lnequalitfeﬁ

An inequality (or inequation) is a statement that one quantity is larger (or sm
another. A linear inequality is an inequality in which the highest power of the Promupngy
is 1. For example, m < 2 and x + 5 2 2 are linear inequalities but :* 4 1 > 4 is i
Examples of inequality statements are common in everyday life.
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I < 3.5 where m < 1.4 tonnes where h=12mwhere
H is height of vehicle, m is mass of the load. I is the height

WIRE GAUGE

diameter = 4 mm

diameter = 1 mm

Cannot pass
through this end

Must pass
through this end 4= 18 where
A is the required age.
If d is the diamster of the wire, then d
must be between 1-mm and 4 mm, We
write this as d > | and d < 4, We can
combine them to write 1 <d <4,

E % | > is greater than e ﬂ_mﬂ_e)r (%'t_lua_l;'tq ,
< is less than < js less than or equal to

Interpreting an inequality statement
Inequality statements can be read from left to right and also from right to left.
EKH?‘HPIB 5 < 8 can be read from left to right as 5 is Jess than 8 or it can be read from right to

= left as & is greater than 5. So 8 > 5 is the same as 5 <8,

Similarly, x > 4 and 4 < x are equivalent statements,

Representing inequalities on a number line

Examp!ea Number line ‘Statement of inequality
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1. Write an inequality statement for x to match each number line,
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2, Draw a number line to show each inequality statement.

(@ 12=x<15 () x>0andx =< -3

b) x>—1  6<x<10

{c) 4<x ' (g) 8<x=2

@ -2=x=1 (hy x<—4andx =3

1. Write an inequality statement that is true, e.g. 5 < 8.
(a) Add 6 to both sides. Is the new statement true?
{(b) Subtract 10 from both sides. Is the new statement true?
(c) Multiply both sides by 3. Is the new statement truc?
(d) Divide both sides by 2. Is the new statement true?
{e) Multiply both sides by —4. Is the new statement true?
(f) Divide both sides by —10. Is the new statement true?

2. What operations caused your true inequality statement to be no longer true?

3. To maintain the truth of an inequality when you divide or multiply both sides of it
by a negative number, what must happen to the > or < symbol? Discuss and compare
your answer with other students.
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Ly Solving inequalities
_ : A linear equation has only one solution, but a linear inequality may have mauy solutjgii
‘gi These solutions can easily be represented on a number line. "
+ E
zz} |
y B‘ When solviong linear inegualities, the vules ayre the same as fur
: 22 linear equations except when multiplying or dividing boih «ide
; : by a negative number; then you must reverse the inequaliny sig
- Exampls f  Solve the inequality 2x — 1 = 11 and graph the solution on a number line.
2~ 1= 11
R 2x— 1+ 1=11+1
o
o 2= 12
2x 12
= o2
; 2 2
e x=6 o1 23 456 7%
EAC g Exg['_e]ple 2 Solve and graph the inequality —11 > 1 — 2x.
L S ~11>1 -2
: | 1= 1>1—2 1
. 12> -2
L , -12 -2« . . o
: b T <y (dividing by a negative number reverses the inequality sign)
» 6<x I 45 6 7 8 9100
. :
e SLx>6
i | . X I
i Example 5 Solve and graph the inequality 7Ty <14
it | T 3x 2%
| 775 <
Multiply both sides by 20.
; ﬁ 20 X 77— 20 X 5 <20 X 14
:5 15x — 8x < 280
SR 7x < 280
g ¥
o . x <40 35 36 37 38 39 40 41 42
y
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1y solutions,

fer
sides
ty siga.

ality sign)

Ax=2 Bx=7
®) Ja+2>14
Aa=17 B a=4

{c) -2x—-1>16
Ax=-10  Bx=-8
5x—1 '

(d) 4 =2x—1

Ax=1 Bx=90

1. Find, by substitution, which of the following is not a posmble solution to the
inequality given,

(@) 4x+5=21

Cx=4 Dx=6¢6

. For each of the following, solve the inequality and graph the solution on a number line.

{(a) x+35<3 H -5=x-2
b) x—4>4 (g) 4=x—4
() x+1=35 (hy —1<x-—1
(dy x—3=-2 @ x+2<~5
(&) 7<x-+6 M x-3=-
. Solve the following inequalities.
(a 3x=46 ) 3x=-9
® 2x< 5 {(g) —15=5x
(c) x, 2 (h) 20>4x
() 8<3
i
@ 7=-2 _ 3y
p— 2 -
@ 6xr<10 @ —4=3
. Solve the following inequalities. Graph each solution on a number line.
() —2x>4 fH 3=1-x
(b) —3x = - (8 ~2¢+1>-3
r B 1-3x=7
{c) 4 21 1 0 1y .
x 1) T
d) =5 <3 2 o
W -1=-7
(e) 1—-x>4 3
5. For each of the following, solve the inequality and graph the solution on a number line.
- x—4 2
@ x—1>4 ® 3= ) %<6
(b) x=6
(€) 3x—1<19 (g) 5(x—2)=20 5a
—6x < 12 & 1+—5=-9
@ T<x+1 () —6x 3
() 8=2x—-6 D 1—4x<17 O —3w+10>4
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Solve the following inequalities and graph each solution on a number jine,

2y + 4 Sm—2 . 3
(@) —3 >12 () 9=""5 (H —2= R
m—2

(b) 2 - 5p=22 @ -32-1)<6 ) —5 4>

© y+5=2y—2 (® 8@2m-—2)=—6 2y 31 -2y
8a + 4

@ ——5—>6 (11)7—%>1

Solve, graphing each solution on a number line.

2 3a () —2=<2x<6 "/
(a) 5_2>6 3 _8>‘10
=S5y -2 —14 = — 2= X
- 0; )$2§ 0 —ld<ir—2<7 1_2x>94;
l—y 2—y ‘
T-2% -4 (@ 5+ 3 <2 6~ 40+ )
> 5 >

8+m m-2

U] -
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(Work in pairs.)

1. You have $20 to spend on items which cost $4.80 each.
{a) How does the inequality 4.8r = 20 relate to this situation? What does # stand foi
(b) Solve 4.8n < 20 in the context of the problem. Graph your solutions on a numbe
line. Consider the following:
(i) Can n be negative? (ii) Can »n be a fraction?

Describe a situation where the inequality 4» + 6p < 100 would apply, given that i
and p are positive whole numbers. Compare your answer with those of other group

A real estate agent selling your property
at auction summarises her expectations of
the sale price on the number line below.

85 90 95 100105110115120125130135 140145
Likely sale price ($ thousands)

{a) What do you think is the lowest price
acceptable for the property?

(b) You will be satisfied with a sale price
of $137 000. Does this seem likely to
happen? ‘

{¢) If you are offered $142 000 for the property, should you accept the offer?
Explain.

Make up some inequalities or number lines and swap them with other groups.
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