
 

3.4 Using Exponents to Solve Problems 
 

Name:________________       Block_____ 
 
A lot of mathematical and scientific formula’s and equations involve variables AND 
EXPONENTS! 
For Example: 𝐴𝐴 = 𝜋𝜋𝑟𝑟2 𝑎𝑎2 + 𝑏𝑏2 = 𝑐𝑐2  𝑥𝑥 = −𝑏𝑏±√𝑏𝑏2−4𝑎𝑎𝑎𝑎

2𝑎𝑎
 𝐸𝐸𝑘𝑘 = 1

2
𝑣𝑣2 

 
Now that you have practiced working with exponents you can apply your knowledge to a 
variety of practical problems. 
 
A) Solving Word Problems with Exponents  
 
Example #1: 
 
Mountain pine beetles can double their population in one year if conditions are right. They 
live in mature lodgepole and jack pine trees by boring into the bark.  Only 5 mm long, these 
small beetles can kill pine trees if their numbers are great enough. Suppose the beetle 
population in a particular area is 10,000 and it doubles each year. What will the population 
be in 1 year? 2 years? 3 years? 
 

a) Create a table to show the growth of the population of pine beetles over 3 years. 
 

a) Time (years) a) Beetle population (#) b) 

   

   

   

   
 
b) Express the population as a product of 10,000 and a power of 2. Add this information to 
your table. 
 
 
 
 
c) What patterns do you notice in your table? 
 
 
 
 
 
d) Write an expression in exponential form to determine the number of beetles in n years. 
Explain what each part of the expression represents. 
 
 
 
 



B) The Pythagorean Theorem 
 
The Pythagorean theorem states that for any RIGHT triangle, the length of the hypotenuse 
squared is equal to the sum of the squares of the other two sides. 
 

 

 

 

 
This can be rearranged in different ways so you can solve for different sides: 
 

𝒂𝒂𝟐𝟐 + 𝒃𝒃𝟐𝟐 = 𝒄𝒄𝟐𝟐 
 
 
 
 
 
 
 
 
 
 

  

 
Example 2: 
 
Solve for the unknown side length: 
 

a)  

 

b)  

 
 
 
  



 

 
 
 

 
 
 
  



A right triangle has two shorter sides that measure 8 cm and 15 cm.  
 
What is the area of a square attached to the hypotenuse of the right triangle?  
 
 

 
 
 
 
 
 
 
 
 
 
 ASSIGNMENT #5        Section 3.4 pg 98-99 

Questions #1—6, 8-9               *10, 11 
 
PRACTICE TEST: Chapter Review pg 101-103 
Questions #1-10, 12, 14-19, 22-24 
 
Extra (if you have time or need more practice) 
Questions # 3, 5cd, 11, 13, 20, 21, 25 
 
Extension Extra Tough BONUS: 
Questions #26, 27, 28, 29 

 


