Graphs and Functions

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

DIAGNOSING READINESS  page 234
1. Let n = number of pens and ¢ = total price;¢ = 0.59x.
2. Let /i = height of house and ¢ = height of tower; t =
it + 200, 3.Lets = length of a side and p = perimeter;

p=35. 4.3(-1)-2(2)=-3-4=—
5 —(-3)2+3(-3)=-9-9=-18 6.3 =2
7.-1—[(-1)2~1]+2=-1-0+2=~-1
8-11. ALY
1
—g—2
714&
-2 |0 2 |x
=2
. 8.
*TQ.
12. |r+2] =2
r+2=2 or r+2=-2
r+2—-2=12 | r+2-2=-2-12
(We’ll skip showing that step from now on.)
r=0 or r=-4
13. -3|d—5| = —6
-3|d -~ 5| _
-3 3
|d —5| =2
d—5=2 or d-5=-2
d=7 or d=3
14. No solution; an absolute value cannot be negative.
15. #=3
4+ 8=>5w
5 5
6%— W
16. &=
11e = 3(2.2)
le _ 66
T~ 11
c=106
4 _ 36
17. 57
4p = 0.5(36)
i _ 18
=
p=45

Algebra 1 Solution Key

pages 234-279

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

18. —%Qz—f{
—4+29 =2d

—4 -39 _ 24

2 -2

~58=4d

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

1.C 2.D 3.E 4.A 5.(0,0) 6.(—4,-2)
Check Understanding 1-2. Labels may vary. Samples

7.(-3,3)

are given.
1.
Q
E at school
I
g riding riding
-
@
e
i walking
n
a waiting for ride
walking
0 Time
P2 Height While ~ 3A.The height of water in
Jumping Rope the straight-sided cup A will
clear  increase steadily with time, as
Jump / rope  incurve III. 3B.The water in
] the bowl B will rise at a
Rl decreasing rate, as in curve [,
3] i
x because it will take more
tland —  Time water to fill an inch of the

bowl near the top. 3C. The
water in curved vessel C will rise quickly at the bottom
where it is narrow, slowly at the middle where it is wide,
and then quickly at the narrow top, as in curve IL

Exercises 1-4. Labels may vary. Samples are given.

1. Exercising
increases
Jquickly
levels off N slows

levels off

Heart Rate

R
increases with exercise

Time
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3.

5-8. Graphs may vary. Samples are given.
5.

Checking Account
L
deposit
@ 2nd
§ tdeposit
g start{
{check
0 Time
Weekend Temperatures
[ Sat. noon
3
=
T Sun. noon
a
o
5
- [ Eriday o ight Sun
night a night
0 Time
Hair Length
£ growth
o l w
c
a
- /l/]/
% haircut//
0 Time

£
=
=
1)
o
°
£
3
o
T
| ) | | 1
0 Mar. May July Sept.Nov.
Month
£
o
B
I
] 1 2 3 4

Time {minutes)
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P, Pulse Rate During a

Scary Movie
[scary  plot

£ |parts climax dits
o
o
0
-
a .

| __previews

Time
: 8 Between Classes

3 Constant rate

2 } atthe |

[9)] locker at class
0 Time -

9. C; the temperature increases steadily and alternates

: cooling and warming as the oven turns off and on during

a cooking cycle. 10. The pressure dropped from 7 A.M.
to 3 M., stayed about the same until 9 pM., and then

generally rose until 7 A.M. the next day.

11a. Bottom to Top 11b. Top to Bottom
i i
b o
0 Time 0 Time

No; the graphs are different because you have a constant
i speed traveling up but not down. 12a. Curve for puppy

is blue; curve for human baby is red. 12b. The baby is

: more developed and weighs more at birth and gains

weight steadily for a number of years. The puppy is less
developed at birth, and its weight levels off at an earlier
age. 13. Answers may vary.

| Sample: 14. At first the

graph shows the
bicyclist speeding
up, which would
correspoind to
going down a
hill; then the
speed decreases
0 Time as it would on
starting up a hill;
then the speed is steady at a low rate which could
correspond to continuing up a hill of constant slope.

Height
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15a.

Distance

decreasing
distance

constant

increasing
distance

15b. section
showing the
distance
decreasing

15c. In the first
two sections the
distance is

changing at a
constant rate, so
the student is
walking at a constant speed. (In the third section the
distance is constant so the student is not walking.)

16. A; one’s growth rate is not steady, as shown in B.
Also, as one gets older one’s height decreases slightly.
17a. Check students’ work. 17b. A graph of daily high
temperatures at the equator would show little change.
18. §3; the price of $3 covers any time up to and
including 2 hours (solid red dot). 19.121 minuiesisa
little more than 2 hours, for which the price is $6. 20. §6
is the price for any time more than (open circle) 2 hours,
up to and including 4 hours (solid red dot). 21. Yes; the
horizontal line segments look like the treadsin a
sequence of steps. 22a. Answers may vary. Sample: The
student started skating and got up to cruising speed.
After a while, the student sped up going downhill, lost
control, and crashed. After quickly getting up, the
student decided not to go as fast. 22b. Answers may
vary. Sample:

In-Line Skating After School

0 Time

1 —speeding up
I — cruising

3 i III — crash
2 I v IV —slower
7]
A speed
0 Time

23. Section I might be going to a bus stop but it is steep,
so it probably corresponds to Molly getting a ride to the
bus stop. Section V is less sieep which looks like walking
to a bus stop on the way home. The answer is D.

24. Section VI is for roughly an hour; the answer is H.
25. Glass IT would show sand rising at an increasing rate
with time, and glass III would show a constant rate of
rise with time, so these are rejected. Glasses [ and IV
would show a rate of rise that decreases with time.
would level off soon, so glass IV seems the best choice.

26. P(red 1 and blue 6) = § - £ = 5z 27. P(red 3 and
blue 5) = § - & = % 28. P(red > 4 and blue 5} =
P[(red 5 or 6) and blue 5] = % - § = 75 29. P(red odd

and blue 3) = P(red 1,3,or Sand blue3) =2+ 1 = 5

30. P(red and blue even) = P(red 2,4, or 6 and blue
2,4, 0r6) = % . % = ﬁ 31. P(land 1,2 and 2,3 and 3,

4 and 4,5 and 5, or 6 and 6) =3—g~l~%——mgg=é

Algebra 1 Solution Key

;32

X

. 34,

| 3s.
: 36.

P37,

. 38,

P 30,
- 40,

L4t
L 42,

L 43,

Sx + 2 <37
S5x <35
x<7

x+4d>=2¢—4
4>x—4

8>x

By +4 —3x=3x

Sx+4=3x

2x+4=0
2x= -4
x=-2
7> —-4x -9
16 > —4x

16 . —4x
- < =4

—4 < x

(x + 1) = 6(x — 1)

TJx+7=6x—06
x+7= -6
x=-13

-2+ 5x<8—10x
-2+ 15x <8

15x < 10
x<it
x<}
4t =44
=%=1

r—8=19

r—8+8=9+8

x=17
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45, g+22=725
g=3

46. -1=p—8
1=p

47, 3x =123
3r 123
373
r=4]

48. b—78 =101
b=179
2c=%

e _1,1_1
2 z 2 4

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

1. y 2. $y
0 2 | X n
2 X
(8] 2
Lg
3 ofy¥[x 4 y]x
-2 4 3] 0]
o 2
3

5.-17 6. -1 7.108

Check Understanding 1. domain = [-2, -1, 4};
range = {—2,1,3) 2a. Function; for every x there’s only
one y. 2b. Not a function; for x = 0 we have y = 2 and
y = —3. 3a. Not a function; for x = 3 we have y = —2
and y = 3. 3b. Function; no domain value corresponds
to more than one range value. 4a.y = 2(2.1) + 1 =
424 1=52 4b. f(21) = (21)> —4 =441 — 4 = 0.41
4c.g(21)=-21+2=-01 5a.f(-2)=-2—-6=
=8 f(0)=0—~6=—6;f(5)=5—6= —1;range =
[—8,—6,—1} 5b, y = —4(=2) = 8, —4(0) = 0; —4(5) =
—20; range = [—20,0,8} 5¢. g(—2) = (=22 + 1=
4+1=5g0)=02+1=1g6)=52+1=25+1=
26;range = (1, 5,26)

Exercises 1. domain = [4, 3, 6}; range = (3,6, 7, 19}

2, domain = [—3, —2,0,4); range = (5,7, 8,22}

3. domain = {-2,2,3}; range = {-3, -2, 3)

4. domain = ({1};range = [-7,0,5,6.1, 10

5. domain = {-3.1,1.2,8.4); range = {-5.2,0, 4)

6. domain = {-—% % 4, 5}; range = {—1, 0, %} 7. ves;no
vertical line-ups 8. No; for x = 5 we have y = 0 and
y=1 9 Nojforxr=3wehave y=—-1and y =2

10. yes; no repeats 11. no; five y’s for one x 12. no; two

Algebra 1 Solution Key

! y'satx =15 13. yes;no duplication 14. no; duplication

15.y=-3+7=416.y=11(-3)— 1= —34
17. f(-3) = (-3)> =9 18. f(-3) = —4(-3) = 12
19. f(-3)=15—(-3)=18 20. y = 3(=3) + 2 = ~7

P2y =1(-3)= 2 2. f(-3)= —(-3)+2=5
i 23.5(0.5) - 2=105;5- 11 — 2 = 53;range = {0.5, 53}
P 24.5(-12)~2=—-6-2=-§5-0-2= -2

54 —72=18range = [-8§,

510 — 2 = 48; range = (-27, -7,

~2,18) 25.5(-5) -2 =
~27,5(~1) —2=-7;5-0—-2=-25-2 -2 =8
—2,8, 48]

- 26.5(-1) - 2= —aks(}) 2= -35(3)-2=0,
: range = {—4%, —%, O} 27.no;two y’s for x = 1 28. no;
{ two y's for x = 33 29. yes;no duplication in x's;

domain = {—4,~1,0,3}; range = {—4} 30. no; two
different lengths for age = 4 years 31. The student got
confused because there are two different x's for the

i same y. But the test is, are there two different y’s for

the same x? No, there aren’t; the relation is a function,
i 32a. p =06(0) — 300 = —300;6(15) — 300 = 90 — 300 =

—210; 6(50) — 300 = 300 — 300 = 0; 6(62) — 300 =

| 372 — 300 = 72; range = {~300, —210,0,72] 32b, The
i domain is the number of cameras sold at $6 each; the
i range is the markup (before considering overhead costs).

The data represent the ages of four
students in years (x) and their heights

80 ininches (y). 34. F(~1) =
13 1 98 4 +1=-%405) +1=
16 | 60 2+1=3;4037)+1=148+1=
14 | 63 15.8;range = {-3,3,15.8)

35.g(—1) = —4(~1) + 1 = 5;
—~4(05)+1=—2+1=-1;-437)+1= 148+ 1=

| —13.8;range = [—13.8,~1,5] 36. y = | -1] = 1 =

1-1=0;]05] —1=05—-1=-05;[37] - 1=

3.7 —1=27;therange is {—0.5,0,2.7}. 37. s(~1) =
(-1)?2-1=1-1=0;s05)=(052-1=025-1=
-0.75;3.72 — 1 = 13.69 ~ 1 = 12.69; the range is {—0.75,
0,12.69}. 38. yes 39. No; one vertical pencil crosses the
red curve at two points. 40. yes 41a. Answers may vary.
Sample: The cost, which amounts to 0.15 ¢ per minute,
appears far too little. 41b. Answers may vary. Sample:
The student failed to convert 2 hours to 120 minutes.
41c¢. Time = 1 hour = 120 minutes;c = 0.09 - 120 =

i 10.80; the cost is $10.80. 41d. Domain = whole numbers

from 1 to 240; range = positive numbers from 0.09 to

i 21.60;a call for over 4 hours could be deseribed as

“unreasonable.” 42a. (186,000 mi/s)(20s) =
3,720,000 mi 42b. (186,000 mi/s)(60s) =
11,160,000 mi 43. f(3) + g(4)=(2-3) + (42 + 1) =

P 6+ 16+1=23 M. g3)+fH=(FR+1)+(2 4)=

9+1+8=1845(2"5)-2(12+1)=10-2-2=6
46. f[g(3)] = f(32 + 1) = f(10) =2 - 10 = 20 47.Yes,a

! horizontal line is the graph of a function because in the

i wvertical line test the vertical line would intersect the

! horizontal line at only one point. No, a vertical line is not
i the graph of a function; in the vertical line test most test
! lines would miss the sample, but there is a test line that

i would intersect the sample line everywhere,
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48a.[0.5] = 0;[-0.1] = ~1;{—1.99] = ~2;{=5.2] = =6
48b. the range of y = all integers, because all values of
[x] must be integers 49. f(0.75) = 7(0. 75) 5.25

50. f(L.5}) = 9—07(1S)-»87 51.(-2) - 7=

4—7= =308 ~7=-7,12 = 7= —6; the largest
of these values is —3.
52. flx)=3x—5

flx)+35=3x

f(l) + 5

When f(x) = —2,x = ‘_’;" 3 = I,When Fx)=0,x =5
}Vl;en flxy=4.x= 4 3" 2 = 3: the greatest of these x's
is 3.

53. Domain Range This represents a function; no
value in the domain is connected

65 58 {
74 69| totwo or more values in the
80 72 range.
93 84
98 91
54. Labels may vary. Sample:
5 4 ATrip to the Mountains 55. (2in.) ( ) =
% stopping 30 mi
> P 56. (1.5in.) ({12) =
= 22.5 mi
& 57. (0.5 in.) (1) =
= " traveling - (05in.)
k7 7.5 mi
o 58. (3.25in.) =
0 "
Time 48.75 mi ( )

59. (5.5 in) (1) = 525 mi 60. (7.25in) (42) =
10875 mi 61. Mean = S — 208 = 33 5 Median:
four values are 34 or above; four values are 33 or below;
median = 33.5. Modes = 32, 33,34, and 35. Range =

35 — 32 =3, 62. Mean = 10 = —(.2. Median = 0 (there
are four values above this and four below). Modes =
—2and 1. Range =2 — (—2) =4. 63. Mean =

R = ¥ = 5.7, median = 5;mode = 5;range =

12 — 1 =11. 64. Mean = LI = 14.625; median = 14;

mode = 13; range = 20 — 9 = 11. 65. Mean = “87,

median = —7;mode = —7;range = -1 — (-9) =
66. Mean = i = TZ = 46.5; median, halfway
between 45 and 48, is 46.5; modes = 43 and 48; range =
52 — 42 = 10.

3

1. Graphs may vary. Samples are given.

Plant Growth 2. Room Temperature
o
::: warmest temp
5 G
g E- ~r.
T Steady 5
reheating
increase F |cooling down
0 Time

0 Time (days)

Algebra 1 Solution Key

page 2 6'
S 3, Graph 2a of side length and perimeter. 4. Answers

4. Yes; il passes the vertical-
line test. 5. f{0.40) =
—4(0.6) = —2.4 6. g{0.6) =
06+153=213 7.y=

2 -0.5(0.6) = 1.7

8.3(0.6)2 = 1.08 9. f(0.6) =
34 — 0.6 =334 10. g(0.6) =
-3+2-06=-138

i3 Child Swinging
: highest point
} of swing |

Height

i
|
lowest point of swing

o Time

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

1. 8 ¥ &_ 2. _é 7 L
- 4
4 I x
- B lo
20 2?
2] X
-2 2
3 y
2 2 X
| o] | 2
<= 4 2 Y @—]
58
6
i 7
. Investigation 1.[ gige
i Length|Perimeter| Area
(in.) (in.) (in.?)
1 4 1
i 1
15 6 23
2 8 4
1 1
23 10 67
3 12 9
2a. s [ 2h. Al
£ 2 & o~
5 [0 ? £ ®
r i © @i
E 6 © gis 2
5 4o <ig &
= o o O
[
(] 2 3 1€ o 2 3£

Side Length {in. Side Length (in.)

may vary. Sample: perimeter: p = 4(; area:a = 2
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Check Understanding Tabies may vary. Samples:

. x | f(x) i} & ]
0 4 y
1 7
1 1 #
- —3 0 1x
-2 | -2 -
T
2a. . P{c) 1586 Pc)
0| 300 /
100 | 550 §1039
200 | 800
5 560
300 1050 IE
500 1550
0 200,400 ¢
Number of CDs
2b. 250 + 3¢ =300 + 2.5¢

For 100 CDs the costs are equal. Above 100 CDs the
studio in the example is more expensive. For 99 CDs or

250 + 0.5¢ = 300
0.5c = 50

c =100

less the studio in the example is less expensive.

3a. X

y 1Y

-2 | 1 -

_1 0 O K X
0 | —g 193213 2 3
1| o
2 | 1

3b. x| (0 M)

-2 | 3 5 ;7

1 0 \o /

0 -1 _ZWHX
1l o [
2 3

Exercises 1-3. Two points are sufficient for
straight-line graphs. 1. f(0)=2-0=0;f2)=2-2=
4thegraphis C. 2. f0)=3-0=0;f(2)=1-2=1;
the graphisA. 3. f(0) =0+ 2=2;f(2) =2+ 2 = 4;
the graph is B.

4-12, Tables may vary. Samples are given.

ST -
\\

4, x |fx) i
N
-1] 3 kw
0] 0 Y
1| -3 X
e :
52 f2 [Oo[\[ 2
Al 1= \\
S
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6. x|fx L) 7. x| vy [ Ir A x
2] a4 [ 1* 1[-5 [0 faifrl
-1} 1 \[, 2 (-3 1,
0| -2 - 3 |-1 /
1| -5 0 X 4

2 [\ @ %
5 16
- /
L\
g
8. x [ f{x) flx)
o 8
2|6 [6
ala [
81 0
X
ot 121478
% x| vy ] 10._x|f(x) ®
/ sl 1 2
—tpt / 2 ol &
of 5 ¢ g loAr‘"r_ 2
1] g - 2]
7 4 1
/
Fase
flo] 1
/ 2
¥
M. x|y ax,
-1{-4 P ’
ol o i
1] a 4l,{
ol f
/
fa) x
| 12 z
/
¥

12. x| vy _ 13a. M =3.5h
-3 1 =~ 13b. h M
—2]2 < 0 | $0.00
-1 |3 1

ol , 5 | $1.75
11 s BT Tol i 1 | $3.50
H 2 $7.00
| 13c £ | P(2) 3 1%10.50
1 s
2 10
3 15
: 4 20
13d. $30 is off the graph above.
30 = 3.5k
.30 _
h=3% =857

Juan must baby-sit for about 8.5 hours.

= Chapter 5, page 122




14a. ¢ P(£) 14b. WG /
1] s g
1]
2| 10 E 10
3 15 2 7
4 20 [o] 2 4
Side
15. 16.
5 y 4 y
X
20 | 2 -
X
-2 10 2
17. Y 18. f(X)
] Ny
\ / \ /
2 ol Tx
X| -2 2
-2 |0 4: Lo
i9. 20.
[ £ 1f(X) y
6
\ \[*[1/
4
T X
-2 |0 2 2
X
-2 |0 b
21. y 22. y b'e
= Fd -2 |0 ?
—4N\ 2 |0 2 X A
74
_—‘ I A \
T
__4 ﬁ
23. y 24a. Tiles | Perimeter
4 1 4
X
—2f/ o] T\2 2 o
3 8
- 4 10
24b. Tile Perimeter  25. Answers may vary. Sample:
:g Make a table to find values for
. f{x) when x = —2,0,and 2.
g 10 ;
T B Then graph the ordered pairs
E 6 (¥, f(x)) and join the graphed
& 41— points with a line.
2
0 12345
Number of Tiles

Algebra 1 Solution Key

! 37,

26 A r] 27.
) » F oty
81— ’
A
,// 6 . /
* SN
2 ,
of [ 2] 41X
: -2 {0 X
28. y f 29. 1% P
&4 a Pl
% <1 //
n n ,/
X X X
=2 O F _"‘6 P Ii ]
: [+
30. 71%) 31 ik
: A ~ 2
\ X
4} \ 2 |0 ]
ol\¥
; —1 | 1Y
32, 1Y 33. %9
H - 11 X
5ol % -2 /o] N2
/1ol T\
34. f X) X 35. ¥ l
[ -
.’3 \ X
| 5] 2
5 2
36. Ty
: e = L
) Loe X
4| <2 |0 2 4
v 38a.6-122-3-6=
73.2 — 18 = 55.2; you save
- O X ]
A 55.2 gal.
=2
E 38h. Water Use in Shower 38¢, d. Check
ﬁgo _sanda+:rl students’ work.
E E:GO shawar 3%a. Input
=i head value is to
g 230 output value as
<= water-saving independent
0 5"1[;) erhé_aczlo variable is to
Time (min) dependent
variable.
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39b. Input is to output as domain is to range.
40b. 10 |

[22]
'h.._-‘_

//
0 12345
Leg
Ma.a=5—1=4C(5)=027+011(5-1) =071
41b. 0.27 + 0.11(a — 1) = 1.50
0.11(a —1)=1123

a-1=53=1118
a=1218
For $1.50, one can talk for a total of about 12 min.
42a. iy y=Ixl 42b. The individual
o graphs are V-shaped;
X they are not straight
2 9 lines. Refiection is
- —i-y = —IX| about the x-axis.
Te 42c. To reflect about

the x-axis, one
changes y to —y. The equation becomes
—y=|x| +1
or y=—|x| - L
43. With an equation in x2 one should check three

points to be sure of identification. f(—1} =

Lo+ (- =-hfO) =0f1) =3 12+ 1= 13;
the graph is B.
44a. Rl 44b. Tt changes the y
o intercept. That is, it moves
the graph up or down but
* daes not change its slope.
4
2 |0 2/ X

45a. W] Y 45b. It makes the graph wider

% i or narrower, it changes its slope.
46a. The values of s are 1,1 (as
ii for any positive x),and —1, -1
x| (as for any negative x). This
42 |O 2 function is also called a step

function; it’s like a single step
and not a whole flight of stairs.

46b. range = [—1,0,1

Algebra 1 Solution Key

46 x y

[ - 5 ¥
—4 | —1 i N
-2 | -1
0 0 - MLl 3 | X
2 =2
4 1

| 46d. Nojs(3 + 5) = s(8) = Lis(3) +s(5) =1+ 1=2.

! 47.Time = 3 hours. 68 + 40(3) = 188; the answer is C.
48, f(0) = -2:f(1) = —1%; the answer is F. 49. From

i the table, f(0) = 1,50 it can’t be A or D;B: f(2) = 5/

t C:f(2) = —1;the answer is B. 50. f(—2) =

P 10-4(-2) =18 f2)=10—-4"-2= 2; the answer is L.

|51, X

The graphs of all
equations go
through the point
(0,3).y=x+3and
y = x>+ 3share a
point at (1,4). Both
sides of the graphs
y=x3+3andy=
| x| + 3 go upward
(they will hold
water), but y =

| x| + 3 has straight sides whereas y = x2 4 3 has

al¥ 4
y

NV

. =1
!

= x24 3

|+3

37 2

£

-2 |O 2 | X

! curved lines. 52a. Tables may vary.

Sample: x| f{(x) 52b. fx)
a1 o
—9 - —3 v 2X
-1 | -2
0| -1
2 1

53. f(~2) =3(-2) + 1= -5 f0)=30) +1=1

L f(3.5) =3(3.9)
P 54, g(—2)=3(-2)-5=-1Lg0) =

+ 1 = 11.5; range = {—5,1,11.5)
—5;g(3.5) = 5.5

- fange = [~11,-5,55) 55. f(=2) = =3(-2) +4 = 10;
fO) =435 = —3(3.5) + 4 = ~6.5; range =

|—6.5,4,10}. When there is a minus sign in front of the

variable, reverse the sequence so that the elements of the
: range are an increasing ordered set. 56.|—2] —5=

-3;|0] = 5=-535] —5=—15range =

L |25,-3,-15] 57. 12— (-2) = 1412 -0=

: 12;12 — 3.5 = 8.5;range = (8.5,12, 14}

| 58.5(—2—2) = —20;5(0 ~2) = ~10,535~2) =
{ 7.5;range = [-20,-10,75) 59. 6(=2) + 1=

—1L;6+1=416-35+1= 22:range = [—11,1,22]

| 60. D5(—2) 8= ~9,0.5 - 0~ 8= —§05(35) ~ 8=

—6.25; range = {9, —8, —6.25} 61. ~11(-2)+9 =

L 31;,—-11(0) +9 = 9; ~11(3.5) + 9 = ~29.5,range =
L [-29.5,9.31)

P62,

|x|+7=11
|x|=4
or

x=4 x = —4
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63. 9= 10+ | b
= |b]
This is impossible; there is no solution.
64. 5it] =18
lt] =¥ =36
t =36 or t= =36
65. =2k} = —14
k] == =7
k=17 or fe=-7
66. 20=4|c|] -8
28 = 4|c|
= [cf
c=7 or c=—7
67. 3= |z -1
z—1=3 or z—1=-3
z=4 OF z=-2
68. |r+ 11| =
r+11 = or r+11=—4
r=-7 or r=-—15
69. |m—05] =1
m—{05=1 or m—05=-1
=15 or m=—05
70. Alw+4| =9
|w+4| =3
w4 =73 or w+d=-=3
w= -] or W= -7

lem

71. (3cm) (m‘m) =48 km 72. (2.5cm) (liﬁglﬁ%) =

40 km 73. (6.3 cm)

(18km) = 100.8 km

7. (8.5 cm) ($AD) = 136 km 75. (10.2 m) (1) =

3. atx =10, y=23aty=1),

0=-2x+3
—3=-2x
: 1.5 = x {= y-intercepl)
P4 atx=0,y=-~Laly=0,
! 0=-025¢x -1
1=-025¢
—d =x
5.atx=0,y=216aty =10,
0=12xr+216
~2.16 = 1.2x
x="20-_1g

6. Graph crosses the axes at y =

gand x = =5 = 30.

: Minimum ranges would be ¥ = —2to 32 and y =

—2 ta §; a more generous range would be Xmin = —10,

Xmax = 33, Ymin = —10, Ymax = 10.

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

1-6. Tables may vary. Samples are given.

T

f(x) 2. x| vy

1| -6 —2 | 10

0 -1 —1 7

1 4 0| 4

2 9 1 1

: 3| 14 2| -2
3. t] g 4L._..X._
P o274 —2 | =7
-1 | -7.2 -1 -3

0| -7 0| 1

1| -68 1 5

2 | —6.6 2] 9

5 x| f(x) 6. d | eld)
2| 8 —2 | 14

1| 7 -1 | -0

0| & 0| 09

1] 5 1 1.9

2| 4 2| 29

£ 7.38.-29.4

Check Understanding 1a. For each x, f{x) is 2 less
than x. The function rule appears to be f{x) = x — 2,
1h. Each y is double the corresponding x, so for x = 1,
2,3, and 4 we may say with certainty that y = 2x.

1c. For each x, f{x) is 2 greater than x. The function
rule appears to be f(x) = x + 2, 2a, C{x) = 1.19x

2b. C(12) = 14.28; 12 Ib of nails cost $14.28. 3. Let

lem
163.2 km
del _ 7 _
76a. o[?i;irfal TET ﬁ
7-29=8x
129 _
25375 =x
7 X
76b. § = 35873
x=35833(3)
x = 31.354
I - X
76c. § = 183
L 7
x=185(3)
x = 16.1873
TECHNOLOGY  page2s3 |
Lw(=5)=3(—=5)+6=—-15+6=—93-0+6=6
3- 3~I~6=15 37+ 6=27range = (-9,6,15,27]
0.4(—2.1) — 5.1 = —5.94: 1.2(1.35) — 5.1 = —4.56:
0-1(57) =51 = -2.82;range = {~5.94, -4.56, —2.82]
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p = gross profit, before deductions for overhead and
other expenses; n = number of hours worked. p(n) =
151 — 199

Exercises 1. f(—1) = 4(—1) = —4;only Table B [its.
2. f(—1) = ~1 — 4 = —5; only Table A fits. (-1 =
—4 — (—1) = —3; only Table C fits. 4. Every f(x) is
three times x; f{x) = 3x. 5. Every [ is % less than x;
f(x) = x —0.5. 6. f increases by % when x increases by 1;
f(x) = 05x. 7. The table is the negative of Problem 4,50
f(x) = —3x. 8. Every yis4 times x; y = 4x. 9. y
quadruples every time x doubles; y = 2 10.1(c) =
0.79 1. d(n) = 451 12. f(l) = {5 13.¢e(n) = 6.37n
14. A(n) =n> 15.V(n) = n3 16. A(ry = wr?

17a. f(x) = 0.19x 17b. f(8) = 0.19(8) = 1.52;cost =
$1.52 18a. Let x = tolal weight of letter. f(x) =

0.34 + 0.21(x — 1) 18b. f(4) = 034 + 0.21(4 — 1) =
0.97; cost = $0.97 19. f(x) = 1000x 20. f(x) = 2.54x
21a. C(a) = 10a + 1; this rule is valid only if = 2.
21b.a = 3;C(3) =10 - 3 + 1 = 31;the cost = $31.
21c. C(6) = 10 - 6 + 1 = 61; the total cost of 12 books
is $61. 22a. C(b) = 6b 22b. C(12) =6+ 12 = 72; the
total cost of 12 books is $72. 22¢. &4—15;“—1 = 5.083;

($61) is less than from the bookstore ($72). 23. A table
is very limited; the relation is defined only for the input
values specified in the table. The function rule is defined
for a very wide range of the input; but for extreme
values of the input the function rule might be no longer
valid. 24a. Dependent variable = gallons of water used;
independent variable = number of loads. 24b, win) =
34n, where w = water used and # = number of loads.
24c¢, w(7) = 34 - 7 = 238 [238 galj

24d. 442 = 34n
n =42
11 =13 loads
25-28. Tables may vary. Samples are given.
26. x y
-2 4| -3
0 -2 0
2 0 3
4
27. x| y 28. x| y
ER ) 2 [ -2
0| 2 -1 | -3
1 1 0 1
2 0
3 [~

29, Answers may vary. Sample: Traveling at a constant
speed of 60 mi/h, the distance you travel in x hours is
f(x} = 60x. If x = 3 h, you can travel 60 - 3, or 180 mi.
30a. 15% of bill = (0.15) - (bill) = 0.155

30b. c{h) = b + 0.156 = 1.15b 30c. 1.15($18) = $20.70

Algebra 1 Solution Key

31. f(x) = x3 32. From Problem 31; f(x) = (—x)* =

—33. 33. fis 1 less than in Problem 32,50 f(x) =
—x3 — 1. 34a. ¢(m) = 44 + 0.38m 34b. For m = 70 mi,

L ((70) = 44 -+ 0.38(70) = 70.6; the cost is $70.60; for 1 =

120 mi, c(120) = 44 + 0.38(120) = 89.6; the cost is

| $89.60.
: 34c. 44 + 0.38m = 58.44

0.38m = 5844 — 44 = 14.44

m "—”lﬁ‘% = 38

: The distance = 38 mi.

{ 34d. For ndays, c(i, m) = 44n + 0.38m.

! Total distance = 2 + 150 = 300. (2, 300) =

i 44 -2+ 0.38 - 300 = 202, 'The cost is $202. 35a. In

the sequence volume = {%, % 1} we have brine =
{2.31, 4.62, 6.93] so B, the brine concentration (% salt) is

proportional to v, the salt volume (cups): B(v) = 6.93v.
i Check: 6.93(0.5) = 3.465 /; 6.93(0.75) =5.1975 v/
i 35b. Let w = sali weight (oz}. In the sequence w =

[3.3,6.6,9.9] the weight is proportional to v and B. The

coefficient of proportionality is & = §%2 = 0.7, 50
i B(w) = 0.7w. For the listed values of w, the function

i rule gives [2.31,3.465,4.62,5.1975,6.93} /

the average cost = $5.08. 22d. The cost through the club _ .
i 36.There is no need [or two terms; the answer is Al

i 37.Change = amount tendered — cost of dog food; the
i answer is H. 38. The table shows successive differences
i of —=5;at x = 0, f = 1; the only function rule that fits is

i f(x)= —3x + 1;the answeris D. 39. A. f(3) =

{ 4.3-12=0 B. f(0) = 0 + 1 = ;B is greater; the

i answeris B. 40.A. f(—3) = (=32 -4=5B.f(-2)=

—2(-2) + 1 = 5; A and B are equal; the answer is C.

41. Be careful here not to mix up the units, D{w) =

0.1w2 + Sw; D(60) = 0.1(60)%> + 5 - 60 = 360 + 300 =
660; the dosage is 660 mg.

i 42-47.Tables may vary. Samples are given. (Graphs
i should show x- and y-intercepts as shown below.)

42.  x | Hx) ()
-1 | -4
0 | -3 0 X
1| -2 =2
2 | —1
3 0
43, x| vy y
-1 | 8 4
015
2|3 2
4 1 X
5| 0 ol |21 &
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44. x |g(x) agix)
-1 4 5
-
0|3
X
12 ol [ 2
2 | 1
3]0
45. x | f(x) (k)
-1 | -5
o | -3 o| /2%
1] -1 +2
2| 1
3| 3 s
46. x y %
-2 1 Io)
-1 -1 e\l X
0| -3
\/
1] -1 3
2 { 1
47.
Xy Y 1Y
-2 | s *
—1 | -1 \ o] 1
ol-s ALY
1| -1 \ AE:
Ja\o| 2
2| 5
48. percent of change = ﬂg?;g;f :ﬂ;ﬂﬁe = 1 3 12—
2 = 0.167 = 17%; increase 49, 105 = 5 =
0.02 = 2%:; increase 50. 828 = 2 ~ 0.0769 = 8%;

L3

decrease 51. %= 3 2 = (.833 = §3%,; decrease

— b
52, 18 14 _ % == (),2857 = 29%; increase
% _1 3
53 _1] 8 _ % — i,) 0.4167 = 42%: decrease
2 ¥ "

54a. J (total juice yield in tbsp) = x (juice in thsp per

orange) - n (number of oranges). For big oranges nn =
I _ 16 thsp 9 _
= W = 2 oranges; for small oranges n =
% 7§ oranges are needed. 54b. Max yield =
G+3+5-2 =28;juice = 28 thsp.

READING MATH

Tables may vary. Sample:

x|y As v increases, y decreases, 50 we expect a
—3 ] 5| minussign in front of a term with x. When
01 o| +=0,y=0-s0noconstantterm is
3| —o | needed. For every change of x by three

units, y changes by 2 units, so the

coefficient would be % Guess function rule is y =
Check:when x =0,y =0v;whenx=3,y= -2V

3.\..
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: Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or
Presentation Pro CD-ROM.

‘]‘q:!}{lz-r:(!—]B_JJ_ {IL4755706 7]0

| 8. 144 9.81

Investigation 1. When s ratio = % = 2, frame ratio =
22 = 2:when s ratio = % = 2, frame ratio = % = 2: as the

r_mmber of seconds doubles, the number of frames
doubles.

y) number of frames ... 24 _ 48 _ - 9 _ 120 . 24

i number of seconds 1 2 3 -

i 3. f(s) — f(s — 1) = 24 in every case; example: 96 —
f( ) _ 24:
f(s) fs—-1)= 24s —24(s — 1) = (245 — 245) + 24 =

i 24 5a. f(0) =24 - 0=10 5b.(0,0)
. Check Understanding 1a. 7y = 2x

i Dir. var. form is

2
y=3x
=kx

Yes, equation can be written in form of a direct
: variation, with & = -,- Alsowhenx =0,y =0.

1b. 3y+4x =8
y=—4x+8
y=—4x+§

No, the equation cannot be put into the form y = fex.
{ The constant term prevents this. Also, when x = 0, y # 0.

1c y—T75x=10
: y="715x
i which matches y=kx

Yes, this is a direct variation, with & = 7.5.

2. Points are given in the form (x, y); x = —=3;y = —6.
' y = lex
—6=K(—3)
===k
2=k
y=2x

3. If 1 use x cups of flour (we'll make that the

independent variable), what is y, the number of muffins
(the dependent variable)? If x = 1, then y = 12.

y = kx
2=L(1)
12=Fk
y=12x
4a.%=%=—163i—4=24' i = 0.4.No, these ratios
are not equal. 4b. -ﬂ% 5% 15—% 1.5;yes,

this is a direct variation with y = /..
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5. Let x = foree applied to handle of windlass to lift
160 Ib.

foree, force,
weight; — weight,
05 _ x_
32 160
160% = v
15=x

Force required = 2.5 Ib.
Exercises 1, 2, 4. No, these are not direct variations,
because y(0) = 0.

3. ~12x = 6y
—2x=y
Compare. fex =y
Yes, this is a direct variation: k = —2.
5. Sx—6y=0
S5x =46y
Yes, this is a direct variation, with &k = %.
6. -4+ Tx+4=73y
Tx = 3y
yes; k = %
7 —x =10y
iy =y
yes; k = —fﬁ
8 07x —14y=10
07x =14y
05x =y
yes; k= 0.5
9. %_,\: + %y =0
y=—3x
yes; k = —%

10. y = kx,5 = k(i) k =3,y = 5x
1. y=kx,1=Fk(3),k —%

12, y=kx, 10=k(-8), k=" = -3,y = 3«
183, y=hx,—9=k(-5),k=23y=2

14, y = kx,3 = k(-2),k =25,y = —3x

15. y = kx,1 = k(—6), k=2, y = -1«

16. y = kx, -4 =k(3),k=F,y= -3

17. y=kx, =8 =k(6),k=F =3 y= %
18, y = kv, 8 = (- 6)k—iﬁ=_i3,ym—§x
19, y=kx, ~10=k(-5), k== 5 =2,y=2x
20, y = kx, —8 = k(12), % _-g = _Tz’y = -3,
M. y=kx,7=k(35)k=%=Ly=1x

22-23, Choices of vanab[es may vary. 22. Let P =
perimeter and ¢ = length of one side. P(£) =

23. Let £ = dollar earnings and /1 = number of hours

Algebra 1 Solution Key

i worked. E(h) = 7.10k. 24. Calculating increments is

not helpful here. Calculate ratios:% = % = 1.5 LZTQ =

1.8 gil-,-ﬁ = 1.8; yes, this is a direct variation; the equation

is y = 1.8x. 25. Increments are the same (3) for both x
i and y;for all entries y — x = 3; e%uatmn sy=x+3;

this is not a direct variation. 26. %
yes; the equation is y = —1.5x. 27 a.

= —1.5in each case;
weight _ 50 _ 3
force — 20~ 2

i 27b. 3=

50x =20 - 130
=013
30

i r=52

! Force needed = 52 1b.

: distnce _ 3 &

: 28. Tme . = 10 = 30

30(;35) =x

=x

Check units: x = (30 min) (lg—mzn) = 9 mi

L 20,y =k,

=k(@3)k=55=1

30 5= Ic.t, -5 = k(}),k = (=5)4 = =20,y = ~20x

|32,

31. '=k.rg=k(:§) c=(g (_%)mj—%,y_“%gx
y=kx,72=1k(12),k=13=6y=6x

{33y =k, 45—I»(05)k=4+§=9,y=9x

P34y =kx g = k(=2 k = iy = Sy =
y = ke, —15—k(37)k=‘—125y=—§x

: 35,
{ 36. y=kx, —

= (3= (D) B~ E

i 37a. The ratio % is the same for each pair of values

(excluding any pair where x = 0). 37b. A straight line

through the origin is the graph of a direct variation
i (provided that the line is not perfectly vertical or
i perfectly horizontal). 38. true, provided that the line

also passes through (0,0) 39. False; when x = 0, we

must have y = 0. 40. True; if for particular values of xy

3(kx1) =3y

41. v % 2. T Ty
T B>
o/ \L
1/ \
X \
2 X
4 2 O\ 2
: X
3.y 44, V7
; X
o\ | 2% b lof
AN /
1\ /.
Ls \k_ _ﬂ{/"’

and y; we have y; = kxy, then y{3xy) = k(3x|) =
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45a. To delermine the constani of variation & = %, we
must decide which is y and which is x. Let’s choose w =
body weight (lb) as the independent variable [¢>x] and
b = amount of blood (qt) as the dependent variable
[«>y]; that is, b depends on w via b = few. The constant
of variationis k = & = Tgﬁ = 3"15 Units of & are qt/1b.

45b. b = kow 45c. Check students’ work. 46a. V =
IR = 24 - 2 = 48; voltage is 48 volts.

46b. V= IR
LA
I
R=$=075

Resistance is (.75 ohm.
A7-52. Set up the ratios so that the variable is upstairs.

47,

§
P

1=3
o(§) - (3
12=y
48. =4
(2)->
49. F =k
4a(3) =
E=y
50. =2
2
y=—06
51. 2=
12.5(%) =x
S5=x
52 2=%
5)- -
2= x

53a. (costc ($)) = ($1.83) - (number of gallons, g)or
¢ = 1.83g. Yes, this is a direct variation because ¢ is
proportional to g and when g = 0,c =10 (no gas,no
cost). 53b. c=183gandg = 54/, 50 € = 1.83(5%), or
¢ = 0.07625m.

54.In A,whenx =0,y = 0;in B, C, D, when x = 0,

y # 0.The answer is A.

55. Whenr = -8 Ey=3 G.y=32 H.y=2

. y = 32; the answer is H. (Note: G and I are
equivalent.)

56. Ak=2=2=-08B.y=-08x=

(—0.8) - (3) = —2.4;A is greater; the answer is A,

57. A. y(3) = —0.8 - 5= —4 B. y(—5) =

(—0.8) + (—5) = 4; B is greater; the answer is B.

58. A. y(0) = 0; A and B are the same; the answer is C.

Ay
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: 59. y = kx

—4 =k(~-1)
4=k
y=4dx
: 60. For every entry,% = %g = 3,etc.; y = 3x.

3

61. For every entry,,% =1z = % etc,y = %x

62. Thisis not a direct variation because when x =0,

y 5 0. Study the numbers, look for a pattern: notice that
x+y=12ory=12—-x

{ 63. The rule is not obvious here.Try% = 51’% = b; try

123 144 171 _.

| again:gi% = 4 = 755 = 6;ahah! $=6forall,soy = Lv.

| 64,

66. Tm < —21

r+6>-12
Fr+6—-6>-12-6

r> 18

65. 5+c=32

c=—-1.8

m<-~_-72—1

m<—3

. 67. a-45=121

- 69. 3 = 9.12

L 70,

a=166

68. <20
4{-1l < 4(—20)

n < —80

=212

3
t=3.04

2=

A
2=

v

)

Iv
aln

2. <l
L 7. b+ 42> 5t

b> 5k — 42
b>4%

72. Let x = number of ships passing in 2000.

700,000,000 = 45,000x

700,000,000 _ _
—asgo0 Y
15,556 = x

The number is about 15,600 ships.
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_CHECKPOINT QuIZ 2
1
b's y Ty
-1 ] -3 v
of 1 al./
1 5 I
1
Ol x
_1I 4
#l
2
(= e
0 0
o | 1 o] 2%
-2
3. x |fix) i§%5)
o
-1 ] 3 R"
0 \
1] -3 \ X
O e
\
5 \ﬁ
4,
X y Ty
-1] 5 >
0| 2 \
1 -1 \
1
\| |x
in,
|

5. (8) = (Ib)($/1b) or #(p) = 0.79p 6. (mi) = (h)(mi/h)
or d{n) = 60n
7. y=kx, —-2=§k(7), k——?‘-yﬁ%j’x

8. y=rkx,—6=k(-3),k="0= 2,y=%x
9. y =k Ld —5= kg 4)5éc =3y=72x

t t —
10a. n % 7, d =Tn

10b.4(20) =720 = 140, distance = 140 {t

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

1.12,15,18 2.15,22,29 3. —2.6,-5.6,—8.6 4.14
5.-17 6. -1.9

Check Understanding 1a-c. First study each sequence
to see if the terms have constant difference or constant

Algebra 1 Solution Key

age 267 |
I it “i2=37

ratios 1a. Differences are not constant: ratins =
= 3; the pattern is “Multiply the previous term

by 3 (nih term is 3"); the next terms are 81 + 3 = 243;

243 - 3 =729. 1b. All differences = 6; the pattern is
i “Add 6 1o the previous term”; the next terms are 27 + 6 =

| 33;33 + 6 = 39. 1c. The ratios are all 5 =

—2, etc.; the

: pattern is “Multiply the previous term hy ~27; the next

! terms are (—16) -

(=2)=32;32- (-2) = —64.

2a.23 — 11 = 12;35 — 23 = 12; the common difference
P is1Z2. 2b.3 — 8 = -3, etc.; the common diffarence is —3.

| 3a. A1) =

63+ (1—1)(5) =
{63+ 25=313;A(12) = 63 + (12 — 1)(5) =

—5 4+ (1 = 1)}(3) = —5; A(6) =
5+ (6—1)(3) = -5+ 15 = 10, A(12) =

—5+ (12 - 1)(3) = -5 + 33 =28 3b. A(1) =

6.3; A(6) = 63 + (6 — 1)(5) =

6.3 +55 =

;613

Exercises 1-12. Search for constant differences or

! constant ratios. 1. The difference = 2; pattern is “Add 2
i tothe pravious term”; the next terms are 12,14. 2. The

H rat|0=4——~§——

6 _ 13 _ 3 ;“Multiply the previous term by 3™;

20%, 308" 3. The differences are 2, 3, 4; “Add 2 to the first

term, 3 to the second term, 4 to the third term, efc.””; 18,
i 24. 4.The difference = (1.04;“Add 0.04 to the previous

term’; 3.16, 3.20. 5. The constant ratio 55 =

33 .. 3993 _

363 T

1.1;*Multiply the previous term by 1.1™;4.3923, 4.83153.
i 6.The differences are constant; “Subtract 2 from the

previous term™; —5, —7. 7, The differences are constant;

“Add 1.1 to the previous term™; 5.5, 6.6. 8. The ratios are
{ constant; “Multiply the previous term by 10™; 10, 100,

i 9. Ratios arr-:2

128 = 4;“Multiply the previous term

by 47; 512, 2048, 10. Neither differences nor ratios will
i work here; “Square successive integers and take

rec1pr0cal”, 75 36. 11. Note constant differences;

“Subtract 14 from the previous term’

', —47, —61.
12, Observe constant ratios; “Multiply the previous term

| by 5"937.5,4687.5. 13. ~2 — (=5) = 3,1 — (=2) = 3;
: the common difference is 3. 14. ~10 — (—6) = —4,

—14 — (—10) = —4; the common difference is —4.

15.7 - 18 = —-11, —4 — 7 = ~11; the common

difference is —11. 16.21 — 8 = 13,34 — 21 = 13; the

common difference is 13.

u._l__ll_~___.
W3-5="%"3~ &

the common difference is 1. 18. 1.5 -07=0S5,
2.3 — 1.5 = 0.§; the common difference s 0.8. 19.6 — 8 =

—2,4 — 6 = —2; the common difference is —2.

20,22 — 10 = 12,34 — 22 = 12; the common difference

is 12, 21. -4 — (=9) = 5,1 — (—4) = 5; the common

i difference is 5.

222+ (2-1)(3)=52+4-3=142+8-3=26
£23.-9+1-6=-3%-9+4:6=15-9+8-6=139
L 24.-7+1-4=-3;~7+4-4=0-7+8-4=25
L 25.8+1-9=17,8+4-9=448+8-9=80

| 26.05+1-3=3505+4-

3=12505+8-3=245

§27.-5+1-7=2-544-7=23;~5+8-7=>51
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28.9+1-—6=39+4~6=-159+8--6=
-39 29. -2.1+1--5=-71;-21+4--5= 2213
w21 +8-—5=-421 30.65+1- -7 =238

65 +4-—-7=37,65+8--7=9 3.2l +1 - —4=17,
N +4-—4=521+8-—-4=-1132.-5+1--3=
-8 =544 -3=-17,-5+8§ - -3=-29 33.02 +
1-—-1=-0802+4--1=-3802+8- —1=-78

34. The difference = —6; —4, —10. 35. The difference =

1.31 31 36. The differences are 3,5,7,...;26,37.

37. Note 113- = %; ratio = ]g; 347, 8_41 38. The differences are

3,5,7,9,...;35,48. 39. The difference = 9: 31, 40.
40. The ratio = 42.5,1.25. 41. The difference = 3;

8,8%. 42. The ratio = «%; % —B%. 43a. Answers may
vary. Inductive reasoning: Starting with limited data sef,
using intuition and hunches to arrive at generalization
whose scope is far greater than original data set.
Deductive reasoning: (a) starting from general principle,
using strict logic to derive other general principles; or
(b) starting from general principle and input data,
predicting output data. 43b. Answers may vary.
Example (1): Induction: warking from small table of

which is the sum of 1,5,10,10,5,and 1. 56. A(2) =

9+ 7(~4.5) = —22.5 58. =2 + (2 — 2)(~1.6) =

values by guesswork to general function rule; Deduction:

Using function rule and set of values of x to calculate
values of y. Example (2): induction: examining short
sequence, by leap of imagination, to arrive at pattern
rule; deduction: using pattern rule to predict next terms
of sequence 44. The times of the bus are an arithmetic
sequence, where a = 6:30 A.m. = 390 min past midnight,
and d = 7 min. Since A(14) = 390 + (13) 7 = 481 min
past midnight = 8:01 A.M., you will have to wait
8:01 AM. — 7:56 A.M. = 5 min fora bus. 45. Answers
may vary. [t would be difficult to propose a sequence
with constant ratios. For constant differences,

AB)=a+ (8 —1)d

—-30=a+7d

a=-30—-"7d

d = —4,a = —2; the sequence is —2, —6, —10, -14,
—22.—26,—30. 46.71b 4 0z;71b Y 0z; 7 1b 14 0z;

81b 3 0z, 8 b 8 oz Last term is weight at age of 5 weeks.
47. Balance (§) = 4,500, 4,350; 4,200, 4,050, 3,900; at the
end of the 4th week the balance-is $3,900.

48a. Differences are 2 — 1 = 1;4 — 2 = 2;expect the next
difference to be 3;expect the next termto be 4 +3 =7.

A48b. Ratios are% = 2;%_‘ = 2; expect the ratios to

continue constant; expect the next term to be 4 - 2 = 8.

48c. Three terms are not enough to arrive at a unique
pattern; with 4 terms, such as 1, 2, 4,70r1,2,4,8, there
would be fewer choices for a pattern. 49-52. For an
arithmetic sequence the differences must be constant.
49, No; the differences (2.7,27, ...} are not constant.
50. Yes; the differences are all —4. 51. No; the
differences are not constant. 52. Noj; the differences are
not constant. 53. Yes; the differences (=15) are equal.
54, Yes; the differences are constant {—0.8). 55a. Look
at the diagonals. We predict 1,1,1,1,1; 1, 2,3,4,5,1,3,6,
10; these give the sixth row as 1, 5,10, 10,5, 1. 55hb. The
sums are 1, 2,4, 8, 16; extrapolate to the sixth sum = 32,

—18,
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1+ e-n()=kin3() =1z 47 1) =13}
5

57. 9 + (2 — 1)(—4.5) = 4.5:9 + 3(—4.5) = —4.5;

_2;_2 + 2(_16) =-52:-2+ 6(”“16) = -11.6

53+ sf) = D) -5

60a. The sequence is y = 5,8, 11, 14.

60b, y 60c. The points lie on a straight
line. The function is y =

S+ (x—1)3)=2+ 3x.

61a. Yes; for each key struck
only one frequency is produced
(ideally). 61b. As we move

7 white keys o the right, the
frequency doubles (octave);
that’s true no matter where you
start. 62a.8 + 13 = 21 62b.The
sequence is 1,1,2,3, 5,8,13,21,
2 34, 55,89. 62¢. Answers may

x| vary. Sample:3,3,6,9,15,24,39
63. The new term = previous
term + 6. 64. The new term =
(previous term) - 1.5. 65.The new term = previous
term — 2.5. 66. The new term = previous term + 4.

&

e

[+~]

[+2]

Y

[#] ] 4

67. The new term = (previous term) + 7. 68. The new

term = previous term - (—2.5). 69.The difference =
(2x —4) — (x —4) = x;the next term = 3x + 4 +x =

dy + 4, 70. (Ta + 3b + ) ~ (4a + 3b + c) = 3a + 2b;
{ thenextterm="7a+3b+c+3a+2b= 10a + 7b + c.
i 71a. The first term = 10. 71b. The common difference

is, for example, —2, —4 = —6. 71c. The function rule is

i (first term) + (1 — 1){(common difference) or A(n) =
{10+ (n — 1){(—6). 72.The figures are arranged in

i groups of 3; the colors in each group are red, blue, and
i purple; the figures in the nth group have (n + 2) sides.
i 72a. The next figure is the second member of the third

group, so it is blue and has 3 +2 =3 sides:
i 72b. The 18th figure is the last in the 6th
i group; the 20th figure is the second in the

()

i 7th group; the second figure in a group is

! blue. 72c. The 28th figure is the first figure of the 10th

i group; all figures in the 10th group have 10 + 2 =12

i sides. 73a. The first term is —5. 73b. The common

! differenceis 13 —7 =7 — 1 =6. 73c. The rule is (Eirst

i term) + (n — 1)(difference) or A(n} = -3 + {n — 1)(6).
i 74.The rule is “Divide previous term by 27; sequence is
i 24,12,6,3,1.5,0.75,0.375; the answer is C. 75.The

i common difference is —11 — (-1) = —10, etc,; the

answer is F. 76. The difference = 1—56~ — lﬁl = g- = 1:the

answeris A. 77. A(7) = -9+ (7-1)05=~9+3=
—6; the answer is H. 78. From comparison with the
general formula, the first term = 0; the answer is C.

i 79.The pattern is “Add 2 to the previous term”; the next
i termisx + 2+ 2=y + 4 theanswer is H. 80. The

. common difference is 21 —24 =15 - 18 = —3; the

{ sequence is 24,21,18,15,12,9, 6; the seventh term is G.

i 81a. f(n) = 26,500 + 2880# 81b. n = 2008 ~ 2001 =7;
{26500 - 2880 - 7 = 46,660; salary = $46,660 in 2008.
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82, y=kx,-5=[{d), k= is = w%x

83. y = kx,12 = k(0.5), k—%=24,y = 24x

By =kx,14 = k(-1),k=—14,y = —14x

85. y = kx, 14 = k(10),k = 1 = 0.14,y = 0.14x
86. y = kx, ~3.1 = k(L1 k=53 = 131‘,): = -3y
87. y=ikx, =31 =k(11), k= = -FL v = Fhx
88. y=tkx, -3 =k(2),k= m3 Ly = -—%x

89. y= k.t,j = /c(j),kﬂ§° 2= %,y = %x

90. f(—2) = —4(-2) =& f(1) = —4(1) = —4, f(5) =
—4(5) = —20;range = {—20, —4,8} 91.g(-2) =

1~ 4(-2)=1+8=9g(1)=1~4(1) = -3 g(5) =

1 —4(5) = —19 range = [—19, ~3,9} 92.3(-2) + 4 =
—6+4=-23(1)+4="7;3-5+4=19range =
{—2,7,19} 93.2|-2| = 4;2|1]| = 2;2|5] = 10;1ange =
{2,4,10) Note: In these problems the sequence in the
range is in order of increasing value, and does not
always correspond to the sequence of the domain.

94. [2(-2)| =42+ 1] =22+ 5| = 10;range =
[2,4,10} 95. 4( 2) — 5*—62,4(1) -5=

4,4(5) — 5= —14,range = {-— %, —4;%;, —1}—1}

96. Total 92 counties
EST 77
EDT 3
CDT 10
EST _ 77 __ .
96a. 5507 = ;5 = 0.837 = 84%
CDT _ .
96b. T = — 0.100 = 11%

TEST-TAKING STRATEGIES page 274

1. The trial-and-error method is very time consuming,
even with a clever strategy for making good guesses.
Also, using a variable one may obtain an answer in
the form of a simple fraction, whereas guessing would
usually yield a decimal.

2a. At depth x water pressure is 5 atmospheres.

98 _x
1021 T 3
98 .
5(10 21) *
48.0=x
The depth is about 48 m.
_ a1
x = 150(1421)
x =156

The water pressure is about 15.6 atmospheres.

CHAPTER REVIEW pages 275-277

1. C 2. D (drawing general conclusions from limited
patterns) 3. A (y is usually the dependent variable.)

4. E (only one y for each x) 5. B (The range is a set of
values of y's.) 6. G 7.F 8. Answers may vary, Sample:
A computer rental costs $2.50/h. If you start with a fixed

Algebra 1 Solution Key

! amount of money, the longer you use the computer, the
i less money you will have left. 9. Answers may vary.

i Sample: A residential thermostat senses when the

i temperature in the room falls below the set level, The

i heater is turned on until the temperature is 3°F above

i the set level. The heater is then turned off. The graph

i shows the air temperature rising while the heater is

i working, and falling after the heater is turned off

i 10. Answers may vary. Sample: An elevator is at the

: second floor. Someone gets in, goes to the 11th floor, and
{ getsoff. 11-14. Answers may vary. Samples are given.

11. Height of a Sunflower
Over a Summer
{ sepds
rajmy days rigening
\ | flowerin Il
\
£ | spnny \ Yl 1y
Dy L1 )
£ > wind
breaks| |
edrl the gtefn
L= [growTH |
Time
12. Number of People in
a Restaurant
2 e
O
£ *
-03 eakiast]
= i H—»
(&) + .
5 Jr .
@ e LR
8 .
g luhch || |
Z oe Ledin LI9Y
5 X L | 1
am. open closed close AM.
7AM. Time 11PM.
13, o Number of Vehicles that
o  Enter the School Parking Lot
o
= I adult
g . clagses,
« | |claskes | lUn¢hi | eliehirg
° egin % actilities
3 G
nemapnae Y
12 4 8 Noon 4 8 Mid-
AM. AM. AM. P.M. P.M. night
Time
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14. Bags of Peanuts Sold
During a Baseball Game

mg
hegins

TPbw
A Time

ballpark

opens

15.y=4(-4) ~7T=-16-7=-23y=40) - 7=
~Tiy=41)~T=4-7T=-3y=4(5) -7~

20 — 7 = 13; range = {—23,-7,-3,13} 16.05(-4) +3 =
1;0.5(0) + 3 = 3;0.5(1) + 3 = 3.5;0.5(5) + 3 = 5.5
range = {1,3,3.5,5.5) 17.p = (—4)2 +1=17,
p=(0P2+1=1p=12+1=2p=5+1=26
range = {1,2,17,26] (Remember, items in the range are
listed in increasing value, not by correspondence with
members of the domain.) 18.5 — 3(—4) = 17;5 — 3(0) =
5:5 - 3(1) = 2,5 — 3(5) = —10; range = [—10,2,5,17}
19. No; there are two y's for x = 1. 20. Yes; there are no
duplicate x's, so there can’t be any duplicate y’s.

21. yes; only one y for each x 22. no; graph can cross
vertical line twice 23. A relation is a function when each
value () corresponds to one and only one value (y} of
the range. 24-27. Tables may vary. Samples are given.

game
ends

of Peanuts Sold
(2

Number of Bags
Ly

G-
park
closes

24. X [f(x) A 0 [ 4
2| 1 \l 15 /
0|-3 LT
2] 1 .

) X
\lo} 1/
+3

25.x [#x) (kY
-2 | -2 X
0] -3 2 |0 )
2] -4 A

-
4

6. x [y V
-2 | —5 X
—1] -6 20| | 2
0|-7
1]-6 i
2|-5 &

+5
[

Algebra 1 Solution Key

2.7 x ¥ Ty
—-2]-3 B
-1 ] -1 a
0 1 -
1 3 0 X
—2 2
l-—E

;28 f(x)=x+129. f(x)=—x 30. f(x) =x + 35

{ 31.8(r) = 0.1r 32. Per balloon cost is .07 -+ $.13 =

i $.20; number of balloons = b; total cost i5¢c=

27 + 0.2b (in dollars). 33.yes;k = —3 34.no; y(0) # 0
| 35 no; p(0) # 0 36.yes;k =2 37.y = kx,1 = k(5),

k= %,y = %x 38. y=kx,-2=k(-2),k= :% =1,

y=1x 39, y=kx,2=k(1),k = % =2,y=12x
L 40.y = kx,6= f(=2),k = ,% = ~3, vy = —3x &1. yes;
4 = constant; y = —2x 42. No:% is not constant.
| 43.yes;y =tx
i ter _ 34 _ X
| 44, towl = 75 = 83
o5(%) = x
: 68.4 = x
i The person contains about 68 kg of water.
V _ 106 - _x_
45. E =10 = 150
150(18) =
1325 =x

The person would weigh about 132 b on Venus.

i 46-48. Using inductive reasoning, we test several

i possibilities: Is there a constant difference? Is there a
constant ratio? 46. Yes, there is a constant difference,

i 81 — 90 = ~9; the pattern is “Subtract 9 from the
previous term™; 63, 54, 45. 47. Yes, the constant

¢ difference = +3; the pattern is “Add 3 to the previous
term™: 17,20, 23, 48. Apain the differences are constant;
i the pattern is “Add 11 to the previous term™; 56, 67, 78.

49, The common difference = 8 — 8% = —%; 7, 6_%, 6.

| 50.-2;—4,-6,-8 51.13;53,66,79 52. A(3) =
—1+(3-12=-1+4=3A@)=-1+@B-1)2=

L 14+ 14=13400)=-1+(10-1)2=-1+18=17

£ 53.44+(3-1)3=4+6=1004+ (8- 1)3=25

L 4+ (10— 1)3=31 54.15 + (n — )15 = Ln; the

{ termsare1.5-3 = 45:15-8=12;1.5-10=13.

{5544+ (3—1)(~3)= 24+ (8§ - 1)(=3)=-17,

L 4+ (10 — 1)(~3) = —23 56. Yes, the differences

i are constant; 42 49 56. 57, No; the differences are

i not constant (ratios are constant).
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CHAPTER ']'{_3‘51" e F;ége 2,78

1-2. Answers may vary. Samples are given.
1. Speed During Bike Ride

going downhili getling
™~ tired
L r'd
o
o
w
7 Time “
stop at
red light stop for a
leave turning car
home return
home

2. amount of Milk During Lunchtime

drlnkmg

talkmg

7

eating

Amount of Milk

Time
finish eating

3. Yes, it is a function (even though no simple function
rule can be stated); domain = {—2, 3, 3, 8}; range =
[5,6,12}. 4. No; there are two different y’s for x = 9.
5. If any vertical line crosses the graph at two or more
places (two y’s for one x), the graph does not represent
a function. 6.7(—3) = 432 +5 =136 +5 =41,
H—1.5%+5=144(02 +5=54(1)2 +5 =
9;4(4)> + 5 = 69; range = 5,9, 14, 41,69} 7. m(—3) =
=3(-3)-2=7,-3(—-15)-2=25;-3(0) -2 =
—2;—~3(1) - 2= —5;-3(4) — 2 = —14; range =
[—14,—5,-2,2.5,7)

8. x| f(x) 0T 1A
—2 | -6 - )4
0 -3 O 3 | x
2 1} T
4 3 T
/!
I
9. x| f(x) k)
-2 0 ;
-1 3 2
0 4 / \ =
1 3 Jaf |o 3
2 0 {1, \
sl -s A
T ¥
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10-12. Choice of variables may vary. 10, c(d) = 0.0384

1. m(n) = 1512 12. p(n) = (1.50 — 0.80)n = 0.7n
13. y =2x + 1 14, f(x) = —4.5x 15. Answers may

vary. Sample: x = number of cars washed at $3 each and
{ y=money earned. 16a. Let r = weight of turkey (Ib).
Price is p(i) = 0.5%. 16b. 0.39 - 14 = §.26; price is $8.26.

16¢. 10 = 0.59%¢
0
0.59
16.949 = ¢

You can buy a turkey weighing about 16.9 Ib.

1.y =kx,2 = k(2),k = §=1,y=.‘

P8y =ky, 4 =k(-8)k=2=1y=1¢
9.y =k, —1=k(3), k=3t y=—Lx
L 20,y =kx, 3= k(-S)k =5y = -

21. yes, because the graph is a straight line and goes
i through (0,0); y = 3x 22. no, because graph does not
i pass through the origin

23.

;25

10y = 13x

, y = for
i Compare. =[x
H ]— - 13
: S ]
{ 24, Compare f(x) = kx;k = 4.5.

x+y=0
y=-x
k=-1

i 26. (5 mL/min){(30 min) = 150 mL 27. The common

| difference = —45 — (=50) =

5; —35, —30, —25.

28. The common difference = 4.7 - 3.7 = 1;3.7,6.7,7.7.
P 28, A(5) =2+ (5-1)(-25)=2-10=-8

P 30. A(5) =

=9+ (5 — 1)3 =3 31. No; the differences

i are not constant (ratios are constant). 32. Yes; the

! common difference = 325 —

3=025. 33.Letp =

pounds of catfish (Ib); let C = cost (§); C(p) =3p.

2.5h —3.5h = 1.5 h; the answer is G. 3.

STANDARDIZED TEST PREP _ page 279

= Jslﬁ’“ = 46.2 mi/k: the nearest answer is B.
231 mi _.

1. Spee
35h

66 mi/h; the best answer is B. 4. Percent of change =
ia=35 -3 = (.30 = 30%; the answer is H.

: 5
5. églm"lj,'h 1.54 k; the answer is B.
i 6. 3“5%5—-275 = (.56 = 100 ;the answer is G.

7. Boston—Providence = 231 — 180 = 51 rmz%ll— =022 =
22% 8. Yes; Amtrak carries 100,404 riders on the

i Boston-New York run, and this is 30% of train and air
i passengers. 30% of the total is 100,404; 0.30x = 100,404;
i x =334,680.1f the total stays the same and Amtrak

i ridership doubles, the percentage will also double.

200,808

A = 2(100,404) = 200,808. The percent is 53755 = 0.60,
or 60%.
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