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QUESTION 1  (10 MARKS)  Start this question on a new page. 

(a) Simplify 
1 1

3 2 3 2


 
 .                      2 

(b) Copy the graph of  f x below on to your answer paper. On the                  1         

same axes sketch the graph of  1f x  . 
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(c) If  
3

x
g x

x



 find the inverse function  1g x .                           2 

 

(d) Solve the inequation 
1

2
4x



.                               3 

(e) Define the shaded region below     
2 
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QUESTION 2  (10 MARKS)  Start this question on a new page. 
 

(a) Solve tan 2 3   where 0 360   .                               3 
 

  

(b) Prove the identity 
2 2

1 1
1

1 sin 1 cosec 
 

 
.        2 

 

(c) Consider the unit circle below. Let ˆXOA   and ˆXOB  .            5 
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 (i) By considering the triangle OAB, show that  
22

cos
2

AB  
   

 
(ii) Using the distance formula, show that     

  
2 2 2cos cos 2sin sinAB        

(iii) Hence show that  cos cos cos sin sin         
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QUESTION 3  (10 MARKS)  Start this question on a new page. 
 
(a) The fourth term of an arithmetic sequence is 30 and the sixth term          3 

     is 42. 
 
 (i) Find the 12th  term of the sequence. 

 (ii) Find the sum of the first 10 terms. 

 
 
 

(b)  Evaluate  
5

1

1 2
r

r

r


                                   1 

 
  
 
 
(c)  The sum of the first n terms of a sequence is given by 232 3nS n   .         3  
 

(i) Show that the thn  term of this sequence is given by 3 6nT n  .  

(ii) Find the value of the first term of the sequence that is less than 

 100 . 

 
  

 
(d)  Prove by induction that 5 3n   is divisible by 4 for any positive integer n.    3 
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QUESTION 4  (12 MARKS)  Start this question on a new page. 

(a) If 1x t   and 
1

2
y

t



, eliminate the parameter t to find the Cartesian   2 

equation. 
  

(b) Consider the parabola    2
1 8 2y x   . Find                   2 

 
 (i) the coordinates of the vertex 
 (ii) the coordinates of the focus 

 
(c) P and Q are two points on the parabola 24ay x  with parameters              8 

p and q  respectively. The tangents at P and Q meet at T. M is the            
midpoint of PQ. 

 
 (i) Find the equation of the tangent at P and hence state the equation 

  of the tangent at Q. 
 (ii) Show that these tangents meet at the point T   ,a p q apq . 
 (iii) Find the midpoint M of the interval PQ. 
 (iv) Show that TM is parallel to the axis of the parabola. 
 (v) Show that the point R where TM intersects the parabola is the  

  midpoint of TM. 
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QUESTION 5  (12 MARKS)  Start this question on a new page. 
 

(a) If     232 1 1f x x x    find  1f   .                               2 

 
  

(b) Using the definition of the derivative      
0

lim
h

f x h f x
f x

h

 
                 2 

                 find  f x  where   22f x x x  . 
 

(c) Consider the function 
2

2 1

x
y

x



.          5 

 
 (i) State the domain of the function 

 (ii) Show that 
 
 3
3 2

2 1

x xdy

dx x





 

(iii) Hence find the point or points on the curve where the function                
is horizontal. 

 
 
 (d) An equilateral triangle has sides of length s cm and area A 2cm .     3 

 (i) Show that 
23

4

s
A  . 

(ii) If the sides are increasing at a constant rate of 2 cm/second ,           

find the rate at which the area is increasing when the sides are              

of length 3 cm. 
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QUESTION 6  (9 MARKS)  Start this question on a new page. 
 
(a) Solve 6 37 8 0x x   .                                 2 
 

 (b) Express 22 7 4x x   in the form    2
2 2a x b x c    .                              3 

  
 (c) Find the values of m if the equation  2 3 3 0x mx m     has:                   4 
 
 (i) One root double the other (hint: let the roots be   and 2 ) 

 (ii) One root the reciprocal of the other 

 
 
QUESTION 7  (10 MARKS)  Start this question on a new page. 
 
(a) If A is the point (10, 2) and B is the point (-2, 6), find the point P                 2          

   dividing AB externally in the ratio 4:3. 

 
(b) The perpendicular distance between the origin and the line                         3 

2 0x y k    is 5 . Find two possible values of k. 
 

 
 
 
 
 
(c)                5 
 
 
 
 
 
 
 
 
 

 (i) Show that 
h b

d a b



, stating all reasons. 

 (ii) By stating a similar expression for 
h

c
, show that 

1 1 1

c d h
  . 

 
 

END OF PAPER 
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