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2.8.1Solving Inequalities Graphically

Solving Inequalities Graphically
How canl solve inequalities graphically ?

= Considertheinequality f(x) < g(x), where f(x) and g(x) are functions of x
= if we move g(x) to the LHS we get
= f(x)-g(x)<0
= Solve f(x) - g(x) = O to find the zeros of f(x) - g(x)
= These correspond to the x-coordinates of the points of intersection of the graphsy = f(x) and y =
g(x)
= Tosolve theinequality we can use a graph
= Graphy = f(x) - g(x) and labelits zeros
= Hence find theintervals of x that satisfy the inequality f(x) - g(x) <O
= These are the intervals which satisfies the original inequality f(x) < g(x)
= This method is particularly useful when finding the intersections between the functions is difficult
due to needinglarge xand y windows on your GDC

Be careful whenrearranging inequalities!

= Remember to flip the sign of the inequality when you multiply or divide both sides by a negative
number
= e.1<2—[timesbothsidesby(-1)] —» -1> -2 (sign flips)
= Never multiply or divide by a variable as this could be positive or negative
= Youcanonly multiply by atermif you are certainitis always positive (or always negative)

= Suchas X2, |x|, e*
= Some functions reverse the inequality
= Takingreciprocals of positive values

I 1
s O<x<y=>—>—
Y= y

= Takinglogarithmswhenthe baseisO <a <1

« 0<x<y= loga(x) >1oga(y)

= The safest way torearrange is simply to add & subtract to move all the terms onto one side
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@ Worked example

Use a GDC to solve the inequality 2X3 < X — 2X.

Rmrrange fo get one side as zero

x-2x3-2:50
On GD( skdch 15=15-Zx‘-21 and find zeros
‘j‘
\deﬂ*ifg the sections where
L — the qruph is above e x-axis

-165<x<0 or x21b5
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2.8.2 Polynomial Inequalities

Polynomial Inequalities

How do | solve polynomial inequalities?

= STEP 1. Rearrange the inequality so that one of the sides is equal to zero

Forexample: P(x) <O

= STEP 2: Find the roots of the polynomial

You can do this by factorising or using GDC to solve P(x) = O

= STEP 3: Choose one of the following methods:
= Graphmethod

Sketch a graph of the polynomial (with or without a GDC)
Choose the intervals for x corresponding to the sections of the graph that satisfy the inequality
= Forexample: for P(x) < O you would want the sections below the x-axis

= Sign table method

If you are unsure how to sketch a polynomial graph then this method is best
Split the real numbersinto the possible intervals using the roots
= |ftherootsare aandb thentheintervals would be x<a, a<x<b, x>b
Test avalue from eachinterval using the inequality
= Choose avalue within aninterval and substitute into P(x) to determine if it is positive or
negative
Alternatively if the polynomial is factorised you can determine the sign of each factorin each
interval
= Anoddnumber of negative factorsin aninterval willmean the polynomial is negative on that
interval
If the value satisfies the inequality then thatinterval is part of the solution

O Examiner Tip

In exams most solutions will be intervals but some could be a single point
= Forexample: Solutionto (X - 3)2 <0isx=3

Page4of5



@ Worked example

Solve the inequali‘ch3 +2x2>x+2 using an algebraic method.

Reﬂrrange. X t-a-2350
LE+ P(I) = JL; + 211-.1-?..
Find Q 'Fad’or P(l) =0 (J-‘i) is a Fac‘ror

Fackrise (1'l)(-13 +3’t+1) >0 (ompo.re wefficents or use division

(oc- 1) (e )(x+2) >0
Find the moks 1, -, -2

(.Ons’frud a 5’|ﬂn table O sketch

For 3 ¢=2: | for -2¢xel: | For -lexel: For x>\:

(x+2)<0 é(uz))(} §(1+1)>0 é(au:.)>0
(xn)<0 é(;ul)v.o (xn)>0  (an)>0
(x-¢0  (x-)¢0 (x-)¢0 (x-)>0
SPyed s P>0 c P<0 - P> 0

A v 00X | g

-1 | 1
Choose the regions that Sm‘isfid the ineq'ualii-j

‘2‘--16"| or x|
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