P 6.5 Solving Linear Inequalities by Using
Multiplication and Division

liel8L8 Use multiplication and division to solve inequalities.

Consider the inequality —2 < 2. —
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What happens to an inequality when we multiply or
divide each side by the same positive number?
=D e D Multiply each side by 2. x2 x2
Left side: (—2) |
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Right side: 2(2) = 4 _
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The resulting inequality is still true.

~iZ s 2 Divide each side by 2. +2 +2

Left side: 123 = —1
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Right side: % =1

-1 <1
The resulting inequality is still true.

Property of Inequalities

- When each side of an inequality is multiplied or divided by the samé positive number, the
resulting inequality is still true.

What happens to an inequality when we multiply or divide
each side by the same negative number?

—2<2 Multiply each side by —2. x(=2)
Left side: (~2)—2) = 4 homes e o sl s
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Right side: 2(-2) = —4 wd i3 o dosen 0 A2 34
x(~2)

For the inequality to be true, the sign has to be reversed.

-2 <2 Divide each side by —2. #H=2)

Left side: =2 = 1 —t
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Right side: ?25 = —1 ‘&_(_2.)/
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For the inequality to be true, the sign has to be reversed.



[ ::Ekampie_ 1 | Solving One-Step Inequalities

- When each side of an inequality is multiplied or divided by the same negative number,
. the inequality sign must be reversed for the inequality to remain true.

Solve each inequality and graph the solution.
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a) 4x<-12 b) ~2c=8 0 2=3 d) £ >4
Solution
a) dx< —-12 Divide each side by 4. When you divide
) 12 each side by the same
ZX < —= positive number,
4 do not reverse the
inequality sign.
X <=3
The solution of x < —3 is all numbers less than —3.
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-8 -7 6 -5 4 -3 =2
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b) —2c=8 Divide each side by —2. Wher o divide
520 208 each side by the same
- _L—z negative number, reverse
the inequality sign.
c=-4
The solution of ¢ = —4 is all numbers less than or equal to —4.
i
=0 B =7 - LB, B -4 3
c) g =3 Multiply each side by 2.
2 xb= 2(3) When you multiply
2 A each side by the same
positive number,
b=6 do not reverse the
inequality sign.
The solution of b = 6 is all numbers greater than or
equal to 6.
——t——t—1




d Y. 4 Multiply each side by —3.
) -3 By y When you multiply
> each side by the same
(—3)(_—3) < (—3)(4) negative number, reverse
L the inequality sign.
v< =12

The solution of v < —12 is all numbers less than —12.
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=17 =16 =15 =14 -13 —12 —-11

Check

1. State whether you would reverse the inequality sign to solve each inequality.

a) —2m<38 b) 2m =8 ) L2>3

2. Solve the inequalities in question 1. Graph each solution.

a) —2m <38 b) 2m=38 c)jy5>3

_. fxampie 2 | Solving a Multi-Step Inequality

a) Solve the inequality: 1 — %x >3 b) Graph the solution.
Solution
a) 1 — %x >3 Subtract 1 from each side to isolate x.

1—?—1>3—1

2y > Multiply each side by -3 to clear the fraction.

3
Reverse the inequality sign.

(-3(-2) < (=312

2x < —6 Divide each side by 2.
2 =6
22

X< =3



b) The solution of x < —3 is all numbers less than —3.
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Check

1. Solve the inequality: —g <4

Graph the solution on the number line.

If you multiply or
divide by a negative
number, remember
to reverse the
inequality sign.
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1. a) Will the inequality sign change when you perform the indicated operation on each side
of the inequality?

i) 3> —2; Multiply by 2
if) 4 = 8; Divide by —4
iii) —5 < 1; Multiply by -5
iv) 1> —4; Divide by 1

b) Perform each operation above. Write the resulting inequality.
1 PR D if)
iif) iv)
2. a) For the inequality —2 < 6, identify which of the following operations will

reverse the inequality sign.
i) Multiply both sides by —4 if) Divide both sides by 2

b) Perform each operation above. Write the resulting inequality.
i) ii)
3. a) What operation do you have to do to solve each inequality?
i) 3x>9 ii) —4p < -8

iii) —3y=15 " iv) %55
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b) State whether you would reverse the inequality sign to solve each inequality in part a.
i) i)

i) iv)

) Solve and graph each inequality.

i) 3x>9 ii) -4p < -8
. Y e —+—+—t——+—
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ili) —3y <15 iv) %s 5
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4. Solve each inequality. Graph the solution.
a)3-2r=9 b)§+2>~3




