Exercise 2.5
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22 46:>-8
Solve the corresponding equation.
246:=-8= 7 +6:+8=0

(+2)(z+4) =0
+2=0 or z+4=0
z=-2 or z=—4

Because the inequality symbol is “>".
—2 and — 4 are not solutions of the original
inequality.
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Inregion A, let z=-5:
(75) +6(-5)+8=3>0
In region B. let =
(73) +6(-3)+8=
Inregion C. let = B
(0> +6(0)+8=8>0

The solution is (—e.—4) or (~2.e2).
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5. 4m>+7Tm-2<0
Solve the corresponding equation.

4m*+Tm-2=0
(Am-1)(m+2)=0
4m-1=0 or m+2=0

1
m=— or m=-2
4

Because the inequality symbol is “<™ i and -2

are solutions of the original inequality.
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Inregion A. letm =-3:
4(-3)2+7(=3)-2=13>0.
In region B, let m = 0:
4(0)2+7(0)-2=-2<0.

Inregion C. letm=1:

40 +71)-2=9>0.

The solution is [—Z‘i].
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6p>-11p+3<0

Solve the corresponding equation.
6p>—11p+3=0

Gp-D@2p-3)=0

3p-1=0 or 2p-3=0

Lo 3
73 73

-1 and
3

Because the inequality symbol is

3 . P B
3 are solutions of the original inequality. These

points divide a number line into three regions.
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Inregion A. letp =0.
6(0)> -11(0)+3=3>0
InregionB.letp=1.
6(1)%-111)+3=-2<0
Inregion C, let p = 10.
6(10)% —11(10) +3=493> 0
The numbers in regions A and C do not satisfy

the inequality. so the solution is [ég]
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7. 4x2+3x-1>0
Solve the corresponding equation.
437 +3x-1=0
(Ax-D(x+D)=0
4x-1=0 or x+1=0

1
x=— or x=-1
4

Note that % and -1 are not solutions of the

original inequality.
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4(-2) +3(-2)—
Inregion B, letx=0:
4(0)% +3(0)-1=-1<0.
Inregion C.letx=1:
412 +31)-1=6>0.

The solution is (-, —1) or [%w] .
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8. 3r?-5r>2=3x2 —5x-2>0
Solve the corresponding equation.
3x2-5x-2=0
Bx+D(x-2)=0
3x+1=0 or x-2=0

X=-— or x=2
3

Because the inequality symbol is*>.” 7% and 2

are not solutions of the original inequality.
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Inregion A. letx =-1.
3(-1)%-5(-1)=8>2
In region B, letx =0.
3(0)°-5(0)=0<2

In region C. letx =10.
310)% -5(10) =250 > 2

The numbers in regions A and C satisfy the
i R A 1
inequality, so the solution is (4«73] or
(2. ).
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9.

x2 <36

Solve the corresponding equation.
1 =36=x=%6
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For region A, letx =-7: (—7)2 =49>36.
For region B, letx=0: 0> =0<36.

For region C. letx=7: 72=49>36.

Both endpoints are included. The solution is
[-6. 6].
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10. 3229
Solve the corresponding equation.
yi=9=y=13
Note that -3 and 3 are solutions to the original
inequality.
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Inregion A. lety =—4:
(9?=16>9
In region B, lety =0:
07=0<9
In region C. lety =4:
42 =16>9
The solution is (-, —3] or [3. «).
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11. p2-16p>0
Solve the corresponding equation.
pr-16p=0= p(p-16)=0=
p=0orp=16
Since the inequality is “>". 0 and 16 are not
solutions of the original inequality.
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Forregion A, letp =-1:

(1> -16(-1)=17>0.
Forregion B. letp = 1:
12-16(1)=-15<0.

Forregion C. letp=17:
172-16(17)=17>0.

The solution is (-, 0) or (16. =).
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12. 72-9r<0
Solve the corresponding equation.

r2-9r=0
rr-9=0
r=0 or r-9=0
r=0 or r=9
Note that 0 and 9 are not solutions to the original
inequality.
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Inregion A, let 7 :
(-2 -9(-1)=149=10>0
Inregion B, letr=1:
M2 -91)=1-9=-8<0
In region C. let 7 =10:
(10)2 =9(10)=100-90=10>0
The solution is (0. 9).
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13. % -9x20
Solve the corresponding equation.

P -ox=0
x(x2 —9) =0
x(x+3)(x-3)=0
x=0orx=-3o0rx=3
Note that 0. 3. and 3 are all solutions of the
original inequality.
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Inregion A, letx =—4:
(-4)> —9(—4)=-28<0.
In region B. let ; 1:
(-1)>-9(-1)=8>0.
Inregion C.letx=1:
1 -91)=-8<0
Inregion D. letx =4:
4 _9(4)=28>0.
The solution is [-3. 0] or [3. ).
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14. pP-25p<0
Solve the corresponding equation.
p*-25p=0

p(p%zs):o

PP +3)(p-5=0

p=0orp=—Sorp=35

Because the inequality is “<.” 0, -5, and 5 are
solutions of the original inequality. Locate these
points and regions A, B. C. and D on a number
line.
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Test a number from each region in
pP-25p<0.

Inregion A. let p =-10.

(~10)* =25(-10) = =750 < 0
Inregion B, let p=-1.

(-1 -25(-1)=24>0

Inregion C. letp=1.
1Po251)=-24<0

Inregion D, letp = 10.

10% -25(10)= 7502 0
The numbers in regions A and C satisfy the

inequality. so the solution is (=, =5] or
[0.5].
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15. (x+x+2)(x-2)=0
Solve the corresponding equation.
@+ NE+2)(x-2)=0
x+7=0 or x+2=0 or

x=-7 or
Note that —7. -2 and 2 are all solutions of the
original inequality.
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Inregion A. letx =-8:
(-8 +7)(8 +2)(-8—-2)=—60 <0
In region B, letx =
(—4+T)(A4+2)(-4-2)=36>0
In region C. letx=0:
0+7)(0+2)(0-2)=-28<0
Inregion D. letx = 3:
B+NE+2)BE-2)=350>0
The solution is [-7. —2] or [2. «).





image31.png
16. Qr+4)(x?-9)<0
Solve the corresponding equation.
(2x+4)(x*-9)=0
Qr+ 4 +3)(x-3)=0
2x+4=0 or x+3=0 or x-3=0

x=-2 or x=-3 or x=3

Note that —2. -3 and 3 are all solutions of the
original inequality.
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Inregion A, letx =-5:

[2(=5)+4][ (-5 -9 ] (-6)16) =96 <0
Inregion B. letx =-2.5:

[2(-25)+ 4][(72.5)Z - 9} =-1(-2.75)

=275>0
Inregion C. letx =0:

[2 (o)+4][(o)Z 79} (4)(-9)=-36<0
In region D, let x = 4:
[2 (4)+4][(4)2 79] = (12)(7)=84>0

The solution is (—ee, —3] or [-2. 3].
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17. (x+5)(x2 - 2x—3) <0
Solve the corresponding equation.
(.\'+5)(x2—2x—3):0
x+3)x+1Dx-3)=0

x¥+5=0 or x+1=0 or x-3=0

x=-5 or x=-1 or =3
Note that —5. —1 and 3 are not solutions of the
original inequality.
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In region A. letx =—6:
(-6+5)[ (-6 ~2(-6)-3]=(-1)45)

=-45<0
Inregion B, letx=-2:

(72+5)[(72)2 72(72)73] =3(5)=15>0
Inregion C. letx=0:

(0+5)[(0)2 72(0)73}: 5(-3)=-15<0
Inregion D. letx =4:

(4+5)[(4)2 72(4)73}: 9(5)=45>0

The solution is (. —5) or (-1. 3).
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18.

x?-2x?-3r<0

Solve the corresponding equation.

¥ o2 -3x=0

x(x2 —2.\'—3):0

X(x+1)(x-3)=0

x=-lorx=0orx=3

Note that —1. 0 and 3 are solutions of the original
inequality.
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Inregion A, letx =-2:
(-2)° =2(-2)? =3(-2)=-8-8+6=-10<0

Inregion B, let x= —%:

SRCRE

=————+—==>0
8§ 2 2 8

Inregion C. letx=1:

Po2@)?-31)=1-2-3=-4<0
Inregion D. letx =4:
4322042 -3(4)=64-32-12=20>0

The solution is [~ —1] or [0, 3]
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1. (x+4)Q2x-3)<0
Solve the corresponding equation.
(x+4H(2x-3)=0
x+4=0 or 2x-3=0

x=—4

Note that because the inequality symbol is

3 . .
“<”—4and 3 are solutions of the original
inequality. These numbers separate the number

line into three regions.
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19.

6k — 5k? < 4k = 6k — 5k* — 4k < 0
Solve the corresponding equation.

6k —5k* —4k=0
k(6> -5k -4)=0
FGk-4)2k+1)=0

k=0or 1(:i or k:—l
3 2

Note that 0. i and L are not solutions of the

original inequality.
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Inregion A. letk=-1:
6(-1)° —5(-1)2 —4(-1)= -7 <0

Inregion B, let k= —% :

EEEREES

4 4 4) 32

Inregion C. letk=1:

6(1)° —51)> —41)=-3<0

Inregion D, let k= 10:

6(10)° —5(10)> —4(10) = 5460

The given inequality is true in regions A and C.

The solution is [w —l) or [0‘ i]
2 3
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20. 2% +7m> > 4m=2m> +Tm* —4m >0
Solve the corresponding equation.

2m° +Tm? —4m =0
m (2"12 +7m— 4) =0
m@2m-1(m+4)=0

1
m=0or m:; orm=—4

B B o 1
Since the inequality is*>.” 0. 2 and —4 are not

solutions of the original inequality. Locate these
points and regions. A, B, C. and D on a number

line.
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In region A. letm =-10.
2(-10)% + 7(=10)> = 4(-10) = 1260 < 0
Inregion B. letm=-1.
2(-13 +7(-1)2 - 4(-1)=9>0
Inregion C. let m = %
A -
4 4 4 32
Inregion D, letm = 1.
203 +7()% -4 =5>0
The numbers in regions B and D satisfy the

inequality. so the solution is (—4. 0) or [% m] .
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21. The inequality pz <16 should be rewritten as

p2 —16 <0 and solved by the method shown in
this section for solving quadratic inequalities.
This method will lead to the correct solution (—4.

4). The student’s method and solution are
incorrect.
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22. Tosolve 6x+7 < 2x2. write the inequality as
207 —6x-7>0.
Graph the equation y = 2x2 —6x-7.
Enter this equation as y; and use —4 <x <4 and
—15 <y <5. On the CALC menu, use “zero” to
find the x-values where the graph crosses the x-
axis. These values are x =—0.8979 and
X =3.8979. The graph is above the x-axis to the
left of — 0.8979 and to the right of 3.8979. The

solution of the inequality is (—0.—0.8979) or
(3.8979, »).

2ero 2ere
#=-.B979158 Y=0 #=3.8979158 Y=0
[, 6] by [-15.5]
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23. Tosolve .5x% —1.2x < 2 write the inequality as
5x2-12v-2<0. Graph the equation

y= 5x% —1.2x—.2. Enter this equation as vy

anduse 4=x=6and—5<y=5. Onthe CALC
menu. use “zero” to find the x-values where the
graph crosses the x-axis. These values are
x=-.1565 and x =2.5565. The graph is below
the x-axis between these two values. The

solution of the inequality is

(~1565. 2.5565).
Zero 2ero
H=-156466 V=0 H=2.EEEY466  Y=S1E-13
[4. 6] by [-5.5]
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24. Tosolve 3.1x% = 7.4x+32>0. graph the

equation y=3. 1x2 —7.4x+3.2. Enter this
equation as v, and use -5 <x =5 and
—5<y<5.0nthe CALC menu. use “zero” to
find the x-values where the graph crosses the
x-axis. These values are x = .5672 and
x=1.8199. The graph is above the x-axis to the
left of .5672 and to the right of 1.8199. The
solution of the inequality is (—<=..5672) or

(1.8199,c2).

2ero

v 2er0
#=ssrzaon? fy=o H=1.0198867 [v=0
[-5.5]by [5. 5]
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Inregion A, letx =—6:
(=6 +4)[2(-6)-3]
Inregion B. let
(0+4)[2(0)-3]
In region C. letx =2:

The only region where ('( +4)(2x — 3) is negative

is region B, so the solution is [4 E} To graph

. . 3
this solution, put brackets at —4 and 3 and draw

a line segment between these two endpoints.
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Gy-D(y+3)>0

Solve the corresponding equation.

Gy-Dr+3)=0

=0 or y +3
v

-0
4 -3

Note that because the inequality symbol is " <",
é and —3 are not solutions of the original

inequality. These numbers separate the number
line into three regions.
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In region A, letx =—6:
[5(-=6) - 1][~6+3] = 93 > 0.
In region B. let :
[5(0)—-1][0+3] =
In region C. let
[52)-1][2+3]
The regions where (5y — 1)(v + 3) is positive are
regions A and C. so the solutions are

(=e=.—-3) and (%w) To graph this solution, put

parentheses at —3 and % and draw rays as shown

below.
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32 4r>-3
Solve the corresponding equation.

2 4r=-3

2 4r+3=0

F+D(r+3)=0
r+1=0 or r+3=0

r= 3
Note that because the inequality symbol is “>." —
1 and -3 are not solutions of the original
inequality.

1 or r=
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Inregion A, letr=—4:
(4> +4(-4)=0>-3.
Inregion B. letr=-2:
(-2)2+4(-2)=-4<-3.
Inregion C. let7=0:
0%+4(0)=0>-3.
The solution is (—»2, =3) or (-1, »).
To graph the solution. put a parenthesis at -3
and draw a ray extending to the left, and put a
parenthesis at —1 and draw a ray extending to
the right.
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