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necessary working 
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 Mathematical templates, 
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 Start each question on a new page 

 Do not attach all question together 

in one bundle 

 

 

 

 

 

 

 

 

Total marks – 60 

 Attempt Questions 1–4 

 

Question Comm Reason Calc Total 

1 /2 /4  /15 

2 /4 /3 /2 /15 

3  /2  /15 

4 /2 /9  /15 

TOTAL /8 /18 /2 /60 
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Total marks – 60 

Attempt Question 1 – 6 

 

Attempt all questions on the pad paper provided 

Write your Centre Number and Student Number at the top of each page  

Show all necessary working 

Marks may be deducted for careless or badly arranged work 

Mathematical templates, geometrical equipment and scientific calculators may be used 

Start each question on a new page 

 

Marks 
Question 1 (15 marks) 

 

(a) Solve: 

 

 (i) 62  xx  2 

 

 (ii) 83
2

1
 xx  3 

 

 

 

(b) When the polynomial   4323  xkxxxP  is divided by 2x ,  2 

the remainder is 3. 

 

Find the value of k. 
 

 

 

(c) Solve the equation:  3 

 

 1
2

sin2 2 


  for   3600   

 

 

 

(d)  2 

 

     6  5 

 

  2x  

  x 

 

 

 
 

 Find the value of x, stating your reason. 
 

 

Question 1 continues on the next page 

Not  

to 

scale 
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Question 1 (continued) 

 

(e) The point P divides the interval joining  3,2 A  and  7,1B  externally in 

 the ratio 1:2 . 

 

 (i) Find the co-ordinates of P. 2 

 

 (ii) Find the ratio in which B divides AP. 1 
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Question 2 (15 marks)   

 

(a) Solve 4
1

3


x
 3 

 

 

 

(b) (i) Sketch the curves 2xy   and 24 xxy   on the same set of axes, 2 

  indicating that they intersect at the origin and also at the point P. 

 

 

(ii) Prove that the point P is  4,2 . 2 

 

 

(iii) Find the gradient of each curve at the point P. 2 

 

 

(iv) Hence find the acute angle between the curves at the point P. 2 

 

 

 

(c)   4 

 

 X A Y B 

 

 

 

 

  D 

  

   P 

 C 

 

 

 CD is a tangent to two circles of different radii at the points P and Q. 

 QYPX ||  

 XY is produced to cut the circles at A and B. 

 Let PQY . 

 

 Prove that APQY is a cyclic quadrilateral. 

Q 
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Question 3 (15 marks) 

 

(a) Express  cos3sin2   in the form   sinR  if 0R  and   is acute. 3 

 

 

 

(b) (i) Prove that 1x  is a factor of the polynomial. 1 
 

     2332 23  xxxxH  

 

 (ii) Hence find all the factors of  xH . 2 

 

 (iii) Graph  xHy  . 1 

 

 (iv) Hence solve   0xH . 1 

 

 
 

(c) Prove that 
4

62
105cos


  3 

 

 

 

(d) Point X is due South and Point Y is due West of the foot F of the mountain FT, 

which has a height of h metres.  From X and Y, the angles of elevation of T 

are 35  and 43  respectively.  X and Y are 1200 metres apart. 

 

    T N 

 

 

 

   h 

 

    43  

   W E 

      35  

 
 

   X 

   S 

 

 (i) Prove that  55tanhXF  1 

 

 (ii) Prove that 



47tan55tan

1200

22
h  3 

Y 

F 
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Question 4 (15 marks)   

 

(a)  ,  and   are the roots of the polynomial equation 0423 23  xxx . 

Find: 

 

(i)    1 

 

(ii)    1 

 

(iii) 222    2 

 

(iv) Explain what the sign of 222    indicates about the nature of 1 

 the roots  ,  and  . 

 

(v) Without any further calculations, sketch a possible graph of 1 

 

 423 23  xxxy  

 

 

 

(b)   F 

 

 

   T 
 

 

   L M 

 

    S 

   G 

 

 LM and FG are two chords of a circle that intersect at right angles at P. 
 

 PS is perpendicular to GM and SP is produced to meet LF at T. 
 

 Let  LMG  

 

 Prove: 

 

 (i) MPSFLP   2 

 

 (ii) LTP  is isosceles 2 

 

 (iii) T is the midpoint of LF 2 

 

 

Question 4 continues on the next page 

P 
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Question 4 (continued) 

 

(c) In the triangle ABC,  60BAC . 3 

 

 Prove  bccba  22  

 

 where a, b and c are sides of the triangle. 

 

 

 

 

 

End of paper 














