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CHAPTER 3
Exponential and L ogarithmic Functions

Section 3.1

Exponential Functions and Their Graphs

with base a.

You should be able to graph exponential functions.

You should know that a function of the formy = &%, wherea >0, a # 1, is called an exponential function

You should be familiar with the number e and the natural exponential function f(x) = e*.

You should know formulas for compound interest.

nt
(@ For n compoundings per year: A = p(l + r:) _

(b) For continuous compoundings: A = Pe™.

Solutions to Odd-Numbered Exercises

1

7.

11.

15.

19.

(3.4)58 ~ 4112.033 3 627 ~

77,494.076 5.

7493 =~ 19.568

9. €2 =~ 9897.129

el/2 =~ 1.649

f(x) = 3x2
= 3¥3-2

1
= 3X (32)
1
= 5(3)

= h(x)
Thus, f(x) # g(x), but f(x) = h(x). You can confirm
your answer graphically by graphing f, g, and hin
the same viewing rectangle.

f(x) = 2¢risesto the right.
Asymptote: y = 0
Intercept: (0, 1)

Matches graph (c).

f(x) = 2 — 4 risesto theright.
Asymptote: y = —4

Intercept: (0, —3)

Matches graph (g).
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13. f(x) = 16(47>) and f(x) = 16(47%)
= 447 = 16(2%)~*
= 42X = 16(27%)
= (1)_(2_x) = h(x)
4

B 1\x—2
-(a)
=g(x)
Thus, f(x) = g(x) = h(x). You can confirm your

answer graphically by graphing f, g, and hin the
same viewing rectangle.

17. f(x) = 2~*fallsto the right.

Asymptote: y = 0
Intercept: (0, 1)
Matches graph (€).

21. f(x) = =272 = —(2*~?) fallsto theright.
Asymptote: y = 0
Intercept: (0, —272) = (O, —;11)
Matches graph (a).
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23 f(x) = 3 25. f(x) = ()"
g(x) = 3> ="f(x—5) gx) = —@)+4= —f(x+ 4
Horizontal shift five units to the right Horizontal shift 4 units to the Ieft, followed by

y reflection in x-axis.

27. g(x) = & y

X -2 |-110 1 2

g(x) 715 % 1 5 |25

(8 Asymptote: y=10 L
(b) Intercept: (O, 1) /

(¢) Increasing 2 A 1 2

29. f(x) = (}) = 5 y

x | -2 |-1]0
y |25 |5 |1

(& Asymptotes y =0
(b) Intercepts. (0, 1)
(c) Decreasing

alR| =
=

31. h(x) = 52 y

X -1 0
y | = | =
(& Asymptotes y = 0
(b) Intercepts: (0, 2%) 14
(c¢) Increasing

2 \ gl

y 2 -2 - —2%‘51 2 4 12
(@ Asymptote: y = —3 |
-2

(b) Intercepts: (0, —2), (—0.683, 0)

(5115 N
w

[
M

(c) Decressng ~ ~momm-orooTw
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35. f(x) = (g)x 37. f(x) = &
X -1]{01 |2 3 X -1 |0|1]2
f(x) | 04 | 1| 25 | 6.25| 15.625 f(x) | 0167 | 1| 6| 36
y y
9+ 9
8+ 8|
7+ 74
6+ 6
5+ 5
4+ 4+
3+ 3+
2+ 24
/ PR S R X — “—‘j ——+—— X
543211 12345 5-4-3-2-1 ] 12345
39. f(x) = 3*2=9. 41. f(x) = 3ext4
X -3 -2]0/1 X -7 | -6 | -5 -4 | -3
f(x) | 3 1 |9]27 f(x) | 0.149 | 0.406 | 1.104 | 3 | 8.155
y y
9 9l
8 s
7 74
ol
ol
Nl
al
2 2+
1 1+
ERESER TR R

<

43. f(x) = 2 + e 5

X 2 3 4 5|6 7
f(x) | 205 | 2135 | 2368 | 3 | 4718 | 9.389

»—-|wJ>u1cn\|ooco
: P A
t 1

————————> X
123456789

|
U

45, y=27% 47. f(x) = 32+ 1 49, y = 1.087
Asymptote: y = 0 Asymptote: y = 1 Asymptote: y = 0

2 10

i) I A A 9
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51. St) = 3e %2

53. (a)

X -1 -05|0] 05
= f) | 3 | 0577 | 1| 1732
i g | 1 o5 |12
- 4% < 3* whenx < 0
Y S o 9 (b) 15,000
= \
Asymptote: St) = 0 i
0 1 1 1 1 1 1 1 1 1 10
0
(i) & < Xwhenx >0
(if) 44> 3whenx > 0
55 @ T ® ' [-30]-20]-10]0[10 [20 [320
/’ f(x) ~ ~ 005 |4 |795| =8| =8
Oy 0 L 9
-1
Horizontal asymptotes:y = 0,y = 8
57. () 10
-5 L & 15
1
-10
(b)
X -20 | -10 |0 |3 34 3.46 347 | 4 5 |10 |20
f(x) | —303| —322| —6| —34 | —230 | —2617 | 3516 | 266 | 84 | 1.11 | 0.11

Horizontal asymptotes;y = —3,y = 0

Veritcal asymptote: x = 3.46

59. f(x) = x%e~*

@

7

-3

(b) Decreasing: (—oo, 0), (2, o)

-1

Increasing: (0, 2)
(c) Reative maximum: (2, 4e7?) =~ (2,0.541)
Relative minimum: (0, 0)

61. f(x) = x23-x

(@

5

10

(b) Decreasing: (1.44, co)

Increasing: (—oo, 1.44)
(c) Relative maximum: (1.44, 4.25)
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63. P =2500,r = 8% = 0.08,t = 10

. r\nt .08 10n
Compounded n times per year: A = P<1 + ﬁ) = 2500(1 + T)
Compounded continuously: A = Pg’t = 2500¢/-98)(10)
nii 2 4 12 365 Continuous

A | 5397.31 | 5477.81 | 5520.10 | 5549.10 | 5563.36 | 5563.85

65. P = 2500,r = 8% = 0.08,t = 20

. rnt .08)20n
Compounded n times per year: A = P(l + ﬁ) = 2500(1 + T)
Compounded continuously: A = Pe't = 2500¢-08)(20)
nii 2 4 12 365 Continuous

A | 1165239 | 12002.55 12188.60 | 12317.01 12380.41 12382.58

67. P = 12,000, r = 8% = 0.08, compounded continuously: A = Pe't = 12,000e"%8

t |1 10 20 30 40 50
A | 12,999.44 | 26,706.49 | 59,436.39 | 132,278.12 | 294,390.36 | 655,177.80

nt 12t
69. P = 12,000, 1 = 6.5% = 0.065, A = P(l + %) = 12'00"(1 * %)

t |1 10 20 30 40 50
A| 12,803.66 | 22,946.21 | 43,877.36 | 83,901.58 | 160,435.23 | 306,781.64

4

@ 2o (b) If x = 500, p ~ $421.12 (c) Forx = 600, p ~ $350.13.

2000

73. (@) 2w (b) P(0) = 100
: P(5) ~ 300
P(10) ~ 900

15

(©) P(0) = 100e°21970) = 100
P(5) = 100e°2197() = 299.966 ~ 300
P(10) = 100e°219710) = 899,798 ~ 900
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75. Q = 25(3)"**
(@ Whent = 0, Q = 25()”**% = 25(1) = 25 grams.
1000/1620

(b) Whent = 1000, Q = 25(3)

(C) 30

=~ 16.30 grams.

0 L L L L 5000

(d) No, Q - Oast — oo, but Q never reaches 0.
77. (a) and (b) 79. (@

[ /

Ol v v v v v v v v 110
20

0

125

0
The mode fits the data well.
@ x| o 25 | 50 75 100

(b) P(10) =~ 35.45
(©) P(10) = 23.95(1.04)° ~ 3545

y 15 47 82 96 99

(d) If x =36,y = 64.7%.
(e If y = 66.7%, x = 37.4.

81. True. Asx - —oo,f(x) - 0

83. 85. Since /2 =~ 1.414, we know that 1 < \/2< 2.

Thus, 21 <2v2< 22
2 <2V2<4

(@ y, = eincreases at the fastest rate.

(b) For any positive interger n, e > x" for x
sufficiently large. That is, e* grows faster
than x".

(c) A quantity is growing exponentially if its
growth rate is of the formy = ce*. Thisisa
faster rate than any polynomial growth rate.



