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Section I 
5 marks 
Attempt Questions 1 – 5 
Allow about 7 minutes for this section 
Use the multiple-choice answer sheet for Questions 1 - 5 

1. The curve  has a stationary point at . What is the value of  

A. 

B. 

C.   

D. 3

2. If  , then  equals which of the following? 

A.  

B. 

C.  

D. 

3. What is the solution to the inequation  

A.  

B.  

C.  

D.  

2 8 4y ax x= + - 2x = ?a

3-

2-

2

3

1y
x

=
dy
dx

23x-

2

2
x-

-

43x--

2x

(1 )( 2) 0?x x- + £

2, 1x x£ - ³

1, 2x x£ - ³

2 1x- £ £

1 2x- £ £
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4. A and B are events of a sample space.

Given that , what is  equal to? 

A. 

B.  

C.  

D.  

5. If what is the value of  

A. 9

B. 5

C. 

D. 

1
2 3( | ) , ( ) and ( )P A B q P B q P A q= = = ( | )P B A

q

4
3q

7
3q

8
3q

10 10

0 4

( ) 7 and ( ) 2,h x dx h x dx= = -ó ó
ô ô
õ õ

0

4

( ) ?h x dxó
ô
õ

7-

9-
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Section II 
Part A 12 marks 
Attempt Questions 6 - 13 

Answer each question in the spaces provided. A blank page is provided at the end of each question 
to allow rewriting of a part. 

Your responses should include relevant mathematical reasoning and/or calculations. 

Question 6  

Differentiate  1 

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

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

Question 7 

Differentiate  , leaving your answer in index form. 1 

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

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

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

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

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

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

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

Question 8 

Evaluate 1 

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

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

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

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

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

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

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

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

43 8 7y x x= - +

2y
x x

=

2

7

2 35lim
7x

x x
x®-

+ -
+
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Question 9 

The quadratic function,  is to be drawn on a number plane. 

(a) Find the discriminant of the equation above. 1 

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

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

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

(b) Hence or otherwise, find the value of c for which the graph, of the equation 1 
above, will touch the x-axis.

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

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

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

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

Question 10 

Find a primitive function of . 1 

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

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

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

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

Question 11 

The probability that the Dragon Football team will win this weekend is 0.75. 2 
The probability that the Sharks Football team will win this weekend is 0.6. 
What is the probability that ONLY one team will win this weekend? 

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

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

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

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

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

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

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

2 6 ,y x x c= - +

3 2( ) 4 6 11f x x x= - -
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Question 12 

The polynomials  have degrees m and n respectively where . 
Write down the degree of  

(a)  1 
………………………………………………………………………………………………… 

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

(b)  1 

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

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

Question 13 

Find the equation of the normal to the curve  at the point (1, –2). 2 

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

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

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

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

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

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

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

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

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

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

( )and ( )P x Q x m > n

( ) ( )P x Q x-

( ) ( )P x Q x´

22 5 1y x x= - +

End of Part A 

7 
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Use this space to re-write any questions for Part A. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………….……………………………………………………………………… 
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Section II 
Part B     11 marks 
Attempt Questions 14 - 17 

Answer each question in the spaces provided. A blank page is provided at the end of each question 
to allow rewriting of a part. 

Your responses should include relevant mathematical reasoning and/or calculations. 

Question 14 

Consider the function  whose gradient function, , is given in the diagram below. 

(a) Comment on the sign of the gradient of  for all real x. 1 

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

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

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

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

Question 14 continues on page 11 

y = f (x) y = ′f (x)

( )f x

lOMoARcPSD|35984093



11 

Question 14 (continued) 

(b) Sketch a possible graph of .  1 

(c) Sketch . 1 

Question 15 
Find the values of a, b and c for which  for all real x. 2 

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

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

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

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

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

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

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

y = f (x)

y = ′′f (x)

5x2 + 7x −8 = ax(x +1)+ bx2 + c(x − 2)

lOMoARcPSD|35984093
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Question 16 

A school decide to do a fundraiser for a charity, 70 tickets were sold and 2 prizes were offered. 
Two tickets were drawn without replacement to determine the prize winners.  

Joe bought some of the tickets. The probability that he won both prizes was 

(a) Find the number of tickets bought by Joe. 2 

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

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

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

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

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

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

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

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

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

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

(b) What is the probability of Joe winning at least one prize? 2 

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

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

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

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

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

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

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

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

1 .
161

lOMoARcPSD|35984093



Question 17 

The diagram below shows  

Find the value of . 2 

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

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

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

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

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

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

( ).y f x=

8

5

( )f x dx
-

ó
ô
õ

End of Part B 

13 
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Use this space to re-write any questions for Part B. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

lOMoARcPSD|35984093
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Section II 
Part C 11 marks 
Attempt Questions 18 - 20 

Answer each question in the spaces provided. A blank page is provided at the end of each question 
to allow rewriting of a part. 

Your responses should include relevant mathematical reasoning and/or calculations. 

Question 18 

Estimate  by using the trapezoidal rule with 4 sub-intervals. 3 

Leave your answer in exact form. 

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

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

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

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

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

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

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

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

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

Question 19 

Find, from first principles, the derivative of  . 3 

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

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

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

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

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

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

6

2

2
( 1)

dx
x x -

ó
ô
õ

2

2
( 3)

y
x

=
-
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Question 20 

The diagram below shows a rectangle UVWX drawn in a sector OAB of a circle, radius 6 m. 
Let Angle AOB = α, tan α = 3, OW = f m and WX  = g m. 

(a) Show that UX = 3f. 1 

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

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

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

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

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

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

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

(b) Hence show  1 

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

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

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

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

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

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

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

Question 20 continues on page 18 

2 2( ) 36 9 .f g f+ = -

lOMoARcPSD|35984093



Question 20 (continued) 

(c) Find the maximum perimeter of the rectangle in exact form. 3 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

End of paper 

18 
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Use this space to re-write any questions for Part C. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

lOMoARcPSD|35984093
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1. The curve  has a stationary point at . What is the value of  

A. 

B. 

C.   

D. 3

2. If  , then  equals which of the following? 

A.  

B. 

C.  

D. 

3. What is the solution to the inequation  

A.  

B.  

C.  

D.  

2 8 4y ax x= + - 2x = ?a

3-

2-

2

3

1y
x

=
dy
dx

23x-

2

2
x-

-

43x--

2x

(1 )( 2) 0?x x- + £

2, 1x x£ - ³

1, 2x x£ - ³

2 1x- £ £

1 2x- £ £

Axis of symmetry is the location of the stationary point. 

∴ x = − b
2a

= − 8
2a

= 2⇒ a = −2

y = 1
x3

= x−3

A or C looking at the x-intercepts 

 (1− x)(x + 2) ≤ 0⇔ (x −1)(x + 2) ≥ 0

lOMoARcPSD|35984093



4. A and B are events of a sample space.

Given that , what is  equal to? 

A. 

B.  

C.  

D.  

5. If what is the value of  

A. 9

B. 5

C. 

D. 

1
2 3( | ) , ( ) and ( )P A B q P B q P A q= = = ( | )P B A

q

4
3q

7
3q

8
3q

10 10

0 4

( ) 7 and ( ) 2,h x dx h x dx= = -ó ó
ô ô
õ õ

0

4

( ) ?h x dxó
ô
õ

7-

9-

P A | B( ) = P A∩ B( )
P B( ) ⇒ P A∩ B( ) = P A | B( ).P B( ) = q3

P B | A( ) = P A∩ B( )
P A( ) = q

3

q
1
3

0

10
⌠
⌡⎮

h(x)dx =
0

4
⌠
⌡⎮

h(x)dx +
4

10
⌠
⌡⎮

h(x)dx = 7

∴
0

4
⌠
⌡⎮

h(x)dx = 9⇒
4

0
⌠
⌡⎮

h(x)dx = −9
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lOMoARcPSD|35984093



lOMoARcPSD|35984093



lOMoARcPSD|35984093



lOMoARcPSD|35984093



lOMoARcPSD|35984093



lOMoARcPSD|35984093



lOMoARcPSD|35984093



Section II 
Part C 
Attempt Questions 18 - 20 

11 marks 

Answer each question in the spaces provided. A blank page is provided at the end of each question 
:to allow rewriting of a part. 

ur responses should include relevant mathematical reasoning and/or calculations. 

Estimate 
f2

6 2 
dx by using the trapezoidal rule with 4 sub-intervals. 

x(x-1) 

Leave your answer in exact form. 

Question 19 

3 

lOMoARcPSD|35984093

KilmoreB
Text Box
Only about a third of the cohort knew the correct formula for the Trap Rule.  Even then, many did not find the width of the intervals correctly.

KilmoreB
Text Box
No-one got more than half marks for this question. Students did not know to subtract the fractions in order to simplify the numerators.
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KilmoreB
Text Box
Most students got the mark for this question.

KilmoreB
Text Box
In order to get this mark students needed to quote Pythagoras' Theorem or else use the name(s) of the side(s) in the triangle.
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KilmoreB
Text Box
Students did not get any marks for this question as they were unable to express g in terms of f


