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• Answer Questions in the space provided. 

• Answer multiple choice questions on the question paper by 

circling the correct alternative. 

• Show all relevant mathematical reasoning and/or 

calculations. 

• Use blue or black PEN only. 

• NESA approved calculators are permitted in this task. 

• Marks may be deducted for insufficient or illegible work. 

• Extra writing space is provided at the back of this booklet. 

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

answering.  

• Total possible marks: 32 

• Time allowed: 45 minutes plus 2 minutes Reading Time 
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Question 1 (6 marks)                             Marks 
 

(a)  Circle your correct alternative. 
 
The graph of the function 𝑓(𝑥) = 18 intersects with the graph of 𝑔(𝑥) = 	2! where: 
 
 (A) 𝑥 = 	 log! 18 (B) 𝑥 = 	

1
18

 
    
    
 (C) 𝑥 = 9 (D) 𝑥 = 	 log"# 2 

 
 
 
 

1 

 

(b)  Circle your correct alternative. 
 

 
 

1 

 
     

 (c) 
 

 
 
Solve cos𝜃 = 0.63 for −180°	 ≤ 𝜃	 ≤ 0°, giving your answer to the nearest degree. 
 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
 

 
 
1 
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(d) 

Question 1 Continued 
 
Find the derivative of  𝑦 = 	 "!

!	$	%
!

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

 
 
 
1 

 
 

  

     (e) 
 

Given that 𝑓(𝑥) = 	𝑥2 + 1 and 𝑔(𝑥) = 	√𝑥 − 3.  Find 𝑦 = 𝑓6𝑔(𝑥)7 and state its domain. 
 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 

2 

 
 
 
End of Question 1 
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Question 2 (6 marks)                   Marks 
 

(a)  
Circle your correct alternative. 
 
What is the exact value of cos 135° + cosec	60° ? 

 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
(b) 

 
Circle your correct alternative. 
 

 
 
 
 
 

1 
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Question 2 Continued 
 

      (c)  

Solve the equation |2𝑥 − 3| = 6. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 

 
2 

 

(d) Differentiate with respect to 𝑥. Leave your answer in fully factorised form. 
 

𝑦 = 	
2𝑥2

2 − 𝑥 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
 
 
 
 
 
End of Question 2 

2 
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Question 3 (4 marks)                                  Marks 

      (a) 
 
 

 

Solve sin >!
&
? = 	 %

&
  for 0°	 ≤ 𝑥	 ≤ 360°. 

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

2 

(b) Show that  cot𝐴	+	 sin'
%(	cos'

=	 cosec𝐴. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 

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

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

 
 

 
End of Question 3 
 

2 
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Question 4 (4 marks)                  Marks 
 

(a)  i) Show that the derivative of 𝑓(𝑥) = 	𝑥2 + 3𝑥 + 5	is 𝑓)(𝑥) = 2𝑥 + 3 by first 
principles. 

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

 
 
 

2 

 ii) Hence, find the equation of the normal to the curve 𝑓(𝑥) = 𝑥2 + 3𝑥 + 5 at the point 
(	1, 9	). 

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

 
 
 
 
 
End of Question 4 

2 
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Question 5 (4 marks)                  Marks
              

      (a) The diagram below shows a sketch of the function 𝑦 = 𝑓(𝑥). 
On the same diagram sketch the gradient function  𝑦 = 𝑓′(𝑥). 
 
 

 
 

 
 

1 

(b) Show that,  𝑑
𝑑𝑥
[	3𝑥2(4𝑥 − 1)"] = 6𝑥(10𝑥 − 1)(4𝑥 − 1)&. 

 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
 
 
 
 
 
 
End of Question 5 

3 
 
 
 
 

 
 
 
 

 
 
 

 

448 Maths In Focus  Mathematics Extension 1 Preliminary Course

8.1   Exercises  

 Sketch the gradient function for each graph. 

 The gradient is zero at  x1   and  .x2    These points will be on the  x -axis. To the 
left of  ,x1    the gradient is positive, so this part of the graph will be above 
the  x -axis. Between  x1   and  ,x2    the gradient is negative, so the graph will 
be below the  x -axis. To the right of  ,x2    the gradient is positive, so this part 
of the graph will be above the  x -axis.         

   1.        

   2.        

   3.        

   4.        

   5.        

   6.        

ch8.indd   448 6/29/09   12:53:03 PM
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Question 6 (4 marks)                  Marks 
 

(a)  Differentiate with respect to 𝑥. 
𝑦 = 	2𝑥! − 2𝑥 

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

 
 

2 

     (b) 
 
 

 

Solve  (log! 𝑥)! − 8 =	 log! 𝑥!. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
 
 
 
 
 
 
End of Question 6 

2 
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Question 7 (4 marks)                  Marks 
             

 

 

 

The angle of elevation of a vertical tower BT of height h metres, at a point A due west of it, is 
14°. From the point C, the bearing of the tower is 343° and the angle of elevation is 11°. The 
points A and C are 1000𝑚 apart and on the same level as the base B of the tower.  

 
 
 

 

(a) 

 

 

By drawing a diagram showing the bearings, explain why ∠𝐴𝐵𝐶 = 107°. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
 
 
 

1 

(b) 

 

 

Show that 𝐴𝐵 = ℎ	 tan76°	 and find a similar expression for 𝐶𝐵. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………. 
 
 

1 
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(c) 

 

 

Hence, find the height of the tower, correct to the nearest metre. 
 

………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
………………………………………………………………………………………………..……………………………………………………….. 
 
 
 
 
 
 
 
 
 
End of Question 7 

2 

 
End of Assessment Task 
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Extra writing space  
 
If you are are using this space indicate clearly which question(s) you are answering & write ‘see extra writing 
space’ on the original question space provided for that question.  

 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
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………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
 
………………………………………………………………………………………………..………………………………………………………………………….. 
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Question 1 (6 marks) Marks 

(a) Circle your correct alternative. 1 

The graph of the function f(x) = 18 intersects with the graph of g(x) = zx where:

@ x = log2 18 (B)
x = _2._

18

(C) x=9

(b) Circle your correct alternative.

For the angle 0, sin0 = }_ and cos0 = -
24

.
25 25 

Which diagram best shows the angle 0?

(A)             

0 

(D) x = log18 2 

(C) (D) 

0 

0 

(c) Solve cos 0 = 0.63 for -180° � 0 � 0°, giving your answer to the nearest degree.

... C.?..-€. .. � ... :::: .. q . .-.. � .. -!. ......................................................................................... =6!·· ...........
r{Jf L -= cCJS-C0·63) tJ- v---

••·•·•·•·•••··•·•··•·•·•·•···•·••·•·•••·•·••··•·•·•·•••··•·•·•·••··••·•·•·••···•·•··•·••••••••·•·•·•·•·•·••·•·•••••·•••··•••••••··••••••···•••·•••·••••···••··• ••..•••.•..••• 

� SI 

.............. 0.. ........................ �.�/.� ........... /.... ............................................................................................... . 
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1 





Question 2 (6 marks) 

(a) Circle your correct alternative.

What is the exact value of cos 135° + cosec 60° ? 

@) 
2-/2--../3

(CJ$ l..35'°
./6 

-+ cosec 
6 {j°

I 

2-/2 - 1 
'::.. - (OS 4S° +

Slt1f.6°
(B) 

✓2 

2-/2 + -../3 
(C) 

./6 

(D) 
2-/2 + 1 

✓2 

(b) Circle your correct alternative.

� 

-

2 
- _L + ff

§

£ + 2__.\l

..a 

Which of the following is the graph ofy = -log
2 
( x+ 1) ? 

(A) (B) 

(D) 

-4-

.,.--,--c7 
[ _,.,,,,,,,--

-- ,------

ll h 3 'I -

!/ 
ii 

Y "' 
t 

!\ 

J\ 2 3 

X 

Marks 

1 

1 





Question 3 (4 marks) Marks 

(a)
Solve sin G) = ¼ for O° ::; x ::; 360°. 

................................................................................................................ ..... � .. ................ . 

........ §(�Cf ·J····�·····{··························································-.., ----r· 

2 

............. � ... £ ······�·········::-....... �.Q ............................................................................. C.!...:� ...... '?.f ... � ..... 3 b O C

� -=- 3 0 °  I O < � � l 8 0
" Q. 

0 
···························-:;r-·········································1··········I ·······SO··················· ·········································:z:··········· 

" e 

X -::: �CJ -300 ✓ 
........................................................................... ............................... ✓-···························································· 

(b) sin A Show that cotA + -- = cosecA.

... �H.$ ..... � ............ c.:i .. �;� ..... :t. _ 6 ln fl ........................ } .....................................................................
€ +cos A 

or 

2 

= ('OS A g i'n I+ -== (cJS ,4 + �,n n- X (' }- r'CIS (.J)
.............................. _, ........ +...... . .............................. ,................. .. . ........... ·--·········· 

)S,' n fl I +<b � 11 5 , rt 1-1- I 
f- ro s 4 

,l (I - 1"0 S A .............................. ········································································t·· ..................................................................... . 
:':. (d;,:;,;��};y:.'��t) ':c=..��� t§.•:7�¾��';;�') CD 

·····································································································r········································································ 
-:: cos 4 1- ('o..S '4 f s l Y1 2 11 =. (0 _sf} +- � ( /- ,o s. 1-1 )......................... 

sit? A c···;··;··;;·�·A .. 5······· .... .................. -.5;•�1r· .. ········ ......... s.�··�··_� r-i

"" � 

l � {'os 1-1 T I ·- ,:'05 4 ......................... , .... , .................................... �·-············ ·----"' .. • ••• -

5 / t1 A r 9 iVI ,4 
..................... ::-::-: ........... (Q�.e .. r. .... A .......................... 4 ........ ::::. ........ _.J. ___ ································ 

S
l S,r14 

- 'R H Y1 ,,-, - ·-' _ Cosec ,., V✓ 

R- tfS
End of Question 3 
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°
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Question 6 ( 4 marks) Marks 

(a) Differentiate with respect to x.

y = .Jx2 - 2x

···········-3····:::··J·�t.: ... �.� ........... .,, ...........................................................................................................
l 'l. '/2 

- X -2.?CJ ············i!:J········::······ ···········································::.··yi······················································0
·· .......................... .

rl (I -::- [ ')l'l - 2. -x) ( 2 'X - 2 ) I 
........ � ................ ..l_. ... ............................................................................................. ............................. . cl� 1- \__ 

) .......................... � ....... , • ... ._.L ...... _ .... ., ........ X �( .... x .... -... ..1 ....... .................................................... . 
Jx.,, _2.i 

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

........... ?. 
.
..
.
.
..... 

" --x.. - \ ....
.............. 

: 
....................... 

://············································ Jx.?-2X--

(b) Solve (log2 x)2 - 8 = log2 x2.

.......... ( .. J.�g. ... � .. J..�.: .... � ........ � .......... l.Q3 ..... X:.� ................................................. : ............................ .
(!&c_/,'!<c )� -::. � : i.'.l

CJ.[J
;:Y.,; :co � �s..�

'U,. - 2'2,,i -€ =- 0

................ C ... � .. ::-:.1. ... ?. .. f .. Y...� ... � ... ) ....... :. .. 9 .............................................. • ..... @ ...............................

..... '!!.. ..... .lP.fJ,,.x .. :� ... 4. ............. 9.:r ....... !:?.s
'i. 
... ?.; ...... � ..... : .. � ....................... �.;:··························· 

?<. -= & 4 Q.$ X :::z 2. ········································································································- .
....

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

·························�······: ..... ? ... � ............ O...r. ................ � ........ :-::. .... i ....................................... /.� ...... .
t 

End of Question 6 
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2 

2 








	2023  Year 11 Mathematics Advanced Task 2 - solutions Final
	Q71
	Q72

