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Section A (36 marks)

1 Express the complex number z = % in the form a +bj. [3]
—J

2 3
2 Find the inverse of the matrix M :( . 4] )

Give your answer in simplified form. [4]

3 Z'+ 2+ 1=0has roots a, , y and 8.

(i) Write down the values of Za and Zaﬁ . [2]

(i) Show that ) a® =-2. [2]

4 (i) Draw an Argand diagram showing the set of points for which argz = % . [2]

(ii) Convert z =1+ j to modulus argument form. [2]

(iii) Determine whether z =1+ j lies on the locus of part (i). [1]
(x=3)(x+2)

5 Solve the inequality >0 forx = —1. [6]

(x+1)

6 (i) z1=2+]is one of the roots of the equation z* — 4z + 5 = 0. Find the other root z>. [1]

(i) Show that 1,14 [3]
zZ, zZ, 5
(iii) Show also that Im(z;> + 2,°) = 0 and Re(z* —z,°) = 0. [2]
7 Prove by induction that ) r* =+n’(n+1)’ where n represents a positive integer. [8]

r=1
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10

(M

(i)

(iii)

A curve has equation y = f(x) where f(x) =

()
(i)

(iii)

(iv)

\))

Section B (36 marks)

1 5

Show that - = .
Sr—2 5r+3 (5r—-2)(5r+3)

) i 2 1
Hence find, in terms of », the sum of the series z ,
= (5r =2)(5r +3)

giving your answer in its simplest form.

Check that your answer is correct when n = 2.

x> +3x—4
x* =9

Find two values of x for whichf(x)=0.

Write down the equation of the vertical asymptotes to y = f(x).

3x+5

> .

Show that the equation of the curve can be written in the form y =1+ 5
x f—

Hence write down the equation of the horizontal asymptote.

Sketch the curve y =f(x), using all the information from parts (i) — (iii).

2
x° +3x 42
2
X

Solve the inequality 1.

ABCD is a square with vertices at (0,0), (2,1), (1,3) and (-1,2) respectively.

3
The matrix M = (4

(1)
(i)
(iii)

(iv)

\))

4
] transforms ABCD to A'B'C'D".

Determine the coordinates of A', B', C' and D'.

Draw a diagram to show the effect on ABCD of the transformation given by M.

Find Det M and show that Area of A'B'C'D' = |Det M| x Area of ABCD.

0.6 0.8
The Matrix M may be written as the product PQ where Q is ( ]

0.8 —0.6
Write down the matrix P.

Describe fully the transformation represented by P and Q.

[2]

[7]
[2]

[2]
[2]

[3]
[3]

[3]

[4]
[2]
[2]

[1]
[3]
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