Chapter 1
Equations and Inequalities

Section 1.1
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5. a. The graph crosses the x-axis at (-3, 0).

x=-2,y=6 Thus, the x-intercept is 3.
The graph crosses the y-axis at (0, 5).

x=-1,y=5

Y Thus, the y-intercept is 5.
x=0,y=4
x=1y=3 b.  The graph does not cross the x-axis.

Thus, there is no x-intercept.
x=2,y=2 The graph crosses the y-axis at (0, 4).

x=3,y= Thus, the y-intercept is 4.
y c.  The graph crosses the x- and y-axes at
3. ; 53 the origin (0, 0).
(-4,3) v 2,3 Thus, the x-intercept is 0 and the
1,2 - i
(=3,2) —DN are (5) ,1)) y-intercept is 0.
—— >
(=2,1) — o > 6. a d=4n+5
- f ) : d=4(15)+5=65
41 65% of marriages end in divorce after 15 years

— 4 y=3 y=le+1 when the wife is under 18 at the time of
rETHYE marriage.
x=-3,y=2

=5 y=1 b. According to the line graph, 60% of marriages
rETSYE end in divorce after 15 years when the wife is
x=-1,y=0 under 18 at the time of marriage.
x=0,y=1 . .

c. The mathematical model overestimates the

x=Ly=2 actual percentage shown in the graph by 5%.
x=2,y=3
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Section 1.1 Graphs and Graphing Utilities

11. y 1s.
@3, 1)
i v.(2,0)
(-1,-3) 5 x
[ 1’_1
"E (-2 A D
o -3, —5)/ 0, =2)7
(1 _3 3 =S
27 2 y=x-2
12. y x=-3,y=-5
(_§ i)\ > x=-2,y=—4
b
2’2 N oeely—o3
X x=0,y=-2
x=1Ly=-1
13. Y x=2,y=0
i | x=3,y=1
\ 1
(_!2!’!2)!\ l\(2|’|2? 16. y 3.5
(-1, -1)= 5 x HH A
o, ~p & o l(? |2|) 20,4
yexio2 LSy
- _ (=2, 007 5 x
x=-3,y=7 o
x=—2,y=2 (-3, -1 y=x+2
x=—Ly=-1
= =-2 X >y
¥=0y x=-2,y=0
x=1y=-1 x=-1,y=1
x=2,y=2 x=0,y=2
x=1,y=3
x=3,y=7 x=2,y=4
x=3,y=5
W e
H-IN 4-H
3y fo
2,0\ {/ 42,6
(-1,3) 47, 3)
TR
T 1t
y=x2+2
x=-3,y=11
x=-2,y=6
x=-1,y=3
x=0,y=2
x=1,y=3
x=2,y=06
x=3,y=11
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x=0,y=1 x=-2,y=1
_ _ 1
x=1y=3 x=-1y=—
x=2,y=5 o _02
x=3,y=17 rERY=
x=Ly=——
18. y 2
2,0 —2 v=—1
\#(3,2) rEeY=ET
1
(=1,-6) 1—'2x = =_§
(-2, —IS)\ 5 g_!;!)- ) X 3, y 2
3O
[ [T 20. 3
o () o b3
-3,2)
2 A-I/ 7,2, 1)
3,y=-10 T
A==0y=- (=2, 3=/
x=-2,y=-8 J=an
x=-1,y=-6 (—1, g) ks
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x=2,y=5
x=3y=0
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26.

217.

28.

29.
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(=2, -9 @ 0

(=3, —28) tH

x=-3,y=-28
x=-2,y=-9
x=-lLy=-2
x=0,y=-1
x=1,y=0
x=2,y=7
x=3,y=26

(c) x-axis tick marks -5, -4,-3,-2,-1,0, 1,2, 3,4,

5; y-axis tick marks are the same.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

(d) x-axis tick marks -10, -8, -6, -4,-2,0,2, 4, 6, 8,

10; y-axis tick marks —4, -2, 0, 2, 4

(b); x-axis tick marks —20, —-10, 0, 10, 20, 30, 40, 50,
60, 70, 80; y-axis tick marks —30, —20, —10, 0, 10, 20,

30, 40, 50, 60, 70

(a) x-axis tick marks —40, —20, 0, 20, 40; y-axis tick
marks —1000, —900, —-800, —700, . . ., 700, 800, 900,

1000

The equation that corresponds to Y, in the table

is (¢), y, =2—x. We can tell because all of
the points (-3,5), (-2,4), (-1,3), (0,2),
1,1, (2,0), and (3,—1) are on the line

y =2 —x, but all are not on any of the others.

The equation that corresponds to ¥, in the table
is(b), y, = x*. We can tell because all of the
points (=3,9), (-2,4), (-L1), (0,0), (1,1),
(2,4), and (3,9) are on the graph y=x’, but
all are not on any of the others.

No. It passes through the point (0,2) .
Yes. It passes through the point (0,0) .
(2,0)
(0,2)

The graphs of Y, and Y, intersect at the points
(-2,4) and (1,1).

The values of Y, and Y, are the same when

x=—2and x=1.

a.  2; The graph intersects the x-axis at (2, 0).
b. —4; The graph intersects the y-axis at (0,—4).
a. 1; The graph intersects the x-axis at (1, 0).
b.  2; The graph intersects the y-axis at (0, 2).

a. 1, -2; The graph intersects the x-axis at (1, 0)
and (-2, 0).

b.  2; The graph intersects the y-axis at (0, 2).
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1(,1—2);) "grl:g %_rzllpl(l))intersects the x-axis at SLoT | (x, ¥)
’ T =31 (-3,5)
1; The graph intersect the y-axis at (0, 1). -2 | (-2,5)
—1; The graph intersects the x-axis at -1 LS
(-1,0). 0| ©>5
; The graph d t intersect the y-axi L)
none; The graph does not intersect the y-axis. > 2.5
none; The graph does not intersect the 3| (3,5
X-axis. y (0’ 5)
2; The graph intersects the y-axis at (0, 2). (-3,5 <L =@3,5)
2 7 A ~
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55. a. According to the line graph, 20% of seniors
used marijuana in 2005.

b. 2005 is 25 years after 1980.
M =-0.3n+27
M =-0.3(25)+27=19.5

According to formula, 19.5% of seniors used
marijuana in 2005. This underestimates the

(1 ) ( 1 ) value in the graph by 0.5%.
3 [=,2
2’ ¢. According to the line graph, about 47% of
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seniors used alcohol in 2005.

1
_2 ——
( ’ 2>\ 1,1) (2, 1) d. 2005 is 25 years after 1980.

> A=-09n+69
(-1, —1)] : A=-0.9(25)+69 = 46.5
(— 1 -2 ) According to formula, 46.5% of seniors used

alcohol in 2005. It is less than the estimate,
(_ 1 _ 3) although answers may vary.

e. The minimum for marijuana was reached in
1990.
According to the line graph, about 14% of
) (_Z’lj seniors used marijuana in 1990.
2

54.

) 56. a. According to the line graph, 50% of seniors
used alcohol in 2000.

A=-091+69

1

E’ 2) b. 2000 is 20 years after 1980.
1

3 A=-0.9(20)+69 =51

J According to formula, 51% of seniors used
,_3j alcohol in 2000. This overestimates the value in
the graph by 1%.

¢. According to the line graph, about 22% of
seniors used marijuana in 2000.

M =-03n+27
M =-0.3(20)+27 =21
According to formula, 21% of seniors used

marijuana in 2000. It is less than the estimate,
although answers may vary.

j d. 2000 is 20 years after 1980.
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57. Atage 8, women have the least number of

awakenings, averaging about 1 awakening per night.

58. Atage 65, men have the greatest number of

awakenings, averaging about 8 awakenings per night.

59. The difference between the number of awakenings

for 25-year-old men and women is about 1.9.
60. The difference between the number of awakenings
for 18-year-old men and women is about 1.1.

61. - 66. Answers will vary.

67. makes sense

68.  does not make sense; Explanations will vary.
Sample explanation: Most graphing utilities do not
display numbers on the axes.

69. does not make sense; Explanations will vary.
Sample explanation: These three points are not
collinear.

70.  does not make sense; Explanations will vary.
Sample explanation: As the time of day goes up,
the total calories burned will also go up.

71.  false; Changes to make the statement true will vary.
A sample change is: The product of the coordinates
of a point in quadrant III is also positive.

72. false; Changes to make the statement true will vary.
A sample change is: A point on the x-axis will have
y=0.

73. true

74. false; Changes to make the statement true will vary.

e. The maximum for alcohol was reached in 1980.

According to the line graph, about 72% of
seniors used alcohol in 1980.

A sample change is: 3(5) —2(2) # —4.

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
8s.
86.

87.

88.

89.

Section 1.1 Graphs and Graphing Utilities

LI
1L, IV
v

1

(@)
(d)
(b)
(©
(b)
(a)
(©
(b)

2(x=3)—17=13-3(x+2)
2(6-3)—-17=13-3(6+2)
2(3)—17=13-3(8)
6-17=13-24
—11=-11, true

12[x+2—x_1j=12(x+2j—12(x_1j
4 3 4 3
=3(x+2)—4(x-1

=3x+6-4x+4
=—x+10

(x=3) i+9 =(x-3) 3 +(x—3)(9)
x=3 x-3

=3+9x-27
=9x-24
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Section 1.2 3 x-3 5 x+5
Check Point Exercises 43 14 5 7 5
X— X+
28- =28 ——
1. 4x+5=29 4 (14 7 )
4x+5-5=29-5 7(x=3)=2(5)-4(x+5)
Ax=24 7x—21=10-4x—20
dx_24 Tx—21=—4x-10
4 4
Tx+4x=-10+21
x=6
Check: Hx=11
4x+5=29 1x 11
4(6)+5=29 TRST
24+5=29 x=1
29=29 true Che‘;k S S
The solution set is {6}. Y=o _ 0 X
4 14 7
2. 4Q2x+1)—29=3(2x—5) 1-3_5 145
8x+4-29=6x-15 4 14 7
8x—25=6x—15 2_5 6
8x—25—6x = 6x—15—6x 41 141 7
2x—-25=-15 —EZ—E
2x-25+25=-15+425 The solution set is {1}.
2x=10
210
22 0. 2V 1 Lo
s 2x 18 3x
Check: 5 17 1
18x— =18x| ————
4(2x+1)=29 = 3(2x—5) ox x[lS 3xj
4[2(5)+11-29 = 3[2(5) - 5] 85 a7 e L
410+1]-29 =3[10-5] 2x 18 3x
4[11]-29 =3[5] 45=17x-6
44-29=15 454+6=17x—-6+6
15=15 true 51=17x
The solution set is {5}. 51 17x
17 17
3=x

The solution set is {3}.
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