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Math 111 Lecture Notes

SECTION 4.6: LOGARITHMIC AND EXPONENTIAL EQUATIONS

Example 1. Suppose the formula D = 5¢ 04

SRGT ool

" can be used to find the number of milligrams D of a a/
certain drug in a patient’s bloodstream h hours after the drug was administered. When the number of

milligrams reaches 1.5, the drug is to be administered again. What is the time between injections?

In this problem, we solve the equation We isolate the exponential expression and then
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convert to logarithmic form:
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What if the base was not 10 or ¢? What if we had the following instead: 1.5 = 5270447

1 s T e

-4 —
Q«év\(ﬁ3 —— I(b
Lin 2
«"':T:_\/“
e B

e~ 27 .
lo4e.

The hme, An

bbw msecbb\n

w 2 howmrsS.

-4
| LS =544 W& p
s hast |O ¢

- past &

In(3) = ,€v~

An(:3)= A thAnd
“Fana A dp

G434 & h

"o ey




Math 111 Lecture Notes Section 4.6: Logarithmic and Exponential Equations

' Example 2. A population of fruit*flies initially has 2 fruit flies and grows exponentially. The population
P of fruit flies after ¢ days can be modeled by P = 2(1.2)". When will the population reach 100 fruit

flies? _}Q:ﬂ{,l&t
t = logs®
5o =(l2y L
loyso = VI (| 2-5 z1.4b

The pow\a.’(psu wil\ yeadh too
{lo 0 "J;—KIL? ok Blies w2146 40*3,

Example 3. Julie and Mia each made investments in 1999.' Let J(¢) be Julie's investment ¢ years
after 1999 and let M (¢) be Mia’s investment ¢ years after 1999. Their respective investments can be
modeled by the functions

J(t) = 50000(1.092)" and  M(t) = 45000

(a) When will Julie’s investment have doubled in value?

loo,000 = St00 (1092
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lox & = L— .09 L |

log loqd 10\3 l- 017"
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(b) When will the value of Mia’s investment reach $100, 0007 Solve this equation algebraically and

then using your graphing calculator. prgpmemmrms=—=
(00,888 = 45,000 Coﬁ{—; X g Sal"i—\*m (
TGS, gk 4S0P g groghalyy
o7t Ka,\ Wi= 00,002y

Yp = Ys, 000 C
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— O 13
IThis was the year when 1\1& Hamm, Julie Foudy, and Brandi Chastain won the Women’s World Cup and netted $50,000
bonuses, but this problem is otherwise fictional.
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Math 111 Lecture Notes

Section 4.6: Logarithmic and Exponential Equations

Example 4. Solve the following exponential equations for z. FExpress irrational solutions in exact

. (a) 3% =15 lda
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Math 111 Lecture Notes Section 4.6: Logarithmic and Exponential Equations

Example 5. Solve the following exponential equations for z. Express irrational solutions in exact form
and rounded to three decimal places.
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Math 111 Lecture Notes

Section 4.6: Logarithmic and Exponential Equations
- Example 6. Solve the following logarithmic equations for . Clearly state the solution set.

(a) log(z+1) =logy(25) SAW™

b) 20log,(z) = 10
base ()Eg()@p%u‘?wﬁ
X+1 =as a1 il
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Example 7. The loudness L(z) (in decibels) of a sound of intensity z (measured in watts per square

meter) is defined by L(z) = 10log ( 7 ), where = 1072 watts per square meter and represents the
least intense sound that a human ear can detect.

(a) Normal conversation has an loudness level of 60 dB. What is the intensity of this sound?
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(b) A jet takeoff has an loudness level of 140 dB. What is the intensity of this sound?
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Math 111 Lecture Notes Section 4.6: Logarithmic and Exponential Equations

Example 8. Solve the following logarithmic equations for z. Clearly state the solution set.

_(a) logg(z +4) +1logg(z +3) =1
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Math 111 Lecture Notes Section 4.6: Logarithmic and Exponential Equations

Example 9. Solve the following logarithmic equations for z. Clearly state the solution set.
(a) log,(z+1)+logy(z+7)=3
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Math 111 Lecture Notes Section 4.6: Logarithmic and Exponential Equations

- Example 10. Solve the following logarithmic equations for z. Clearly state the solution set.
(a) logy(z+3)=1—logs(x — 1) ?m—\-m [ojg on flhe
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Example 11. The following equations cannot easily be solved algebraically. Use your graphing calcu-
lator solve each equation, rounded accurately to three decimal places.

- 2 powkd
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