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1. The curve C has equation
1 7
y= 5 arcosh(2x) E <x<13

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

Give your answer in the form p\/a , where p and ¢ are constants to be found.
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Question 1 continued
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2. Given that
coshy=x and y<0
use the definition of coshy in terms of exponential functions to prove that
y=In(x—-+x*-1
(6)

v,

P 6 9 2 8 8 A 0 6 3 2

EUEE

e
S
Besetetelels

o~
dalelootetele!
2 gng»
G fo%ee!

35S

%!
)
o

R
ks
2%
5

X
9%
o

R

X
2
potezer !

000
SRR K
K RERKK
e

25
s
o Setotete!

.:

ool

0508
)



Leave
blank

Q’
ZRRRRRRIRR

Question 2 continued

<
%5
3
3RS
35
5K

<
ool
$RXXS
IR

590
255
<

0K
B
o=

XX

bo%el
%5
09
&
D%
oo
bo%et
P
jess s
oo
PRl ravede!

(000,
S0
K
N
L
0%’

X

0.0
XX
K
P9
154
<X
%!

0

i

X I %
X KKK
LR

OO
pgeteletet
%)

3
o6

25055

RS

&??
%!

4%%&#
LB

XXX
5%
ZRIEKK

Ot otetetete!
Ot totetetete!
L

fv
0%

<
5
0ol
boes
X

d&o
& X

<
R
3%
X
29S
5%

‘f

Q2

(Total 6 marks)

7
mcmn R RS T over v
P 6 9 2 8 8 A 0 7 3 2



3. The ellipse E has equation

The line / is the normal to E at the point P(8cos®, 6sind).

(a) Using calculus, show that an equation for / is

4xsinf —3ycosf = 14sin6 cosd
C)
The line / meets the x-axis at the point 4 and meets the y-axis at the point B.

The point M is the midpoint of 4AB.

(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
2 -1
3 2
-2 1 &k
(a) Show that detM = 5k — 10
(2)
Given that k# 2
(b) find M in terms of .
“4)
The points O(0, 0, 0), 4(4, =8, 3), B(-2, 5, —4) and C(4, —6, 8) are the vertices of a
tetrahedron 7.
The transformation represented by matrix M transforms 7 to a tetrahedron with volume 50
(c) Determine the possible values of £.
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Question 4 continued
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5. The skew lines /, and /, have equations
I :r=(i+2j—5Kk)+A(5i+])
and
L :r=(2i—4j +4k) + u(8i — 2j + 3k)
where 4 and u are scalar parameters.

(a) Determine a vector that is perpendicular to both /, and [,

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

(1) in the form r=a+sb + ¢
(i1) in the form r.n=p

(c) Determine the shortest distance between / and /,

Give your answer in simplest form.
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Question 5 continued
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2
I =] x"cos(x?)dx n>1
(a) Prove that, for n > 5

4

I =—|= —%(n—l)(n—3)ln

()

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

(©)
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Question 6 continued
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7. A hyperbola H has equation
x2 2 bes 3
N A S
a> 25 e
where a is a positive constant. i o
The eccentricity of H is e. g
\\;; 213674
(a) Determine an expression for e* in terms of a. \i
1 SR
1) -z
The line / is the directrix of H for which x > 0 \:
S
The points 4 and 4" are the points of intersection of / with the asymptotes of . \x/§
S
(b) Determine, in terms of e, the length of the line segment 44". \X/i
3) g
The point F is the focus of H for which x < 0 s
) _ . le4 s
Given that the area of triangle AFA4’ is ES .‘
e
(c) show that a is a solution of the equation ,;:}
PSOSETT et
G
30a° — 164a* + 375a — 4100 =0 gé,;:
@ 5
0
(d) Hence, using algebra and making your reasoning clear, show that the only possible
. 20
value of a is 3
3)
)
24
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P 6 9 2 8 8 A 0 2 4 3 2



Leave
blank

Q38

XX
K XK
SRR

XX X XK
RIS
XX

XXX

25
X5
QL

RRLRLLLS

Question 7 continued

255,
%

%S

255

QR
‘0.0‘0‘0‘000 XX

o

e
XX
bt

r
)
o0

predece
1930300
1% %!

IR
IgOOSeetesetereeetetetotetes
=N
&

0009 %%
696%%%%
A

0,000
2288

o
%

XX
SoZogetege
S0

RRKS

000

2%
XXX
SRR

o20te%e%e
200
hoe% &
02
K

%
X
b0t
%5
13
55

OO0

p959%s
S
KK
RRKS

%% %%
QU
<5
0K

%
X
5
X XK
R

%%
5
000

000,
<

XX X

‘*“:&t

25

mcmn R R A Tum over v
P 6 9 2 8 8 A 0 2 5 3 2



Question 7 continued
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8.
y = arccos (2 \/;)
(a) Determine j—z
3)
(b) Show that
ydx= xarccos(Z\/;) + J% dx
(2)
(c) Use the substitution Jx = %cos@ to show that
1 b
J‘S% dx = % cos? 6 df
0 - a
where a and b are limits to be determined.
4)
(d) Hence, determine the exact value of
’ arccos (2 Jx )dx
0
“)
J
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