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· ·

This means “ ” multiplied by 

_______ “ ” times. 

· · · ·

The base is only what is  in front of the power.  In order for a negative 

symbol to be included in the base, it must be grouped with parentheses. 

· ·

 

· ·

 

The negative symbol is NOT part of the base. The negative symbol IS part of the base. 
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Any term raised to a 
power of  is… 

Any term raised to a 
power of  is… 

Example: 

Example: 
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We must 

______________________________ 

in order to add and subtract with exponents. 
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Multiplying bases 

Power to a Power 
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Division with Exponents 
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We Negative Exponents 

 Negative exponents make _________________ numbers and 
NOT _________________  numbers. 

 Negative exponents must become ________________  by  
_______________________________________  or  ________________________________________. 
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Scientific Notation: Basics 

7,500,000,000 = ___ ∙ 10__ 

0.00000479 = ____ ∙ 10__ 

Positive Exponents =  

Negative Exponents =  
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Operations with Scientific Notation 

Steps: 

1 Multiply first terms 

2 Add Exponents 

Multiplying 

Steps: 

1 Divide first terms 

2 Subtract Exponents 

Dividing 

Steps: 

1 Add first terms 

2 Exponent stays the same 

Adding 

Steps: 

1 Subtract first terms 

2 Exponent stays the same 

Subtracting 

For adding & subtracting, the exponents must be the same!  If they are not, make them 
the same! 
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Properties of Exponents 

There are many properties of exponents that we will study.  Below, we will investigate many properties and practice using those properties. 

Exponents of Zero and One 

(−2)0 =                        41 =                            (
1

2
)0 =                  (

1

3
)1 

Any term raised to the zero power is _________________ 

Any term raised to the power of one is _______________ 

 

Adding/Subtracting with exponents 

6𝑦2 + 4𝑦2 =     10𝑤2 − 5𝑤3 =     𝑧3 + 𝑧2 = 

 

 

What rule can you generalize when adding and subtracting terms with exponents? ______________________________ 

 

Multiplying with exponents 

 

6𝑦2 ∙ 4𝑦3 =    2𝑐4 ∙ 3𝑐6 =    3𝑘−2 ∙ 8𝑘4 = 

 

 

𝑎2𝑐4 ∙ 3𝑎3𝑐9 = 

 

 

𝑥2 ∙ 𝑥4 = 𝑥 ∙ 𝑥 ∙ 𝑥 ∙ 𝑥 ∙ 𝑥 ∙ 𝑥 = 𝑥2+4 =  𝑥6 

3𝑥2 ∙ 4𝑥3 = 3 ∙ 𝑥 ∙ 𝑥 ∙ 4 ∙ 𝑥 ∙ 𝑥 ∙ 𝑥 = 12𝑥2+3 = 12𝑥5 



10 

Raising a Power to a Power 

 

(𝑦4)−2 =     (𝑏2)3 ∙ (𝑏4)5 =     (𝑚2𝑘3)4 = 

 

 

 

Division with exponents 

 

 

 

 

 

3𝑥2𝑦7

𝑥5𝑦3 =       
𝑤4

𝑤9𝑚5 =  

 

 

Negative Exponents with Numbers 

 
 
 
 
 
 
 
 
 
 
 

(𝑥2)3 = 𝑥 ∙ 𝑥 ∙ 𝑥 ∙ 𝑥 ∙ 𝑥 ∙ 𝑥 = 𝑥2∙3 =  𝑥6  

(2𝑚2)3 = 2𝑚 ∙ 𝑚 ∙ 2𝑚 ∙ 𝑚 ∙ 2𝑚 ∙ 𝑚 =  16𝑚2∙3 = 16𝑚6 

𝑎4

𝑎2
=  

𝑎 ∙ 𝑎 ∙ 𝑎 ∙ 𝑎

𝑎 ∙ 𝑎
=  

𝑎 ∙ 𝑎 ∙ 𝑎 ∙ 𝑎

𝑎 ∙ 𝑎
= 𝑎 ∙ 𝑎 =  𝑎2 

6𝑚4

2𝑚2
=

6

2
𝑚4−2 =  3𝑚4−2 = 3𝑚2 

3−1 =
1

31
=  

1

3
 

3−4 = 

3−2 =
1

32
=  

1

9
 

3−5 = 

3−3 = 𝑥−6 = 
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Negative Exponents with Variables 

Rules in math request for there to be no negative exponents in a final answer, therefore there is a property that allows 

us to remove the negative sign in exponents.  Fill in the chart with the appropriate solution.   

 

 

𝑎𝑏−2 =       
𝑥−2

𝑥2𝑦2 = 

 

Putting It All Together! 

Now, we are going to take all of these rules and simplify expressions using many of them at one time. 

 

1.  
15𝑎5𝑏2𝑐4

25𝑎3𝑏−3(𝑐2)3 =      2.  
3𝑥6

(𝑥1)3 = 

 

 

 

 

3.  (−3𝑥−1𝑦2)4 =      4.  (−5𝑥−2𝑦)(−2𝑥−3𝑦2) 

 

 

𝑎−3 =  
1

𝑎3
 

𝑎2𝑥4

𝑛−7
= 

3𝑎−4

2
=

3 ∙ 𝑎−4

2
=

3

2𝑎4
 

 

𝑎2𝑔−7 = 

7𝑥

5𝑎−9
=  

7 ∙ 𝑥

5 ∙ 𝑎−9
=  

7𝑥𝑎9

5
 

𝑒−8

𝑝−2
= 
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Properties of Exponents 
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Start 
𝑥3

(𝑥2𝑦4)3
 1

𝑥3𝑦12
 

1

𝑥
6

𝑦
1

2
 

𝑥3 ∙ 𝑥4 ∙ 𝑥−2 

𝑥−1

𝑥−3
 𝑥2 

1 𝑥
2

 

(𝑥2𝑦−2)3

(𝑥4𝑦7)0
 

𝑥
5

 

3𝑥5 𝑥−2

𝑦−3
 

𝑦
3

𝑥
2

 

𝑥6

𝑦6
 

𝑦𝑥−2

2𝑦−3
 

𝑦0

𝑥0
 

1
 

𝑦4

2𝑥2
 

2
𝑦

4

𝑥
2

 

(2𝑥2𝑦−2)3

𝑦2
 

 End 
 

8𝑥6

𝑦8
 

𝑦
6

𝑥
6

 
𝑥

6

8
𝑦

8
 

4𝑦−2

2𝑦−3𝑥
 

2
𝑦 𝑥

 

(
𝑦2

𝑦−3𝑥
)

−2

 𝑥2

𝑦10
 (

𝑦2

𝑥−2
)

−3

 1

𝑦6𝑥6
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Writing Equivalent Expressions 
For each expression given, please write 4 additional equivalent expressions using the method indicated. 

Expression 
Write using 

Multiplication 
with Exponents 

Write using 
Division with 

Exponents 

Write using 
Raising a Power 

to a Power 

Write using any 
method you 

chose 

105 

    

𝑥−7 

    

𝑎8 

    

𝑦9 

    

𝑎2𝑏5 

    

𝑦0 

    

1

𝑎5
 

    

𝑎−5𝑏4𝑐8 

    

𝑎−5

𝑏7
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Operations with 

Scientific Notation 
Directions:  Record your answers here as you work through the stations. 
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Operations with Scientific Notation 

1.)  (8.56 × 105) + (3.2 × 104) 

 

 

 

 

2.)  (4.67 × 10−4) + (5.9 × 10−4) 

 

 

 

 

3.)  (4 × 104) − (2.5 × 102) 

 

 

 

 

4.)  (5.12 × 10−6) − (4.23 × 10−6) 

 

 

 

 

5.)  (6 × 103)(3 × 102) 

 

 

 

 

6.)  (7.398 × 10−1)(1 × 10−1) 

 

 

 

 

7.)  
(2.8 ×107)

(3.5 ×103)
 

 
 

 

8.)  
(4.77 ×108)

(3.5 ×10−3)
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8.EE.4 Operations with Scientific Notation 

Situation:  It is your job to figure out how many Americans eat at Gooeyburger every day.  Use the following information 

to help you. 

 There are about 8 𝑥 103 Gooeyburger restaurants in America. 

 Each restaurant serves an average of 2.5 𝑥 103 people every day. 

 

Explain your reasoning and show your work. 

 

 

 

 

 

 

 

 

 

 

 

Situation:  The world is consuming approximately 87 million barrels of oil per day.  At this rate of consumption, how long 

will the known oil reserves of 1.653 𝑥 1012 barrels last? 

 

Explain your reasoning and show your work. 

 

 

 

 

 

 

 

 

 

 

Additional Practice:  𝑝 = 4 𝑥 1014 and 𝑞 = 8 𝑥 109. 

 

 a.)  What is the value of pq? 

 

 

 

 b.)  What is the value of  
𝑝

𝑞
? 

 

 

 

 


