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1 

SECTION I 
10 marks 
Attempt Questions 1-10 
Allow about 15 minutes for this section 
Use the Multiple-Choice Answer sheet for Questions 1-10 

1 A circle has centre ( )4, 5− and radius 6. What is the equation of the circle? 

(A) ( ) ( )2 24 5 6x y− + + =

(B) ( ) ( )2 24 5 6x y+ + − =

(C) ( ) ( )2 24 5 36x y− + + =

(D) ( ) ( )2 24 5 36x y+ + − =

2 The shaded region, shown in the diagram below, is enclosed by the parabola 2 7 7y x x= − +

and the line 7 2 .y x= −  

Which of the following gives the area of the shaded region? 

(A) ( ) ( )27 2 7 7x dx x x dx− − − +∫ ∫
(B) ( )

5
2

0
5x x dx−∫

(C) ( )
5

2

0
5x x dx−∫

(D) ( )
5

2

0
9 14x x dx− +∫
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3 The box plot below shows summary data for the number of minutes that buses 
arrived late at a rural bus stop. 

Which term best describes the distribution of this data? 

(A) negatively skewed

(B) normal

(C) positively skewed

(D) symmetrical

4 A car, initially at rest, moves with constant acceleration along a straight horizontal road. 
Which of the graphs below shows how the car’s velocity, V m/s, changes over time, t seconds? 

2 
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3 

5 Given that ( )cos 20 cos 60 ,θ − ° = °  which of the following is a possible value for ?θ  

(A) 40°

(B) 140°

(C) 280°

(D) 320°

6 A function f is given by the rule 

( ) ( )23 2, 3
3 7, 3
x xf x
x x

 − + ≤= 
− >

 

What is the value of ( )( )0 ?f f

(A) 11

(B) 7−

(C) 26

(D) 66

7 The z-scores on a test are normally distributed, such that ( )P N z N p− < < =  for some 

constants 0N >  and 0 1.p< <  What is the value of ( )?P z N<  

(A) 1
2

p−

(B) 1
2
p

−

(C) 1
2

p+

(D) 1 2
3

p+
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8 What is ( )2 2 2sin cos tan ?x x x dx+ +∫
(A) tan x C+

(B) cot x C+

(C) secx x C+ +

(D) ( )2ln cosx x C− +

9 In a bag of n coloured discs, exactly 7 are red. Two discs are selected at random, without 

replacement. The probability that both discs are red is 21.
55

Which quadratic equation could be used to find the value of n? 

(A) 2 110 0n n+ + =

(B) 2 110 0n n− − =

(C) 2 110 0n n+ − =

(D) 2 110 0n n− + =

10 The graph shows ( )y f x=  and ( ) ,y g x=  where ( ) lnf x x=  and ( ) 2 1.g x x= −  

How many solutions does the equation ( ) ( )2 2
0f x g x− =        have? 

(A) 0

(B) 1

(C) 2

(D) 3

End of Section I 

4 
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If you use the additional space, clearly indicate which
question you are answering.

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

lOMoARcPSD|35984220



BLANK PAGE 

6 

lOMoARcPSD|35984220
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Question 11 (2 marks) 2 

The diagram shows a triangle ABC. AB is the shortest side. The lengths of AC and BC 
are 6.1 cm and 8.7 cm respectively. The size of angle ABC is 38 .°  
Find the size of the largest angle, correct to the nearest degree. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

Question 12 (2 marks) 
Given that 2 23log 2log 9,x y− =  show that px Ay=  where A is an integer and p is a 2 
rational number. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 13 (2 marks) 
Find the anti-derivative of  2 

( ) 1 .
3 4

f x
x

=
−

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

2 

Question 14 (2 marks) 

A normally distributed variable, X, has a mean of 2 and standard deviation of 0.5. 
Use the empirical rule to find (0.5P X≤ ≤ 3). 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

8 
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Question 15 (2 marks) 

The graph of tany a bx=  is shown below for 3 3.x− < <  Find the values of a and b. 2 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 16 (5 marks) 

Georgia buys a ticket in a lottery, where the first prize is $10 000. Tickets cost $20 each, 
with the probability of winning a prize shown in the discrete distribution table below. 

Prize 0 20 100 500 5000 10 000 

( )P X x=  0.75 M 0.03 0.002 0.001 0.0001 

(a) Find the value of M. 1 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

(b) Show that Georgia is expected to lose $5.66 every time she plays this lottery. 2 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

(c) Find the variance of this discrete distribution. 2 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

10 
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11 

Question 17 (2 marks) 

Find the equation of the normal to the curve 32 3y x x= −  at the point ( )1, 1 .−  2 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

Question 18 (3 marks) 

In the diagram, AOB is a sector of a circle of radius r cm that contains an angle θ  radians 3 
at the centre O of the circle. The area of the sector is 216 cm  and its perimeter is 5 times 
its arc length. Find the values of r and .θ  

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 19 (3 marks) 

Annabelle records the age in years and the price in dollars of 6 cars that are for sale. 3 

Age (A) 3 5 5 6 8 10 

Price (P) 23 000 18 000 16 500 12 000 9700 7000 

Find the equation of the least-squares regression line, giving each value to the nearest whole 
number, and use the equation to estimate the cost of a car which is 4 years old. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

12 
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13 

Question 20 (4 marks) 

(a) Sketch the graphs of the functions ( ) 2 1f x x= −  and ( ) ( )( )1 2 3 4 .g x x x= − + 2 

(b) Hence, solve the inequality ( )( )2 1 1 2 3 4 .x x x− > − + 2 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 
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Question 21 (10 marks) 
A sample of 240 households were asked which, if any, of the following animals they own 
as pets. 

• cats (C)
• dogs (D)
• tortoises (T)

These results are shown in the table below. 

Types of Pet C D T C and D C and T D and T C, D and T 

Number of 
households 153 70 45 48 21 32 17 

(a) Represent this information by fully completing the Venn diagram below. 3 

A household is chosen at random from the sample. 

(b) Find the probability that the household owns a cat only. 1 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

Question 21 continues on next page 

14 
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15 

Question 21 continued. 
(c) Find the probability that the household owns at least two of the three types of pet. 2 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

(d) Find the probability that the household owns a cat, given that the household owns 2 
a tortoise.

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

(e) Use mathematical reasoning to determine whether a household owning a cat and a 2 
household owning a tortoise are independent of each other.

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 
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Question 22 (4 marks) 

Consider the function ( ) ( )21 .f x x= −  The following transformations were applied to the 4 

graph of ( )y f x=  in the order shown below. 

• Horizontal dilation by a scale factor of 1 .
4

• Vertical translation down 9 units.

• Reflection in the x-axis.

Find the equation of the transformed function and sketch its graph, showing the location 
of the vertex and its intercepts with the x and y axes. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

16 
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Question 23 (3 marks) 

Find all values of ,θ  where 0 360 ,θ° ≤ ≤ °  such that ( ) 1sin 60 .
2

θ − ° = − 3 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 24 (5 marks) 

Let ( ) cos .xg x e x−=  

(a) Find the coordinates of the stationary points of ( )g x  for 0 2 .x π≤ ≤ 3 
You do NOT need to check the nature of the stationary points. 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

Question 24 continues on next page 

18 
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Question 24 continued. 

(b) Without using further calculus, sketch the graph of ( )y g x=  for 0 2 ,x π≤ ≤ 2 
showing stationary points and intercepts.

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 
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Question 25 (3 marks) 

The circle 2 22 2 12 16 22 0x y x y+ − + − =  is translated 4 units to the left and 3 units up. 3 
What is the centre and radius of the new circle? 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

Question 26 (3 marks) 

(a) Find the derivative of
3
.xy e=  1 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

(b) Hence, find
3

0
2

1

.xx e dx
−∫  2 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

20 
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Question 27 (3 marks) 

A geometric series has first term 1 and common ratio cos .θ  

(a) Find the sum to infinity of the series. 1 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

(b) Find the smallest positive exact value of ,θ  in radians, which satisifies the equation 2 
2 2.S∞ = −

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 
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Question 28 (3 marks) 

If cos
1 sin

xy
x

=
+

 show that 
2

2 0.d y dyy
dx dx

+ = 3 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

22 
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Question 29 (3 marks) 

A car is moving in a straight line along a horizontal road. 3 
The graph below shows how the car’s velocity v ms-1 changes with time, t, seconds. 

Over the period 0 15t≤ ≤  the car has a total displacement of 7−  metres. 

Initially the car has velocity 0 ms-1. 

Find the next time when the velocity of the car is 0 ms-1. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 30 (5 marks) 
Piya has a greenhouse containing 900 tomato plants. Piya notices that some of the tomato 
plants are damaged by insects. Initially, there are 25 damaged tomato plants. 
The number of tomato plants damaged by insects is inceasing by 32% each day. 

(a) The total number of plants damaged by insects, x, is modelled by tx A B= × 3 
where A and B are constants and t is the number of days after Piya first noticed
the damaged plants.
Use this model to find the total number of plants damaged by insects 5 days after
Piya noticed.

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

(b) Explain, using mathematical reasoning, why this model is not realistic in the long 2 
term.

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

24 
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Question 31 (4 marks) 

In the diagram, ABCDE is a regular pentagon inscribed in a circle with centre O and 4 
radius 10 cm.  
Find the area of ,ABE∆  correct to 3 significant figures. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 32 (3 marks) 

A random variable is normally distributed with mean 0 and standard deviation 1. The table 
below gives the probability that this random variable lies below z for different values of z. 

z 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

0 0.500 0.540 0.579 0.618 0.655 0.691 0.726 0.758 0.788 0.816 

1 0.841 0.864 0.885 0.903 0.919 0.933 0.945 0.955 0.964 0.971 

The probability values given in the table for different values of z are represented by the 
shaded area in the following diagram. 

(a) Calculate the probability that the random variable lies above 1.2.− 1 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

Question 32 continues on next page. 
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Question 32 continued. 

(b) Celine fills bottles with water. The actual amount of water in each bottle is 2 
normally distributed with a mean of 602 mL and a standard deviation of 2.5 mL.
Using the values in the table, determine the percentage of bottles that contain
between 599 mL and 604 mL of water.

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 
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Question 33 (5 marks) 

The curve 215y x= −  and the isosceles triangle OPQ, are shown on the diagram below. 

Vertices P and Q lie on the curve such that Q lies vertically above the point ( ), 0 .q  
The line PQ is parallel to the x-axis. 

(a) Show that the area, A, of the triangle OPQ, is given by 315 .A q q= − 2 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

Question 33 continues on next page 

28 
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Question 33 continued. 

(b) Find the maximum area of .OPQ∆ 3 
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Question 34 (4 marks) 

The diagram shows the graphs of 3 2y x x= −  and 2.y x=  

The graphs intersect at A, B and the origin O. 

(a) Find the x-coordinates of A and B. 1 
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……………………………………………………………………………………… 

Question 34 continues on next page 
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Question 34 continued. 

(b) Find the area of the shaded region. 3 
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Question 35 (5 marks) 

The time taken, t minutes, for a machine to produce car parts can be modelled by a 
continuous random variable with probability density function given by 

( )

( )21 , 1 2

2 , 2 4
2

0, otherwise

k t t
tf t k t

 − ≤ ≤

  = − < ≤  

 



(a) Show that the value of k is 3 .
4

2 
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Question 35 continues on next page 
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Question 35 continued. 

(b) Let F ( )t  be the cumulative distribution function of ( ) ,f t  where ( )F 2.16 0.3652.= 3 
Find the least amount of time taken to produce 88% of the parts.
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SECTION I 

10 marks 

Attempt Questions 1-10 
Allow about 15 minutes for this section 

Use the Multiple-Choice Answer sheet for Questions 1-10 

1 A circle has centre (4, —5) and radius 6. What is the equation of the circle? 

(A) (x-4)'+(y+5) =6 

(B) (x+4)'+(y-5) =6 

(C) (x-4)'+(y+5) =36 
(D) (x+4)'+(y-5) =36 

2 The shaded region, shown in the diagram below, is enclosed by the parabola y = x?—7x+7 and the line y=7~—2,. 

Which of the following gives the area of the shaded region? 

(A) [(7-2%)de— f(x? 724-7) ax 

(B) [i —5x) de 

(C) [ (x-¥)as 

(D) [ (2 -9x414) a



The box plot below shows summary data for the number of minutes that buses arrived late at a rural bus stop. 

l 4 6 17 23 —! 7 
ee 1 234 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2021 22 23 24 95 

<+}- I 

0 

Minutes late 

Which term best describes the distribution of this data? 

(A) negatively skewed 

(B) normal 

(C) positively skewed 

(D) symmetrical 

A car, initially at rest, moves with constant acceleration along a straight horizontal road. Which of the graphs below shows how the car’s velocity, V m/s, changes over time, t seconds? 

A) V ( 
(B) 

(C) V 
(D) 

V 

1 

V 

t 
J >}



Given that cos(@-20°) = cos 60°, which of the following is a possible value for 6? 

(A) 40° 

(B) 140° 

(C) 280° 

(D) 320° 

A function fis given by the rule 

£(0)-fe9? x<3 
3x -7, x>3 

What is the value of f(/(0))? 

(A) 11 

(B) -7 

(C) 26 

(D) 66 

The z-scores on a test are normally distributed, such that P(-N <z<N)=p for some 

constants N >0 and 0< p<1. What is the value of P(z<N)? 

ay =P 

(B) 1-5 

© <P 

(D) at



What is [ (sin? x+cos’ x+tan’ x)dx? 

(A) tanx+C 

(B) cotx+C 

(C) x+secx+C 

(D) x-In (cos? x) +C 

In a bag of 1 coloured discs, exactly 7 are red. Two discs are selected at random, without 

replacement. The probability that both discs are red is 21 
55 

Which quadratic equation could be used to find the value of n? 

(A) n’+n+110=0 

(B) n’*-n-110=0 

(C) n° +n-110=0 

(D) n’-n+110=0 

The graph shows y= f(x) and y= g(x), where f(x)=Inx and g(x)=x°-1. 

How many solutions does the equation [ ¥ (x)J -[ g (x)} = 0 have? 

Ba 

y= g(x) 

(A) 0 

(B) 1 
© 2 y=f(x) 

3 (D) XS x 

End of Section I
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Attempt Questions 11-35 
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guidance for the expected length of the answer. 

e Extra writing space is provided at the end of the paper. 
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question you are answering. 
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Question 11 (2 marks) 

NOT TO SCALE 
6.1 cm 

38° 

B 8.7 cm 
C 

The diagram shows a triangle ABC. AB is the shortest side. The lengths of AC and BC 
are 6.1 cm and 8.7 cm respectively. The size of angle ABC is 38°. 
Find the size of the largest angle, correct to the nearest degree. 
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Question 12 (2 marks) 

Given that 3log, x-2log, y=9, show that x = Ay” where 4 is an integer and p is a 2 

rational number. 

2 Correct 

a q errrrrrr rere rr rrrre re errr re eee ee eee eee eee ee ee ee Correct to 

CLES ee ee ee 3 eee eee eee Heres ee eEeeeeeeeeeeeeeEeseeeseeeeEe® correct 
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Question 13 (2 marks) 

Find the anti-derivative of 2 

1 
X= 

f( ) 3x-4 

Selutie aA 

eects @S) 2 lo [3x74] tc bec eeaeeeceeesenaeeeueeees Contains 

absolut] 
i ee a yause onstl 
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Question 14 (mark) 

A normally distributed variable, X, has a mean of 2 and standard deviation of 0.5. 2 

Use the empirical rule to find P(0.5< X < 3). 
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Question 15 (2 marks) 

The graph of y=atanbx is shown below for —3 < x <3. Find the values of a and b. 2 

¥ 2 correct yalz2 3 

of aanel b 
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Question 16 (5 marks) 

Georgia buys a ticket in a lottery, where the first prize is $10 000. Tickets cost $20 each, 
with the probability of winning a prize shown in the discrete distribution table below. 

Prize 0 20 100 500 5000 10 000 

P(X =x) 0.75 (M) 0.03 0.002 0.001 | 0.0001 

Bola: 

(a) Find the value of M. 1 

cli Mtl ene eA ee ON Sey a 
Leceeeeeesaes A ee 

(b) Show that Georgia is expected to lose $5.66 every time she plays this lottery. 2 

or ee eee ee ee ere ee eee et et ee re ee ree ee ree eri ee ee ey 
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i ry 
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Question 17 (2 marks) 

Find the equation of the normal to the curve y = 2x’ —3x at the point (-1, 1). y) 

AG LT Boece ccccccccccsesescscscscscsesvsesvsesesvsvsvsvevsvscevevevsnssetesseen 
Ax 
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Question 18 (3 marks) 

In the diagram, AOB is a sector of a circle of radius r cm that contains an angle @ radians 3 

at the centre O of the circle. The area of the sector is 16 cm’ and its perimeter is 5 times 

its arc length. Find the values of r and 0. 

3 | cerret 
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Question 19 (3 marks) 

Annabelle records the age in years and the price in dollars of 6 cars that are for sale. 

10 Age (A) 3 k) 5 6 8 

23 000 18 000 16 500 12 000 9700 7000 Price (P) 

Find the equation of the least-squares regression line, giving each value to the nearest whole 
number, and use the equation to estimate the cost of a car which is 4 years old. 

P= 264bLo -228S5 4 APE GO ee 2S ESO TF 2ZES 
BT 22 ES HOS FOS. te hewn... 7. ee ecceceeeeeenseee 

—_ S.A Ech e284 BOT 22S TAH. 
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Question 20 (4 marks) 

(a) Sketch the graphs of the functions f(x)=2x—-1 and g(x) =(1—2x)(3+4x). 2 

13



Question 21 (10 marks) 

A sample of 240 households were asked which, if any, of the following animals they own 
as pets. 

e cats (C) 

e dogs (D) 
e tortoises (7) 

These results are shown in the table below. 

Types of Pet Cc D T | CandD | CandT| DandT | C, DandT 

Number of 
naweshahas 153 | 70 | 45 48 21 32 17 

3 Represent this information by fully completing the Venn diagram below. 

cole ck, inc Ladin 

(a) 

3 56 on cutsiodle 
se 

Cc D 2 Numbers 17 

2 of We 32 cweles wle 

TL | DumbeY 4 ove 

os He Circles 

Coffec* ~ 

OG 

A household is chosen at random from the sample. 

(b) Find the probability that the household owns a cat only. 

POOR eee meme ee ese reese eee sees eee eee Eee eee EEE EEE EEE HEE EEE E EEE HEHEHE CEES EEE EEE EEE OEE HEE EEE EEE HEED 

i i a a ee ee ey 

Question 21 continues on next page 
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Question 21 continued. 

P(C.aad.D.).+.P (Cand), +P {Dand.T) te. Pete 

(d) Find the probability that the household owns a cat, given that the household owns 2 a tortoise. 

ae P.(G... Jorseecsssessaneesssessenneesnisstsunnsesseeee 
co cceeeeteseeseeceresseveavereesessee ROT) ececcccsecccssssssssssssesscsseecsssesessee 
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iS Correct 
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(e) Use mathematical reasoning to determine whether a household Owning a cat and a Z household owning a tortoise are independent of each other. 
METHOD 4: 

METHOD 2: 2 PY 
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| erther fi] eva 
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Question 22 (4 marks) 

Consider the function f (x)= (x-1)° . The following transformations were applied to the 
graph of y= f (x) in the order shown below. 

¢ Horizontal dilation by a factor of = 

e Vertical translation down 4 units. 

e Reflection in the x-axis. 

Find the equation of the transformed function and sketch its graph, showing the location 
of the vertex and its intercepts with the x and y axes. 
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Question 23 (3 marks) 

Find all values of 9, where 0° < @ < 360° , such that sin (9-60°) = ->. 
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Question 24 (5 marks) 

Let g(x) =e“ cosx. 

(a) Find the coordinates of the stationary points of g(x) for 0<x<2z. 3 
You do NOT need to check the nature of the stationary points. 

Question 24 continues on next page 3 Cevre ed 
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Question 24 continued. 

(b) Without using further calculus, sketch the graph of y = g(x) for 0<x<2z, 
showing stationary points and intercepts. 
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Question 25 (3 marks) 

The circle 2x? + 2y’ -12x+16y—22 =0 is translated 4 units to the left and 3 units up. 3 
What is the centre and radius of the new circle? 
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Question 26 (3 marks) 

(a) Find the derivative of yse". 1 
2 Le vebeeeeeeeeeeeneueneueueuens ae ne 

osveeseeeae PR Oc ccccccsssstsssssssssesssissssssssese | c[~ 
Ax 

0 
3 

(b) Hence, rnd | x’e™ dx. 2 
-] 
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Question 27 (3 marks) 

A geometric series has first term 1 and common ratio cos 6. 

(a) Find the sum to infinity of the series. ; 1 

S = STONIRORAIALEOE.D OHA NEAR aon neo OE CO Seco s forges ye 19 5 pape smwmmeaneenennReNeAaaoaneemen «ues 
Cos be fo 

(b) Find the smallest positive exact value of @, in radians, which satisifies the equation 2 

S,, =2-V2. 
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Question 28 (3 marks) 

2 

If y= oe show that dy + yh =o. 3 1+sinx dx dx 
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Question 29 (3 marks) 

A car is moving in a straight line along a horizontal road. 3 
The graph below shows how the car’s velocity v ms"! changes with time, f, seconds. 
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Over the period 0 <f<15 the car has a total displacement of —7 metres. 

Initially the car has velocity 0 ms. 

Find the next time when the velocity of the car is 0 ms"). 
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Question 30 (5 marks) 

Piya has a greenhouse containing 900 tomato plants. Piya notices that some of the tomato 
plants are damaged by insects. Initially, there are 25 damaged tomato plants. 
The number of tomato plants damaged by insects is inceasing by 32% each day. 

(a) The total number of plants damaged by insects, x, is modelled by x=Ax B’ 3 
where A and B are constants and ¢ is the number of days after Piya first noticed 
the damaged plants. 
Use this model to find the total number of plants damaged by insects 5 days after 
Piya noticed. 
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(b) Explain, using mathematical reasoning, why this model is not realistic in the long 2 
term. Ucplaneion 
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Question 32 (4 marks) 

NOT TO SCALE 
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In the diagram, ABCDE is a regular pentagon inscribed in a circle with centre O and 4 
radius 10 cm. 
Find the area of AABE, correct to 3 significant figures. 

4Aog - 20 4e0AB =- TT —- 27 LEAR 25220 Pee eee Heme e eer ereecere rere rerernererereresreserereesereereeses ENOL Sane e OWES Bi sutsusiecaseieecsconeecenenie lo 

ie weereer ey SSU044432E5083 5 £5 RAS 4 SAGA Rhdieammmenenemcrcpuoe gh oss oC RERA NER ARRIN es manne mmamnrmenneanteh den 

sessitiustissssssssseeeeseseeneeetesstteens el 
vesstieessitisssssssviessssvemsesasiesssssseeesee ooititssennkt.| Covet 

—— R lar ata AB, Ag... (..Re Ral... Renata SAGE capes nassissanesnnneveerrses Bone error 

- 2 2 x 2 
AB. = Ve 24 10 wens — somal aa SE gee SawieMeuM 6 ¢ 4 RORNRREEIIEA Dew Getting He 

Riba ev eeueesverenees eae p48 9 snlead J hiNiinIehDIINIAiAmmman mewnse-n-enN:NNifIn¥EAS ay MORENATORTISWAiNId 4 adtlempmmseomemewermoen length of AB 

ves eeeeeesescsussescssssaesususisisassssssisessssssavassavavevsssavaatsasasavaverereasereevereeceee OR Get He ! LNT ABE STAB AE Si ase of Aho’ 
STDC tenet eee eee e eee e eee e eee e cette eee eee e Eee eee es Ene E OSES ESsEe sees eeeeeeeeeessstaaetsrreeceseeeucnne Work: out 

= (222 -200 Cos 2) si 37 ry" ey 5 SOOO RS 5 69 1916'S 8G 916656) 6/9/5000 66 0/0100 wre eermemmeinied see ees ess a8siesies 6 6b 66 be te te 6d Breese Cente ee tens iene EHH eH Om J hOR = 12 

128 A 9 ARI. mnt gt EF SA RAN ieecceeeorne pcg E42 A$ MbMERREW ENN OR 20 
bce teteesesesesussesveveseveseans S.RS ACME ZEIVO 2 

veces ebeeeeeeesieeesettaeesensaes Fee BR SI, FR AN sso 
POO ee ree meee sererssecesreeseees 

og LAO® = 2 ZEoR =. 
wo Dneeof ABOB = EY NOx (OX Sate = BOS 
uaeveeuad Area. bx... sade. lederal AROE..=. 2x 50% 2s. 

Mea of QV ROE = TYlOX (Ov Sha Au _ Bows tb 

rea of AARE = 100on 2 -S0s, 4 
— 
= 

25



Question 31 (3 marks) 

A random variable is normally distributed with mean 0 and standard deviation |. The table 
below gives the probability that this random variable lies below z for different values of z. 

Z 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

0 0.500 | 0.540 | 0.579 | 0.618 | 0.655 | 0.691 | 0.726 | 0.758 | 0.788 | 0.816 

1 0.841 | 0.864 | 0.885 | 0.903 | 0.919 | 0.933 | 0.945 | 0.955 | 0.964 | 0.971 

The probability values given in the table for different values of z are represented by the 
shaded area in the following diagram. 

(a) Calculate the probability that the random variable lies above —1.2. 
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Question 31 continues on next page. 

26 

ee rr ey



Question 31 continued. 

2 (b) Celine fills bottles with water. The actual amount of water in each bottle is 
normally distributed with a mean of 602 mL and a standard deviation of 2.5 mL. 

Using the values in the table, determine the percentage of bottles that contain 
between 599 mL and 604 mL of water. 
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Question 33 (5 marks) 

The curve y=15—x° and the isosceles triangle OPQ, are shown on the diagram below. 

y 

Vertices P and Q lie on the curve such that Q lies vertically above the point (q, 0). 

The line PQ is parallel to the x-axis. 

(a) Show that the area, A, of the triangle OPQ, is given by A=15q-q’. 2 
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Question 33 continued. 

(b) Find the maximum area of AOPQ. 
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Question 3 4(4 marks) 

The diagram shows the graphs of y= x*° —2x and y =x’. 

The graphs intersect at A, B and the origin O. 

(a) Find the x-coordinates of A and B. 
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Question 35 continued. 

(b) Find the area of the shaded region. 
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Question 35° (5 marks) 

The time taken, ¢ minutes, for a machine to produce car parts can be modelled by a 

continuous random variable with probability density function given by 

k(t-l), 1sts2 

f(t)= H(2-5), 2<t<4 

0, otherwise 

(a) Show that the value of & is 7 
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Question 34 continued. 

(b) Let F(t) be the cumulative distribution function of f(t), where F (2.16) = 0.3652. 3 

Find the least amount of time taken to produce 88% of the parts. 
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