2.4 Linear Inequalities
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6. 6-62<0
Add 6z to both sides.
6-6:+62<0+6z=6<6z

Multiply both sides by %.

1 1
—(6)<=(6z)=1<z or z>1
50 <5©)

The solution is (1, ).

— —
1
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7. 3x+4<14
Subtract 4 from both sides.
3x+4-4<14-4=3x<10

Multiply each side by %
(3\')< (10)¢ x< ?
The solution is (—w‘ ?]

~— >

0
3
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8. 2-7<9
Add 7 to both sides.
2y-7+7<9+7=2y<16

Multiply both sides by 1.
Lon<tao—or<s
2772 :
Solution is (—», 8).

—

8

For exercises 9-26. we give the solutions without
additional explanation.
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—5-p=>3
—S+5-p=23+5
—p=>8
(DE=p) < (=D®)
p<-8
The solution is (—0. —8].

—_
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10. 5-3r+(-5)<—4+(-5)
3r<-9

%(73;-)279(%]
rz3

The solution is [3. ).

— —

3
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1. 7m-5<2m+10
Sm-5<10
Sm<15

1 1

—(Sm)<=-(15

5( ) 5()
m<3

The solution is (—=, 3).

—_—

3
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12. 6x-2>4x-10
6x—2-4x>4x-10-4x
2x-2>-10
2x-2+2>-10+2
2x>-8

1 1
5(21) >E(*S)
x>—4

The solution is (—4, ).
— ——
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13.

m—(4+2m)+3<2m+2
m—4-2m+3<2m+2

=l-m<2m+2
—m=2m<2+1

=3m<3

1 1
—=(=3m)>--@3
33m>-26)

m>-1

The solution is (-1. «).

— —

-1
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4. 2p-GB-p=-Tp-2
2p-3+p<-Tp-2
3p-3<-Tp-2
10p-3<-2
10p<1

1
<—
’ 10

The solution is (wo‘ L .
10
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15, 2(3y-8)25(4y-2)
—6y+16 220y 10
16+10> 20y +6y
26> 26y
1zy or y<1

The solution is (—=, 1].

—

1
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16. 5r—(r+2)23(r-1)+6
Sr—r-223r-3+6

4r-223r+3
r-223
rzs

The solution is [5. «).

——

5
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17. 3p-1<6p+2(p-1)
3p-1<6p+2p-2
-1+2<6p+2p-3p

1<5p

1 <porp> L
5 ’ ’ 5
.o (1
The solution is 5=

— —
)
H
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18, x+5(x+D)>4Q2-x)+x
X+5x+5>8-4x+x
6x+5>8-3x
9x+5>8
9x>3

1
x>
3

The solution is (—,

Ii
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19. -T<y-2<5
~“T+2<y-242<5+2
S<y<7

The solution is (-5, 7).

-5 7
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20. —S<m+6<2
=34 (=6) <m+6+(=6) <2+ (~6)
—9<m<—4
The solution is (9. —4).
— ——

-9
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21. 8<3r+1<16
8-1=3r<16-1
T<3r<15

ZSrSS
3

The solution is [g 5] .

<—H—>

3
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22. —6<2p-3<5
—6+3<2p-3+3<5+3
—3<2p<8

1 1 1
Z(-3)<=Q2p)<=(8
PG 2E )

3

—-—<p<4

B P

L 3

The solution is (—E 4] .

—

p
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-4(3) 53(2"’1)5 2(3)

-12<2k-1<6
—12+1<2k<6+1
-11<2k <7

1

Ul
2 2

The solution is [
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25. 3 1
=(2p+3)z—(Gp+1
$@P+IZ 6P +D

3 1
10-2(2p+3)210-—(Sp+1
$@P+Z10- 6P +D)

6(2p+3)25p+1
12p+1825p+1
7p=-17
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o
&

(z=4) S§(3:+2)

wlov Lo Ll
' '

The solution is (m %] .

50
9
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28. x<-2
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29. 3<x=5
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. —4<x<4
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31. C=50x+6000: R=65x
To at least break even. R = C.
65x = 50x + 6000
15x > 6000 = x > 400

The number of units of wire must be in the
interval [400. «).




image33.png
32. Given C=100x + 6000: R = 500x.
Since R= C.
500x =2 100x + 6000 = 400x = 6000 = x 215

The number of units of squash must be in the
interval [15. o).
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33. C=85x+1000: R=105x
R=C
105x = 85x +1000
20x >1000

1000
X2——=x250
20

x must be in the interval [50, ).
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34, C'=70x+500; R =60x
R2C
60x > 70x + 500
~10x > 500
10x <500

500
FE-—=x<-50
10

It is impossible to break even.
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35. C'=1000x +5000: R =900x
Rz2C
900x 21000x + 5000
—100x = 5000
x< 3000 = x<-50
00

It is impossible to break even.
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An inequality is a statement that one athematical expression is greaier than (or less than)
another. [nequalities are very important in applications. For example, 2 compuny wants.
revenue to be greater thar costs and must use no mare than the total amount of capital or
iabor available.

Inequalities may be solved by algebraic ot geometric methods. In this section, we shall
concenirate on algebraic niethods for solving linear inequalities, such as
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36. C'=25.000x +21.700.000: R = 102.500x
RzC
102.500x > 25.000x +21.700.000
77.500x = 21.700.000
S 21.700.000
77.500
x must be in the interval [280, e).

= x>280
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37 |p|>7
p<-Torp>7
The solution is (-, =7) or (7. ).

—_——

il 7
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38 |m|<2=>-2<m<2
The solution is (-2. 2).
——_—

-2 2
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39. ||=5=-5<r=<s

The solution is [-5, 5].

—

B 5
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40. |a]<—2
Since the absolute value of a number is never

negative, the inequality has no solution.

~t
0
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41. p|>-5
The absolute value of a number is always
nonnegative. Therefore, b‘ > -5 is always true,

so the solution is the set of all real numbers.

e —
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42 x+3<1
-1<2x+5<1
-1-5<2x<1-5
—6<2x<—4
—3<x<-2
The solution is (=3.-2).

——
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4. z+i]z4

3z+124 or 3:+1<-4
3z24-1 3z<-4-1
3223 3z<-5
21 :S—é
3
Lo 5
The solution is (—w. —5:‘ or [1, ).

—_—

1
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45. [8b+3]27
8b+5<-7 or §h+527
8h<-12 or  8h=2

bﬁfi or bz~
2 4

The solution is (Am 3 or l o |.
2 4
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1. Use brackets if you want to include the endpoint,
and parentheses if you want to exclude it.
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46.

5x+172<5
2

<7

5:(+l
2

77<5x+l<7
2

77fl<5.\'<77l
2
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47. |T-83<7
~7<T-83<7
76<T <90
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48. |T-63/<27
—27<T-63<27
36<T<90
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49. |T-61]<21
—21<T-61<21
40<T<82
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50. |T-43/<22
—22<T-43522
21T <65
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51. |R;-26.75(<1.42
|Rg—38.75]<2.17

a.  |R -2673|<+142=
-142<R; -2675<142=
2533<R; <28.17
|Rp-38.75<2.17=
—217<Rp-38755217=
36.58< Ry <40.92

b. 225(25.33)< T, £225(28.17)
5699.25 < T; < 6338.25
225(36.58) < Ty <225(40.92)
8230.5 < T <9207
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52. |x-100]>12
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17U <19
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55. The six income ranges are:
0 < x <8700

8700 < x 35,350
35.350 < x £85.650
85,650 < x £178.650

178,650 < x < 388.350
x>388.350
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2. (c).-7>-10
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Let x represent the number of milligrams
per liter of lead in the water.

5% of .040 is .002.
.040-.002 < x <.040+.002
038<x<.042

Since all the samples had a lead content less
than or equal to .042 mg per liter. all were
less than .050 mg per liter and did meet the
federal requirement.




image4.png
3. 8k=32
Multiply both sides of the inequality by — %.
Since this is a negative number. change the
direction of the inequality symbol.

—%(—81{) 27%(32) k24

The solution is [—4. ).

— —

-4




image5.png
4. 4a <36
Multiply both sides by —%. Change the
direction of the inequality symbol.
1 1
-—(4a)z--@B36)=a=2-9
1 (—4a) 1 (36)

The solution is [- 9. ).

——f—

-9
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. —2b>0

Multiply both sides by 3.

-2b >0:>—%(72b)<7%(0):>b<0

The solution is (-, 0). To graph this solution,
put a parenthesis at 0 and draw an arrow
extending to the left.

—_—

0




