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TIME ALLOWED FOR THIS PAPER:

Reading time before commencing the paper 5 minutes
Working time for paper 50 minutes
Total Pages: 12 pages
Total Questions A 10 questions
Total Marks: 40 marks

MATERIALS REQUIRED/RECOMMENDED FOR THIS SECTION

o To be provided by the supervisor

This Question/Answer Booklet
Formula Sheet

o To be provided by the candidate

Standard items: pens, pencils, sharpener, eraser, correction fluid, ruler, highlighters
Special items: nil

IMPORTANT NOTICE 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. If you have any unauthorised material with you, hand it to the
supervisor before reading any further.




3CDMAS — SECTION ONE

Semester 1 Exam - 2010

Calculator-free

STRUCTURE OF THIS PAPER
Number of Number of Suggested
Section questions questions to be working time | Marks available
available answered (minutes)
Section One: 6 6 50 40

Total 120
INSTRUCTIONS TO CANDIDATES
1. The rules for the conduct of this examination are detailed in the booklet WACE Examinations

Handbook. Sitting this examination implies that you agree to abide by these rules.

2. Answer the questions according to the following instructions.

Section One: Write answers in this Question/Answer Booklet.
All questions should be answered.

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 answers given without supporting reasoning cannot be
allocated 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. It is recommended that you do not use pencil

except in diagrams.

3. You must be careful to confine your responses to the specific questions asked and to follow any

instructions that are specific to a particular question.

4. 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.

Page 2




Semester 1 Exam - 2010 3CDMAS — SECTION ONE

Question 1 [1+1+1+2=5marks]

The figure below shows the cuboid
OABCGDEEF, with:

0A=3,0C=4 and 0OG = 2.

Given that:

- oeref

express the following in terms of i, j and k.

@ OE=  ypt 3) vLk v (1]
(b) DF= Go—- b vd [1]
© AF= i — 3y * Ak v 1]
(d) TfM is the mid-point of DE and N is the mid-point of FC, then find |MN]. 2]

v

] =1 -m] = | (6)-)
R N L

i

o
-
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3CDMAS — SECTION ONE Semester 1 Exam - 2010

Question 2 [1+1+1+4=7marks]

An object moves with constant speed, in ms”, and its position ; from the origin at any time z,
is given by:

2-x _y+1 __z
3 2 5
(a) What is the velocity vector of this object? [1]
£z 27X —» x= 2-3F 2 &)
3 M N e A
—~ o =)
v 9t s »3_._.;”,@ |
2 -
: \f -3
- 0+St - = 2
(b) What is the position vector of this object at # = 4? [1]
) . [
2~ 3%y ~ 10
) =(qane | = 7 v
o +S24U X

-8 -2
The position vector of another object is given by: 1, = (29) +t (—1)
20 3

(¢) What is the relative velocity of the second object with respect to the first? 1]
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Semester | Exam - 2010 3CDMAS ~ SECTION ONE

(Question 2 continued)

(d) Show that these two object collide, and find the time and position where this occurs.

F. = T'
z 3% v
5% 20+3 °’L

: ' -3

-3 0
- C\(io\ = ?‘ i‘ fpad \Ci
Seo Sc

2o 30

820 ) <-’2,:8’ / chokery S
= 14
So

28 .
Wi al i 0(/6 t;{aﬂ@‘ ‘
othoce ! ( g
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3CDMAS — SECTION ONE Semester 1 Exam - 2010

Question 3 [4 marks]

Use De Moivre’s theorem to determine the three cubic roots of  z = 44/3 — 4i.
Express your answers using exact values.

ER SV o= ééysaie :\,}_e:cp: Y [4]
— v;'\ _’%' _ h_;‘,__’:
@,TCA (ﬁibﬁ) LJ

i Z= g s C—g\ \/

-1 iz - i
e - e —
i® 3 7 13
T T A ¢ o
R R s e
17 ,3 P4 id IE;




Semester 1 Exam - 2010 3CDMAS — SECTION ONE

Question 4 [2 + 2 + 2 = 6 marks]
A particle follows an elliptical path described by the parametric equations given below.

x(t) = 2cost and y(t) = sint

(a) Find the Cartesian equation of the path described by this particle. (2]

—_ -2
e (st =2 —» (wyvt = X
Y
‘!’.
1 = 4
e Sint= 9 —* S0 J
2, gt
Stabt et = gre Beo=

(b) Obtain % in terms of x and y. 2]

N \
(;:( ’i F2> B &;( j
2_‘-'%( A,baql:g»

dy _T
(¢) Evaluated ™ fort = 4. [2]

"(15)7 2 Lot (1‘:> = 21'; ‘ il \/
N Tr— R
\/
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3CDMAS — SECTION ONE

Question 5

[7 marks]

Choose an appropriate substitution to determine

Semester 1 Exam - 2010

Vs
f 3 dx [7]
Show ALL working. Lot X= 231n \/ Cw’«lw’#t
C,MT(J-
O}j« - N wi
¢ I
— |23 D cosuwdi )
= |2 = s A |V (gt
= 4 gwgludu \/ <2 = #sin M
3
‘fvx‘q’ — Y- GFsin M
=Y ([~Sihi’ll/"\)
= % g |+ gos b\ du \/ — Yoot FAL
5 S 7 ~ .
. G-xt = Yooy Q_CCSJ»L‘)
— ?_gd},{, + gwgwcbl
= = 3

wnd




Semester 1 Exam - 2010 3CDMAS - SECTION ONE

Question 6 [6 marks]

A triangle is inscribed within a semicircle of radius 7 = 1 metre as shown.
Use calculus to find the values of a and b that maximise the area of the triangle.
Show ALL working.

[6]

2
IR 2. a
2 &.L +b =2
bz -a* \/ 4:________>
1m

!

END OF SECTION ONE
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NAME:

Maska g )‘i%

TIME ALLOWED FOR THIS PAPER:

Reading time before commencing the paper 10 minutes
Working time for paper 100 minutes
Total Pages: 20 pages
Total Questions 13 questions
Total Marks: 80 marks

MATERIALS 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, 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 NOTICE 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. If you have any unauthorised material with you, hand it to the
supervisor before reading any further.
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3CDMAS — SECTION TWO Semester 1 Exam - 2010

STRUCTURE OF THIS PAPER

Number of Number of Suggested

Section questions questions to be working time Marks available
available answered

, “‘(_I‘ninutes

Section Two:
Calculator-
assumed

Total 120

INSTRUCTIONS TO CANDIDATES

1. The rules for the conduct of this examination are detailed in the booklet WACE Examinations
Handbook. Sitting this examination implies that you agree to abide by these rules.

2. Answer the questions according to the following instructions.

Section Two: Write answers in this Question/Answer Booklet.
All questions should be answered. 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 answers given
without supporting reasoning cannot be allocated 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. It is recommended
that you do not use pencil except in diagrams.

3. You must be careful to confine your responses to the specific questions asked and to follow any
instructions that are specific to a particular question.

4. 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.
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Semester 1 Exam - 2010 3CDMAS — SECTION TWO

Question 1 [ 8 marks]

Consider the three functions given below.

y 41 = 3t2 z=— x+5=2z3
(a) Findj—zin terms of z. , [5]
09 =3E-1 = & et S
dr -
o EE"’:.' ey - 6 \//
& (-v)* -9

," G I - . . pA - SN L - L
Ix gx 4z g T et (e (o8t ook (-t

‘ 3
(b) Find %2 in terms of #. (Do not simplify) 3]
2 o
d% - 4 o&tﬂ&t T owx= 1 g
O\'ﬂz CL- dj’ Cb(« C‘_\ig

e

|
L] 6o
ax? 3

v v
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3CDMAS — SECTION TWO

Semester 1 Exam - 2010

Question 2 [1+2+2+2+3=10 marks]

0
Three position vectors are given: A= (2) B
3

(a) Find a unit vector in the direction of 4 with the magnitude of B.

1B = Jiti+d =6
Al = e = V3

—

Py o~

(

1

2

)

[1]

[2]

(¢) Find the equation of a line L, that passes through C and is perpendicular to L;. [2]

ned b L <)<ﬂ§—0

o awoe (8) V7




Semester 1 Exam - 2010 3CDMAS — SECTION TWO

(Question 2 continued)

(d) Find the equation of the plane [;: ax + by + cz = 1, that passes through all three points.  [2]

OxX 4—%4. 3z = | o L
3 QAZ &L= >
* “3 o - \2:0
. o =\
_’><.~~9 v 42 ) ’X:é
X+ Z o=
3 3

(e) Another plane [], is parallel to [, and is 1 unit away from [], .
Find an equation for [], of the form r = m + An + up. (3]

— i —_ g
.- (’1\ AC = | -2

IP:\ = \]—E Lt D be mte direci o~ ot A

— £

but 4 vk awdy o
et g < T2 ()

A

S P N:Tsf'<>ﬂ\<? 3)
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3CDMAS —~ SECTION TWO

Semester 1 Exam - 2010

Question 3 [5 marks)

Find the equation of the tangent to the curve sinxy =sinx +siny at the point (0, ).

EX o0 JOM QAT g ot whiss

d (s{‘n x?B = 4 (sin x4 &in;B

o a:( ax

o ) Ax .

v /

@ xacsxy-—w&?}B = LoSx -g et g
a&x

x (cSXxy— Losy

S

® ci:&\ = ws@d‘ﬂwg@#
dx | (o, T oonr

‘=Lz2-‘§'—=l:__‘1)
(1

Ci~a)x3C

c=m) T

N\
Q
¥
T
ot
)

(5]
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Semester 1 Exam - 2010 3CDMAS — SECTION TWO

Question 4 [6 marks]

An observatory is studying the average speed at which shooting stars enter our atmosphere.
A shooting star normally starts to glow from 80km above the surface of the Earth.

One shooting star enters the atmosphere at an angle of 60° with the vertical as shown.
When the shootmg star is 90 km from the observatory, the star is measured to be moving at

1200 kmh™! from the observatory itself. ( (0. rm);«ue o s W)

Find the linear speed of the shooting star at this instant.

Ay _ 1200 Wm/h
°

80 km

v,

s A 2 A8\ % wilbo
, -3’ o \3 % 1+ 50 —2 (80)

—

-

Xl_g_ ‘8(;:2'—» ¥O x ~-Ag = C

GC};X: ["LCDXQO o= 1 1Ay
M grys~ do ov
| X= G 48 ve
J49.9 Ibm4
i
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3CDMAS — SECTION TWO

Semester 1 Exam - 2010

Question 5

[4 marks]

The radius of the Moon was measured to be 1 737.4 km, however the digital equipment used

to obtain this measurement had an error margin of 0.5%.

Use the calculus of small changes to obtain the approximate percentage of error obtained
when we estimate the surface area of the Moon.

2
A: q"‘ﬁ(

db _ gy
dr

e

SE» - gy\&’rr

e N

Pr TR

\/

2 8
-

SA=z Srdl - §n gHr \/

v

=2 CO:S 2
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Semester 1 Exam - 2010 3CDMAS — SECTION TWO

Question 6 [3 + 4 =7 marks]

Determine:

(@) [cosiat dt where a is a constant. [3)

gm ot (s dkd 7
= Scos.oio\“ﬁ't- %O@Sai suntak &

)
Sina}-‘ 4 C

A Y-y

1

(b) f \7—;_—2 dx using the substitution u? = x — 1 (4]
2
x= . -+
: A% _ L~ AX = ’Lukdm,!
) g ue2)  2d - | \/
pre

- 9 gul?@z}ch& \/
v

= .%)«L% + Fu +C
3
3/2

Y | ,A
= 2 (x) 4+ 4()(-&)2_ +C \/
3

% , «, |
< = -;: Cxeﬂl("l’(~)03 4+ ) Simplhed
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3CDMAS — SECTION TWO Semester 1 Exam - 2010

Question 7 [S marks]

Given that L+vx how that A 2 d give the val fa,band

iven tha = , showthat —— = ————— , and give the values of a, b and c.
VE1 TR dx  xb(1—yz)® T °

Show ALL working.

U

V2 (‘G&" -
b=/ "
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Semester 1 Exam - 2010 3CDMAS — SECTION TWO

Question 8 [ 2+2+3="7marks]
A particle starts from rest at ¢ = 0, and its acceleration is given by a = 1 + 4t ms™.

(a) Find an expression for the velocity of the particle in terms of z. (2]

o 2
(O = Cq't"_\\ 4+ C \/

GC =
G
o
Cc==\| Vv
G
3,
- ) S _ 1
=D (- HErD .
4 G
(b) Find and expression of the displacement of the particle in terms of ¢. [2]
. ) S/s,
g4t = ‘ — :
6o C
» |
C = —=2 ,
6o '
— 5,
-+ - X, i
e = @ x 1
Go G e
(¢) Find the displacement and the acceleration of the particle when its velocity is -Z- ms™. [3]
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3CDMAS — SECTION TWO Semester 1 Exam - 2010

Question 9 [2 +2 = 4 marks]

(a) Find the acute angle between the planes 2x + 3y — 5z = 10 and - x + 2y + 4z = 4. [2]

2 AN
’ r\"(j’)g): te) Yo (ﬁ} =U

(3)-(3)= 2 veme =0} V7
%g\::\);?? 9_’00;\ 16
| i - \5;3\}:;
i

dERE - ggagij\/

{ 4

k

1
(b) Find the value of k so that the vector (1 + k) belongs to the plane r - ( 2 ) = 5. (2]
1-k% -1

k. '
(\&k><j§\ =9 \/
(Renl S

R &2 2k -1 +R =S
k=¥

SIS

=D

L’.‘Page 12



Semester 1 Exam - 2010 3CDMAS — SECTION TWO

Question 10 [3 + 3 =6 marks]

a 10 0
A particle moves with velocity (b) kmh™ and passes through (—40) and (—20) at 6 am and

. c 40 10
8 am respectively.

(a) Find the values of a, b and c. [3]

. o
Lek - (t:o> =2 T(O\: N
RN

o ‘a o’
oo U= [ oye |+ 2 b =~ {—20C
4o C o ‘

L= 10 —
c = —IS "
(b) Find where and when the particle crosses tl@‘ [3]
Z2=0

: r(ﬁ), E_Wf '<Lm \
- ) T - 4 8O/3 T — [ - ¥ _ :
YO sl T\ o \/
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3CDMAS ~ SECTION TWO Semester 1 Exam - 2010

Question 11 [4 marks]

In AABC shown, the points M and N divide the
segments AB and AC respectively in the ratio 1: 3. b a
Let AB = a and AC = b.

(a) Find an expression for BC and MN in terms of a and b. [2]

—_— —>

> BC = AC - AP = ffi““ftj'\/

—_— i
o HN:J-(!D._.Q’) /
(b) Prove that BC = 4MN 2]
RC = b-&
4ok (b o
- >~ qC,_,Q //
L

—> @

LI-—Page 14



Semester 1 Exam - 2010 3CDMAS — SECTION TWO

Question 12 [4 +5 =9 marks]

Use the fact that limg_,g Slge =1 and limg_, 1—C; S =0 to find the following limits.
1- 2 . 2. . NP
@ limee ™22 = e [— ostx 4 Sietx [4]
X PC v
. L <z _ e PN 2.)‘ \/
Qs Sin Hes — oy s
x 0 X 2
S 9 sint \/
x_ 70 x &
2
R 2
= Q J?A/m &;__" =20) =

2sinx—sin 2x

(b) limy,g———>— [5]

1—-cos2x
\ W X e S X
= Jpn Rovx =2 \
1 \/

%P0 Lin xd etx — oPX £ SinTx
_ M Q2P X (\w— C,OS%} \/ﬂ
: A
X0 28I K

= )@(n’f’ \— oS X ~ X "
= L =

X -0 Sin X
= M — -
X_=>0
S X
’ZC
_ O

««___‘:O\‘l\/.

Page 15 Ci



3CDMAS — SECTION TWO Semester 1 Exam - 2010

Question 13 [3 +2 =5 marks]

The motion of a particle is described by the equation: d—tz— +47%x =0

(a) Given that the particle begins at the origin, with positive velocity and has a maximum
velocity of 81 m/sec, determine the displacement of the particle at any time 7. (3]

oM = WF x(€) = Asin (Rt + %)
x(e) = A Sin (p) =
s Ao = sin B =0
;[) —0 ot T
o w(£)= ghoos(kt+d)

2(c) = Khwsp Yo = g=o T

omd R 70
K= _Gm” x ()= Qi fr Los (24)
¢ - 2P =&
k=21 | \/ % (o = = A=

x() = fsin (art) 1‘/

(b) Find the amplitude and the period of its motion. [2]

END OF PAPER
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