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Section One:
Calculator free

Name:

Time allowed for this section

Reading time before commencing work: 5 minutes
Working time for this section: 50 minutes

Material required/recommended for this section

To be provided by the supervisor
This Question/Answer Booklet
Formula Sheet

To be provided by the candidate
Standard items:  pens, pencils, pencil sharpener, eraser, correction fluid, ruler, highlighters

Special items: all

Important note to candidates

No other items may be used in this section of the examination. It is your responsibility to ensure
that you do not have any unauthorised notes or other items of a non-personal nature in the
examination room. [f you have any unauthorised material with you, hand it to the supervisor
before reading any further.
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Structure of this paper
Section Eﬁzst’zgnzf qul:sgiirtgfbe VWorking time Mgrks
. (minutes) avallable
avallable answered
Section One:
Calculator-free O 5 50 40
Section Two
Calculator-assumed 1 11 100 80
120
Question 1 2 3 5 Total
Marks 7/ 9 10 5 40
Awarded
Instructions to candidates
1. The rules for the conduct of Western Australian external examinations are detalied in

the Year 12 Information Handbook 2010. Sitting this examination implies that you agree
to abide by these rules.

Write your answers in the spaces provided in this Question/Answer Booklet. Spare

pages are included at the end of this booklet. They can be used for planning your
responses and/or as additional space if required to continue an answer.

o Planning: If you use the spare pages for planning, indicate this clearly at the top of the

« Continuing an answer: If you need to use the space to continue an answer, indicate in
the original answer space where the answer is continued, i.e. give the page number.
Fill In the number of the question(s) that you are continuing to answer at the top of the

Show all your working clearly. Your working should be in sufficient detail to allow your

answers to be checked readily and for marks to be awarded for reasoning. Incorrect
located any marks. For any
question or part question worth more than two marks, valid working or justification is
required to receive full marks. If you repeat an answer to any question, ensure that you
cancel the answer you do not wish to have marked.

answers given without supporting reasoning cannot be a

2.
page.
page.
3.
4.

It Is recommended that you do not use pencil except in diagrams.




3 3CDMAS

Section One: Calculator-free (40 Marks)

This section has five (5) questions. Answer all questions. Write your answers in the space
provided.

Spare pages are included at the end of this booklet. They can be used for planning your
responses and/or as additional space if required to continue an answer.

¢ Planning: If you use the spare pages for planning, indicate this clearly at the top of the page.

e (Continuing an answer: If you need to use the space to continue an answer, indicate in the
original answer space where the answer is continued, i.e. give the page number. Fill in the
number of the question(s) that you are continuing to answer at the top of the page.

Suggested working time for this section is 50 minutes.

1. [7 marks]

Consider the functions f(x)=[2x+3| and g(x)=6-3x

(@)  Sketch both functions on the one set of axes below. [4]
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(b)  Use algebra to find the x-coordinates of the point(s) of intersection. (3]



(@)

Consider the conjecture: (a+2)" 20

()

(I

(iii)

Provide an example that supports this conjecture.

Provide a counter-example that disproves this conjecture.

Amend the original conjecture so that is always true.

3CDMAS

[9 marks]

1]

1]

1]
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Question 2 continued...

(b) Use the principal of mathematical induction to prove that:
] ] ] 7

+ ... =
2x5 5x8 GBn-1D)(3Bn+2) 6n+4

forallm €™ . [6]



(0)

Find:
d Izluu
| — di
(0 dt £1+u3 |
(ii) J(sinx+cos X" dx

Use an appropriate substitution to evaluate the integral:

¢
ax
!x/ﬁl——-xg

3CDMAS

[10 marks]

2]

0]
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19 marks]

f z=cis@ =cos@+isin@ and w=rcis¢g =cos@g+ising,where 0, ¢ are acute:

Express z~ in terms of real and imaginary components. 2]
Show that zw=—cis(6+¢) . (3]
Find the modulus and argument of z+1 in terms of & (4]

Hint: Draw a diagram]
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5. [6 marks]

(a) Z = \/5 +1 1S a point in the complex plane that forms one of the vertices of an equiiateral
triangle. The triangle is inscribed within a circle of radius 2 units whose centre is the
origin. Find the other two vertices of this triangle. [3]
3
(b) Hence or otherwise, evaluate (\/§+ z') . (2]

END OF SECTION ONE
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Additional working space

Question number(s):
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Section Two:
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Name:
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Time allowed for this section

Reading time before commencing work: 10 minutes
Working time for this section: 100 minutes

Material required/recommended for this section

To be provided by the supervisor

This Question/Answer Booklet
Formula Sheet (retained from Section One)

To be provided by the candidate
Standard items: pens, pencils, pencil sharpener, eraser, correction fluid, ruler, highlighters

Special items:  drawing instruments, templates, notes on two unfolded sheets of A4 paper,
and up to three calculators satisfying the conditions set by the Curriculum

Council for this examination

Important note to candidates

No other items may be taken into the examination room. [t is your responsibility to ensure that
you do not have any unauthorised notes or other items of a non-personal nature in the
examination room. If you have any unauthorised material with you, hand it to the supervisor

before reading any further.
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Structure of this paper
Section EEZSt;iinrnzf qur::t:gzzrtgfbe VWorking time Marks
available answered (minutes) available
Section One;
Calculator-free O O 50 40
Section Two '
Calculator-assumed 11 1 100 80
120
Question 1 2 3 4 6 7 8 9 10 11 | Total
Marks 4 4 10 6 7 6 12 3 11 7 80
Awarded
Instructions to candidates
1. Write your answers in the spaces provided in this Question/Answer Booklet. Spare

pages are Included at the end of this booklet. Tr
responses and/or as additional space if required to contl

e Planning: If you use the spare pages for planning, ir

the page.

ey can be used for planning your
nue an answer.

dicate this clearly at the top of

e Continuing an answer: If you need to use the space to continue an answer, indicate in
the original answer space where the answer is continued, i.e. give the page number.
Fill in the number of the question(s) that you are continuing to answer at the top of the

page.
2.
required to receive fu
cancel the answer yo
3.

located any marks. For any
Id working or justification is

Show all your working clearly. Your working should be in sufficient detall to allow your
answers to be checked readily and for marks to be awarded for reasoning. Incorrect

answers given without supporting reasoning cannot be a
guestion or part question worth more than two marks, va

| marks. If you repeat an answer to any question, ensure that you

U do not wish to have marked.

it 1Is recommended that you do not use pencil except in diagrams.
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Section Two: Calculator-assumed (80 Marks)

This section has eleven (11) questions. Answer all questions. Write your answers in the
space provided.

Spare pages are included at the end of this booklet. They can be used for planning your
responses and/or as additional space if required to continue an answer.
e Planning: If you use the spare pages for planning, indicate this clearly at the top of the page.

¢ Continuing an answer: If you need to use the space to continue an answer, indicate In the
original answer space where the answer is continued, i.e. give the page number. Fill in the
number of the question(s) that you are continuing to answer at tne top of the page.

Suggested working time for this section is 100 minutes.

1. [4 marks]

On the Argand diagrams below, plot the locus of z defined by:

(a) 1< Arg(z+1) L2 ' (2]
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[4 marks]

The distance between the polar co-ordinates _2\/5,6’ and Cartesian co-ordinates

oed

(\/5,1) is 5. Find the value of @ in radians, where 0 <0< .



3.
(a)

(0)

(2 §)
Findmandnif mA+ B =A4,where 4=

34

For what value(s) of £ will the matrix 4 =

(—n 10"
and B =
\ 6 “—2]’2/
7 )
be singular?

3CDMAS

[10 marks]
[3]

3]
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Question 3 continued ...

(C) f aX*+bX +cl=0and Z=Y"'XY , where X, Y and Z are square, non-singular
matrices, prove that aZ’ +bZ +¢cl =0 [4]

|
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The table below shows the breeding rates, survival rates and the initial population profile

of the population of quokkas on Bald Island.

Age (years) 0-2 2-4 4-6 0-8 8-10
Initial Population 100 150 200 80 40
Breeding Rate 0 1.1 0.8 0.7 0.2
Survival Rate 0.4 0.8 0.6 0.4 0
(a) State the Leslie matrix L for the population of quokkas. (2]
(b)  Find the total number of quokkas within the 4" generation. 2]

(C) Determine the approximate long term intergenerational rate of decline.

Explain your answer.

2]
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5. [5 marks]
. . o Sin y .
A curve is defined implicitly by: 1 =qay ,where g is a constant.
x —
Find the value of the constant « in the curve when y :—725 and g-)—/-: -—% .
X

Leave your answer as an exact value.

(7 marksl
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S. [6 marks]
. . o Sin |
A curve is defined implicitly by: 1 = ay ,where g s a constant.
x —
Find the value of the constant a in the curve when y :—72?— and -g)i = —% .
X

Leave your answer as an exact value.

( / marks[
|
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The temperature 7" C (Celsius) of a gold bar that is left to cool in cold storage is given

dl

by the equation — =—k(T —10) where k is a positive constant and ¢ is time measured

in minutes. In the first 10 minutes the temperature falls from 1000 C to 600 C.

(a) Find the value of k and hence a formula for T'in terms of ¢. [5]

(b) What will be the temperature of the bar after one hour? (1]

(c)  How long will it take for the bar to reach 30 C? 1]



10 3CDMAS

A cameraman is asked to film an aircraft flying overhead for a dramatic scene in a
movie. The cameraman fixes his camera at ground level and rotates the camera in a
vertical arc as the aircraft moves towards him. The aircraft approaches the cameraman
flying at a speed of 750 km/h whilst maintaining a constant height of 8000 m above the
ground. At what rate is the camera rotating (units in degrees/second) when the
horizontal distance of the aircraft is 5 km from the cameraman.

i12 marksi
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An object exhibits simple harmonic motion such that its displacement, x metres, from a
fixed point O on the line after r seconds is given by the equation:

x = Acos(At + B)

where A4, B and A are positive constants and 0 B<2r.
If v and « are the velocity (m/s) and acceleration (m/s?) respectively, show that

(a) a=-Ax 2]

(b) p' = AH(A4* —x°) 3]

The object passes through point O for the first time after 1 second and for the second time after

5 seconds, and the maximum distance that the particle moves away from the point O is 8
metres.

(C) Find the values of 4, Band 4 (4]
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(d) When is the first time that the object is furthest away from O? [2]

(e) What is the maximum speed of the object? [1]



13 3CDMAS

9. [8 marks]

Given the function f(x)=e"(x+1), ae R,

(a) Show that:
(i) f'(x)=e“(a[x+1]+1) vi

(ii) f'(x) = ae™ (a[x+1]+2) 1]

(b)  Show by mathematical induction that 7™ (x)=a"e” (a[x+1]+ rz), neR. [5]
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10. [11 marks]

Two birds, Eddie and Tweetie, are flying with constant velocities of (2, -1, 1) ms”

and (4, 1, -3) ms” respectively. At 10 am Eddie and Tweetie, relative to a birdbath

on the ground, are at position vectors of (0, 10, 10)mand (-7, 3, 24) m
respectively.

(a) Show that the two birds collide, and give the position at which this occurs. [3]

(b) Give the vector equation of the plane shared by the path of the two birds. 2]
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(C) Rocky the cat lies on the ground 20 m from the birdbath and in the same plane shared
by the birds. Calculate the position vector of Rocky relative to the birdbatn. [6]
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ah (6
The line r,is given by the following vector equation ro=31+4| 1
A2
(3
(a) Find the acute angle between the line »,and the plane r.; 1 |=5 . [3]
\2)
(b) Find the shortest distance from a point P(2, -2, 3) to the line r, . [4]

END OF SECTION TWO

W R—— ——
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1. The rules for the conduct of Western Australian external examinations are detailed in
the Year 12 information Handbook 2010. Sitting this examination implies that you agree

to abide by these rules.

2. Write your answers in the spaces provided in this Question/Answer Booklet. Spare
pages are included at the end of this bocklet. They can be used for planning your
responses and/or as additional space if required to continue an answer.

» Planning: If you use the spare pages for planning, indicate this clearly at the top of the

page.

o Continuing an answer. If you need to use the space to continue an answer, indicate in
the original answer space where the answer is continued, i.e. give the page humber.
Fill in the number of the question(s) that you are continuing to answer at the top of the

page.

3 Show all your working clearly. Your working should be in sufficient detail to allow your
answers to be checked readily and for marks to be awarded for reasoning. Inhcorrect

answers given without supporting reasoning cannot be a

question or part question worth more than two marks, va

cancel the answer you do not wish to have marked.

4, It is recommended that you do not use pencil except in diagrams.

ocated any marks. For any

id working or justification is
required to receive full marks. If you repeat an answer to any question, ensure that you
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Section One: Calcutator-free (40 Marks)

This section has five (5) questions. Answer all questions. Write your answers in the space
provided.

opare pages are included at the end of this booklet. They can be used for planning your
responses and/or as additional space if required to continue an answer.
o Planning: If you use the spare pages for planning, indicate this clearly at the top of the page.

» Continuing an answer: |f you need to use the space to continue an answer, indicate in the
original answer space where the answer is continued, i.e. give the page number. Fill in the
number of the question(s) that you are continuing to answer at the top of the page.

Suggested working time for this section is 50 minutes.
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1. [7 marks]

Consider the functions f(x)=[2x-3] and g(x)=6-3

(a)  Sketch both functions on the one set of axes below. 14]

I
(b)  Use algebra to find the x-coordinates of the point(s) of intersection. 3]
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2.

(@)

Consider the conjecture: (g +2)* 20

()

(i)

Provide an example that supports this conjecture.

q =0 (o+2)* Y0

Provide a counter-example that disproves this conjecture.

= =L

Amend the original conjecture so that is always true.

nelR
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3CDMAS

[9 marks]

1]

1]



Question 2 continued...
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Use the principal of mathematical induction to prove that:
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[10 marks]
(a)  Find;
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(D) U]se an appropriate substitution to evaluate the integral: [5)
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4, [9 marks]
If 2=cis6 =cos@+isin@ and w=cis¢= cos ¢ +isin ¢, where ¢, ¢ are acute:
(a) Express z interms of real and imaginary components (2]
~A
{"‘1 : ((_IS @:‘\ L
= e (- @\ (he. Mowre
Cosl B “-5““-(.'&\
2 (Q)Se o C‘\,\t.-.‘tj l//
(b) Show that z.w = cis(€ + ¢) [3]
Y = ¥ .w
v ( C...C}bﬁ'f? SERY 5'\\-@\) . ( (_Ob(b "+ CS \ "’*dj\
= (p$() (08 d;, + U eesd .'.sm(b + :.",51\,@9(:05(}: -5t MQ /
e osOeosh ~sinBsnd + (5.8 st T o)
& E.OSC,@ al ¢ ) 4+ ¢ S‘nm@‘} '*il\ ;/
e s (6 ) S/
(¢) Find the modulus and argument of z+1 in terms of 0 (4]
'Hint: Draw a diagram]
GA

z 5+ O

AR e

s 2] =\ OASC ﬁwmf s hesbu s

¢ ) : o f"CB (_Z‘ 4 \\ - _.(:3:._ /

v/ :

Di(iBf_}#\écU GE \I‘hbml‘w{j SRR ..LL
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LG&(,_’E; = =
&)

Nz LOS
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5. [5 marks]

(a)

8 3CODMAS

Z = \/§ 1 1s a point in the complex plane that forms one of the vertices of an equilateral

triangle. The triangle is inscribed within a circle of radius 2 units whose centre is the

origin. Find the other two vertices of this triangle.

I,

3]

5
{ a2y ( J‘;W

ma@ﬁ% e ) =

[ wh 2
Z'L“" ZC,‘.S (E T Ty :Z;)h ?...Ll\(jk]:; %)
s s (2 Loy {"T{)
A} ™. ) .
-v34L/// **ltv//
\
(b) Hence or otherwise, evaluate (\/3 -+ 1')3 (2]
\ T 4
(2067\

P AT
- L?' Co§ (T)

v

Vo v, X ‘ﬁ_‘
“5cmk13

= 8¢

/

END OF SECTION ONE
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1. Write your answers in the spaces provided in this Question/Answer Booklet. Spare

pages are included at the end of this booklet. They can be used for ptanning your
responses and/or as additional space if required to continue an answer.

o P

anning: If you use the spare pages for planning, indicate this clearly at the top of
the page.

. Conti:juiing an answer: If you need to use the space to continue an answer, indicate in
the _origmal answer space where the answer 1s continued, i.e. give the page number,
Fill in the number of the question{s) that you are continuing to answer at the top of the

page.

Show all your working clearly. Your working should be in sufficient detail to allow your

answers to be checked readily and for marks to be awarded for reasoning. Incorrect
ocated any marks. For any

answers given without supporting reasoning cannot be a
guestion or part question worth more than two marks, vali

d working or justification is

required to receive full marks. If you repeat an answer to any question, ensure that you
cancel the answer you do not wish to have marked.

tis recommended that you do not use pencil except in diagrams.
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Section Two: Calculator-assumed (80 Marks)

This section has eleven {(11) questions. Answer all guestions. Write your answers in the
space provided,

Spare pages are included at the end of this booklet. They can be used for planning your

responses and/or as additional space if required to continue an answer.

« Planning: If you use the spare pages for planning, indicate this clearly at the top of the page.

» Continuing an answer: If you need to use the space to continue an answer, indicate in the
otiginal answer space where the answer is continued, i.e. give the page number. Fillin the
number of the question(s) that you are continuing to answer at the top of the page.

Suggested working time for this section is 100 minutes.

1. ' [4 marks]
On the Argand diagrams below, plot the locus of z defined by:

(a) 1< Arg(z+1)s2 2]

- By
(b)  |z-1+3il<2 []
bt
A .
- T
e B ISR
' llll {-
,rt :
Corne Yaswaoguar Jooosgrremadeam] i"il \ i ' 'Mbﬂn
"""" -1: ,.. .
; ":"1// RS J (‘,@bﬁ\'\a L i
I R r?’,-';..,* f - | :
";"'!)Hf / g, ;7 :: \/ Dt}ﬂ{?(l 4\ \‘Dx{i{ Ll
L ‘:"r.i1f‘f;f:'_“f‘
o / .
o ‘_B..ﬁ ',..:i...--; ! |
o ?\v A

N el bt g i ot gk i, gy gy [ L el el el el B e P Sl e R A e o R at Bk e W e
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[4 marks]}

The distance between the polar co-ordinates *2\/5 0 land Cartesian co-ordinates

{xfil) s 5. Find the value of @ in radians, where 0 <6 < 7.

o o Py o gt i'iHJMl{HH”HH!H*hH i it ity vl -l-"ﬂ:}

<‘\Ti ,\j ~ LS‘? J 2 th} 1/

{1 d':::.. \} & : 1 r'}_L - 2 v (‘1 ces (6} F*@ L

c (T - oY 6
§,-0y = AT &7 /

SRV
= 2 - 7)\ A u'ﬁt.cl /



(b)

and B =

/

5
| (2 5)
Find mand nif mA4+-B= A, where A=
34,
2w SM T o s S
). | 4 =
oM ('l M LG =L h\ P ¢y
2‘\1.11.;1{ "",) Ii'l .' 5 A~ lo 11': S’
“ . .
Sono= Y
A :ﬂB
X T ImAn = L
E’.‘) - VN 2 /
h=

For what value(s) of £ will the matrix A=

{

~H

L 6

J .

~10)

“2”)

he singular?

3CDMAS

110 marks)
[3]
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Question 3 continued ...

(c) f aX*+bX +c¢l=0 and Z =Y"'XY where X, Y and Z are square, non-singular
matrices, prove that aZ” +bZ + ¢l =0, 4]

HS = aZf+b v ed
a4 Ve (Y YY) + L 4
g (v x ) B(YTx ) e O

= O ( Y XX ”ﬂ +- )::»C‘{”"}(‘f\ + X
A N N C A A AN e

X (axEY Ry Y] S
= Y {aXt4 bX 4 )Y

Yloly
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4. [6 marks]

The table below shows the breeding rates, survival rates and the initial population profile
of the population of quokkas on Bald Island.

Y ok

(Age(years)  [02 ~ To-4  [46 |68  [810
| Initial Population 4200 1180 0 1200 180 140 -
BreedingRate [0 11 {08  J07 102
Survival Rate 0.4 0.8 106 104 19
(a) State the Leslie matrix L for the population of quokkas. (2]
L= o 1 069 0 ovT
04 O O O 0
O 0% O O O
o © 046 O 6
6 0 O 0N O
| (b) Find the total number of quokkas within the 4" generation. (2]
I SRS PR R RS IR
100 /
%6
4-0
v

(C) Determine the approximate long term intergenerational rate of decline.

Explain your answer. 2]
PO - S.-‘ O /a DQA:V\-L
Po= 181 P =170 T
_ '
3 = 1T Dy = 9 l%“—?“’wké/u

VRCC&L o—% ‘Du[tu 1S a”rak‘rw\a*’c,b é:/ 6



A curve is defined implicitly by: 2

X ]

Find the value of the constant a in the curve when y = Z and 24 S

Leave your answer as an exact value.

0 = &(‘*Tg\(iﬂ*a*z
0 = ‘Q(u««*\\ + 5
7 = T 0
) = (em)
v G /
SRV
o Gkl B O.L))
() 1) v
5 -\
LI |
z 1 “
_ L
N

3CDMAS

{5 marks]

- =qy ,where ais a constant.

ik -

g) dx 4

oL, =mY
— 35 = ay

CQSS%(X} |\"’" 5\7\'.5 A(;j
(x-)* ax A
(S (%X*L:Yx-h "-SM( 'ta ~
.ﬁw vy ""'..-_.
(7&-1\‘ g A
O -1 o
(x-Ns =~ g a
4.
THe- = O /
St .
o = 29
o) . 4 I v
o & Tr'(;{.-..N- 1
g -
= Oe-N
X~ = 9
X = 3 v
o
Q= - l/
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[7 marks]

The temperature 7° ¢ (Celsius) of a gold bar that is left to cool in cold storage is given

" ( 1Y o B

by the equation 7 —&(7" ~10) where & Is a positive constant and ¢ is time measured
in minutes. In the first 10 minutes the temperature falls from 1000 "C to 600 "¢
ind the value of k and hence a formula for T'in terms of ¢ . 5]

T —

[

oL T S R

)

Y
Ll e e ol

jT--"to AU = ( e d \/

7 h"‘“\(.)‘ o =l A ‘/
Toip 5 v ae

~ A
VT* —_— IO Y QL,C E,
000~ 10+ (o Teow)
¢ ¢ - c:Lq ) /

T e 104940
(\QO R [ W | C({.{O 0 -t {(s S ( 1O fGOO\

What will be the temperature of the bar after one hour? (1]
- . -0 08 (L ‘
= (04 Q40 00 (o)
= 5437 1/

How long will it take for the bar to reach 30 (' ? * (1]
oy e | PRVt
0 = [04U0e "

‘(' = Y- 284 Lv:%..y , /
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[6 marks]

A cameraman is asked to film an aircraft flying overhead for a dramatic scene in a
movie. The cameraman fixes his camera at ground level and rotates the camera in a
vef*tical arc as the aircraft moves towards him. The aircraft approaches the cameraman
flying at a speed of 750 krm/h whilst maintaining a constant height of 8000 m above the

ground, At what rate is the camera rotating (units in degrees/second) when the
horizontal distance of the aircraft is 5 km from the cameraman.

. AL ke | I
h&L
i
T

Yoot
. ,,,i_., 150 | Chl 31)
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B. {12 marks]

An object exhibits simple harmonic motion such that its displacement, x metres, from a
fixed point O on the line after 1 seconds is given by the equation:

x = Acos(Al + B)

where A, B8 and A are positive constantsand 0£ 5 <27
if v and a are the velocity (m/s) and acceleration (m/s?) respectively, show that

(8)  a=m-A'x | 2]
\(::-’;, = /\ {‘\S\‘h (v\L* ‘%\
pe ¥+ A A (1148)
ke /

L) = v &
= {4 fve (A m t
L\ TAYERR [Xy+ @\
SR o (Ma ﬂ\) /
e (- &
« XL U\L (2 } %
= (L §

The object passes through point O for the first time after 1 second and for the sedcond_time after
5 seconds, and the maximum distance that the particle moves away from the point O 1s 8

metres.

(¢}  Findthe values of 4, Bana A (4]
(-Lj YA {—W O« %Q@S(}E( ) ..\_\.\
()L = = 5= T a6
A= & G- 1 L

— s



12

Question 8 continued. .

()

When is the first time that the object is furthest away from O7

-8 (F44T)

u..\ fod
o e T
Tl; e '}"\EL "\ ’ e
\. .
W =g b
bz R S 03 e

3COMAS

2]

[1]
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9. [8 marks]
Given the function f(x)=e¢“{(x+1), aeR,

(a) Show that:
i S =e"(a[x+1]+1) 2]

e /

i S(xy=ae™ (alx+1]+2) [1]

(b)  Show by mathematical induction that 7 (x) =a""e™ (a[m l|4n), neR. (5]

Bl broael (o) S
@) f\r{ wl  Aume S{wt&w* I/UMJ }:’V m:’k; ’H/U*ﬂ }’IQ(&.(;I /L
o b bbb f skl e
FE()= o ot GESIS |
ra) = oo e (_a[%-‘*"]*'\i\ Lot et o

o o (ol el ¢ 0t "

» C}\’-..kﬂ-l q){,( C\(“,{,'“.\ ”l"l(w\ \ qk“ld-i ej({( /
(\Llﬁ \ L(({O\()(/H.l {JL 4 W

- a(\t’--x\\*k. AN (D\Y)(,{\‘\ (\L-’x )w a

S’}'CL-\LM"!' l/x_ti d s l.@ / AT k“. | |
o ?? U\ MA]«.P)\.@L C.exj\ ?L-Cj.fft/“f{l‘v% ( S’Jﬁ,’/ﬁn\,c;](’ /}Mj, v " éjz .
.
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10. [11 marks]

Two birds, Eddie and Tweetie, are flying with constant velocities of <2, ~1, 1) s
and <4, 1, --3> ms™ respectively. At 10 am Eddie and Tweetie, relative to a birdbath

on the ground, are at position vectors of (0, 10, 10)mand (-7, 3, 24)
respectively,

(a) Show that the two birds collide, and give the position at which this occurs. (3]
-

[ddes & = (?‘3)"’ ( }1‘)* Taeed =T (?ﬂ“‘ (ml"

R A AT o ot 34 B} 1044 = 245
| LA = ) ™ 24 = 7] (H . K(:
25T ses -{ 2 4 \M L8 ’("’ 3 by s /

(N ('(‘)W]()DM"A‘} 0.(1(,»:.0.:‘ (.-’u+ —-} - % °)""

o (3T ) ( R
" )
O~ .V -
( ?b x 3y 13-y id /

(b) Give the vector equation of the plane shared by the path of the two birds. (2]
/ 7 L §
{». ] ‘t)‘;— -i )\ = ‘ ,..'. )j/ _,.-‘-5
r~ \ 13y t ,. 5 |
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Question 10 continued...

(¢)  Rocky the cat lies on the ground 20 m from the birdbath and in the same plane shared
by the birds. Calculate the position vector of Rocky relative to the birdbath. (6]

KML3=:Q:-(§\ /

T L
gokaht T L0

pt bRt = (00 /
: r { 4 ‘
) \ 6:"3_ A }1) +4rf /
( ; \wx—) ) 4
o= YN 4 4 »
b - bT-Ay”
D = R*r"f‘ ) - '_Q/v /
['ffif‘ r OfF 6"“«.4,, mﬁf{i\or(}(

th La %l‘ MUHFU\ vow§ Sb‘ Uty [ I~ Cﬂbl, (&4

{1

m-:-a{z.ﬂiﬁu b 1§ W
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11. [7 marks]
1Y [ 6)
Theline r,is given by the following vector equation ! posl 30 AL ]
1 Lﬁzj
&)
(a) Find the acute angle between the line r, and the plane .| 1 =5 . [3)
| / \2,
Y, (({\ :5 (E}f(%\) §®
- - | { '
r//‘r_,ﬂf // - L -1 t l lf (O /
- IR 65O
O =G§1-24¢ s
¢ = Qo - St
< 516 ya

(b) ind the shortest distance from a point P(2, -2, 3) to the line r, . (4]

ALY ..

7 ( 14 A {}“‘i A4 A )

*\ 174 e
\ 5. 5 A 1/
-2 | ’
2-*1.2)) ~ aur '::(" \
o Cltmu‘ﬂwx Ve "* !I:M "’L"}* TE

-...L"
Ph .k =0

C-ﬂi 46N fr /
§ 4 \ (i\i ®!

AL

L-14
3K- 6+ S rddnd = O
T
A s ;‘i’( /
o[- )du
VRE s

=ND OF SECTION TWO
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