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PART I
MULTIPLE-CHOICE QUESTION BOOK

This examination has two parts: Part I (multiple-choice questions) and Part II (short-answer questions).
Part I consists of this question book and must be answered on the answer sheet provided for multiple-
choice questions.

Part II consists of a separate question and answer book.

You must complete both parts in the time allotted. When you have completed one part continue
immediately to the other part.

Structure of book

Number of Number of questions Number of
questions to be answered marks
30 30 30

Students are NOT permitted to bring mobile phones and/or any other electronic communication
devices into the examination room.

These questions have been written and published to assist students in their preparations for the 2005 Specialist Mathematics
Examination 1. The questions and associated answers and solutions do not necessarily reflect the views of the Victorian Curriculum
and Assessment Authority. The Association gratefully acknowledges the permission of the Authority to reproduce the formula sheet.

This Trial Examination is licensed to the purchasing school or educational organisation with permission for copying within that
school or educational organisation. No part of this publication may be reproduced, transmitted or distributed, in any form or by any
means, outside purchasing schools or educational organisations or by individual purchaser, without permission.
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Multiple-Choice Answer Sheet

Student’s Name

Circle the letter that corresponds to each answer.

1. A B C D E

2. A B C D E

3. A B C D E

4. A B C D E

5. A B C D E

6. A B C D E

7. A B C D E

8. A B C D E

9. A B C D E
10. A B C D E
11. A B C D E
12. A B C D E
13. A B C D E
14. A B C D E
15. A B C D E
16. A B C D E
17. A B C D E
18. A B C D E
19. A B C D E
20. A B C D E
21. A B C D E
22, A B C D E
23. A B C D E
24. A B C D E
25. A B C D E
26. A B C D E
27. A B C D E
28. A B C D E
29. A B C D E
30. A B C D E

Specialist Mathematics Multiple-Choice Answer Sheet. © The Mathematical Association of Victoria 2005
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Instructions for Part |
Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct for the question.
A correct answer scores 1, an incorrect answer scores 0.
Marks will not be deducted for incorrect answers.
No marks will be given if more than one answer is completed for any question.
Take the acceleration due to gravity to have magnitude g m/s2, where g = 9.8.

Question 1

The equation of the graph shown above could be
A, HP—y*=16

B. xX—-4/=16

C. %Z—yzz 1
D %z—yzz 1
X YA
E. XY=
Question 2

Thegraphof y= X+4 pag
4x

aminimum turning point at x =-1
astationary pointat x =1
amaximum turning point at x = -2
no stationary points

apoint of inflexionat x =0

moow>

PART | —continued
TURN OVER
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Question 3

The graph of f(x) is shown below

could be

1

f(=x)

The graph of

A.

PART | —continued
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Question 4

If tanx=a, xO[Tm, %T] then cosx equals

A — 1
o Jar—xe
__a

B. =1

C. — 1
o Ja+l

1

Taz+1

1

E. i1

Question 5

If z=-Y3 _ %i then Argz isequa to

_om

A. 3

_2n
B 3
s
c 6
5
D 6
n
E 6
Question 6

The set of pointsin the complex plane defined by {z: 0z—2 + 3i0=4} is
A. acirclewith centre (2, -3), radius 4

B acircle with centre (2, =3), radius 2

C. acirclewith centre (-2, 3), radius 4

D. acirclewith centre (-2, 3), radius 2

E the straight line with equation y =3 —X
Question 7

If z=c—di, thentheimaginary part of Z —z is

A. O

B. 2di
C. 2«

D. -2
E. -2di

PART | —continued
TURN OVER
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Question 8

If z=2—i isoneroot of the equation ZZ—3z+ 3+ i = 0 then the other root is:
A, 2+i

B 1

C. -—-1-i

D. 1-i

E 1+i

Question 9

A solution to the equation cot (3x—%) +V3=0overxO[m 2m is

A g

5. 3

c. H¢

D. I

E. BN
Question 10

The expression cosec X (cos’x — sin’X) is equivalent to
A. sinXxcos2x

B. 2cosxcot 2x
C. cotx-—sinx
D
E

SEC X COS 2X

COSX —SiN X
Question 11
The range of the function f(x) = Tan‘l(Cos X) is
A. R

oo
B. (3D
C. [1,1]

nm
D. X1
E. [0

PART | —continued
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Question 12

_ . d2v .
If y =log, (sin 2X) then d—x} is

A. —4cosec® 2x
B. —4(1+cos’2x)
C. 2cot2x
D 4

sinZ2x
E. —4tan 2x
Question 13

An antiderivative of T=ox 'S

18x
A. 1-90)2

1~y 01+3x0
B. 6|°geD1_3xD

C [00e (1 —9%?)
' 6
D. Lsin?(3y

1
S

PART | —continued
TURN OVER
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Question 14

[ <

\/

5 4§ 2 21
1
2
-3

Part of agraph of aderivative function f'(x) isshown above.
Which one of the graphs below could be the graph of the function f (x)?

A. B.
Ay Ay
3 3
3 3
1 1
‘ X ‘ X
54 3 > o 1 3 4 5 i 5
1
2
-3
C. D
Ay
3
3

v
¥ <

5 4 5 B 4 3 2 -1 g 1 3 4 5
1
-2 -2
-3 -3
E.
AY
3
3

PART | —continued
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Question 15

m
Isinz xdx isequal o:
0

A. sn2m
B. g‘+5i”—42m
D %sine’m

D. §1sin3mcosm

Question 16
Euler’s method, with step size 0.1, is used to approximate the solution to the differential equation

2
%%:xl—l withy(2) = 4

When x = 2.2, the value for y, correct to four decimal placesis

A. 4.0090
B. 4.0333
C. 4.4000
D. 4.8009
E 4.8023
Question 17

Initially atank contains 100 litres of pure water. A sugar solution with a concentration of 0.5 kg/litre is poured into the tank
at arate of 8 litres'minute. The mixtureis kept uniform by stirring and flows out of the tank at arate of 5 litres/minute.

Let Q kg be the amount of sugar dissolved in the tank after t minutes. %S isequa to

A. (100 +3)Q

B. 4-22
C. 1o
D. 4-722
E. 4-poie

PART | —continued
TURN OVER
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Question 18
Let a=2i—3j+k and b=i-2j + k Thevector resolute of a inthedirectionof b is:

A. g(i—zj+k)

B. %(i—2j+ K)
C. 73(i-2j+ K)
D. TZ(Zi—3j+ K)

9 . .
E. 9 (2i_3+K
TAGE R

Question 19

If OB=2i+3j—4k and AB=i-3j—2k , then |OA|isequal to
A. 9

B. 33

C. 37

D. W41

E. 35

Question 20

The velocity of aparticleat timet,t=0isgivenby r'(t) =2sin(3t) i —j.

Theinitial position of the particleisgivenby r (t) =— —gi + j. The position vector of the particleat timetis
A. —%cos(St) i—t]

B. —%cos(St) i + (1—1)j

C. g——gcos(st)g +

D. H4- %cos(at)gi + (1—1)]

2 4% :
E. @cos(3t) —30 + (1-1)j

Question 21
The position vector of aparticle at timetisgiven by r (t) = sin(t)i + cos (2t) j, 0<t < Tt.
The Cartesian equation of the path of the particleis

A, X+ Jf: 1,-1<x<1

B. X+ ¥=10sx<1
C. X+4/4=1-1<x<1
D. y=1-2¢0<x<1

PART | — continued
E. y=1-2¢-1<x<1 TURN OVER
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Question 22
A particle movesin astraight line in such away that its displacement, x metres, from afixed origin at timet secondsis

givenby x=3.2t—4sin 9—4% t>0. If thevelocity of the particle at timet secondsis v metres per second, then the maximum

valueof vis

19.2
7.2
4.2
3.2
0

moow>

Question 23

A particleinitially moving at 12 m/s is subject to a constant retardation of 3 m/s>. The distance, in metres, travelled before
coming to rest will be

A —-24

B 4

C. 24

D. 36

E 72
Question 24

The acceleration of abody moving in astraight lineisgivenby a=4— e wherev =—2when
x=0. Thevelocity at any position is given by

A, V8x—e&X

B. —y8x—¢€*
_ 12 3

C. 4x 2e2 5

D. 8x-¢&*+5

E. —V8x—&*+5

Question 25

A hot air balloon is 520 metres above the ground and rising vertically at a constant speed of 18 m/s. A stone is dropped over
the side of the balloon, and strikes the ground t seconds later. Assuming air resistance is negligible, the value of tis

A. 18

B. 86
C. 105
D 12.3
E 100.7

PART | —continued
TURN OVER
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Question 26

A body isin equilibrium under the action of three forces, F,, F, and F;, where F,=2i + 3j —k and F,=2i —3j - 2k.
Theforce F; is

A, 4i-3k

B. —-4i+3k

C. 6 +k

D -6j —k

E —4i +k

Question 27

Points A, B and C are collinear if: c
A. AB-BC=0 B

B. AB-BC=1

C. AB=kBC A

D. AB=kO o)

E. OA+AB+BC+CO=0

Question 28

A woman of mass 55 kg is standing in an elevator which is ascending with an acceleration of 3 m/s>. The reaction force,
in newtons, that the elevator floor exerts on the woman is closest to:

A. 165
B. 374
C. 539
D. 704
E 715
Question 29

Two masses are connected by alight inelastic string which passes over a smooth pulley as shown. The acceleration due
to gravity has magnitude g ms2 If ams?isthe magnitude of the common acceleration of each mass, then thetensionin
thestringis:

A. 59
B. O
C. 12 2kg
3kg
5
D 2
129
E 5

PART | —continued
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Question 30

A box of mass 3 kg is on a smooth plane inclined at an angle of 60° to the horizontal. This 3 kg massis connected by a
light string which passes over a smaoth pulley to a5 kg hanging vertically as shown. The magnitude of the acceleration
of the 3 kg mass up the planeis

19
T
B (3¥3-100g
' 4
3kg
c (10-3v3)g Skg
' 16
D. [(3/3-104g
' 16
60°
g (10-3V3)4g
' 6

END OF PART | MULTIPLE-CHOICE QUESTION BOOK
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SPECMATH 2

Specialist Mathematics Formulas

Mensuration
1
area of a trapezium: 5(0! +b)h
curved surface area of a cylinder: 2nrh
volume of a cylinder: 7r*h
. 1_»2
volume of a cone: 37" h
volume of a pyramid: %Ah
4 3
volume of a sphere: 37
1, .
area of a triangle: Ebc sin 4
) a b ¢
sine rule: sind sinB sinC
cosine rule: A =a*+b*—2ab cos C

Coordinate geometry

2
ellipse: (x=h) + (r=k) 1 hyperbola: - =1

a’ b? a’ b?

2

Circular (trigometric) functions

cos(x) + sin’(x) = 1

1 + tan’(x) = sec?(x) cot’(x) + 1 = cosec’(x)

sin(x + y) = sin(x) cos(y) + cos(x) sin(y) sin(x — y) = sin(x) cos(y) — cos(x) sin(y)
cos(x +y) = cos(x) cos(y) — sin(x) sin(y) cos(x — y) = cos(x) cos(y) + sin(x) sin(y)
fan(x+ y) = tan(x) + tan(y) tan(x— y) = tan(x) —tan(y)

1—tan(x) tan(y) 1+ tan(x) tan(y)

cos(2x) = cosz(x) — sinz(x) =2 cosz(x) -1=1-2 sinz(x)

. . 2 tan(x)
sin(2x) = 2 sin(x) cos(x) tan(2x) = ————
1—tan”(x)
function Sin™! Cos™! Tan '
domain [-1, 1] [-1, 1] R
T [0, 7] T
range -—,= , ==
8 272 & 272

Algebra (Complex numbers)

z=x+yi=r(cos @+isinf)=rcisd

|z|= ,x2+y2=r —r<Argz<rw

: 5 h L
2,2, = ryry cis(0, + 6,) “L="Lcis(6,-6,)
N

Z'=7" cis(nf) (de Moivre’s theorem)



Calculus
%(x” ) = nx"!
%(eax ) - qe™

d 1
E(loge(x))_ ;

d , .

— (sin(ax))= acos(ax)
dx

d .
—(cos(ax))= —asin(ax)
dx

4 (tan(ax))= asec’(ax)
dx

%(Sin_l(x)) = 1ix2
%(cwlm) = 1:1x2
4t

product rule:

quotient rule:

chain rule:

mid-point rule:

trapezoidal rule:

Euler’s method:

acceleration:

constant (uniform) acceleration:

REPRODUCED WITH PERMISSION MATHEMATICAL ASSOCIATION OF VICTORIA 2005

v=u-+tat

J'x"a’szlanrl +c,n#-1

n+

1
Jedx=—e™ +¢
a

1
[=dx=log,(x)+c,for x>0
X

[sin(ax)dx = —lcos(ax) +c
a

[cos(ax)dx = lsin(ax) +c
a

[sec? (ax)dx = 1 tan(ax) +c¢
a

J—l deSin_l(§J+c,a>O

\ICZZ—XZ

d dv du
—(uv)=u—+v—
dx dx dx

du dv

dv_dydu
dx du dx

b

[ £ (x)dx=(b

1
2

_a)f(a;rb)

(b=a)(f(a)+ 1 (b))

SPECMATH

If —=f(x), xy,=aandy,=b,thenx, , ,=x +h and y , =y, +hfix)

d*x dv dv d(1 ,
qa=—=—=y—=—
dr? dt dx dx

2

2

S=ut+5at2 Vv =1+ 2as

© VICTORIAN CURRICULUM AND ASSESSMENT AUTHORITY 2004

1
s=5 (u+v)t

TURN OVER
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Vectors in two and three dimensions

_ ror o — =
z Xy +z7=r rr,=rrycos0=xx,+yy,+z:2,

dr
L b e
- t dt~ dt~ dt~

Mechanics

momentum: p=my
equation of motion: R=ma
friction: F<uN

END OF FORMULA SHEET
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