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Answer all the questions

1 In this question you must show detailed reasoning.

100

Find Z

r=1\F

, giving your answer correct to 4 decimal places. [3]

-~

Joo
Z(l A >: [ AN
Y=\ Y T2 \ N

I 3
. IR
Substrtute y=1 2) 4 N N KCCLnCCLS
to 100 andl see  '+L - T out
ot cancels out. k\_ oo N
1 J N
N T o5~ ¢
— ‘ + f/_ | ( \qg IOQ! |
- TGN L
) 1O 1O ~ *30 < 107
= |- L8032 (Flap) DT S SO
\)Ciczi 102
2 The roots of the equation 3x> —x+2 = 0 are o and j3.
Find a quadratic equation with integer coefficients whose roots are 2a—3 and 23— 3. 13]
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3 In this question you must show detailed reasoning.
2
A and B are matrices such that B"'A™' = [_‘]' :J
(a) Find AB. [3]

|
) Given that A :[5 :J find B. ;3]
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(b) Hence find, in terms of the constant £, the point of intersection of the planes
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4 (a) Find M~ where M =

o N W

-9

x+2y+3z=19,
—-x+ y+2z=4,
—2x+ y+2z=k 3]

(¢) In this question you must show detailed reasoning.

Find the acute angle between the planes x+2y+3z=19 and —x+y+2z =4, (4]
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6 A linear transformation T of the x-y plane has an associated matrix M, where M = [l A—k]’ and A
and & are real constants.

(a) You are given that detM > 0 for all values of 1.

(i) Find the range of possible values of 4. [3]
(ii) What 1s the significance of the condition detM > 0 for the transformation T? [1]
For the remainder of this question, take kK =—2.

(b) Determine whether there are any lines through the origin that are invariant lines for the
transformation T. [4]

(¢) The transformation T is applied to a triangle with area 3 units?. The area of the resulting image
triangle is 15 units?.
Find the possible values of A. [3]
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7 (a) Sketch on a single Argand diagram
(i) the set of points for which |z— 1 — %il=3. [3]
(ii) the set of points for which arg(z+4) = %7[. [3]
(b) Find, in exact form, the two values of z for which |:— ] —3i| =3 and arg(z+4) = }7[. [6]
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8 In this question you must show detailed reasoning.

You are given that i is a root of the equation z* —2z° +3z* +az+b = 0, where a and b are real

constants.
(a) Showthat a=—2 and b = 2. (4]
(b) Find the other roots of this equation. (7]
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