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1. The hyperbola H has
. . 13
e foci with coordinates -_l-E, 0

. : . . 72
e directrices with equations x = iE

* eccentricity e
Determine
(a) the value of e

(b) an equation for H, giving your answer in the form px’ — ¢y’ = r, where p, ¢ and r
are integers.
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(Total for Question 1 is 6 marks)
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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 A, and A, where 41 <4,

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

(6)

4 2
The line /, has equation r=|—1|+u| O |, where u is a scalar parameter.
0 -1

The transformation 7 is represented by M.
The line [, is transformed by 7 to the line /,

(b) Determine a vector equation for /,, giving your answer in the form rx b =¢
where b and ¢ are constant vectors.
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Question 2 continued

P 7 5 7 1 7 A 0 6 3 2

EOEOm

QXHRXK
LRSS
CHRXKS
GRRXRS
HRRRS
RKLRHES
HRKS
poosatetetes
XK
HRXRS
RRRS
XK
QXK
KHRHE
XK
CHHRXRS
KERAES
HKLRHES
XXX

535
oS vz
9>

¢
<55
?.0

et
%S

o~
5
e <
QM o
LK,

KL
0e%

O
0GR
Y
Sootetetet ;
RRESEN
SoSotetete!

oo o tetetete!

<
00‘:‘:
o5
0%

XX
CLRAK
botetetels

0K

<>
5K

K

QR

O
K
&L

K

3%
3
S50
o

2%

X KKK
o9
dodode%s

XX
255
55

<
XXX
0902000009009 9:%%

OAIIRAK
RRRRRLRLLLLLS:

0%
.

%l
‘:.:-
oS

X
894
OIS

|~
%

%

X X
(0”0
&

(9%
<

GG

potetetotototototoroseseseses

2959593 ettty
ooted Vot e b
oSetetoreds
0RERTARD

St toete%!
RILILN
o20teseloete%e%

ol ot totetetetese!

(%
09088
295959

OO
RS
030!
XX
5

0
%
4@@%
55
3

6%
020
5
DS etodetotetetotetotetetoe!

X
RRRRRKKS

o%
%% %%
SRR

X
55
X5
35
3RS

PO 4
0008 9208
-

o
S
QX 5

X%
X%



4 )

\f
S
5005
KRR

Rotetotototots

Question 2 continued

%

$9.9.9.9,
$920,0.0.0.9
SIS
3
55
X
o20%!

§$ QX
XXX X
SR

X
-

XA
RRRXRRILLLLLL
bototetotototoseseses
e asatetetetetele!
RS
oé&ﬁ&é@?’?
Retetototototototok

XX
%%

1%

<

%

K

ot

Q0

3

¢w4%
-

<%

&

35
RIS
3RS
%oéﬁ%
"’

o96%%

=
RIS
=N

20K

A7
IS
ZRLRRLRE

X

IO
2% 0%tote 0 et
<)

-
¢
0%
%’

b0 5 %
3K NS
KLY
X S
SRS
S S
SONZS
9% % %0t
SN
S04
Pod o YOS
bo%e 2% 9%
ererered
SRBTXRS
SRRRLS
XXX
RKRKEKL
SRRRRKS
S8
KRRERK
R85
RIRRRL
500RRKS
REXRRS

XX
<
RS

BB
SRS
3&“””%

oia%e%
055ﬁp

(Total for Question 2 is 9 marks)
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y = arsinh (v/x* — 1 x> 1

(a) Prove that & = 1
dx

x =1

3)
1
f(x)= 3 arsinh (Vx> —1)—arctanx x> 1

(b) Determine the exact values of x for which f'(x) =0
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(Total for Question 3 is 7 marks)
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r

4. (a) Use the definitions of hyperbolic functions in terms of exponentials to show that
sinh(4 + B) = sinh 4 cosh B + coshA4 sinh B
3)
(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))
(c) Hence solve the equation
10sinhx + 8 coshx = 18+/7
giving your answer in the form In (\/7 + q) where ¢ is a rational number to
be determined.
(2)
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 9 marks)
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47 +4x+17=Q2x+p) +¢q
where p and g are integers.

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

2)
Given that

gx+5 1 ,__Ax+B
Vax* +4x +17 4 +4x+17  4x* +4x +17

where A4 and B are integers,

(b) write down the value of 4 and the value of B
1
(c) Hence use algebraic integration to show that

1

8x +5
I4x 4 4x 417

dx=k+llnk
2

where k is a rational number to be determined.
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 8 marks)
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r
6. The ellipse E has equation
+
25 9
T
The line / is the normal to E at the point P(5cos#, 3sinf) where 0 <6< 3

(a) Using calculus, show that an equation for / is

Sxsinf—3ycosf=16sinfcosd

)
Given that
* [ intersects the y-axis at the point O
* 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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Question 6 continued

(Total for Question 6 is 9 marks)
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In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

yA

v

Figure 1

Figure 1 shows the curve with equation
X
y=ln(tanh5j 1 <x<K2
(a) Show that the length, s, of the curve is given by

2
s = J- coth x dx
1

(b) Hence show that

o)
s=Inle+—
(]

C))

C))
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 8 marks)
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1
8. I =] x"(k—x)*dx n>0

where £ is a positive constant.

(a) Show that
=2
" 342n "

Given that

k

I
x (k- x)? dx = %
0 280

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

©)

C))
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Question 8 continued

(Total for Question 8 is 9 marks)
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r

9.

The plane 77, has vector equation

5 3 1
r=|3|+s/0|+¢ -2
0 1 2

where s and ¢ are scalar parameters.

(a) Determine a Cartesian equation for 17,

3)
5
The plane II, 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 + Ab, where a and b are constant vectors and
A 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 11, II, and II,
3)
.
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Question 9 continued

(Total for Question 9 is 10 marks)

TOTAL FOR PAPER IS 75 MARKS
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