CHAPTER 8

Lesson 8.1 y=3-2°
Think & Discuss (p.463) x y The graph passes through the
— points (0, 3). The x-axis is an
1. Atmospheric pressure decreases as altitude increases. 3| 3-5=3 asymptote of the graph. The
2. About 7 lb/in% -213.4=3 domain is all real numbers, The
1 3.1-3 range is y > 0.
— ‘272
Skills Review (p; 464) ) 0 | 3-1=3 f ¥ / f
- 1 1 1 3 =
1.43=¢g 2-(3) =39 3-(5)=15_i , 1 3.2=6 //
_—2:—2:—5=—5 . |3 = £ e
4. -52=—(3) = —(25) = —25 5 (3" =12 2 [3a=] LA
6. f(x) =2 flx)—» —ocoasx——oco 3 13-8-24 ] '
* = { -1 1 X
flx) > +oc0as x— +oo N l,"f’! i
7. f(x) = —x* flx)>—occasx——oo
L,
flx) = —(x?) f(x)> —occasx—>+co y=3-2
8. f(x) = 4x*  f(x)—> +ooasx— —oo This graph is % of the graph y = 2~
flx) = +oo as x— +oo fl)— +ooasx—+oo
9. f(x) = =5x° f(x)>+ocasx— —co f&)—>0asx——oo.
fx) = —=5(3) flx) > —oo as x— +oo y=3-2
v, —y This graph is 3 times the graph y = 2*.
10. m = =2—=1 -
X~ X i ] {—; flx)> +ocas x— +oo
' 59—-22 5 T flx)>0as x— —co.
(T e = I
3 2. y=—3" 2%
_37 0411 f HENEN L] The graph passes through the
! X . 1
9 O BL T 1 1"’ 1 point (0, —g), Both graphs have
y=mx + b —3 | —5+§5= —30 | the x-axis-as an asymptote. Both
Yy 5°8 40
1,1 1 | graphs’ domain is all real num-
59 = (0.411)(10) + b -2 _f . ? = —? gerg
59=411+b —1|-3-3=-1
- 1 1
1.79 = b 0 | ~3-1=-1 .
y =041lx + 1.79 1| —Lo2==2 B
N T B
Activity Developing Concepts (p. 465) 5 s y=—
3 | -5-8=-8| |
1. y= % - 2F 5 5
The graph passes through the
g y : 1 o s -
point (0, 3). The x-axis is an y=—-5-27
3| 515=% f the graph. Th
2 8 ¥ asy m;.)to'te ofthe graph. The The graph passes through the
—2 % . 4L = 1_12 domm?\ is alloreal numbers. The x y point (0, — 5). Both graphs’
-1 L,L:é range sy > U -3 -5 §=—§; range isy < 0.
3°'2
— - 1_ s
0 % 1 =% 2 S0y 4
- —5.1 -3
1 [ Loa=2 Ol it
2| 1.4 :% 0 ) —-5-1=-5
3 %-8=§ 1 | =5-2=-10
’ 2 | —5-4=-20
3 | —5-8=-40
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Chapter 8 continued

L, o
y:—g-z

This graph is é of the graph y = 2~.
flx) > —co as x— +co
flx)>0asx— —oco

y=—5.2

This graph is 5 times the graph y = 2%
flx) > —coasx— +co
flx)>0asx— —co

3. If 0 < a < 1, then the graph of y = a - 2* lies below
that of y = 2%, while if @ > 1, the graph of y = a + 2*
lies above that of y = 2*. In either case, the graph has the
same end behavior and general shape. If —1 < a < 0,
then the graph of y = a + 2* lies closer to the x-axis than
that of y = 2%, but below the axis instead of above it. If
a < —1, the graph of y = a - 2~ lies below the x-axis,
but grows away from the axis more quickly than that of
y = 2% In both cases where a is negative, the graph
approaches the x-axis asymptotically as x — — oo, and
y— —oco as x — +co. In all cases, the y-intercept of the
graph is a.

8.1 Guided Practice (p. 469)

1. An asymptote is a line that a graph approaches more and
more closely.

2. Ifa < 0, the graph lies below the line y = k, and
approaches it asymptotically from below. If a > 0, the
graph lies above the line y = &, and approaches it asymp-
totically from above. The graph of y = ab*~"* + k is the
same as that of y = ab* translated horizontally 4 units
and vertically k units.

3.b>1
4 y=4 5. y=73"1
L] il YT
T 1] i
| K &
! 1]
yl=3x-l1
1 i :
-1 1 ! T
7. y=5"-3
| 2 A
i 11
é Nl
|| y=5*-3
I
— 1} S 2 I
M =1 ; ¥ L AL T T
Algebra 2
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8. y=5%+2

_ y
1
1 B
y=5F"T+af[ |~
|
|
1
=S, 8 I
—1 1 x T
10. y=3-4"1+2 yy ]
asymptote: y = 2 /I = !
y=3-427142 ; "_/____'_f]
| |
y=3:4+2 ! 2 T3
y=12+2=14 S Y .._.,.s:_:
1. P = 6191(1.04) : HEEN
t = number of years : L
since 1990
population in 1990 = 6191
population increased by 4% each year
1-2 4.2
12. a.A=SOO<1+¥> b.A=SOOI+¥>
= 500(1.03)? = 500(1.0075)*-2
= $530.45 = 500(1.0075)%
= $530.80
0.03)%63-2
A= + =
c. A 500(1 365>
= 500(1.000082192)730
= $530.92

Practice and Applications (p. 469)
13.y=5 x=0 y=5°
y-intercept is 1.
The asymptote is the x-axis.
M. y==-2+4& x=0 y=-2-4° y=-2-1
y-intercept is —2.
The asymptote is the x-axis.
15. y=4-2* x=0 y=4-20 y=4-1
y-intercept is 4.
The asymptote is the x-axis.
16. y=2-1 x=0 y=2"-1 y=1-1
y-intercept is 0.
The asymptote is the liney = — 1.
17.y=3-251 x=0 y=3-20"1 y=3.3
y-intercept is %

The asymptote is the x-axis.

Copyright © McDougal Littell Inc.
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Chapter 8 continued

18, y=2+:3"4% x=0 y=2-30"4
- y=2-3"4
y=2r3

y-intercept is 8%

The asymptote is the x-axis.

19. y =2 -5 (O) 20. y=3-4* (E)
21. y=—2-5 (B) 22. y =3 - 4% (A)
23. y = 372 (F) 24. y = 372 (D)
25. y = 5% 26. y = —2F
¥y
4 HHEH
e *
i | y = —2%
Jy = 5%
1
ER N x i \_’T_
27. y=8 -2 28, y = —3 . 2%
b 7]
/ NN
y=18-.2% \_‘1~I x
/ y=-3-2"\
L,
| | \
'r 29 y=—2.5° 30. y = —(2.5¢
N ¥ ¥
1
AN | *
2 | N i
y=—2-5% TNV = S(25%
\ \ B
\ ] \
| | \
' | |
31 y=6() 32 y=-%.3%
¥ I| / R [ 1]
A | ™ X
7ol NI
e ' \V=*_.§ 223 |
3
\
._l ! x
33. y = —3(L.5) 34, y = ~2- 3*2
BN 2NEENE [P
\\ _—l’i
I Y s e, S R
y=—2(15 PN VEE
|y=~2.3%F2
L LT T

Domain: all real numbers
Range: y < 0

Copyright © McDaugal Littel! Inc.
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35.

37.

39.

41.

}’:4 . 551

y

f
1
|
/

/y= 45X 1
SR BN
Domain: all real numbers
Range: y > 0

y:3 .4x—l
A
L /
|
y=3,4x—1
1Y/
]
-1 1 X

Domain: all real numbers
Range: y > 0

y=2"34+3

¥

y=2¥"3+3/
/

—12

- 1 x

Domain: all real numbers
Range: y > 3

36.

38.

40.

y= 7 . 3.r—2

ri] ]

: 1 /é—~~

! =1 | x

Domain: all real numbers

Range: y > 0
y=3*4]
| [ PHI
L1l

r_ NN

| =] 1 Ix

Range: y > 1

Domain: all real numbers
Range: y < —2

y=4-273+1 42. y=8-2""3 -3

TP / [T TP

| / [ 1]

/ [
/ -1 . l/ X

4 g |_] Ry k|

T A s 28 2%k '

T [T ] K y=8:2-3-3

4 |

Domain: all real numbers HEN

Range: y > 1 Domain: all real numbers

growth factor: 1.07

. initial amount: 2.91 trillion ft3

annual percent increase: 7%

Range: y > —3

Algebra 2
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Chapter 8 continued

44. g = 2.91(1.07) 45, g = 2.91(1.07)%%

g = 8.03 trillion ft?

Natural Gas Consumption

Ros

=3

© WO L

Consumption
{trillions of ft3)

0 4 8 1216 20 24 28¢
Years since 1940

46. initial amount: 2300
growth factor: 1.59
annual percent increase: 59%

48. g = 2300(1.59)¥
g = 630,159,071.7

about 630 million
transistors

47. Computer Chips

-

| |
140 |— ' | -y ..__[
| |

|

/

n

100

60

Average number of
transistors (millions)

1 |

zg B ER

03 9 15 21t
Years since 1971

49. E = 5(1.59)
E = 5(1.59)
E =319
about 32 gigawatt-hours

50. Wind Energy Generation

g,

s
/

= 5(1.50)f

Energy output
{gigawatt-hours)
NN
@0
f=3
(=}
m

700 ; T
LA 1 ]
0 2 4 6 8 1012 14:¢
Years since 1980

51. Approximately 6 years 62, D = 322.3(1.102)

1986 = 322.3(1.102)!5
E = 5(1.59)% = $1383.52 billion
E = 81 gigawatt-hours about $1.384 trillion
53. Federal Debt
6300 :
ANER i
g 4900 f~— i
§ § 3500 |
i
35 200 IDANN
& s N V4
700 !
0 1
0 4 12 20 28¢

Years since 1965

Algebra 2
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54. D = 322.3(1.102)
approximately 19 years
during 1984
D = 322.3(1.102)"°
= $2,040.378 billion
= 322.3(1.102)'%#
= $2,121.208 billion
=~ $2,120 billion
55. a. A = 2500(1.04)! b. A = 2500(1.04)°
= $2600 = $3041.63

4.1
c. A= 2500(1 + %)

4
A= 2500(1 + %)

ANS + ANS x 0.01; push “ENTER?” four times.
A = 2500(1.01)*

4.5
d A= 2500(1 + %)

= 2500(1.01)20

= $3050.48;
this is $3050.48 — $3041.63 = $8.85 more
41
56. V = 110(1.04) 57. A = 400(1 + %)
= 400(1.005)%
where ¢ is the number
of years
123
58. V = 525(1.05) 59. A = 1600(1 + %)
= 1600(1.0021)36
= $1724.48
4.3
60. A = 1600(1 + 0'0i75>
= 1600(1.004375)!2
= $1686.05
61. A = 1600(1.04)!3
= $1799.78
24 8
62. 2500 = P(l + 0'0225> 63. 2500 = P(l + %>
12 4
_ 2500 P 2500
(1.001875)2 (1.005)8
_ 2500 _ 2500
1.045983787 T 1.040707044
P = $2390.09 P = $2402.21

Copyright © McDougal Littell Inc.
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Chapter 8 continued

64. 2500 = P(1.05)?

_ 2500
(1.05)2
P = $2267.57
12-1
65. Juan = 200(1 + %)

= 200(1.0025)!2
= $206.08 after 1 year

121
Juan = $200 + $206.08(1 + %)
= 406.08(1.0025)!?
= $418.43 after 2 years
121
Juan = $200 + $418.43(1 + %)
= 618.43(1.0025)2
= $637.24 after 3 years
12-1
Juan = $200 + $637.24(1 + %)

= 837.24(1.0025)!2
= $862.71 after 4 years

0.03)12-4
2

= 800(1.0025)*
= $901.86 after 4 years

No. Michelle earned $901.86 — $862.71 = $39.15 more
than Juan because she had $800 to earn interest right
away, while only part of Juan’s $800 will earn interest
each year. ’

66. a. V = 30,000(1.05)
b. V = 30,000(1.05)%°
= $344,022
approximately $344,000

67. No, 8000(1.06)" # 4000(1.05)* + 4000(1.07)". The spilt
accounts will out perform the single account after the first
year.

A = 8000(1.06)*
= $8988.80

Michelle = 800(1 +

A = 4000(1.05) + 4000(1.07)2
= $4410 + $4579.60
= $8989.60

68. (B) E = 1240(1.15)

69. D) f(x) =231+ 6

70. 3'4/10 = 465554, 3141/100 = 4 70697,
31414/1000 = 4.72770, 314.142/10.000 — 4.72873,
3141,421/100.000 — 4.72879, 31,414,213/1,000,000 — 4.72880
These successive powers approach a limit, which can be
defined to be 32.

m0 =42 O = s 0 =4

Copyright © McDougal Littell Inc.
All rights reserved.

91 f(x) + gx)

@) = (B =3 18 () =4
77. & =% 78 (3) = o 79. 88 =218
80. 15,6256 =5 81. —2431/5 = —3 82, 1024/5 =4
83. 10/2=3.16 84. 106!/> =4.73 85. ¥8Bl =3
86. 7100 = 1.93 87. ¥/28 = 3.04 88. /120 = 3.3
89. ¥/9 =173 90. ¥180 = 2.38
92. f(x) — glx)
4x2 + 6x — 11 —4x? + 6x — 11
all real numbers all real numbers
93. f(x) - glx)

(6x — 11)4x? = 24x> — 4442

all real numbers
94. g(x) — f(x)

4x2 — 6x + 11

all real numbers
95. f(g(x))

6(dx?) — 11 = 24x% — 11

all real numbers
96. g(f(x)
4(6x — 11)2 = 4(6x — 11)(6x — 11)

= 4(36x2 — 132x + 121)
= 144x2 — 528x + 484

all real numbers
f_(g _ 6x — 11
glx)  4x?

g __4x? u
D) e 1r all real numbers except 6
99. f(f(x)) = 6(6x — 11) — 11 = 36x — 66 — 11
= 36x — 77

97.

; all non-zero real numbers

98

all real numbers

100. 40 ft of fencing

A=90=L W
P =40 =4S
5=10

A=90=(10-10)~ 10 = 102 — 10
A =90 = (10 + V10)(10 — /10)
L=10+ 10 ~ 6.84 ft

W=10- J10 =~ 13.16 ft

Algebra 2
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Lesson 8.2

Deveioping Concepts Activity 8.2 |p. 473,

Exploring the Concept

2. Original piece of paper is folded into 4 regions; % of the
paper’s area is in each region.

Fold Number o1 2]314]S5
Number of Regions | 1 | 2 | 4 | 8 | 16 | 32
Fractional Area of
each Region 1 % % i 116 312
4. n n
32 1
2 28
2 35
o 24 Lo =
2 58
;o £52
2 82
EJ w o
= 4
4 [ ]
0 0

0123 4 5Ff
Fold number

Drawing Conclusions (p. 473)
1.y=2% 2 y=28=256 3.y=(%)JC

4.y=0)"=4%

5. () = (@) =1

012 3 45Ff
Fold number

The original area is one. At each stage the number of
regions times the area of each region must continue to

equal one whole.

8.2 Guided Practice (p. 477)

1. y = 1500(0.65)
initial amount = 1500
decay factor = 0.65
percent decrease is 35%

2.y=20)"2+3
The asymptote is y = 3.

3.0<b<1

4, 5 p

Domain: all real numbers
Range: y < O

Algebra 2

(1 —0.65)
5. ¥ v
\
\
ey = 2(1))(
2
ERERE
Domain: all real numbers

Range: y > 0

Chapter 8 Worked-out Solution Key

—
NGEEL
) o
—1 1 x "
Domain: all real numbers Domain: all real numbers
Range: y > 0 Range: y < 0
8. } ¥y 9. ¥y
":1 x
e y=—4( 2B+ 1
/ y =53+ 2
2 T~
|
‘ ~1 1 x
Domain: all real numbers Domain: all real numbers
Range: y < 0 Range: y > 2

10. y = 50(0.92)'
a. initial amount 50 g b. 8% (1 — 0.08) = (0.92)

8.2 Practice and Applications (pp. 477-479)
M. fix) = 4(%)" exponential decay
12. f(x) = 10 - 3* exponential growth
13. f(x) = 8 - 7" = 8 - (4)" exponential decay
14. f(x) = 8 - 7% exponential growth
15. f(x) = 5(3)" = 5 - (8)* exponential growth
16. f (x) = 3(#)" exponential growth
17. /() = 8(5
18. f(x) =5(0.25)% = 5(zL5) = 5 - (@)
exponential growth
19. y=(025r=(}) ® 20.y=-3"1+3 (B
2. y=-0""+3 © 2y=0" ®
23 y=—(025) = -(}) ©
24. y = (0.5 — 1 (A)

) exponential decay

2. y=3(1) 26. y = 2(1)
¥ iy
\
\ \
......... y =32 v 2(%)X\
1 -y 1 X
-1 X -1 1 X

Copyright © McDougal Littell Inc.
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21. y = —2(3)

b3

<
it

YT

T

31y = —3()

33. y = 3(3)

3. 5= ()7

)

-

~] 1 =

Domain: all real numbers
Range: vy > 0

Copyright © McDougal Littell Inc.
All rights reserved.

28. y = —5(3)
ARORENER
ENE ]

[
y= -5 1
1 ";‘(fH*
AT

30. y = 5(3)°
T Ky ' l_*_
g
A Ukt

AN
-1 1 x

32. y = —5(0.75)

n NEGEEE
2 12 [+

= 5(:7%'):/:/

L‘ ;‘7/J

| /

1 /

T P

3. y=—(3 +1

]
=

]
~

Domain: all real numbers

Range: y < 1
36. y = 4(%)XJrl
yi 1
\

TN T

T
el B R a
Domain: all real numbers
Range: y > 0

37.

39.

41.

43.
45,
46.

47.

48.

— 1 x!

Domain: all real numbers
Range: y > 0

y=(025%+3

Y P

\ )
SusyerRe
Ly

= Lo %

Domain: all real numbers

Range: y > 3
y=0) -2
NINIREEE
\
pfil-e
? . Y P i J_;
l 1’,\t_; }‘L
ANEIRIBINERERAS|

Domain: all real numbers
Range: y > —2

V = 780(0.95) 44. ¢ =
i = 400(0.71)"

P = 100(0.99997)!

P = 100(0.99997)20:000
P=5488¢g

A = 265(0.39)

initial amount: 265

decay factor: 0.39

\ T
\y=2 )x—'l

A
3

1

-1 1 X

Domain: all real nurﬁbers
Range: y > 0

a0. y = —3(3)""

| ¥y

LA

x-1
A
I
Domain: all real numbers
Range: y < 0

2. y=() -1

b

&t

~

N

N Bl .
N x
! -
I
B

Domain: all real numbers
Range: y > —1

120(0.88)"

annual percent decrease: 61%

U.S. Album Sales
A
270 1 ‘|
240
210
180
150 \
120 ‘
90
ol -\
30
o N
02 4 6 81012
Years since 1982

265(0.39)f

Albums sold {millions}

49. The graph shows
1 million albums sold
in about 6 years since
1982, or 1988.

Algebra 2
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Chapter 8 continued

11,000

50. V = 22,000(0.875)"  51. Value of Car
= 22,000(0.875)? ]
22,000 T |
= $14,738 - = = !
& 16,500 T i
E T
3

__jL__ _.

g
5500 1
|
]

0

0 2 4 6
Years since purchase

52. Estimate value = $8,000 53. V = $2,100(0.5)
=~ 7.6 years = $2,100(0.5)?
= $525

54, Computer Depreciation 55. Value $600 = 22 months

VET T
2100

VR
1500 N — 11—
1200 \ 1
900 ) | |
oo} - |
300 —‘—|\_ i T [ o

| ™~
0
01 23 45 61
Years since purchase

Value (dollars)

56. V = 500(0.88)"
= 500(0.88)%40
=24 x10"""'mL
57. a. V = 18,354(0.83)"

280 0.085\" 280
b. A(n) = | 18,354 — (0.085) (1 + B > (0.085)
12 12
280 280
= — n +
(18,354 0-0071>(1 + 0.0071) 0.0071
= (18,354 — 39,437)(1.0071)" + 39,437
= (~21,083)(1.007)" + 39,437
c.

Value of the car | Payoff | Years after purchase

$15,234 $16,486 1

$12,644 $14,452 2
$10,494 $12,238 3
$8,711 $9,828 4
$7,230 $7,205 5

Agzy = (—21,083)(1.0071)12 + 39,437
= (—22,951) + 39,437
= $16.486

Ay = (—21,083)(1.0071)% + 39,437
= (—24,985) + 39,437
= $14,452

Algebra 2
Chapter 8 Worked-out Solution Key

58.

Apg = (—21,083)(1.0071)% + 39,437
= (—27,199) + 39,437
= $12,238

Augy = (—21,083)(1.0071)% + 39,437
= (—29,609) + 39,437
= $9,828

Agoy = (—21,083)(1.0071)%° + 39,437
= (—32,232) + 39,437
= $7,205

It would make the most sense to sell the car after the fifth
year, when the value is more than the amount owed. You
could sell the car for enough money to pay off the rest of
the loan.

The product of two exponential decay functions is always
another exponential decay function. Because b is less
than one and greater than zero, then the products of two
is another exponential decay function.

1
y=ab",0<b<llelb=z
-] o)
Y c c
llr
— 2=
»=f]

The quotient of two exponential decay function is not

always another exponential decay function.
y=ab.,0<b<1

y = % =ab*+ ab™* = a*b*~* = g*p® = g*
Example:

y= 20 oy o) = o= -

23

Mixed Review (p. 479)

59,

60. y

y= G+ DV = YT D) ,

I 1]
x y B ”T"‘Jlﬁ
o | 1 |
..... IS 24N o
72 21 N ‘L
-9 =2
3 =\3/}+ 1
x J
1 2
8 3 i
i P
-1] 0 '
-8 | —1

Copyright © McDougal Littell Inc.
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62.

63.

64. y

65. |

ek

L~ B
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Chapter 8 continued

61y = 38 = —3Yx 66. 25, 30, 32, 42, 31, 33, 36, 22

¥ | it
B\ N Mean: )
x Y
o o — T 25 + 30 + 32 + 42 + 31 + 33 + 36 + 22 = 251 )
-1 x . — ' i
— R e 251 + 8 = 31.375 |
1 3 Median: 22 25 30 31y 32 33 36 42; 315 }
8 | —6 hd=r Mode: none I
-8 | 6 Range: 42 — 22 = 20 |
;o - . 07\4-4 . 12-4 |
62.y=Vx+4 y% 67. a. A=2000<1 +%) b. A=2000<1 +%%§)
|
x y 7y =Vx 4T 48
o 4 = 2000(1.0175)"¢ = 2000(1 + O—i%é)
= $2639.86
15 e i = $2441.79 |'
4 6 ~1 ! L X Developing Concepts Activity (p. 480) |
2 541
3 [573 L™ o0 | 102 | 108 | o100 | 105 | 100 !
63. y= ~Vx¥5 i : (1 + %) 2594 | 2.705 | 2717 | 2718 | 2.718 | 2.718 !
i 1
X y =1 i i |
0 — /5= 224 P 2. Yes; approaching the fixed decimal 2.718 I
~ /6~ —245 0 T
-1 -2 — ! Lesson 8.3
2 | ~VT= 7265 Guided Practice (p. 483) |
2| -/3~-173 )
3 -8 = —283 " 1. The Euler number, e, is the limit of (1 + %) as |
-3 —V2=-141 n— +o0; 2718 i
4 -3 [
—4 —1 2. f(x) = 1> is an example of exponential growth, because '
5 0 3> 0and & > 1. Il
3. No, since e is irrational.
1 _
6. y = Jx+3 ’lljf 4, e2-e85=¢8 5, 7237 =372%7 = 3¢5
T e 1 6
P 6. (2e5)2 =4e'% 7. (4e72) = 64e7 ¢ = 3 .I
1 -1
3 4
1 5 ‘;_1 x 8 <l€72)4 — __l_e—B — L 1 .‘
4 | “\2 16 16¢ I
M | e 1 "
9 9. /36e¥ = (36e™)!/2 = 66> 10, 1 = — : h
8 3 e e i
| |
-8 | —3 12 1 ,,.,_¢ !
M 36273 "7 3 |
65. 11, 18, 13, 15, 17, 15, 23, 20, 12 |
12. y = -2 i
Mean: [ |
18 y=¢ & — 3 |
11+18+134+15+17+15+23+20+ 12 =144 \ .
144 + 9 =16 . P \\ I
Median: 11 12 13 15 15 17 18 20 23; 15 0 1 y = e 2\
Mode: 15 appears twice; 15 1 0.135 1 |
Range: 23 — 11 =12 -1} 7.39 = 1 x .
\ |
y [
Copyright ® McDougal Littell Inc. Algebra 2 239
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Chapter 8 continued

14 y= %e"'
x y
-1 018
0| 3
1 1.36
2 3.69
15, y = e
y
0| 3
1 | 0924
2 6.8

16. 5 = [19.6e%091720) =~ 1298

Practice and Applications (p. 483)
17. 2 - et =2t =60 18, ¢T3 - % = ¢T3 = ¢2

3v
19. Be )71 = %(’.3" = % 20. (3e%)? = 9¢b

1 3 |
21, 3¢ 2 ¢® = 37276 = 34 22. (Zfz) =—

648
23. ¢ - e*}x . 65 = el.t+3.r+5 — C,*Z\'+5
28, J4cT = (4e¥)1/2 = 22/D) = ¢
25 (100(50‘5")72 — I eO.Sx(—Z) = 1 et = !
’ (100)? 10,000 10,000¢*
26. ¢* -« 462r+] — 4ex+2v+l — 4€3x+1
- e _eet! !
" 2e 2 2
5()-‘ =X — -2y — —4x — 5
28, i Set - e = 557 = 574 = e
29. 3/27e6x — (2766“')1/3 — 36(),r(|/3) — 362\'
32,768
30. (326749 = (32)%¢ 12 = 32,768¢ 71 = =
6e™ 3 s o 931 3
31 - =5 32, J64e = (64¢7)! = de

33. ¢4 =20.086 34. e 23 =0513 35 €7 =5474

36. €2 =1.649 37, ¢4 =0.779 38. &*? = 24.533
39. ¢® =2980.958 40. ¢ = 0.050 41. ¢ %= 0.018

42. 2¢'2 =3297 43. —4¢ 7 = —0.199

44, 0.5¢>2 = 12.266 45. —1.2¢° = —178.096

46. 0.02¢7°3 = 0.015 47. 225¢7° = 4.34 x 10720

48. —8.95¢'/5 = —10.932

49, f(x) = 5¢ 3%, exponential decay since 5 > O and =3 < 0
50. f(x) = ¢€5; exponential growth since% >0and 5 > 0
51. f(x} = ¢™*; exponential decay since | > O and —4 < 0

52, f(x) = L e exponential growth since £ > 0 and 2 > 0

Algebra 2
Chapter 8 Worked-out Solution Key

83. f(x) = %ez"; exponential growth sincef; >0and2 > 0

54, f(x) = ¢~ exponential decay since | > 0 and —8 < 0

55. f(x) = ¢**; exponential growth since | > O and 3 > 0

56. f(x) = ;¢ exponential decay since ¥ > 0and —1 < 0

57. f(x) = ¢ %; exponential decay since | > 0O and —6 < 0
58. f(x) = %e“; exponential growth since% >0and7 >0
59. f(x) = ™% exponential decay since | > O and —9 < 0
60. f(x)} = ¢%; exponential growth since | > 0 and 8 < 0
81. y = 3¢%% (C) 62. y = 3¢05* (E)

63. y = se "D (F) 64. y=c*+ 1 (B)

65. y =3¢ — 2 (D) 66. y = 3¢* — 2 (A)

67. y=¢* 68. y = 4e*

69.

70. y =

71.

Y= e x_1
¢

=1 1 ix

Domain: all real numbers

Range:y > 0 Range: y > 0

|
y=3e

Domain: all real numbers
Range: y > 0

x y

0 5
24.17

—1 | 241

Domain: all real numbers
Range:y > 2

y = 1.5¢703

x J

0 1.5

1 | 091 EE»

2 0.55

—1 2.47

Domain: all real numbers
Range: y > 0

Copyright © McDougal Littell Inc.
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73.
74.
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7t

)
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Chapter 8 continued

72. y = 0.1 — 4 5]
1
Yy |
| -1 X
0 | -39 | L
—-3.26 R |
=0.1e% -4
—1 ] -39 IBEEE
Domain: all real numbers
Range: y > —4
73. y=1ex 21 3 ]
/
x y 1y /
0 | —0.95 - : >
1 —0.88 )):%ex—z_.,_
2 | —067 R
AR
-1 ] —-0.98
Domain: all real numbers
Range: y > —1
74y =373 + 1 ST
/ -:
x y jJ
0 1.07 L 1
,2 ] J
1 LIS 71= 59x|_3|+l1~i
2 1.49 SRR
3 2.33
-1 1.02
Domain: all real numbers
Range:y > 1
75. y = 0.5¢ 2D — 2 15 i
| I
x y [ {y=085e2x"17-2
0 | 169 —t
1 —-1.5 -1 \1 ] x
'y
2 —-1.93 |
-1 | 2529

Domain: all real numbers
Range:y > —2

76. A=Pe" P=975 r=005 t=6
— 97560‘055(6)
= $1356.19

Copyright © McDougal Littell Inc.
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n
77. A = P(l + 5)
n

Annually A= 2500(1 + 0,_?6)1.1
= $2650
Semiannually A = 2500<1 . O'TO6>2.1
= $2652.25
Quarterly A= 2500<1 N ¥>4.1
= $2653.41
Monthly A= 250()(1 N %)lz.l
= $2654.19
Continuously A = Pe™
= 25000-06(1)
= $2654.59

The extra amount of interest earned with more and more
compoundings decreases drastically. The difference
between compounding monthly and continuously is only
40¢, 0.016% of the initial amount invested.

r \365
78. A = Pe" A:P<1+E
= 2500¢%%6() 0.06\365°1
= 265459 = 250(’(1 + 3~T5>
The difference is 1¢. = $2654.58

79. P = 14.7¢7000004@028)  gg 4 = A o—005

~ 4.603 Ib/in.2 _ 4o-00509)
= 1.98 cm?
= 2 cm?

,/ 8(8l1e'lx) _ (8(81e”x)>‘/3 _ <648e”x>1/3
81. 3e3x2 3e5x 2 3e5x~2

= (2166“ =5yl +2)1/3

= 6e%x (BE)
82. (B) f(x) = 3¢* — 2
Yy
0 1
=4 | —1.95

Algebra 2 241
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Chapter 8 continued

83.

n 10! 10? 103

<l+—) 2.59374246 | 2.70481383 | 2.716923933

n 104 10° 106

(1+%> 2718145936 | 2.718268303 | 2.718281378

n = 10'% Sample answer: From the table made ih the
activity on p. 480, I noticed that using a value of

n = 10*, the answer is accurate to k — 1 decimal places,

with an error in the k™ decimal place.

8.2 Mixed Review (p. 485)
84. flx)= —3x 85. flx)=6x+7

= —3x y=6x+17
x = —3y x=6y+7
y= “% 6y =x—7
y= x—7
1= —% ¢
“1y) = x—7
86. flx) = —5x—24
y=—-5x—24
x=—5y—24
—Sy=x+24
<—1)(—5y) = (x + z4)<—1)
5 5
_ (xt+24
r= (5

i) = _(x 4-524)

87. f(x)= 2x—IO

y=le 10
1

x=5y—10
%y=x+10

%y(Z) = 2(x + 10)

y=2x+ 20
%) =2x+ 20
Algebra 2

Chapter 8 Worked-out Solution Key

88. flx) = ~14x +7
y=~—14x+7
x=—1d4y +7

—4y=x-=7

89. flx) = —tx— 13
y = —%x— 13
x= —ly-— 13
y=x+ 13

—5)(=1y) = (=5)(x + 13)
y
x) =

x =400
91. J5x—4+7=10
(5x —4)*+7 =10
[(5x = 4)'°F = (3
5x—4=27
5x=27+4
S5x =31

Il

92. 2{x + 4?7 =8
(x+4)2° =4
[ + 42 = (a2
x+4=J@p
= /64 — 4
x=8—-4
x=4
—12 is also an answer.
V64 — 4
x=-8—4
x=-12

=
i

Copyright © McDougal Littelt Inc.
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93. VI —d=x-2
xT—42=x-2
(62 = 42 = (x - 202
x2—d4=(x—2)

2=4-[x~2)x—2)]=0
2—4—(x2—4x+4)=0
=4 —-x*+4x-4=0

4x—8 =10
4x = 8
x=2

94. Vr+3=J2x—1
[ + 3)V2F = [2x — )P
x+3=2x-1
—x=-4
x=4
9. 3x—5-3/x=0
(V3x =5 - 3/ = (02
3x—=5—-9%=0
—6x=5

5 .
X = —g 0o solution

Quiz 1 (p. 485)

1.y=4—-1

x
0

WO |-

B I

Domain: all real numbers
Range:y > —1
2,y =3+ 2

0 5
11
-1 3
Domain: all real numbers
Range: y > 2
3 y=1. 5
x y
0 | 1
1
2
i
N — 1 E
Q | Domain: all real numbers
P Range: y > 0

Copyright © McDougal Littell Inc.
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¥

|

|
f1 1]

y=ax—1] [f

{

2
I
[ A y_ (=
|
y=3+142|/
| A
e
A”‘! = 1 x
i [P IH
/
1
;y:%.sxTL.__..._
N4

-1 1 [x

0| -2 8

-1 —12

——
I —

Domain: all real numbers
Range: y < 0
5 X

5.y=() +2 ]

y

0 3

S
2%

-1 3

Domain: all real numbers
Range: y > 2

6.y=-2-6"3+3

X y N

107
0 2108 1

3 1 -

\
Domain: all real numbers \\

Range: y < 3 y

l

7. 23 - e* =234 =2¢7 8. de75 -« ¢! = 4517

9. (—3e¥)? = 9g*

el 3¢ 3
¢ 11,25 =2t
5%« 4e 4

6e* 6 .
2. 5 = 65 = 13 V166%x = deSx

14, Y1256 = 5¢*

10. (5e¢ %)% =

= 4¢2

15. f(x) = —de> ¥ ]

x y \

0 4 "

\y = —de¥

—29.56

‘l
-1 —0.54 |

16. R = 100e 000043
R = 1006_0'00043(10'000)

Amount of Radium

Left

from a 100 g Sample

100 ]
R=1357¢g \ ‘jl:
75
3L\
d y é 50 \\
0 100 2 N
25 N
99.96 ™
00 2,500 5,000 7.5; 1
Time (years)
Algebra 2 243
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