Precalculus — 3.5 Notes

L ogarithmic and Exponential Equations

Solving L ogarithmic Equations

e To avoid extraneous solutions, determine the domain of the variablefirst.
e Usethe properties of logarithms to simplify the equation as much as possible.

e |f theequation looks like log = #:

1. Getthelog by itself.

2. Rewrite asan exponential function: y=log, X < x=a’

e |f the equation looks likelog = log:

1. Isolate onelog on each side of the equation.
2. Usethe property log, M =log, N <« M =N.

e Check the solutions to make sure they are part of the domain. Any solutions that aren’t part of the
domain are extraneous — they aren’t actually solutions!

Examples:
a) log,(3x-1)=2

3x-1>b

L
* >3

'_’;: Bx -

A= 2% -|
10=2x
X= ==

c) 2log, X=10g,9

%70
locaq YO (oqu i
X_Q = 9 X :JGT
| X=*%5
x* but X >0

e) log,(x+4)+log, (x+3) =1

X+4>0 X¥2>0
x>-d X>-3
o Creader)
( = X+

G=Y*+Fx+12
X*+ I+ o= O

(x+(x+1)=0

b)3log, (x- 1) log, 4= 5
bﬂ16605+ 275
loqgéuf?= >

2= X—|

d) In(x+1)-Inx=2
x4 x>0
X>-l

Y -
'Y‘PT)'Q % (e*-\) =
Van (Frgmeeed
€=
e2x =%+ |
ern-x=\
f) log, x +log, (x-2) = log, (x+4)
X>0 X-2>0 X+g>o0
®>2 X>-4

Ioay E((x—@} = |o@A(X+4)
®(X-2) = X +4
X*-Qy = R+
*x* - 2x -4=0
(x-NDlx+)= O
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Solving Exponential Equations

» If possible, make the bases the same, set exponents equal, and solve: a" =a’ = u=v.

e |If thereisonly one exponent:

1. Isolate the base with the exponent.

2. Rewriteasalogarithm: x=a’ < y=log, x
e If there are multiple exponents with variables:
1. Taking thelogarithm of both sides: M =N < log, M =log, N.

Use the power property (log, M" =rlog, M) to bring the variables out of the exponents.

2.
3. Get al the terms with the variable on one side and everything else on the other side.
4. If necessary, factor out the variable, then solve.

Examples:
a) 3*° =27

5x+5: C?;s)x
5&‘1‘6 _ ?)3,‘
X +5=3x%

c) e?=7
Ioﬁ.
i
ln= = 2x-2

[n (7)) +2 = 2x
x=InGY2 g
>

€ 2°=15
lo@1 [[5=-X
- - —loql5 .,
%= —log, 1.5 J[;ﬁm

T
Chmge-of—loase

Pormula
\w_\.«
g) %x+3 = 7L'X
l,n LHS: m

W e

Be,e X+ = X (a
vt s -x
kadb -¥

3: X Inln)-x
2= X[intm-1]

b) 107 =3
"qu
Iog 3= Jdx-3
foﬂ (%) +7F = dx

(;= log (a)* 1 @F} * 3339

d) 4e0.5x
Li
D.95%

e =%

ln (%4) = 0.5 x
In (6/43
[

=3
l_’.

X =

~ 0.44e

f) 0.3(4°>)=0.2
03 ' 03

O.R¥% _-'2_—
-3 -

044 (%)= 0.2 g

s = loau (3 9/l 4 21 4e2]

0.2 0.2

h) 3)(—4 = 75X+1

(x-4) (og D = (8w +1) log F

T 2
X [043-5¢ l0gF = (697 +41y3
X (1093-5log?) = (09744 093

= log3+4 (g3

Ty3-Blagd o0
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Example: The blood alcohol concentration (BAC) is the concentration of alcohol in a person’s bloodstream.

The relative risk of having an accident while driving a car is given by the equation R= €%, where R isthe
relative risk (how many times more likely a person with a certain BAC isto have a car accident than a person
who has not been drinking), x isthe BAC (expressed as a percentage), and k isaconstant.

a) If the relativerisk is 1.4 when the blood concentration is 0.02%, find k.

R=e"
=D K ey o)

n .4

b) Using k from part a), find the relative risk if the blood acohol concentration is 0.17%.

R - C((u.%ﬂ)(a\?) t[@

[F.9%X move li\éﬁlx/ +v have occident
Hhan Sowmeone Wwhs Wasnt leen drinking
¢) What BAC corresponds to arelative risk of 100?

1

0.02 K R: C(w.‘b?‘lx

(Q.%Q‘l'?‘

(0O = ¢

ln 007 1684 x

(n (0O
- B 24 1
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