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Section 1   -   Answer Sheet  

a)     

 

b)  

 

c) 
   

     
   

     

 

d) Circle the correct answer 

 

i)  True   /   False 

 

ii)  True   /   False 

 

e)       

 

f)  

 

g) 
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General Instructions 

 Reading time – 5 minutes 

 Working time – 90 minutes 

 Write using black or blue pen 

 Board-approved calculators may be used 

 All necessary working should be shown 

in every question 

 Marks may be deducted for careless or 

badly arranged work 

 Attempt all questions 

 

Total marks – 54 

 
This paper consists of TWO 

sections. 

 

Section 1 – Short Response 

7 marks 

 

Section 2 – Extended Response 

 marks 

Attempt all questions 

Start a new page for each question 
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Section 1 – Short Response (7 marks) 

Attempt all questions. Show all necessary working 

 

Question 1    (7 marks)  - Answer the following on the answer sheet provided. Marks 

a) The letters of the word M O U S E are to be rearranged. 

How many arrangements start with M and end with E? 

 

 

1 

b) Which of the following can be a cyclic quadrilateral?  

 

  (A) kite 

  (B) parallelogram 

  (C) trapezium 

  (D) all of the above 

 

1 

c) For what value of  and b does cos  = b have only one solution in the domain 

 

  0         360
o 

 

1 

d)  

 At which point/s is the curve 

differentiable. 

 

 

 

 

 

 

Are the following True or False. 

 

i) Differentiable at A  

 

 ii) Differentiable at B  

 

1 

e)  

In the diagram above, what is the value of x ? 

 

NOT TO SCALE 

 

 

 

 

 

 

1 

A B

y

x

170°

x°

O
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f) Which diagram below is the correct graph of  | xy |  1 

(A)   (B) 

   
(C)   (D) 

   
 

 

1 

g) For what two values of r does 
18

Pr  =  
18

Cr 

r =  
 

 

  
and r  =  

   

 

1 

 End of Section 1  
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Section II – Extended Response 

Attempt all questions. Show all necessary working. 

Start each question on a new page. Clearly indicate question number. 

Write your name and teacher's name at the top of each new page. 

 

Question 2  (9 marks)  -  Start a new page Marks 

a) 
Solve 2

3


x

x
 

 
3 

b) Solve sin 2x - sin x  =  0 for 0°   x   360
o 3 

c) ABC is a triangle inscribed in a circle. PA is a tangent to the circle and is produced to R. 3 

 PQ is drawn parallel to AB and meets BC produced at Q. 

 

 i) Copy the diagram onto your own paper 

 

 ii) Prove APQC is a cyclic quadrilateral 

 

 
3 

 

Question 3  (9 marks)  -  Start a new page  

a) 
i) On the same diagram sketch the graphs of   |   |       

 

 
  

ii) For what values of x is |   |  
 

 
 ? 

2 

 

2 

b)  i) Show that the acute angle between the lines y = x + 2  

  and y = mx + b is given by 

   tan   =  
1

1





m

m
 

 

 ii) Write down a similar result for the angle   between the lines 

   y = 3x – 1 and y = mx + b 

 

 

 iii) Hence find the gradients of the lines bisecting the angles between the lines 

   y = x + 2 and y = 3x – 1 

 

1 

 

 

 

 

1 

 

3 

A

B
C

P

Q

R



 7 

 

Question 4  (9 marks)  -  Start a new page Marks 

a) 
Prove 

2
tan

cossin1

cossin1 









 

3 

b) 
Consider the curve y = 

1
2
x

x
 

i) Explain why there are no vertical asymptotes 

ii) Find 
1

lim
2  x

x

x
   .   

iii) Find the stationary point/s and determine their nature 

iv) Sketch the curve showing the above information, given there are points of 

inflection when    
 

√ 
 . 

 
 

1 
 

1 
 
 

3 
 

1 

 

Question 5  (9 marks)  -  Start a new page  

a) There are 8 green cards, 8 red card and 8 yellow cards in a pack. 

Four cards are chosen at random without replacement. 

 

Find the probability that 

 

 i) 4 green cards are chosen 

 

 ii) At least 2 green cards are chosen 

 

 
 
 
 
 

2 
 

2 

b) i) Prove that cot x  + tan x = 2 cosec 2x 2 

 

ii) Hence prove that cot 15
o
 = 2 + 3  

 

2 
 

3 
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Question 6  (9 marks)  -  Start a new page Marks 

a) Consider the parabola  y = x
2
 

 

 i) Find the equation of the tangent, T, to the parabola at the point P(t, t
2
) 

 

 

 ii) Show that the line passing through the focus of the parabola and 

  perpendicular to T has the equation y = 
t

xt

4

2

 
 

iii) M is the foot of the perpendicular drawn from the focus to the tangent at T.  

  Find the locus of M. 

   

 
 

1 
 
 

3 
 
 
 
 

2 

b) A radius of a circle divides a chord in the ratio 3 : 2 and is bisected by the chord. 

Show that cos A = 
4

2
 where A is the acute angle between the radius and the chord. 

 

3 

  

Question 7 (9 marks)  -  Start a new page  

a) Seven girls including Kara and Lara form a queue at the canteen. Kara does not like 

 Lara and will refuse to stand next to her. If they happen to be together, Kara will go 

 back to the end of the queue. If she can't avoid Lara in this way she will leave and 

 go to the library. 

 

 What is the probability that Kara will go to the library? 

 

2 

b) An isosceles trapezium is drawn with side CD  24cm. 

 Sides AD and BC are equal and AD + AB + BC  =  42cm. 

  

 i) Show that the perpendicular height h of the trapezium is h = 3 92 x  

 

 ii) Hence find the dimensions of the trapezium with greatest area. 

 

 

 

 

 

 

 

 
 

 

 

 

3 

 

4 

 

 End of Examination  
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