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1. Given that y = arsinh(tanh x), show that
dy _ sech’x
dx 1+ tanh’x 5)
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Question 1 continued
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2.

The ellipse £ has equation

2 2
X_ + y_ — 1
36 25
The line / is the normal to E at the point P (6cos 6, 5sin 6), where 0 < 0 < %
(a) Use calculus to show that an equation of / is

6xsin @ — Sycos 6 = 11sin fcos 6

The line / meets the x-axis at the point Q.
The point R is the foot of the perpendicular from P to the x-axis.

(b) Show that % = ¢’, where e is the eccentricity of the ellipse E.
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Question 2 continued
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Question 2 continued
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3. (a) Using the definition for cosh x in terms of exponentials, show that

cosh 2x =2cosh? x — 1

(b) Find the exact values of x for which
29cosh x — 3cosh 2x = 38

giving your answers in terms of natural logarithms.
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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. Use the substitution x + 2 = 2, where u > 0, to show that
1
7 2
J (x+2)? de = a + b,,\/g
1o ox+5
where a and b are rational numbers to be found.
9
12

P4 911 4 A 01 2 3 2

VISV SIHLNIZLEMIONOG

SR
Ay
g ya
SRR

s

5

<

Qe
§ Bt @02:::‘

&

ool

2ot
¥ 0’0:::6::’0

L% Dote!

T
ol 5
ot KL




SAREA

pissers
RS

<5
<5

ptatetetvtetetes
SEREEES

<o
5
5
el

L
O
<
o
s

oo

<
25
bols

e
g
-
L

5%

R
EdeteSetede!
gt |
LA
DX X
jeasss

S DON
bt

O
SIS

s
SIS,

Question 4 continued

Leave
blank

P4 91 1 4 A 01 3 3 2

13

Turn over



Question 4 continued
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Question 4 continued
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5. The plane 71, has equation x — 2y — 3z = 5 and the plane /7, has equation 6x + y —4z =7
(a) Find, to the nearest degree, the acute angle between /7, and /1,
3
The point P has coordinates (2, 3, —1). The line / is perpendicular to /7, and passes through
the point P. The line / intersects /7, at the point Q.
(b) Find the coordinates of Q.
(C))
The plane /7; passes through the point Q and is perpendicular to /7, and 17,
(c) Find an equation of the plane /7; in the form r.n =p
(C))
16
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Question 5 continued
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Question 5 continued
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6. The matrix M is given by

The straight line /, is mapped onto the straight line /, by the transformation represented by

1 k 0 p

1 :ZUZ:

M=| 2 =2 1|, keR k#— O

2 g

— LA =

(a) Show that det M =1 — 2k. §
) m

-

(b) Find M in terms of &. :::i:'::::
“4) s

S

=

the matrix SR
1 0 0

2 2 1

-4 1 -1

Given that /, has cartesian equation

x-1 y+2 z-3
5 2 1

(c) find a cartesian equation of the line /;

(6)

o0ncs o
$% ¥
L YIUYS
R

S
t5tetstorss
batetates
S

S
5

s

<5
oo

3
%

o
o

ool

Qe
Jres

b
"t OV‘P ’0
: ~ :. .030.:3%

i’ ittt

%

P4 91 1 4 A 0 2 0 3 2



SAREA

pissers
RS

<5
<5

ptatetetvtetetes
SEREEES

<o
5
5
el

L
O
<
o
s

oo

<
25
bols

e
g
-
L

5%

R
EdeteSetede!
gt |
LA
DX X
jeasss

S DON
bt

O
SIS

s
SIS,

Question 6 continued

Leave
blank

P4 911 4 A 0 2 1 3 2

21

Turn over



Question 6 continued
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Question 6 continued
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7. )
n2
I,=]"cosh"xdx, n>0
0
(a) Show that, forn > 2,
n—1 _
I = 3a n—1 I,
nb" n
where a and b are integers to be found.
(6)
(b) Hence, or otherwise, find the exact value of
In2 4
IO cosh™ x dx
“)
_J
24
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Question 7 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 7 continued
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8. The curve C has equation

(a) Show that

O]

(b) Find the length of the curve C, giving your answer in the form Ina, where a is a
rational number.

(6)
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Question 8 continued
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Question 8 continued
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