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Section A (36 marks)

1 The matrices A and B are given by 
k k
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, where k is a constant.

 (i) Find, in terms of k, the matrix AB. [2]

 (ii) Find the value of k for which matrix AB is singular. [2]

2 The quadratic equation x px q 02 + + =  has roots a and b, where 

,
.
16

6j

2 2a b

a b

+ =

- =

-

 By considering 2
a b-^ h , find the value of ab. Hence state the value of q and find the possible values of p.

 [5]

3 (i) Sketch on an Argand diagram the set of points representing complex numbers z for which 

    z 3 3 3j- + =^ h . [2]

 (ii) Find the greatest possible value of z  for this set of points. [2]

 (iii) Mark on your Argand diagram the particular point for which arg z 3 3j 3
2r- + =` _ ij . Find this value of z 

in the form a bj+ . [3]

4 (i) Use standard series formulae to show that 

    
1

r r n n n2 3 1 2 3
n

2
1+ = + +

=r
^ ^ ^h h h/ . [4]

 (ii) Hence find the value of n such that

    
1

r r n n2 3 198 4 1
n4

+ = +
=r
^ ^h h/ . [3]

5 You are given that z = 2 + 5j is a root of the cubic equation 2z3 – 5z2 + pz + q = 0, where p and q are real 
constants. Find the values of p and q. [6]

6 Prove by induction that, for all positive integers n, 
1

r n2 2 1 1 2r
n

n= + -
=r

^ h6 @/ . [7]
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Section B (36 marks)

7 A curve has equation y
x x
x x

2
2 5 3

2

2
=

+ -

- - .

 (i) Find the values of x for which  y = 0. [2]

 (ii) Find the equations of the three asymptotes. [3]

 (iii) Determine whether the curve approaches the horizontal asymptote from above or below for 

  (A) large positive values of x,

  (B) large negative values of x. [2]

 (iv) Sketch the curve. [3]

 (v) Solve the inequality 
x x
x x

2
2 5 3 02

2
H

+ -

- - . [3]

8 You are given that 
r r

1 1
2 1 2 3

4
- =

- +r r2 1 2 3- + ^ ^h h  for all integers r.

 (i) Use the method of differences to show that

    
1 r r

k
n n

n
2 1 2 3

1
2 1 2 3

1n

- +
= -

+ +

+

=r ^ ^ ^ ^h h h h/ ,

  stating the value of k. [6]

 (ii) The sum of the infinite series

  
n n n n n n2 1 1 2 1 3

1
2 2 1 2 2 3

1
2 3 1 2 3 3

1
f

+ - + +
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+ - + +
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+ - + +
+` _ ` _ ` _ ` _ ` _ ` _i j i j i j i j i j i j

  is 195
7  . Show that n satisfies 28n2–139n – 174 = 0 and hence find the value of n. [5]

9 You are given that 
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OO, where a is a real constant. Find the possible value(s)

  of a in each of the following cases.

 (i) The point (1, -2) is invariant under the transformation represented by matrix M. [2]

 (ii) NM NM N1 1
=- -^ h . [4]

 (iii) A triangle T1 has an area of 9 square units. The triangle T1 is transformed to triangle T2 by the 
  transformation represented by matrix M. The area of triangle T2 is 144 square units. [6]

END OF QUESTION PAPER
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