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1(a)(i)

1(a)(ii)

1(b)

G

writing in

IMay
G

To solve we multiply both sides by the inverse of

our coefficient Matrix (found using calculator

z
I

- 11

I· =-↑
hence x = 2

,
y = - z

,

z = 4

A

m

The system only has a unique solution if the

coefficient matix has on inverse
,

so det M # 0.

First we find det M .

det m = k(k + 1) -z

= k2 + k - 2

Now we find the values ofK such that detM = 0.

k2 + k -2 = 0

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

k = 2
,

k = 1

Hence the system has aUnique solution

if KA-2 or K + 1
.
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2(a)

2(b)

A

11
1 + 41 + 24

So for the plane to be
7

parallel to a vector
,
the

rector and normal must

be perpendicular .

Recall that if a 6 = 0
,

a and 6 are

perpendicular. So

| (2) + 4(1) + 2( - 3)
= 2 + 4 - 6 = 0

Hence Since the vector and the normal are

perpendicular
,

the plane and rector are parallel.

G

Recall that
coso=

So we use this to find the angle between the

normals of the planes
,

which is also the angle
between the planes.

9 - b = 2(y) + 1) - y - 3( - 3) = 10

10
So COSO =

#+32 N+ + 32 =

henceo = crecos (i) = 36 . 310....

= 36 . 30
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3A

We can solve this by substituting z = a + 61 into

the equation.
z

* is the complex
let z = a + 6i. Conjugate

So s(a + bi - j) = (- 1 + zi)(a - 3
Sa + g6i - Si = - a + bi + zai - 26 ;

2

Sa + (56 - S/i = a + bi + zai + 26

sa + (56 - Si = (26 - a) + (2a + 6)i

Now we equate the real and imaginary parts.

Real : Sa = 26 - a = > 6 = 3a

Imaginary : 36 - 3 = 2a + 6 ! Solve forS(3a) - S = 2a + 3a a and J

10a = S

a = 2
,

so6 =
3
2

Hence z = + i write in required form
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4A

We can find the roots by considering [X and

2xB2 .

Using Ex = - * (sum of roots
x + x + B = - E

x + k + B = - 2

2 + 1 + 2B + 2x = 0

22 + ab + 2x + 1 =0

Using [XBJ = -a

Xxkx p = - 7

B = - 36

substituting @ into Q
,

x2 + x ( 3) + 2x + 1 = 0

x - x + 1 = 0

&
1 FXX1
2x/

x = 2=
a = i

check our roots are
&J always a, and B.

Hence the roots are -3, i
,

-Ei
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5

6(a)

A

half-line
cirle

& less than or

equal to

↑ less than or

equal to

circle : radius = distance between 1 + 3 : and 4 + 4 ;

=
2

+ (4-382 = No

hence Iz-(1 + 3i/1 No

12-1-3ile No

half-line : angle = cretor (i) = arctan1 = E
hence arg()E

G

First we expand out the expression we are summing.
n N

2 r(r + 2) = 2n + 2r
r= 1 r = 1

From the formula book, we use * ra = -n(n +y(2n + 1)
r = 1

and recall that & r = En(n + y
.
So

= ton(n + 1)(2n +y + 2(2n(n + 1))
= (n(n +y(2n + y) + n(n + 1)
= -n(n+ y((2n + y + 6]
= In (n + y (2n + 7) as required
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6(b)A

Step one : base case

when n = 1
,
& r(r + 2) = 1(1 + 2) = 3
V = 1

n

& r(r + 2) = j()(1 + y(2 +7)
= +x2xe = 3 .: true for n = 1

.

step two : assumption

Assume true for n = k
,

so ( =k(kk

Step three : inductive step

Using the assumed result for m = K
,

* r(r +2) = r(r + 2) + (k +y(k + 1 +2)
= tk(k + 1)(2k + y) + (k + 11(k +3)

= 5(k + y)(k(2k +1) + G(k + 2)] factor and

v = 1 r = 1

1.=((k +y(242 + 7k + 6k + 189 simplify

=((k + y)(2k2 + 13k + 18)
= ((k+y)(2k + j(k + 2)

= 5(k + 1)((k+ y + 1)(z(k + y + 7) ... 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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7(a)

7(b)

(answer space continued on next page)

A

so z = 2 (os + isin) = 1 + Bi
I

-> Find z and= Fi J
Im

Ei- XA Be sure to

xC
label ax es

and points.

O

4 I Re
I

-
- j

R

we can show C on the diagram in part of
->

So I = + AC these two expressions

w = z + E 2 are equivalent

= It Bi + t - Ei
= + y

hence Iw =Pe =
35

orgw = arcton( = actar
-

= 0 . 8046 ....

= 0 . 80S

so modulus of wis and argument of wis 0 . 80s rad
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7(b) (continued)
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8(a)

8(b)

A

First we find detM

det M = coso (I sino + coso)
- Sinc (2cosa-sing)

= Isinocosa + cos2o - [sinocoso + sin O

=Sinto + 20520

= I
! using As Trigonometry

HenceSince det M = 1
,

T preserves area.

R

Here we set up M(g) = (i)

I so zo-si
(Icoso-sing) y = o

so 2 coso-Sino = o for this to be true

2- tano = o

& = actan 2 = 1 . 1071 ...
= 1 . 11 rad
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8(c)(i)

8(c)(ii)

A

First find N
-1

det N = 1 - 2(g) = 1

I
I - 2

↑N
=

= +
0

= (b -
Now find product MN".

MN = (cos0 2 coso-sino

Sino 2 Sino + 20sd)
-

3
= (usa sindosa-sinSoal

A

MN-1 is a general rotation matix of 0
°

ALW about 0
.

So if MN
-

= R

MN - N = RN

M = RN

Hence T is a N then R.

So T is@ Shear
,

x-axis fixed
,

with

10 ,
1) mapped to (2 ,

11.

② rotation by 8 anti-clockwise about

the origin
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