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1

2

G

ra - 3r = -3 using ar+
r = 1

+ 65r

In the formula book
,
u = n(n+

n

and recall Er = En(n + 1)
.

So
r = 1

= (n(n +y(2n + y - 3(2n(n + y)
= (n(n + y((2n + y - o]
= (n(n + y(2n - 8) ↓ factorise fully

=(n(n+y(n - 4)

G

So we want an equation
,

in terms of z
,

that has

roots 3-29
,
3-2B

.

So z = 3-2x

x = =(3 - z)
Now sob this into our equation in CC and simplify

3 ( = (3 - z()2 - 4(z(3 - z)) + 2 = 0

X 4 So our3(3 - z)2 - 8(3 - z) + 8 = 0 I
equation has

3 (0 - 67 + z2) - 24 + 87 + 8 = 0 integer coefficients

3z2- 187 + 27 + 82 - 16 = 0

3z2 - 102 + 11 = 0
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3(a)(i)

3(a)(ii)

3(b)

G

I=
G

Here we need to multiply both sides by the
inverse of the coefficient matrix.

(we find this using the calculator

(
go

(m+ (= = (
hence point of intersection = (-1

,

2
,
s

A

Recall that the angle between two vectors is given
by 20sO=
So we can find the angle between the normal

to the planes .

COSO =
2(1) - 3)- 4) + 1(2)=#+ 32 +R+ 22

so o = arcos( = 21 . 070
...

= 21 . 10

We also know that theangle between the normals

is equal to the angle between the planes.
so the angle between the planes is 21 . 10.
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4(a)

4(b) Inverse of the matrix AB =

A

Between line 1 and 2
,
Anika suggests that

BA" = A
- 8. This is not correct as Matrix

multiplication is not commutative.

A

So the correct statement is (AB)" = 8- A (a)

to prove this,
(A8) (8"A-1) (this = I if (#) is

= A(88-YA - 1 truef

= A(If remember MM" = I

= AA
- 1

= I
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5A

Step one : base case

when n = 1
,

rx zu = 1x2" = 1x 20 = 1
r = 1

1 + (1 -y 21 = 1 + 0xz = 1 :. true form = 1 .

step two : assumption

Assume true for n = k
,

so x2 = 1 + (k -12
r= 1

Step three : inductive step

Using the assumed result for m = K
,

k + 1

[rx2r = r x 2n+
+ (k + y x 2(4 + - 1

r = 1 v= 1

= 1 + (k - 24 + (k +y2k

= 1 + 2x(k - 1 + 4 + 1 J
= 1 + 2kx 2k

= 1 + kx2k+

= 1 + ((k + y - y2(k + 1

: true far 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)(i)

6(a)(ii)

6(b)(i)

6(b)(ii)

A

First let find det M .

detm = 1( - 1 - (2 + 1)(x - 1
=
- 1 - (22 - y
=- x2

Orientation is reversed if det M = 0.

Since200
,

X330 .
So det Meo for all

& >O
,

and hence orientation is always reversed .

G

The magnitude of det M represents the area scale

factor of T
.

So area scale factor of T is 2

G

By finding M2 we can show this to be true.

m = i
*( " = (x +1)(z- y + 1x+ - (x + yI x- 1 - (x -y (x +y(x- 1 N

=( =↑
hence M2 = * I

M2- x2 I = 0 & required result

A

Two applications of M is M2
.

So since M2 = 2 F,
the transformation represented by the Matrix I

is the answer.

so enlargement about the origin scale factor
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6(c)(i)

6(c)(ii)

A

when x = 1
, m = 162

Y

8-
Also, a reflection in the X-ax is

is (! 8-
ha

Remember that if T is A then 8
,
then T = BA.

So I1s= -
matixfors = 4) %)02) = (62)

1

↳ (9)
+

Leice associated matrix with S is (62
A

Since (1
,
8) is invariant and 10

,
1 Maps to (2 , 1),

S is a shear.

So transformation S is a shear,
x-axis fixed

,

with 10
,
1) mapping to (2 , 1
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7(a)(i)

modulus =

argument =

7(a)(ii)

7(b)

G

12 1
1 = R = E (using 121 = 2

any(z) = arctor (i) = actar1 = (using argz = arctana)

t we do not need to adjust
this as z is in the

1st Quadrant.

E
#
4

G

We can write z2 in mod-ay form
,

r(coso + isino),
and convert this into on a + 6i form .

z2 = 2 (20s + is in
= 2( + ix =)
= B + i

hence zz = 5 + i

R

we can consider ziz2 in both a + 6i and

mod-ay form.

z
,
zz = (1 + i)(5 + i) = 1 + i + 15 + 12 ↓ Using it= -1

= (1 + 1) + (1 + 5)i

Also
,

1Z , Zel = 12 , 1122) and arg Ezz = argz ,
+ cry E2

So 1z , z2) = /zlzz) = E x 2 = zE

any (z , z2) = ay z, + ayzz = + = #

=> z, zz = 252 (cost + isin)
setting these equal to each other,
2 Cost + 2eising it = (1 + 5) + (1 + 5) i

Equating the imaginary pats ,
22 sint = 1 + 5

1 + 5 E
Sir =

Sin =
(rationalising

v+ E the
denominator
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8R

First we can consider &B and ExB2 to find

X and B
,

and thus the roots.

using EaB = a (product of two roots

xB + x() + B() = Y

xp + + a = 1S

2 + xBz + a = 1sp) +

B(x)

using [xBy = -- (product of roots
& x Bx = =

- E
22 = 25

2 = S Since 200
,

X =

subbing into ( #)
,

32 + SB2 + 3B = 1SB

SB2-10B + 25 = 0

B2 - 2B + 5 = 0

B =
2 = Hx/xS

2(1)
= 1 + 2i

so if B = Itzi, zi = -zi

X

B = 1 -2i5=zi = 1 + zi
&

hence roots are S
,

1 + Zi
,

1-Zi

We find K Using [C = - *
5 + 1 + zi + 1 - zi = -
= - k = 7 =7 k = - 7
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9(a)

9(b)

(answer space continued on next page)

A

arg(z -2) = π

M Im (z) = 1z + 2 - i)
↑ ↑

this is a half-line,
this is essentially the

Rependicular bisector of

starting at (2 , 8) and
10, 0) and C-2

,
1./

making on angleof
with the + rex-axis

.
It is the loci of

number's z where the
- 2 + i . distance of z from 10, % is

- i
equal to the distance of

z From (-2 ,
1 .

I I

82 Re
- 2

A

Here we need to find cartesian equations for both

loci and solve the simultaneously to find intersection.

arg (z-2) = : live with m = -1
, passing though (2 ,

00

y - 0 = - 1(x -2)

y = - x + 2

Iz1 = 1z + 2 -i) : Rep bisector of 10
,
0) and 1-2

,
18

M
,

= -

+
2

,

so mz = 2 (m=
midpoint = (-1

,
if

so y - 5 = 2(x + 1)

y = 2x +
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9(b) (continued)

solving these simultaneously,
2x + E = - x + 2

3x =
- E

x =- t
and y = -( 5) + 2 = +

hence w = - +
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