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1.

Solve the equation
15 sech?x + 7 tanh x = 13

Give your answers in terms of simplified natural logarithms.
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Question 1 continued
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2.
3 2
A =
2 6
(a) Find the eigenvalues and corresponding normalised eigenvectors of the matrix A.
(7
(b) Write down a matrix P and a diagonal matrix D such that PTAP = D.
2
4
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Question 2 continued
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Question 2 continued
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3. Given that
y= arctan(&) x = 2nm, nezw
cosx —1
Show that
Yy
dx
where K is a constant to be found.
(6)
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Question 3 continued
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Question 3 continued
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4. The hyperbola H has equation
2 2
£or
a> b’
The line | is a normal to H at the point P (asec6, btanf), 0 < 6 < %

(a) Using calculus, show that an equation for | is

axsiné + by = (a%> + b?)tand
)]

The line | meets the x-axis at the point Q, and the point M is the midpoint of PQ.

(b) Find the coordinates of M.
3
(c) Hence find the cartesian equation of the locus of M as @ varies, giving your answer in
the form y= = f(X).
C))
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Question 4 continued
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Question 4 continued
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4 -5 0

M=| k 2 0], wherek is areal constant, kK = 0, kK = 3

-3 -5 Kk

(a) Find, in terms of k, the inverse of the matrix M.

A transformation T : R? — R3 is represented by the matrix

-3 -5 -1

The transformation T maps the plane /7, onto the plane /7,
Given that the plane /7, has equation 2X —z = 4

(b) find a cartesian equation of the plane 7,

8

(C))

(6)
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Question 5 continued

Leave
blank

PMT

VAWV SIHLNIZLEMIONOG

:c:}r 7-SHH
S

208
5%

X
s

S
SRR

easesesss

S
b
S

3
%

<
5
0&’
botetels
3

2
o

&5 %
<5 &:oo
SR
33

. v:i".
e



PMT

Leave
blank

Question 5 continued

T
B -
<

Sogle
3

<5

3%
5
%5

0}.’
0::’
%2

ety
5
Totoress
g2

oo
<5

e
Soletatels
S
S

,..g&

L
O
<
o

SRER

o2 |

REA

ARy
A

<
ote!

o
(X

“DON
o

ek

R

(Total 11 marks) |
NN U O Turn over
P51 51 5 A 01 9 3 2

5%

s




LeaveN
blank
6. The curve C has parametric equations
X=6—-tanhf, y=sechf, 0< O<In3
(a) Find
. dx
1 —_—
(1) 9
(i)
2
The curve C is rotated through 27 radians about the X-axis.
(b) Find the exact area of the curved surface formed, giving your answer as a multiple
of 7.
(C))
J
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Question 6 continued
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Question 6 continued

T
B -
<

Sogle
3

<5

3%
5
%5

0}.’
0::’
%2

ety
5
Totoress
g2

oo
<5

e
Soletatels
S
S

,..g&

L
O
<
o

SRER

o2 |

REA

ARy
A

<
ote!

o
(X

“DON
o

ek

Q6

S

(Total 7 marks)

s

23



7.

The plane 77, has equation X + Y + z = 3 and the plane /7, has equation 2x + 3y -z =4
The planes 17, and /1, intersect in the line L.

(a) Find a cartesian equation for the line L.

(6)

The plane /7, has equation

The line L meets the plane /7, at the point A.

(b) Find the coordinates of A.
3

%
(¢) Find the acute angle between OA and the line L, where O is the origin.
Give your answer in degrees to one decimal place.

(©))
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Question 7 continued
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X" .
I, = J— dx where K is a constant andn € Z*
VX + k%)

o
¥ © 3
2
ﬁ]_oiﬁﬁ
(a) Show that, forn > 2 E
-1 - =8
|n = (X2+k2)2 ——k2|n_2 ::a::
: : Z
(b) Hence find the exact value of B
:\:%:‘:
1 x> >
[ = |
0J(X* +1)
)
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Question 8 continued
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Question 8 continued

(Total 12 marks)
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