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General 

Instructions 

• Reading time – 5 minutes 

• Working time – 3 hours 

• Write using blue or black pen 

• NESA approved calculators may be used 

• A formulae and data sheet is provided at the back of this paper 

• Show relevant mathematical reasoning and/or calculations 

 

Total Marks: 

100 

• Section I – Multiple Choice – 10 marks 

• Section II – Written response 90 marks 

• Attempt Questions 1 – ? 

 

 
 
 
 
 
 
 

This question paper must not be removed from the examination room. 
This assessment task constitutes 40% of the course. 

 



– 2 – 

 

 

 

 

 

 

 

 

 

 

BLANK PAGE  

 

  



– 3 – 

Section I - Multiple Choice 

Please answer on the Multiple Choice answer sheet. 

 

1. To convert 40o  to radians you calculate: 

(A) 
180

40


   

(B) 40
180


  

(C) 180
40


  

(D) 40
360


  

 

2. The range 0y   is written in interval notation as: 

(A) ( , )y   −    

(B) (0, ]y     

(C) [0, )y     

(D) (0, )y     

 

3. The graph of ( )f x shown below represents: 

 

(A) 1y x= +   

(B) 1y x= −  

(C) 1y x= −  

(D) 1y x= +  
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4. Given sin
2

k
 = −  , sec is equal to what, given (𝜋 ≤ 𝛼 ≤

3𝜋

2
). 

(A) 
24

2

k−
−   

(B) 
24

2

k−
 

(C) 
2

2

4 k−
 

(D) 
2

2

4 k
−

−
 

 

 

5. Using the function definition  

2

( ) 2 ,

1,

f x x   x 3

         = x  x<3

= − 

+
  

Calculate (3) ( 3)f f+ − . 

(A) 9 

(B) 9−   

(C) 20 

(D) 15 
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6. A particle is moving so that, for 0 < 𝑡 < 1, its velocity is positive, and its acceleration is 

negative. Which graph could represent the displacement of this particle? 

 

(A)  

 

(B)   

 

(C) 

 

(D) 

 

 

 

7. Which expression is equivalent to 3𝑥2 − 𝑥 − 2? 

 

(A) (3𝑥 − 1)(𝑥 + 2) 

 

(B) (3𝑥 + 1)(𝑥 − 2) 

 

(C) (3𝑥 − 2)(𝑥 + 1) 

 

(D) (3𝑥 + 2)(𝑥 − 1) 
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8. Which of the following is equal to the given fraction? 

1

2√5 + √3
 

(A) 
2√5−√3

7
 

 

(B) 
2√5+√3

7
 

 

(C) 
2√5−√3

17
 

 

(D) 
2√5+√3

17
 

 

9. Simplify the following: 
𝑥

𝑦
+

𝑦

𝑥
 

 

(A) 𝑥2 + 𝑦2 

 

(B) 1 

 

(C) 
𝑥+𝑦

𝑥−𝑦
 

 

(D) 
𝑥2+𝑦2

𝑥𝑦
 

 

10. Select the graph that represents a one-to-many relationship. 

(A)  

 

(B)   

 

(C) 

 

(D) 
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Section II – Written response 

 

Attempt All Questions 

 

Show all necessary working. 

 

Question 11 (7 marks) 

 

(a)  Show algebraically whether 2( ) 2f x x= +  is a function that is odd, even or neither.   2 

  

 

 

 
 

 

(b) If 𝑓(𝑥) = 𝑥 + 1 and 𝑔(𝑥) = 𝑥2 + 𝑥. What is  ( )g f c  equal to? 2 

  

 

 
 

 

(c)  For what values of k is the parabola 2 ( 3) 4 0x k x k− + + =  positive definite?    

 

3 
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Question 12 (4 marks) 

 

Given the points (1, 2), ( 5,6)A  and B− −   

(a) Determine the equation of the line through AB in general form. 2 

  

 

 

 

 
 

 

(b) What is the angle made by the line AB with the x axis−  in the positive direction 

(to the nearest minute)?    

1 

  

 

 

 
 

 

(c)  7
, 3

2
M
 

− 
 

 is the midpoint of A and C. What are the coordinates of C? 
1 
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Question 13 (4 marks) 

 

An old fridge costs 90c/day to run. A new fridge is for sale for $800, and only costs 10c/day to 

run. 

 

 

(a) Write an equation for the cost of running the old fridge ‘L’ in $ per day (d).  1 

  

 

 
 

 

(b) Write an equation for the cost of running the new fridge ‘N’ in $ per day. (taking into 

account the purchase price as part of the cost)  

1 

  

 

 
 

 

(c)  After how many days does the cost of the new fridge ‘break-even’ with the cost of the 

old fridge?   

2 
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Question 14 (2 marks) 

  

(a) 
Sketch the graph of 

1
( ) 2( 1)( 2)

2
f x x x x

 
= − − + 

 
 on the axes below, showing all 

intercepts. 

2 
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Question 15 (3 marks) 

  

(a) 
Sketch the hyperbola 

1
3

1
y

x
= +

−
 on the axes below, clearly indicating asymptotes and 

intercepts. 

3 
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Question 16 (5 marks) 

 

  

(a) Solve the equation 4 2x + = . 2 

  

 

 

 
 

 

(b) Find the centre and radius of the circle 2 24 2 4x x y y+ + − = .  3 
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Question 17 (5 marks) 

 

Sam walks due East along a straight, level road. At point B he notices a radio antenna (A) on a 

Bearing of 044oT , at angle of elevation of 58o . After walking 400m due East he reaches point 

C where he notes that the Bearing of the antenna is 322oT . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Calculate OBC and OCB   and label the value of ∠𝑂𝐵𝐶, ∠𝑂𝐶𝐵 and ∠𝐴𝐵𝑂 on the 

diagram given above. 

2 

  

 

 

 
 

 

(b)    Calculate the length OB to 1 decimal place.   2 

  

 

 

 

 
 

 

A 

B C 

O 

h 

N N 

400 

m
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 Question 17 (continued) 

 

 

(c)  Calculate the height ‘h’ of the antenna to 1 decimal place. 1 

  

 

 

 
 

 

Question 18 (3 marks) 

(a) Solve by completing the square 2𝑥2 + 𝑥 − 2 = 0. 3 

  

 

 

 

 

 

 

 

 

 
 

 

 

 

  



– 16 – 

Question 19 (3 marks) 

  

(a) 
Convert the formula for the Area of a sector 2

360
A r


=  to radians, show all working. 

1 

  

 

 

 
 

 

(b) Calculate the Area of the sector shown. 

 

 

 

 

 

1 

  

 

 

 

 

 
 

 

(c)  Calculate the arc length of the sector above. 1 

  

 

 

 
 

 

 

 

 

 

 

20 m 

12


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Question 20 (5 marks) 

(a) On the axes below sketch cos sec 0 2y x and y x for x = =   .    3 

 

 

 

(b) Solve sin 2𝜃 =
1

2
 for 0𝑜 ≤ 𝜃 ≤ 360𝑜. 2 
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Question 21 (3 marks) 

 

(a) Prove: 
sin 𝜃

1 − sin 𝜃
+

sin 𝜃

1 + sin 𝜃
= 2 tan 𝜃 sec 𝜃 

3 

  

 

 

 

 

 

 

 

 

 
 

 

Question 22 (1 mark) 

 

(a) Differentiate 𝑦 = 4𝑥7 1 
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Question 23 (4 marks) 

 

(a) Differentiate the function:  

𝑓(𝑥) = √𝑥(𝑥 − 1) 

2 

  

 

 

 

 

 

 

 

 

 
 

 

(b) Differentiate the function: 

𝑓(𝑥) =
𝑥3 − 2

𝑥2
 

2 
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Question 24 (4 marks) 

 

(a) Differentiate √2𝑥 + 1 

 

2 

  

 

 

 

 

 
 

 

(b) Hence, show that 𝑦 × 𝑦′ = 1. 

 

1 

  

 

 

 

 
 

 

(c) What does this imply about the behaviour of 𝑦′ as y gets large? 

 

1 
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Question 25 (3 marks) 

(a) Differentiate from first principles, the function: 

𝑓(𝑥) =
1

4
𝑥2 

3 

  

 

 

 

 

 

 

 

 

 
 

 

 

Question 26 (6 marks) 

(a) Find the x-coordinate of the points on the curve 𝑦 = 𝑥3 − 12𝑥 + 1 where the normal 

has gradient 
1

9
. 

 

 

3 
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(b) Show that the gradient of the tangent to the curve 𝑦 =
𝑥

𝑥2+1
 is zero at 𝑥 = −1 and 𝑥 = 1. 3 

  

 

 

 

 

 

 

 

 

 
 

 

 

Question 27 (2 marks) 

 

 For the given function, find the value of a so that the function is continuous. 

 

𝑓(𝑥) = {
2𝑥 + 3

−𝑥2 + 𝑎
         

𝑓𝑜𝑟
𝑓𝑜𝑟

         
𝑥 < 1
𝑥 ≥ 1

 

2 
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Question 28 (7 marks) 

A particle’s motion can be described by the function 𝑥(𝑡) = 3𝑡2 − 𝑡3 where t is measured in 

seconds. 

 

(a) Find 𝑥̇ and 𝑥̈. 1 

  

 

 

 

 

 
 

 

(b) Find times at which the particle is stationary. 2 

  

 

 

 

 

 
 

 

(c) Describe the motion of the particle at time 𝑡 = 0. 2 
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(d) Hence, or otherwise, find the distance travelled by the particle in the first 4 seconds. 2 

  

 

 

 

 

 

 

 

 

 

 
 

 

 

Assessment continues on the next page. 

  



– 25 – 

Question 29 (9 marks) 

 

(a) Sketch the derivative of the graph given below. 

 

 
 

 

3 

(b) What power would you expect the derivative graph to have? 

 
 

1 
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(b) Sketch the derivative of the graph given below. 

 
 

 
 

 

 

 

 

 

 

3 
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(c) Sketch the original graph, given the derivative graph given below. 

 

 
 

 

2 
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Question 30 (3 marks) 

 

(a) Solve 22sin ( 3 2)cos 3 2 0, 0 2x x  for x + − + − =   . 3 
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Question 31 (7 marks) 

 

A pharmaceutical drug is administered and the amount A of the drug in a person’s 

bloodstream is given by the function 

𝐴 = 8𝑡2 − 𝑡3 

Where t is the time in hours and A is in milligrams. 

 

(a) Explain why the model is only limited up to a certain value of t. 1 

  

 

 

 

 

 

 
 

 

(b) Find 
𝑑𝐴

𝑑𝑡
 and describe its physical meaning. 1 

  

 

 

 

 

 
 

 

(c) When did the body stop absorbing more of the drug? 1 
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(d) During what time interval of t was the drug amount increasing, and during which 

interval of t was the drug amount decreasing? 

2 

  

 

 

 

 

 

 

 

 

 
 

 

(e) What was the highest amount of the drug in the bloodstream? 2 

  

 

 

 

 

 

 

 

 

 
 

 

 

 

 








































