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Section A (36 marks)

1 Solve the equation X +3x+4=0. [3]
2 Express 34+ 2,J in the form x + yj. [3]
—J

3 The matrix A is given by

e )

Find
(i A’ [2]
i) AT [1]

) ) 1 2 2 3 3 2
4 The matrices A, B and C are given by A = , B= and C =
30 1 0 1
(i) Use A and B to prove that matrix multiplication is not commutative. [2]

(ii) Use A, B and C to give an example in which matrix multiplication is associative. [3]

5 (i) Showthat > ——> =_>(*=7)

= [2]
x+1 x—-4 (x+D(x—-4)

(ii) Hence solve the inequality 83 >5. [5]

x+1 x—-4

6 The cubic equation x> + px* + gx+ = 0 has roots ¢, § and 7.

Find
(i) a’+p7+y° [4]
(ii) The equation which has roots —a, —ff and — y. [3]
7 Prove by induction that ) r’ = %n(n +D)(2n+1). [8]
r=1
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Section B (36 marks)

8 (i) You are given that wsAx+B+ ¢ , x#1.
(x=1) (x=1)
Show that B = 0 and find 4 and C. [6]
(ii) Fig. 8 shows a sketch graph of y = %();)_3)
x f—

/s
e

Fig. 8
Write down the coordinates of P and Q, the points where the graph cuts the x axis, and
the equation of the line /. [3]
(iii) The line m has equation y = x. Prove that the curve does not cross the line m. [3]

0 1 0 -1
9 The matrices P = (1 0] and Q = (1 0 ]deﬁne transformations in the (x,y)-plane.

(i) (4) Under P, the point M (3, 2) is transformed to M'. Find the coordinates of M'. [1]
(B) Find P*. [2]
(C) Hence describe the transformation represented by P. [1]

(ii) (4) Under Q, the point M (3, 2) is transformed to M". Find the coordinates of M". [1]

(B) Find Q" [3]
(C) Hence describe the transformation represented by Q. [1]
(iii) Find PQ and describe the transformation that it represents. [3]
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10 You are given the complex numbers z, = B+ 2jand z, = 4(cos%+jsin %)

(i) Find the modulus and argument of z;. [2]
(ii) Write z; in the form a + bj where a and b are to be given exactly. [2]
(iii) Illustrate z; and z; on an Argand diagram. [2]
(iv) Find z; — z; and indicate this on your Argand diagram. [2]

(v) Describe the locus of the points, z, on the Argand diagram for which |z — Zl| =3.
Sketch the locus on your diagram. [4]
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