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1.
-2 1 =3
A= k 1 3|, wherekisa constant
2 -1 k
Given that the matrix A is singular, find the possible values of k.
(4)
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2. The curve C has equation
2
X
y=§—lnx, 2<x<3
Find the length of the curve C giving your answer in the form p + Ing, where p and q are
rational numbers to be found.
(7)
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3. (a) Prove that
d(arcothx) 1
dx 1-x*
3)
Given that y = (arcoth x)?,
(b) show that
d’y dy k
1-x)— - 2x— = ——
(=7 dx* * dx 1-x?
where Kk is a constant to be determined.
)
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Question 3 continued
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4. (i) Find, without using a calculator,
5
J. ! dx
s V15 + 2% — X2
giving your answer as a multiple of z.
()
(ii)
(@ Show that
2X
5cosh X — 4sinh X = ¥
2e
®)
(b) Hence, using the substitution u = e* or otherwise, find
! - dx
5cosh X — 4sinh X
(4)
J
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Question 4 continued
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5. The hyperbola H has equation
<V
16 9
The point P (4 secé, 3tan#),0 <0< % lies on H.
(a) Show that an equation of the normal to H at the point P is
3y + 4xsinf = 25 tand
(5)
The line I is the directrix of H for which x > 0
The normal to H at P crosses the line | at the point Q. Given that 6 = %
(b) find the y coordinate of Q, giving your answer in the form a + b2, where a and b
are rational numbers to be found.
(6)
J
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Question 5 continued
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p -2 0
6 M=|-2 6 -2
0 -2 ¢
where p and g are constants.
2
Given that [ -2 | is an eigenvector of the matrix M,
1
(@) find the eigenvalue corresponding to this eigenvector,
(©)
(b) find the value of p and the value of g.
@)
Given that 6 is another eigenvalue of M,
(c) find a corresponding eigenvector.
)
1
Given that | 2 | is a third eigenvector of M with eigenvalue 3
2
(d) find a matrix P and a diagonal matrix D such that
PTMP =D
®)
\_ J
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Question 6 continued
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7. Given that
I,, _ 51‘nnx dx, » 2 1
sSin x
(@) prove that, forn > 3
I, —-1,,= JZcos(n - Dxdx
®)
(b) Hence, showing each step of your working, find the exact value of
6 s1.n Sx doc
z SInx
12
- . 1 :
giving your answer in the form E(m + b3+ c), where a, b and ¢ are integers to be
found.
()
w,
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8. The plane /7, has equation
X—=5y—-2z=3
The plane /1, has equation
r=i+2j+k+ A0 +4j+3K) +ui-j+k)
where / and y are scalar parameters.
(@) Show that /7, is perpendicular to /7,
(4)
(b) Find a cartesian equation for /7,
)
(c) Find an equation for the line of intersection of /7, and /7, giving your answer in the
form (r —a) x b = 0, where a and b are constant vectors to be found.
(6)
J
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Question 8 continued

3
&
L

o
-
.

o

T

4

s
&

Boteretetes

Doele 03]
dodeoa%es
foletd!
SIDES
PRO% 1§ B0

¢ <
Daeeiatee?
> % 1

XL

0K

0%

6
o2

%%
<
?’,:‘
2%

XA
IR
o
b
K
5

<8
%%

2o

eleed
0
boss

X
05
35
25
2R
X KX
55
5
&
5%
‘0
<5
oo
%
%%
<5
X
%

o%

QIR A
oe%e%%

£
9%
bole!

X555

<

%
5

S5

QEHLRIRRES

2%
o
<
<
o%
&%
%
o0
o%
%

T
2%
o20%

o
10%%
%%
96 %%
oot

<
e

SR

K5
K5

SRS
RERRS

%

XA
OSRER
RIRLR
SRR

%

$6%020%8!
RREIKEK,

>

95
kS
‘:”

5
&
58

K

X
253505
aseleteleleteted

,A
4
Y

dele%e!
S
RKKS

1000620200 %6% %%

o208
A

A
%%
X5

taSoteote’
ARE
CATYE
S5

S8
&
P

S
X5
<

QIR
2%

9
. Nl
ok
1555%

%
X

Q0
5
A%

4

poogs is

<
ozoge
N

X
255
XN
<Kl
%%
XK

%
SERRIRLIZS
it

00,0000 0.0
ol
4&3&'0 <
9]
34
X

0%

<

%
25859,

9%
<t

S ey
907000

9 0.0
e

CGRIRRGIRD
55 S

<>
R
QY
oo
dosoaty:
000500 %% % %%

X KRR KR IKKKL
$0%

25K

Sotetotetetotetetets!

%S
%
55

SRR
%%

<

GRS

SRR ERKLEARA]
R

X X IR
R ERELKLRL 0N

XX
K

G

%%

0
.;
<
5
%
55
-
4

.:
<5
:’

%%

29

T V





