FU RT H E R Students will solve linear, quadratic,
simultaneous and literal equations in

this chapter. They will simplify and solve
E 0 UATI 0 N S linear equations involving algebraic

fractions, and will substitute values to
determine an unknown or to check an
answer. Students will factorise and use
inverse operations to solve linear
equations and literal equations,

. Tjust hope including those derived from formulas
and worded questions. They will also

solve a variety of quadratic expressions

X2 —-8x+7=0

(x=T)x—=1)=0 using different techniques, including

"'x‘7x==°7°;rx1‘1 =0 completing the square and the quadratic

formula. Simultaneous equations
involving linear and non-linear
equations will be explored and solved
using algebraic and graphical
techniques and technology.
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Solve complex linear equations involving algebraic fractions (NSW) solve 2 roblems

Solve a wide range of quadratic equations derived from a variety of contexts (ACMNAZ269) MAS5.2-3WM constructs arguments to
Solve simple cubic equations (NSW)

rove and justify results
Rearrange literal equations (NSW/) p J fY

Solve simultaneous equations, where one equation is non-linear, using algebraic and graphical techniques, MAS5.2-8NA solves linear and Simple
including the use of digital technologies (NSW)

quadratic equations, linear
inequalities and linear
simultaneous equations,
using analytical and
graphical techniques
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Key ideas

e Linear equations can be solved by applying e When quadratics cannot be factorised then
inverse operations. solutions can be found by completing the

e | inear equations with algebraic fractions square.
can be solved using inverse operations and o The discriminant A = b2 = 4ac determines the
common denominators. number of solutions to a quadratic equation. . .

* The Null Factor Law can be used to solve e Alinear and non-linear eguation ma)(jl have MAS.3-3WM e dedu.ctlve R
quadratic equations. The Null Factor Law a point or many points of intersection. These [N presenting arguments
states that if a x b = 0 then at least one of possible points of intersection can be found and formal proofs
a and b must be zero. Quadratics must be by solving the two equations simultaneously MAS5.3-7NA solves complex linear,
factorised in order for the Null Factor Law using the substitution method. quadratic, simple cubic and
to be applied. « A literal equation has two or more simultaneous equations, and

* Quadratics can be factorised using the cross pronumerals. Literal equations or formulas rearranges literal equations
method or by recognising features of special are rearranged to make a given pronumeral
quadratics such as perfect squares and the subject using inverse operations and

difference of two squares. factorisation.
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T Content statements
Solve linear equations involving simple
algebraic fractions (ACMNA240) [Stage 5.2]

* solve linear equations involving one or
more simple algebraic fractions,

x_2+5=10,2x+5=10,27x+5=10,
X X 2x+5 x-—1

_+_=5’ -

32 3 4

r equations, including
two or more

x+7

fractions, eg

y—1 2x+3 1

4 3

N |

PREP QUIZ 11:01

1 x=12 2 m=16 3 a=10 4 z=7
5 x=2 6 n=1 7 t=2 8 m=-1
9 x=2010 y=15

Lesson starter

Mind reader Part 1

Ask students to pick a number between
1 and 10 and complete the following
calculations:

*add 6

» multiply by 2

* subtract 8

e divide by 2

e subtract the
original number

Students should all
have the same

answer of 2.
Discuss:

‘Why has this happened? How can this
trick be written algebraically? Can you
come up with a similar trick?

Digital resources

eBook
e Foundation worksheet 11:01
Equations with fractions

(KFT] Linear equations involving
algebraic fractions

Equations involving fractions were studied in Year 9. These are reviewed and extended in this

section. The Prep quiz should remind you of some basic types of algebraic equations.

@ PREP QUIZ 11:01

Solve each equation. All solutions are integers.

1 Xy 2 M_3-5 3 _g =5 10-x_
3 2 5 2 4
6 23y g Lz g M3, g XT3N g0 Y Y_g
5 2 4 3 4 305

Remember these rules when solving equations with fractions.

« If there is only one denominator, multiply both sides of the equation by this denominator.

e If there is more than one denominator, multiply both sides of the equation by the lowest
common denominator (LCD).

3x+38

WORKED EXAMPLE 1

Examine the solution of each equation.

10x — 3x = 60 5m =9
7x = 60 9 4
60 m=—orl—
.‘.x=7or8— 5 5

-5
e =a—4
Multiply both sides i S s
by the denominator. ﬁ/( 5)
LMT2) - 3(q—4)
3
a—=5=3a-12
7=2a
0= 31
d 3dm—1 2m+3
4 6
iply both sides x12 %12
3
e LCD. V2 (3m—1) 2,1/4((2m+3)
/4/1 ﬁ{l

Language
algebraic fractions
coefficient

completing the square
decimal approximation
denominator
equations

factor

factorising

formula

highest common factor
integer

inverse operations
literal equations simultaneous equations
non-linear equation solution

null factor law solve

numerator substitution
parentheses surd
pronumeral trinomial
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