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The Leading Edge — Ready for Mathematical Methods 3 & 4 CAS

Introduction

Are you going to study Mathematical Methods 3 & 4 CAS next year?
Have you just started Mathematical Methods 3 & 4 CAS?
Are you doing Mathematical Methods 3 & 4 CAS but struggling with it?

If you answered yes to any of these questions then The Leading Edge: Ready for Mathematical
Methods 3 & 4 CAS and iMaths CD are for you.

It is no use trying to get to grips with Mathematical Methods 3 & 4 CAS if you haven’t got the building
blocks you need. If there is something you didn’t quite understand in previous years (or if you need to
practise a fundamental skill a little more) then you’ll find it here. All the skills and concepts you need to
be prepared for this subject are covered in this book.

The Mathematical Methods 3 & 4 CAS course is divided into areas of study. The four chapters of this
book cover the preparation for each of the areas of study. You need to answer questions on all the areas of
study during the end-of-year examination, so it would be a good idea to work through all the material
provided in the book.

At the front of this book there is a section that provides clear instructions on the use of the TI and Casio
CAS calculators to complete the functions required in the Mathematical Methods 3 & 4 course. Each of
the chapter sections of Ready for Mathematical Methods 3 & 4 has clear information and examples,
followed by questions of increasing difficulty and space to write the step-by-step solutions. At the end of
the book are the tear-out answers to all the questions.

The accompanying iMaths CD provides you with eTutorials that offer animated, narrated presentations of
the key concepts and skills you will need.

Note that Ready for Mathematical Methods 3 & 4 CAS and the accompanying iMaths CD do not
cover the Mathematical Methods 3 & 4 CAS course content. They help to ensure you are ready for
the course.

For help with Mathematical Methods 3 & 4 CAS course content, see the following titles in the Leading
Edge series:

o  The Leading Edge: Mathematical Methods 3 & 4 CAS Pocket Study Guide
o The Leading Edge: Mathematical Methods 3 & 4 CAS Exam 1 Builder
o  The Leading Edge: Mathematical Methods 3 & 4 CAS Exam 2 Builder

Visit us at hi.com.au/theleadingedge
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1.11 Factorisation of quadratics

Worked example 1
Factorise x* — 11x + 28.

Steps

1. Determine the factors of x* and +28 which
when added together give -11x.

Solution

Factors of x* are x and x. Factors of +28 that
when added give -11 are -4 and -7.

2. Put into brackets to give the solution. X —11x + 28
=(x=T7)x—-4)

Worked example 2

Factorise -2x + 8x* — 15.

Steps Solution

1. Rearrange the expression to put the 8x°—2x—15

highest power first.

2. Since 8 x -15 = -120, determine factors of
-120 that when added together give -2.

3. Write the expression using brackets and
dividing by 8 (the coefficient of x2).

4. Factorise and simplify.

Factors of -120 are:

40, -3; 12, -10; -12, 10; etc.

The combination that multiply to give -120
and add to give -2 is -12, 10.

(8x +10)(8x —12)
8

_ 2(4x+5)x4(2x-3)
8
(4x + 5)(2x - 3)

Worked example 3
Factorise -12 — 27x° + 36x.

Steps

1. Rearrange the expression to put the
highest power first.

2. Take out common factor of -3.

3. Determine factors of 9x* and 4 which when
added together give -12x.

4. Put into brackets to give the solution.

5. As the term 3x — 2 is repeated, solution is

Solution

27x% + 36x—12

-3(9x% — 12x + 4)

Factors of 9x° are 9x, x and 3x, 3x. Factors of
4are1,4;2,2;-2,-2and -1, -4. The
combination which gives -12x is

3x x -2 =-6xand 3x x -2 = -6x.

-6x + -6x = -12x

27X% + 36X — 12
=-3(3x - 2)(3x - 2)

=-3(3x - 2)°

35
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Example 4

Factorise 12 — 4x — X°.

Solution

Factors of 12 are 12 x 1, 6 x 2 and 4 x 3. The factors of -x* are -x x x.
Using trial and error, combine these terms so that they add to -4x.

6 x-x=-6xand 2 x x = 2x

BX +2x=-4x - 12—4x—x*= (6 + X)(2 - X)

Alternatively, take out the -1 as a common factor and then factorise.
(X +4x—12) = -(x + 6)(x — 2)

1  Factorise the following quadratic expressions.

(a) x*—5x-36 (b) x*—13x+42
(¢) x*+14x+49 (d) x*>—-20x+100
(e 10x*+x-3 ) 4x+12x* -5
(g 12+12x+3x’ (h) 100 —80x + 16x*

36
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1 1
(@ y=-—7 *+2 (h) y=——-3
x+2 x—2

2.13 Finding the equation from the graph

To find the equation for a graph it is a good idea to already be aware of the basic shapes of different
graphs of functions. Then, any transformations can be included in the equation.
Some basic graphs are shown below.

y=x y=x y=x

y:\/; y=10x y=log10x
Y asymptote at y =0 asymptote at x =0
Yi b
l_/ /h
i = ol M1 X
0 ] X _/I /
0 X
y=sinx y=Cos X y=tanx
Yk YA Yi
14 14 | |
/—I\ T - -\ T /I - : :
of 1 =3t % X 0f =™\ s B 25 X : |
14 2 14 %) g ! !
L :
0 !E T 3_""’1' 2 j(
a2 21
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Worked example

Find the equation for each of the following graphs.

(a) Yi
2 /
:4 _______
]
0 X
Steps

(a) 1. Identify the basic graph shape.
2. Note any transformations.

3. Write the required equation.

(b) 1. Identify the basic graph shape.

2. Note any transformations.

(b) Yi

y

Solutions
(a) Basic graph shape is y = 10”
translated up 1 unit

y=10"+1

(b) Basic graph shape is y = x

dilated by a factor of 2 parallel to the y-axis and

translated 2 units down

3. Write the required equation. y=2x-2
Exercise 2.13
1  Find the equation for each of the following graphs.
(a) (b)

Yk Y}
o & . 3 g, X :

.‘I - 2 |

"2'/2\_/ ! L

o I —

2! /1 0 X
y= :

85

basic graph shape is y = logy x, translated

units

y:
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4.7 Conditional probability
Pr(4NB)
Pr(B)

The probability of A given B is Pr(A|B) =

Worked example

A normal fair die is thrown. What is the probability that, given an even number turned up, it was a
multiple of 37

Steps Solution
1. Define the events. A = getting a multiple of 3
B = getting an even number
2. Write out the sample space. A ={3, 6}
B=1{2, 4,6}
AN B = {6}
3. Calculate the probabilities. 2 1
Pr(A)= = =—
6 3
Pr(B) = = 1
6 2
1
Pr(AnB)= —
( ) 5
4. Substitute the values into the rule PrAIB) 1 1 1
I = e = —
Pr(AB) = Pr(AnB) 6 2 3
Pr(B)

1 (a) A fair die is thrown and an even number appears uppermost. What is the probability that it
isa4?

(b) A coin is tossed three times and it is noticed that the coin lands on tails exactly twice. What is
the probability that it is the third toss which produces the head?

(¢) A pair of fair dice are rolled. Find the probability that both numbers are even given that the
second die shows a number greater than 3.

(d) Two coins are tossed. What is the probability that both coins land as tails, given that at least one
coin lands as tails?
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