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1 Evaluate 2 . [3]
r=101

2 The matrices A and B are given by A = (8 (1)) and B = ((5) g) and I is the 2 x 2 identity matrix.
Find the values of the constants a and b for which aA + bB = 1. [4]

3  The complex numbers z and w are given by z = 5 — 2i and w = 3 + 7i. Giving your answers in the
form x + iy and showing clearly how you obtain them, find

() 4z - 3w, 2]
(ii) z*w. [2]

1 1
4  The roots of the quadratic equation x> +x—-8=0are pand g. Find the valueof p+ g+ — + —.  [4]
P 4q

5  The cubic equation x°> + 5x> + 7 = 0 has roots ¢, B and y.
(i) Use the substitution x = v/u to find a cubic equation in u with integer coefficients. [3]

(ii) Hence find the value of o2 % + B2y? + y*a. [2]

6  The complex number 3 — 3i is denoted by a.
(i) Find |a| and arga. [2]
(ii) Sketch on a single Argand diagram the loci given by
@ |z-a|=3V2, [3]
(b) arg(z-a)= %n. [31]
(iii) Indicate, by shading, the region of the Argand diagram for which

|z—a|>3v2 and Osarg(z—a)sin. [3]

7 (i) Use the method of differences to show that

n

S{r+1) =y =m+1)* - 1. [2]
r=1
(ii) Show that (r+ 1)*—r* =4r> +61° +4r + 1. [2]
(iii) Hence show that
43 P =n’(n+1)% [6]

r=1
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8 The matrix C is given by C = (3 2).

1 1

(i) Draw a diagram showing the image of the unit square under the transformation represented by C.

[3]

The transformation represented by C is equivalent to a transformation S followed by another

transformation T.

(i) Given that S is a shear with the y-axis invariant in which the image of the point (1, 1) is (1, 2),

write down the matrix that represents S.

(iii) Find the matrix that represents transformation T and describe fully the transformation T.

a 1 1
9  The matrix A is given by A = ( 1 a 1 ) .
1 1 2

(i) Find, in terms of a, the determinant of A.

(ii) Hence find the values of a for which A is singular.

(iii) State, giving a brief reason in each case, whether the simultaneous equations

ax+ y+ z=2a,
x+ay+ z=-1,
X+ y+2z=-1,

have any solutions when
(@ a=0,
(b) a=1.

10 The sequence Uy, Uy, Us, ... is defined by u, = 3 and u, = 3un - 2.

+
- . 1 _
(i) Find u, and u, and verify that 5(u, — 1) = 27.

(ii) Hence suggest an expression for u, .

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