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1. Given that

y =3xarcsin2x 0<x<

N | =

(a) determine an expression for g_y

X

(b) Hence determine the exact value of % when x = —, giving your answer in

1
4
the form an + b where a and b are fully simplified constants to be found.

(2)

1)
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2. A hyperbola H has equation

.x2
‘12

2
y? =1 where a is a positive constant

is a directrix of H

The line with equation x = %

(a) Write down an equation of the other directrix.
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3. Solve the equation
4tanh X —sechx =1

giving your answer in the form x = Inkwhere k is a fully simplified rational number.

(6)
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4. (a) Determine

Rt
9x2 +16 ()

(b) Hence determine the exact value of

XX
RS

X
N
e
X%
=
Px%
2

2
J ;dx
-2 ‘\]9X2 +16

Give your answer in the form aln(b + c+/13), where a, b and ¢ are
rational numbers.
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a a 1
A=|-a 4 0 where a is a positive constant
4 a 5

(a) Determine the exact value of a for which the matrix A is singular.

Given that 2 is an eigenvalue of A
(b) determine
(i) the value of a

(if) the other two eigenvalues of A

A normalised eigenvector for the eigenvalue 2 is

Sl &l- &=

(c) Determine a normalised eigenvector for each of the other eigenvalues of A

(2)

(5)

(5)
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6. A curve has parametric equations
x =a(f —sind)

_ N y =a(l-cosb)
where a is a positive constant.

(@) Show that

2

2
dx)" (dv

— = ka?sin2?
do do
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The part of the curve from § = 0 to 8 = 2= is rotated through 2z radians about the
X-axis.
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(b) Determine the area of the surface generated, giving your answer in terms of 7 and a.
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7. The plane I] has equation

1 0 1
r=(2|+4 3|+py1l
3 -2 2
where A and u are scalar parameters.

(a) Determine a vector perpendicular to 77
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(b) Determine the size of the acute angle between /7 and |
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I = |cos"xdx n=0

n

(@) Prove that forn>2

1 n-1
_ n—1 :
I, =—cos" xsinx+—I,_,
n n

(b) Show that for positive even integers n

1

2
cos" xdx =
0

(n —1)(n - 3)...5 x3x1
n(n—2)(n—4)..6x4x2

L
X J—
2

(c) Hence determine the exact value of

2
cos® xsin? xdx
0

(4)

(4)

(3)
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9. The ellipse E has equation
x> +9y? =9
The foci of E are F, and F,
(@) (i) Determine the coordinates of F, and the coordinates of F,

(it) Write down the equation of each of the directrices of E
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(4)
The point P lies on the ellipse. b

(b) Show that |PF,| + |PF,| =6
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The straight line through P with equation y = 2x + ¢ meets E again at the point Q
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(c) Show that as P varies the locus of M is a straight line passing through the origin.
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Question 9 continued

(Total for Question 9 is 13 marks)

TOTAL FOR PAPER IS 75 MARKS

32

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

EEC .

A
<

&
R

I\
n
K5

]
&

%

225

0992
RREILEIKEE

09000900.0:9.9:%

CREARRK
IR K IARRKL

QODEKAIIKK
RXEHRKS

%
%

X

-

4":‘,

KK
&L

&
4
9%,

2%

<

9%
o%

05

XX
<
>

%
o

e
55

X
b, <0

Sy

<5
RELLRKS
355
ot

o2

2
<
QL

A‘}
Sl
SRS
dtetets!

=
X
5

LRI LIIXKL

KX
oioseses

<
>

BOREIR IIRKR A RRRK
RS IRLIERRS

%
L

o
N
R

<

<
SRS

S 202000000 %%

ZRRRRLHLRKR

KL

4%
ZRLKRRS

X
X

Joseset
QR
Boleteletetes

-
K.
0

X5

v‘: : 41
SK3S

&
XK

&

3
'/

SRR
CRLRRZRIRRLRIRRLRLLS,

<

)
93

PMT





