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Section I 
 
8 marks 
Attempt Questions 1 – 8 
Allow about 15 minutes for this section 
 
Use the multiple-choice answer sheet for Questions 1 – 8. 
 

 
1. What type of relation is shown in the graph below? 

 
A.    One-to-one 

B.    One-to-many 

C.    Many-to-one 

D.    Many-to-many 

 
2. The wheel below displays the numbers 1-20 exactly once.  

 
 
 
 
 
 
 
 
 
If the wheel is spun 160 times, how many times would you expect a number less than 
6 to be obtained? 

 
A.    24 

B.    32 

C.    40 

D.    48 
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3. What is the derivative of 
!

"#$! ? 
 

A.    
"#$!%! $&'!

"#$! !  

B.    
"#$!(! $&'!

"#$! !  

C.    
! $&'!	("#$!

"#$! !  

D.    
(	! $&'!	("#$!

"#$! !  

 

 

4. A geometric sequence has first term 20 and common ratio −1.5.  

What is the value of %!? 

A.    12.5  

B.    −151 "# 

C.   101 $% 

D.   −101 $% 

 

5. A discrete random variable ) has the following probability distribution. 
 
 
 
 
 

Which of the following is E())? 
 

A.    $$& 

B.    $"#  

C.   '!$& 

D.   1 

 

 

 

 

+ 0 1 2 3 

-() = +) 0 30 50 70 
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6. The graph of 2 = cos 62 7+ −
(
&89 is shown below.  

 

 

 

 

 

 

 

What are the co-ordinates of :? 

 
A.     7!($) , 08 

B.   		7)(' , 08 

C. 				7$$($) , 08 

D.    	7"(& , 08 

 

7. The diagram shows the graph of 2 = =(+) with intercepts at + = 	−1, 0, 3 and 4. 

 

 

 

 

 

 

The area of the region shaded ?$	is 2 square units. 

The area of the region shaded ?)	is 3 square units.  

It is given that   

 

What is the value of  

A.    5 

B.    9 

C.    11 

D.    13 

A  
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8. A sketch of the function 2 = =(+) is shown below with a horizontal                 

asymptote at 2 = 1.	 

 

 

 

 

 

 

 

Which of the following could be the sketch of 2 = =*(+)? 

 

A.       

      

 

 

 

 

 

 

 

 

          C.  

 

 

 

 

 

 

 

 

End of Section I 
 

B.  

D.   
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Section II 
 
72 marks 

Attempt Questions 9 – 17 

Allow about 1 hour and 45 minutes for this section  

 

Answer each question in the appropriate space provided. 
 
In Questions 9 – 17, your responses should include relevant mathematical reasoning and/or 
calculations. 
________________________________________________________________________________ 
 
Question 9 (8 marks)   

(a) Find the sum of the arithmetic series        3 

9 + 16 + 23+	. . . . +2963 

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

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

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

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

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

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

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

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

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

(b) Differentiate 

a. 2 = 3 + sin 2+         1   

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

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

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

 

b. =(+) = F+(+) + 1)         1 

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

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

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

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

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

 - 8 - 

(c) Find the exact gradient of the tangent to the curve 2 = + tan +	at the point                         

on the curve where + = (
'.         3 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………… 
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Question 10 (9 marks)   
(a) Find the following: 

a.                                                                                                                                                  1 

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

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

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

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

b.                                                                                                                                                  1 

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

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

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

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

(b) (i) Sketch the function 2 = I4 − (+ − 2))	, clearly showing any +-intercepts.  3 

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

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

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

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

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

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

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

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

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

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

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

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

 

(ii) Hence, exactly evaluate                                         .         1 

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

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

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

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

…………………………………………………………………………………………………………………………………………… 
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(c) In the diagram A:J	is a sector with center A and radius 6cm with ∠:AJ = 	30°. 

 
(i) Find the area of the triangle A:J.	       1 

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

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

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

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

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

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

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

 

(ii) Find the exact value of the area of the shaded segment.     2 

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………… 
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Question 11 (8 marks)   

(a) The diagram is a scale drawing of a paddock (shaded area) bounded by a river,                3            

a road and two fences perpendicular to the road.  

A farmer wishes to calculate the area of the paddock and has measured the                    

width of the river between the paddock and the riverbank in two spots. 

Estimate the area of the paddock using the Trapezoidal rule with four function values.  

 

 
 
 
 
 
 
 
 
 
 

 

 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Fences 

River 

Road 

Riverbank 
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(b) (i) Find            1 

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

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

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

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

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

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

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

 

(ii) Hence, or otherwise, find          2 

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

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

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

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

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

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

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

 

(c) The curve 2 = =(+) passes through the point (−1,2) and has =*(+) = 4+' − 3.  2 

Find =(+).            

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………… 
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Question 12 (9 marks)   

(a) Given that =(+) = 3+ − 1	and M(+) = $
)+ find: 

(i) M(=(+))          1 

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

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

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

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

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

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

(ii) The domain of M(=(+))        1 

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

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

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

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

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

 
(b) For what values of + is =(+) = +) − 4+' increasing?     3 

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………… 
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(c) The graphs of 2 = + − 5	 and 2 = +) − 5+ intersect at the points (5,0) and :,	as shown in 

the diagram.  

 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 

 
Find the area between the line 2 = + − 5 and the curve 2 = +) − 5+.   4 
……………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………… 
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Question 13 (9 marks)   

(a) The curve =(+) = +)(+ − 4) and the line 2 = −+ − 6 intersect at the points (−1,−5), 

(2, −8)   and (3, −9).  

The line 2 = −+ − 6 is shown below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Sketch the curve =(+) = +)(+ − 4) on the graph above, showing the + and 

2	intercepts, and the points of intersections with the line.    2 

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

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

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

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

 

(ii) Hence, solve =(+) ≤ −+ − 6, giving your answer in bracket interval notation. 2 

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

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

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

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

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

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

 

 - 16 - 

(b) Gracie plays football, a sport where a team can win, lose or draw. 

Gracie is prone to injury and plays in 80% of her team’s games.  

When she plays, her team has a 73% chance of winning and a 7% chance of losing.  

When she doesn’t play her team has a 55% chance of winning and a 20% chance of losing.  

(i) By using a tree diagram, or otherwise, show that the probability that Gracie’s     

team wins any given game is 69.4%.       2 

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

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

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

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

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

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

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

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

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

 

(ii) Given that Gracie’s team doesn’t lose in a particular match, what is the probability 

that Gracie played in that match?       3 

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………… 
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Question 14 (8 marks)   

(a) The function 2 = M(+) is transformed to the function 2 = $
)MP3(+ − 1)Q + 4.                   

Find the point -(+, 2) on 2 = M(+), if it’s image point on the transformed                   

function is -*(−6,5).          3 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………… 
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(b) Indie gets daily injections of a medicinal drug at the same time every day. 

She gets R mg of the drug in each injection.  

Each day the amount of the drug left in Indie’s body from an injection decreases by 15%.  

(i) Show that the total amount of the drug (in mg) in Indie’s body immediately         

after the S,- injection is given by:       3 

:. =
20R(1 − 0.85.)

3
 

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

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

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

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

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

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

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

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

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

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

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

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

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

(ii) Hence, find the amount of the drug, R, in one of Indie’s daily injections, correct to 

the nearest mg, if immediately after the 7th injection, there are 50 mg of the drug in 

Indie’s body.          2 

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………… 
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Question 15 (8 marks)   

(a) The rise and fall in sea level in Jervis Bay due to tides can be modelled by the cosine 

function: ℎ = : cos(UV) + 13, where ℎ is the depth of the water in metres and V is hours 

since 8am.  

 

 

 

 

 

 

 

At 8am it is low tide, and the bay is 10 m deep. At the next high tide at 2pm, the bay                

is 16m deep.  

(i) Find the values of : and U.        3 

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

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

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

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

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

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

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

(ii) A ship needs 11.5 m of water to sail and only sails in daylight. 

Between exactly what times on the first day can the ship sail?   2 

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………… 
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(b) The sum of the first 10 terms of the following series is −110:     3 
 

log) 6
1

+
9 + log) 6

1

+)
9 +	 log) 6

1

+'
9+	. . .	 

 
Find the value of +. 
 
……………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………… 
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QUESTION 16 BLANK PAGE 
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Question 16 (6 marks)   

Eoghan borrows $650 000 to buy a unit at 6% per annum with interest compounded 
monthly.  
The loan is to be repaid with equal monthly repayments of $4200. 
Let $:.	be the amount owing immediately after the S,- monthly payment.  

 
(i) Show that :. = 840	000 − 190	000 × 1.005.     3 
……………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

 

Question 16 continues on page 23 
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Question 16 continued  

(ii) After 15 years, the amount owing is $373 722 to the nearest dollar.                  3                   

At this time Eoghan borrows a further $200 000 to build an extension. He adds     

this onto his previous mortgage.  

If the monthly repayments remain the same, what is the minimum remaining 

number of months it will take him to pay off the balance of the loan? 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………………………………………
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Question 17 (7 marks)   

An isosceles triangle [\], where [\ = \], is inscribed in a circle of radius 10 cm. 
A- = + and A- bisects [], such that [] ⊥ A-.  
 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

(i) Show that the area, :, of △ [\] is given by : = (10 + +)√100 − +).   2 
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Question 17 continues on page 27 
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Question 17 continued  

By first showing that the derivative is:       5 

 *+*! =	
,--(,-!(.!!
√,--(!!	  

       prove that the triangle with maximum area is equilateral.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

End of Paper  

 - 28 - 

 

 

 

 

  



 
 

- 29 - 
 

        

 

Student Number 

 

        

 Student Number 

 

 

 

 

  

 - 30 - 

  



 
 

- 31 - 
 

        

 

Student Number 

 

        

 Student Number 

 

  

 - 32 - 

  



 
 

- 33 - 
 

        

 

Student Number 

 

        

 Student Number 

 

 

 

 

 


