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Reading time : 5 minutes 

Writing time : 60 minutes 

Total marks :  60 

Topics:  Harder algebra and inequalities, Polynomials, Permutations and Combinations, Circle 

Geometry, Further Trigonometry, Parametric Parabola, Division of an Interval in a 

given ratio and Iterative methods.  

 

General Instructions: 

 
 There are four (4) questions which are of equal value. 

 Attempt all questions. 

 Show all necessary working.  Marks may be deducted for badly arranged work or incomplete 

working. 

 Start each question on a new page. 

 Write on one side of the paper only. 

 Diagrams are NOT to scale. 

 Board-approved calculators may be used. 

 Write using a black or blue pen.  

 White-out or correction tape is NOT to be used. 
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Question 1 (15 Marks) 
 

a) Solve   ( 3)( 5) 0x x    and sketch the solution on a number line.     3 

 

 

b) Sketch ( 5)( 1)(3 )y x x x    , showing all intercepts.      2

    

 

 

c) Find the exact value of tan 75 .         2 

 

 

d) Solve 3
2

x

x



 .           3 

 

 

e) The lines 2 5 0x y   , 3 15x ky   and 4 3 20y x   are concurrent.  

Find the value of  𝑘.           2 

 

  

f) Simplify 
3 2 2

2 2

4 3 1

8 10 3 16 1

x x x x

x x x

  


  
 .        3 
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Question 2 (15 Marks) 
 

a) A curve has parametric equations 
2

t
x  , 23y t . Find the Cartesian equation for this curve. 2 

 

               

b) A committee of 6 people is to be formed from a group of 7 men and 5 women. Find the  

possible numbers of ways to form such a committee which contains : 

i) an equal number of men and women.        1 

ii) at least 2 women.          2 

    

c) Given that  ( 3)x  and  ( 2)x  are factors of 3 26x x px q    ,  

find the values of  p and q.               3 

 

 

d) A chord of contact to the parabola 2 4x y , has the equation 5y x   . 

Determine the external point from which the tangents are drawn.     2 

 

 

e) Given  tan
2

t


 , show that 
 

2

2

3
3sin 4cos 5

1

t

t
 


  


.      2 

 

 

f)  

i) Express 3sin 4cos   in the form  sinR   .       1 

ii) Hence, solve  3sin 4cos 4     where 0 360  .     2
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Question 3 (15 Marks) 

 

a)  ,   and   are the roots of the equation 
33 4 6 0x x   .  Evaluate : 

 

i) 1 1 1                2 

 

ii) 3 3 3                2 

 

            

b) Prove that 
2 1 cos 2

tan
1 cos 2










 ,  provided that cos2 1   .      2 

 

 

c) When a polynomial  P x is divided by  3x  the remainder is 5 and when divided by  4x   

the remainder is 9. Find the remainder when  P x  is divided by   3 4x x  .               3 

 

 

d) 2(2 , )P ap ap and 2(2 , )Q aq aq are two points on the parabola 2 4x ay . The equation 

of the chord 𝑃𝑄 is 
2

p q
y x apq

 
  
 

 (DO NOT PROVE THIS). 

 

i) If 𝑃𝑄 passes through the point (2 ,3 )R a a , show that 3pq p q   .   2 

 

ii) If 𝑀 is the midpoint of 𝑃𝑄, show that the coordinates of 𝑀 are :    2 

 2( 3), ( 3) 2
2

a
a pq pq pq
 

   
 

.        

 

iii) Hence, find the equation of the locus of  𝑀.       2
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Question 4 (15 Marks) 

 

a) At a dinner party Mr and Mrs Morrison and their six guests sit at a round table.   

In how many ways can they be arranged if Mr and Mrs Morrison are to be separated?  2 

   

   

b) Two circles intersect at A and B, forming a common chord AB.  

Tangents are drawn through A and B meeting the circles in Q and P respectively. 

 

   

 

i) Prove that triangle AQB and triangle PBA are similar.     2 

 

ii) Hence, or otherwise, prove 2AB PA BQ         2

           

 

 

c) The point 𝑃(0, −2) divides the interval AB internally in the ratio k : 1.  

If A is the point  (−3, 7) and B is the point (1, 𝑎) , find the values of a and k.   2
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Question 4 (continued) 

d) The point  23 ,  A at at  is a variable point on the parabola 2 9x ay  . 

The normal at A meets the line x at   at point B.  Point C lies on the normal 

and divides interval AB externally in the ratio 2: 3. 

i) Show that the equation of the normal to the parabola at  A  is

33 – 2 2 9x ty at at  . 2 

ii) Find the coordinates of B in terms of 𝑎 and 𝑡. 1 

iii) Determine the coordinates of C in terms of 𝑎 and 𝑡. 2 

iv) Show that the equation of the locus of C is a parabola and state the equation

of its directrix in terms of a. 2 

The End. 
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