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1. Relative to a fixed origin O, the points A, B, C and D have coordinates (0, 4, 1), (4, 0, 0),
(3, 5, 2) and (2, 2, k) respectively, where £ is a constant.
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(a) Determine the exact area of triangle 4ABC.
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(b) Determine in terms of k, the volume of the tetrahedron ABCD, simplifying
your answer.
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where p is a constant to be determined.
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where k is a constant

NN
NN

(a) Determine the values of & for which A is singular.

Given that A is non-singular,

(b) find A™', giving your answer in terms of .
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4.

Using the substitution x = 4coshf show that

1 ax

dx = +
(xz _ 16)% \/Xz —-16 ¢

|x| >4

where a is a constant to be determined and c is an arbitrary constant.
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6 2 -1
M=|-2 6 -1
-1 -1 5

Given that 8 is an eigenvalue of M

(a) determine an eigenvector corresponding to the eigenvalue 8

2

(b) Determine the other two eigenvalues of M.
3)

(¢) Hence find an orthogonal matrix P and a diagonal matrix D such that PPTMP = D
“)
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(a) Show that

(b) Hence show that

1
= %(x2 +3)2(x* + px2+q)+ k

xS
—dx
J\/xz +3

where p and ¢ are integers to be determined and £ is an arbitrary constant.

()

(C))
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7.

The point P has coordinates (1, 2, 1)
The line / has Cartesian equation

x-3 y+l z+45
5 3 -8

The plane /1, contains the point P and the line /.
(a) Show that a Cartesian equation for /7, is

6x —2y+3z=5
)

The point Q has coordinates (2, k, —7), where k is a constant.

(b) Show that the shortest distance between /7, and Q is

2
=k +7|
7
(2)
The plane /7, has Cartesian equation 8x —4y +z = -3

Given that the shortest distance between /1, and Q is the same as the shortest distance
between /7, and Q,

(c) determine the possible values of £.

(C))

~N
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8.

The curve C has equation

y=2+1In(1-x?) %gxg

| w

(a) Show that the length of the curve C is given by

N

1+ x?
X dx
1—x?

—_

(C))

(b) Hence, using algebraic integration, show that the length of the curve C is p + Ing
where p and g are rational numbers to be determined.
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9.

The ellipse £ has equation

2 2

LEL_ + :Zl_ =1
25 16

The point P lies on the ellipse and has coordinates (5 cos#, 4 sin#) where 0 < 6 <

The line / is the normal to the ellipse at the point P.
(a) Show that an equation for / is

Sxsinf — 4ycosf = 9sinfcos b

The point F is the focus of £ that lies on the positive x-axis.

(b) Determine the coordinates of F.

The line / crosses the x-axis at the point Q.

(c¢) Show that

o _,

|PF|

where e is the eccentricity of E.

T

2

(6

()

(©))

~
Leave

blank

32

P 6 6 6 4 2 A 0 3 2 3 6

8888
SRS

RAICK
KRR

piotelotoioress

55
RLIRLLLKLSS

OO
RS

o ssessse0ssss
QS ototelotetotetetotetetes

X
5
3
1
0%

1
A

<
’00000000000000000/

<

S5
oS

"
A%
23

050>
25
<)
v
o

<]

L-

K
5
N

KA
‘V"‘Q
B

4
0%

bose
PO

Sl

KK

poe%evar]
%%

0%

o
KIS
SREELX

5
X
55

ototetode
)
QRIS

SERERS
RRELRLLN
SRS

KR
<
fogose:

%

SRR
Sttt totetetetet
o etetotels!

ngﬁﬁﬁﬁﬁﬁﬁp
X
5

00000,
oot

X
K
oot ot totetetetetetetetoted

COROARAK
SO ea e totonesetatetesetototesetototosst
S RRRIRRIIRILILLLLLLL LR

X
L

XX
JEL
8

X
%!
Poget3"
A
bR
S

<

SRS
=
SIS
2 S
2SS
boSece o o8
DoSocasiels
LI
S
ST
TIPS
SRIRS
DJeraiogte
s
S
PO 2308
SEK
oY’
R
oSS

&

%5

5

&

x5

b

oS

&

x5

boge, |
K
Bo%e®

x5

b

K

x5

x5

&

K

oS

X

&

K
SRR
Bosesosetese

D letodotes
SRILS



>

K
X5

XK

G0

255
ool

55

<
LK
d‘

X

XX

0

2558
SS90 00 00 00 00

SGEISEELIEL
RRLHLRRLRKRARRK,

000

5
%!

LK

%

0
RIK
S lototeds

25

190965 %%
AKX
o0 e %%
109 % %
ool

e

%
§’
{
V&Y
0%
LS

9%
2000
D

]
é’

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

<
O
X
0
2625

KOO IAAAR A AR A A AR AR A

0
plogets

%%
QLS

QRO
EIRIBEILS
SeS0geses
KX

SERAES
5

KRLKL
e O O O 0t

0008
RIS

Q
IR
ney | S0ty

T

5

ot
5
S

IR

KL
bose!

q;gy?ug
S
SORRLIRILRIIIIEREKK,

A
&
S

52
-
c

%

vy

%%
<

%

<
fﬂﬁ%

%
Dotede!

%
S

3§

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

A
LS
SRS
RIS

KL
XORAARRARKAARAK AR

%%
%%
ototeled

<
0%
$e%4
>

6
Satesese
000
Y KRR
2555

(0 0.0
222
o
&3

2030.93
Sotates

¢
ot
"

<

%

0%

ook

<KX <8
CRICRRIIR
SREIHEKLE

e
XSS

IS
CALICRAEA
K IXRARL
RRRKS

S totetotetetetetoted

0%
QL

5
o%

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

&
o5

2
b9t
PRtItatstatotetstotetets!

oo
S

%%

3%,

Question 9 continued

Leave
blank

P 6 6 6 4 2 A 0 3 3 3 6

33

Turn over »



Question 9 continued

Leave
blank

34

P 6 6 6 4 2 A 0 3 4 3 6

0002
KGR
X XX XX
SRS

S
55
2

(XX
RS
25

XX XX XX

SIS
pretsiesetes!
Sateteseseses
X
e

O
0
SF

A

%%

oSS
K RSLRRKLR R KKK

R GIRIER IR LERKK

<
oo
5S

b
2

R

A
.
X2

<
¢
)
\Veva
25

O

ol

N

LN

SIS
RIS

05

CRESLSE
A EO

AR,

0.0, 9.0:0,
QgO
4

3,

O

AR KA
KGR
e

<
<

<
'
2K

b > %

oa
R

<
o
oot tetotetetatetetetotetetotetototetods

0
%
o

5
RS
ORLLKLLEIS

SSESTES
%
000 0 0O 000 OO 0000 0 0.0

pofosesesessses

%%

IR
LKL

R IIA

IR

SRS
3&&’0 %”w%
boss
<5

LS

R RERIGHR KK
KRR K IR KRR LCIR KRR K

O
88
3 1559
AL
ORS

oA
BoSe=icies
Botoieceioss
socomemos
PP
o
Patatess

5
%ot
e
%S

<
S

(L
e

&

5
oS
<
»:& % ]
<
QRLR

o
S
9%

%
o%
;

QR
SRR



>

K
X5

XK

G0

255
ool

55

<
LK
d‘

X

XX

0

2558
SS90 00 00 00 00

SGEISEELIEL
RRLHLRRLRKRARRK,

000

5
%!

LK

%

0
RIK
S lototeds

25

190965 %%
AKX
o0 e %%
109 % %
ool

e

%
§’
{
V&Y
0%
LS

9%
2000
D

]
é’

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘?
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

<
O
X
0
2625

KOO IAAAR A AR A A AR AR A

0
plogets

%%
QLS

QRO
EIRIBEILS
SeS0geses
KX

SERAES
5

KRLKL
e O O O 0t

0008
RIS

Q
IR
ney | S0ty

T

5

ot
5
S

IR

KL
bose!

q;gy?ug
S
SORRLIRILRIIIIEREKK,

A
&
S

52
-
c

%

vy

%%
<

%

<
fﬂﬁ%

%
Dotede!

%
S

3§

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

A
LS
SRS
RIS

KL
XORAARRARKAARAK AR

%%
%%
ototeled

<
0%
$e%4
>

6
Satesese
000
Y KRR
2555

(0 0.0
222
o
&3

2030.93
Sotates

¢
ot
"

<

%

0%

ook

<KX <8
CRICRRIIR
SREIHEKLE

e
XSS

IS
CALICRAEA
K IXRARL
RRRKS

S totetotetetetetoted

0%
QL

5
o%

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

&
o5

2
b9t
PRtItatstatotetstotetets!

oo
S

%%

3%,

Question 9 continued

Leave
blank

P 6 6 6 4 2 A 0 3 5 3 6

35

Turn over »



Question 9 continued

(Total 12 marks)

~N
Leave

blank

Q9

TOTAL FOR PAPER: 75 MARKS
END

36

P 6 6 6 4 2 A 0 3 6 3 6

G
35
258

00
KK
SO

%
LK
0’0

K
Seotetetotetetetetote!

<
%
20
O SRAatatatatatetotetel

GERRELENLS
CXRRLLRRLLRRL

e
35S
oo
detess

2
P00 o 4
0’0‘9‘0"
CXERS
S 208
9%
%

B3 o0 0%
KIS
“"ﬁt*

ot
ot
otue!

KX

X

K
RS
‘:‘MOQ

2K

X%
ototelotetetetess

%
0%
XX
IR KIRIKK,

b > %

oa
R

¢
oot tetotetetatetetetotetetotetototetods

S y
Y

%%

IR
LKL

R IIA

IR

SRS
:‘:‘0‘00 0‘0‘0‘%
boss

<5

0
203
K
o5
5

LS

R RERIGHR KK
KRR K IR KRR LCIR KRR K

LA

<
358
o
P
Q%S

XX
8
T
Vs
e

ST

5%
%

<
btk
AQ'

ot

&S
SR

SRS
LR

KIS
poasesetedss
KRRRS
KKK
SEIES,
SRS,
KRGS
HRRRKS
SEIES,
SRS

RIS
peoasatesss
L8



