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1. (a) Use the definitions of sinhx and coshx in terms of exponentials to show that
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cosh A4 cosh B + sinh 4 sinh B = cosh(4 + B)
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(b) Hence find the value of x for which
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cosh(x + In2) = 5sinhx

. . 1 . : .
giving your answer in the form 5 Ink, where £ is a rational number to be determined.

C))

Soteds
QLKL
P0Nes ! &

LK
X
S,
QLR

XK
o
5
5

3
S
b5
pagetes

SaNotsSesatoretes

RS

000000’0‘0‘0‘:‘ R
5

LS
KRR

RS

CREIERIEREA

>
290
<

555
% ::::00»000
SeSeiotetotototetedet

%
<

<
K2
o0
2

XS

Dosesesete!
D letodotes
SRILS

. w,

R A0 o
P 7 2 4 0 3 A 0 2 3 6




>

K
X5

XK

I
KK
3%%%’

%
s
R
SN

2958
A
W8 Y
<
LXK

CREIELEREEE
SSRGS

<
&8
CRKS
55

KL

ORRAAARKARAARAKAAARKH

R
QR8s
QS
3 R
<FXSS
B
XGRS

0
208
\&
55

A
<

s

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
X X

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

¢
XK
g%t
dotolst
boiet
polee’

ORAIRRARKAARARK AR AR AR AR AARA KN

0
plogets

%%
QLS

QRO
EIRIBEILS
SeS0geses
KX

SERAES
5

KRLKL
e O O O 0t

0008
RIS

SIS

.9
5

ot
5
S

IR

%

RS
oot tetete!

CRRIAL
K RRICIEIICIAI IR IIRKAH IR

%%
%%

S
<

] A

o

byadl
R

<>
S
sy

R

<
<X

%

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

OO
S lotototeds
Soetele%s
SR

Q5LIARKL

00
LS
000

oC RRHIIRILLKIHIS
XK

090,
92920002
XXX
A
KKK KA AR KA AR X A A AN

<
5%
o
4

35

0 0.0
288
RR
Do
%5
<X

%%
KRR

<

%

0%

ook

<KX <8
CRICRRIIR
SREIHEKLE

e
XSS

IS
CALICRAEA
K IXRARL
RRRKS

S totetotetetetetoted

0%
QL

5
o%

<
S
PItRntssrIestatetey B L @ 5 1AL
2 Looadoiotosoteds
SeSotetetetotetetel SRR

&
o5

2
b9t
PRtItatstatotetstotetets!

oo
S

%%

3%,

Y \
Question 1 continued
\. J
3
Somm ) W R Turn over »
P 7 2 4 0 3 A 0O 3 3 6



7

Question 1 continued

P 7 2 4 0 3 A 0 4 3 6

O

255
Sssss
BSeteteses
EEIES
Potetoteless
Jotetetete’s
KK
Detetotesel:
Botetoteles
S
S,

066
RS
245938
SN
Sodoses

boge%te’

OO
Seeleseteds
RO
Q)
oo
SR

KO
2555

LN
aravativ iy
RRE?

065
RS

%ﬂ?
4
o

¢
%
e
1A%
02039

35

<X
1%

90500
S
CINL
LieH)
50

00090090,

000 %%

PRAY
z.‘
2

0200
KR

O
1%

%

<>
S
dSetodet
RN
2

b > %

¢
v b
RGRSEE

25
%
oot tetotetetatetetetotetetotetototetods

LKL

ORI
o o%
RELLKLS

RIS
RS

1#%?%%&%#6
K

0% 0%
LKL

!
5 5
ettt otetetetetetetetotetotetototetes

R0

‘p
XX
KRR K IR KRR LCIR KRR K

IR

ﬁﬁ%&&
8 oo
posesele’

XA
BoSe=icies
RS
socomemos
PP

o

Patatess

<
%
N
)
X

[0
XX
v

%%
KIS
fﬁ‘
o8
58

%

<
5
s

2R

<

oot
A4

A

»
.

0%
o
Fay

é?

Y e f
e

SRR

R
)
SN
5%

LS
S
SRS
35585

‘p
05008
KX
S

%
<X

25
K8
%%
eSodels

%9
deodetelst

g%ﬁ»
(00

%

3’

%%
RS

o
2588

0%

KR
K5,
SRS



>

K
X5

XK

I
KK
3%%%’

%
s
R
SN

2958
A
W8 Y
<
LXK

CREIELEREEE
SSRGS

<
&8
CRKS
55

KL

ORRAAARKARAARAKAAARKH

R
QR8s
QS
3 R
<FXSS
B
XGRS

0
208
\&
55

A
<

s

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

<
O
X
0
2625

ORAIRRARKAARARK AR AR AR AR AARA KN

0
plogets

%%
QLS

QRO
EIRIBEILS
SeS0geses
KX

SERAES
5

KRLKL
e O O O 0t

RIS
0008

RS

ot
5

oS e ot etetetetetetetetoted

K RRICIEIICIAI IR IIRKAH IR

IR

%

S5
S

<
Sl odotetotet
R

¥
23
"

1%
k!
plole!

X
LR

<

.9
5

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

OO
S lotototeds
Soetele%s
SR

Q5LIARKL

00
LS
000

oC RRHIIRILLKIHIS
XK

090,
92920002
XXX
A
KKK KA AR KA AR X A A AN

<
5%
o
4

35

0 0.0
288
RR
Do
%5
<X

%%
KRR

<

%

0%

ook

<KX <8
CRICRRIIR
SREIHEKLE

e
XSS

IS
CALICRAEA
K IXRARL
RRRKS

S totetotetetetetoted

0%
QL

5
o%

<
S
PItRntssrIestatetey B L @ 5 1AL
2 Looadoiotosoteds
SeSotetetetotetetel SRR

&
o5

2
b9t
PRtItatstatotetstotetets!

oo
S

%%

3%,

~ ™
Question 1 continued
(Total for Question 1 is 7 marks)
- J

O0mm

R Y OO 0 5
Turn over »
P 7 2 4 0 3 A 0 5 3 6 urnove



2. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(i) Determine

1
—— dx
V5 +4x —
(i1) Use the substitution x = 3 secf to determine the exact value of

18 dx

3

o5 (O =9

Give your answer in the form 4 + B~3 where 4 and B are constants to be found.

(©)

(6)
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M= 5 1 3

Given that i + j + k is an eigenvector of M,

(a) determine the corresponding eigenvalue.

Given that 8 is an eigenvalue of M,

(b) determine a corresponding eigenvector.

(c) Determine a diagonal matrix D and an orthogonal matrix P such that

D =P'MP

0y
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cosx +a
4. y = artanh| ——
cosx —a

where ¢ is a non-zero constant.

Show that

Ly
= =kt
dx anx

where k is a constant to be determined.
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r

S.

A curve has parametric equations

1
—t

x=4¢’ y=e'—t 0<r<4
The curve is rotated through 27 radians about the x-axis.

Show that the area of the curved surface generated is

n(e* + Ae* + B)

where 4 and B are constants to be determined.
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X 1 3
A= 2 4 «x
-4 -2 -1

(a) Show that A is non-singular for all real values of x.

(b) Determine, in terms of x, A™'
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(a) Show that

1

nl,=10(n— 1)1, ,—x"'(10 —x?)? n>?2
(b) Hence find the exact value of
I 5
j % dx
, V10

.. : 1 :
giving your answer in the form 5 p\/ﬁ + ¢g) where p and ¢ are integers to

be determined.

(6)

(C))

_J
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The line /, intersects /7 at the point O

(a) Determine the coordinates of Q
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Given that the point R(-1, 6, 4) lies on /7

(b) determine a Cartesian equation of the plane containing POR B
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9. The ellipse E has equation
.x2 2
— 4 gi_ =1
9 4
The line / has equation y = kx — 3, where £ is a constant.

Given that £ and / meet at 2 distinct points P and Q

(a) show that the x coordinates of P and Q are solutions of the equation

(9k* + 4)x* — 54kx +45=0

The point M is the midpoint of PQ

(b) Determine, in simplest form in terms of 4, the coordinates of M

(c) Hence show that, as k varies, M lies on the curve with equation

X +py’=qy

where p and ¢ are constants to be determined.
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