphs below represents a one to one function? 

 

 

 

A. 

 

B. 

 

 

 

C. 

 

D. 

 

 

 
 
 

  

   
2. What is the exact value of cos 11π

6
?  

 A.      −√3
2

 B.   −1
2
 C.      1

2
 D.      √3

2
  

  
 
 
 
 

 

   
3. What is √16𝑥𝑥16 in simplest form? 

 
 

A. 8𝑥𝑥4 B.  4𝑥𝑥4 C.     4𝑥𝑥8 D.      8𝑥𝑥8 
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4. Which of the following graphs represents 𝑓𝑓(𝑥𝑥) = 2
2−𝑥𝑥

  

   
 A. 

 

B.

 

 

   
 C. 

 

D. 

 

 

  
 
 
 
 

 

   
   
5. Below is the graph of 𝑦𝑦 = 𝑎𝑎(𝑥𝑥 + ℎ)2 , where 𝑎𝑎 and  ℎ are constants.  

Which statement is correct? 
 

 

 

 
 

 

 A.  𝑎𝑎 > 0,   ℎ > 0 B.   𝑎𝑎 > 0,   ℎ < 0  

 C.  𝑎𝑎 < 0, ℎ > 0 D.  𝑎𝑎 < 0,   ℎ < 0  
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6. A function is defined by the rule 𝑓𝑓(𝑥𝑥) = � 1         for  𝑥𝑥 < 1
𝑥𝑥 + 2   for 𝑥𝑥 ≥ 1  

 Which statement is incorrect?  
   
 A.  The value of 𝑓𝑓(−2) is 1. B. The graph is not continuous at 𝑥𝑥 = 1. 

 
 

 C. The domain is all real values for x. 
 

D. The range is 𝑦𝑦 ≥ 1. 
 

 

  
 
 
 
 
 
 
 
 

 

7. What is the derivative of   − 3
𝑥𝑥2

  ?  

   

 A.     − 3
𝑥𝑥
 B.  − 6

𝑥𝑥3
 C.    − 3

𝑥𝑥3
 D.   6

𝑥𝑥3
  

  
 
 
 
 
 
 
 
 
 
 

 

   
8. Let 𝑎𝑎 = 𝑒𝑒𝑥𝑥.  Which expression is equal to log𝑒𝑒(𝑎𝑎2)? 

 

 

 A.     𝑒𝑒2𝑥𝑥 B.     𝑒𝑒𝑥𝑥2 C.     2𝑥𝑥 D.     𝑥𝑥2  
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9. The graph below shows the costs of making a pack of batteries and the income 
received from the sale of the batteries. 
 

 

 

 

 
  

 How many packs of batteries are sold if the business makes a loss of $50? 
 

 

 A.  5 B.    10 C.    15 D.    20  

  
 
 
 
 
 
 

 

   
10. There are 10 blue counters and R red counters in a bag. The probability of selecting 

a red counter is 4
9
.    

How many more red counters need to be added to the bag so that the probability of 
selecting a red counter from the bag is 3

5
 ? 

 

 

 A.    7 B.    8 C.    14  D.    21  
  

 
 

 

 – End of Section I –  
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Section II: Part 1 of 4 (24 marks) 
 
11.  Expand and simplify �2 + √3��√3 − 4� 

 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

 

2 

12.  Solve |3𝑥𝑥 + 1| = 8 

 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

 

2 

13.  Solve tan𝜃𝜃 = √3   for  −180° ≤ 𝜃𝜃 ≤ 180°. 
 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

 

2 

14.  Solve 32𝑥𝑥 = 2𝑥𝑥+1 . 
 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

…………………………………………………………………………………………….… 

 
 

2 
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15.  Differentiate 𝑦𝑦 = �(5𝑥𝑥2 − 9).  Write the answer with a positive index. 
 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

 

 

2 

16.  Find the equation of the line parallel to 𝑥𝑥 − 3𝑦𝑦 + 18 = 0 which passes through the 
point (−1, 4). Answer in general form. 
 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

……………………………………………………………………………………………… 
 

3 

17.  Find the centre and radius of the circle 𝑥𝑥2 − 6𝑥𝑥 + 𝑦𝑦2 + 8𝑦𝑦 − 75 = 0. 
 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

………………………………………………………………………………………………

…………………………………………………………………………………………….… 

3 
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18.  The graph of the function 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) is shown for the domain 𝑥𝑥 ≥ 0.  
Given that 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) is an odd function for all real x, draw the remainder of the 
function on the grid below.  
 

 
 
 

1 

19.  Evaluate log𝑏𝑏36  if log𝑏𝑏3 = 0.68 and   log𝑏𝑏4 = 0.86 
 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

 

2 

20.  Find the exact value of  tan 𝜃𝜃  if cosec𝜃𝜃 = 4, for 90° ≤ 𝜃𝜃 ≤ 180°. 
 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

 

2 
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21.  Sketch 𝑦𝑦 = cos𝑥𝑥 for −2𝜋𝜋 ≤ 𝑥𝑥 ≤ 2𝜋𝜋 on the axes below. 

 
 
 

1 

22. Simplify   �𝑥𝑥
−3𝑦𝑦2�

−3

𝑥𝑥−2𝑦𝑦7
 × 𝑥𝑥2𝑦𝑦−3

(𝑥𝑥𝑦𝑦3)2 expressing your answer with positive indices. 

 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….…

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

 

2 

 End of Section II: Part 1 
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Section II: Part 2 of 4 (21 marks) 
 
23.  Differentiate 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 + 3𝑥𝑥 from first principles,  

using the formula 𝑓𝑓 ′(𝑥𝑥) = lim
                     ℎ→0

𝑓𝑓(𝑥𝑥+ℎ)−𝑓𝑓(𝑥𝑥)
ℎ

 

 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

 

2 

24.  Solve log2 𝑥𝑥 −  log2 7 = log2 �
𝑥𝑥−3
2
� 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

 

2 
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25.  Find the exact gradient of the tangent of the function 𝑓𝑓(𝑥𝑥) = 3𝑥𝑥2𝑒𝑒5𝑥𝑥 at 𝑥𝑥 = 1.  
 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

 
 
 
 
 

2 

26.  Differentiate 𝑦𝑦 = 𝑥𝑥2+1
4𝑥𝑥−7

 , giving your answer in simplest form. 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

 

 

 

 

 

 

. 

3 
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27.  The discrete random variable X has the following probability distribution. 
 

X 1 2 3 

P(X = x) a b 0.2 

 
Given that E(X) = 1.9 
 

 

 a. Find the values of a and b. 
 
………………………………………………………………………………………… 

………………………………………………………………………………………… 

……………………………………………………………………………………….. 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

 

2 

 b. 

 

Use one of the formulae on the reference sheet to calculate Var (X). Show 
working. 
 
…………………………………………………………………………………………

…………………………………………………………………………………………

……………………………………………………………..…………………………

……………………………………………………………………………….……… 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
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28.  Let A and B be independent events, where 𝑃𝑃(𝐴𝐴) = 0.3 and 𝑃𝑃(𝐵𝐵) = 0.6 
 

 

 a. Find 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵) 
 
………………………………………………………………………………………

……………………………………….…………………………………..……………

………………………………………………………………………………………... 

 

1 

 b. Find 𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵) 
………………………………………………………………………………………

……………………………………………………………………..…………….……

……………………………………………………………………………………….. 

 

1 

 c. On the Venn diagram below, shade the region 𝐴𝐴 ∩ 𝐵𝐵′ 

 

1 

 d. Find P(𝐴𝐴 ∩ 𝐵𝐵′) 
 
………………………………………………………………………………………

……………………………………………………………..……………..…………. 

……………….………………………………………………..…………………… 

 

1 

29.  A semicircle has domain [−1,1]and range [−1,0].  
What is the equation of the semicircle? 
 
 
 
………………………………………………………………………………………………

………….….……………………………………………………………………..…………. 

……………………………………………………………………………………………… 
 
 
 
 

1 
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30.  Differentiate 𝑦𝑦 = 𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐 and hence find 𝑏𝑏 and 𝑐𝑐, given that the 
 line 𝑦𝑦 = −3𝑥𝑥 + 8 is a normal to the curve at the point (3,−1). 
………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

………………………………………………………………………………………………. 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

……………………………………………………………………………………………… 

…………………………………………………………………………………………….… 

3 

 End of Section II: Part 2 
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Section II: Part 3 of 4 (23 marks) 
 
31.  The population of an ant colony is modelled by the equation 𝑃𝑃 = 1000𝑒𝑒0.34𝑡𝑡 

where t is measured in weeks. 
 

 

 a. Find the population after 10 weeks (answer to the nearest 10) 
 
…………………………………………………………………………………………

…………………………………………………………………………………………. 

 

1 

 b. 

 

When will the population exceed 80 000 ants? 
 
…………………………………………………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………

…………………………………………………………………………………………. 

…………………………………………………………………………………………

…………………………………………………………………………………………. 

 

 

 

 

 

 

 

 

 

 

2 
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32.  Bill and Andrea play two games of tennis. The probability that Bill wins the first 
game is 4

5
.  

If Bill wins the first game, the probability he wins the second game is 5
6
.   

If Bill loses the first game, the probability that he wins the second game is 2
3
. 

 
 

 

 a. Complete the tree diagram below.

 
 
 

1 

 b. Find the probability that Bill wins at least one game. 
 
…………………………………………………………………………………………

………………………………………………………..………………………….……

………………………………………………………………………………………... 

 

1 

 c. Given that Bill wins at least 1 game, find the probability he wins both games. 
…………………………………………………………………………………………

…………………….………………………………………………………..…………. 

……………….…………………………………………………………………………

…………………………………………………………………………………………

…………………………………………..……………………………………………

……………………………………..…………………………………………………. 

 
 
 
 

 

1 
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33. 

 
 
The diagram above shows a circle, centre O and radius r mm.  
The circle is divided into five equal sectors. 
One sector is OAB and ∠𝐴𝐴𝐴𝐴𝐴𝐴 =  𝜃𝜃 radians. 
The area of the sector AOB is 20𝜋𝜋 mm2. 
 
 

 

 a. Find the value of r. 
……………………………………………………………………………………….…

……….……………………….……………………………………………..…………. 

……………….…………………………………………………………………………

………...………………………………………………………………………..………

………..……………………………………………………………..………………… 

………..………………………………………………………………………………..

…………………...…………………………………………………..………………… 

…………..……………………………………………………………………………..

…………………...…………………………………………………..………………… 

 

2 

 b. Find the length of the chord AB. Give the answer to 1 decimal place. 
…………………………………………………………………………………………

……..………………………………………………………………………..…………. 

……………….…………………………………………………………………………

…………………………………………………………………………………………

…………………………………………..……………………………………………

………………………………………………..………………………………………

……………………………………………..………..………………………………… 

 

2 
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34. Consider the function logey x= .  

Use the sketch below of logey x=  to sketch log ( 2) 1ey x= + −  on the 
 same axes. Show any asymptotes and the y intercept on your graph. 

2 

  

 

 

 Use your sketch from part (a) to draw a sketch of  log ( 2) 1ey x= − + + . 

Show any asymptotes and the y intercept on your graph. 

 
 

 

 

1 
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35. The top of a tower is due north of P and its angle of elevation is 42°.  Q is due west of 
the tower and is 80 metres from P. The angle of elevation from Q to the top of the 
tower is 38°. 
Let the height of the tower be h metres and let C be the base of the tower on the 
ground. 
Calculate the height of the tower correct to 1 decimal place. 

 

4 

  
………………………………………………………………………………………………

………….….……………………………………………………………………..…………. 

……………….………………………………………………………………………………

………………………………………………………………………………………………

………………………………..…………………..…………………………………………

…………………….……………………………….……..………………………………… 

……………………………………………………………………………………………….

………………………………………….……………………………………..……………

……………………………………………………………….……………………………… 

……………….………………………………………………………………………………

………………………………………………………………………………………………

………………………………..……………………………………………..………………

…………………………..…………………………..………………………………………. 

……………………………………………………………………………………………….

……………………………………………………………………………….…..…………. 
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36.   
 

 
The diagram above shows part of the hyperbola 𝑦𝑦 = 2

𝑥𝑥
 and the tangent to the 

hyperbola drawn at point 𝑃𝑃 �𝑎𝑎, 2
𝑎𝑎
�.  

The tangent intersects the y-axis and x-axis at A and B respectively. 
 

 

 a. Find the gradient of the curve at the point 𝑃𝑃 �𝑎𝑎, 2
𝑎𝑎
� in terms of a. 

 
…………………………………………………………………………………

……………………….….……………………………………………….…… 

.……………….………………………………………………………….……

…………………………………………………………………………………

……………………………………………………………..…………….……

……………………………………………………………….…………..…… 

 

2 

 b. Hence, show the equation of the tangent to the curve 𝑦𝑦 = 2
𝑥𝑥

 at the point 

𝑃𝑃 �𝑎𝑎, 2
𝑎𝑎
� is 2𝑥𝑥 + 𝑎𝑎2𝑦𝑦 − 4𝑎𝑎 = 0. 

 
…………………………………………………………………………………

……………………….….………….………………………………………… 

.……………….…………………….…………………………………………

…………………………………………………………………………………

………………………………………..……………………..…………………

………………………………………..……………………….……………… 

 

 

Question 36 continues over the page 

2 
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 c. Show that the area of ∆ 𝐴𝐴𝐴𝐴𝐴𝐴 is a constant. 
 
…………………………………………………………………………………

……………………….….……………………….…………………………… 

.……………….………………………………….……………………………

…………………………………………………………………………………

…………………………………………………….………..…………………

…………………………..………………………….………….……………… 

…………………………………………………………………………………

…………………………….……………………….………..…………………

……………………………..……………………….………….…………… 

.……………….………………………………….……………………………

…………………………………………………………………………………

…………………………………………………….………..…………………

…………………………..………………………….………….……………… 

…………………………………………………………………………………

…………………………….……………………….………..…………………

……………………………..……………………….………….………………

… 

 
2 

  
 
 

End of Section II: Part 3 
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BLANK PAGE 
 
 
 
 
 
 
 
 
 

 

 



Assessment Number……………….………… 
 

PLC Sydney 2022 Year 11 Mathematics Advanced Examination Page 25 of 34 
 
 

 Section II: Part 4 of 4 (22 marks) 
 

 

37. Consider 𝑓𝑓(𝑥𝑥) =  1
√𝑥𝑥

 . 
 

 

 a. State the domain and range of 𝑓𝑓(𝑥𝑥). 
 
…………………………………………………………………………………

………………………..….…………………………………………………… 

 

1 

 b. For what value of x does 𝑓𝑓(𝑥𝑥) = 2? 
 
…………………………………………………………………………………

………………………..….……………………………………………………

…………………………………………………………………………………

………………………..….…………………………………………………… 

 

1 

 c. Find 𝑓𝑓′(𝑥𝑥) and hence calculate 𝑓𝑓′(3), leaving your answer in simplified 
surd form with a rational denominator. 
 
…………………………………………………………………………………

………………………..….…………………………………………………… 

…………………………………………………………………………………

………………………..….………………….………………………………… 

…………………………………………………………………………………

………………………..….……………….…………………………………… 

…………………………………………………………………………………

………………………..….…………….……………………………………… 

…………………………………………………………………………………

………………………..….……………….…………………………………… 

…………………………………………………………………………………

………………………..….…………….……………………………………… 

 
 
 
 
 
 

2 
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38. The distance between the towns of Ford (F) and Galen (G) is 160 km. The bearing of 
Galen from Ford is 214T°.  The distance from Galen to Holden (H) is 220 km. 
Holden is due west of Ford. 
 

 

 

 a. Mark the information on the diagram above. 

 

1 

 b. Find the size of ∠𝐹𝐹𝐹𝐹𝐹𝐹 correct to the nearest degree. 

 

…………………………………………………………………………………

…………………………..….…………………………………………………. 

…………………………………………………………………………………

………………………..….………………………….………………………… 

……..….………………………………….……………………………………

………………………………………………………………………..………

………………………………………………..……………………………… 

 
 

2 

 c. What is the bearing of H from G?  
 
…………………………………………………………………………………

…………………………..….…………………………………………………. 

…………………………………………………………………………………

………………………..….………………………….………………………… 

1 
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39. Prove  sec𝑥𝑥 + tan𝑥𝑥 + cot 𝑥𝑥 = 1+sin𝑥𝑥
sin𝑥𝑥 cos𝑥𝑥

 
 
………………………………………………………………………………………………

…………..….………………………………………………………………………………

………………………………………………………………………………..….…………

……………………………………………………………………………………………… 

………………………………………………………………………………………………

…………..….………………………………………………………………………………

………………………………………………………………………………..….…………

…………………………………………………………………………...…………………

………………………………………………………………………………..….…………

…………………………………………………………………………...………………… 

………………………………………………………………………...……………………

……………………………………………………………………………..….……………

………………………………………………………………………...………………….… 

2 

40. Use the discriminant to show that 𝑥𝑥2 − 2𝑥𝑥 + 4 > 0 
 
………………………………………………………………………………………………

…………..….………………………………………………………………………………

………………………………………………………………………………..….…………

……………………………………………………………………………………………… 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

 
 
 
 
 

2 
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41. 

 

 

 a. On the grid above, draw the graph of the function 𝑦𝑦 = |3 − 2𝑥𝑥|.  

Clearly show coordinates of x and y intercept(s). 
 

2 

 b. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hence solve the equation |3 − 2𝑥𝑥| = 7 graphically. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
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42. A triangle ABC is right angled at B.  
D is the point on AC such that BD is perpendicular to AC. 
Let ∠𝐵𝐵𝐵𝐵𝐵𝐵 = 𝜃𝜃. 

 

 

 
 

 

 a. You are given that 6𝐴𝐴𝐴𝐴 + 𝐵𝐵𝐵𝐵 = 5𝐴𝐴𝐴𝐴  
Show that  6 cos𝜃𝜃 +  tan𝜃𝜃 = 5 sec𝜃𝜃. 
Hint: Consider ∆𝐴𝐴𝐴𝐴𝐴𝐴 and ∆𝐴𝐴𝐴𝐴𝐴𝐴 
 
………………………………………………………………………………………

……………………..………………….…………………………………………… 

………………………………………………………………………………………

…………………..….………………………………………….…………………… 

………………………………………………………………………………………

…………………..….………………………………….……………………………

………………………………………………………………………………..………

………………………………………………………………………………………

…………………………………………………………………………..….…………

…………………………………………………………………..…………………… 

………………………………………………………………………………………

…………………..….………………………………….……………………………

………………………………………………………………………………..………

…………………………………………………………….…………………………

……………………………………………………………………………………… 

………………………………………………….…………………………………. 

…………………………………………………………………………………… 

Question 42 continues over the page 

2 
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 b. Deduce that 6 sin2 𝜃𝜃 − sin𝜃𝜃 − 1 = 0 
………………………………………………………………………………………

……………………..….………………………….………………………………… 

………………………………………………………………………………………

…………………..….…………………………………..…….…………………… 

………………………………………………………………………………………

…………………..….………………………………….……………………………

………………………………………………………………………………..………

…………………………………………………………………..………………… 

………………………………………………………………………………………

………..………………………………………………………………………………

……………………………………………………………..…………………..……

……………………………………………………………………………………… 

……………..…………………………………………………………………………

………………………………………………………………………………………..

……………………………………………………………………………………… 

2 

 c. Find the value of 𝜃𝜃. 
………………………………………………………………………………………

…………………..….………………………………….……………………………

………………………………………………………………………………..………

…………………………………………………………………..………………… 

………………………………………………………………………………………

………..………………………………………………………………………………

……………………………………………………………..…………………..……

……………………………………………………………………………………… 

……………..…………………………………………………………………………

………………………………………………………………………………………..

……………………………………………………………………………………… 

 2 

  End of Section II 
END OF EXAM 
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 Extra Writing Space  

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

………………………………………………………………………………………………

……………..….…………………………………..………………………………………… 

………………………………………………………………………………………………

…………..….…………………………………..…………………….…………………… 

………………………………………………………………………………………………

…………..….………………………………….……………………………………………

………………………………………………………………..……………………………

………………………………………………………………………………………………

……………………………………………..….………………………….…………………

……………………………………………………….…………………………………..… 

………………………………………………………………………………………………

…………..….………………………………….……………………………………………

…………………………………………..……………………..……………………………

………………………………………………………………………………………………

……………………………………………………………………………………….……… 

…………………………………………..…………………………………………………

………………………………………………………………………………………………

………………………………………………..……………………………………………

………………………………………………………………………..…………….…… 

………………………………………………………………………………………………

……………..….…………………………………..………………………………………… 

………………………………………………………………………………………………

…………..….…………………………………..…………………….…………………… 

………………………………………………………………………………………………

…………..….………………………………….……………………………………………

………………………………………………………………..……………………………

………………………………………………………………………………………………
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……………………………………………..….………………………….…………………

……………………………………………………….…………………………………..… 

………………………………………………………………………………………………

…………..….………………………………….……………………………………………

…………………………………………..……………………..……………………………

………………………………………………………………………………………………

……………………………………………………………………………………….……… 

…………………………………………..…………………………………………………

………………………………………………………………………………………………

………………………………………………..……………………………………………

………………………………………………………………………..…………….………

………………………………………………………………………………………………

……………..….…………………………………..………………………………………… 

………………………………………………………………………………………………

…………..….…………………………………..…………………….…………………… 

………………………………………………………………………………………………

…………..….………………………………….……………………………………………

………………………………………………………………..……………………………

………………………………………………………………………………………………

……………………………………………..….………………………….…………………

……………………………………………………….…………………………………..… 

………………………………………………………………………………………………

…………..….………………………………….……………………………………………

…………………………………………..……………………..……………………………

………………………………………………………………………………………………

……………………………………………………………………………………….………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………….………………………………

… 
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 Extra Writing Space  

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

………………………………………………………………………………………………

……………..….…………………………………..…………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………….…………………………………………..…

………………………………………………………………………………………………

………..….…………………………………..…………………….………………………

………………………………………………………………………………………………

………..….………………………………….………………………………………………

……………………………………………………………..………………………………

………………………………………………………………………………………………

…………………………………………..….………………………….……………………

…………………………………………………….…………………………………..……

………………………………………………………………………………………………

………..….………………………………….………………………………………………

………………………………………..……………………..………………………………

………………………………………………………………………………………………

…………………………………………………………………………………….…………

………………………………………..……………………………………………………

………………………………………………………………………………………………

……………………………………………..………………………………………………

……………………………………………………………………..…………….…………

………………………………………………………………………………………………

………..….…………………………………..………………………………………………

………………………………………………………………………………………………

……..….…………………………………..……………………..….…………………… 
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………………………………………………………………………………………………

…………..….………………………………….……………………………………………

………………………………………………………………..……………………………

………………………………………………………………………………………………

……………………………………………..….………………………….…………………

……………………………………………………….…………………………………..…

………………………………………………………………………………………………

…………..….………………………………….……………………………………………

…………………………………………..……………………..……………………………

………………………………………………………………………………………………

……………………………………………………………………………………….………

…………………………………………..…………………………………………………

………………………………………………………………………………………………

………………………………………………..……………………………………………

………………………………………………………………………..…………….………

………………………………………………………………………………………………

……………..….…………………………………..…………………………………………

………………………………………………………………………………………………

…………..….…………………………………..…………………….……………………

………………………………………………………………………………………………

…………..….………………………………….……………………………………………

………………………………………………………………..……………………………

………………………………………………………………………………………………

……………………………………………..….………………………….…………………

……………………………………………………….…………………………………..…

………………………………………………………………………………………………

…………..….………………………………….……………………………………………

…………………………………………..……………………..……………………………

………………………………………………………………………………………………

……………………………………………………………………………………….……… 

 


























































