February 5 MATH 1112 sec. 54 Spring 2020

Solving Exponential and Logarithmic Equations

Base-Exponent Equality For any a > 0 with a # 1, and for any real
numbers x and y

a*=a ifandonlyif x=y.

Logarithm Equality For and a > 0 with a # 1, and for any positive
numbers x and y

log,x =log,y ifandonlyif x=y.
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Example

Find an exact solution' to the equation
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'An exact solution may be a number such as v/2 or In(7) which requires a
calculator to approximate as a decimal.
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Graphical Solution to 21 = 5%
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Figure: Plots of y = 2**' and y = 5* together. The curves intersect at the
solution x =In2/(In5 — In2) ~ 0.7565.
Which curve is y = 2**7, red or blue?
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Log Equations & Verifying Answers

Double checking answers is always recommended. When dealing with
functions whose domains are restricted, answer verification is critical.

Use properties of logarithms to solve the equation
log(x — 1) + log(x —2) = log 12

Led Nl boger Mo o log ) = Do (f54)
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So (x-(x-2) = 12

February 5, 2020 7/14



o w, S\ \)\«'~f ?OGA—J‘*‘\“‘L Q‘j\ﬂl—'{m

X" -o3AX +2 & |

X*-3Ix =10 7 o

.T\"‘" < 'cﬂo\%rf r\‘\ (&) \\O

(x —<)YXx +2) =0

“)(——S = O = ’){;g o

X+1=z o = X=-2
Lue howa o ola s e Ao Mese ssloe W
ors ~ 905 egsaton .

905 (r=1) + Qos (x-2) = Qo5 A

February 5, 2020 8/14



Crvac~ x=¢

Q% (3-) y+Q05(£-2) =

= S s &

Jss Y 4 dog 3 = o
Q°§ (q.‘s) - ﬂos \z-

Ovecl X=-2

Qo> (—Z—l\f 005 (-Z-L)

Tt G unddy~2d =2 S
o a Sslerisa

February 5, 2020

9/14



Applications

When a quantity Q changes in time according to the model

Q(t) = QueM, it is said to experience exponential growth (k > 0) or
exponential decay (k < 0). Here, Q is the constant initial quantity
Q(0), and k is a constant. Examples of such phenomena include

» population changes (over small time frame),

» continuously compounded interest (on deposit or loan amount),

> substances subject to radio active decay

Generally, the model for exponential decay is written Q(t) = Qpe X,

and for growth it is written as Q(t) = Que/! so that it is always
assumed that k > 0.
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Example

The #4Ti titanium isotope decays to **Ca, a stable calcium isotope.

The mass Q is subject to exponential decay

Q(t) = Qe ™ for tin years, and some k > 0.

If the half life (amount of time for the mass to reduce by 50%) is 60
years, determine the value of k.

o lrow Mer ar ke tr0 Q(0)= Q-
aed e €260, Q(60) = L Qs

b
Sne Qe - Qbe\b

2

B — Lok
Q60 = Q. evm(%) = Qo e

gL\éﬂ ) IHNL +uoo »@)MAI UL Q( (9® Q9 VO“Q

February 5, 2020

12/14



-LOol

L Qo'- Q(GO) = Qo (S

s
Le L L, Dot by G
- bOW
o .
_ (oW \
Jn e B _DV\TL
LD Wk = DV\LZ
A
S5 \[_-_ 9./\ 2
__(ob

February 5, 2020

13/14



e con cewre WS oding

Qv\ J;. = \Qw\ Z—\ = "J)"\—L
So _DV\z DV\"L
- ——— =
-0 GO

February 5, 2020 14/14



