
 2.8  Inequalities
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2.8.1 Solving Inequalities Graphically

Solving Inequalities Graphically

How can I solve inequalit ies g raphically?

Co nsider the inequality f(x) ≤ g(x), where f(x) and g(x) are functio ns o f x

if we mo ve g(x) to  the LHS we get

f(x) – g(x) ≤ 0

So lve f(x) – g(x) = 0 to  �nd the z ero s  o f f(x) – g(x)

These co rrespo nd to  the x-co o rdinates o f the po ints o f intersectio n o f the graphs y = f(x)

and y = g(x)

To  so lve the inequality we can use a graph

Graph y = f(x) – g(x) and label its z ero s

Hence �nd the intervals o f x that satisfy the inequality f(x) – g(x) ≤ 0

These are the intervals which satis�es the o riginal inequality f(x) ≤ g(x)

This metho d is particularly useful when �nding the intersectio ns between the functio ns is

di�cult due to  needing large x and y windo ws o n yo ur GDC

Be caref ul when rearrang ing  inequalit ies!

Remember to  �ip the sign o f the inequality when yo u multiply o r divide  bo th sides by a negative

number

e. 1 < 2  → [times bo th sides by (–1)] → –1 > –2 (sign �ips)

Never multiply o r divide  by a variable  as this co uld be po sitive o r negative

Yo u can o nly multiply by a term if yo u are certain it is always po sitive (o r always negative)

Such as x2, 







x , ex
So me f unctio ns reverse the inequality

Taking recipro cals o f po sitive values

0<x<y⇒
1
x >

1
y

Taking lo garithms when the base is 0 < a < 1

0<x<y⇒loga ( )x >loga ( )y
The saf est way to  rearrange is simply to  add & subtract to  mo ve all the terms o nto  o ne side
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Worked example

Use a GDC to  so lve the inequality 2x3<x5−2x .
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2.8.2 Polynomial Inequalities

Polynomial Inequalities

How do I solve polynom ial inequalit ies?

ST EP 1: Rearrange the inequality  so  that o ne o f  the sides is equal to  z ero

Fo r example: P(x) ≤ 0

ST EP 2: Find the ro o ts  o f the po lyno mial

Yo u can do  this by facto rising o r using GDC to  so lve P(x) = 0

ST EP 3: Cho o se o ne o f the fo llo wing metho ds:

Graph metho d

Sketch a graph o f the po lyno mial (with o r witho ut a GDC)

Cho o se the intervals fo r x co rrespo nding to  the sectio ns o f the graph that satisfy the

inequality

Fo r example: fo r P(x) ≤ 0 yo u wo uld want the sectio ns belo w the x-axis

Sign table metho d

If yo u are unsure ho w to  sketch a po lyno mial graph then this metho d is best

Split  the real numbers  into  the po ssible intervals  using the ro o ts

If the ro o ts are a and b then the intervals wo uld be x<a, a<x<b, x>b

Test a value  fro m each interval using the inequality

Cho o se a value within an interval and substitute into  P(x) to  determine if it is po sitive o r

negative

Alternatively if the po lyno mial is facto rised yo u can determine the sign o f  each f acto r in

each interval

An o dd number o f negative facto rs in an interval will mean the po lyno mial is negative o n

that interval

If the value satis�es the inequality then that interval is part o f the so lutio n

Exam T ip

In exams mo st so lutio ns will be intervals but so me co uld be a single po int

Fo r example: So lutio n to   is 
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Worked example

So lve the inequality x3+2x2>x+2 using an algebraic metho d.
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