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IMPORTANT COPYRIGHT NOTICE

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 Pty Ltd.

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.

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.

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

Schools which purchase a licence to use this material may distribute this electronic file to
the students at the school for their exclusive use. This distribution can be done either on
an Intranet Server or on media for the use on stand-alone computers.

Schools which purchase a licence to use this material may distribute this printed file to the
students at the school for their exclusive use.

The Word file (if supplied) is for use ONLY within the school.
It may be modified to suit the school syllabus and for teaching purposes.
All modified versions of the file must carry this copyright notice.

Commercial use of this material is expressly prohibited.
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Victorian Certificate of Education

2010
STUDENT NUMBER
Letter
Figures \ |
Words

MATHEMATICAL METHODS
AND
MATHEMATICAL METHOD ( CAS)

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
11 11 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,
blank sheets of paper, white out liquid/tape or a calculator of any type.

Materials supplied

e  Question and answer book of 13 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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Mathematical Methods CAS Trial Examination 1 2010 Page 4

Instructions

Answer all questions in the spaces provided.

A decimal approximation will not be accepted if 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.

Question 1

Find the values of p and g for which the equations
-3x+py=q

4x -5y =20
I. a unique solution

have

ii. no solution
iii. infinitely many solutions.

4 marks
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Question 2
Let f(x)=e® . Find f(%) .
2 marks

Question 3
. Differentiate e (2cos(3x)—3sin(3x))
ii.  Hence find je‘zx cos(3x) dx

2+ 1 =3 marks
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Question 4

Find the general solution to ~/3sin (2x)+cos(2x)=0.

3 marks
Question 5
2X -2X

Consider the function f:R—>R , f(x)=e*-e

i. Show that the rule for the inverse function is given by

2
f_l(x):%,oge{H_ ¢2X+4J
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ii. Hence or otherwise solve e?* —e?*=4,

iii. Find the average value of the function over 0 < x <2

2+ 2+ 2=6marks
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Question 6

The probability density function of a continuous random variable X is given by

k(4- 0<x<4
f(x):{ (4-x) - X
0 otherwise

i. Show that k :%.

ii. Find the median value.

1+ 3 =4 marks
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Question 7

I. Sketch the graph of y= X;; on the axes below, clearly stating the coordinates
X+

of all axial intercepts and the equations of any asymptotes.

v
>

ii. Find the area bounded by the graph y = X;; and the coordinate axes.
X+

Give your answer in the form log, (a)+b.

2 + 3 =5 marks
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Question 8

Let f:R>R , f(x)=|x and g:[-7,7] >R g(x)=-3cos(2x)

Sketch the graph of f (g (x)) on the axes below. Label all axial intercepts and label end-
points with their coordinates.

yA

2 marks

Question 9

A triangle has two sides of lengths 4 cm and 9 cm. The angle between them is increasing
at a rate of 1° per minute. Find the rate in cm?per minute at which the area of the
triangle is increasing, when the angle is 45°.

3 marks
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Question 10

A satellite in the form of a hexagonal
prism is to be launched into space. It is
to be entirely covered with solar
panels, that is at the top and bottom
and all sides. These consist of
equilateral triangles each with a length
of L and rectangular sides of height H,
as shown in the diagram.

Due to size restrictions in the rocket
ship, launching the satellite, the \‘

satellite is to have a volume of 10 m*®. H .

a. Find an expression for H in terms of L.
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b. Show that the total surface area A m?, of the satellite is given by
A=33%+ 40[
C. Find the value of L, for which the total surface area of the satellite is a minimum.

You do not have to find the minimum surface area or verify that it is a minimum.

2+ 1+ 2=5marks
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Question 11

An urn contains r red balls, b black balls and w white balls. Three balls are drawn at
random from the urn, one at a time, without replacement.

I. Find the probability that the three balls are all of the same colour?

ii. Find the probability that the three balls are all of different colours?

2+ 1 =3 marks

END OF QUESTION AND ANSWER BOOKLET

END OF EXAMINATION
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MATHEMATICAL METHODS CAS

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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Mathematical Methods CAS Formulas
Mensuration

L area of a trapezium: Z(a+b)h volume of a pyramid: 1 Ah
curved surface area of a cylinder: 2zrh volume of a sphere: dp?
volume of a cylinder: ar?h area of triangle: ibcsin(A)
volume of a cone: izreh
Calculus
i(x“)znx”’1 J'x“dx=ix”*l+c n=-1
dx n+1
i(eax):aeax eaxdx:ieax+c
dx a
d 1 1
&(Ioge(x)):; j;dx:loge|x|+c
%(sm(ax)):acos(ax) J'sin(ax)dx:—icos(ax)m
d . 1.
&(cos(ax)) = —asin(ax) [ cos (ax) dx =gsm(ax)+c
d a
&(tan(ax)) = oot () asec?(ax)
product rule: i(uv):uﬂ+vd—u d (u vd—u—uy
dx  dx quotient rule: —(—j :M
dx\ v v
Chain rule: dy _dydu approximation: f(x+h)~ f(x)+hf'(x)
dx du dx
Probability
Pr(A)=1-Pr(A) Pr(AUB)=Pr(A)+Pr(B)-Pr(AnB)
Pr(A/B) :M
Pr(B)
mean:  u=E(X) variance: var(X)=o" = E((X —,u)2)= E(X?)-x’
probability distribution mean variance
discrete Pr(X =x)=p(x) =2 xP(x) ot =3 (x-u) p(x)
continuous ® 2 2
Pr(a<X<b):'[f(x)dx y:fxf(x)dx azzj(x—y)zf(x)dx
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