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1. The hyperbola H is defined by the equation

2 2

Xy

48 b*

where b is a positive constant.
Given that / has a focus at the point (8,0), determine
(1) the value of b,

(i1) the exact value of the eccentricity of H.
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Question 1 continued

(Total for Question 1 is 5 marks)
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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.
k 0 0
A=l4 2 3
1 3 4
where £ is a constant.
(a) Find, in terms of k, the determinant of A
ey
(b) Hence determine, in terms of k, the matrix A~
3)
Given that
. k=1
+ the matrix B satisfies AB=A"
(c) determine the matrix B
3)
L
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Question 2 continued
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- N
s
3. (a) Using the appropriate definitions of hyperbolic functions in terms of exponentials, g
show that s
4x 2x
. e +4e -1
sinhx +sechx = —————
2e" +2¢"
“)
(b) Hence solve the equation
. 1 .
sinhx+sechx = Ee
Give the answer in the form alnb where a is a rational number and b is an integer.
(Solutions relying on calculator technology are not acceptable.)
“)
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Figure 1

The points 4, B and C have position vectors a, b and ¢ respectively, relative to a fixed
origin O, as shown in Figure 1, where

HEMIONog.

VAYY SIHLNIZ

KRR

a=2i-k b=i+2j-2k and c=3i+j+k
Determine
(a) bxc
2
(b) ae(bxc)
(2)
(¢) the volume of the tetrahedron OABC
1)
(d) the shortest distance from A to the plane containing O, B and C, giving the answer
as a simplified surd.
3)
10
N A A momC
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 8 marks)
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Figure 2

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

Figure 2 shows a sketch of the curve C defined by the parametric equations

x =cosh2t y =4sinht 0<t<%

(%j +(d_yj =mcosh” ¢
dr dr

where m and n are integers to be determined.

(a) Show that

3)
(b) Use algebraic integration to determine the exact length of C.
Give the answer in the form a+sinhb where a and b are integers to be found.
3)
(c) Use algebraic integration to determine the exact area of the surface formed when C
is rotated through 360° about the x-axis.
Give the answer in simplest form in terms of hyperbolic functions.
“4)
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Question 5 continued
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

The matrix M is given by

lawmioNod

- VAUV SIHLN

-2 2 2
-3 -7 3
1 1 -3
1
(a) Show that | 0 | is an eigenvector of M, stating the corresponding eigenvalue.
- @)
(b) Show that the eigenvalue from part (a) is the only eigenvalue of M.
“4)
The transformation M :R> = R’ is represented by the matrix M.
(c) Determine a Cartesian equation for the image under M of the line with equation
x—-1= yl =Z
2 3
“4)
18
VD0 OO mmm
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Question 6 continued

20

P 7 8 9 8 9 A 0 2 0 3 2

EEmC

190200205055

KK IRRRKKK
090909099 %%%

X RRRKLELKKL

.‘%:.’
3
o

0%
boses
KL
55
55

000!
posssesatetetotototess

SRLLLLLLLS

otodototetototetoteteotes
dasssssatatototototototed

<
355

[
K
L

%

Dodetal Q}“
i
K

LXK

QOO

bl
2%

Y y

LELKKE

0K
S9S9L9setets v o=

XN
09090%6%90%%%%

KIRK
K5
RRSES

0
b00%s

¢
QRS
28
2L
S S0otetetotee%e%e%s:

SRR
096%%6%%
196%%%
RRLLLL
S RERLRRILLLL

553

XX
0t
0%

Q:
5
0%

3K
So%oseseses



0% .
é’s” X
RRXXKS

oo tototete!
0K,
(00,000,900,
SRR

5
100
RLS

ot
X
ébs
QKL
o%%

%
X
XX

X5
A
RS
20 %00
SRS
SRR

%

s
v

o
CF%0
L3
K
-5

09 e
O %
S
SIS
IS o =050
5 <

o%
%
bote!
%

QOO
QYRR
QIR
qu%ﬁp
i
RRLRKE

K

é%&

3R
o

3RS
K5
SRS

y

4)0
o
&

'S
8%
%~ &
bo%%,
4&;(’
&

AN
Tetotetereretete’s
FAR]
%02
RRK

00000,
s
NO;

oo
R

OO
QISRKLLKKK,
N N
doetess.
deSote%es
R
LR

33

RS

%
K5
09583
RS

oo
%
KK
R

’QQO od
00000
S

25
29588
S
%%
botete!

55
KK
R

D '00\. ¢00«

&
0ol
XS
000.
KRS

to%

SRR
SRRARXRS
.{ 255

:§0

BB
%0%1% %020
3&“””&

eraed
08 Tl

7

Question 6 continued

(Total for Question 6 is 11 marks)

EEOEC

N T A iy
P78 989 A®0 21 3 2 Turn over >



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

4 4x n
I, =] e tan"xdx
0

(a) Use integration to prove that, for n > 1

where k is a constant to be determined.

C))

(b) Determine the exact value of I,

(2)
Given that 7, =3.7002 to 5 significant figures,

(c) use the answer to part (a) to determine the value of 7, to 3 significant figures.
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 9 marks)
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r

8 The ellipse E has equation

The point P(4c059, 3sin9) lies on £ where 0 < 0 < %
(a) Use calculus to show that an equation for the normal to £ at P is given by

4xsin@ —3ycosO = 7sin6 cosH

The normal to £ at P meets the x-axis at the point 4.

(b) Show that the area of triangle OAP, where O is the origin, is ksin260, where k is a
rational number to be determined.

(c) Hence state the value of the maximum area for triangle OAP.

C))

(C))

(0))
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 9 marks)
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9. y =artanh ﬁ
(a) Show that
__1
& e
“)
(b) Hence, by integrating the result in part (a), prove that
artanh ﬁ = arsinh x
(2)
\_ J
30
VD0 YO O 0 mmm
P 7 8 9 8 9 A 0 3 0 3 2

B
XETRXS
g
PP




RS SERRSSSER

0 XK KK XX 00%

R 5SS
0. 0.0.0.90.0.9.9.90.9.9.0.0.9.

0%
o
< %

b

SR
bose
%

K
0K
RLRRIRLRRILRRILRIRKLR

%%
o%!

095 < 0%t
SRS
RIS,
KIBIKL
SRS

%
SIS
SRS
oy Setetess

it

S5
s
boss.
K
2
&

I
S
CINKENT
<IN
XD
X RKKKL
SEBSS

X
£
s
8

XX

9,
<X
bte!

=

<>
255
g?
X
<
55

20!
58
<
4
b |
S
R

000K
Sooaratets
o000 1o
RIS
LS
RLRLKS

3K
2

2%
5%
3RS
L

0K
%@?Q?
EEEELEBBLE

o
55

o
o’

%
550
o
25

XX
5
00000 %%
00K
KKK

0
%ﬂ%&
QKKK
QIS
R

$99%
S

5

P

20
SELLEKS

< R

€355
0-a308
P 'a’.
SRS
2
s
3RS
pated
&

%% %% %
Pede%e %%
bogeses
XXX
pogeses

o%

%

0000
38
2
3RS
&

8
oo
255

X

$0.0.0.%
2R
XX
K
oS0tetoteteds
qﬂ%ﬁ.:

<R

~ \
Question 9 continued
\, J
31
. 000 OO R0 00 .
P78 98 9 A @31 3 2 Turn over



7

Question 9 continued

(Total for Question 9 is 6 marks)

TOTAL FOR PAPER IS 75 MARKS
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