
  

Solve each equation.  Remember to show your work.  You may use scratch paper if necessary. Match an 
answer from an exponential equation with an answer from a logarithmic equation.  Then color accordingly.  
Enjoy! 😊 

A. 
4-4x + 5 + 2 = 18 

Green 
Log5(3x+8) = log5(6x-5) 

B. 
2 + 81x-2 = 11 

Purple 
log4(12x+4) = 3 

C. 
25x+3 + 10 = 35 

Yellow 
log7(16x+9) = 2 

D. 
63x+7 = 36x+6 

Red 
log3(8x-3) = 3 

E. 
4x+3 = 162x-5 

Pink 
(4x - 1) log 9 4 = log 9 16 

F. 
8x-6 = 1

25Z-12
 

Brown 
log2(8) + log2(2-7x) =7 
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Solving Logarithmic & Exponential 
Equations



Solving Logarithmic Equations
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Main Ideas/Questions Notes/Examples 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Solving 

 
 
 
 
 
 
 
 

Type 1:  
 
 

log = log 
 

1 Condense the logarithms on each side of the equation. 

2 
 
 

Use the one-to-one property:    If log log ,b bx y  then 

3 Solve and check for extraneous solutions.   

Directions:  Solve each equation.  Check for extraneous solutions. 
1. 3 37 1 5 17log ( ) log ( )x x�  �  2. 2 4 14ln ( ) ln ( )k k k�  �  

 

3. c  
4. 7 7 7

16 5 3 8
3

log ( ) log ( ) logw w� � �  �  

5. 4
4 4

14 3 16
2

log ( ) log ( )p p�  �  

 
 
 

6. 32 1 80 5
2

ln( ) (ln ln )a� �  �  

   
 

  Name: 
____________________________________________________
_______________ 

 
 

Class: 
________________________________
________________________________
___ 

 
 

Date: 
   
 

                 Topic: 
____________________________________________________
_______________ 

x y 
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4 3 8� �  log log ( ) log

Type 1:
log=log

log3(7x-1) = log3(5x+17) ln(x2 -4x) = ln(x -14) 

Type 2:
log=number

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Solving 

 
 
 
 
 
 
 
 

Type 2:  
 
 

log = number 
 

1 Condense and isolate the logarithm. 

2 Rewrite the equation in exponential form.    

3 Solve and check for extraneous solutions.   

Directions:  Solve each equation.  Check for extraneous solutions. 
7. 2 3 4 7log ( )x �   8. 2 9ln a   

9. 6 7 5 3log ( )w � �  �  10. 2
92 2 4 5log ( )k k� � �   

11. 4 42 3 2 3 2log ( ) log ( )v v� � �   
 
 

12. 1 27 5 4
3
ln ln( )x� � �   

13. 2 23 1 5log ( ) log ( )n n� � �   14. 2
2 2 3 5 2log log ( )c c� �   
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log2(3x-4) = 7 ln 2x = 9



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Main Ideas/Questions Notes/Examples 

Solving 

 
 
 

(using logarithms) 
 

If using a common base is not possible, exponential equations can be 
solved using logarithms. 

1 Isolate the exponential expression. 

2 Take the logarithm of each side. 

3 Expand the logarithms if necessary using the power rule.  

4 Solve and check for extraneous solutions. 

(  

1. 3 80x =  2. 140xe =  

3.  15 18x+ =  
4. 

2 51 120
3

x�
§ · =¨ ¸
© ¹

 

5. 3 25 108xe + =  6. 42 8 50x�� � = �  

   
 

  Name: 
____________________________________________________
_______________ 

 
 

Class: 
________________________________
________________________________
___ 

 
 

Date: 
   
 

                 Topic: 
____________________________________________________
_______________ 

x y 
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Solving Exponential Equations

Using 
Logarithms

ex= 1403x = 80 5x+1= 18 (!")
2x-5= 18

Using a 
Common Base

e4x-1= e5-2x32x-9 = 37 94x-26= 81 2x-9= 32x+3



Review!
LOGARITHMIC EQUATIONS 
1. 7 713 3log ( ) log ( )x x+ = �  
 

2. 2
2 2 213 1 3log ( ) log ( ) log ( )n n n+ = � + +  

 

3. 12 3 16 7
4

ln( ) ln ln( )a a� + = � + +  

 
 

4. 3 4 6 6log( ) log( ) log( )c c c+ � � = +  

5. 2 5 23 9 2log ( )v + � = �  6. 16 16
15 2
2

log ( ) log ( )p p+ � � =  

7. 1 3 2 7ln( ) lnr + + � =  8. 9 9
1 64 2 2
3
log log n� + � =  
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EXPONENTIAL EQUATIONS 

9. 
2 6

11 9
27

x
x

�
�§ · =¨ ¸

© ¹
 10. 

4
3 1 214 32

8

m
m m

+
+ �§ ·= �¨ ¸

© ¹
 

11. 15 90w� =  12. 3 2 16 120re � � =  

13. 2 54 9 14 6k+� � + =  14. 82 5 9 21
3

m�� � =  

15. 4 1 53 8x x+ �=  16. 2 3 15 24 7x x+ �=  
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UQcOe HaUROd¶V CaVK Graph 

 

 

According to the chart, approximately when will your original inheritance double in size? 

________ years 

 
The compounded interest formula is pictured below.  Create a formula using the information from the Uncle Harold 
story.  

• According to the chart, approximately when will your original 
inheritance double in size?    ________________ years

The compound interest formula is pictured on the following page. 

• Create a formula using the information from the Uncle Harold story.

_________________________________________________
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Looking at the number of gallons remaining between 3 and 6 hours on the chart, how do you know that the answer 
above makes sense? 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 

The half-life formula is pictured below.  Create a half-life formula using the information from the Urikium disaster.

 

 
 

 
Use a calculator to help you fill in the chart below using your formula above.  Round to the nearest gallon. 

# of hours after spill 0 1 2 3 4 5 6 7 8 
# of gallons remaining          

 

Now plot each of these points on the Uriukium Disaster Graph. 

What do you notice about each of the points? 
 

 

When will the number of gallons reach exactly zero?  Explain! 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

MONETARY GROWTH 
You inherit $5,000 from your long lost Uncle Harold.  The bad news is that the money must sit in a bank account for 
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 
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 0 1 2 3 4 5 6 

$ in account               

 
Use the chart above to create a graph. 

Uncle Harold’s Cash Graph
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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: $____________________ 

 

PORW WheVe WZR SRiQWV RQ Whe UQcOe HaUROd¶V CaVh GUaSh aQd cRQQecW aOO Rf Whe SRiQWV RQ Whe gUaSh.  Label this line: 
³M\ MRQe\´ 
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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.   

:ULWH WKH HTXDWLRQ WKDW UHSUHVHQWV WKH PRQH\ LQ \RXU EURWKHU¶V DFFRXQW RYHU WLPH. 
 
________________________________________ 

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               

 
PORW WKH SRLQWV RQ WKH 8QFOH HDUROG¶V CDVK JUDSK.  CRQQHFW WKH SRLQWV ZLWK D OLQH, DQG ODEHO LW: ³BRO¶S MONE<´. 

ASSUR[LPDWHO\ ZKHQ ZLOO \RXU EURWKHU¶V DFFRXQW KDYH PRUH PRQH\ WKDQ \RXUV? 

Between _______ and _______ years. 

 

HRZ PXFK PRUH PRQH\ ZLOO \RXU EURWKHU¶V DFFRXQW KDYH WKDQ \RXUV LI \RX ERWK OHDYH WKH PRQH\ LQ WKH DFFRXQWV IRU 
20 years? 

$____________________ 

 

 

  


