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1. The hyperbola H has

« foci with coordinates ig,o

. . . . 72
» directrices with equations x = +E

* eccentricity e
Determine

(@) the value of e

3)

(b) an equation for H, giving your answer in the form px’ —qy* =r, where p, g and r
are integers.

(3)

.
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2. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

2 0 3
M=/0 -4 -3
0 -4 0
Given that M has exactly two distinct eigenvalues 4, and A, where 1 <4,

(a) determine a normalised eigenvector corresponding to the eigenvalue 4,

4 2

The line |, has equation r=|—1|+u| 0|, where u is a scalar parameter.
0 -1

The transformation T is represented by M.

The line |, is transformed by T to the line I,

(b) Determine a vector equation for 1,, giving your answer in the form rxb =c¢
where b and c are constant vectors.

(6)

(3)

J
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Question 2 continued
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y = arsinh [vx* =1 x>1

(a) Prove that & = 1
dx
3)

1
f(x) = garsinh Vx? —1)-arctanx x>1

(b) Determine the exact values of x for which f'(x) =0

(4)
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r’

4.

(@) Use the definitions of hyperbolic functions in terms of exponentials to show that

sinh (A + B) =sinh AcoshB + coshAsinh B

(b) Hence express 10sinhx + 8coshx in the form Rsinh(x + ) where R > 0,
giving a in the form Inp where p is an integer.
(c) Hence solve the equation
10sinhx + 8coshx = 18+/7

giving your answer in the form In (\/7 + q) where g is a rational number to
be determined.

(3)

(4)

(2)

J
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Question 4 continued
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5. A+ 4x+17=(2x+p) +q
where p and q are integers.

(a) Determine the value of p and the value of g

Given that

8x +5 1 Ax + B

= +
Vax* +4x +17  4x* +4x+17  4x* +4x +17

where A and B are integers,

(b) write down the value of A and the value of B

(c) Hence use algebraic integration to show that

8x+5
I4x 4 4x 417

dx=k+llnk
2

where K is a rational number to be determined.

(2)

1)

()
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Question 5 continued
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6.

The ellipse E has equation

25 9

T
The line | is the normal to E at the point P (5cosé, 3sind) where 0 <0< 5
(@) Using calculus, show that an equation for | is

5xsin@ —3ycosd = 16sindcos
(4)

Given that
» lintersects the y-axis at the point Q
» the midpoint of the line segment PQ is M

(b) determine the exact maximum area of triangle OMP as 6 varies, where O is
the origin.

You must justify your answer.
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Question 6 continued
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In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

y A

Figure 1

Figure 1 shows the curve with equation
X
y=In tanhE 1<x<?2

(@) Show that the length, s, of the curve is given by

2
s = | cothxdx

(b) Hence show that

1
s=In{e+—

XV

(4)

(4)

P 75 7 1 7 A 0 2 2 3 2

OO

PMT!

CRKLR

e S0
s

KEYX
SN
S Sl
IR
<
K
0% %%
KE
Ros%s

SPP
Pos-oLo%es

%
oo
v

)
4
&L

K5
PO
S5

fotess

RRK
SRS

pote—. 039
s
Bosee > Jos
LA
DoSeravi ot
e %
SRS
< ke 5
ol
K
T
N7
MY
boasviodss
25T
Doges 2%t
KBBX
SIS
SR,
PeSer->ae%
DO%0. 01 J9%¢
X ‘-_o‘o o2
SLRAS,
SRLHES
SRIKLL:
5K
botetels
SRS

%

2R3
S Sezeteete:

<X

<X
o\
o

%
:’:’

<
9%

65
et
X
0%
%S

%

00
5
235
XA
No%s
botetes

20305959

o205 %%

So%oseses
bogoses



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

o
R R XSS
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

RS EIRE
CXELRS

A SRRRHALS

K
QS
~

=)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S
SRR
25
&
oo

<
ot
2%

!

=
U8 crnd e’
s
00 = % fg%S

2
S ONRI N
SRS IRS
SRERRRKK io%s

0%
X XA]
KRR
RN
RRRKL

o
5

X

X OO
N s oo
%% % ¥
LR
5

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

4 N\
Question 7 continued
\, J
23
amm TR0 0 RO .
P75 7 17 A0 2 3 3 2 Turn over

PMT



7

Question 7 continued

24

p 7 5 7 17 A 0 2 4 3 2

OO

PMT!

LSRR
S
CRRKS

09%8S
[909696%%
IR

IR
De%e%e

AR
SR5IK
[909696%%
D Setatetes

KRS
258

SR
50K

[909696%%

DoSetatetets

y 9%
U
SIS
SRBRL



<
%

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%

!

%
S
KEETESS
SR

2
AN NN X
POl euzetoeboleteratetel
JIRRIKESS K

0%
X XA]
KRR
PISNNgosel
RRRKL

o
5

X

£ RIIERIIIHKIIA
oS X QSRR
O AT Ra oo to RS tato oo e e g S REEY
LS K \
KL

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

7

Question 7 continued

(Total for Question 7 is 8 marks)
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k

1
I =] x"(k—x)*dx n>0

where K is a positive constant.

(@) Show that
; = 2kn
"o 342n !

(5)
Given that

k

95

1
(k—x)? dx =
¥ (k= 280

(b) use the result in part (a) to determine the exact value of k.

(4)

.
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Question 8 continued
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r

9. The plane /I, has vector equation

5 3 1
r={3+s|0|+¢ -2
0 1 2

where s and t are scalar parameters.

(a) Determine a Cartesian equation for 71,

5
The plane 77, has vector equation r.| -2 | =1
3

(b) Determine a vector equation for the line of intersection of 77, and 17,

Give your answer in the form r =a + /b, where a and b are constant vectors and
/. is a scalar parameter.

The plane 77, has Cartesian equation 4x —3y-z=0

(c) Use the answer to part (b) to determine the coordinates of the point of intersection
of 17, II, and IT,

(3)

(4)

3)

J
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Question 9 continued

(Total for Question 9 is 10 marks)

TOTAL FOR PAPER IS 75 MARKS
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