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6.6 Part 2 The Natural Logarithm

Recall that we learned about €”, the natural exponential function.

The natural logarithm is a logarithm with a base of e.

log, X

written without a base

In X
Example 1
Evaluate each using a calculator.
a) In8 b) In0.04 c¢) In (-5) d) In 100

2.019 <3219  yndefined  4.¢05

Recall that logarithms are inverses of exponential functions.
So the inverse of €*is In x.

This meanstae2= x  and£™ = x .

Example 2
Simplify each expression.
a) ¢’ b) ae> ) £ d) 34n<e’
% % 20 34
12
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The properties of logarithms apply to the natural logarithm also.

Inab=1naa + \nb

Ing= \na— lnb

Dind= n a*

Example 3
Solve each equation using the natural logarithm function.

a) 14*=20 b) 18”2 =5

1= In 20 P 55 In 5
X lM=Jln%LCl) Z'LW In1g
ped In IR

(= ]-135 "
Example 4
Write an equivalent exponential or logarithmic equation.
a) e*=16 b) e =44
lne® =1n Ib dne’ =1In 4y
X =Iln l6 X = ln Y
c) In8=2.079 d) In3=-1.386
s "LN -
]Dgeg ~ 2'079 lOﬂe l-’ ~ 1.386
079 -"gsoﬂ J—
ez < & e 7~y
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Most of the carbon found in the Earth's atmosphere is the
isotope carbon-12, but a small amount is the radioactive
isotope carbon-14. Plants absorb carbon dioxide from the
atmosphere, and animals obtain carbon from the plants they
consume. When a plant or animal dies, the amount of
carbon-14 it contains decays in such a way that exactly half of
its initial amount is present after 5730 years. The function
below models the decay of carbon-14, where N, is the initial
amount of carbon-14 and N(t) is the amount present t years
after the plant or animal dies.

N(t) = N o 0:00012t
= Np

Example 5

Suppose that archeologists find scrolls and claim that they
are 2000 years old. Tests indicate that the scrolls contain

78% of their original carbon-14. Could the scrolls be 2000

—0.000!2¢
? — '
years old N = Noe
-~ 0-00012¢

F8M, = Nee
D(o )‘0
.-7_6;_ e_o,ooolzb \/e.9

-0.000)2¢




6.6 Part 2 The Natural Logarithmic Function (work).notebook February 15, 2024

Example 6

Suppose that a jar containing grain is found at an
archeological dig and that archeologists claim that it is
6500 years old. Tests indicate that the grain contains 62%
of its original carbon-14. Could the grain be 6500 years

Old? N(‘E) N —0 ocos 2t }/
0]

wc;.c»c:«: 2t
LC2N = N'

% No

-0 . &
.62 = go-ooelxE

\h GZ = ' - 0.000l2¢ N
n.6c2 = —0-8o0R%
o000, —0O.0eTTZ

2993.67 L &

Example 7

The factory sales of pagers from 1990 through 1995 can be

modeled by the function S = 116e***, where t = 0in 1990 and S

represents the sales in millions of dollars.

a) Find the factory sales of pagers in _1__"555?0 the nearest million.

b) If the sales of pagers continued to increase at the same rate,
when would the sales be double the 1995 amount?

a) S= Hbeo"%@ =~ 285 million dollars
b) Find € when S =5%0.

520= llge
l“p )b
|6t
|n.ﬁ%q=-}ﬁ—e° end of
n = ll'—:-*- {zg.%—;__lf_a_@e_;_l

(%
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