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z,=3+3i Z,=p+qi p,qeR

Given that |z,2,| = 15+/2

(a) determine |z, |

Given also that p = -4

(b) determine the possible values of g

(c) Show z, and the possible positions for z, on the same Argand diagram.

(2)

)

(2)
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Question 1 continued
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Question 1 continued

P 7 3 3 3 4 A 0 4 3 6

O

PMT!

LSRR
KRS,
LRI,
SRR
G,

boteres e8
AL0088
0000:

prosevasiies
SSSITHLS
s

B
o
S5

e
SSERES
S
b2,

fg
Sl S
GRS
oNTets
PO o 1598

Podezexc
0%«

KPP

PLe

o9,

< IR X
5

K
QIR <
D00 %
1959 4,0

5
SR8

RS
SRKK

ULRIK



PMT

4 )

<

R
RSB
000

6
Sototelel
otetete?
S
IR

25

RRKAKARA KN

Question 1 continued

0%

IR
X
K
29

%%
KR

<
QL

0
SRS
=

S,
RS
s
K&K
00K

%

o%

4
KL
odeseteteted

R

%

ot
255
8

O O
s
X XXX

S
2K
X

X

K5
55
CKKS

<535
S
Sogoteseset
totetetets

¢
X
5
L5

QO
I
A0S
PN RRLK
LKL
Sotetee

SR
otetes

KD
SSEIGEIRK

S
poteteselotets?
<

o &)

%
35

S Al
‘0

£
1

XA
GBS

2R
bl
XA

0%

svavy
-

XA

R
AT AR
JBY

0%
£
{
Q

5
o
»
X
<X

QR
>
oo

P
)

o209
¥
CTERE
RS

GRS
%
%
KRRKAKARRAKARARA AR

QI

OG0
2
58
%

5
SRBKE
IR

IR

2%
XS
g%
‘0”‘::

<5

%
¢S
2K

6K
230500030
Sodetetetele!
2L
258

KRS
RXR
B!
LK

K

<
o

<
%
25
e
5
&5

<
o008
S5

KL

55
el

&
5

SR
%

5

2o

8
XL

008
bo%e!
RN
A
R
P00

£

<
58
%
500
S
oSote%

OO %

020!

GO
RIS
XKL

RRERK
fotetetotets
KX

(Total for Question 1 is 6 marks)
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f(x):10—2x—%_% x>0
(@) Show that the equation f(x) = 0 has a root « in the interval [0.4, 0.5]
()
(b) Determine f'(X).
©)
(c) Using x, = 0.5 as a first approximation to a, apply the Newton-Raphson procedure
once to f(x) to find a second approximation to a, giving your answer to 3 decimal
places.
()
The equation f(x) = 0 has another root £ in the interval [4.8, 4.9]
(d) Use linear interpolation once on the interval [4.8, 4.9] to find an approximation to 5,
giving your answer to 3 decimal places.
()
v,
MR 000D T O 0 - mm
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Question 2 continued
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(Total for Question 2 is 9 marks)
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M = 3 s where Kk is a non-zero constant

(a) Determine M™, giving your answer in simplest form in terms of k.

(2)
k

Hence, given that N = 4

(b) determine (MN)™, giving your answer in simplest form in terms of k.

(2)

.
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(Total for Question 3 is 4 marks)
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4, f(z) = 22° - 192° + Az + Bz - 156
where A and B are constants.
The complex number 5 —i is a root of the equation f(z) =0

(a) Write down another complex root of this equation.

1)

(b) Solve the equation f(z) = 0 completely.
)

(c) Determine the value of A and the value of B.

()

.

12

p 7 3 3 3 4 A 0 1 2 3 6

O

PMT!

LSRR
KRS,
KRS

IR
5%

X QQT; :
oY%
205

oSS

o 3 20
b aes
fofeianclet
boose:

SRS
SIS
&
B
o5
B
SR

ISR
6w 2%
OSSavi,
SOTAYA %)
ITEES

%9,

SER
SRS

XK
S8
]
-
S

sy
P 2N
34y
A
S0

SRR
(90950509
o



PMT

4 )

<

R
RSB
000

6
Sototelel
otetete?
S
IR

25

RRKAKARA KN

Question 4 continued

0%

IR
X
K
29

%%
KR

<
QL

0
SRS
=

S,
RS
s
K&K
00K

%

o%

4
KL
odeseteteted

R

%

ot
255
8

O O
s
X XXX

S
2K
X

X

K5
55
CKKS

<535
S
Sogoteseset
totetetets

¢
X
5
L5

QO
I
A0S
PN RRLK
LKL
Sotetee

SR
otetes

KD
SSEIGEIRK

S
poteteselotets?
<

o &)

%
35

S Al
‘0

£
1

XA
GBS

2R
bl
XA

0%

svavy
-

XA

R
AT AR
JBY

0%
£
{
Q

5
o
»
X
<X

QR
>
oo

P
)

o209
¥
CTERE
RS

GRS
%
%
KRRKAKARRAKARARA AR

QI

OG0
2
58
%

5
SRBKE
IR

IR

2%
XS
g%
‘0”‘::

<5

%
¢S
2K

6K
230500030
Sodetetetele!
2L
258

KRS
RXR
B!
LK

K

<
o

<
%
25
e
5
&5

<
o008
S5

KL

55
el

&
5

SR
%

5

2o

8
XL

008
bo%e!
RN
A
R
P00

£

<
58
%
500
S
oSote%

OO %

020!

GO
RIS
XKL

o%
%

%% %%
CRRLAKL
CRIRR

0K

0992

SHERES

CSRRKAL
CRRX
CREALRXKL
ORARRARKAKA

K

O

%

28
55
95

%
0%
o%
X2
%
<

13
[ [ Turn over »
P 7 3 3 3 4 A 0 1 3 3 6



7

Question 4 continued
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Question 4 continued
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(Total for Question 4 is 8 marks)
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r’

5. The quadratic equation

2x°-3x+5=0
has roots a and S
Without solving the equation,

(@) write down the value of (« + f) and the value of af

1)
(b) determine the value of
(i) o*+p*

(i) o+ p°
4)

(c) find a quadratic equation which has roots
(o’ - p) and (5°- a)

giving your answer in the form px” + gx + r = 0 where p, g and r are integers to be
determined.

(5)

.
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Question 5 continued
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g \id
6. The parabola C has equation y* = 36x
The point P(9t% 18t), where t= 0, lies on C
(a) Use calculus to show that the normal to C at P has equation
y + tx = 9t + 18t
(4)
(b) Hence find the equations of the two normals to C which pass through the
point (54, 0), giving your answers in the form y = px + g where p and q are
constants to be determined.
(4)
Given that
e the normals found in part (b) intersect the directrix of C at the points A and B
e the point F is the focus of C
(c) determine the area of triangle AFB
®)
. J

20

R0 00 00 A o
P 7 3 3 3 4 A 0 2 0 3 6



PMT

4 )

<

R
RSB
000

6
Sototelel
otetete?
S
IR

25

RRKAKARA KN

Question 6 continued

0%

IR
X
K
29

%%
KR

<
QL

0
SRS
=

S,
RS
s
K&K
00K

%

o%

4
KL
odeseteteted

R

%

ot
255
8

O O
s
X XXX

S
2K
X

X

K5
55
CKKS

<535
S
Sogoteseset
totetetets

¢
X
5
L5

QO
I
A0S
PN RRLK
LKL
Sotetee

SR
otetes

KD
SSEIGEIRK

S
poteteselotets?
<

o &)

%
35

S Al
‘0

£
1

XA
GBS

2R
bl
XA

0%

svavy
-

XA

R
AT AR
JBY

0%
£
{
Q

5
o
»
X
<X

QR
>
oo

P
)

o209
¥
CTERE
RS

GRS
%
%
KRRKAKARRAKARARA AR

QI

OG0
2
58
%

5
SRBKE
IR

IR

2%
XS
g%
‘0”‘::

<5

%
¢S
2K

6K
230500030
Sodetetetele!
2L
258

KRS
RXR
B!
LK

K

<
o

<
%
25
e
5
&5

<
o008
S5

KL

55
el

&
5

SR
%

5

2o

8
XL

008
bo%e!
RN
A
R
P00

£

<
58
%
500
S
oSote%

OO %

020!

GO
RIS
XKL

o%
%

%% %%
CRRLAKL
CRIRR

0K

0992

SHERES

CSRRKAL
CRRX
CREALRXKL
ORARRARKAKA

K

O

%

28
55
95

%
0%
o%
X2
%
<

21

VA0 V0 0 00 0 O A A —
[ [ Turn over »
P 7 3 3 3 4 A 0 2 1 3 6



7

Question 6 continued

22

P 7 3 3 3 4 A 0 2 2 3 6

O

PMT!

LSRR
KRS,
LRI,
SRR
G,

boteres e8
AL0088
0000:

prosevasiies
SSSITHLS
s

B
o
S5

e
SSERES
S
b2,

:o,o
Sl S
GRS
oNTets
PO o 1598

dosorese

9

S S
PLe

%9,

0%
X

oo % el
SIS,
0% 1155
0.4-0 X

SRR
(90950509
o



PMT

4 )

00057
XKL,
pSetetetels
SERRRE
RS

KGR

<
<5

%

55

00
L
L
2024

bosesess

%
CRIICIARILIA

Question 6 continued

posetetetes
Seototoress
st
&
2o

o0
o)
2L

AR AARA KA

%

'
0%
R

b43o%

4

KL
QLK
R

SRR,
000000
‘5é§‘%$'

2

o
K5
55
CKKS

<535
S
Sogoteseset
RREEKLS

¢
X
5
L5

290
“0.‘0'.0
K.

<X

<
RS
EAS
o ete%et
ZRRKS

09
o%

0
CRS
2K

KD
SSEIGEIRK

S
poteteselotets?
<

o &)

R
SRR
[
RITILR
SRRKKRKK

S
0
2R

0%

wavy

SEREER
TR
INCIE<Y
0%

LKL

QOO
o
(
\
3

LY
]
o

@)

%
<AL
Y
A

botents
<P
CRRX RS
RS

QI

OG0
2
58
%

SEERNE
<
SRS

R EIRRK
CRSLIKIRELIAR

IR

o%
KRRKAKARRAKARARA AR

GO0
S
e
%%
CRKL:
o

¢

3
3

0%}

0
o9

S
000}

X

X
5
RS

IR
betete!
otatotetete!
SRR,
KIRREEE
LRI

(0

%!
!
%

20
255
%%
K5
0:0:0
25

X%

0
0N
i

e

Srdneidd

ot

<
58
%
500
S
oSote%

OO %

020!

GO
RIS
XKL

RRERK
fotetetotets
KX

(Total for Question 6 is 11 marks)
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SLRRK
I Bstsressses

B
Aol 2 2
LB
2 2
(a) Determine the matrix A
(1)
(b) Describe fully the single geometrical transformation represented by the matrix A
)
(c) Hence determine the smallest positive integer value of n for which A" =
(1)
The matrix B represents a stretch scale factor 4 parallel to the x-axis.
(d) Write down the matrix B
(1)
The transformation represented by matrix A followed by the transformation represented
by matrix B is represented by the matrix C
(e) Determine the matrix C
)
The parallelogram P is transformed onto the parallelogram P’ by the matrix C
(F) Given that the area of parallelogram P’ is 20 square units, determine the area of §§§:.:,‘:§§
parallelogram P e
(@)
y,
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r

8.

(a) Use the standard results for » #*and » r to show that for all positive integers n

r=1 r=1

zn:(r+ D(r+2)= %(n +1)(n+2)(n+3)
)
(b) Hence determine the value of

10x 11411 x 12 +12x 13 + ... + 100 x 101
(3)
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9. (i) A sequence of numbers is defined by
u, =3

Uysq = 2U, — 2™ n>1

Prove by induction that, for n e N S
T
véqg

Uu,=5x2"t—nx2"
()
(i) Prove by induction that, for n € N
f(n)=5"""-4n-9

is divisible by 16
()

prosevasiies
SSSITHLS
s

09390« 8
’:c ')’:
PROSEOa 8
bo%%e:
SR
X g
B2,

fg
S
B
K

ISR
6w 2%
OSSavi,
SOTAYA %)
ITEES

%9,

SER
SRS

(5
X

o~
-

K

X
19e%%
o

O
X
3

9%
0‘.
5e

%
Jas )
£
e
58

SRR
(90950509
. J X

R0 00 000 O o
P 7 3 3 3 4 A 0 3 2 3 6




PMT

4 )

<

R
RSB
000

6
Sototelel
otetete?
S
IR

25

RRKAKARA KN

Question 9 continued

0%

IR
X
K
29

%%
KR

<
QL

0
SRS
=

S,
RS
s
K&K
00K

%

o%

4
KL
odeseteteted

R

%

ot
255
8

O O
s
X XXX

S
2K
X

X

K5
55
CKKS

<535
S
Sogoteseset
totetetets

¢
X
5
L5

QO
I
A0S
PN RRLK
LKL
Sotetee

SR
otetes

KD
SSEIGEIRK

S
poteteselotets?
<

o &)

%
35

S Al
‘0

£
1

XA
GBS

2R
bl
XA

0%

svavy
-

XA

R
AT AR
JBY

0%
£
{
Q

5
o
»
X
<X

QR
>
oo

P
)

o209
¥
CTERE
RS

GRS
%
%
KRRKAKARRAKARARA AR

QI

OG0
2
58
%

5
SRBKE
IR

IR

2%
XS
g%
‘0”‘::

<5

%
¢S
2K

6K
230500030
Sodetetetele!
2L
258

KRS
RXR
B!
LK

K

<
o

<
%
25
e
5
&5

<
o008
S5

KL

55
el

&
5

SR
%

5

2o

8
XL

008
bo%e!
RN
A
R
P00

£

<
58
%
500
S
oSote%

OO %

020!

GO
RIS
XKL

o%
%

%% %%
CRRLAKL
CRIRR

0K

0992

SHERES

CSRRKAL
CRRX
CREALRXKL
ORARRARKAKA

K

O

%

28
55
95

%
0%
o%
X2
%
<

VA0V 0 000 RO 0 A A o
[ [ Turn over »
P 7 3 3 3 4 A 0 3 3 3 6



7

Question 9 continued

P 7 3 3 3 4 A 0 3 4 3 6

O

PMT!

LSRR
KRS,
LRI,
SRR
G,

boteres e8
AL0088
0000:

prosevasiies
SSSITHLS
s

B
o
S5

e
SSERES
S
b2,

:o,o
Sl S
GRS
oNTets
PO o 1598

dosorese

9

S S
PLe

%9,

0%
X

oo % el
SIS,
0% 1155
0.4-0 X

SRR
(90950509
o



PMT

4 )

<

R
RSB
000

6
Sototelel
otetete?
S
IR

25

RRKAKARA KN

Question 9 continued

0%

IR
X
K
29

%%
KR

<
QL

0
SRS
=

S,
RS
s
K&K
00K

%

o%

4
KL
odeseteteted

R

%

ot
255
8

O O
s
X XXX

S
2K
X

X

K5
55
CKKS

<535
S
Sogoteseset
totetetets

¢
X
5
L5

QO
I
A0S
PN RRLK
LKL
Sotetee

SR
otetes

KD
SSEIGEIRK

S
poteteselotets?
<

o &)

%
35

S Al
‘0

£
1

XA
GBS

2R
bl
XA

0%

svavy
-

XA

R
AT AR
JBY

0%
£
{
Q

5
o
»
X
<X

QR
>
oo

P
)

o209
¥
CTERE
RS

GRS
%
%
KRRKAKARRAKARARA AR

QI

OG0
2
58
%

5
SRBKE
IR

IR

2%
XS
g%
‘0”‘::

<5

%
¢S
2K

6K
230500030
Sodetetetele!
2L
258

KRS
RXR
B!
LK

K

<
o

<
%
25
e
5
&5

<
o008
S5

KL

55
el

&
5

SR
%

5

2o

8
XL

008
bo%e!
RN
A
R
P00

£

<
58
%
500
S
oSote%

OO %

020!

GO
RIS
XKL

o%
%

%% %%
CRRLAKL
CRIRR

0K

0992

SHERES

CSRRKAL
CRRX
CREALRXKL
ORARRARKAKA

K

O

%

28
55
95

%
0%
o%
X2
%
<

VA0V 0 00 0 R0 A A S
[ [ Turn over »
P 7 3 3 3 4 A 0 3 5 3 6



7

Question 9 continued

(Total for Question 9 is 10 marks)

END

TOTAL FOR PAPER: 75 MARKS
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