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1.

Solve the equation
18cosh x + 14sinh x = 11 + €*

Give your answers in the form In a, where a is rational.
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2. 1 3 a 0
A= 2 1], B=(3 2 3
1 -2 1 2
where a and b are constants.
(a) Write down AT in terms of a.
1)
(b) Calculate AB, giving your answer in terms of a and b.
(2)
(¢) Hence show that
(AB)" = BTAT
3)
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Question 2 continued
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3. Given that

y=X—artanh( 2X2 U
X °
(a) show that §
Yk 3

de 1-x g O

e

where K is a constant to be found. :::2:::

(4) i'

G

(b) Hence, or otherwise, show that :j:g;:j:
2 2 gus

(IR

SR
et
SRR

0993
8
S

R

X
%

S
e
s

O
B
5

5

o
e
s
T
S

<
£

betateleters!
%@%*
00‘:.

*g‘ iia
v 7 5
SERT

o
5

S
SR

9000
5

00
500
o

K

P 4 8 2 6 0 A0 8 3 6



o
o

5
5
o

o
e
5%

R
S

32
et

Saeate

&

<

%
LI
<505

Question 3 continued

Leave
blank

P 4 8 2 6 0 A0 9 3 6

9

Turn over

PMT



Question 3 continued
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4. 113
M=(1 5 1
31 1
(a) Show that 6 is an eigenvalue of the matrix M and find the other two
eigenvalues of M.
(C))
(b) Find a normalised eigenvector corresponding to the eigenvalue 6
(C))
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Question 4 continued
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Question 4 continued
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5. T
I, = Jcosec"xdx, 0<x< 5, n=0
(a) Show that, forn > 2
-2 1
[ =" 1 I, - lcotxcosec"_2 X
n— n— (5)
(b) Hence, or otherwise, find
Icosec“x dx
giving your answer in terms of cot X.
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Question 5 continued
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Question 5 continued
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6.

2 2

The hyperbola H has equation x_2 ~ X
a

b2

x2 y2

and the ellipse E has equation — + b_2
a

=1

wherea>b>0

The line | is a tangent to hyperbola H at the point P (asec 6, btan ), where 0 < § < %
(a) Using calculus, show that an equation for | is

bxsec —aytand = ab
“4)

Given that the point F is the focus of ellipse E for which X > 0 and that the line | passes
through F,

(b) show that | is parallel to the line y = X
)
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Question 6 continued
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Question 6 continued
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7. (a) Find
+
J.S—X dx
V4 - 3%
)
(b) Hence find the exact value of
1
S5+ X
——dX
0 V4 - 3x°
giving your answer in the form pz+/3 + g, where p and q are rational numbers to be
found.
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Question 7 continued
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Question 7 continued
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8. The curve C has parametric equations
X=60-sinf, y=1-cosh, 0<OL2n
The curve C is rotated through 27 radians about the x-axis. The area of the curved surface
generated is given by S.
(a) Show that
2 3
S = 27&/5! (1- cosd)’dd
0 4
(b) Hence find the exact value of S.
(6)
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Question 8 continued
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Question 8 continued
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9  Withrespect to a fixed origin O, the points A(—1, 5, 1), B(1, 0, 3), C(2,—1,2)and D(3, 6, 1)

are the vertices of a tetrahedron.

(a) Find the volume of the tetrahedron ABCD.

The plane /7 contains the points A, B and C.

(b) Find a cartesian equation of /1.

The point T lies on the plane /1.
The line DT is perpendicular to /1.

(c) Find the exact coordinates of the point T.
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Question 9 continued
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Question 9 continued
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