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Déja Vu, It's Algebra 2!

Lesson 20
Exponential & Log Equations

An Exponential Equation is an equation containing
one or more expressions that have a variable as an
exponent.

We will look at two methods for solving exponential
equations:
1. Try to get the bases the same.

If b =bY,then x=y (b>0,b#1)

2. Take the logarithm of each side.
If @ = b,thenloga =logb (g >0,b >0)
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Example:
Solve:
98—x::27x—3

8—x x—3
=) =)
316—2)( _ 33)(—9

16—-2x=3x-9

Check on calculator:

Flotl Flakz Flok:
= = ]
wMNeBR2V Tl E—30
M=

“Ny=

wMe=

~MNe=

wMes

W IHOOW
amin=d
AMax=E5
necl=1
Ymin=-1
“Ymax=186a
Y= l=A
H“res=1

Igt-zr's-z-:ti-:-n

S ) ——
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Example:

Solve:
1 2x—1

5 =4o(44‘2")
32

—2x+1
(25) ::23(28—4x)

2—10x+5 _ 23+8—4x

—10x+5=1—-4x
—-6x=6

x=-1
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Example:
Solve:
4 '=5

Iog(4x_'):log(5)
(x—1)log4:|ogs
_y_log5
_ﬁog4
log5

xX=——+1= 2.161
log4

Check on calculator:

Flotl Flokz Flok:
B4 E-10
~NzBS

W=

wly=

wNe=

“NE=

W=
WIHDOW
amin=1
AMARE=5
necl=1
Ymin=-5
Ymax=15
Y= 1=K
ares=1

rd—‘__PFJﬂf;

InEgrseckion
a=c.1e08984 Y=E
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Example:
Solve:

6e ¥ = 5(22")

In(ee"‘) = ln(5-22x)

¥ —In5+In2%¥

INn6—x=In5+2xIn2
—x—-2xIn2=In5-1In6
x(—1-2In2) =In5-1n6
o In5-In6 _ In6—-In5
—1-2In2  In4+1

In6+Ine”

~ 0.0764

Check on calculator:

Flatl Flotz Flots
~MNBSe™ i —E =52
2

“Ne=

wWa=

“Ny=

wNe=

]
a=0reb0ze: 1Y=0
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A logarithmic equation is an equation with a
logarithmic expression that contains a variable.

You can solve a logarithmic equation by doing the
following:

1. Isolate the logarithm (this may require
condensing!')
log, x =a

2. Convert it to exponential and solve
log, x =a

b? = x

3. Check your solutions: (remember, we can only
take logs of POSITIVE numbers!')

F1=TniH)
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Example:
Solve:

2log, (2x—1) =2

logg (2x—1)=—1
6 =2x—1

1
2x=1+—
6

2Xx =

o | N

7
x =—~0.5833
12

Check on calculator:

Flotl Flotz Flat:
EE;EllnﬂEH—lhflﬁ

~WezE -2
“Wir=
~My=
wHe=
“NE=

b THDOL
amin=-1

Anax=a
macl=1
Ymin=-4
VYmax=2
Y=cl=1
mres=1

Inkerseckion
= EB=EEZZE Y=-2
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Example:
Solve:
logy, x +log,, (x +1) =1

logy, (x(x+1))=1

x2+x-12=0
(x+4)(x-3)=0

x=-4,3

x =3 (x = —4 does not work)
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Example:

Solve:

log, x% =17

Check on calculator:

Flakl Flotz Flot:
N1l CRE I TRcd

~HzBY
M=
~My=
wMNe=
wNWE=

W I HOC
amin= -28E
mmax=2LHA
Ascl=H
Ymin=3
Ymax=5
Ve l=
mres=]

Example:

Solve:
2

log, x* =7
2log, x =7
log x—7
X ==
2

472 _

x=\/477=128

1= Inin A TRy
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n=1:zH V=r
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Déja RE-Vu

Interesting varieties:
Example:
Solve:

log, (log; x) =1

271 - log; x

log; x = 1
2

32 _,

x=+/3~1732

References:

Example:
Solve:

In(x +5)=e* >

In(x+5)= e’

5

X+5= eek
or
ln(ln(x—i-s)) =x-5

Can't isolate the x. Any attempts
to “undo” the other side “unlocks”
one x, but “traps” the other.

We solve this one on the calculator.

Flatl Flekz Flokz

~MiEERCEES) W THODW
“MeBe =52 “min=m&
M= Hmax=g
WMy = necl=1
W= Ymin=-5
. Ymax=5
M= Yeol=1
“Me= ares=1

Inkersechion
n=L.HE9R0ED  Y=Z ZHESSON

All images TI-83+ calculator or Tl-Interactive Software
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