Solving Logarithmic & Exponential

Equations

Collering feet

Solve each equation. Remember 1o show your work. You My use scratch paper iff hecessary. Match an
ahewer £rom ah exponential equation with an ahewer £roMm 2 logarithmic equation. Then color accordingly.

Enjoy @

A. Green

™ +54+9 =18 Logs(3x+8) = logs(6x-5)
k. Purple

2 +81X2=11 logu(12x+L) =3

C Yellow

25%*3 +10 =35

logx(16x+9) = 2

D.
69x+7 - 96x+6

Red
logs(8x-3) =3

£, Pink

(X3 = 1625 (Ux -1 logoll =logoel6
E Brown

gx-6 = ! l0oga(8) + loga(2-#x) =7







E0uations

W 1 : @ Condense the logarithms on each side of the equation.

@ Use the one-to-one property:

If log, x =log, y, then

9 Solve and check for extraneous solutions.

l0ogs(7%-1) = logs(5x+17) IN(X2 -4x) = In(x -14)

Condense and isolate the logarithm.

Tgpe 9

S~

Rewrite the equation in exponential form.

log=number ¢

l0g,(3x-4) =7

Solve and check for extraneous solutions.

INn2x=9




Selving [ upsnential Equations

Wiy
),@gamﬂﬁww

3*=80

Isolate the exponential expression.

Take the logarithm of each side.

Expand the logarithms if necessary using the power rule.

OO

ex= 140 5H=18
|

Solve and check for extraneous solutions.

@ | Rewrite the equation using a common base.

@ | Use the properties of exponents to simplify each side of the equation.
© | Use the one-to-one property: If b* =5”, then ¥ = Y

@ | solve!

e4X-]: eS-Qx 94X—26: 8'| 2)(_9: 32X+3




LOGARITHMIC & EXPONENTIAL EQUATIONS 2o

1. log,(x +13) =log, (3 - x) 2. log,(n* +13) =log,(n—1) +log,(n + 3)

3. 2.In(a+3) =%-In16+ln(a+7) 4. log(3c + 4) ~log(c —6) =log(c + 6)

5. log,(5v+23)-9=-2 ]
9,(5v+23) 6. 10g,,(p+5)-log,(p-2) =

7.In(r++3-In2=7 8.%-I09964+2-I099n=2

© Gina Wilson (All Things Algebra®, LLC), 2017



EXPONENTIAL EQUATIONS

.| 2x-6 .| m+4
9. (—j =9 10. 47" = (—] -32"
27 8

11. 5" =90 12. &7 -16=120
2k+5

13. —4-97" 414=6 14. 2.57% _9 _oj

15. 34x+] — 8)(75 16. 42X+3 — 71572,‘(

© Gina Wilson (All Things Algebra®, LLC), 2017



MONETARY GROWTH
Uncle Harold’s Cash Graph
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the next ten years until you can use it. The account earns 7.2% interest, compounded annually. This means that you

will need to multiply the amount of money by 1.072 to determine how much money remains at the end of the next

You inherit $5,000 from your long lost Uncle Harold. The bad news is that the money must sit in a bank account for
year.

Fill in the chart below to determine how much money is in the account at the end of each year.

Round to the nearest penny!

# of years

$ in account

Use the chart above to create a graph.

According to the chart, approximately when will your original

inheritance double in size?¢

The compound interest formula
Create a formula using the information from the Uncle Harold story.



interest

rate\_ 7

n-t
A =0

AMmount Principal \

(at a given time) (original amount) Number
of times
n=1- Annual compounded
Nn=2: Semi-Annual
Nn=4: Quarterly /
Nn=12: Monthly
N=365: Daily

Uncle Harold Formula:

Use this formula to find the balance (the amount of money that would be in the account) at the end of ten years.

equation: balance: $

Use this formula to find the balance if you let all of the money earn interest for 20 years. (Show work below.)

equation: balance: $

Plot these two points on the Uncle Harold’s Cash Graph and connect all of the points on the graph. Label this line:
“My Money”

You are surprised to learn that your brother also received money from Uncle Harold. He only received $4000, but his
account is earning 12% interest, compounded monthly.

Write the equation that represents the money in your brother’'s account over time.

Fill in the chart below, using the equation above. Remember that you should type (n-t) in parenthesis!

# of years 0 2 4 6 8 10 12

$ in account

Plot the points on the Uncle Harold’s Cash graph. Connect the points with a line, and label it: “BRO’S MONEY”.
Approximately when will your brother’'s account have more money than yours?

Between and years.

How much more money will your brother’'s account have than yours if you both leave the money in the accounts for
20 years?

$




