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1. (a) Using the definitions of hyperbolic functions in terms of exponentials, show that

1 — tanh?x = sech®x

(b) Solve the equation
2sech’x + 3tanhx = 3

giving your answer as an exact logarithm.
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2. A curve has equation
y=+49-x* 0<x<3
. .3
(@) Using calculus, show that the length of the curve is 7”
(4)
The curve is rotated through 2z radians about the x-axis.

(b) Using calculus, find the exact area of the surface generated.
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31 p
M= 1 1 2| wherepisareal constant
-1 p 2

(a) Find the exact values of p for which M has no inverse.

Given that M does have an inverse,

(b) find M in terms of p.

(4)
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Question 3 continued
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() f(x) = xarccosx -1 <x<1

Find the exact value of f'(0.5).
(i) g(x) = arctan(e®™)
Show that
g"(x) = ksech(2x) tanh(2x)

where Kk is a constant to be found.

©)

()

Leave
blank

12

P 6 0 7 0 5 A0 1 2 3 2

PMT!

HRRK
R
SRR
ALK

006
555
<A<
s
ORI

O
<
‘Qge
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

s
BRI,
oo oot e tetetotetetetotetete!

<>
s%’
5L
2
K,

<

<
5
20%%%
o
%

S22
pleles %!
Bo%e>” a%e!
2% s
P o
KEIX

e
IS

X S
o S
KL
STTKS
0
o
Doe? oot
SRCRLS
SRS
SR,

SRR
(90950509
o



PMT

RS

(5
5

Leave
blank

XK
003@%&%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

Question 4 continued

o
2K
boes

RRLRLLRLRARLS

CHAHAA
KERLRLSS
,:‘A»’ o

NSE %
b

S8

RRKS
boes
CKKS

G5
<

%

5

<
55

%
388
[

-
X
%

IR
S

X
oleteds

e

T

209,

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX

1500 %
S

SRR
5K

%
%%
RKK
LKL
<

<
S
S
X
029
8K

<
25
A
SRR
R,

S
9%

P!
0

%
%

]

o4
%%

KKK

by

bt ?3
S
S
Boss o

Y
&)
‘;.‘.0

FANKIS
R HKIIRILHRKK

0ot
b
Bo%y

9 9
< < 3
X

QAR
:’0’00000
253

(o
58
K
e
%%

<5

%
¢S
2K

S
SRR
000000
LIRS

00
558
joleresessses
DaSetole
hoses
55
RRRILLLAKLEEEE

RRELRS
SEKRRLRR
SRS
QLXK
et

<
o

&
5

SR
%

5

2o

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
.0

pote

e
SRXLS N
SXRXILS IS SAN
e aies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

VD AR OO R 0 0 0 o
Turn over »
P 6 0 7 0 5 A0 1 3 3 2 urnove



Question 4 continued
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5. | = |sec"xdx n=0

(@) Prove that for n > 2

(n— 11 =tanxsec" *x+(n—2)I_,

(b) Hence, showing each step of your working, find the exact value of

4
sec®x dx
0

(6)

(4)
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Question 5 continued
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6. The line I, has equation

r=i+j+k+(+3Kk)

and the line 1, has equation
r=2i+sj+u(i—2j+Kk)
where s is a constant and 4 and x are scalar parameters.

Given that |, and 1, both lie in a common plane /7,

(@) show that an equation for /7, is 3x +y -z =3
(b) find the value of s.

The plane 77, has equation r.(i + j — 2k) =3

(c) Find an equation for the line of intersection of 77, and /7,

(d) Find the acute angle between /7, and I7, giving your answer in degrees to
3 significant figures.

(4)

(1)

(4)

(4)
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Question 6 continued
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7. Using calculus, find the exact values of

©)

(%)
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Question 7 continued

Leave
blank

26

P 6 0 7 0 5 A0 2 6 3 2

PMT!

HRRK
R
SRR
ALK

006
555
o
s
ORI

O
<
‘Qee
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

GEIRRLEEIREEIRLEY

X
X
X >
0
SIS

ORI

0505
CRKLES

<
58
K

K
PeSolannte%s
DoSecozeio%
SO0 0t
o0 05

QK
s 108
<A o%
S5
P
DoSe? o7t
<AL
2

SRR
(90950509
o



PMT

RS

(5
5

Leave
blank

XK
003@%&%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

Question 7 continued

o
2K
boes

RRLRLLRLRARLS

K OCKIAA
RIS
0%

¥\ O X
o it
KX

¢
%
>
Ky
KA
RRRLKRLRS

<K
<X
5

Sve%
0%
RKS

G5
L
)]

S
&

0% %

s
0

%’
\]
0‘
%

- %

%
1939
A

f

535

%%
a0
S
X

SMEN
S S
oS0 930993
9930 9:4%
S

S

%
o

&
ook

<X
o

X

oleteds
T

255

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX
1500 %
S
SRR
5K

%
%%
RKK
LKL
<

O
SSRGS
RS,
) SR
SRR,

CRRKEEBEE,

S
9%

P!
0

et

A

A
!
IRKK

Rdd-

%
K

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

CERREHAR

KL ’¢

%
X

2R
UK

QLY

R

S
Ko

AR
SR ARKLK

0>
RS
0%l
%!
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
é

Q7

pote

e
SRXLS N
SXRXILS IS SAN
e aies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
RS,
ZRLRRLRKLLS

bove!

(Total 8 marks)

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b

27

VD AR DO R —
Turn over »
P 6 0 7 0 5 A0 2 7 3 2 urnove



8. The hyperbola H has equation
42 —y*=4
(a) Write down the equations of the asymptotes of H.
1)

(b) Find the coordinates of the foci of H.
(2)

The point P(secd, 2tané) lies on H.

(c) Using calculus, show that the equation of the tangent to H at the point P is

ytand = 2xsecd — 2
(4)
The point V(—1, 0) and the point W(1, 0) both lie on H.
The point Q(secd, —2tan0) also lies on H.

Given that P, Q, V and W are distinct points on H and that the lines VP and WQ intersect
at the point S,

(d) show that, as @ varies, S lies on an ellipse with equation

[}8]

x2+
2

Q
%[

where a and b are integers to be found.

(7)
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Question 8 continued
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Question 8 continued
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