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PART I

Question 1

v
=

The equation for the graph shown above could be

1

A. =
7 3x2—7x+2
B. = 21
3x°—=5x-2
1 1
C. = —
Y 3x—-1 x+2
D. = ! + !
3x+1 x-2
1 1
E =+
Y 1o x-2
3
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Question 2

2
A. xT—(y—Z)Zzl
P R L
4
c. ¥ _b+2)
16 4
b X (-2
16 16
E xz_(y+2)2 1
16 16
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Question 3

If cotf = L and% <@ < 7z thensin 26 is equal to

4
A. —
J15
B. __8
15
4
C. —
J17
D. __8
17
E. =
17
Question 4

2

If y:Sin_l( ! jandelthen% is equal to

X X
AL —-2x
xt -1

B. 2x

\/x4 -1
C. —2

xWxt -1
D. 2

xvxt =1
E. —2

31— x?
Question 5

If u=2+3 and v=1-2ithen L is equal to

v
A. -4_7
13 13
B _—4+Zl
5 5
c. 1.2
2 3
D. §—ll
55
B 2-2i
2
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Question 6

The effect of multiplying a complex number by i* is to

A. translate it 1 unit downwards

B reflect it in the line y =°

C. reflect it in the imaginary axis

D rotate it through an angle of 7[2 anticlockwise about the origin

c

anticlockwise about the origin.

rotate it through an angle of 37

=

Question 7

The polar form of the complex number a + ai , where a is a positive or negative whole
number could not be

A. \/Ecis(%)
. T
B. 2015(2)
C. \/Ecis(STﬂ)
D. 2\/§cis(57”)

E. 10x/5cis(%)

Question 8

If 1+ 2i is a solution to the equation z® +az? + bz—10=0 where a, b € R, then

A. a=—4 and b=9
B. a=0 and b=1
C. a=1 and b=2
D. a=1 and b=-2
E. a=5 and b=-3
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Question 9

Which one of the following shows the region of the complex plane described by

{z:]z =<2} {z:Im(z) - Re(2) 2 1}

A Im (z)

A
3

;7

302 -1 1 2 3

Im (z)
4

T 2 T3 3 PRe®
B
2
3
Im (2)
A
<
)
T, N3 PRe(@
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Question 10

An antiderivative of e**+/(e* —1)(e* +1) is

A L
Ae* -1
B i)
C %(e“ )
D e (ezx + 1)
E e Ve =2

Question 11

I sin 2x cos” x dx is equal to

4
—cos” x
A. +c
2
4
cos” x
B. +c
2
—6¢c0s’ x+c¢
3
cos2xcos” x
D. -4
6
—cos2xsin’ x
E- 7"_6

Question 12

dx is equal to

a7 5
I[V7—x2

A. ﬂ
2
B. Z
2
c. Z
2
D. Sx

E. Slog, \/7
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Question 13

log, (5x)

If '(x)= EE— and h(%) =0 then A(x) is equal to
X

1

A. _—
4,\/log,(5x)

B. log, \/§ +1

C. éloge (5x)

D. %(Ioge (5x))§

E. %loge (5x)+1
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Question 14

b
A y = x3
3
y=3cos(x)
- J(@a,b)
> X
_r i
2 2
3F

The diagram shows the graph of y=x’, xeR and y =3 cos(x), -

N
IA
=
IA

N

The graphs intersect at the point (a,b) .
The total area of the shaded regions shown above is given by

0

(x3 -3 cos(x))dx + _[(3 cos(x) — x° )dx

>
[SLE R

-

2

(x3 -3 cos(x))dx (3 cos(x) —x )dx

®
Qo |y
P N\é\'—.o

C. j(ﬁ —3cos(x) )dx - j(3 cos(x) — x* )dx
2 2
b ) 0
D. j3 cos(x)dx + jx3 dx + J.(3 cos(x) — x° )dx
b 0 -z
2
E. J%3 cos(x)dx + fx dx + j).(3 cos(x) — x° )dx

-
2
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Question 15

»
»

In the diagram above, the shaded region is the region enclosed by the graph of y =e*", the

y-axis and the line with equation y =e?. This region is rotated about the y-axis to form a
solid of revolution. The volume of this solid in cubic units, is given by

A. ﬂje4x dy
f
B. ﬁje“ dy
0
C. ﬂjloge(2y)dy
1
V4
D. Ejloge ydy
1

E. 7[] (loge \/;)2 dy
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Question 16

The equation y =log, (cot@), 0< 6 <% , is a solution to which one of the following

differential equations?

AL dy B 1 _
do sin @ cos @
B. %zcos9+cot6’
2
C. d )2/+ - ! =0
deo sin @ cos @
2
D. d y+tan0=cot6’

02

dzy_ﬂ_coszé?—sin20+ 1
d6* dO  sin?Ocos’d sin@cosf

Question 17

»
»

y=fx)

The graph of y= f (x) is shown above. From this graph we know that

f(©)=0, f(0)=2 and f'(2)=0
f(2)=0, f'(2)=0and f'(5)=0
f(5)=0, f'(0)=0 and f'(2)=0
£(0)=0, f'(2)=0 and f"(5)>0
f(0)=0, f(5=0 and f"'(2)>0

SR e
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Question 18

Y‘

% horizontal line of sight

< xXm >

A man is walking along a horizontal footpath towards a tall building. As he walks, he stares at
a window in the building, which is 20m and @ radians, above his horizontal line of sight. The

man is walking at 2m/sec. The rate at which & is changing, % , as the man approaches the

building is given by
A. — 220
sin” @
b
sin” @
C. 20
tan @
D. —sin? 6
10
E. sin” @
10

Question 19

. . . d . . .
The differential equation d_y =+v4—-x* with y=0atx=1 is solved using Eulers method
X

with a step size of 0-1. The value obtained for y atx=1-2, is closest to

A. 0-1732
B. 0-3402
C. 1.2

D. 1-3402
E. 1-462

© THE HEFFERNAN GROUP 2002 Specialist Maths Exam 1



13

Question 20

A particle starts from rest at an origin and moves in a straight line with an acceleration of
v(v+1)m/sec’. The velocity of the particle when its displacement is x metres is given by

A VLY
) 12 6
B. log, (v + 1)
C. 2x
x+2
D. 1-e*
E. e’ —1
Question 21
v (m/s)
* NOT TO SCALE
10
5
0 '1 0 >3 > (secs)
-5

The diagram above shows the velocity-time graph of a particle moving in a straight line. If, at
t =23, the displacement of the particle was 162 -5 m, and the velocity was — 5 m/s, then the
latest time when the particle had a velocity of 10m/s would have been

A. t=11
B. t=12-5
C. t=13
D. t=13-5
E. t=14
Question 22

- - -
If AB=2i+3 j+k and AC =i- j+2k then [BC| is equal to

342
V22
25
542
2421

S
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Question 23

[l
=
<
Il
[\o]
1~
|
.
[~}
=
o,
<
Il
1~

—j—3k then u.v is equal to

1
C. —

55
D.

55
E. 1
Question 24

1 .
If u, v and w are non-zero vectors where u=2v and w= gy then which one of the

following is false?

A. u and v are linearly dependent

B. u, v and w are linearly dependent

C. v is one and a half times the length of w
D. v is parallel to w

E. v and w are linearly independent.
Question 25

A group of bushwalkers leave base camp at point O and walk on a bearing of S60°E for a
distance of 2km to a point P. If i and j are unit vectors in the direction east and north

N

respectively then the position vector OP is given by

A. -3
B. i+23
C. ~V2i+43
D. V3i-j
E. V3i+
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Question 26

A particle moves so that its displacement in metres from a fixed origin O at time ¢ secs is
given by
r=>5ti+sin(2t) j+tk, t=0

The maximum speed reached by the particle in m/sec is

A A7
B. 33
c. 30
D. 7

E. 30
Question 27

A body of mass 2kg is moving with a velocity v where y=3i+2 j+k.

The momentum of the body, in kg m/s is given by

A 26

B. 214

C. 12

D. ii+j+ lk
2% 2"

E. 6i+4j+2k

Question 28

A particle of 2kg is acted on by a force with magnitude (3 + 12) newton. The velocity of the

particle initially is 4 m/s in the direction of the force.
The speed of the particle, in m/s, 3 seconds later is

A. 6
B 2
2
C. 11
D. 13
E. 17
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Question 29

A trunk of mass 20kg slides over a smooth surface which is inclined at an angle of 45° to the

horizontal. The trunk accelerates down the slope at @ m/s”.
The value of a is

A £
2
g
B. =
V2
c. Ve
2
D. \/Eg
E. 20g
Question 30

An object of mass 20kg is on a rough table top and is acted on by a force of P newton at an

angle of 30° to the horizontal. The mass is attached to a light inextensible string, which
passes over a smooth pulley and down the side of the table and is attached to a 10kg mass as
indicated in the diagram.

P

20 kg

10 kg

The normal force acting on the 20kg mass is N newton and the frictional force is Fr newton.

In the diagram, the 20kg mass accelerates towards the left at @ m/s*.
For this system, which one of the following equations is true?

3P g

A.
40 2
3P Fr

B. a=""_°7
40 20

C. a=£+Fr+§
40 2

b _N3P _Fr g
40 20 2

E _N3p_Fr g

) 60 30 3
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PART 11
Question 1

Factorise over C

23 =222 4+52-10

o
.

1 mark

ii. z0 —64

2 marks
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Question 2

A particle moves so that its acceleration vector at time # is given by #(¢)=2i, ¢=0.

When ¢ =0, its position vector was r(0) =—i— j and its velocity vector was 7(0) = ;.

a. Find the position vector of the particle at time .
2 marks
b. On the set of axes below, sketch the path of the particle.
y
A
2
1
3 2 1] T 2 3 o
-1
-2
2 marks
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Question 3
E
F
B C
n
m G
A D

- -
In the diagram above, ABCD is a square with 4B =m and BC =n.BCE is a right-angled

isosceles triangle. The point F is the midpoint of CE and the point G is the midpoint of CD.

Use a vector method to prove that Z/BFG is aright angle.

3 marks
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Question 4

a. On the diagram below, indicate those points on the complex plane described by
kY1
z:Arg(z)=—=7.
{ 8(2)=- }

Im(z)
A

31

> Re(z)

1 mark
b. On the diagram below, indicate those points on the complex plane described by

{z:|z|£|z+2+2i|}
Im(z)

A

31

» Re(z)

2 marks
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Question 5

A bath bomb is dropped into a bath and immediately begins to dissolve. The mass, in grams,
of the bath bomb at time ¢, in minutes, after the bomb is dropped, is given by m. The rate at
which the bath bomb is dissolving is directly proportional to m.

a. Write down a differential equation for m in terms of 7.
1 mark
b. The mass of the bath bomb is initially 100 grams and 10 minutes later it is 50 grams.
Find an expression for m in terms of ¢.
2 marks

© THE HEFFERNAN GROUP 2002 Specialist Maths Exam 1



22

Question 6

1
x2+1

Find the area of the region enclosed by the y-axis and the graphs of y = al " and y=
X+

Express your answer in exact form.

4 marks
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Specialist Mathematics Formulas

Mensuration
. 1
area of a trapezium: —(a+b)h
curved surface area of a cylinder: 27rh
volume of a cylinder: 7 h
1
volume of a cone: gmfz h
. 1
volume of a pyramid: 3 Ah
4 5
volume of a sphere: gmf
_ 1 .
area of a triangle: Ebc sin 4
. a b c
sine rule: - =— =—
sind sinB sinC
cosine rule: ¢’ =a’+b*-2abcosC

Coordinate geometry

(=0 =R _,

ellipse:
P a’ b’
2 2
hyperbola: (x 2h) _U 2k) =1
a b
Circular (trigonometric) 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( )
cos(x + y) = cos(x)cos(y) — sin(x)sin(y) cos(x — y) = cos(x)cos(y) + sin(x)sin(y)

tan(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) = cos’ (x) —sin*(x) = 2cos’(x) —1 =1-2sin’(x)

sin(2x) = 2sin(x) cos(x) tan(2)x = Zta—n(2x)
1—tan”(x)
function Sin™"' Cos™ Tan ™'

domain [-1, 1] [-1, 1] R
T T T
range -—,— 0, -, =

: [ 2 2} ] ( 2 2)

Reproduced with permission of the Victorian Curriculum and Assessment Authority.

(These formula sheets have been copied from the 2001 Specialist Maths Exam 1. Teachers and students are
reminded that changes to formula sheets are notified in the VCE Bulletins and on the VCAA website.).
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Algebra (Complex numbers)

z=Xx+yi=r(cosf +isinf) = rcis

—-n<Argz<r

2,2, = rrycis(6, +6,) L= :—‘cis(é?l ~0,)
2 2
z" =r"cis(nb) (de Moivre’s theorem)
Calculus
di(x) jx"dx:n+1x+1+c,n¢—1
d 1
el axd — _ ,w +
o @ ) Ie X ae c
d 1
~(log, (x)) [—dx =log,(x)+¢,forx>0
dx X
4 (sin(ax)) = acos(ax) J.sin(ax) dx = 1 cos(ax) +c¢
dx a
d : 1 .
;r(codax»::—asn(ax) Icos(ax)dx:v—sn(ax)+c
a
d ) ) 1
d—(tan(ax)) = asec” (ax) jsec (ax)dx =—tan(ax) +c
a
d ( 1 .
—I\Sin~ @ﬂ ____Jk Sm.( )+ca>0
fi«hm (x» -l j Cosl(x)+c,a>0
dx 1—x2 a
d 4 1 5
—|Tan = dx=Tan | — |+
dx( (ﬂ) 1+ x? J-a IR [aj ¢
product rule: 4 (uv)=u v + v@
d dx  dx
du dv
d(u VQT_”E’
quotient rule: —| == __aX
dx\ v v?
chain rule: dy dy du
dx  du dx

Reproduced with permission of the Victorian Curriculum and Assessment Authority.

(These formula sheets have been copied from the 2001 Specialist Maths Exam 1. Teachers
and students are reminded that changes to formula sheets are notified in the VCE Bulletins

and on the VCAA website.).
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mid-point rule: j F(x)dx = (b—a) f(“ Rl j
trapezoidal rule: j F(x)dx ~ E(b —a)(f(a)+ f(b))
Euler’s method: % = f(x), x, =aand y, = b,

thenx,, =x, +handy, =y, +5hf(x,)

. d*x dv dv d(l ,
acceleration: =—=— il
dt dr dx dx\ 2
. . 1
constant (uniform) acceleration: v =u + at s =ut+—at’

1
v =u’+2as s=—u+v)

Vectors in two and three dimensions

=xi+yj+zk

2 2 2
=\x"+y " +z" =r 1.1, =nr,cosld =x,x, + y,y, +z,z,

dr
7}:—~:§1+Q1+d—k
~ dt dt~ dt- dt-~

Mechanics

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

Reproduced with permission of the Victorian Curriculum and Assessment Authority.

(These formula sheets have been copied from the 2001 Specialist Maths Exam 1. Teachers
and students are reminded that changes to formula sheets are notified in the VCE Bulletins
and on the VCAA website.).
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SPECIALIST MATHEMATICS

TRIAL EXAMINATION 1

MULTIPLE- CHOICE ANSWER SHEET

INSTRUCTIONS

Fill in the letter that corresponds to your choice. Example:

The answer selected is B. Only one answer should be selected.

11.
12.
13.
14.
15.
16.
17.
18.

19.

R I I I I I RTINSl
S EHEEESEERE
oA BRAAAAR-R
S dF eS8k &
HEHEHEEHEHBEH
<IN < I < B <IN < BB < I <
FEHEEEEEHE R
e eI = R Il e BN el
G
i I T I I T R

10 20.

26

(A) & (O D (E)

21.CA)
22.(A)
23.(A)
24.(A)
25.(A)
26.(A)
27.(A)
28.(A)
29.CA)
30.7A)

" EHEEEER S
B ABAAaAdBRAR

‘B)

SeE g g8 886
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