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Question 16 (4 marks) 

The set of values in the table follow the rule xy ab=  
 

x 2 4 7 

y 14 400 20 736 35 831.808 
 
(a) Determine the rule.  (3 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Calculate the value of y when x = 20 (1 marks) 
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Question 17 (6 marks) 
A hiker has gone missing in a National Park. The ranger provides details of the search area. 
The information is represented in the diagram below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(a) Calculate the size of the search area.  (5 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Is there anything wrong with the information supplied by the park ranger?  (1 mark) 
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Question 18 (3 marks) 
A financial planner predicts your investment will grow at an increasing rate over time according to 
the rule: 

( ) 0 1 047tA t A .= ×  

Where ( )A t  is the amount of your investment at the end of t years and 0A is the amount of your 
initial investment. 
 
According to this rule, what is the least number of years it will take for your investment to triple in 
value? 
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Question 19 (6 marks) 
(a) Part of the graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) is shown below, where 𝑓𝑓(𝑥𝑥) = −2(𝑥𝑥 − 𝑏𝑏)3 + 𝑐𝑐, and 𝑏𝑏 and 𝑐𝑐 

are constants. 
 

 
 

(i) State the degree of 𝑓𝑓(𝑥𝑥). (1 mark) 
 
 
 
 
 
(ii) Determine the value of 𝑏𝑏. (1 mark) 
 
 
 
 
 
(iii) Determine 𝑓𝑓(0). (2 marks) 
 
 
 
 
 
 
 

 
 
 
(b) Another function is given by 𝑔𝑔(𝑥𝑥) = 𝑓𝑓(𝑥𝑥 + 8). 
 
 Describe how to obtain the graph of 𝑦𝑦 = 𝑔𝑔(𝑥𝑥) from the graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥). (2 marks) 
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Question 20 (11 marks) 
During 2018, the altitude of the sun, A  degrees, at noon in Melbourne on the 𝑛𝑛𝑡𝑡ℎ day of the year 
can be modelled by the equation 
 

( )8 101
23 5 52 2

1461
n

A . sin .
+ 

= + 
 

π
 

 
(a) On the 26th of January, the altitude of the sun was 71.4°. 
 Calculate the altitude ten days earlier. 
  (2 marks) 
 
 
 
 
 
 
 
 
(b) Graph the altitude on the axes below for 0 ≤ 𝑛𝑛 ≤ 365. (4 marks) 
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(c) State the minimum altitude of the sun at noon in Melbourne and on which day of the year 
this occurred. (2 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
Solar panels on the roof of a Melbourne business are designed to meet its entire power needs on 
cloudless days when the altitude of the sun is at least 36° at noon. 
 
(d) Determine the number of days the panels are expected to achieve this aim during 2018, 

ignoring the possibility of cloud cover. (3 marks) 
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Question 21 (5 marks) 

Consider the points with coordinates ( )p, q  and ( )r, s  that lie in the first and second quadrants 
respectively of the unit circles shown below. 
 

 
 
Determine the following in terms of p, q, r  and s , simplifying your answers where possible. 
 
(a) tan θ (1 mark) 
 
 
 
 
 
(b) ( )sin 180° − θ   (1 mark) 
 
 
 
 
 
 
(c) ( )sin π+ γ  
.  (1 mark) 
 
 
 
 
 
 
(d) ( )cos γ − θ  (2 marks) 
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Question 22 (7 marks) 
Calculate the area of the shaded region enclosed by two circles of radius 15cm and 8cm and the 
line, as shown in the diagram below. 
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