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Answer ALL questions. Write your answers in the spaces provided.
1. A hyperbola H has equation
x* )’ . .
pEr 1 where a is a positive constant
The foci of H are at the points with coordinates (6, 0) and (-6, 0)
Find
(a) the exact value of the constant a,
3)
(b) the equations of the directrices of H.
3)
J
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Question 1 continued
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2.

(a) Starting from the definitions of sinhx and coshx in terms of exponentials, prove that

(1) cosh2x=2cosh*x—1

(i1) sinh2x = 2sinhxcoshx

(b) Solve the equation
cosh2x — 7coshx = -7

giving your answers as exact logarithms.

(C))

(©))
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Question 2 continued
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Question 2 continued
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Question 2 continued
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3. Find

(@)

(b)

o

[ 1

[ 1

8+ 4x + x?

\/(8—4x—x2)dx

(&)

(C))
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Question 3 continued
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Question 3 continued
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Question 3 continued
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4.
Y A
P o
C
0 X
Figure 1
Figure 1 shows part of the curve C with equation
X
=3cosh| =
4 3
The point P and the point Q lie on the curve. The point P has x coordinate —3a and the
point O has x coordinate 3a.
(a) Find the length of the arc PQ, giving your answer as a multiple of sinha.
)
Given that the length of the arc PQ is 12
(b) show that the x coordinate of Q is 3ln( p+ \/5 ), where p and ¢ are integers to be
found,
(2)
(c) show that the y coordinate of Q is r[s where  and s are integers to be found.
(2)
J

12
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Question 4 continued
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Question 4 continued
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Question 4 continued
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5. The plane /7 has equation
4 1 2
r=|(2(+410]|+ull
1 2 3
where A and p are scalar parameters.
(a) Find a vector perpendicular to /7
(2)
The line / passes through the point 4 with coordinates (2, —4, 0) and meets /7 at the
point with coordinates (3, 2, —1).
The acute angle between the plane /7 and the line / is a.
(b) Find a, giving your answer to the nearest degree.
“)
(¢) Find the perpendicular distance from 4 to 17
“)

16
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Question 5 continued
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Question 5 continued

5
:::: 259
o
Ko
PP

PES,
i
X
S

SN
KR

%0
XIS
N
R

X
SO O0N 0~
IS KK ISR K o
KK

%
SR
gﬁ"%
<X
0050 I
3&”4&&&%

%
55
S

<X

0K
oot
35
ORI
RIRKS

¢!

%% %
0%

OS>

QL5

%%

90 %e%

RRLLRK
Qf’.”
SRS

\.
0
S
5
200059
95
boge

%

XX

6%
<
<
XA

18

P 5 6 4 8 0 A0 1 8 3 2



Leave
blank

Question 5 continued
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6. The matrix M is given by

3
M=]1
4

S NN O
W N =

(a) (1) Show that 5 is an eigenvalue of M.

(i1) Find the other two eigenvalues of M.

(b) Find an eigenvector corresponding to the eigenvalue 5

(©))

(©))

The transformation represented by the matrix M maps the straight line /, onto the straight

line l2

The equation of / is (r—a)xb =0 where a=2i+j-3k and b=i+2j-k

(c) Find an equation for the line /,, giving your answer in the form (r —¢)xd =0 where

¢ and d are constant vectors.

(©))

~
Leave

blank

20

P 5 6 4 8 0 A0 2 0 3 2

o %
S5
SR
oserse 2ot

%
o
K X
K

SRR
05058 e LAY
MG
<
SR

1205
5
58

(X
225
’0:0‘
0SS
0%
%!

(920202929
S5
585

KR
9% 05 000
SRS

— 0%
LYK

‘:t %
pooyivue 99)
$Lee L0
SEPPTS
S
S

2
KSR
2%
S%000% ¢
Zvegetels
QEHRHRILLKS

K

CRELHARKL

<>
XL
Josess
W
dasateseistatetetetetotetes

<
%

%
2
44
<KEL
RERRS

(00
EEREKKLLAL

OS>
RS

<
%

X
SRLKL

XX
K

QLS

RIS
SRR,

SRRKLRRS

XX



Leave
blank

Question 6 continued
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Question 6 continued
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I =

(a) Show that, for n > 2

(b) Hence find

nl =sinhx cosh"'x+(n—-1)1 |

cosh”x dx

cosh*x dx

n=0

(6

C))
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Question 7 continued
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Question 7 continued

00O
ERRKKRR

e eesetes

s
bosetess

<
boses

ORI
KK %
’.‘!"0" < ’» v
N

KRN <D

e

b0

=
»E:‘
S5

X ORI A
SO0

X

<0
S
-

X
%
?-

5%
%
ip

\

0
XX
o

a5
05
SO

L&
SN S

¢
5

<0
S5

o~
é?
A
%!

¢
X
B
0%
X
5

RIS
ST
095 T0tgS
Ll
TR
S
SN
SR
oSote=seke
KL,

{5707

>

2%
FE
<3S

LR

0%
KK
XX
3T
c‘
X5

%
SR
2 % .
1Sk
ralelotel:
KA

555
%

B

etele!

O
&
X
)i
o

e S

IR

SRS (:2'7
L2008

S8

G

S (Total marks)

HRONLL

K\ J
QRRKRL

27

R 0 S 0 O Turn over »
P 5 6 4 8 0 A0 2 7 3 2



Lf:aveN
blank
8. An ellipse has equation
2 2
x_2 n Z_z ~1 a>0,b>0
a
The line / has equation y =mx + ¢ where m < 0 and ¢ > 0
Given that / is a tangent to the ellipse,
(a) show that ¢?>=b*+ a’m?
“)
The tangent / meets the positive x-axis at the point 4 and the positive y-axis at the point B.
The origin is O.
Given that m varies,
(b) show that the minimum area of triangle OAB is ab.
(7
J
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Question 8 continued
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Question 8 continued

(Total 11 marks)
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