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Recall: Solve Linear Inequalies

Solve each linear inequality. Show the soluon on a number line
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Example 2: Solve Polynomial Inequalies Algebraicall,

Solve each inequality )( -
-~ >

(@) (x+3)2x-3)60) X %

(b) —2x* —6x* +12x+16<0

¥
N

Soluon for (a)

Method 1: Consider All Cases

+ —
4x+ 3)(2x-3)>0

m N
A product mn is posive when m and n are:
¢ Both posive

¢ Both negave

: hoth badive
(ase 4 [ :both P 2370

X;‘( 307 30 ?x7}3
00~ X /Z
X?‘S \\ /17

47 Both —
Cosﬁxm <O 2x-3< O

X<-3 2x < 3
So\'l; Y > b X< %
x<-3 SHE TS 2 57

Soluon for (a) connued

Method 2: Use Intervals

(x+3)(2x-3)>0

The roots of the equaon (x +3)(2x-3) =0 arex=-3 and x = 3/2.

Use the roots to break the number line into three intervals:

X<-2, -32x{ i Xv2h
L1 1 ; [ T N R R N
s 4 4 2 4 o iz o5 4 o5 7
: ' 3/
Test arbitrary values of x for each interval: ’ ¥ TcS\_ X7 2
Tesk X<y~3 Tesk -3“;( /2 (l'\co‘.t;;’?7
Choase x - - (hoose X= 23) - D24
S5 20-3)(013) (
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_ 3) e
Ciya | O -5

Summarize the results in a table: (X’(‘?:)(Zx_ 3) > O
x<-3 x=-3 -3<x<3/2 x=3/2 x>3/2
(x+3) - o) + +

(2x-3) - - ~ O

¥
-(_
(x+3)(2x-3) (‘D @) - 0] (-D

7

Show soluon on a number line:

Feb 26-1:09 PM



2.6 Solve Factorable Inequalties Algebraically Filled Out.notebook March 17, 2014

—2x’ —6x" +12x+16<0 -2 (X3+ I — EXx- 3>\( ®)

Soluon for (b)

e First, factor the polynomial expression to determine the roots

—2x° —6x” +12x+16 =—2(x + )(x =2)x+1)

2 +4ux—2)(x+1)<0
o b o O
Method 1: Consider All Cases

* Since -2 is a constant factor, it can be combined with (x + 4) to form one
factor

e The three factors of -2(x + 4)(x - 2)(x + 1) are: -2(x + 4); x-2; andx+ 1
e A product abc is negave when:

> all three factors, a, b, and ¢, are negave

> two of the factors are posive and the third one is negave
e This makes cases to consider. 2 < O X‘H O
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Case 2 - Z(X‘“‘D (X‘ 2—) ()(-H)\<O

-ZX-8>0 220, X+ <0
J
‘2><£=> . <>(>/é KD
No x-valres ™M Co"‘“‘""/
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T e e e e e — s\n'
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Case 3 -2 (X"L{\(X‘Z) C)("H) \< O
—2X-5€0 5, X-2>0 - X+1> 0
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fo

Case 4 _20(1"‘{) (5(- 2> (X+,>\< O

-2%-8>20 ) x—2\<0') X+ >0
x> i <X>/-2)

@ " no x- valwes in common .
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Soluon for (b)

Method 2: Use Intervals

—2x% —6x" +12x+16 =2(x +4)(x—2)(x+1)

2(x+4)(x-2)(x+1) <0

e The roots of the equaon -2(x +4)(x-2)(x+1)=0are x=-4,x=-landx=2

e Use the roots to break the number line into 4 intervals

e Test arbitrary values ofx in each interval.

! f - 2(x4) (- 2) e +) <A
1 | I I { l l l l l LN
N o4 o4 2 a4 0 1y s . s 7

! - - Jegh X=3

'kS'{‘ X=-S , ; ) s
2(- 'i{—:;) (-9 (=~ ]

X<-4 X=-4 |-4<x<-1|] x=-1 |-1<x<2| x=2 X>2

-2(x +4) -|- O - - — — —
(X-2) — - —_— — — o +
(x+1)(2x - 3) —_— —_— — O + +_ +
ater -2l /'i‘)f‘\ _’S
wcra-2000| A+ [ () <k (o)( )
~ T~ N SN_7

Soln =g X¢-1 and X2 2
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