
Zesday,April 29th

Exam 4 on Thursday



EX Use the properties of natural logarithms to rewrite the expression,

without using a calculator.

1) ln e2 = 3) ln e =

2) 5 ln 1 = 4) eln(4.2) =
Example 8. Find the domain in interval notation.

y = log1/2(7→ 3x)

Graphs of logarithmic functions
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Example 9. Use the graph of the parent function to describe the

transformation that yields the graph of g. Then find the domain and

range in interval notation, the vertical asymptote and the x-intercept.

g(x) = → log2(x→ 1)
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4.4 Properties of Logarithms

Section 4.4 Laws/Properties of Logs

Properties of Logarithms with base b, where b, x, y > 0, b →= 1, and p is a
real number

1. logb 1 = 0 5) logb(x · y) = logb x + logb y product property

2. logb b = 1 6) logb
(
x
y

)
= logb x↑ logb y quotient property

3. logb bx = x 7) logb(xp) = p · logb x power property

4. blogb x = x

Condensing Logarithmic Expressions

Write each expression as a single logarithm.

1. log3(4) + log3(5)

2. log2(9)↑ log2(3)

3. 2 log(x)↑ log(y) + log(z)

4. log5(3) + log5(x
2)↑ log5(7)

5. 1
2 log6(x) + 3 log6(y)↑ log6(z

2)

6. logb(xmyn)↑ logb(z
p) + 1

q logb(w
r)

1

24 . 23 = 2x
+y

O
O
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- 2X -y 2 logX

(5)
logs 45 = log, 20

=

(6)
logz I = log]=

-
I log X

2
- log (3)+ log (2) = log Hogt&

= log(z)
=

logj(x2-10g77 =logy

② log' esloga = logat clogitlog)Z
= logy' + logy

2

= log
t
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Expanding Logarithmic Expressions

Write each expression as a sum or difference of logarithms.

1. log4(12)

2. log7
(
a
b

)

3. log3(5x2y)

4. log5
(
23x4

y2z

)

5. log
(
(ab)3 3→c→

d5

)

6. logb

(
n

√
xmyp

zqwr

)

Section 3.4 Solving Exponential and Logarithmic Equations

1. 52x = 3

2. 160e↑0.03t = 80

3. 96↑ 10x = 12

4. ex2+x = e3x+15

5. (1 + 0.05/4)4t = 3

Solving Exponential Equations

• isolate the exponential expression

• take the log of both sides

• simplify using log properties

• solve the equation by isolating the variable

2

=(gy 3 .4 = logy) + logyY = log2x"-logy2z
= log,3+ 1

= log2 + logX(logy
= logya

- 10g] I 3logj2 + 4logjx-2logjy
-1gz

I
--O

. = log,5x + log =T
= 10gy5+o + logy ==
= 10g45 +2logyx + log]zi

⑭

·Tog=log 3
X= exactwer2x · logs = logs
zlogj

Two Too

e
-0.0t

= 1/2 X= 0.314

&⑳st
= In "2

t=1&
In 2

- 0 .03A =
in- oost Ima = In //2

~



e= ex
-

-
-
-

X=2

4) x+x = (x+15
x- x =3x - 15 = 0

x2 -2x - 15 =0
(x + 3)(x- 5) = 0

X = -3
~
X=5 -Oo

(6)
2

+2) = 373) + 15

I
&25Check : a = e

↑ -q + 15e9- = e e=es
6 6 ~
e = e

⑭5) log (1 + 0 .05/4)= logs
xt/ 021 + 0 .05/4)=100
-401+005/4) 4 log (10 .05/4)

t=HOSE)



10 (C) = log ab-log
=>Togasptloga-log5
= sloga-ide
= logab+ logc -E log a

= >loga + blog) + logc -E logd



EX Solve the logarithmic equation algebraically.

1. log(2x + 4) = log(3→ x)

2. ln(x) + ln(x→ 3) = ln(5x→ 7)

3. 2 log5 x = log5(7) + log5(3x)

Solving log equations (all terms have a log with the same base)

1. condense logs into a single log (first use prop 7), if multiple logs on
one side

2. solve the equation using the arguments

3. check and discard extraneous solutions

3

x = ? t=
-

2x + 4 = 3- X log (27)+4
= log 3-Es

2x + x =
- 1

log(- E +y) logz+-2x= - / ~
x= - 1/3

- logtz +) -

Inx(x-3) = In (5x- 7) log (t) = log to

X(x-x) = 5x
- 7

-
(- 7)( - 1) = 0

x2 - >X -5X +7 = 0 x=72x=
1

x - 2x +7 =0
(n7 + (n(7 -3) = (n(5 .7 -7)

- In7 + 14 = In 28

logs * = logj* In 7 . 4 =
In 16 -log5X = log521XL

x2 = 21X

x= 212 (n) + (n(1
-3) = (n(5-1 -z)X2-2x = 0

X(X- 21)=0

o

~

-



4. →3 + 4 ln(7x) = 2

5. ln(
↑
x→ 8) = 5

6. 3 log2(x + 4) = 7

7. log4(x + 2) = 1→ log4(x→ 1)

8. log x = 2 + log(x→ 3)

Solving log equations (has a term without a log)

1. isolate terms with a log of same base to one side

2. condense logs into a single log and isolate

3. write as an exponential equation

4. solve the equation

5. check and discard extraneous solutions

4

1+3 5
=(7x)"/iC

⑭x* = 5
write it in Ves=**Y

In (7x)" = 5
5* exponentiel Yes = +x/=7
e =(x)4 form

= x

25= / 2
2 = X- = =+- 5

log ,(v+4) = 7/ x = 27- y

27/3 =
x+4)-4
-

=

->+y = 2
+ logy(x-1) +y(x

-1)

logy(X+2) + logy(x
-1)= 1 In No =5

logy (x+2)(x
- 1) = 1

In(x-8) = 5I

G
-

Fi5/24 = (x+2)(x+)

#2)(X-1) = Y
X"- x +2x -2

- 4 =0 (n(x-f) = 10
X- +X -6= 0 e = X-8
↳

O



logx = 2 + log(x- 3)
I - log(x-x) - log(x- 1)

I
I*
EB =100(X-) = X

100X -300 = X

99X - 300 = 0

99X = 300

X = 300 =
Los

-

99 33
-


