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2k +1 k )
= where k is a constant
k+7 k+4

(a) Show that M is non-singular for all real values of £.

(b) Determine M ' in terms of k.
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( )
2.
f(z) =22 +pz +qz—41
where p and ¢ are integers.
The complex number 5 —4i 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 p and the value of g.
(2)
When plotted on an Argand diagram, the points representing the roots of the equation
f(z) = 0 form the vertices of a triangle.
(d) Determine the area of this triangle.
()
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r

3. The hyperbola H has equation xy =¢° where c is a positive constant.

The point P| ct, % , where ¢ > 0, lies on H.

The tangent to H at P meets the x-axis at the point 4 and meets the y-axis at the point B.
(a) Determine, in terms of ¢ and ¢,
(1) the coordinates of 4,

(i1) the coordinates of B.

“4)
Given that the area of triangle AOB, where O is the origin, is 90 square units,

(b) determine the value of ¢, giving your answer as a simplified surd.
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1 0
0 3

(a) Describe the single geometrical transformation represented by the matrix A.

()
The matrix B represents a rotation of 210° anticlockwise about centre (0, 0).

(b) Write down the matrix B, giving each element in exact form.

(0))

The transformation represented by matrix A followed by the transformation represented
by matrix B is represented by the matrix C.

(c) Find C.
(2)

The hexagon H is transformed onto the hexagon H' by the matrix C.

(d) Given that the area of hexagon H is 5 square units, determine the area of hexagon H'

()
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r

5. The quadratic equation

has roots o and S

2x*—3x+7=0

Without solving the equation,

(a) write down the value of (a + f) and the value of off

(b) determine the value of o + f°

(c) find a quadratic equation which has roots

giving your answer in the form px” + gx + » = 0 where p, ¢ and r are integers to

be determined.

oc—L and ,B—Lz
a
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6. (i) o
BSess

KRS
258

f(x) =x—4— cos(sd} ) x>0 o
Doserativet

(a) Show that the equation f(x) = 0 has a root « in the interval [2.5, 3.5]

(2)

(b) Use linear interpolation once on the interval [2.5, 3.5] to find an approximation

to a, giving your answer to 2 decimal places.
(2) e
(i)
(x)—LxZ—L+x—11 x>0
ST Tar

(a) Determine g'(x).

(2)

The equation g(x) = 0 has a root £ in the interval [6, 7]

(b) Using x,= 6 as a first approximation to 3, apply the Newton-Raphson procedure
once to g(x) to find a second approximation to £, giving your answer to
3 decimal places.
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7. The parabola C has equation y” = Ex

The point P %tz, %t , where ¢ # 0, lies on C.

(a) Use calculus to show that the normal to C at P has equation

3tx+3y=t"+2t

The normal to C at the point where # = 9 meets C again at the point Q.

(b) Determine the exact coordinates of Q.
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8. (a) Use the standard results for summations to show that, for all positive integers n, 35
S
i 2 ]. 2 «X
ZI’(Z}” —3r—1):—n(n+l) (n—2) '
r=1 2 PO ates

)
(b) Hence show that, for all positive integers n,
2n

Zr(2r2 - 3r — 1) = %n(n — 1)(an + b)(cn + d)

r=n

where a, b, ¢ and d are integers to be determined.
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( )
9. Given that
3z-1_ A+5i
2 A —4i
where A 1s a real constant,
(a) determine z, giving your answer in the form x + yi, where x and y are real and in
terms of 4.
)
Given also that argz = %
(b) find the possible values of 4.
(2)
\_ J
26
A AR e
P 7 4 3 0 9 A0 2 6 3 2

LSRR

S
S
IR
dtosetees
S
LK
D Setatetes
dtotetees
KRS
SRR
DoSetatetets

AR

2
XY




<
%

SRS

X
5%
s

%o
SRR
9
&5

IR LLIXKL

CRERKRAL

ool

PRRLRLLRRS

SLIILILIRY

KA
SRS
R RIIIILLLK,
CXELRS
SRRRHALS

P00
%000 %% %%

QLR
Nv:"w‘
ettt
%

KR
) -

o
kR 0N
bosastetes
CRIOREKS

ptetetele!

(XX
e
E N
<D

2
%
osees
Doegoses
botorote%s

LRIRHRLRLRIRLRLLS,

25
Sodeteletet
Dedetolel
S5

RR858
X
0es

%
o205e0e}

%
G
S
S

o9%
K

X
%‘

X
05
X

o020
o ‘0.0‘

éw

s

%

<
e S 4 KN
%% e %
% KKK
otk otototetetsts

5
oS
0500 0.0
KHRKK
G
pteteteds!

2K

(XK
ot

CKKS

X
%!
S
0.0‘0 X
0%
KL

S
%

bt
oo

QLS
XS
o
35S
RS

%

CORAIEKIR

N
»
o

O
KK
S0
IS
XL

‘0‘&' LI ENNTR YN
EERRRELLIRES %5

o5
<5
SR

dodels
S

K
%!
ootelodet

s
XXX,
%

%%
XA

0%
255
ISR
SRS

0%
SR

oo

s

Question 9 continued

(Total for Question 9 is 6 marks)

J

UmEE

27

R0 R0 0 A Turnover »
P 7 4 3 0 9 A 0 2 7 3 2 urhove



r ) ks
SR
R
SR8
. . . ¥ S
10. (i) Prove by induction that for n e Z S8
CEARARY
S5
n <"

5 -1 [ 2n+3 -n <
= 3 e

(959« 0%

4 1 4n 3-2n K
5)

A

(ii) Prove by induction that for neZ"

f(n) =:82n+1.+_62n71

is divisible by 7
)

AR
KON
0 % )
SN
datecer el
Sl
Y
SRS,

S o
K&
0 a%e)

PROSE" Zatet
plotacastes
SR
SRS
<
BotosTheses
bose™ - ok

. J

28
R0 R0 A man
P 7 4 3 0 9 A 0 2 8 3 2




<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

K
5L

R RIIIILLLK,
CXELRS
SRRRHALS

PRRLRLLRRS

oSotesotesetetetetet

S
S
9%

G0
o
VS
%
s

RIS
AP
\E  Rotetesesetetes

2
s,
S8

Soderee
K

<

>
RKLLS:

2
%
osees
Doegoses
botorote%s

(LS
K5
9508

S
SRKR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

0%
RERRK
25
IS
55505

%%
X

<
R

XL

%

<
e S 4 KN
%% e %
% KKK
otk otototetetsts

5
oS
0500 0.0
KHRKK
G
pteteteds!

2K

(XK
ot

CKKS

X
%!
S
0.0‘0 X
0%
KL

S
%

bt
5

0%
XS
o
35S
RS

%

<

%X
)
0

QORI
RIS S

G G
RS S
S

SO

bS5 B L0 VIR

SR I

SootoeieriteoetuaSeitosserel
RRAHARERRKHRRRARIKKRKK oSS

oo
posssegetototelets
Detetoteletetetes
500t ttebetetete!

KL

oo’
pogole!

0%

~ ™~
Question 10 continued
\_ y
29
mmm V)R A O AR A O Turn over »
P 7 4 3 0 9 A0 2 9 3 2



~ ~
Question 10 continued
\_ y

30

P 7 4 3 0 9 A 0 3 0 3 2

| [

LSRR

S
S
IR
dtosetees
S
LK
D Setatetes
dtotetees
KRS
SRR
DoSetatetets

SRS
0 k%
KRS

X
s
e "
e

R

y 9%
U
SIS
SRBRL



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

K
5L

R RIIIILLLK,
CXELRS
SRRRHALS

PRRLRLLRRS

oSotesotesetetetetet

S
S
9%

G0
o
VS
%
s

RIS
AP
\E  Rotetesesetetes

2
s,
S8

Soderee
K

<

>
RKLLS:

2
%
osees
Doegoses
botorote%s

(LS
K5
9508

S
SRKR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

0%
RERRK
25
IS
55505

%%
X

<
R

XL

%

<
e S 4 KN
%% e %
% KKK
otk otototetetsts

5
oS
0500 0.0
KHRKK
G
pteteteds!

2K

(XK
ot

CKKS

X
%!
S
0.0‘0 X
0%
KL

S
%

bt
5

0%
XS
o
35S
RS

%

<

%X
)
0

QORI
RIS S

G G
RS S
S

SO

bS5 B L0 VIR

SR I

SootoeieriteoetuaSeitosserel
RRAHARERRKHRRRARIKKRKK oSS

oo
posssegetototelets
Detetoteletetetes
500t ttebetetete!

KL

oo’
pogole!

0%

~ ™~
Question 10 continued
\_ y
31
mmm V)R A0 R 0 0 Turn over »
P 7 4 3 0 9 A0 3 1 3 2



~ ™
Question 10 continued
(Total for Question 10 is 10 marks)
TOTAL FOR PAPER IS 75 MARKS
\ y,

32

P 7 4 3 0 9 A0 3 2 3 2

| [

LSRR

S
55555
IR
dtosetees
S
K
D Setatetes
dtotetees
KRS
SRR
DoSetatetets

AR
&
o % )¢
plateseritel
Sl
SRS
&

S
LG
RS,

PO 25%"
plotacastes
SR
SRS
<
BotosTheses
bose™ - ok




