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1

2(a)

O

Im

Re

z1

z2

G

This is a method of differences question.

- ) = + - y + z -k + t -t
T

-...

all sums to zero

+ - +
8

- 5 + t - i
= 1 + 2 - to -5
= 1 give answer in exact form

G

z2 - z
,,

z1
,

· z2 - z
, 22 and O

· z form a

parallelogram

Z * is the complex conjugate of z
,
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2(b)

3(a)

G

First we need to find E2-Z
,
and Z

,*

zz - z ,
= 3 + i - (1 +zi)
= 2 - i

z, = 1 - 2 ;

Now we find the fraction
.

2 - iso

E=
i

1-2 i
T

'realise the denominator = + zi

A

using F = iHere we use the quadratic formula-
2. -4xix 2 +F 2 + 25 ;

x = = =

2x1 2 2

= 1 + 5 ;

Now we find the modulus and argument of Land B .

(x) =NI = = 2 (1z1 = +2)

any (1 + 15) = acton()= largz = cretar

any (1-1) = arctent) -

And write in mod-any form (r(coso + isinos
2. (20 + isin) and 2 (cos( + isin()
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3(b)

4(a)(i)

4(a)(ii)

4(b)

A

Here we need to cube both & and B to find X.

(1 + i) = p + 3(12(5i) + 3(y(5i)" + (5i)
= 1 + 35i - p - 35 ;

= - 8

(1 - (i) = 13 + 3(1))- 5) + 3(1)(- Biz + (- Bir

= 1 - 35i - p + 35i

=

- 8

so since a =" = -8
,

x = 8

G

Use a calculator to find det M.

det M =

G

Since det MSO
,

Orientation is preserved.

Since det M = 1
,

the Volume scale factor is I

so volume is preserved.

G

The point on the z-axis does not change position .

Looking down the z-axis
,

y1

G - A
So M represents a rotation S &
of 200 ACW about the Sor >
z-axis

.
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5A

Step one : base case

when n = 1
,

U
,

= S

U
,

= (1)2 + 3(1) + 1 = 5 : true for n = 1

step two : assumption

Assume true for n = k
,

so Un = K + 3k + 1
.

Step three : inductive step

Using the assumed result for m = K
,

Un + 1 = Un + 2k + 4

Uk + 1
= k2 + 3k + 1 + 2k + 4

Un + 1
= 42 + Sk + 5

= k2 + 2k + 1 + 3k + 3 + 1

= (k + 1)2 + 3(k + y + 1

: true for n= k + 1
.

Step four : conclusion

If the result is true for n = K it is true
I

for n = K + 1
.
Since it is true for n = 1

,

it is true for all positive integer
values of n.
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6(a)

6(b)(i)

6(b)(ii)

6(b)(iii)

A

If MN = NM
,
M and N are commutative under multiplication.

m = (3))) =(+2↑
~ m = (i)(x2) = (N++Mandacormutative

G

det I = I

Since det AB = det A x det B
,

det M x det N = 1

A

So (N2X+= x+
=> x = -zu

-each corresponding

2n + 2 = 1 => xn = - 1 element must te equal .

NX -2 = - 1

N2 = 2 =) N = =
& if N = - Esox = -2x = E

hence N = -E and x = E

G

Find det M and det N and check the relationship.
det M = (12) 2

- 4 = - 2

det N = (- - 1 = -

detM x det N = - 2 x - E = 1 as required
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7R

Complex roots come in complex conjugate pairs.
So another root is 2-i

.

Using [x = - (sum of roots
2 + i + 2 - i + x + B = -E

4 + x + B = 10

x + B = 6 => B = 6 - x@

using [xB2S = -a (product of roots)
(2 + i)(2 - i) xB = - 20

2

SxB = 125

XB =25

subbingA into 0
,
x(6- X) = IS

6x - 22 = 25

2 - 6x + 25 = 0

2 using
6. #EFF-4x1x25 the

X = quadratic
2 x / formula

I

6 F
I ↳ i

2

= 3 +4 ;

Now just check 314 : are the last two roots
.

1f x = 3 + 4i B = 6 - (3 + 4i) = 3 - 4i

If a = 3 - 4i , B = 6 - (3 - 4) = 3 + 4i

rence roots are 2 + i
,

2-i
,

3 + 4 : and 3-4i.
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8(a)(i)

8(a)(ii)

8(a)(iii)

8(b)

G

m = (i)(ii) = )6g
G

· Reflection in line y= -x
.

ar ↓ > D

8-
y = x

G

M2 = I
,

so

Two reflections in y = -x are equivalent to the

identity transformation.

A

First we need to find det N

det N = (k + y)(k +2) - 0

= k2 + 3k + 2

N represents a reflection when det N =+ as

seen in al .
So

v2 + 3k + 2 = - 1

k2 + zk + 3 = 0

This must have real roots such that det N = -1.

determinant = (3)2 -4x1x3
= o - 12 = - 3

Hence as the determinant e o
,

N can never

represent a reflection
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9(a)

9(b)

A

In tabular

Using Calculator

det m
=

a point

↓

race

(=I
so meet at (-1 ,

3
,
2) using Calculator

A

Again in tabular form, I
23

-
det M = 0

,

so planes do not meet at a unique point .

Let T : zx + y - 2z = 0

#2 : 2x + by - 6z = - 5

My : 3x - 2y + Sz = 1

notice that Iz = 35tz
·

Have It
,

and The ore

parallel .
So It

,

and Is are parallel planes
intersected by Its .

Tz

Tz

T
,
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10

(answer space continued on next page)

R

First we can use the magnitude of 1 .

Since I = 1 +62 +22 = 1
-

=> a2 + 62 + c =1

Now we can look at the angle I makes with the

z-axis. Recall that a -6
COSO = -

191(b)

Also the Z-axis is represented byI .

So

205600 =
a(0) + 6(q) + 2()
+2

+ci
imaz + 62 +c = 1

E = - = c =
↓
2

1 A V If X is parallel to the plane X-Zy =o,
↓

v is perpendicular to the normal
-

I-21

So 1 · (1 -2j) = 0
.-

a(1) + b( - 2) + c(0) = 0

a = 260

Substituting ⑧ and C= into
/

(26)2 + 62 + (2) = 1

S62 = 3
62=
6 = = 0 - 3872

....

= 0 .387(3sf)

so a = 2(0 . 3872 ..) = 0 . 7745
...

= 0 . 775(3sf)

hence V = 0 . 775 1 + 0 .3871 + O . SX
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10 (continued)
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