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IMPORTANT COPYRIGHT NOTICE

e This material is copyright. Subject to statutory exception and to the provisions of the
relevant collective licensing agreements, no reproduction of any part may take place
without the written permission of Kilbaha Multimedia Publishing.

e The contents of this work are copyrighted. Unauthorised copying of any part of this work
is illegal and detrimental to the interests of the author.

e For authorised copying within Australia please check that your institution has a licence
from Copyright Agency Limited. This permits the copying of small parts of the material,
in limited quantities, within the conditions set out in the licence.

Reproduction and communication for educational purposes The Australian Copyright Act
1968 (the Act) allows a maximum of one chapter or 10% of the pages of this work, to be
reproduced and/or communicated by any educational institution for its educational purposes
provided that educational institution (or the body that administers it) has given a
remuneration notice to Copyright Agency Limited (CAL) under the Act.

For details of the CAL licence for educational institutions contact
CAL, Level 15, 233 Castlereagh Street, Sydney, NSW, 2000

Tel: (02) 9394 7600

Fax: (02) 9394 7601

Email: info@copyright.com.au

Web: http://www.copyright.com.au

e Teachers and students are reminded that for the purposes of school requirements and
external assessments, students must submit work that is clearly their own.
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Victorian Certificate of Education

2013
STUDENT NUMBER
Letter
Figures \ |
Words

SPECIALIST MATHEMATICS

Trial Written Examination 1

Reading time: 15 minutes
Total writing time: 1 hour

QUESTION AND ANSWER BOOK

Structure of book

Number of Number of questions Number of
questions to be answered marks
10 10 40

e  Students are permitted to bring into the examination room: pens, pencils, highlighters,
erasers, sharpeners, rulers.

e  Students are not permitted to bring into the examination room: notes of any kind, a
calculator, blank sheets of paper and/or white out liquid/tape.

Materials supplied

e  Question and answer book of 14 pages with a detachable sheet of miscellaneous
formulas at the end of this booklet.

e  Working space is provided throughout the booklet.

Instructions

e  Detach the formula sheet from the end of this book during reading time.
e  Write your student number in the space provided above on this page.
e  All written responses must be in English.

Students are NOT permitted to bring mobile phones and/or any other unauthorised
electronic devices into the examination room.
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Specialist Mathematics Trial Examination 1 2013 Page 4

Instructions
Answer all questions in the spaces provided.
Unless otherwise specified an exact answer is required to a question.
In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.
Take the acceleration due to gravity to have magnitude g m/s, where g =9.8.

Question 1 4 marks

Find an antiderivative of ﬂ, for x e(-b,b), stating the value of b.

\25-9x%?
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Specialist Mathematics Trial Examination 12013 Page 5

Question 2 4 marks

Find the value of the real constant A, given that Ax“e™* is a solution of the differential
. d?y _dy 3

equation —-+6—+9y =8e~".

a o Y
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Specialist Mathematics Trial Examination 1 2013 Page 6

Question 3 4 marks

F kg-wt

30°

A box of mass 5 kg is on a horizontal plane. A force of magnitude F kg-wt acting at an
angle of 30° to the horizontal is applied to the box. The coefficient of friction between the

box and the plane is ? Find a range of values of F, so that the box moves with constant

acceleration.
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Question 4 3 marks
. . 3 2 . . (37 .
Consider the equation P(z) =2 +22+bz-24, zeC. Giventhat z=22cis 7 Isa

root of the equation P(z)=0, find the value of the real constant b and state all the roots.

Question 5 2 marks

If cos(@):g, where O<0<% and z =3cis(6) find the complex number z*

in a+bi form.
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Specialist Mathematics Trial Examination 12013 Page 8

Question 6 4 marks

OABC is a parallelogram in which P is the midpoint of OA.D isa pointon PC such
that d (PC)=3d (PD). Prove that O,Dand B are collinear.

Question 7 1+2+2=5marks
a. Show that cos(3A) =4cos®(A)-3cos(A)
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Specialist Mathematics Trial Examination 12013 Page 9

b. The position vector of a particle at time t, is given by
r(t)=2cos(t)i+4cos(3t)j for t>0.
i Find the cartesian equation of the path followed by the particle.

ii. Sketch the path followed by the particle on the axes below, clearly state the
coordinates of all axial intercepts and turning points.

ALy

w X
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Specialist Mathematics Trial Examination 1 2013 Page 10
Question 8 4 marks
A particle moves, so that at time t seconds, its velocity is given by ﬁ ms .

Find the distance travelled in metres by the particle over the first two seconds.
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Specialist Mathematics Trial Examination 1 2013 Page 11
Question 9 3 +1 =4 marks
a. On the axes below, sketch the graph with equation x* +4x—4y®=0.
State all intercepts with the coordinate axes and give the equations of any
asymptotes.
ALy
6.1
41
21
X
-6 -4 -2 0 2 4 6 g
-21
41
-6l
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Specialist Mathematics Trial Examination 1 2013 Page 12
b. Find the gradient of the curve x* +4x—4y* =0, in terms of both x and y.
Question 10 1+ 3+ 2=6marks

Part of the graph with equation y = tan(2x)sec(2x) is shown below.

w X
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i Find the general solution for the equations of the asymptotes on the graph of
y = tan(2x)sec(2x).

ii. Find the shaded area, that is the area bounded by the graph of y = tan(2x)sec(2x),

the x-axis and the line x =% .
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iil. When the shaded area is rotated about the x-axis, it forms a volume of revolution.
Find the resulting volume formed.

END OF EXAMINATION
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SPECIALIST MATHEMATICS

Written examination 1

FORMULA SHEET

Directions to students

Detach this formula sheet during reading time.

This formula sheet is provided for your reference.
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Specialist Mathematics Formulas

Mensuration

area of a trapezium:
curved surface area of a cylinder:
volume of a cylinder:

volume of a cone:
volume of a pyramid:
volume of a sphere:

area of triangle:

sine rule:
cosine rule:

Coordinate geometry

(x=h)"  (y=k)’

ellipse: +

a’ b?

+(a+b)h
2zrh
ar’h
%ﬂrzh

1 Ah

4 3

37l
ibcsin(A)

a_ b __¢
sin(A) sin(B) sin(C)

¢’ =a’+b*—2abcos(C)

=1  hyperbola: X - =1

Circular ( trigonometric ) functions

cos? (x)+sin®(x)=1
1+tan®(x) = sec?(x)

sin(x-+y) = sin (x)cos( y) +cos (x)sin y)
cos (x+ y) = cos(x)cos( y) ~sin(x)sin(y)

_ tan(x)+tan(y)
1-tan(x)tan(y)

tan(x+Y)
(

sin(2x) = 2sin(x)cos(x)
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(

(
cos(2x) = cos® (x)—sin®(x) = 2cos® (x)-1=1-2sin*(x)

(

cot® (x)+1=cosec’(x)
s (x—y) = sin (x)cos y)~cos (x)sin( y)

tan(x)—tan(y)
1+tan(x)tan(y)

http://kilbaha.com.au



http://copyright.com.au

This page must be counted in surveys by Copyright Agency Limited (CAL)
http://copyright.com.au

-1 1

function sin cos”~

domain [-11] [-11] R

range [—%%} [0,7] (—%%)

Algebra ( Complex Numbers)

z=X+yi=r(cos(0)+isin(6))=rcis(6)

|z| =X +y? =r —r<Arg(z)<rw
2,2, =1,1,Cis(6,+6,) RS cis(6,—6,)
ZZ rZ

2" =r"cis(n@) (de Moivre’s theorem )

Vectors in two and three dimensions

|[|=\]X2+y2+22=r [1.[2=r1r2cos(¢9)=x1x2+y1y2+zlzz

Mechanics

momentum: p=my

equation of motion: R=ma

sliding friction: F<uN

constant (uniform ) acceleration:

1 1
V=u+at s:ut+5at2 v =u?+2as S:E(u+v)t

2
acceleration: a=d—§=ﬂ=vﬂ=i(%v2)
dt® dt  dx dx
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Calculus

1
X"dx=——x""+¢c,n=-1
n+1

1
e”) = ae™ [emdx==e"+c
a

Jédx: log, (x)+c, for x>0

sin(ax)) =acos(ax) Jsin(ax)dx=—§cos(ax)+c

1

(
(
(
(
(cos(ax)) = ~asin ax) Jeos (@) dx = sin (ax) +
(
(
(
(

a o o a o o a o o
><|Q_ ><|o_ ><|o_><|o_><|o_><|o_><|o_><|o_><|o_

tan (ax)) = asec® (ax) '[secz(ax)dx:gtan(ax)%
int _ 1 dx . (X
sin (X))— - j = =sin 1(5]“’ a>0
Cosfl(x)): = I 1 x=cos (ﬁjm, a>0
1— x? /az_xz a
- 1 a X
tan™* = _ af X
an (X)) 1132 Ja2+x2dx tan (aj+c
product rule: i(uv) = uﬂﬂ,d_”
dx X dx
Jdu | dv
quotient rule: i(ﬂj - M
dx\ v Vv
chain rule: dy = dy du
dx du dx

Euler’s method  If % =f(x),x,=a and y,=b, then x,=x,+h and y =y, +hf(x,)
X

END OF FORMULA SHEET
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