Solving Inequalities

--------------------------------------------------------------------------------------------------------------

DIAGNOSING READINESS

1.>2.=3.>4<55+[4-6|=5+|-2| =
5+2=76.]30-28~6=]2] ~6=2—-6=—4

7.]~7+2| ~4=]|-5|—4=5-1=1

8. x—4= =2
x—d4+4d=-24+4
x=2
Check:2 —4 =2
9. b+4=7
b+4—-4=7—14
b=3
Check:3+4=7v
10. —*%y =
(-4(-1) = (-9
y=-12
Check: —%(—12) =9
1. m=27
12() = 1227)
m=1324
Check: & =27/
12. —8+x=15
—8+x+8=15+8
x=1723
Check: -8 + 23 = 15
13. n—"7=2235
n—7+7=225+7
n=295
Check:29.5 — 7= 225/
14. ~127 =48
7 12 — 7
"ﬁ(“ﬁf) = —13(48)
z=—28
Check: —42(—28) = 48
3y _
15 F=-15
5
) = d-15)
y=-12
Check: 2512 = 15/
16. —5+82=7
—54+24+5=7+5
b-12
4(8) = 4(12)
b =48

Check: 5+ %8 =-5+12=7v
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17. 42m+4=25
42m+4—4=125-4
42m =121
42m _ 21
42 T 42
m=235
Check:42(5) +4=21 +4=25v
18. —12 =6+ 3x
—12-6=6+3x—6
-18 = 3x
4(-18) = §(3x)
—24=x
Check: =12 = 6 + 3(—24) = 6 — 18/
19, 6=-z—-4
btz=—z-4+z
6+z=—4
6+tz—6=—-4—-6
z=—10
Check:6 = —(—10) -4 v
f20. 4m +23 =097
: 4m +23-23=97~-23
dm =74
dm _ 74
4 =y
nm =185

pages 133-178

Check:4(1.85) +23=74+23=97/

S, 7

Y~ T+7=-22+7
3 = -15
§3) =419
t= =24
Check:3(—24) — 7= —-15 -7 = =22/

F 22, —47 =3y +13

: Check: ~4.7 = 3(=2) + 1.3 = -6 + 13/
23, 122 =53x = 3.7

122+37=53x—-37+37

15.9 = 5.3x

33x _ 133

33 53
xr=3

Check:12.2 = 53(3) — 3.7 = 159 - 3.7/

24, 4t + 7 + 6t = —33
10t + 7 = —33
100+7—-7=-33-17
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10r = —40

25. 2a 4+ 5=
2a+5-2ag=

5=

5+ 16=

21 =

7a
7

a
Check:2-3+5
6-+5

ke

IRy
+
|
i

26.

S
FanS
hop—
o
[

Check:% +
3=
27. 6y —2) =
6y —12 =
fy —12+12=
by =
by +2y =
8y =
8y

8
y
Check: 6(3 —2) £

100 _ =40
10 10
f= —4
97 — 16

Qo — 2a — 16
Ta — 16

7a — 1616
Ta

21

7

3

9-3-16
27 - 16+

2

3

=

o
Lajka

e

4
4 -2

2

2

I

1

2

2

3

2

v
8—2y
8—2y
82y 12
2y +20
—2y + 20 + 2y
20

20

I3

3ol
272

15-12=8—-5/

28. n+3n—-2)=104
dn — 6=104
dn—6+6=104+46
dn =164
dn __ 164
q q
n=4.1
Check: 4.1 + 3(4.1 — 2) 2 104
41 +123-6=104v
29, w+3=2%w-5
6(3w) + 6- 3 = 6(2w) - 6(5)
3w + 18 = 4w — 30
3w — 3w + 18 = 4w — 3w — 30
1I8=w—30
18+ 30=w -~ 30 30
48 = w

Check: 2(48) + 3 £ 2(48) - 5

24 +3

=32 -5/
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¢ Check Skills You'll Need For complete solutions see
i Daily Skills Check and Lesson Quiz Transparencies ar
Presentation Pro CD-ROM.

1-5, ~—+—6—+——5 G
~4—-3—-2—-10 1 2 3

P 6> 7.< 8= 9= 10.> 11.<

3h<—1—-+—e ;

2d. yes
| 3a, =t

CHECK UNDERSTANDING pages’i34—136

1a.no 1b. yes 1c. yes 1d.yes 2a.no 2b. no 2c. yes

=@

-2-10 2

—5-4-83-2-10 1

| 3¢, ————— >

-10 12 3 45

! 4a.x =2 4b,x <0 5a. Real numbers include negative
{ numbers; speed can’t be negative. 5b. No; answers may
. vary. Sample: Wages are likely to be given in the

i hundredths of dollars, and hundreds of dollars per hour
or more would not be reasonable, either.

Exercises 1.yes 2.no 3.yes 4.yes 5.n0 6.yes 7.no

8. yes 9a.no 9b. no 9¢. yes 10a. yes 10b. no

10c. yes 11a.no 11b.no t1c.noe 12a.ves 12b. no
12¢.no 13a.no 13b. yes 13c. no 14a.no 14b. no
14c.yes 15.C 16.B 17.D 18. A

19, ———@ ; b R e £ S
-10 1 2 3 —5-4-3-2-1 0

21, eyt 27, | el
—7-6-5-4-3-2 -2-10 1 2
T - e SRS T V' M o e S
—5-4-3-2-1 0 -3-2-10 1

o -

: 1
{ 27.x>-328.x=7 29.x=130.x<—6 31.x=45

32.x < —0.5 33. Let s = number of students; 5 = 48.

| 34.leta= age;a = 16. 35. Let w = wattage; w = 60.

36. Let n = number of students; n = 350. 37. Leta =

i number of appearances;a > 75. 38. nisless than 5.
i 39.bis greater than 0. 40. 7 is greater than or equal to
x, or x is less than or equal to 7. 41. z is greater than or

equal to —3.6. 42. g is less than 4, or 4 is greater than g.

! 43. —1is greater than or equal to m, or m is less than or
! equalto —1. 44. 35 is greater than or equal to w, or w is
! less than or equal to 35. 45. g minus 2 is less than 7.
46, 7 is less than or equal to 3. 47. 6 plus r is greater

than —2. 48. 8 is less than or equal {o &, or /i is preater
than or equal to 8. 49. 1.2 is greater than k, or k is less
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P

than 1.2. 50. Use an open dot for < or >.Useaclosed | 80. 2x+3y=6
dot for = or =. 51. Answers may vary. Sample: Forx = xy+ 3y —r=6-2x
-1,3(-1)+1=-3+1=-2 -2 % 0.The inequality i 3y=6-—2x
is invalid for x = any negative integer. 52, Putan open | 3y _ 6 -~ 2x
dol at 3 and color the rest of the number line on both i 3 3 5
sides. 53. Answers may vary. Sample: Every class has at y=2 - 3¢
least 18 students. ioor yo=—5x + 2
54, x > 2 <P} i 81. Syx—y+8=4
-1 1 2 3 Sx—y+y+8=4d+y
55. b = —5 e ————> f Sx+8=4+y
—6-5-4-3-2-1 0 S5x+8-4=4-4+y
= e G Sx + 4=y
W20 0 1 2 L 82, —Sy +4r =15
S7.0:<5 +p——t=g4 AN
: -3 = -5
58, <Gt £Q Pt : y=%x-3
—2-10 1 —2-10 1 | 83, 2¢ + dy = =20
60, <ty 2x + 4y — 2x = ~2x — 20
0123 4°%5 j dy = —2x¢ — 20
61, =il o o
0123 42%5 y=—%x—5
e ) : ipi 77
62. 1012 3 4 5§ 384.mean=%=%=6.27
63, <ttt @ : 85. median =5 86. mode =9
20 24 6 8 ;87 V=IR
: y _ IR
64. “At least” is translated as =, greater than or equal to; {i R
or not less than, At most” is translated as =<, less than or r=1
equal to, or nol more than. 65. x = 2451, where x is the 88. P=20+2w

mileage of any route. 66. Option A mileage =798 + : P-2w=20+2w— 2w
433 = 1231; Option B mileage = 985 + 528 = 1513; F—-2w=2f

Option A < Option B, 67, “4 greater than x" refers toa |
quantity (sum), x + 4.*4 > x” refers to a relationship: .
4 is greater than x. 68. C; the inequality is true forx =3 | 2

but not true for x = 5,50 Cis correct. 69. Answers may =5 -—w
vary. Sample:a = —1,b m% i 89. P=ag+b+rc
: P—a-c=a+b+c—a—-c

70. 2 is negative and a and b are opposites.

71. 5a + 45 = 4000 P—a—c=5b

90. Associative Property of Multiplication

72, e ———(—(— —t £
-3 -2-1 0 1 2 3 i 91. Commutative Property of Multiplication
73, D (e i 92, Commutative Property of Addition
-2-1 0 1 2 3 4 5

74. n > 5is equivalent to 5 < n; the answer is C. 75.The
whole numbers are {(,1,2,3,.. .}); the answer is .

2
76. Use = for at least; the answer is B. 77. (%) = -1-15 < %;

the answer is H. 78. The graph in B) has one room
count of 151; the answer is B,

Check Skills You'll Need For complete solutions see
¢ Daily Skills Check and Lesson Quiz Transparencies or

79.[2], 122 , Since half of 12315675, | Presentation Pro CD-ROM.
f t 1 less than 613'—0 has been 1.> 2.< 3.> 4,95 -2 6. -9 7_%
completed to be completed, and more
repaired  (han 63 is to be

repaired; m > 6-]% miles

[1] incorrect inequality OR no diagram

Algebra 1 Solution Key
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Check Understanding
1. m—-6>—4
m—g+6>—-4+6
m>2
3 4 5
2. n—7=-2
n—7+7=~2+47
n=3

(SYS))

o 4
e

rft—————1
3454678

Check: Convert the original inequality to an equation.

n—"7=-2
Then test our solution i1 = 5.
5-T741 -2
2= -2/

Test the direction of the inequality: test # = 4 in the
original inequality.
4-72 -2
—-3=-2v
3. r+3=8
r+3—-3=8-3
(=5
Tttt
-10 1 2 3 456
Checl: Test ¢ = 5 in the equation.
t+3=8
5+318
8=8v
Test t = 6 in the original inequality.
6+38
G=8v/
4. Let b = number of blankets donated by the team.
42+ 65+ b =160

107 + b =160
107 + b — 107 = 160 — 107
b =53

The team must donate at ieast 53 blankets.
Exercises 1.5 2.8 3.4.3

1. x—-1>10
x=1+4+1>10+1
x>11

9 10 1112 13 14
“heck: Test x = 11 in the equation.

x—1=10
11—-1 210
10=10v

“his checks our computation because the steps in
olving the inequality are identical (except for
nanipulation of inequality signs) with the steps in
olving the corresponding equality.

Algebra 1 Solution Key

! Test x = 12 in the original inequality.

12 -1 3 10
11> 10V
5. t=3< =2
r—3+3<-2+3
<1
e e R
-2-10 1 2
Check: Test ¢ = 1 in the equation.
1—3=-1
: 1-32-2v
i Testr = 0in the original inequality.
; 0-3< -2/
: 6. -5>b-1
-5+1=b~1+1
—4>b
bh<—4
e ———
: —7-6-5-4-3-2
Check: Test b = —4 in the equation.
-5=b-1
i -5L—-4-1v
i Test b = —5 in the original inequality.
-5 -5-1
wy > -
P 7. T=d-3

T+3=d-3+3
10=d

ot} ez,
8§ 9 10 11 12 13

Check: Test d = 10 in the equation.

T=d-73
: 7£10-3v
i Testd = 11 in the original inequality.
5 72113/
8. s—2=-6

s—2+2=-6+2
s=—4

— ==

~7—6~5~4-3 -2

Check: Test s = —4 in the equation.

§—2=—60
i —-4-2X-6/
i Tests = —3in the original inequality.
i 9. r—9=0

r—904+9=<0-+9
r=9

6 7 8 9 10 11

Check: Test r = 91in the equation.

r—9=0
9-920v

Test r = & in the original inequality.

8—920v/
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10. 8<n-2
8+2<n—-2+2
10<n
D
-50 5 1015
Check: Test # = 10 in the equation.
8=n-2
BL10-2v
Test 2 = 11 in the original inequality.
gi11-2v
11. et = 2
—4+2z=2w-2+2
—2=w
ey ———————>-

-4-3-2-10 1
Checl: Test w == —2 in the equation.
—4=w-2
—-4x-2-2V
Test w = —3 in the original inequality.
—42 3-2v
-l<~4+d
-1+4<—-4+d+4
3<d

12.

-10 1 2
Check: Test 4 =

&

4
in the equation.
—1=-4+d
~1Zd-+3
Test d = 4 in the original inequality.
1< —4+4v

= -5

L ey

=
I
M=
-+
NI N
A
!
tn
+
N

13.

-+ m
|

L

i

prninily———+——
—6—-5-4-3-2-10 1

Check: Test y = —4%in the equation.

Test y = —5 in the original inequality.
5-1L-5v
14. -2>q-4
~2+4>qg—4+4
3% >q

1 3 P
It | ¥ L

0 1 2

3 45
Check: Testg = 3

%in the equation.
_% =q—4
-22x3l-4v
Test ¢ = 3 in the original inequality.
~2:d3-4v

Algebra 1 Solution Key

x—2=05
x—2+2=05-+2
x=235

15.

o
3 4

-10¢ 1 2

Check: Test x = 2.5 in the equation.

x—2=05
25-2105v

Test x = 3 in the original inequality.

3-2205y

32>-13+r
324+13>-134+13+r
45>r

£ " 1 I W

-10 1 2 3

16.

4 5

Checlk:Test r = 4.5 in the equation.

32=~-13+r
322 -13+45V

Test r = 4 in the original inequality.

323 -13+4
32>27/
17. —34>m—18
—344+18>m—18+ 1.8
—-1.6>m
S e
—3-2-10 1

Check: Test m = —1.6 in the equation.

—34=m—-18
—34=-16-18v

! Testm = —2 in the original inequality,

{18,

342 2-18v

3 1
3_§<§ 3
1
“ETE<8tE
b<i
e CH—
-2-10 1 2
Check:Test b = %in the equation.
3 _ 1
T8TSE
1 3 1
i8558
i 'Test b = Qin the original inequality.
0-3<1v
19, n - 2% >%
11—2%+2%>%+2%
n>3
————+——t
i —10 1 2 3 4
i Check:Test n = 3 in the equation.
n - 2% = %
3-2221y
Test n = 4 in the original inequality.
4241l
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20.2 21.3 22.3.1
23. wtd4=9
wH+d—-4=9-4
w=3
F—

3 4 5 6 7 8
Checlk: Test w = 5 in the equation.
w+4=9
5+410v
Test w = 4 in the original inequality.
4+4§9
8=0v
24. m+5>-3
m+5-—-5>-3-5
i > -8

] i Fa o
T 1 aF

~10~9-8-7 -6 -5

Check: Test m = —8 in the equation.
m+5=-3
—8+52-3/
Test m = —7 in the original inequality.
—7+53 3/
25. 1<8+5b
1-8<8+b-8
—7<b(orb>-7)

[ W]
AT

—8—-6—-4- 2 0 2
Check: Test & = —7 in the equation.
=8+6
L8+ (-Nv
Test b = —6 in the original inequality.
148+ (-6)v
26. —2=z=4+a
~2—4=4+a-4

—6=an

e ————}
-9-8-7-6-5-4
Check: Test ¢ = —6 in the equation.
—2=4d+a
—224+4+(-6)v
Test a = —7 in the original inequality.
—2Z244(-T)v
27. r+1=-5
r+l-1lz-5-1
r=—0
.
—10-8-6-4-20 2
Check: Test r = —6 in the equation.
r+l=-5
-6+12-5v/
Test r = —5 in the original inequality.
~5+12 ~5/

Algebra 1 Solution Key

i 28. k+3=4

k+3-3=4-73
k=1

101 23

. Check;Test k = 1in the equation.

k+3=4

; 1+324/

i Test k = 0in the original inequality.

; 0+3<4v

: 20, 3>44x

: 3-4>4+x—4
-1>x

D>

. —2-10 1 2

Check: Test x = —1 in the equation.

l 3=4+x

5 324+ (-1

i Testx = -2 in the original inequality.

: 334+ (=2) v

| 30. -5<1+p

: -5-1<1l+p-—1
-6<p

— (e

~-8-6-4-20 2
Check: Test p = —6 in the equation.
-5=1+p
—521+(-6)v
Test p = —5 in the original inequalily
51+ (-5)v

v
|

LAl taa

31.

tnjta
e
[ Iy ]
I+
Nl
IV
|
I
L

v
|

R B s
—2-10 1 2

{ Check:Testz = —1in the equation.

3 - _2
5+ 2= 73

34 (-1)
Test £ = 0 in the original inequality.

3 1.2

3. .2
= -3/

[t
|
|[3%]
~

| 32, 7.5 +y<13

75+y-175<13-175
¥y <335

f\ l I

-—10123456

. Check: Test y = 5.5 in the equation.

75+y=13
75+55213/

Test y = 5 in the original inequality,

75+5< 13/
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33. ‘ %<m+2
—-2<m+2-2

tdjes

3
-3 < m

-l
-3-2-10 1
Check:Test m = —% in the equation.

12342y
Test a1 == —1 in the original inequality.
14 1+2v
34, 27za+3
27—-3za+3-73
—03=a
@ ————ponnd
-05 —-0.3 -0.10 0.1
Checlk:Test a = —0.3 in the equation.
27=a+3
271X 03+ 3/
Test @ = —1 in the original inequality.
27F -1+3v
35. —29<41l+p
' —-29-41<4l+p—41
-7<p

Ol

~10—-8—-6—-4-2 0 2

Check:Test p = —7 in the equation.
—29=41+p
29241+ (-}

Test p = —6 in the original inequality.

~29 <41+ (—6) v

36. | i=n+3
1 3 3 3
i—a=h+g-3
~% z h
e ————
-2-10 1 2
Check: Test h = —% in the equation.
‘11 =J %
1_ _1 3
i=-3ta3v/
Test # = —1 in the original inequality.
1.1 3
37. 53+d>38
53+d-53>38~-53
d>-15
O}
-3-2-120
Check: Test = —1.5 in the equation.
53+d=38

534+ (—~15) L 38v
Test d = —1 in the original inequality.

53+ (-1) 238/

Algebra 1 Solution Key

: 38,

t+3<-}
3_3 1_3
I+3-B< 8B
1< -1
e
-2-10 1 2
{ Checl: Test £ = —3 in the equation.
: 3 _1
YtE= 8
1,35 1
;tgd g

Test 1 = ~1 in the original inequality.

31 1
—1+3&-Lv

| 39, s + 637 = 2000

s + 637 — 637 = 2000 — 637
5= 1363

Brother can spend $1363 or less.
i 40, s+ 630+5=15

s+ 11.50=15
s+ 1150 — 1150 =15 - 11.50
s =350

You can spend no more than $3.50.
LA, r+17+12=50

r+29=50
r+29—-29=50-29
r=21

i Selling 21 reflectors or more will meet your goal.

i 42.Add 4 to each side. 43. Subtract 9 from each side.
44, Add % to each side.

i 45, w—3+1=9

w—2=9
w—24+2=9+12
w=11

: 46 l+c=3l

1 1 1_1
c=3

L 47, y—03<28

y—03+03<28+03
y<3l1

48 —6>n—-%

1 1,1
—6+5>n 5+ts
—5§>n

F 49, 2+41<-56

z+41—-41<-56—-41
z < -97

: 50, _41>y - 09

—41+09>y—-09-+09
—32>y

51, 241-1>0

_1
t-1>0
_141 1
! 6+6>(]]+6

1>
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52,

53.

54,

5
Wn

56.

57.

58.

50.

o4.

65.

66.

h7.

S=vyv—4-7
S5+11l=v—-11+11
16 = v
3.0+ k= ~45
36-368+k=—-45-3.6
k= 8.1
G+h-T7T<5
b—1<5
b—1+1<5+1
b<6

m+23=-12
m+23-23=-12-23
m=—3.5

4=k -
4+ 2=k -

4—~\.

=k
-1

-+

L0y
ENY}

1%

-
=
|

B 1 dp—

-+

S
=
|
[T
+
[

v

=
v
ISty

-77=x-2
7 +2=x-2+2
-57=x
—2=>=943+w
-2>12+w
—-2-12>=12+w-—12
—14 > w

1o
+
z

|
[P
i

x+4-7<13
x—3<13
¥x—3+3<134+3
x<16
35<m-—12
3542<m—-2+2
55<m
04=r-~35
04+35=1-35+35
129=1t -
0>k —22
0+2>k-23+22
2>k
53>164+n-23
33>n-07
334+07>n—-07-+07
6>n
—7%+m +%f_< —»2%
7+ m= -2}
—7%+ m +7%S —2% -+ 7%
m=25
-l4+s+21>11
s+07>11
s+07~-07>11-07
s> 103
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68a. yes 68b. no 68c. a = b is equivalent to b = 4. But

a < b is not equivalent to b << a. The equivalent toa << b
i is b > a. When you switch the two sides of a relationship,

you must also flip the operator in the middle, such as
<, >, =, or . (When you flip =, you still gel =)

{ 69a. Let f = score on floor exercise.

88+ 79+ 82+ f =340
249 4+ f = 34.0
240 — 2494+ f =340 — 249
f=91
69b. Your sister must score at least 9.1 points in the
floor exercise to qualify for the regional competition.
69c. Qualifying scores would be 9.1,9.2,9.3,...,9.9,10.0.

L 70.Letm = memory used by other programs and

functions.
m= 64 —12.8=51.2;52 MB

L 71, 516.46 — 31.96 + d = 500

484.50 + d = 500
484.50 + d — 484.50 = 500 — 484.50
d = 15.50

You must deposit at least $15.50.
i 72, Let m = minimum score.

47 + 48 + m =135
95 4+ =135
m=135-95 =40

i 40 points is the minimum score Lo get an A.

73a-b. Check students’ work.

74a. z—86=52
z—86+8B.6=52+8.06
z=138

i No; Sam assumed that the solution involves an integer,

which is unlikely, considering the original inequality.

74b. Answers may vary. Sample: Substituting a value can

test the direction of the solution, but substitution is not

enough by itself because of the possibility that the |

solution lies between a value that makes the inequality

true and a value that does not.

i 75. 4x+4—3x=5 ;
I+425 H
x+d4-d4=5—4 |
x=1
76. —Sn—3+6n<2 ;
n—-3<2 i
n—3+3<2+3 }
: n<3 i
77. Tt— (6t —2)=—1 ;
t+2=-1 ;
(+2-2=-1-2 g
i r=-3 ,
{78, S5k—2(2k+1)>8 5
Sk~4k—2>8 ;
k—2>8 j
e—2+2>8+2 |
k> 10 l
79. 3(r+2)—2r<4 ;
Jr+6-—-2r<4 i
r+6<4
re6—6<4—6
r< -2
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80. Hr+5)—3r=7
dr+20—-3r=7
r+20=17
r+20-20=7-120
r=-—13
81. Ja+-6—2n=—-19
a+pH=-19
a+6~-6=-19-4§
a=-23
82. ~5=3m—-10—-2m
—53=m-10
—5+10=m—-10+10
S5=m
83. —-3d+4(d+3)>4
d+12>4
d+12—-12>4-12
d> -8

84. 5(y-2)—-4dy—-1) <0
Sy—-10—4y+4<0
y—6<q0
y—6+6<0+6

y<6
85. —6(a+2)+ Ta=<12
—6a—12+ Ta=12
a—12=12

a—-124+12=12+ 12
a=724
86, —2(@—3)+3a+2)<4
—2a+3a+6+6<4

a+12<4
a+12~12 <4 - 12
a<—8
87a. at+b>c
a+b-~b>c—»b
a>c—h
87b. b+e>a
b+c—c>a-r¢
b>a-—-c¢
87c. a+c>h
at+c—-a>b—a
c>b—a

87d. The length of any side of a triangle is greater than
the difference of the lengths of the other two sides.

88. Not true; counterexample: If b = —3,a — (-3) <
a ~ 3 is equivalent to 3 < —3, which is not true.

89. true (by the Additive Property of Inequality)

20. c d a a—c a—d
5 2 3 -2 1
-1 -3 -3 -2 0
0 -2 0 0 2
4 1 2 -2 1

It appears that forc > d, @ — ¢ < a — d is true for all real

numbers. 1. Not true; sample counterexample: for a =
0,b=1l,ande=~-2,0<land 01+ (—2)= —1.

92. One can add or subtract equalities but one can’t
always add or subtract inequalities, If x = 2,y = 1, z = 4,
andw=32>]land4>3,but2 -4 %1 - 3.

Algebra 1 Solution Key

i 93, ' x+5<13

x+5—-5<13-35

: x<<8

! The answer is B.

{94, -12+n>20

: =12+ n+ 1220+ 12
: n>32

i The answer is G.

{9, x+4=8

{ x+4—-4=8—-4

; x=4

i The answeris A.

i 96, 5<n—01
i 5+01<n—-01+01
: 51<n

i The answeris L

P 97. a +5500 = 35,000

a + 5500 — 5500 = 35,000 — 5500
a = 29,500

The answer is 1D,
i 98.[2] Let x = your score in the last game. Total score =
i (number of games)(average score per game).

24(19.5) + x > 25(20)

468 + x > 500
468 + x — 468 > 500 — 468
x>32

You must score at least 33 points (scores are integers).
i [1] no work shown 99. Let ¢ = length of octopus in feet,

¢ = 10. 100. Let /t = distance in miles a hummingbird
migrates; /1 > 1850. 101. Let a = average needed;
a = 90. 102, Let p = number of pages read; p = 25.

103. n—4=9
n—4+4=9+4

n=13

i 104. 8+w=7
8+w—-8=7-8

we= —]

105. c+35=-7
c+5—-5=-7-5

c=—12

106. 7T—k=3
T—k—-7=3-7

-k =—4

k=4

{107, 4t = 52

4 _ 52

4 =4

t=13

108. X =12
%)= w2

i x= —18
109. £=g
71(5) = 71(-4)

k=“28
i 110. 18=y—4

: 18+4=y—4+4
2=y
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111. 40 =g
$(40) = 39)
64 =g

112.92 + 17 =81 + 17 =98 113.4(5 - 3)° - 3* =
4-d—9=7 114.02(42 ~ 34) + 04 =

0.2(0.8) + 04 =016 + 0.4 = 0.56 115.3-2 + 5 =
6-+25=31 116.3+ 72 —4=3+49—4 =48
117,483 +32 =64+ 9=73 118.6(5 - 2)> +4d =
6-9+4=54+4=58 119.2+8(6+2%) =
2+8-10=82120.33 -3 +7=27-8+7=26

Daily Skills Check and Lesson Quiz Transparencies or
Presentation Pro CD-ROM.

1.16 2. -4 3.6 4.64 5. 18 6,18 7Z.x=— 1

B.x>3
Investigation 1.

4:3>1-3
4+.2>1-2
4.-1>1-1
4-0=1-0
4-—-1<1--1
4o <12
4.-3<1--3
2. There is no change in the inequality sign. 3.The
inequality becomes an equality: 0 = 0. 4.The inequality
sign is reversed.

Check Understanding

b 1
1a. a*>2

19> 4)

b>12

-10 1 3
Checlc: Test b = 2 in the equation.

N B

i

Falnd o
WA= I

v

necuality,

i

oy

Test b = 3 in the original

13
1b. %2%
3(4)=3(3)
d=3=2
— - Dmjm—
-10 1 2 3 4

Algebra 1 Solution Key

Check skills You’ll Need -For cemplete solutions see

Check computation: Test d = %in the equation.

d-3
3 6
3

2323
755

The steps in solving the equation are the same as the
i steps in solving the inequality.

Check direction of inequality: Test 4 == 3 in the original

inequality.

M L
V1Y~
hih enltn
~

A
!
w

1c. "z

0.5l53
y=-15

—
O|_:
ih
o
By
!
=

e G ———
—-3-2-10 1
Check: Test y = —1.5 in the equation.

=1.5
32 3y

Test y = —2 in the original inequality.

- 1

—4=-3v

: 2a. —k >

~4(-k) < —a(-1)
k<4

! 3 Il 3 FanY [
T ¥ L S L

-10 1 2 3 45

Check: Test k = 4 in the equation.

.
41y
Test k = 3 in the original inequality.
. e 2
2b. —~t < %
(-1)(-0) > (-D(3)
{ > —%

1 ] [ i} L
1 T T T

3-2-10 1 2

Check: Test 1 = —]zin the equation.
1

—t = =

2
(D230

Test ¢ = 0in the original inequality.

2
—O<§/
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2c. 6= —3w

(4= (-3

—10=w

ammm e G —————t
-20 —-10 0 5
Check: Test w = —10 in the equation.
6= —%w
6 2 —3(-10)
6=6v
Test w = —11 in the original inequality.
?
6= —3(—11)
6=6v
3a. -2t << —§

f=a

]
i

(e}
-20 2 46 8
Check: Test ¢ = 4 in the equation.
—2t=-8
—2-4%-8v
Test ¢ = 5 in the original inequality.
—2(5) < -8 v
3b. 3w =12
—3w 12
=33
w= —4
e penipell—————
-7 -6 -5 -4 -3 -2

Check: Test w = —4 in the equation.
3w =12
—3(-4) X 12/
Test w = —5 in the original inequality.
—3(-5) 2 12/
3c. 0.6 > —02n

06 _ ~02
=02 < =062

-3<n

et D le—
——— o

—-4-3-2-10 1
Check: Test n = —3 in the equation.

06=—-02n
g6 & -02(-3)v
Test n = —2 in the original inequality.
06 2 —02(-2) v/
4, 04 > 327
0.4 327
T4 0
c> 817.5 =818
They must sell at least 818 calendars.
Exercises '
1. f= -1
a(4) = a(-1)
= —4

Algebra 1 Solution Key

i —-6-4-20 2
Check computation: Test t = —4 in the equation.
: ﬁ -
: F2-1v
i Testt = —3in the original inequality.
; FE-1v
2. <1

6(3) < 6(1)

5<6
BH—t—

-20 2 4 6 8

Check: Test s = 6 in the equation.

§=1
. b21v
i Tests = 5 in the original inequality.
l<lv
i 3. 1=-%

-2(1) = -2(-%)

(Reverse inequality when multiplying by a negative.)

—-2=w

e —+—+——>
-3-2-10 1

i Check:Test w = —2in the equation.

W
1l =—5

1=-Fv

Test w = —3 in the original inequality.

9
:_3
1=-—3

Check: Test p = —8 in the equation.

.
2= -3
—8
; 21 -FBy
i Test p = —9 in the original inequality.
. A
2 < -
: 2<2%v
¥y
5. -2 < 3

2(-2) < 2(3)
—4 <y

-3 -2 -1
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Checl: Test y = —4 in the equation.

3
-3(-%) = -3(0.5) (flip inequality)

V=

[y

]

e B
-3-2-10 1

Check:Test v = —1.5 in the equation.

—5=05
-Lioss

Test v = —2 in the original inequality.

Check:Testx =

in the equation.

2
= 3_‘\:

4 L 36) v/

Test x = 4 in the original inequality.

43 4
2

4 > 23 v

-5 =3k

3(-5) = 3t)
2=k

B}
—-3~-2-10 1

Check: Test &£ = —2 in the equation.

-5 =3k
~5 1 3(-2) v/

Test k = -1 in the original inequality.

~5 < 3(-1) v

0<—¢

7
B
-0 > ()

0>x

1
“heck: Test x =0

t
2

in the equation.

Algebra 1 Solution Key

0= -—%.1'
0z -§0) v

i Testx = —1in the original inequality.

10. fy=z0

Check: Test y = 0 in the equation.

=0

Ho)yzov

Test solution: y = 1 in the original inequality.

d=o0v

11. ~3¢ > -5

~{(-3x) < -Ie9)
x<7

el
YT

I 1
4 T

-20 2 4 6 8

Checle: Test x = 7 in the equation.

—%x = -5

—3(7) & -5v

Test x = 6 in the original inequality.

—3(6) > -5
42> -5/
12. 6= —3d
-3(6) = ~3(-34)
~4=d

*——Gmjamanfun
—-6—-4-20 2

i Check:Testd = —4 in the equation.

- _3
6= —3d
62 —3(—4)/

Test d = —3 in the original inequality.

62 -3(-3)

6=4v

13, ~4<Z

(-8) <3()

-2 <

I

T, T ] L 1 Fl
[l

-10 1 2 3
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Check: Test ¢ = —% in the equation.

4 _ 2 2
~5=3-3)v
Test ¢ = 0 in the original inequality.

7
-3 <30y v
14, 3= -2
473 4f 0
3(30) = 3(-5)
b=-3=-11
~— -G easdemo--
~2-10 1 2
Check: Test b = —% in the equation.
3, _ 8
=3
3f_3 9
i-3) 28v

Test b = —1 in the original inequality.
?
-1 =-3v

15. —%u > %
3 5 35
—3(—5") = “5(5)
u < —%
ol -——>-
—3-2-10 1
Check: Test u = —% in the equation.

—%u =3

6
5(_1 5
-3(-3) 2%
Test i1 = ~1in the original inequality.
?
—3(-1) >3/

16. —% > —%n
-§(-8) < 41
d<n
Sy
-10 1 2
Check: Test n = %in the equation.
3

- %n

¢ .
3> -2V
17. < —9
3t =9
3<F
t<<—3

B——+——
-5-4-3-2-10 1
Check:Test 1 = —3 in the equation.

3t=-9
3(~3)L -9v
Test t = —4 in the original inequality.

3(—4) < -9/

Algebra 1 Solution Key

18. dm =

Am
4
Frys

b jca Co

[

P
-10 1 2 3 4
Check: Test m = 2 in the equation.
4m =8
4-2 L8/

Test 1 = 3 in the original inequality.

4-32 8/
19. 10 = —2w

10 2w
=7

-5=w
B S B S M
~g-6—-4-20 2
Check: Test w = —=5.in the equation,
10=—-2w
10 £ -2(-5)v

Test w = ~6 in the original inequality.

10 £ —2(~6) v

: 20, ~20> ~5¢

—-20 2
Check: Test ¢

i—)

4 6 8

= 4 in the equation.
=20 = —5¢c
-202-5-4v/

Test ¢ = 5 in the original inequality.

203 —5(5) v

L2, 27 =13

o
VI
By

i@ —————————>
-12-10-8-6-4-20 2
Check: Test ¢ = —9% in the equation.
—27 =3z
=27 L 3(—-9) v

i Testz = —10in the original inequality.

~27 2 3(-10) v

22, —7b > 42
~T7h 42
=7 <3

b < ~6
B——+—+—+—-

-10-8-6-4-2 0 2

Check: Test & = —6 in the equation.

—7b =42
~7(—6) 2 42/

Test b = —7 in the original ineguality.

—I(-7) S 2/

23, 18d < —12
184 —12
18 <18

2
d<—§
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S

-3-2-10 1

Check: Test d = 3 in the equation.
184 = —12

18(-3) 2 -12v
Test d = —1 in the original inequality.

18(-1) < —12/
24. —3x =16

=3x .. 16
=3 =3

X = —53
B I 4 s e L L e
-6-5-4-3-2-10 1

]36 in the equation.

—-3r =16
—3(-%) = 167
Test x = —35in the original inequality.
—3(=5) £ 16V

25. -7< 2q
—7 < C"

Checle: Test x =

w3-<q

1%
<1 = T ¥

—5 —4 -3 -2 -1 O 1
Check: Test g =

-5 T in the equation.
-1=12g

~122(~3)v

Test ¢ = —3 in the original inequality,
Z2(-3)

26. 16 > 3.2k
16 -, 3.2k
32 7 32

S5>h
T — -
—-10 1 2 3 45 6
= 5in the equation.
16 = 3.2k
16 2 3.2(5) /
[est /# = 4 in the original inequality.
16 2 3.2(4) v
7. —1.5d < —6

(N
'p'm-
m 4

in the equation.
—-1.3d = —a
—15+42 -6/
est d = 5 in the original inequality.
~1.3(5) < —6+
8. 3.6 = —0.8m

3.6 —DSm
=08 =

—4353=n

Algebra 1 Solution Key

& L 1 L L L 1
=G T T T T

—6-5-4-3-2-10 1

. Check: Test m = ~4.5 in the equation.

3.6 =—-0.8n
3.6 = ~08(~435) v

i Testm = —5in the original inequality.

36 £ —0.8(—5)

29. Let ¢ = number of cars actually washed.

4.5¢ = 300
4.5¢ . 300
455?*E

¢ = 66.6

The club must wash at least 67 cars.
30. Let 7 = number of actual hours worked.

6.15h = 100
6.13h -, 100
615 = 613

h = about 16.3

! You must work at least 17 hours.

: 31-38. Answers may vary. Sample solutions are given.

31. 1=-1
2(5) =2(-1)
r=-2
x=~2 3, ~4,-5
32. L= —4
3(5) = 3(-4)
r=-—-12
fr=-12,-11,-9,-3
: 33, ~1=4
3(-1) = 3(4)
—3=t
[ r=-3,-5,-10,-19
i 34, 0.5> 1
: 2(05) > 2(}e)
i>c
c=109,05,0,~7
35. 2> 4
4
~4(-3a) < -54)
g < -1 .. —5%
g=—6,—-7,-8-9
36 1< —Fs
-3 > -§{(-3s)
1>
2
ors < — 5
s = —13, 3,-7
37 —45=—-09p
-4.5 _ —09p
09 = 09
S=p
p=5,432
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38. —27w=728

—2. 7w 28
=37 = 20

w= —10.370
w=—104, -11,-12, -13
39. Multiply each side by —4 and reverse the inequality
symbol. 40. Multiply each side by 5. 41. Divide each
side by 5. 42. Multiply each side by 3. 43. Divide each
side by 4. 44. Multiply each side by —1 and reverse the
inequality symbol. 45. -2 46. —5 47.4 48.18
49, —10 50.7.5 51. From —x = —y, we have ¥ = y. So,
x and y must be equal. 52-55. Estimales may vary.
52. Approx.: —2r<<4
F>35
r>—2
53. Approx.: 4i > =24
-2
T
j> -6
54. Approx.: 21 = %p
2(21) = 2(4p)
42 = P

55. Approx.: —%s =—-14

401 20
—ﬁ(—ms) = —%8(“14)
s=28
56. Let n = number of concrete blocks lifted by an

elevator.

42n = 4400
425 _ 4400
BE="m

n = about 104.8
The elevator can lift safely ne more than
104 concrete blocks.
57.To solve either the equation or the inequality,
multiply both sides by —3. For the inequality, also
reverse the > symbol. 58. Samples: 55 > 13—0 oy < _iz,
x> 12, ~x < -3
59.

b S
L,

VOIA A A

~I= ::;_"'{

60.

61. 2 < —8s

62. 3 = —45

Algebra 1 Solution Key

63. 03y <2.7

64. 94 =< —4d¢

65. —h=4

L 67. 24 < —Bx

68. 0< —gb

. 69, 8> -1p

70. —02m=294

71. 6< —9g

72. dn=g

73. —35<—m
—1(—3.5) > —1(~-m)

2
74. £
75. Yes; the two solutions are equivalent to each other.

6 < y is equivalent ta y > 6. 76. Let r = average rate
(speed) in miles per minute, and d = distance traveled in

miles. Time to pedal 3 miles, ¢, is

(= ¢

4 <20
3«20
3 < r(20)

3 < 20r

3 o 20r
30 < 20
015<r
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Average rate must be more than 0.15 mi/min or 9 mi/h.
77a. We have 15 times g, not 15 minus g. The problem
involves multiplication and/or division, not addition
and/or subtraction. Kia should have divided each side by
—15. 77b. Kia’s solution was g = 150. The true solution
is g = —9. Any number larger than —9 will satisfy the
original inequality. 77¢. Kia’s solution is ¢ = 150. Any
number less than —9 will satisfy her solution but not
satisfy the original inequalily. Example: g = —10.
78.a > 0:1f ¢ is negative and a is positive, then ac is
negative and is less than a. If # = 0, then we would have
0 << 0, which is not true. 79. a > 0:If @ were negative,
then the inequality should reverse. 80.a # 0:a%is
positive for any nonzero a. 81. a < (: & must be
negative because the inequality flipped.
82. The diameter of the globe is d = & = 3 =~ 4.77;
if b = side of box, then b = 4.77, and the 5-in. or 6-in.
box will hold the globe.
83. Let x = number of tiles needed.
v = 18- 15
16(8x) = $ug - 15
x = 480
Al least 480 tiles are needed.
84. Iy =16
3(3) = 309
x =40
85. 16,800 = 1x
3(16,800) = 3(1x)
50400 =< x
86. %n = 320
5 {30 5
E(Tn) = E(320)
n=533

15

54 boxes are needed.

87. 0.34n = 5.00
034r _ 5.00

034 ™ 0.34
n = about 14.7
You can buy only 14 stamps.
18, A= fw
A < 380
therefaore fw << 380

fw - 380
T =7

W < %B{TO =42
reatest possible width: 4
39. 1 mile = (5280 t)(12 in./ft) = 63,360 in.; 63360
_et n = actual number of cans.
4.75n = 63,360
4751 ., 36,630

475 = 4795
n=13,339

hey need at least 13339 cans.
0. x+3=s—4
x+3-3=-4-73
xr= -7

Algebra 1 Solution Key

. 91

3
>g+w

3 -3
=W =g

colln

Sl =) Toln

>
92. r—34=358
i—34+34=58+34
=072
93. 0<d—-4
O+4<d-—4+4
4 < d
94, 32=2m+ 7.1
32-TJiz=zm+71-71
=39 =m

- o5, y-2<6

t=2
i 99, ~3(2n+1) =9

y—2+2<6+2
y <8
96. —3>a—-4
—3+4>ag-4+4
1>a
97. k+12=15
k+12-12=15-12
k=3
98. +5-1r=9
20+5=9
2+5-5=9-5
2t=4

2 _ 4
2

—6n—3=9
—6n—3+3=0+3
—-on =12
—tn _ 12
-6 -0
n=-2

3 1 _1
100. T_l=1

() - a3) = (3)
3x—2 =1

x—2+2=1+2
3x=3

3x _ 3

373

x=1
101. Prop. of Opposites 102, Prop. of Reciprocals
103. Ident. Prop. of Add. 104. Ident. Prop. of Mult.

105, Assoc, Prop, of Mult. 106. Comm. Prap. of Mult.

CHECKPOINT QUIZ 1 page 151
1. 6<c+1
6-1<ec+1-1
5<e
(D}
! —-50 51015
P2, 50 < —30
x< -6
jrmmnp (5 —— >

—-10—-8-6-4-2 0
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L

-~
. “

3. £=-2
3(8) =3(~2)
ps—ﬁ
iy et
~-10-8-6-4-20 2
4, y—d4=-=2
y—4+4=-2+4
y=2
-t
-10 1 2 3 4
5. 12+g<4
12+ g—12<4-12
g<-—8
e T————H—+—+
-12-10-8-6-4-20 2
6. =3b=15
—BbEIf;
b=-5

et gt
-8-6-4-20 2
Ja.yes;—4+7=3 7b.no; 0+ 7 =7 7¢. yes;
~ +7=23 7d.no; -39+ 7=31 8a.no; —4(3) =
—12 8b. no; —4{0) = 0 8¢c.no; —4(%) = —9% 8d. yes;
—dg = 1257

9a. m + 38 + 50 = 180
ab. m -+ 88 = 180
m+ 8RB — 88 =180 — 88
m=92
You must save at least $92.
10a. 1.50p = 20
1.50p 20
T50 =15 _
p=133
You can buy no more than 13 plants.
READING MATH page 152
a. Corect solution: —%k = -5
—2(~1k) = —2(-5)
k=10

Danny forgot to flip the inequality sign, which is
necessary because we are multiplying by a negative
number.

b. The test ¢ = 10 would check his calculation, but would
not check the direction of the inequality.

¢. Any number less than 10 will satisfy the original
ineguality but not Danny’s solution. Examples are 9, 8, 5,
—3,....Danny should have tested t = 11, which

satisfies his solution but not the original inequality.

Check Skills You'll Need For complete solutions see
Daily Skills Check and Lessan Quiz Transparencies or
Presentation Pro CD-ROM.

Algebra 1 Solution Key

Test x = —6.

1. —2 2.nosolution 3. —3} 4.identity 5.1% 6. —11

{ 7.40cm 8.13in.

CHECK UNDERSTANDING pages 153-155

1a. —3x—4=14
w3y —d+4=14+4

~3x=18

—3; 18

=g=3

x= -0

Check: Convert the original inequality to an equation.

—3x —4 =14
~3(—6) — 4 2 14
18—d=14v

Test the direction of the inequality; test x = —5.

—3(-5)—4 <14
15-4=14v
1b. 5<T -2
SH+2<<T—2t+ 2t
S5+ U<T
5+2t—5<7—-5
2<2

r 2
7 <3

Check: Test ¢ = 1 in the equation.

5=7-
527—2(1)
5=7-2v

Test ¢ = 0 in the original inequality.

5<7-2(0)
5<T7V
1c. —8<5n—-23
-8 23 <<5n—23+23
15 < 3n

13 - 5n
5 <3
3<n

Check: Test n = 3 in the equation.

—8=5n-123
-8 2 5(3) - 23
—8=15-23+

i Test n = 4 in the original inequality.

—8 < 5(4) -
—-8<20—23/
1d. S5k+12=2
Sk+12-12=<2-12
Sk=-10
$=p
k=-2

{ Check:Test k = —2 in the equation.

Sk+12=2
5(-2)+1222
~10+12=2/

Test k = —3 in the original inequality.

5(-3)+ 1222
—15+12=2/
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2. 2(12) + 2w = 40
24+ 2w =40

24 + 2w — 24 = 40 —~ 24
2w =16

2w 16
5 =5

w=8§
The width must be 8 ft or less.
3a. dp +2(p+7) <8
4p +2p + 14 < 8§
6p +14 <8
op+14—-14<8-14
6p < —6
b
5 < g
p<-1
Check: Test p = ~1 int the equation.
dp +2(p+7)=8
(-1 +2(-1+7} L8
~4+2-6=8V
Test p = —2 in the original inequality.
H=2)+2(-2+T7) <8
-8+2-5<8
15=5-2(dm +7)
15=5~8m—-14
15=-8m—9
15+49=-8n—-9+9
24 = —8m
—-3=z=m
Check: Test m = —3 in the equation.
15=5-2(4m +7)
1525-2[4(-3)+7]
I5L£5-2:(-5)
15=5+10v

Test i = —4 in the original inequality.

15 £ 5 — 2[4(=4) + 7]
15=5—2(—9) v/
3c. 8>3(5—b)+2
8§>15—-3b+42
8>17-3b
8-17>17-3h—17
—9>-3p

=2 . =3b
=3 <3

3<h
“heck: Test b = 3 in the equation.
8=3(5—-b)+2
8235-3)+2
8=3-2+2v
est b = 4 in the original inequality.
8235-4)+2
8>3-1+2v
3b+12>27-2b
35412 +2b>27-2b+ 25

3b.

5b+ 12> 27
5b+12-12>27-12
56> 15
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b>3
Check: Test & = 3 in the equation,
3b+12=27-2b
3-34+12227-2-3
F+12=27—-06v

Test b = 4 in the original inequality.

3-4412327-2.4
12+12>27 8¢

s, ~6(x — 4) = 7(2x — 3)

—b6x + 24 = 1dx — 21
~6x + 24 + 6x = 1dx — 21 + ax

24=20x - 21
24+21 =200 21421

45 = 20x
45 _ 20
0= 50

X
2

[ RN Y
IV

IA

TSt

Check:Test x = 2% in the equation.

—6(x — 4) = 7(2x —3)

~6(3-4) 2 7[2(2) - 3}

27 63
——.I+24 T"’"Zl
27 + 48 _ 63 — 42
7 =73 v

-~

Test x = 2 in the original inequality.

Check: Test d = 4 in the equation.

Test d = 3 in the original inequality.

2. Sm—3>-—18

: Check:Testm = —3 in the equation. !

—6(2 - d)=7(2-2 - 3)
—f=2=7-1
Exercises |
1. 4d + 7 =23 ‘
dd+7-7=23 -7
4d =< 16
4d 16
T =7
d=4

4d +7=123
4447=23v

4-34+7=23/

5m—34+3>-18+3
Sm > =15
i5 =13
5>
m> =3

S5m —3 = —18 |
: 5(—3)~3=-18v ]
Test m = —2 in the original inequality. !
, 5(-2)~3>-18/ !
f 3 —4x-2<8 j
: ~4dxr—2+2<8+2
—4x < 10
=4 10
S
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Check: Test x = —% in the equation.
—4x—12=8

Test x = —2 in the original inequality.
—-4(-2)—-2<8V
4, 5—-3nz= -4
3-3n-~5=-4-5
—3n=-9
n=3
Check: Test 7 = 3 in the equatiomn,
5—3n=—4
5-3-3=-4V
Test # = 2 in the original inequality.
3=-3-2=-4v
5. 8= -12 + 5q
8+12=-12+5¢+12
20 = 5¢q
5
gz4
Check: Test g = 4 in the equation.
8=-12 + 5¢
8=~-12+5-4/
Test g = 5 in the original inequality.

8<-12+5-5
§=-12+25/
6. . 5=11 + 3h
S5—11=11+3h-11
—6=3h
h=-2
Check: Test 1 = —2 in the equation.
5=11+3h
5=11+3(~-2)v
Test & = —1 in the original inequality.
5=11+3(-1)v
7. —7=5-—4dn
—7-5=5—4a-3
—12= —4a

_12>i‘3

—4 =4
3za
Check: Test a = 3 in the equation.
—7=5—4a
-7=5~4-3/
Test ¢ = 2 in the original inequality.
-7=5-4.2v
8. 10>29-3b
10—-29>29—3b—129
-19> —-3b

Check:Test b =

Algebra 1 Solution Key

10 =29 - 3b
10 2 29 - 3(%)
10=29-19/

! Test b = 71in the original inequality.

10=>29-3-7¢

i, 5—9¢> —13

5=9c—-5>-13-5
—9¢ > —18
%995 < :_1-9§ {(Flip inequality sign.)
i c<2
! Check:Test ¢ = 2 in the equation.
' 5-9c=-13
5-9(2) 2 —13
5-18=—-13+

Test ¢ = 1in the ariginal inequality.

5=9-1>-13/
10. Let s = actual average rate of speed. We require
8s = 420
8 420
T =g

§=525

Their average speed should be at least 52.5 mi/h.

11. Let 5 = length of the two equal sides.
2y +8=27
25 +8—-8=27-8
=19

% 19

9
2 = 2
5=95

The two equal sides are 9.5 em or less.

12, —6Gx + 9
13. 2(j—4)=-6
2j-8=—6
2j—8+8=-6+8
2j=2
4.2

7 =13

j=1

14, —{6b —2)>0

—-0b+2>0
-6b+2-2>0-2
—6b > -2

<3

b<3

15, —2(h+2)<-14

—2h—4<-14
—2h—4+4<-14+4

~-2h < —10

—2h ~10
=2 72

h>35
16. —3 = 3(5x — 16)
—3=15x — 48
—3+48=15x— 48 + 48

45 = 15x
45 _ 15;
B=05
1=x
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17.

18.

19.

23.

25.

23> -4y +7)
25 > —dy — 7

28+ T>—-4y-T+7
32> —dy

32 iy
e R "

—8<y

4(w - 2) = 10

dw — 8 =10
dw—-—8+8=10+8

dw =18
4w 18
T=7

W= 4%

~3c+4)—2>7

—3c—-14>7

—S3c—14+14>7+14

—3c=121
=3 - 21
3 <3

c<< =7

—2(r—3)+7=8§

—-2r+13=8

=2r+13-13=8 - 13

—2r=-5

=2r =3
—Z =0

rS?.%

16 =4 —3(n—13)
l6=4-3n+39
16 = —-3n+ 43

16 -43=-3n+43-43

—27 = -3n
2=y
n=9
3w+ 2<2w+5
Jw +2 —2w<<2w+ 5~ 2w

w+2<5
w+2-2<5-2
w<3
t+T=5+19
3t+7—5t=5+9 -5
-2t+7=9
—2t+7-7=9—-7
—2t=2
)
%<2
1=-1
Ad +T=1+ 5d
4d + T —4d =1+ 54 — 4d
7=1+d
T-1=1+d—-1
6=d
5—-2n<3-~n
S5—2n+n=<3-—n+n
5—n=3
5—-n—5=3-5
—n=-2
n=32

Algebra 1 Solution Key

26,

L 27,

28.

. 20,

P 30.

P31,

F 32,

| 33,

2k—-3=5k+9
e —3-2k=5k+9-2k
-3=3k+9
—-3-9=3k+9-9
—12 = 3k

-12 . 3k
=3=ET

-4=k
Is+16>6+4s
35+ 16 —35>6+ 45— 3s
16>6+s
16—-6>6+s5—06
§< 10
6p—1>3p + 8
6p—-1—-3p>3p+8—13p

3p—1>8
p-1+1>8+1
3p>9
3
$>3
p>3
3x+ 2> —4xr+16
x4+ 2+ 4x > —4x + 16 + 4dx
Tx+2>16
Tx+2—-2>=16—-2
Tx > 14

Ix 14
VIR

x>2
2—3m<4+5m
2—3m+3Im<4-+5m+3Im
2<4 -+ 8m
2—-4<4+8n—4
-2 < 8m

=2 .~ 8m
B <8

—t<m
4d +5< —4d -3
4d + 5+ dd < ~4d — 3+ 4d

Bd+5< -3
Bd+5-5<-3-3
8d < —8
i <
d< -1
4—-5y=8-—y
4—5y+y=8—y+y
4 —~dy=8
4-dy—4=8—-4
—dy =4
—4
="
y=-1

2k +6=4+ 5k
2k+6-—-2k=4+5k—-2k
6=4+3k
6—d=4+3k~—4
2 =3k
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34. —Hv—-3)=5~4v
—3v+9=5-4v
=3+ 9+4u=5—-4v+ 4y
v+9=35
v+9—-9=5-9
v=—4
35. 3g+6=-5(g+2)
3g+6=-5¢-10
Jg+6+5g=—-5¢ 10+ 5¢q
8g+6=-10
8g+6—-6=-10-6
8g = —16
8 —
%<0
g=-2
36. 32+n=15-2r
6+3r=15-12r
6+3r+2r=15-2r + 2r
6+53r=15
6+5r—-6=15-6
Sr=9
%=
1'21%
37. 9+x<T7—-2(x—3)
94+ x<<13 —2x
O+x+2xr<<13 —2x + 2x
9+3r<13
943xr~9<13~9
3x <4
x<1%
38. 2(m — B)<<—8+ 3m
2m ~ 16 << -8 -+ 3m
2m—-16—2m < -8+ 3m — 2m
—-16<—-8+m
~16+8<—8+m-+38
—8<m
39. v —4=203v - 6)

2Zv—d4=06v—12
2v—4—-2v=6r—12 - 2v
—4 =< dy — 12
—4+12=4v-12+12
8 =4y
8 - 4w

q="q
2=v
40. Subtract 8 from each side. 41. Subtract 7 from each
side. 42. Subtract y from each side and add 5 to each
side. 43. Add 2 to each side, then multiply each side by
-5, and reverse the inequality sign. 44. Subtract 3 from
each side and subtract 5 from each side. 45. Expand
2{g — 3) = 29 — 6; add 3q to each side and add 6 to each
side; divide each side by 5.
46a. S50+ 4=8r—~35
St+4—-8t=8—-5-8
—3t+4=-5
-t 4-d=-5-4
—3r=-9
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| 46b.

=l

t=13
Sr+4=8-5
St+4+5=8—-5+5
5t+ 9 =48t
5t 9 - 5r==8— 5t
9 =3
03

i=3
3=

=

i

46c. The results are the same. The solution to any
i inequality (or equation) should be independent of the

L 47,

48.

: 49,

details of the calculation.
6—(r+3)<13
3—r<15
3—r—3<15-3
—r<<12
> 12
e —6)=4
t—6=8
i—6+6=8+6
=14
Hz+2)>12
J3z+6>12
Jz+6-6>12~6
Iz>6
z>2

50. 2.5(p — 4) > 3(p + 2)

First eliminate the parentheses. Use the Distributive

Property.
25p—10>3p+ 6

Move all the p’s to the right by subtracting —2.5p from

each side, using the Subtraction Property of Inequality.
25p -« 10~ 25p>3p+6—2.5p

Next do the subtraction.

~10>0.5p + 6

Move the number terms to the left by subiracting 6 from
each side (the Subtraction Property again).

—10-6>05p+6—6

Do the subtraction.

—16 > 0.5p

¢ Now multiply each side by 2, using the Multiplication
i Property of Inequality.

2(—16) > 2(0.5p)
=32>p
51a.i. Always true; since the expressions are equal, they

i satisfy greater than or equal. ii. Always true;if we

! subtract 3r (no matler whether r positive or negative),
i we have 5 > —2, which is always true. iii. Never (rue;

i subtracting 4n from both sides (whatever s might be),

we have 4 << —3, which is never true.
51b. If you can eliminate the variable entirely, as in the

equation 3x + a = 3x -+ b, and get for example a = b,
: where a and b are numerical constants, then the equation
i is always true or never true, depending on @ and b.
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52. Let x = number of guests. P61, %r — <+ % - %r
(0.75)200 + {1.25)x = 230 4 N
150 + 1.25x = 250 (4 -3)<3(r+3- i)

150 + 1.25x — 150 = 250 — 130 dr—9<3r+2—r
1.25x = 140 dr—9<2r+2
125y - 100 dr— 9 —-2r<<2r+2-—-72r

125 =125 I — 0 <2

x=80 U ~9+9<2+9
At least B0 guests must attend. <11
53a. P=1a+ 110 rol
P =120+ 110 r<sk
P=120 i 62. 4-2m=5-m+1
120 mm represents a maximum normal systolic pressure. d—Dm=6—m
53b. P =150 + 110 : 4-2m+m=6—m-+m
The normal systolic blood pressure should be 135 or less. 4—m—4 i g —4
H -l =L
54. —2x—-2>4 ::1 = -2
242> 442 | 63. —2(0.5 — 45) = —3(4 — 3.55)
e : —1+8s= 12 + 1055
¥ < —3;the graph is B. ~1 + 85— 85 = —12 + 10.55 — &
55. 2-2c>4 ~1=—12+ 255
2-Lr-2>4-2 —1+12=—12 + 255 + 12
I >2 _ 11 = 2.5s
x <¢ —1;the graph is E. 11 ., 258
56. 2r+2>4 : 257 23
x+2—-2>4-2 4=y
2x>2 {64, %11—%2%4-%:1
x> 1;the graphis F. i
1 5
57. 2x + 2> dx 24(5" - %) = 24(% + E”)
Zx+2 -2 >dr - x 12n — 3= 18 + 20n
2>2x 12n —3 - 12n= 18 + 20n — 12n
x <1;the graphis A. —-3=18+ 8n
58. 2x—2>4 -3-18=18+8n— 18
2x—2+2>4+72 i -721 = 8n
2r>6 =21 - 8
x > 3; the graph is D. 8 5 8
59. -2(x—2)>4 —2z=n
—Zx+4>4 65. ~(8 —5)<0
—2x+4—-4>4-4 —8+s5<0
—2¢ >0 _ —8+s+8<0+8
x << 0; the graph is C. ; §<8
60. Answers may vary. Samples: 66. 38—~ k=52-2k
1 38—kt k=52-2k+k
—3-5>0 38=<52-k
“ly—5+5>0+5 : 38-52=52—-k~-52
1. -ld=—k
o 142k
-3(-4x) < -3() 67. 10> 3(2n — 1) — 5(4n + 3)
x<=15; 10> 6n—3—20n—15
-y —5<0 10> —18 — 14n
- 54+5<0+5 1o+;‘gi—ii—14n+18
—14n
| H
-3x <5 i 28 - =14
1 3 15 < =14
—3(—4x) > -3(5) -2<n
x> -15
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68. 33r+1)—(r+4)=13

Or+3—-—r—4=13

Br—1=13
Br—1+1=13-+1

69. 2@Bx + Ty > 47 — 2x)
6x + 14 > 28 — 8x
6xr+ 14 + 8x > 28 — 8x + &

14x + 14 > 28
ldx + 14 ~ 14 > 28 — 14
14x > 14
14 14
T4 >0
x>1
70. 4a—-2)—6as -9
4a -8 — ba=-9
-8 ~-2u=-9
—8-2a+8=-9+8
~20=—1
=1
71. 4(3m — 1) = 2(m + 3)

12m —~d=2m+ 6
12m —4 —2m=2m+ 6 —2m
10m—4=6
10m—-4+4=06+4

10m = 10
m=1
72. 17 = (dk = 2)=2(k + 3)
17-4k+2=2k+6
19 —4k=2k+6
19— 4k + 4k =2k + 6+ 4k
19=6k+ 6
19—-6=6k+06—06
13 = 6k

2%:_>k
73, 2n—3n+3)=14
2n—3n—-9=14
—-n—9=14
-n—-94+9=<14+9
—-n=23
n=-23
74.  5x—3(3x +8) = —4 + 3x
0x-3x-8=-8+6x
Tx—8=-8+6x
Tx—8 —6r=-8+ 6x ~ 6x

x—8=-8
r-8+8=—-8+8
x=0
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P75, Sa—2(a—15)<10

3~ 2a+30<10

3a+30<10
3a+30—30<10 - 30

3a < -20
3a . =20

3
2
GS_GH

. 76. Se+ d(c—1)=2 -+ 5(2 + )

S5c+4c—-4=2+ 10+ 5¢
9c—4=12 + 5¢
Oc—4—-5c=12+ 5¢~ 5¢
de—4 =12
de—4+4=12+4

dec =16
e 16
TET

c=4d

77. Let x = number of hours actually worked per
i month. Monthly expenses total 490 + 45 + 65 = 600.

15x — 600 = 600
15x — 600 + 600 = 600 + 600

15x = 1200

15x - 1200
15 =15
x= 80

Mandela must work at least 80 hours per month.
i 78.Letx = dollar amount of her sales in week.

250 + 0.03x = 460
250 + 0.03x - 250 = 460 — 250
0.03x =210

0.03x - 210
603 = 0.03

x = 7000

She must have at least $7000 in sales.
L 79, 3x-+3= 20 +5

3x+3-3=-2x+5-3
Ix=<-2x+4+72
2x was substracted here on the left but added on right.
Both sides should be (reated the same! Add 2x on

each side.
Ix+2x=-2x4+ 2+ 2x

S5x=2
x=3
i 80. 4n+2)>3n+1
i Here the 4 was multiplied by » but not by the 2. Multiply
by both.
dn+8>3n+1
dn+8—8=>3n+1-—8
dn>3n—17
dn—3n>3n—7-3n
n> =7
i 81a, ax+b>c¢
ax+b~-b>c—b
ax>c—b
ax > e By 5 ()
x>c~£b
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81b. ax+b>c
ax+b—-—b>c—-0
ax>c—p
& < £2D(flip >1a < ()

. c— b
X < =5

2. A = bk
H0(x + 4) = 56
10(x + 4) =2 - 56
10x + 40 = 112
10x — 40 — 40 = 112 — 40

10x =72
10y - 72

10
x=72
We also require that the height be positive.
x+4>=0
50 x> —4
Hence xrcan be —3,-2,-1,0,1,2,3.4,5,6,0r 7.
83. P=20+2w{=162w
2(1.62w) + 2w = 46
324w + 2w =46
524w = 46

S.24w 46
534 =524

w = about 8.78
£=1.02w = 1.62(8.78) = 14.2
Dimensions round to 8.8 in. X 14.2 in.
84. Start with the equality shown by graph x = 8.

ax +4=-12

a(8) +4=-12
Ba+4—4=-12—-4

Ba = —16

a= —12

Check: 2+ 4=-12
~2x 4 —d=-12 -4

—2x = ~ 16

x=8V

35. Lel f = hours handing out flyers; let n = hours
yping newsletter. f -+ n = 20,n =20 — f
6.50f -+ 8n = 145
6.5f+ 8(20 — )= 145
6.5f + 160 — 8f = 145
—1.5f + 160 = 145
—1.5f+ 160 — 160 = 145 — 160
~1.5f= —15
-1.5 —
=4
=10
‘ou should hand out flyers for no more than 10 hours.
6a. Let # = number of baoxes in one trip.
50n + 160 + 95 = 4000
50n + 255 = 4000
50m + 255 — 255 = 4000 — 255

5301 = 3745
50, 3745
0 = 5o
n=749
[aximum safe load = 74 boxes.
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86bh. 74t = 310
74 310

HE

r= 4189

. Five trips are needed.
. 87.The answer is C. x refers to remaining 20 weeks. § kg

is to be subtracted from total goal.
i 8s. Zx—8>4x+2

-8 >=>2x+ 2
—10 > 2x
—5 > x; the answer is F.

89. —Sn+16= —7n

2n+16=90
2n = -16
1 = —8; the answer Is A.
90. 12 times x must be greater than or equal to 65

| increased by 10%; the answer is F

91. {2] Let n = number of bottles ordered per month,

i Maxwell should switch suppliers if competing charge per
! month is less.

dn -+ 5<3n+ 25
dn+5-3n<3n-+25-3n

n+5<25
n+5—-5<25-5
n <20

But 2 = 30, so Maxwell should stay with his present
i supplier. 20 bottles per month is the break-even point.
i [1] incarrect answer OR insufficient explanation

i 92, —9m =36

—9m _ 36
-3 =39

m= —4

L 93, —24 = 3y

=24 3y
3 =73
—8=

s

3(3) > 3(-4)

x> =12

{95, -{=1

. 96, 25 < 18

3(2) <308
b<27
97. 42 > —3y
~§(42) < ~§(~3w) (Flip.)
-08 <w

| o8, 56 < 42p

56 - 42p
23

1
1§<p

i 99, 05d =35

2(0.54) = 2(3.5)
d=7
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100. Let ¢ = time from family departure to being
overtaken.

451 = 60(r — 2)
45t = 60r — 120
45¢ — 60t = 601 — 120 — 60t
—15t = —120
=15t _ =120
—15 =15
r=28

t — 2 = 6 h after neighbor’s departure.

101. —16 102.16 103.(—8)(—3) =24
104, -24 = —(2% = —16

HEXTE‘_NSION

1. Ov + 6 <18
+6-6=18—-0
Qv =12

g 12
7=y
vsl%
Solution is —4, —2 or 0.
—-————a——6—+—
-5 -—4-3-2-10 1
2. Zn+6<12
n+6-6<12—-6
2n<<6
2 6
<3
n<3

Solutionis 2,1,0,—-1,—-2,....

10123 4

3. —3(d—1)=45
—3d+1=45

—3d+1—-1=45-1
-3d=35

=3d . 35
—32-»3]
d2—1'6

Solutionis 1,2,3,....

1 0 1 2 3 4

a. -2 <2(c + 5)
—2<2c+ 10
~2-10<2c+ 10 - 10
~12<2c

-2 2

2 2
—6<c

Selution is -5, —4, -3, —2,0or — 1.
—-—————0——0—8——1—

-7 -5 -3 -10 1
5. —4=g+1
—4~1=sg+1-1
—5=g¢q

Solution is all real numbers greater than or equal to =5
and less than zero.

oo

-2 1
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i 6. 4<2 = 2m

4-2<2—-2m—-2

2<—2m
%>
=1 >m
. Solution is —2.
P -3 -10 1
LT P=20+2w

2(20) + 2w = 48;

. replacement set is all positive real numbers;

40 + 2w = 48

40 + 2w — 40 = 48 — 40
2w=8§
w=4

| Since width is positive, w > 0.

—) Fanl ]

-1

0123435

8. 4(85 + 30;« 75 + x) = 4(83);
replacement set is multiples of five, less than or equal to
i100,

240 4+ x = 332
240 + x — 240 = 332 — 240
=92

. Solution is 95 or 100.

90 95100

i Check Skills You'll Need For complete solutions see
i Daily Skills Check and Lesson Quiz Transparencies or
i Presentation Pro CD-ROM.

1. S o
6 7 8 9101112
g, ———f
P -8 -4 -2
| 3, epmbeg————+—D

L e
5 6 7 8 91011121314

| 4.6 5-36.14 7.3
i Check Understanding 1a.n > —2andn <9

—2<n<9

(Dot
—4 0 2 4 6 8
1b. b =350 and b = 6.00

L
L W

10

| 350 = b =600

-G ) —— >~
3 45 6 7

>~ i

012
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2a. —0=3x and 3x <15
P <y
—2=x and x<3
—2=x<3
Pl
—4 0 2 4 6
2b. ~3<2vr -1 and 2x—-1<7
—3+1<2x—-1+1 2Zr—1+1<7+1
-2 << 2x 2y < 8
-1l<x and x<4
—1l<<x <4
t—t— (P |
-2 01 2 3 405
2c. T<-3n+1 and —3n+1=13
T-1<-3n+1-1 “3n+1-1=13-1
6 < —3n —3n =12
5> %=1
~2>n and n=—4
—d=pn< -2
ey — >
-5 -3 -10 1
3a 72 = Wr19tp  oqg
3(72) = 3(%3) <3(7.8)
216 = 149 + p =234
216 — 149 = 149+ p — 149 =234 - 149 |
67=p and p=_85
6.7=p=85
b, 72= Brltr g
3(7.2) = 3(—’5“‘1““—2“3) < 3(7.8)
216 =< 164 + p =234 :
21.6 — 164 =< 164 + p — 164 =234 -164 |
52=p and p=170 :
52=p=170

lo; readings in this range are unlikely if the first
=adings are high.
.n=-S5orn=3

@ ——t— @i
-6 -4-20 2 4 6
—2x+7>3 or 3x—4=35
2x+7-T7>3-7 Ix—4+4=5+4
—2x>—4 3x=9
=2 —4 3x . 9
=<5 T=3
xr<2 or x=3
s eperirrnin T} — sy
~-10 1 2 3 4
ercises 1. —4 <xandry<6,or—4<x<6
B ¢ e e S S

6 -4-20 2 4 6 8

Algebra 1 Solution Key

~ e spenen ey
i -20 2 46 810
| 3.23<c<235
P —~
. 2 23 24
54.405w574
e T S
i 30 40 50 60 70 80
5. —3<j+2 and J+2<7
—3-2<j+2-2 | jt2-2<7-2 |
—5<j and i<5
=5<j<5
Pz
-10-50 5 10
6. 3w+ 2 and wh2=7
3-2=w+2-2 | w+2-2=7-2
1=w and w=35
i=w=35
D T e o S e
5 -10 1 2 3 45 86
P 2<3n —4 and I —4=14
24+4<3n—4+4 In—4+d=14+4
6 < 3n In=18
<3 ¥=y
2<n and nso6
i 2<n=6
~——— D>
i -20 2 4 6 8
R 7=3~-2p and 3I-2p<11
7-3=3-2p—3 3-2p-3<11-3
4=-2p —2p <8
-2 -2
L==7 =Z>5 :
-2=p and p=>—4 :
-4<p=-32
~—— &>
-5-4-3-2—-440 1 i
9. —2< =3x+7 and —3Bx+7<4 i
~2—=7<=3x+7-7 ~3x+T7-T7<4-7 }
-9 < —3x —3x< -3 |
4> %> |
I>x and x>1 i
l<x<3 1
5
~-101 2 3 4
10. 15<w+3 and w3 =65 J
15-3<w+3-3 | w+3-3=65-3 |
—15<w and w=35 !
~15<w=35
2-10123 4
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Y3

p=ltlltae 55y MEITHa<qg
36=31 +a 31 +a = 48
36-31=31+a-31 31 +a—-31=48—31
3=n and a=17
S5=a=17
e
0 5 1015 20
18. e and xrlas
4(3) < a(=71) 1) < 405)
2<3x—1 3x—1<20
24+1<3x—1+1 Ix—1+1<20+1
3 < 3x Ir< 21
<% §<d
1<x and r<7
i 1<x<?
e+
: -20 2 46 810
L 19, =3z and X<
3(-2) = 3(35%) ( )53 (2)
—-6=5—x —x=
—6—5=353—x—15 5—.1:—556—5
-11=—x —~x=1
11=x and r=-1
‘ —1=x=11
| =@
-20 2 4 6 8 1012
i 20.n=-3orn=3
i — - @
: —4-20 2 4 6
{ 21.x<3orx>7
sl
~20 2 46 8
i 22.h<lorh>3
fome T e e
012 3 465
23. b <100 or b > 300
D — Dt
0100 300
24, 3b—~ 1< =7 or 4 +1>9
WB-1+1<-7+1 db+1-1>9-1
3bh < —6 4b > 8
b _ =6 ab - 8
3 <3 T
b< -2 or b>12
—3-2-101 2 3

11. —16< -3 +8 and —3x +8< -7
—-16—-8<-3x+8—-8 —-3x+8-8<—-7—-8
—24 < -3x -3y < —15
~2d =3, =3 "*15
= = >3
8>x and r>5
5<x<8
D —4
4 5 6 7 89
12. —1<dm-+7 and dm+7=11
~1-7<d4m+7T7-17 dm+7-7=11-7
—8 < 4m dm =4
ki =
-2 <m and m=1
~-2<m=1
e (Dammg— >
-3-2—-10 1 2
13. 0« —2s—1 and - —-1=-7
—9+1<-25—1+1 - —1+1=-T7+1
—8< -2 —2s= -6
3> % %=
4>5 and s=3
I3=s<4
~—=H——
2 3 45
14 w%<%t—% and %f—%<%
1 1 3 1 3 1
4(‘“5) < 4(31‘ - H) 8(3[ - 3) < 8(5)
—2<t—-3 2t—6<1
—2+3<t—-3+3 2A—6+6<1+6
1<t 2t <7
| ¥<}
1<t and 1< 3}
1<t<3
APt OH——
-10 1 2 3 45
15. 3z4r-5 and 4r—-5= -1
34+5=4r—-54+5 dr—54+5=—1+35
8=4dr qr=4
8 4 4
1=7 Tr“w
2=r and r=1
l=r=2
-
-1 0 12 3 4
16, 32=2r+02 and 2r+02>-38
32-02=2r+02-02 2r+02—-02>-38-02 i
3=2r 2r>—4
0.5(3) = 0.5(2r) 0.5(2r) > 0.5(—4)
laz=r and r>-2
—-2<r=15
—— $ - —>»

-3-2-10 1 2 3

Algebra 1 Solution Key

Chapter 3, page 83




25. 4+ k>3 or
4+k—-4>3—4
k> -1 or
Pt — P

—6-5—-4-3-2-10 1
26. 3c+4=13
Ac+d—4=13 -~ 4

Jc=9
3Ic
3

o]
=

v

LR PETIVo

c= or

el T G
—10 1 2 3 4
27. 6—a<1 or
6—-a—-6<1-06
—a < =3
a>>s or
jememjene@y— (P
2 3 4567
28. 7T-3c=1 or
7—3c—-7=1-7

c= or

29, 5y +7=-3 or

k]
y=-2 or
1
T

|
=
|
N
o]
N 4
FN R

0, 2d+5=~1 or
2)d +5—-53=-~1-~5
2d = -6

6k < —30
Gk < =30

k<=5

6c—1<11
be—1+1<11+1
bc <12

6c 12
& <%

c<?2

n oo ¥

(A

oA
b o

A
[ S ) ul—l =

Sc+2=17
S5+2-2=17~12
c=15

c ~. 15
5 =5
=3

y—2=13
Jy—2+2=13+2

Jy=15

3y 15

3=F

y=3

—2d+5=5
—2d+5—-5=5-5

—2d=10
=24 . 0

-2 = -2
d=0

Algebra 1 Solution Key

P31, 5z-3>7 or
5z-3+3>7+3
5z > 10
bl 10
B
2> 2 or
ey —&
-2-10 1 2 3
32. x—-5=¢0 or
y—53+5=0+5 ‘
v=5 or
=
-6—4-20 2 4 6
33 —3n< -9 or
-3 -0
= > 3 )
n>3 or
B R &

-8-6-4-20 2 4

© 38 3¢g~2>10 or
P 3g-2+2>10+2
3g > 12
; g>4 or
L 39, 3-24>17 or
L 3-2h-3>17-3
—2h > 14
i h<-7 or
: 40, 1= 025 and
‘ 4(1) = 4(0.251)
d=r and
: 4d=t=<14
{41, 25r< 400 or
i r<16 or
42, -20=3-2 and
P 0 +2=3—242
—18=3
6= and
—6=t<1

Chapter 3, page 84

dz —6<-10
4z—0+6<-~10+6
dz < —4

x+1<-2
r+1—-1<-2-1
x<-—3 i

—2n =10

—2n 14
A

n< -5

| 34.-2<x<335.x<-3orr=2
i 36.x=0orx>237.—4=x=3

3g-2=-10

g-2+2=-10+2

3g = -8
qS—Q%
Sh—3>17
Shh—-3+3>17+3
5h>=20

sh o 20
5 75

h>4
025t=35
4(0.251) = 4(3.5)
r=14

100 < 4r

100 _- 4r
3 <

25<r
3r—2<1
I—-24+2<1+2




43, Erl_4>3 or 323
A1) - 4@y > 403) 5(252) > 50)
Ix+1-16>12 3—2x>15
3x—15+15> 12+ 15 3—-2x—3>15-3
3x > 27 -2y =12
$>7 % <%
x>9 or x<—6
44. 4=08
F(4) = F8)
d = 08F
1.25(d) = 1.25(0.8F)
1.25d=F
25=F and F=40
25 =125d 1.25d = 40
0.8(25) = 0.8(1.25d) 0.8(1.254) = 0.8(40)
20=d and d=32
2WW=d=32
45, Ix—8<7 ar 2x~9>=1
3x—-8+8<T7+8 2x—9+9>1+9
Jx <15 2x > 10
¥k ¥>7
x<5 or x>5

x represents all real numbers except 5.

46. Inequality A and inequality B: both A and B must be
true. Inequality A or inequality B: Either A or B must be
true, but not necessarily both.

47. x+25>5 and 25+5>x
x+25-25>5-25 75>x
x>25 and 75>x

The length of the third side is greater than 2.5 in. and
less than 7.5 in.

48. x+12>18 and 12+ 18> x
r+12~12>18—12 30>z
x>6 and >x

The length of the third side is greater than 6 ft and less
than 30 ft.

49, x+21>28 and 21+ 28 >x
xr+21 —21>28~121 49 > x
x>7 and 49 > x

The length of the third side is greater than 7 mm and less
than 49 mm.

50. x+5>16 and S5+16>x
x+3-5>16—-5 21>x
x>11 and 21> x

The length of the third side is greater than 11 m and less
than 21 m.

51-53. Let C and D be the monthly average
temperatures in Charlotte and Detroit, respectively.

Algebra 1 Solution Key

{ 51.66=C=88 52.15=D=3053.29= C=90;

i 15 = D = 83 54. Answers may vary. Sample: Elevation
i near a coastline varies between 2 m below and 8 m

; above sea level.

. 55.

hot

I } P

tepid warm
& + frnmey Qe ; (-
80 85 90 95 100 105 110 115

! 56. 2<x<QorO<x<357.n=C0orn=3
. 58a.0.7(220 — 35) = R = 0.85(220 — 35) or

i 129.5 = R = 157.25, which must be rounded {o

[ 130=R=157.

: 58b.

0.7(220 — a) = 140
154 — 0.7a = 140
154 — 0.7a — 154 = 140 — 154

—07a=-14
~0.7a0 _ =14
0.7 = 0.7

a=20

i Also,

0.85(220 — a) =170
187 — 0.85a =170
187 — 0.85a — 187 = 170 — 187

—0.85a = —-17
—0.B3a _, =17
—0.85 ~ “0.85

a=20

Your cousin is 20 years old.
i 59, Let n = the first integer. Sum of inteers = n + n +
i 24+n+4=3n+6.

48 <3n+ 6 and In + 6 <60
48-6<3n+6—06 In+6—-6<60-6
42 < 3n In< 54
2<¥ 3 <3
14<n and n <18

i The even integer solution is n = 16. Integers are

16, 18, and 20.
60. Again, let n = the first integer; sum = 3n + 6.

15<3"2—+6 and -3”2—+6<21
2(15) < 2(258) 2(3-6) < 221)
30<3Int+6 In+6<42
WN—-6<3n+6—-6 In+6-6<42-6
24 < 3n 3n < 36
gy y<¥
8<n and n<12

{ The only even integer solution is # = 10. Integers are 10,

12, and 14.

61. Let x = distance between the hospital and the initial
location of the emergency vehicle. It is possible that the
three points lie on the same straight road.

x+5=10 and x=54+10
x+5—-5=10-5 xr=15
x=5 and x=15

Distance is between 5 and 15 mi. The answer is B.
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62. —3x—7=8 or —2x—11=-31
~3x -7+ T7=8+7 -2y~ 11+ 1l =-31+11
—3x =15 -2y = =20
r=-3 or r=10

The answer is G (all others satisfy above solution).

63. [2] Let g = water consumption in thousands of gailons.

35=104+59% and 104+ 59 =30

35— 104 = 104 + 59 — 104 | 104 + 5.9g - 104 =50 - 104 |

24.6 = 5.9g 59g¢ = 39.6
246 - 398 59 _ 394
59 =39 55 =59

g = about 4.169  and g = about 6.712

min. consumption: 4169 gal
max. consumption: 6712 gal
[1] incorrect answer OR insufficient explanation

64. 5<6b+3
5—-3<6b+3-3
< 6b

6b
<%

< b

2n=3n+27
12n—-3n=3n4+27-3n
O9n = 27
y=3
n=3
b6. 24+4r=50r—-1)
24+4r=5r-5
24+4r—dr=5r—-5—4dr
2=r—5
2+5=r~5+75
T=r

67. r—=3=5+1
x—3—x=5%+1—-=x
-3 =4x+1
-3-1=4x+1~1
—4 =4x
-4 _ dx
g ]
—1l=x
68. 4(w + 3) = 10w
4w + 12 = 10w
dw + 12 ~ 4w = 10w — 4w
12 = Gw
12 _ fw
[
2=w
69. 8p—d4=4(2p - 1)
8p—4=8p—4
identity (true for all values of p)

L= el RO

ot
)

~

~

65.

'CHECKPOINT QUIZ 2

1. 8d+2<5d—-7

8d+2—5d<5d—7~5d
3d +2 < =7

3d+2-2<-7-2

Algebra 1 Solution Key

3d < -9
3d - =9
3 <73
d<< -3
s B S S SO
-5 —4-3~-2-10 1
2. 2n+l=—

i 3=2-101
i3, ~1=d4m+7 and dm 4+ 7 =11
-1 -7=4dm+7-7 dm+T7T-7=11-7
—8 = 4m A =4
=t s
-2 =m and m=1
—2=m=1
H— e e 3
-3-2-1¢ 1 2
P4 3F—3+1<8
: Ss—2<8§
Ss—2+2<84+2
55 < 10
3 10
<5
§<2
-101 2 3
5. 5(3p —2)>50
15p ~ 10> 50
15p =10+ 10> 50+ 10
15p > 60
15p 60
T 715
p>=4
D e
-20 2 4 6 8
6 I3—x="7 or Zx—3>5
3—x-3=7-3 2x—3+3>54+73
—x=4 2x>8
x=—4 -8
x=-4 or x>4
(el
—6—-4-20 2 4 6
i 1e<BB.05=t=s75
{9, 2-15+2w =48
: 304+ 2w =48
D+ 2w —30=<48-30
2w =18
p=y
w=9

The width is at most 9 in.
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—2x 4+ T=45
—-2x+7—-T=45-7
—2x =38

~2x 38
3 =3

x=—19

10.

Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or
Presentation Pro CD-ROM.

1.152.33.64.-75.24 6.2 7.= 8.> 9.< 10.>
1"M.> 12.=

Check Understanding

1a. [t|—2= -1
[t]-2+2=-1+2
|t] =1
r=1 or t=-1
Check:
[1]—-22 -1 |-1-22 -1
1-2=-1V 1-2=-1V
1b. 3|n|=15
3nl _ 15
3 3
|n|=5
n=235 or n= -5
Check: 3|5 2 15 3|-5/215
3:5=15/ 3:.5=15v
1c 4=3lw] —2
44+42=3w| -2+2
6 = 3|w]
6 _ 3wl
3773
2 = |w|
w=72 or W= —2
Check:
4232 =2 423|-2] -2
4=3:.2-2/ 4=3-2-2
1d. No; an absolute value can never be negative.
2a, |c—2| =6
c—2=240 or c—2=-6
c—2+2=6+2 | c—2+2=—6+2
c= 8 or c=—4
Check:
[8—2|=6v | -4 -2 =6V
2b. no solution
2c. |7d| = 14
Td = 14 or id = —14
d_ 1 | d . =14
7 7 7 7
d=72 or d= -2
Check: |7(2)| = 14 v/ |7(=2} = 14 v

Algebra 1 Solution Key

! 3a.

[w+ 2] >3
wA2>5 or w2 <=5
w+2-2>5-12 w+2—-2<-5-12
w >3 or W< =7
s St o

-8-6-4-20 2 4 6
3b. All real numbers; absolute value expressions are
greater than or equal to 0.

i 4. Let w = actual weight of engines that are acceptable.

|w — 33.86] =< 0.05

w — 33.80 = 0.05 and w — 33.86= —-0.05
w = 0.05 + 33.86 w= —0.05 + 33.86
w = 3301 and w = 33.81
: 338loz=w=339 0z
{ Exercises
1. |bj =2
b=12 or = =2
2. 4 =|y|
: y=4 ar y=-4
3 |wf =1
w=% or w=—%
L4, |n] +2=8
: |n] +2-2=8-2
[n| =6
n=6 or n=-06
i 5 7=|s| +4
' T—d=|s| +4—4
3 =|s|
§=3 or s§=-3
. 6. x| —10=-3
= |x| —10+10=—3 + 10
|x| =7
x=7 or x=~7
P 7, 4]d| =20
: 44f _ 20
T T4
ld| =5
d=5 or d=-5
i 8. ~3|m| =6
: -3lm|l _ -&
-3 T ]
|m| =2
m=2 or m=-2
i 9. |y} +3=3
: ly] +3-3=3-3
vyl =0
y=0
i 10, 12 = —4| k|
: 12 _ —4k|
-4 - —4
.. 3= |k
i no solution
L 11 2lz| =5=1
2|z —5+5=1+5
2|z| =6
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2zl _ g
]
|z] =3
z=3 or z=-3
12. 16 =5|pf — 4
16+4=5|p|l —4+4
20=5|p|
20 _3lpl
57 5
4=|p|
p=4 or p=-—4
13. |r—8| =5
r—8=235 or r—8=-5
r—8+8=54+8 r—8+8=-5+8
r=13 or r=73
14. lc+2] =6
c+2=6 or c+2=-6
c+2-2=6-12 cH+2—-2=—~f~2
c=4 or c=—8
15. 2=:|g+1|
2=g+1 ar ~-2=g+1
2-1=g+1-1 r —2-1=g+1-1
1=g or 3=z
16. 3=|m+2|
3=m+2 or —3=m+2
3-2=m+2-2 —3-Z2=m+2-2
1=m or —5=m
17. fv—2]=7
v—2=7 or v—2=-7
y=242=7+2 v—2+2=-7+2
v=29 or v= -5
18. ~3|ly—3| =9
Blyr=3l_ 3
-3 - -3
ly —3]=-3
no solution
19. 2|d+3| =8
2ld +3] 8
-z T3z
|d+3| =4
d+3=4 or d+3=—4
d+3-3=4-3 d+3~3=~4-~3
d= or =-—7
0, ~2|7d| = —14
—2|7d| _ —14
—_ g
|7d| =
7d =7 or 7d = —7
d_ 1 M _ 1
T 7 7T =77
d=1 or d= -1
1. 12|5p] = 3.6
12)5p] _ 36
1.2 1
I5p| =

Algebra 1 Solution Key

3p=3 or S5p=-3
o _3 ir_ =3
575 5 73
p = 0.6 or p=-0.6
22a. less than 22b. greater than
23. (k| > 2.5
k=>25 or k< -25
L 432101234
224. |w| <2
5 w2 and w> =2
—Z2<Cw<2
-3-2-101 2 3
25. [x+3] <5
: x+3<<h and x+3>-5
P x+3-3<5-3 x+3-3>-5-3
: <2 and x> -8
—8<x<?2
DD —
-8 -6 -4 -2 0 2
: 26. [n+8]=3
: n+8=73 or n+8=-3
n+8—-8=3-8 n+8—-8=-3-8
i n= -5 or n=-11
i @ @ufaerm——")
i -12-10 8-6-4-20 2
{27, ly-2| =1
-2=1 and y—2=-1
fy—242=1+42 y—242=-1+2
: y=3 and y=1
l=y=3
~———— —t—————>
-10 1 2 3 45
: 28, lp—4] =3
: p—4=3 and p—4=-3
p—4+4=34+4 p—4+4=-3+4
p=7 and p=l
1lsp=7
| Qv o —{—————|—
-101 2 345 6728
29 |2c— 5| <8
2c—5<9 and 2c—5>-9
2c—5+5<9+5 2¢c—=5+353>-9+5
2c< 14 2c> —4
g <y %>
c<7 and cz -2
—21<c<7

-4-20 2 4 6 8
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30. 12y — 3] =7
Zy—-3=7 or 2y —3=-7
2y —3+3=7+3 2y-~-3+3=-7+3
2y =10 2y=—4
y=3 or y= -2
G— - @
-4 -2 0 2 4 6
31 |3t + 1] =8
3t+1>8 or 3+ 1< -8
It+1—-1>8-1 I+1-1<—-8~-1
3t>1 3r< -9
¥>1 y<3
t>24 or 1< -3
P SR
32. |[4x + 1] > 11
dx+1>11 or dx + 1< —11
4x+1-1>11-1 dxr+1-1<-11-1
4x =10 4x < —12
0.25{(4x) = 0.25(10) 0.25(4x) < 0.25(-12)
x>2.5 or x<-3
e
—-4-3-2-10 1 2 3
33. [5t—4| =16
S5t—4=16 or St—4=-16
5t—4+4=16+4 S5t—4+4=-16+4
S5r=20 St=-12
§=4 y=p
t=4 or t=-24
e i
—-4-3-2-1 0 1 3 45
34, [3—-1r] <5
J-r<3 and 3—r>-5
3—r-3<5-3 3—r-3>-5-3
—-r <2 —r> -8
r>-2 and r<g
—2<r<§
st (P T — | —
-4-20 2 4 6 8 10

35. Let d = actual diameter of acceptable gears.
[d — 1224} < 0.06

d — 12.24 < 0.06 and d - 1224 > —0.06
d—1224 + 1224 < d—1224 + 1224 >
0.06 -+ 12.24 —0.06 + 12.24

d <12.30 and d>12.18

Acceptable gears have diameters between 12.18 and
12.30 mm.

Algebra 1 Solution Key

! 36.Let w = actual width of acceptable conveyor belts.

L - 50+ 50=155

|w~50] =5
w— 50 = —377
w =50+ 50= —g5 + 50

W= 49%% in.

w—50= and

= il

+ 50

W= 503—72 in., and

| Acceptable belts have widths between 4933 in. and 5045
in., inclusive.

P37,

L 43,

{42,

|2d| +3 =21
|2d} +3-3=21-3
|2d| = 18
2d =18 or 2d = -18
¥ =¥ Y=
i d=9 or d= -9
| 38. |-3n| —2=7
: |-3n| —2+2=7+2
| =3n] =9
—3n= or =3n=-9
=3n _ 8 =3n _ =9
-3 7 =3 -3 7 -3
n=—3 or n=
39, lpl -%3=3
lpl-5+5=3+3%
|pl =13
p=—“1% or p=-15
40. [t| +2.7=45
|t] +27—-27=45-27
|:] =1.8
t=138 or t=—18
P41 dlk+1| =16
: 41k + 1| _ 14
] =7
[e+1] =4
k+1=4 or k+1=-4
k+1—-1=4~1 ‘ k+1—-1=-4-1
k=3 or k=-5
—2|c~4]=-8
—2|c — 4] _ -8
-2 -2
|c—4] =4
c—4=4 or c—4=—4
c—4d4+4=4-+4 c—4+4=-4+4
c=8 or c=10
[3d) =6
3d=6 or Jd= -6
¥ ¥ =5
d=2 or d=-2
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a4, [n] =3>7
7] =3+3>7+3
{n| =10
n> 10 orf < —10
45. 9 < |c+7
c+7>9 or c+7< -9
c+7-7>09~17 c+T7—-T7T<-9-7
c>2 or c< —16
46. '—_"’ix_4.2
-3(L]) = —3(-a2)
v| =126
v=120 or v=-12.6
47, |6.5x) < 39
6.5x < 39 and 6.5x > -39
< %> 7
<6 and > -5
—-6<x<b6
48. 4|n| =32
dinl _ 3
T T
ln| =8
n==8 or n=-§
49, |dal +1 =5
[fJa] +1-1=5~1
bl = 4
%a=4 or %a=—4
2a) = 2(4) l 2(1a) = 2(~4)
a~=8 or a= —8
50. laf +%=3%
ol +h-h =%}
|a} =3
a=373 or a= -3
51. 4-3lm+2| >-14
4~3lm+2] —4>-14 -4
=3|m -+ 2| >-18
-3|‘n13+2| <:_1?3
Im+2| <6
m+2 <6 and m+2>-6
mt+2-2<6-2 m+2—-2>-6-2
m <4 and m>—§
—B<m<4
2. |n| <3 53.|n| =75 54.ln— 6] >2

5. |n+ 1] =3
36. Let w = weight of acceptable boxes.

Algebra 1 Solution Key =

The allowable range is between 449 and 459 g,

|w — 16| = 0.05

w— 16 = 0.05 and w— 1= ~0.03
w— 16+ 16 = 0.05 + 16 Ww—16+ 1= —0.05 + i6
w=16.05 and w= 1595

1595 = w = 16.05

Acceptable boxes have weights between 15.95 and

16.05 oz.
57. |v—42] =3
v—-42=3 and v—42= -3
v—42 4+ 42 =3+ 42 v-42 +42= -3 4 42
v=45 and v =30
: 39 <=yp=45
least: 39%:; greatest: 45%
: 58a. |w— 454| <5
! 58b. w—454<5 and w— 454 > =5
w = 454 + 454 << 5 + 454 l w — 454 + 454 > —5 + 454
w459 and w > 449

449 << w < 459

59. d=629 and d =625
d—627=629—627 d—627=0625—-627
d—627=0.02 and d-627= -0.02
|d —6.27] =0.02
60. [2c -5 +9<4
[2c—-5| +9-9<4-9
: |2¢ — 5| < =5
This has no solution. No absolute value can be negative.
i 61. Sample: 5-3=|-12x|
2= |—12x|
—12y =3 or —-12x = -2
-12x _ 2 —12x _ 2
-12 7 12 : -12 7 12
x=1 or r=-}

{ 62.Midpoint between 2 and 6 is 4; distance from 2 or 6

to midpoint is 2; equation is |x — 4] = 2. 63. Midpoint

: between —2 and 6 is 2; distance from —2 or 6 is 4,
i equationis |x — 2| = 4. 64. Midpoint is 3; distance to
i midpoint is 6; equation is |x — 3| = 6. 65. Midpoint is

12%; distance to midpoint is 3%; equation is [x — 12% -

3-]2-. 66. Midpoint is 3; distance to midpoint is 4; equation
! s |x — 3] = 4. 67. Midpoint is 5L, distance to midpoint is
23; equation is |x — 53| = 21. 68. Midpoint is —9;

i distance to midpoint is 6; equation is |x — (~=9)| = 6 or

[x + 9| = 6 69. Midpoint is 6; distance to midpoint is 4;

equation is |x — 6] =4,
i 70a. Ideal roll weighs 40 - 0.176 4 0.05 = 7.09 oz. Let
i r= actual weight of acceptable roll,

Jr —7.09] = 0.015
r — 709 = 0.015 and r—7.09 = —0.015
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r=—0.015 + 7.09
r=7.075

r=0.015+7.09 and

r=7.105 and

7075 =r=7105
The roll should weigh between 7.075 and 7.105 oz.,

inclusive.
70b. No; weighing a roll does not check the individual
coins. 71a. 11°F,39°F 71b. [t —25] = 14

72. |x + 4] =3x
x+4=73x or x+4=-3x
x+4—x=3x—x x+4-—x=-3x—x
4 =72 4= —4x
4 _ 1x A _ —dx
7= 2 e
2=x or —1 = x (not a solution)
Check: |2+4|=3-2/
73. lax = 5| =2x + 1

4x—5=2r+1 or 4r—5=-2r—1

qr—5—-2x=x+1-Zx| dx—-5+2x=-x-1+2x
Zx—5=1 bx -5=-1
Zvxr—5+5=1+5 bx—5+5=-1+35
2x =6 ox =4
w_6 6x _ 4
772 6 " &
x=3 or x=%
Check:
[4-3-5)22-3+1 | |4(3) - 5| 22(3) +1
|7] =6 +1v -1 =4+1v
74. 32x + 3| = 4x
%(%]21‘ +3E)ﬁ%(4x)
|2x + 3| = 3x
2v + 3= 3x ar 2x+3=-3x
X +3-2x=3x—-x 2y +3 -2y = —3x —Ix
I=x 3= -5x
I=x or —%=x

negative solution for x not allowed; onlyx = 3
Check: 312(3) + 3| 2 4(3)
oy =12v

75-78. The eight cases below exemplify all possible
relationships between a and b.

75. a b |a + b| la| + |b|
2 3 5 5 =
-2 3 1 5 <
2 -3 1 5 <
-2 -3 5 5 =
3 2 5 5 =
-3 2 1 5 <
3 -2 1 5 <
-3 -2 5 3 =
Conclude |a + b| = |a| + |b].

Algebra 1 Solution Key

76.

77.

s b la=bl  lal - 5|
2 3 1 -1 >
-2 3 3 -1 =
2 -3 5 -1 >
-2 -3 1 -1 >
3 2 1 1 =
-3 2 5 1 p
3 -2 5 1 >
: -3 -2 1 i =
Conclude |a ~ b} = |a} — |b|.
a b |ab| |a] - b
2 3 6 6
-2 3 6 6 =
2 -3 6 6 =
-2 -3 6 6 =
3 2 f 6 =
-3 2 6 6 =
3 -2 6 6 =
: -3 -2 6 6 =
i Conclude |ab| = |a| - |b.
| 78. a b |3l I3
SR
s 2 4 1 -
o2 1 -
ap _ lal
i Conclude || = R

79. Midpoint between —4 and 2 is —1; distance to
i midpoint is 3; equation is |x — (—1)| >3 or

;81

! g2.

|x + 1| > 3. 80. Midpoint between —2 and 6 is 2;
distance to midpoint is 4; equation is fx — 2} = 4.

|x-+4] =8
x+4<8 and x+4>-8
x+4—-4<8-4 x+4—-4>-8—-4
x<4 and x>-—12
—12 < x < 4; the answer is A.
[2 — x| <4
2—-x<4 and 2—-x>—4
2—x—-2<4-2 2—-x—-2=>-4-2
—x <2 -x>—-6
x>-2 and x<6

i Any number that is both grealer than —2 and less than 6

is a solution. The answer is G.

i 83. Allowable diameters are in range (1.25 — 0.005) =

i d=(125+0.005)or1.245=d = 1.255.A,B,and C are
i in that range. The answer is D.

: 84.The distance of x from 30 on a number line should

{ be less than or equal to 5. The answer is I.

Chapter 3, page 91




85. [t —122] < 90
t— 122 < 90 and t— 122 > —90
P 122+ 122 <90+ 122 1 — 122 + 122 > =090 + 122

<212 and > 32

The graph is A.
86 [2] a. <~ @&

15 20 25 30 35
b. The three graphs in the text have the range from 20
through 25 miles, inclusive, in common; this range is
shown in the graph above. All points below 20 or above
25 are unacceptable to one of the three parties.
[1] no graph OR insufficient explanation

87. —282 = e =20,320 88.360=1=1372

89. 3+ dr=-21
Tt = =21
I}
7 7
f= =3
90. 9(—2n + 3) = =27
—18n + 27 = 27
—~18n + 27 - 27 = -271 - 27
—18n = —54
~18n __ =354
-18 — -18
n=3
91. k+35—4k=-10
—3k+5=-10
-3k +5-5=—-10-35
—3k=—-15
=3k . 15
=3 T3
k=35
92. Sx+3—2x=-21
3x+3=-21
x+3-3=-21-3
3x = —24
3x _ =M
3 3
x=—§
93. 5.4m — 23 =05
54m—23+23=~05+23
5.4m =18
S5dm _ 1.8
54 T 54
m —%
94, 3y-4=9
Jy—12=9
Iy-12+12=9+
Jy=121
.u
3 3
=7

95. -2.5,-2,0,3,7 96. --2, ~1.5,~4 [=-1333),7,
15
7 [7.5]

97.0.001,0.009,0.01,0.011 98. —x, —3,-2.5,3,2x
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EXTENSION ~ page 173

1. Symmetric Property of Equahly 2. Transitive

Property of Equality 3. Reflexive Property of Equality
. 4. Transitive Property of Equality 5. Symmetric

Property of Equality

6. Tobeshown: (a+b)+{-a)=1b

(o + b)Y + (—a) = (b + a) + (—a) Comm. Prop. of Add.
=h+ [a+ (—a)] Assoc. Prop.of Add.

=h 4 0 Inverse Prop. of Add.
=p Identity Prop. of Add.
(a+b)+(—a)y=5b Transitive Prop. of Eq.
7. a<b Given
at+tc<b+c Add. Prop. of Ineq.
c<d Given
b+ece<b+d Add. Prop. of Ineq.

atc<b+d Trans. Prop of Ineq.

TEST-TAKING STRATEGIES  page 174

1. computation error; 2(3x) = 6x, not 3x
2. Let x = number of adults, 3x = number of children.
14(x) + 2(3x) = 440

At least 24 adulis and 72 children must attend.

3. The inequality does not include prices of the tickets.

The expression compares numbers of people with dollar

. CHAPTER REVIEW

i 6. <t

L 8.

Lo,

amounts.

pages 175’-—‘;;7

1C2B3A4C5.D

-101 2 3 4

{7, —————t————

: —-6-5-4-3-2-10 1
el —— -
5 6 7 8 9101112
oS-
-2-1012 3 4

L 0.n< -2 1%.n=-3512.2> -6 13.n=2

14. Let p = number of people; p = 600. 15. Letnn =

number of people; 7 = 15. 16. Let 1 = temperature in
i degrees Fahrenheit; 7 < 32.

17. h+3>2
h+3-3>2-13
h>—1

l ﬂ\ l _L

-—321012

Check: Test & = —1 in the equation.
h+3=12
-1+322/

Tesl i = 0in the original inequality.

0+322v
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18. t—4<-9
{—4+4<-9+4
1< -5

-8 -7 —6 -5 ~4 —3
Check: Test 1 = —5 in the equation.

t—4=-9
—-5—-421-9v
Test 1 = —6 in the original inequality.
—6-4<-9/
19. 8m= —24
8 —24
F=
m= -3

~—— g
—-4-3-2-10 1
Check: Test m = —3in the equation.
8m = —24
8(—3)1-24v

Test s = —2 in the original inequality.
8(—2) 2 —24 v
20. —ow = 12

—ow o 12
= =%
w= -2

t—}—i—
4-3-2-10 1
Check: Test w = —2 in the equation.

—6(—-2) 112/
Test w = —1 in the original inequality.
—6(-1) 212/
21. . g+ 05>-2
g+05-05>-2-05
g>-25
-

—4 -3 -2 —-1 U 1
Check: Test g = —2.5 in the equation.
g+05=-2
—25+051X -2V
Test ¢ = —2'in the original mequahty

- =2+05 i-av
22, y—8>-22
y—8+8>-22+8
y>-14
C } ¥ : :
—-i5—-10-50 5
Check: Test y = —14 in the equation.
y—8=-22
—14—-81-22v

Test y = =13 in the ariginal inequality.

—13-83%_-my/
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23. —%n = -0

—%(—gn) = —A( 9
n=15

3 3 1L
—50 5 101520

Check: Test n = 15 in the equation.

——g-n = -8

~3(15) 2 -9
-3.-3=-9/

[F

Test n = 14 in the original inequality.

34 £ -

5

~— P}
-2 0 2 4 6

Check: Test 4 = 4 in the equatioﬁ.

35 _
§d = i
j@ 23v

Test d = 5in the original inequality.

?
55) = 3
Bz

| 25, 0=2+1

0-2=241-2
2=t

s}
-6-4-20 2 4 6

Check: Test 1 = —2 in the equation.

0=2+¢
: 0L24+ (- v
Test 1 = —1 in the original inequality.
5 02+ (-1)v
L 26, 0 <4c
i 0 _ 4
i <%
0<c
“—t——D
i —-2-10 1 2
i Check:Testc = 0in the equatlon
: 0=4c
0240y v

i Test c = 1 in the original inequality.

0da-1v
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27. —03=u-28
-03+28=u—28+28
25=un
-10 1 2 3 4
Check: Test 1 = 2.5 in the equation.
~33=nu~28

-03225-28v
Test 1 = 2 in the original inequality.
~03£2-28v
28. 3>-1p
=3(3) < -3(-4p)
—D<p

£ 3 | i »

|\,_,: ¥ ¥

-10-8—-6— 4 20 2
Check: Test p = —9 in the equation.

3= —%p
32 -3(-9) v
Check: Test p = —§ in the original inequality.
331 ~1(-8)
3>/
29. Let x = additional cost of mavie
350+ 275+ x=12.00
6.25 + x = 12.00

6.25 — 6.25 + x=12.00 — 625
x=3575

You don’t know exactly how much you have left over,

but it’s no more than $5.75.
30. Let i = number of hours worked.
7.25h = 200
2
=1
h = 2759
You must work at least 28 hours.
31. 3In+5>-1
In+5-5>-1-5
3n> —6
3311 - 36
n>-—-2
Check: Test n = —2 in the equation.
In+5=-~1
H—=2)+5=-1v
Test n = 1 in the original inequality.
(-~ +5>-1v
32. dfg—1=-3
dk—-14+1=-3+1
4 = -2
F=F

k= -

£ [
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Check: Test k = —1 5 in the equation.

a(-3)-12 -3

—2-1=-3

i Test k = —1 in the original inequality.

H-D-1=~3+

33. b < 25
§3) <25

b <40
Check: Test b = 40 in the equation.

3p =25
3(40) = 25

Test b = 32 in the original inequality.

3(32) <25v

: 34, 6(c — 1) = —18

6c—6=-18
bc—6+6=<-18+06

Gc=—-12

c= -2

Check: Test ¢ = —2 in the equation.

6(c — 1) = —18
6(—2 - 1) = —18 v

Test ¢ = —3 in the original inequality.

6(-3-1)=-18v
35. 3 >5m+ 12

3m—5m>5m+12 - 5m
—2m > 12

Check:Test m = —6 in the equation.

Im=5m+12
3(—6) & 5(—6) + 12
-18=-30+4+ 12/

Test 11 = —7 in the original inequality.

3(=7) 2 5(=7) + 12
—21>-35+12/

! 36. {—dr<—9

=3t < ~0
=3t . =8
=23
t>3

Check: Test ¢ = 3 in the equation.
1—dr=-9
3-4:3=-9v

Test 1 = 4 in the original inequality.

4-4-4<-9/
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37. 05x—2=—-4x+7
0.5y —2—-05x= —4x+7—05x
—2=—45x+7
—2—T7= —45x+7~-7
—9 = —435x
=
2=x

Check: Test x = 2 in the equation.
05x — 2= —4x +7
052y -2 —-4(2)+7
1-2=-8+7v
Test x = 3 in the original inequality.

05(3) — 2 = —4(3) + 7
15~2=-12+7v

38. Sy-6=42
H-%) - [Fho] = -k
y+7=-49
y+7-7=-49-7
y=-—56
Check: Test y = —56 in the equation.
m%y —6=42
~8(-56) — 6 2 42
48 —6 =42V

Test y = —63 in the original inequality.

~6(—63) - 6% 42.
S4-6=42v
39, 4 +37>2x

2(4) + 2(3) > 2(2x)
8+ x>dx

§4+x~x>4x—x
8>3x

8 . 3x
3773

8
37X

Check: Test x = %in the equation.
4 +7=2x

o4t 209
4415 =50
Tesl x = 2 in the original inequality.
4+2>202) v
40. Let x = amount of sales.
190 + 0.04x = 500
190 + 0.04x — 190 = 500 — 190

0.04x = 310
0.0dx . 310

0.04 = 0.04
x = 7750
Sales are $7750 or greater.
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4], < H e B — -

: -4-20 2 4
L 42, D —— G
: 4-3-2-101 2 3
| 43, Ot
g 4-2 0 2 4 6
P44, 3=z -1<2
: —3=z-1 and 1—1<3
~3+1sz—-1+1 z-1+1<3+1
2=z and <4
—2I=r<4
—— B—t—>
i -4-2 0 24 6
| a5, 2=d+i<4]
—2=d+4 and d+4%< 4
—2-Ll=a+i-} d+i-1<4l-1
2% =d and d<4
: A =sd<d4
|~ Coff e D>
i -3-2-1012345
| 4. 0<-8b=12
: o< —8b and —8h =12
5> =5
0>b and b= -13
~-1=b<0
- Gimam—t
-4-3-2-1 0 1
a7 2t=—4 or 7t = 49
3= ¥=4
{ = -2 or t=7
| O
i -—20 246 8
A8 —1l=g-3<2
—-1=ag-3 and a—3<2
~14+3=<a-3+3 a-3+3<2+3
2=a and a<3
2=pg<3
e H—
123456
i a9, —2=31-8<4
: —2=3-8§ and 3a—8<4
—24+8=<33-8+8 Ja—8+83<4+8
6=3a 3 <12
=¥ v<t
2=qg and a<4
2=a<4
—® —+—t
1 23456
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50.75 <= 89
51. |n— (-2} >3or|n+2]>3 52 |n~12] =5

53. Iyl =5
y=735 or y=-5
54. [0+ 2] =4
n+2=4 or nt2=-—4
n+2-2=4-72 | n+2-2=-4-12
=2 or n=-0
55. | -5x| =15
—5x=15 and —5x = —13
=5y 15 =5y £ 13
-5 = =3 -3 T =5
x=~3 and r=3
—3=y=3
56. |%m| <48
%m < 4.8 and %m > 4.8
24m) < 2(48) 2(km) > 2(-48)
m << 9.6 and m>—-906
-96<m<Q6
57. [2x—=7| —=1>0
[2x =7 -1+1>0+1
|2x - 7| =1
2x~-T7>=1 or r—T7< -1
2x—7+7=1+7 2y —T7+7<-1+7
2x> 8 2y <6
x>4 or <3
58. |p+3| =95
p+3=95 or p+3=-95
p+3-3=95-3 p+3—-3=-95-3
p=2065 or p=—125
59, |k —8] =0

k—-8=+0or k—8=-0
k—8+8=0+8 )
k=258
60. The absolute value of any real number is positive.
So, | any real number| > —2, and x = any real number.

61. There is no solution. There is no value of b that can
make this true.

62, 4|k +35|>8
4lfc4+5| >§
lk+5|>2
k+5>2 or k+5<-2
k+5-53>2-5 f+3—-5<-2-5
k> -3 or ke <=7
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 CHAPTER TEST

63. 4+ r+2 =7
d+|r+2] —4=7-4

|r+2i=3
r+2=3 or r+2=-3
FPt2-2=3-2 r+2-2=-3-2
re= ar ool
64. -2+ |3.6z] = ~1.1
—2+4 |36z] +2=~11+2
[3.6z| =09
3.6:=009 or 3.6z =-09
=0 W=
z=0.25 or z=-0325

65. Let 4 = actual diameters of acceptable rods. Then
(2.8 - 0.06) = d = (2.8 + 0.06) or 2.74 = d = 2.86.

66. Let £ = actual length of acceplable nail. Then
(20 - 04y = (= (20+ 04)or19.6 = { = 204

FER TEST  page 178

1. 4z4+7=13
dz+T7—-7=15-17
4z = 8§

4z -,

v

P
|
[N N

1a.no 1h. yes 1c. yes

: 2. —2g+3>5

-2g+3-3>5-3
—2g>2
5 <5
g<—1
2a. yes 2b. no 2c.no 3. Let ¢ = number of classes;

¢ =7. 4. Let r = number of runners; r = 5. 5. Let

i g = number of gallons drunk; g = 40. 6. Let h =
number of homes onroute; A>32. 7.n>7 8.n =45
P 9n=-510.n>15

Eo11. 74+7=9

2+7-7=90-17
z=2
e — >
-1 01234
12. —16 = dy
-16 - 4
= =0
—4 =
e ———>-
-8 -6-4-2 0 2
13 ~tx <2
—3(-1x) > -3(2)
x> -6 !
e
—B—6-4-2 0 2
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8—u>4
8—u—8>4-8
—u>—4
<< 4

14.

6
—54+4t=3
—5+4+5=3+5

15.

Sw=—-6w+ 11
Sw4+ bw=—-6w+ 11+ 6w

1lw=11

1w 11
11 =11
w=1

16.

-1 1] 1 2 3 4
—%m < 14

~3(~3m) > -3(14)
m > —4

Gy — 7 < -2y +13
oy — T+ 2y < -2y +13 + 2y
8y — 713
Sy —T+7<13++7
8y <20
8y
%<2
y<2.5

P

g
-101 2 3
19.

x—5=3
x—5+5=3+5

x=8

4
|x =5/ =3
ar x—5=-3

| x—5+5=-3+5

or r=2

e il - ——}
—-6—4-2 0 2 4 6
20, 1
2h+1<53
2h+1-1<35
2h <4

h<2

2h4+1>-5
2h+1—-1>-5-1
2h > -6

2h - =6
7 =2

h>-3

1 Fan i "
T L wy Y 13
-1

-4 -3 -2

Algebra 1 Solution Key =

P21,

: 25,

Test ¢ = 0 in the original inequality.

3(0—1) < —4v
S(=2+b)<3b+2
~10+5h<3b+2
—10+35b—3b<3b+2—3b
10 + 2b < 2
10+ 25 +10<2+10

2b <12

20 12
3 <7

b<6

26.
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9=6-5b<12
9=6-54 and 6-h<12
9—-6=s6-b—08 6—b-6<12—-6
3=-b -b<6
-3=b and b> -6
—-6<b=-3
e e e
i -7 -6 -5 -4 -3 -2
P22, ~10 < 4 < 12
: —10 < 4q and 4g <12
—25<yg and g<3
—25<g<3
L A s
i 4-3-2-1 01 2 3 4
L 23.4+3n=1 or ~5n > 23
L 4+3n—4=1-4 —5n > 25
: 3n= -3 —5n > 25
3:12'-3 —_55n<3_§5
n=-1 or n<—3
B—————— e
-6-5-4-3-2-1 ¢ 1
10k <75 and 4—k=0
10k <75 4—k—4=0-4
Wk - 13 —k=—4
k<175 and k=4
4=k<75
i 20 246 810
3d—1)> —4
3(d3—1)>%4
d—1>-4
d-1+1>-3+1
d>-1
¢ Check:Testd = —% in the equation.
(d-—1)=—4
3(-§-1)2
~1-3=-4/




Check:Test & = 6in the equation.
H-2+b)=3b+2
(-2+6)23-6+2

5:4=18+2V

Test b = 51n the original inequality.
5(-2+5)<3-54+2/

27. 3(m+3)y+4=15
din+9+4=15
Im+ 13 =15
3m+13-13=<15-13
3m =2

Im 2

3

m=

LI

Check:Test 772 = % in the equation.
3m+ 3y +4=15
3(3+3)+4 215
2+9+4=15v/
Test m = 0 in the original inequality.

3(0+3) + 4215/

28. 05(x+3)—21=-1
05x+15-21=-1
05c—-06=-1
05x~06+06=-1+006
05x=-04
e =
r=—-08

Check: Test x = —0.8 in the equation.
05(x+3)—21=-1
05(—08+3)-2112-1
05(22)—21=-1v

Test x = (0 in the original inequality.
0.5(0+3) 212 -1v

29-30. Answers may vary. Samples are given.

29.x=—6orx>2 30, -3<x<1

31. |4k — 2| =11
4e—-2=1 or 4 -2 =-11
He—-2+2=11+2 Ak -2+2=-11+2
4k =13 4k = -9
k-1 dk _ =9
4 4 7 =7
k=325 ar k= —275
Check: |4(3.25) - 2| = |13 -2] =11V
|4(-225) —2| = |-9-2| =11v
32. 23 = [n + 10|
n+10=23 or n+10= -23
7+10 - 10 =23 ~ 10 [ s +10—10 = —23 — 10
n=13 or n o= —33

Check:23 = [13 + 10] v/
23 = |-33 + 10} /

Algebra 1 Solution Key

a=2:

: 33, |3c+ 1] —4=13

Bc+1] —4+4=13+4

|3¢ + 1] =17
3c+1=17 or Je+1=-17
3e+1-1=17-1 Sc+1—1=~17~1
3c=16 3c=—18
-4 o Fep
c=5% c=—0
| Check:[3(55 + 1) 4= [16+1] —4=13/
L [3(~6)+ 1] —d=|-18+ 1] —4=13/
i34 415 -1 =20
: 415 -] _ 20
' 4 4
|5-1].=5
5—t=35 or S—t=-5
5-1-5=5-5 5—1—5=-5-5
—t=10 —t=-10
t=10 or t =10

| Check:4|5—0] =20V

4]5-10| =4|-5| =20V

35. Answers may vary. Sample: Depending on the sign of
i g, the inequality symbol may need to be reversed.

2x—1<3
2r—1+1<3+1
v < 4
<
x<2
—2x—-1<«3
—2x—-1+1<3+1
—~2x <4
F>5
x>=2
36. Answers may vary. Sample: [x| <6

i 37.Let c = number of cans collected in 5th week, and
! let sum = total collection in first four weeks.

sum = 702 + 470 + 492 + 547 = 2211
¢+ 2211 = 3000
c+ 2211 — 2211 = 3000 - 2211
¢ = 3000 -~ 2211
c =789
At least 789 cans should be collected.

i 38.Let b = number of boxes in safe load.

35h + 165 = 2000
5335 + 165 — 165 = 2000 — 165

55b = 1835

55 _ 1835
55 = 55

b =33.36

| Safe limit is 33 boxes,
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