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• The Question Paper will be found in the centre of the Printed Answer Book.
• Write your name, centre number and candidate number in the spaces provided on the 

Printed Answer Book. Please write clearly and in capital letters.
• Write your answer to each question in the space provided in the Printed Answer 

Book. Additional paper may be used if necessary but you must clearly show your 
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1 The complex number a + 5i, where a is positive, is denoted by z. Given that �z� = 13, find the value of a and 
hence find arg z. [4]

2 The matrices A and B are given by A = �3 4
2 −3� and B = �4 6

3 −5�, and I is the 2 × 2 identity matrix.

Given that pA + qB = I, find the values of the constants p and q. [5]

3 Use an algebraic method to find the square roots of 3 + (6 2)i. Give your answers in the form x + iy, where 
x and y are exact real numbers. [6]

4 Find 
n

Σ
r =1

r (r 2 − 3), expressing your answer in a fully factorised form. [6]

5 (a) Find the matrix that represents a reflection in the line y = −x. [2]

 (b) The matrix C is given by C = �1 0
0 4�.

  (i) Describe fully the geometrical transformation represented by C. [2]

  (ii) State the value of the determinant of C and describe briefly how this value relates to the 
transformation represented by C. [2]

6 Sketch, on a single Argand diagram, the loci given by �z − 3 − i� = 2 and arg z = 1
6π. [6]

7 The matrix M is given by M = �3 0
2 1�.

 (i) Show that M 4 = �81 0
80 1�. [3]

 (ii) Hence suggest a suitable form for the matrix M n, where n is a positive integer. [2]

 (iii) Use induction to prove that your answer to part (ii) is correct. [4]

8 (i) Show that r
r + 1

 − r − 1
r

 ≡ 1
r(r + 1)

. [2]

 (ii) Hence find an expression, in terms of n, for

    1
2

 + 1
6

 + 1
12

 + ... + 1
n(n + 1)

 . [4]

 (iii) Hence find 
∞�

r =n+1

 1
r(r + 1)

 . [2]
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9 The matrix X is given by X = 
a
2
1

2
a
0

9
3
−1 

.

 (i) Find the determinant of X in terms of a. [3]

 (ii) Hence find the values of a for which X is singular. [3]

 (iii) Given that X is non-singular, find X−1 in terms of a. [4]

10 The cubic equation 3x3 − 9x2 + 6x + 2 = 0 has roots α, β and γ.

 (i) Write down the values of α + β + γ, αβ + βγ + γα and αβγ. [3]

 The cubic equation x3 + ax2 + bx + c = 0 has roots α2, β2 and γ2.

 (ii) Show that c = −4
9 and find the values of a and b. [9]
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