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PART 11
QUESTION AND ANSWER BOOK

This examination has two parts: Part I (multiple-choice questions) and Part I1 (short-answer questions).
Part I consists of a separate question book and must be answered on the answer sheet provided for
multiple-choice questions.

Part II consists of this 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
5 5 20

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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Instructions for Part |1
Answer all questions in the spaces sheet provided.
A decimal approximation will not be accepted if an exact answer is required to a question.
Where an exact answer is required to a question, appropriate working must be shown.
In questions where more than one mark is available, appropriate working must be shown.

Where an instruction to use calculus is stated for a question, you must show an appropriate derivative
or anti-derivative.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.
Take the acceleraton due to gravity to have magnatude g m/s?, where g = 9.8.

Question 1

Find [x\2x+ 1dx

3 marks
Question 2
Find the equation of the tangent to the curve y=secxat x= % .
Write your answer intheformy =ax+ b wherea and b are exact values.

4 marks

PART Il —continued
TURN OVER
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Question 3

Find y in terms of x given %‘)f=2y—1 andy(0)=1

3 marks
Question 4

In the parallelogram shown below OA = a, OC = ¢, and OM = m, where M isthe point of intersection of the two diagonals.
0] A

Cc B

Let OM = pOB, and CM = qCA wherep,q 0 R
a Show m= p(a+ c)

1 mark
ii. Show alsothat m= ga+(1-q)c

2 marks

PART Il —continued
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b.  Hence usethe concept of linear independence to prove the diagonals of a parallelogram bisect each other.

Question 5

A block of mass 4 kg is towed up arough plane inclined at an angle of 30° to the horizontal by arope applying aforce of
35 newtons acting at an angle of 20° to the plane, as shown. The block accelerates up the plane at 2 m/s™.
Assume g = 9.8 m/s?

a. Find the co-efficient of friction between the block and plane, giving your answer correct to two decimal places.

3 marks
b.  Thetowing rope breaks and the block now slides down the plane.
Find the acceleration down the plane, giving your answer correct to two decimal places.

2 marks

END OF PART Il QUESTION AND ANSWER BOOK
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SPECIALIST MATHEMATICS

Written examinations 1 and 2

FORMULA SHEET

Directions to students

This formula sheet is provided for your reference.
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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
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1
s=5 (u+v)t

TURN OVER



SPECMATH 4

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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