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Section A (36 marks)

1  The matrices A and B are given by 
4
2

3
1A =
-J

L
KK

N

P
OO, 

a
a7

4
3B =
+

J

L
KK

N

P
OO and I is the 2 # 2 identity matrix. Find

 (i) 2A – B + 3I, giving your answer in terms of a,  [3]

 (ii) the value of a for which 
3

19
11
17AB =
-J

L
KK

N

P
OO , [2]

 (iii) the values of a for which B is singular.  [3]

2 The complex number 2 3j-  is denoted by z.

 (i) Find z  and arg z .  [2]

 (ii) You are given that jaz z b2 3 5*+ = - , where a and b are real. Find the values of a and b. [4] 

3 (i) Using the standard summation formulae, find an expression for ( )r1 2
r

n
2

1
-

=

/  in terms of n. Give your 
answer in a fully factorised form.  [6]

 (ii) Hence evaluate ( )r1 2
r

2
75

25
-

=

/ . [2]
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4 The Argand diagram in Fig. 4 shows a half-line l and a circle C. The circle has centre 3 4j+ .

Re

Im

C

l

3 + 4j

Fig. 4

 (i) Write down, in complex number form, the equations of l and C. [4]

 (ii) Write down inequalities that define the shaded region indicated in Fig. 4, together with its boundaries.     
 [3]

5 Prove by induction that ( )r n
2

2
2
1 2

r
r

n n

1
= - +

=
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P
OO/ .  [7]
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Section B (36 marks)

6  A curve has equation y
x bx
ax

4 6
12

2

2
=

+ -

- , where a and b are constants. 

 (i) Find the coordinates of the point where the curve crosses the y-axis. [1]

 (ii) You are given that the curve has a vertical asymptote at x = 2. Find the value of b and the equation of 
the other vertical asymptote.  [3]

 (iii) You are given that the curve crosses the x-axis when x 6!= . Find the value of a and the equation of 
the horizontal asymptote. [2]

 (iv) Sketch the curve.  [3] 

 (v) Find the set of values for which y 0H . [3]

7  (a) The roots of the cubic equation x x x2 4 2 03 2- + + =  are α, β and γ. Find the cubic equation whose 
roots are 3α , 3β and 3γ, expressing your answer in a form with integer coefficients. [5]

 (b) A second cubic equation x px qx r 03 2+ + + = , where p, q and r are real, has roots that may be written 
as a m- , a and a m+ . 

 (i) By considering the sum of the roots show that p pq r2 9 27 03 - + = . [4]

 (ii) Given that p 6=-  and q = 37 find the roots of this second cubic equation. [4]

8 (i) The matrix P is given by P 2
1

2
3

2
3

2
1

=

-
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O
O
OO
. Describe fully the geometrical transformation represented 

by P. [2]

  The matrix R is given by R
2 3 3
1 3

3
1 3=

-

+ - +

3 2+J

L
KK

N

P
OO.

 (ii) Show that the multiplication of P and R is not commutative. [2] 

 (iii) The transformation represented by R is equivalent to the transformation represented by P followed by  
another transformation represented by the matrix Q. Find Q. [5]

 (iv) The transformation represented by Q is applied to a figure of area 4 square units. Find the area of the 
transformed figure.  [2]
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