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1. (a) Starting from the definitions of sinhx and coshx in terms of exponentials, show that,
for x e R
e —1
tanhx =
M
2
(b) Hence, given that —1 < 6 < 1, prove that
artanh 0 = lln 1+0
2 \1-46
3
2
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Question 1 continued
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Figure 1
Figure 1 shows a sketch of part of the curve with equation
y = 5coshx — 6sinhx
The curve crosses the x-axis at the point 4.
(a) Find the exact value of the x coordinate of the point 4, giving your answer as a natural
logarithm.
3
(b) Show that
(5 coshx — 6sinhx)?> = acosh 2x + bsinh2x + ¢
where a, b and ¢ are constants to be found.
3)
The finite region R, bounded by the curve and the coordinate axes, is shown shaded in
Figure 1.
The region R is rotated through 27 radians about the x-axis.
(c) Use calculus to find the volume of the solid generated, giving your answer as an exact
multiple of 7.
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Question 2 continued
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Question 2 continued
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3 k 2
3 M=]|-1 0 1], wherekis a constant
1 k1
Given that 3 is an eigenvalue of M,
(a) find the value of k.
3
(b) Hence find the other two eigenvalues of M.
C))
(c) Find an eigenvector corresponding to the eigenvalue 3
2)
J
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Question 3 continued
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Question 3 continued
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Question 3 continued
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4. The curve C has equation
y=mﬁﬂm+xﬁf%ﬂ, 0<x«1
(a) Show tha d =2+/x" +1
dx
C))
(b) Hence show that the length of the curve C is given by
[ Vaxt + 5 dx
2
: o 5 . .
(c) Using the substitution x = 5 sinhu, find the exact length of the curve C, giving your
answer in the form a + bInc, where a, b and ¢ are constants to be found.
()
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Question 4 continued

SAREA

K*vé

00

SR
D

SRR

SO
e
e
e

o
K%

S
5
=

&
0}:’
X%

<5
<5

3
5
R

.0

<
<

%3

o
o

<
5

55

Eoy%
<
5%
’é
23!

,..g&

L
O
<
o

%
3%
by
i

e
g
-
L

5%

R
EdeteSetede!
gt |
LA
DX X
jeasss

ainss'

C

O
SIS

s
SIS,

13

R T 0 O Turn over
P 5 5 8 1 5 A0 1 3 2 8



Question 4 continued
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Question 4 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 12 marks) |
NN 0 R Turn over
P 5 5 81 5 A 01 5 2 8

5%

s




LeaveN
blank

5. Given that

L=[xJx+8) dv, n>0x>0

(a) show that, for n > 1

3
- pxX'(x+8)?7  gn ]
! 2n+3 2n+3 "

1

where p and ¢ are constants to be found.

(6)

VAWV SIHLNIZLEMIONOG

(b) Use part (a) to find the exact value of

10 5
JO x“J(x +8) dx

giving your answer in the form k2, where k is rational.
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Question 5 continued
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Question 5 continued
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Question 5 continued
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6. The line /, has equation
r=i+2k+AQ2i+3j-k)
where A is a scalar parameter.
The line /, has equation

x+1 y-4 z-1
1 1 3

(a) Prove that the lines /; and /, are skew.

(b) Find the shortest distance between the lines /, and /,

The plane /7 contains /, and intersects /, at the point (3, 8, 13).

(¢) Find a cartesian equation for the plane /7.
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Question 6 continued
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Question 6 continued

Leave
blank

VAWV SIHLNIZLMMIONOG

V.

= b
S

r%é

R
B e ren e |
SRR

I
2
o
%

(¥ <
s %2::
5%

14 g
% 0‘0:::6::‘00




Leave
blank

Question 6 continued
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7. The ellipse E has foci at the points (+3, 0) and has directrices with equations x =+ 3 R
. . . . g
(a) Find a cartesian equation for the ellipse E. O
Q) E g E
oo 5
The straight line / has equation y = mx + ¢, where m and c are positive constants. g
=
(b) Show that the x coordinates of any points of intersection of / and E satisfy the equation g
5
(16 + 25m?)x2 + 50mex + 25(c* — 16) = 0 §
(2) :‘:h:‘:
.- A
Given that the line / is a tangent to E, B
(¢) show that ¢* = pm? + g, where p and g are constants to be found.
3)
The line / intersects the x-axis at the point 4 and intersects the y-axis at the point B.
(d) Show that the area of triangle OAB, where O is the origin, is
25m® +16
2m
3
(e) Find the minimum area of triangle OA4B.
(2)
S
S5
s
S
S
S5
50
.}éf
0‘?:’0‘
J

P 5 5 8 1 5 A0 2 4 2 8



Leave
blank

Question 7 continued
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Question 7 continued
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Question 7 continued
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Question 7 continued

(Total 15 marks)

~
Leave

blank

END

TOTAL FOR PAPER: 75 MARKS

P 5 5 8 1 5 A 0 2 8 2 8

VAWV SIHLNIZLEMIONOG

o
LISACRERE I |

s

L

%

%
0‘0‘0::’0‘00
sletetetel

.

Z5
5

sesatet

<
§ Bt %2:.
o

%
il (& Kot
X T o




