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1. Given that

y = 3xarcsin 2x 0<x< %
(a) determine an expression for % o
(b) Hence determine the exact value of % when x = %, giving your answer in
the form an + b where a and b are fully simplified constants to be found.
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2. A hyperbola H has equation

x2
612

2
y? =1 where a is a positive constant
. : : 4 . : .
The line with equation x = 3 is a directrix of H

(a) Write down an equation of the other directrix.

(b) Determine
(1) the value of a

(i1) the coordinates of each of the foci of H
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~ )
3. Solve the equation
4tanh x —sechx =1
giving your answer in the form x = Ink where k& is a fully simplified rational number.
(6)
- v,
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4. (a) Determine

=
9x2 + 16 )

(b) Hence determine the exact value of

2
|t
V99X +16

Give your answer in the form aln(b + 13 ), where a, b and c are
rational numbers.
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Question 4 continued

10

P 7 2 4 6 8 A 0 1 0 3 2

EEC .

QXHXXK
38888
ERIEL

2K
RKERHES
SUEEK

2R
ERI
2K
RKLRHELS
KKK
2R
2R
3R
2K
KLRHES
KKK
2R

R

Doga’ataless
raty
3#;1?
KIS,

Bototesese!
boses
X

<K
3RS

S5
35

50508

5
ot
o908

%
000
XX
5

090%%%%
:‘.’.’.’.’
R

SRS

X KKK
o295
do%ode%s

<
R

K

XX
255
55

XX
KES
2L

000202050265 %%
196%%

RRRRRRRILRRLLLE:
29%6%%
35
55

X
0’00000000000000.0

X
XX
XX
XK
28

o%
G505
progatatete

).
S o
SN
y
B

QO

hatetoete
14)
%o

000270200 %%e!
RS RARY
0@ o ¥
X4
M ;
KX

Bosasesesetes
9%
5
55

000000000,
SO0 00 0.0.0.9.0.0.
000

196%%
RRRKKKKS

<
%
0o
oS0
55

¢
%

RREe

RIS

00K,

PO e
0008 9200
-

o
S
Q&Hw§$

2

3%
X%



XXX

0
58S

O

R

2
dotode!

XXX
S
%

622
555
555

O
QRS
ool
oﬁ%f
Q‘&%%
RS

X

o

20!
PSI0

3RRLS
A

%
o
&

O
potetetetetete!
-y

ot

Q0

3%

¢w4%
-

o

A7
S0RIIIKRK
ZRLRRLRK

X

AN
%%
<y

-
¢
XXX
%’

098
B o 90
SNIS
BaSiarite
R
R
9%,

%S

KK
RIS
Sosestete!

AL

% %%
R

KX
S
KX

%5

095!
1]

7

Question 4 continued

(Total for Question 4 is 5 marks)

BEOC .

11

R O O R Turnover »
P 7 2 4 6 8 A 0 1 1 3 2 urhove



> a a 1
A=|-a 4 0 where a is a positive constant
4 a 5
Given that 2 is an eigenvalue of A
(a) determine
(1) the value of a
(i1) the other two eigenvalues of A
3
1
J6
A normalised eigenvector for the eigenvalue 2is | 1
J6
2
J6
(b) Determine a normalised eigenvector for each of the other eigenvalues of A
)
(c) Hence determine a matrix P and a diagonal matrix D such that P'AP =D
(2)
L J

; R O A
P 7 2 4 6 8 A 0 1 2 3 2
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Question 5 continued

14

P 7 2 4 6 8 A 0 1 4 3 2

EEC .

QXHXXK
38888
ERIEL

2K
RKERHES
SUEEK

2R
ERI
2K
RKLRHELS
KKK
2R
2R
3R
2K
KLRHES
KKK
2R

R

Doga’ataless
raty
3#;1?
KIS,

Bototesese!
boses
X

<K
3RS

S5
35

50508

5
ot
o908

%
000
XX
5

090%%%%
:‘.’.’.’.’
R

SRS

X KKK
o295
do%ode%s

<
R

K

XX
255
55

XX
KES
2L

000202050265 %%
196%%

RRRRRRRILRRLLLE:
29%6%%
35
55

X
0’00000000000000.0

X
XX
XX
XK
28

o%
G505
progatatete

).
S o
SN
y
B

QO

hatetoete
14)
%o

000270200 %%e!
RS RARY
0@ o ¥
X4
M ;
KX

Bosasesesetes
9%
5
55

000000000,
SO0 00 0.0.0.9.0.0.
000

196%%
RRRKKKKS

<
%
0o
oS0
55

¢
%

RREe

RIS

00K,

PO e
0008 9200
-

o
S
Q&Hw§$

2

3%
X%



XXX

0
58S

O

R

2
dotode!

XXX
S
%

622
555
555

O
QRS
ool
oﬁ%f
Q‘&%%
RS

X

o

20!
PSI0

3RRLS
A

%
o
&

O
potetetetetete!
-y

ot

Q0

3%

¢w4%
-

o

A7
S0RIIIKRK
ZRLRRLRK

X

AN
%%
<y

-
¢
XXX
%’

098
B o 90
SNIS
BaSiarite
R
R
9%,

%S

KK
RIS
Sosestete!

AL

% %%
R

KX
S
KX

%5

095!
1]

7

Question 5 continued

(Total for Question 5 is 12 marks)

BEOC .

VR0 A O OO 0 "
Turn over »
P 7 2 4 6 8 A0 1 5 3 2 urnove



r

6. A curve has parametric equations

x =a(0 —sind)
a(l-cosb)

<
I

where a is a positive constant.

(a) Show that

2 2
[ﬂj + (d_yj = ka? sin? 0
do do 2

where k is a constant to be determined.

C))
The part of the curve from 6§ = 0 to § = 27 is rotated through 27 radians about the
X-axis.
(b) Determine the area of the surface generated, giving your answer in terms of 7 and a.

[Solutions relying on calculator technology are not acceptable.]
C))
J
16
N 0 0 O mcm
P 7 2 4 6 8 A 0 1 6 3 2
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Question 6 continued
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7. The plane I] has equation
1 0 1
r=|2+A 3|+ y1
3 -2 2
where A and u are scalar parameters.
(a) Determine a vector perpendicular to 77
()
The line / meets /7 at the point (1, 2, 3) and passes through the point (1, 0, 1)
(b) Determine the size of the acute angle between /7 and /
Give your answer to the nearest degree.
C)
(c) Determine the shortest distance between /7 and the point (6, —3, —6)
“)
L
20

P 7 2 4 6 8 A 0 2 0 3 2
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Question 7 continued
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8.
Ihzjmﬂxm: n=0
(a) Prove that for n>2
I, = L o1 xsinx + 2= lln_2
(b) Show that for positive even integers n
3 ~1)(n-3).5x3x1
cos” xdx = (n )(n ) xZ
0 n(n—2)(n—4)...6><4><2 2 @)
(c) Hence determine the exact value of
:
cos® xsin? xdx
‘ 3)
\_
24

P 7 2 4 6 8 A 0 2 4 3 2
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 11 marks)
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9. The ellipse E has equation
x2+9y?=9
The foci of £ are F, and F,
(a) (1) Determine the coordinates of F; and the coordinates of F,
(i) Write down the equation of each of the directrices of £
“)
The point P lies on the ellipse.
(b) Show that |PF;| + |PF,| = 6
3)
The straight line through P with equation y = 2x + ¢ meets £ again at the point O
The point M is the midpoint of PQ
(c) Show that as P varies the locus of M is a straight line passing through the origin.
(6)
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 13 marks)

TOTAL FOR PAPER IS 75 MARKS
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