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

-5 3
33

M =

(a) Determine the eigenvalues of matrix M

3)
(b) Determine a normalised eigenvector for each eigenvalue of M
3)
(c) Hence write down a diagonal matrix D and an orthogonal matrix P such that
D =P'MP
(2)

L

R
J \;,
i

J

P 7 9 5 06 5 A 0 2 3 2

O .



R R RRRIRERR
R RRHIIIIILLLKS
pasatetetetototetototototes
B o R IRIR,
O Sotetototetotetetotetotete!

0%
o
< %

UL

SR
bose
%

K
0K
RLRRIRLRRILRRILRIRKLR

%%
o%!

095 < 50
SRS
RIS,
KIBIKL
SRS

%
S

SIS

REEIKL

it

S5
s
boss.
K
2
&

1900229 %%
£200002
R oY%
<IN
XD
X RKKKL
S

XX
Qg
®
o
e

XX

9,
<X
bte!

=

<>
255
g?
&%
<
55

oo
o9
b9
4
bt 4
05050
S5

K
R0
P2050%
Iosesess:
LS
SRS

0

0008s
2%
5%
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
SSBEX,
o'nﬁ
SRS
S8
s
3RS
pated
&

696%%%%
Pede%e %%
XK
S
255

o%

%

0000
38
2
XX
&

8
oo
255

X

$0.0.0.%
2R
XX
KR
oS0tetoteteds
qﬂ%ﬁ.:

<R

~ \
Question 1 continued
\. J
3
e DA O Turn over »
P 7 9 5 06 5 A 0 3 3 2 urnove



7

Question 1 continued
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Question 1 continued

(Total for Question 1 is 8 marks)
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2 2

2. The ellipse E has equation % + f—é =1 and eccentricity e

(a) Determine the exact value of e

(b) Hence determine the shortest distance between a focus of £ and its corresponding
directrix, giving your answer as a simplified surd.

Given that
* the point P lies on £

* the line through P parallel to the x-axis meets the line with equation x = 14 at
the point X

* the midpoint of PX is M
(c) show that, as P varies, the locus of M is a circle, giving a Cartesian equation for

this circle.

(d) Hence write down the radius of the circle and the coordinates of its centre.

2

(2)

(C))

2
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3. (a) Starting with the definition of sechx in terms of exponentials, show that

% (sechx) = —sech x tanh x

3)

The curve with equation

y =karctan(e") + sech2x
where £ is a constant, has a turning point when x = In3
(b) Determine, in simplest form, the exact value of &
(Solutions relying entirely on calculator technology are not acceptable.)
“4)
L J
10
VD ORI o
P 7 9 5 06 5 A 0 1 0 3 2

>
QREEXXK
0020 9.1 98

QSRR
iite 300
><

Pote™ = Yo%
I
X

<

SIS
<i

<2
XX
Do %t %%



SR
<
X
oY

S
PoALRrLOrteS
002009 9:0.0°9

KKK
Soseeseses
QYRR

2555
SRS
ZRLRRKRKRS:

20%%
boges

%5
SRX
SRR

o

6% %
20K
C

9%

o

X GO X
G
=
SIS
T

X
oot
> ¥ ¥
W
K3
0o

o
\ ’4 .:‘ §‘ P
o5
3

OO
335988
QK
odeSeteteteods!
ERALK
ototototots

%
KK
R

6
oo
ol
%!

OO
RS
QLRI
RISRIKHEK,
R
LRLRRRRS

25

$%%
096%6%%%
RRKK

o5

7

Question 3 continued

(Total for Question 3 is 7 marks)

O .

N I 0 ,
>
P 7 9 5 0 5 A 0 1 1 3 2 Turn over



VA

Figure 1
Figure 1 shows the curve with parametric equations
x=4cos’ 0 y=4sin’6 0<0<k

where £ is a positive constant and & < %
The curve is rotated through 2z radians about the x-axis.
The area of the curved surface generated is given by S.

(a) Show that

k
S = 967:-[ sin* O cos 6 do

<K
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KRR

X
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0

3)

Given that S = 275\/5 T

(b) use algebraic integration to determine the value of £.
3)

(c) Hence use algebraic integration to determine the length of the curve.
3)
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Question 4 continued
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where p and ¢ are constants.
Given that detS = detT

(a) show that p =59 + 6

-
§
"é"\
S
% fE;‘_\
-:fIz\
m\
=
% S

3)
The transformations S and 7 are represented by S and T respectively.
The transformation U, represented by the matrix U, is the transformation S followed by
the transformation 7.
(b) Determine U, giving your answer in terms of q.
3)
The point (2, -3, 1) is transformed by U to the point (7, 5, 14) where r is a constant.
(c) Determine the possible values of g.
3)
Given that ¢ > 0
(d) determine the value of r.
(2)
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Question 5 continued
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6.

(a) Express 16x° —48x + 40 in the form a(x + b)’ + ¢, where a, b and ¢ are constants to
be determined.

2

(b) Hence use a hyperbolic substitution to determine

dx

j

1
16x> — 48x + 40

The region R is bounded by the curve with equation y =

41 15
the x-axis, the line with equation x = 1 and the line with equation x = ry

(c) Using the answer to part (b) and showing all your working, determine the area of R,
giving your answer in the form plng where p and ¢ are rational numbers.
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Question 6 continued
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7. The point P has coordinates (6, 1, —2)

The plane /7 has vector equation

6 2 4
r=| 1l|+s| 3|+¢]|-1
-2 -1 2

where s and ¢ are scalar parameters.

(a) Determine a Cartesian equation for /7

The point Q has coordinates (0, 9, 32)
The point R is the reflection of Q in I71

(b) Determine the coordinates of R

(c) Show that the exact area of the triangle POR is 4k where k is an integer to
be determined.

(©)

C))

(®))

P 7 9 5 0 5 A 0 2 4 3 2
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(a) Show that, for n > 0

In = gln—l 2}1}-1
e
3)
1
J, :J-Zx”ezxdx n=>0
0
(b) Show that, for n > 0
1
sz" sinh 2xdx = J1 1
0 2
ey
Hence given that, for n > 0
e n
n 2n+1 - E n—1
(c) show that
3 k
j2x3 sinh 2x dx =i(— - ej
0 16\ e
where £ is an integer to be determined.
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Question 8 continued

(Total for Question 8 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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