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( )
1. Use the standard results for Zrz and Zr3 to show that, for all positive integers n
r=1 r=1
g 1
Zrz (r+2)= En(n + D) (an* + bn + ¢)
r=1
where a, b and c are integers to be determined.
(4)
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

Given that x =2 + 3i is a root of the equation
X' -8x° +29x° - 12x +39 =0

(@) write down another complex root of this equation.

(b) Use algebra to determine the other 2 roots of the equation.

(c) Show all 4 roots on a single Argand diagram.

1)

(4)

()

_J

P 7 3 4 8 6 A 0 4 3 2

OmC .

PMT!

zs%?@a
zs%??%
zs???%
ﬁgggag
CRKLR

293

0938
S5

oS

pSiartplel
S
oS 1ot
%
05

<
XS
%s
58K

.
<X

s
X

$%e%

Poss
% &
SERE

%%
X
%% v
2N
W
%

:%
%0
%



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

%%
kB Y SRR
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

A REIRIEE,
CXELRS

A SRRRHALS

R
S
ED
f
)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S

I Etstie
25
&
oo

<
ot
2%

!

=
U8 crnd e’
s
00 = % fg%S

2
00‘;'00 ZENALE Y
PO leuzatoedoletenet
RRRLRIRRL oS

0%
X XA]
KRR
PISNNgosel
RRRKL

o
5

X

X OO
N s oo
%% % ¥
LR
5

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

4 N\
Question 2 continued
\, J
5
om VDR O A0 Turn over »
P 7 3 4 8 6 A0 5 3 2

PMT



7

Question 2 continued
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r’

3. The rectangular hyperbola H has Cartesian equation xy = 9

The point P with coordinates | 3t, % , Where t # 0, lieson H

(@) Use calculus to determine an equation for the normal to H at the point P

Give your answer in the form ty — t*x = f(t)

Giventhatt=2
(b) determine the coordinates of the point where the normal meets H again.

Give your answer in simplest form.

(4)

3)
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( )
: -3 8 .
4. (i) A= 3k where K is a constant
The transformation represented by A transforms triangle T to triangle T’
The area of triangle T' is three times the area of triangle T
Determine the possible values of k
(4)
. a —4 2 51 .
(i) B = 5, 3 and BC = L 4 2 where a is a constant
Determine, in terms of a, the matrix C
(4)
J
10
MR 00 D OO0 e
P 7 3 4 8 6 A0 1 0 3 2

PMT!

%%%§§
&5&%5%
KR
KRS
SRR
SR
SRLLLE

RS
SRKK
SHELRIK



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

%%
kB Y SRR
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

A REIRIEE,
CXELRS

A SRRRHALS

R
S
ED
f
)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S

I Etstie
25
&
oo

<
ot
2%

!

=
U8 crnd e’
s
00 = % fg%S

2
00‘;'00 ZENALE Y
PO leuzatoedoletenet
RRRLRIRRL oS

0%
X XA]
KRR
PISNNgosel
RRRKL

o
5

X

X OO
N s oo
%% % ¥
LR
5

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

4 N\
Question 4 continued
\, J
1
om A0 R R N AR O Turn over »
P 7 3 4 8 6 A0 1 1 3 2

PMT



7

Question 4 continued
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5. f(x)=x*-6x+3
The equation f(x) =0 has roots a and S
Without solving the equation,
(@) determine the value of
(@ + 1)+ 1)
(4)

(b) find a quadratic equation which has roots

¢ and p
(a? +1) (B2 +1)

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

(6)
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Question 5 continued
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.
z,=3+2i 2,=2+3i Zz;=a+ bi abeR

(a) Determine the exact value of |z, + 7,

(@)

Given that w = 222

Zl
(b) determine w in terms of a and b, giving your answer in the form x + iy,
where X,y e R

(4)

Given also that w = 4 + ﬁi

13

(c) determine the value of a and the value of b
(2)

(d) determine arg w, giving your answer in radians to 4 significant figures.
(2)
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Question 6 continued
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3
f(x) =x*+x-3

(@) Show that the equation f(x) =0 has a root, «, in the interval [1, 2]

()
(b) Starting with the interval [1, 2], use interval bisection twice to show that « lies in the
interval [1.25, 1.5]
3)
(¢) (i) Determine f'(X)
(if) Using 1.375 as a first approximation for «, apply the Newton-Raphson process
once to f(x) to determine a second approximation for a, giving your answer to
3 decimal places.
©)
(d) Use linear interpolation once on the interval [1.25, 1.5] to obtain a different
approximation for «, giving your answer to 3 decimal places.
©)
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Question 7 continued
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r’

8. The point P (2p? 4p) lies on the parabola with equation y* = 8x

2 4
(@) Show that the point Q F ? , Where p # 0, lies on the parabola.

1)

(b) Show that the chord PQ passes through the focus of the parabola.
(4)

The tangent to the parabola at P and the tangent to the parabola at Q meet at the point R

(c) Determine, in simplest form, the coordinates of R

(8)

.
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Question 8 continued
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is divisible by 18

9. Prove, by induction, that for n € Z,n > 2

4" +6n-10

(5)
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Question 9 continued

(Total for Question 9 is 5 marks)

TOTAL FOR PAPER IS 75 MARKS
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