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-2 1 3
A=| k 1 3|, where kis a constant
2 -1 k

Given that the matrix A is singular, find the possible values of £.
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Question 1 continued

(Total 4 marks)
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2. The curve C has equation
x2
y=§—lnx, 2<x<3

Find the length of the curve C giving your answer in the form p + Ing, where p and g are

rational numbers to be found.
@)
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Question 2 continued

(Total 7 marks)

Leave
blank

P 4 4 5 6 6 A 0 5 3 2

5

Turn over



Leave
blank
3. (a) Prove that
d(arcoth x) _ 1 U
dx - x* g \
3
f:ii\g :
Given that y = (arcothx)?, S
me
(b) show that ‘E
(l—xz)dZ—y—Zxd—y— k :—:
dx* dx 1-x° ; :
2
where k is a constant to be determined. LB
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Question 3 continued
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Question 3 continued
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Question 3 continued

(Total 8 marks)
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4. (i) Find, without using a calculator,
5
J. ! dx
3 \/ 15+ 2x — x°
giving your answer as a multiple of 7.
(C))
(i)
(a) Show that
2x
5coshx — 4sinhx = = t )
e
(&)
(b) Hence, using the substitution u = e* or otherwise, find
J. ! - dx
5coshx — 4sinh x
C))
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Question 4 continued
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Question 4 continued
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Question 4 continued

(Total 12 marks)
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5. The hyperbola H has equation

2 2
X Y

16 9

The point P (4 sec, 3 tanf), 0 < < %, lies on H.
(a) Show that an equation of the normal to H at the point P is

3y + 4x sinf = 25 tan6
Q)]
The line / is the directrix of A for which x > 0

T
The normal to H at P crosses the line / at the point Q. Given that 6 = 1

(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)
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Question 5 continued
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Question 5 continued
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Question 5 continued

(Total 11 marks)

Leave
blank

Q5

P 4 4 5 6 6 A 0 1 7 3 2

17

Turn over



p -2 0
M=(-2 6 2
0 -2 ¢
where p and g are constants.
2
Given that | =2 | is an eigenvector of the matrix M,
1

(a) 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

P'™™MP =D

(©))

(©))

2
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Question 6 continued
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Question 6 continued
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Question 6 continued
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Question 6 continued
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Question 6 continued

(Total 11 marks)
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7. Given that
I, = J'smnx dx, n>1
sin x
(a) prove that, forn > 3
I, —-1,,= JZcos(n - Dxdx
(&)
(b) Hence, showing each step of your working, find the exact value of
LA 5
J esindx o
7 sinx
12
. . 1 .
giving your answer in the form E(an + b3 + c), where a, b and c are integers to be
found.
(7
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Question 7 continued
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Question 7 continued
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Question 7 continued

(Total 10 marks)
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8. The plane /7, has equation
x—-5y-2z=3
The plane /7, has equation
r=i+2j+k+A@+4j+3Kk)+ u2i —j + k)
where A and p are scalar parameters.

(a) Show that /7 is perpendicular to /7,
C))

(b) Find a cartesian equation for /7,

2)

(c¢) Find an equation for the line of intersection of /7, and /1, giving your answer in the
form (r — a) x b = 0, where a and b are constant vectors to be found.

(6)

~
Leave

blank

9
o
z
©)
-
=
o
=4
m
Z
=]
&
W
=
X
m
>

P 4 4 5 6 6 A 0 2 8 3 2




090290999

X KKK
e
}‘{‘«

X
ot
K)
J

X
S5l
C
o

<5

K5
%

<

XA
R385
355
5
o

<
0%

KK
R
25

’0
‘0.0.00
QK
oS00l
P20

Dsssr ate?
A,
K RKRRARKES

”
K
55

%

Sototeel

p50geseteteet
CRRK

X
5
0N

8K

09598
020!
25

Question 8 continued
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Question 8 continued
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Question 8 continued
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Question 8 continued

(Total 12 marks)

END

TOTAL FOR PAPER: 75 MARKS
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