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1. The curve C has equation

1 7
y=3 arcosh (2x) 5 <x<13

Using calculus, determine the exact length of the curve C.

Give your answer in the form p\/a , Where p and q are constants to be found.
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Question 1 continued
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blank
2. Given that
coshy=x and y<0
use the definition of coshy in terms of exponential functions to prove that
y=In{x—+/x2-1
(6)
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3. The ellipse E has equation

2 2
A A
36

64

The line | is the normal to E at the point P(8cos@, 6sind).
(@) Using calculus, show that an equation for | is
4xsinf —3ycosf = 14sin6 cos
(4)
The line | meets the x-axis at the point A and meets the y-axis at the point B.
The point M is the midpoint of AB.

(b) Determine a Cartesian equation for the locus of M as @ varies, giving your answer in
the form ax? + by? = ¢ where a, b and c are integers.
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Question 3 continued
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4.

The matrix M is given by

(@) Show that detM =5k — 10
(2)

Given that k = 2

(b) find M™"in terms of k.
(4)

The points O(0, 0, 0), A(4, =8, 3), B(-2, 5, —4) and C (4, —6, 8) are the vertices of a
tetrahedron T.

The transformation represented by matrix M transforms T to a tetrahedron with volume 50

(c) Determine the possible values of k.
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Question 4 continued
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5. The skew lines I, and I, have equations
|, :r=(i+2j - 5k) + 2(5i +j)
and
L, :r=(2i — 4 + 4k) + 1 (8i — 2j + 3Kk)
where A and u are scalar parameters.

(a) Determine a vector that is perpendicular to both |, and I,

(b) Determine an equation of the plane parallel to |, that contains 1,

(i) inthe form r=a+sb +tc
(ii) in the form rn=p

(c) Determine the shortest distance between |, and I,

Give your answer in simplest form.

)

(1)

()

()
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(@) Prove that, for n > 5

n-1

=== —%m—um—$h4

(6)

(b) Hence, determine the exact value of I, giving your answer in its simplest form.

©)

Leave |
blank

.

20

P 6 9 2 8 8 A0 2 0 3 2

EUEE

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



6
2RSS
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

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

S
0
L5
P
5
%

¢
RES
A X KA
RS
A

!
IRKK

%
%

]

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
53

(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

258
?§§§§ ¢ ff
SSLIEIELN

LR ARL XK

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

Leave\
blank
Question 6 continued
J
21
e A0 O AR 0 Turn over »
P6 9 2 8 8 A0 2 1 3 2

PMT



Question 6 continued

Leave
blank

22

P 6 9 2 8 8 A 0 2 2 3 2

EUEE

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

Sosesesed
QKKK
QLK

>
5
095!
0%
X

%%

otodetotetetet

5>
%
dedotedes
25
CRLRLLRLRARLR,

Question 6 continued

%
o
%@?

25
SIS
otetee!
IR
%

%

ot
RREK
o%
<5

XA
XA
St
DZ‘ AV
O30

¢
%
>
(et
RRRLKRLRS

<K
<X
5

Sve%
0%
RKS

G5
V?ﬁﬁf
%

S
&

0% %

s
0

%’
\]
é
%

- %

%
1939
A

f

535

%%
a0
S
X

SMEN
S S
oS0 930993
9930 9:4%
S

S

%
o

&
ook

<X
o

|1

KEY

X XK
RRLRKE:

X

oleteds
T

255

o
5%

00
S
teteteteltete
KLk
SERLRESS
R

K
093
SRR

535
X
S5

<
S
bose%s

X8
29
%%}

0
%
KR
55

55

SR
SRSES,
0000
KRS
QLK
SRR

%
R
5
35K
5%

%
9%
a0
LKL

<535
9%
S

O
oot setotede!
PSKEIS
) SR
SRR,

CRRKEEBEE,

et

A

A
!
IRKK

Rdd-

%
K

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

%
X

2R
UK

0% %%

0%
000
XK
5

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘wqas

0>
RS
ot
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

Q6

pote

e
SRXLS N
SXRXILS IS SAN
e aies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
RS,
ZRLRRLRKLLS

bove!

(Total 9 marks)
& S

23
[ [ Turn over »
P 6 9 2 8 8 A 0 2 3 3 2

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b




7.

A hyperbola H has equation

where a is a positive constant.
The eccentricity of H is e.

(@) Determine an expression for e2 in terms of a.

1)
The line | is the directrix of H for which x > 0
The points A and A’ are the points of intersection of | with the asymptotes of H.

(b) Determine, in terms of e, the length of the line segment AA'.

3)

The point F is the focus of H for which x < 0
i . . 16
Given that the area of triangle AFA' is 5

(c) show that a is a solution of the equation

30a’ - 164a” + 375a — 4100 = 0
(4)

(d) Hence, using algebra and making your reasoning clear, show that the only possible

.20
value of a is ?
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Leavé‘
blank
8.
y = arccos (2 Jx )
. d
(a) Determine =
dx
3)
(b) Show that
Jx
dx = xarccos(2v/x ) + | ——— dx
y ( ) JJ—j&
(2)
I 1
(c) Use the substitution v/x = ~cos0 to show that
1 x -
8 X
————dx=— | cos?20dd
o V1 —4x 4
where a and b are limits to be determined.
(4)
(d) Hence, determine the exact value of
8
arccos (2 Jx ) dx
0
4)
v,
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Question 8 continued

(Total 13 marks)
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