1996

Question 3

3 2 3 2) . .
Q3 (a) If A:(4 3] and B :{ ) 1], find a matrix M such that M = BA™.

(b) P(z)=(z-2)z%-10z +28)
0] Plot on an Argand diagram the solution set of P(z) =0.

(i)  Verify that the three points form an equilateral triangle.

c)(i) z, =2l cos=+isin=| and z, =3 cOS— +iSin—
(c) (i) z, ( 5 6] 2 ( 3 3]

where i? =-1.

Calculate z,z, inthe form x +iy where x,y eR.

(i) (2+3i)a+ib)=—1+5i . Express a+ biin the form
r(cosé +ising) and hence, or otherwise, calculate (a+ib)".
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Solution

2 2
Ql(a)lf A= G 3] and B :( 32 1], find a matrix M such that M = BA™.

S5

a1 (3 -2
0-8(-4 3
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(b) P(z)=(z-2)z> 10z +28)
0] Plot on an Argand diagram the solution set of P(z) =0.

(i)  Verify that the three points form an equilateral triangle.

(z-2)z% -10z+28)=0

z-2=0

z=2
z2-10z2+28=0

a=1 b=-10, c=28

_ —b++b*-4ac

7=
2a

_ —(~10)£/(-10)* - 4(1)(28)
- 2(1)

_ 10+4100-112
2

:10i\2/—12 @:\/5\/5
10+ 243
2

— 5+ 4/3i

Points (2,0), (5,+/3i) and (5-+3i)
Distance from (5,\/§i) and (5,—\/§i) is 24/3

Distance from (5,\/§i) and (2,0) is 243
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Distance from (5,—\/§i) and (2,0) is 2v/3

c)(i) z, =2l cos=+isin=—| and z, =3 cOS— +iSin—
(c) (i) z, ( 5 6] 2 ( 3 3]

where i? =-1.

Calculate z,z, inthe form x +iy where x,y eR.

z,2, =2/ cCOS—+isin— (3 cos—+isin—
[cos§ g {cos visin

=6/ coOS— +iSin— since —+—=—
( 2 2] 6 3 2
=0+6i

(i) (2+3i)a+ib)=—1+5i . Express a+ biin the form
r(cosé +ising) and hence, or otherwise, calculate (a+ib)".

(2+3i)a+ib)=-1+5i

_—1+5 2-3i
243 2-3i

_ —2+3i +10i -15i*
4-9i*

_13+13i
13

=1+i
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f=Irl=A2

Tang=1

9="=45°
4

1+i = v2(cos45° +isin45°)

(1+i) =(V2(cos4s° +isinas® )|’
- (V2f*(cos11(a5° )+ i sin11(a5°))
V212" (cos 495° +isin495° )
= 324/2(c0s135° +isin135°)

= 324/2(- cos 45° +isin45°)
a2l - 51 5

=32(-1+i)
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