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Answer all the questions.

1 -3
1 (i) Findavector which isperpendicular to both ( 3) and ( ) [2]
-2 4

(i) The cartesian equation of alineis % =y—3=2z+4.
Express the equation of thislinein vector form. [3]
In this question you must show detailed reasoning.

The cubic equation 2x> + 3x*— 5+4 = 0 has roots «, 8 and y. By making an appropriate substitution, or

otherwise, find a cubic equation with integer coefficients whose roots are % , 1 and l. [3]

B Y

In this question you must show detailed reasoning.
The complex numbers z, and z, are given by z, = 2— 3i and z, = a+4i whereaisareal number.

(i) Express z; in modulus-argument form, giving the modulus in exact form and the argument correct to
3 significant figures. [3]

(i) Find z,z, intermsof a, writing your answer in the form ¢ + id. [2]

(iii) The real and imaginary parts of a complex number on an Argand diagram are x and y respectively.

Given that the point representing z,z, lies on the liney = X, find the value of a. [2]
(iv) Giveninstead that z,z, = (z,z,)* find the value of a. [2]
2 12
4  Thematrix A isgivenby A=|1 -1 1|.
2 2
(i) Show that detA = 6 — 3a. (2]
(ii) Statethe value of a for which A issingular. [1]

(iii) Giventhat A isnon-singular find A~ in terms of a. [4]
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5 Inthisquestion you must show detailed reasoning.
(i) Express (2+3)%intheforma+ib.

(i) Henceverify that 2+ 3 isaroot of the equation 3z° — 822+ 23z+52 = 0.

(3]
(3]

(iii) Express 3z°—8z°+23z+52 as the product of a linear factor and a quadratic factor with real

coefficients.

: . t 6 2t 4 :
6 Thematrices A and B are given byA:( _2) and B:<t _2> wheret isaconstant.

t
(i) Show that |A| =|B].
(i) Verify that |AB| =|A|B|.

(iii) Given that |AB|=—1 explain what this means about the constant t.
7 Proveby induction that 2""* +5x 9" isdivisible by 7 for all integersn > 1.

8 The2x2matrix A represents atransformation T which has the following properties.

e Theimage of the point (0, 1) isthe point (3,4).
e An object shape whose areais 7 is transformed to an image shape whose areais 35.
e T hasaline of invariant points.

(i) Find apossible matrix for A.
The transformation Sis represented by the matrix B where B = (2 ;)
(if)  Find the equation of the line of invariant points of S.

(iii)  Show that any line of theformy = x+cisan invariant line of S,

END OF QUESTION PAPER
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