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

1 — tanh’x = sech’x
3)
(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=19 - x? 0<x<3
. . 3
(a) Using calculus, show that the length of the curve is >
C)
The curve is rotated through 27 radians about the x-axis.

(b) Using calculus, find the exact area of the surface generated.
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Question 2 continued

Leave
blank

P 6 0 7 0 5 A0 6 3 2

255
Sssss
BSeteteses
EEIES
Potetoteless
Jotetetete’s
KK
Detetotesel:
Botetoteles
S
S,

066
RS
245938
SN
Sodoses

boge%te’

OO
Seeleseteds
RO
Q)
oo
SR

KO
2555

LN
aravativ iy
RRE?

065
RS

%ﬂ?
4
o

¢
%
e
1A%
02039

35

<X
1%

90500
S
CINL
LieH)
50

00090090,

000 %%

PRAY
z.‘
2

0200
KR

O
1%

%

<>
S
dSetodet
RN
2

b > %

¢
v b
RGRSEE

25
%
oot tetotetetatetetetotetetotetototetods

LKL

ORI
o o%
RELLKLS

RIS
RS

1#%?%%&%#6
K

0% 0%
LKL

!
5 5
ettt otetetetetetetetotetotetototetes

R0

‘p
XX
KRR K IR KRR LCIR KRR K

IR

ﬁﬁ%&&
8 oo
posesele’

XA
BoSe=icies
RS
socomemos
PP

o

Patatess

<
%
N
)
X

[0
XX
v

%%
KIS
fﬁ‘
o8
58

%

<
5
s

2R

<

oot
A4

A

»
.

0%
o
Fay

é?

Y e f
e

SRR

R
)
SN
5%

LS
S
SRS
35585

‘p
05008
KX
S

%
<X

25
K8
%%
eSodels

%9
deodetelst

g%ﬁ»
(00

%

3’

%%
RS

o
2588

0%

KR
K5,
SRS



L

2
SRR

Leave
blank

I
KK
3%%%’

%
s
R
SN

2958
A
W8 Y
<
LXK

Question 2 continued

CREIELEREEE
SSRGS

<
&8
CRKS
55

KL

ORRAAARKARAARAKAAARKH

5
55

R
QR8s
QS
3 R
SFXS
505
XGRS

0
208
\&
55

A
<

s

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

<
O
X
0
2625

ORAIRRARKAARARK AR AR AR AR AARA KN

0
plogets

%%
QLS

0% %%

QRO
LK
SeS0geses
KX

SERAES
5

%

X
e O O O 0t

0008

0% 0%

RS

ot
5

oS e ot etetetetetetetetoted

K RRICIEIICIAI IR IIRKAH IR

IR

%

S5
S

0%

<
RIRRRELS
R

¥
)
s

1%
ke
plole!

X
LR

<

.9
5

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

6
38
S
ORI
55

%%

00t
B RS
e tetstesetossss
KRR KA KA AR A AAN

00
bolels
YE
ki f
0

0 0.0
288
RR
Do
%5
<X

%%
KRR

5

%%

5]

2050 A

SRR
SRRRIRRESR

<

Q2

¢
2%
0eS

e
XSS

06
RIS
255

(Total 7 marks)

XX
9
b
&
RS

<

< <
& SIS
5 O NOT Wi
SRS I IR Y
plotesosotsiososeteses RRKIRRKS

&
o5

2
b9t
PRtItatstatotetstotetets!

oo
S

%%

3%,

7

RO T 0 Turn over »
P 6 0 7 0 56 A0 7 3 2 urhove



31 p
M=| 1 1 2| wherep is areal 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-

(C))

)
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Question 3 continued
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4. (1)

(ii)

f(x) =xarccosx -1<x<1

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

where k is a constant to be found.
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I = |sec'xdx n>0

(a) Prove that for n > 2

(n—1)[ =tanxsec’ “x+(n—2)[ ,

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

z
4 6

sec’ xdx
0

(6)

(C))
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6.

The line /, has equation
r=i+j+k+A31+3k)
and the line /, has equation
r=2i+sj+ui-2j+k)

where s is a constant and 4 and u are scalar parameters.
Given that /, and /, both lie in a common plane /7,

(a) show that an equation for /7, is 3x +y —z =3

(b) find the value of s.

The plane 7, has equation r.(i +j — 2k) =3

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

(d) Find the acute angle between 7, and 1, giving your answer in degrees to
3 significant figures.

(C))

(O))

4

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

(1)

(©)

©)
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8. The hyperbola H has equation
4x* — y2 =4

(a) Write down the equations of the asymptotes of H.
(b) Find the coordinates of the foci of H.

The point P(sec 8, 2tan6) lies on H.

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

ytanf =2xsecd — 2

The point V(—1, 0) and the point W(1, 0) both lie on H.

The point Q(secd, —2tan 0) also lies on H.

ey

2

(C))

Given that P, O, V" and W are distinct points on H and that the lines VP and WQ intersect

at the point S,

(d) show that, as 6 varies, S lies on an ellipse with equation

[}8]

x2+
2

Q
%[

where a and b are integers to be found.
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Question 8 continued

Leave
blank

P 6 0 7 0 5 A0 3 0 3 2

255
Sssss
BSeteteses
EEIES
Potetoteless
Jotetetete’s
KK
Detetotesel:
Botetoteles
S
S,

066
RS
245938
SN
Sodoses

boge%te’

OO
Seeleseteds
RO
Q)
oo
SR

KO
2555

LN
aravativ iy
RRE?

065
RS

%ﬂ?
4
o

¢
%
e
1A%
02039

35

<X
1%

90500
S
CINL
LieH)
50

00090090,

000 %%

PRAY
z.‘
2

0200
KR

O
1%

%

<>
S
dSetodet
RN
2

b > %

¢
v b
RGRSEE

25
%
oot tetotetetatetetetotetetotetototetods

LKL

ORI
o o%
RELLKLS

RIS
RS

1#%?%%&%#6
K

0% 0%
LKL

!
5 5
ettt otetetetetetetetotetotetototetes

R0

‘p
XX
KRR K IR KRR LCIR KRR K

IR

ﬁﬁ%&&
8 oo
posesele’

XA
BoSe=icies
RS
socomemos
PP

o

Patatess

<
%
N
)
X

[0
XX
v

%%
KIS
fﬁ‘
o8
58

%

<
5
s

2R

<

oot
A4

A

»
.

0%
o
Fay

é?

Y e f
e

SRR

R
)
SN
5%

LS
S
SRS
35585

‘p
05008
KX
S

%
<X

25
K8
%%
eSodels

%9
deodetelst

g%ﬁ»
(00

%

3’

%%
RS

o
2588

0%

KR
K5,
SRS



L

2
SRR

Leave
blank

I
KK
3%%%’

%
s
R
SN

2958
A
W8 Y
<
LXK

Question 8 continued

CREIELEREEE
SSRGS

<
&8
CRKS
55

KL

ORRAAARKARAARAKAAARKH

5
55

R
QR8s
QS
3 R
SFXS
505
XGRS

0
208
\&
55

A
<

s

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
X X

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

¢
XK
g%t
dotolst
boiet
polee’

ORAIRRARKAARARK AR AR AR AR AARA KN

0
plogets

%%
QLS

0% %%

QRO
LK
SeS0geses
KX

SERAES
5

%

X
e O O O 0t

0008

SIS
SR ersratetetetetetotelole’

.9
5

ot
5
S

QAR
bose!

CRKK
SR

KRLK?

K RRICIEIICIAI IR IIRKAH IR

IR
S

S
<

] A

o

byadl
R

<>
S
sy

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

6
38
S
ORI
55

%%

00t
B RS
e tetstesetossss
KRR KA KA AR A AAN

00
bolels
YE
ki f
0

0 0.0
288
RR
Do
%5
<X

%%
KRR

<

%

0%

ook

<KX <8
CRICRRIIR
SREIHEKLE

e
XSS

%%
%
0%
oeted
255

<
%
2K

%%
958
%%
5
ototetoteted

0%
QL

5
o%

<
S
PItRntssrIestatetey B L @ 5 1AL
2 Looadoiotosoteds
SeSotetetetotetetel SRR

&
o5

2
b9t
PRtItatstatotetstotetets!

oo
S

%%

3%,

VD AR DO O 0 A )
Turn over »
P 6 0 7 0 5 A0 3 1 3 2 urnove



Question 8 continued
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