
MPM1DI- Unit 3: Powers-Lesson 1      Date: ____________________ 
 

Exponent Laws for Multiplying and Dividing Powers with the Same Base 
 

       Question                             Long Expansion          Short Expansion 

1.   42 )5()5( �u�         ����u�� )5()5()5()5()5()5(    

2.   35 77 y                 
uu

uuuu
777

77777  

 

 

3.    � �� �
4

25

y
yy              

)()()()(
)()()()()()()(

yyyy
yyyyyyy

 

 

 

 

4.  � �� �
23

34

yx
xyyx                 

����
��������

yyxxx
yyyxyxxxx  

 

 

 

 

 u nm aa  _____. To multiply powers with the same base, ______   the base and ______ the exponents.  

 y nm aa  ______. To divide powers with the same base,_______the base and ___________ the exponents. 

 
Ex. 1.  Simplify to a single power. 

            a)  � �� �2515 22      b)  12

18

x
x

        c)  1318 33 �� u           d)  610 �� y yy      e)  5.03
1

66 u
�

   

 
 
 
 
 

           f)  
51015

9
8

9
8

9
8

¸
¹
·

¨
©
§y¸

¹
·

¨
©
§

¸
¹
·

¨
©
§   g)  � �� �� �� �� �xxx 285 44   h)  

� � � �� �
� �� �� �� �210

1687

33
3

��
�

xx
xx

 

 
 
 
 
 
 
 
 

C 5b Gs2t4 fsj6

72 75 3 72

guys y
t4
Ey't

4

y
rig x

g T
x5gl2

x2y2amtnkeep add
ann keep subtract

21st's g 318413 y
toC6 65 612

240 39893 y
lots 6 IttXb 331
y
4 6

6T

i C
4514 821

I

C37 811615110 5 4bx Tj
120 E3EI or43,57

eC353 2411

L 34 13



Ex. 2.  Simplify to a single power, and then evaluate. 
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Ex. 3.  Simplify using the exponent laws, and then evaluate for 5 x  and 2� y . 
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MPM1DI- Unit 3: Powers-Lesson 2      Date: ____________________ 
 

Exponent Law for Power of a Power 
 

Warm-up:    i)   u nm aa    ii)  n

m

a
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1.  Simplify to a single power, and then evaluate. 
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2.  Simplify using the exponent laws and express the final answer using scientific notation. 
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3.  Simplify the following expressions using the exponent laws and evaluate for 1� x  and 4 y . 
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        Power                         Long Expansion          Short Expansion 
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� �  
nma  _______  To simplify a power of a power  _________the base, ________________the exponents.  

Ex. 1.  Simplify to a power with a single exponent. 
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Ex. 2.  Simplify to a single power, and then evaluate. 
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Ex. 3.  Simplify using the exponent laws,                 Ex. 4.  Express 64 as a power of base: 

            and then evaluate for 2� y .            i)  8       ii)  4          iii)  2  
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MPM1DI- Unit 3: Powers-Lesson 3      Date: ____________________ 
 

Exponent Laws for Power of a Product and Quotient 
 

Warm-up:    i)   u nm aa    ii)  n
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a
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1.  Simplify to a single power, and then evaluate.             2.  Express as a power of the base indicated. 

      a)  

3

6
5

2
1

3
1

3

33

¸
¸
¸

¹

·

¨
¨
¨

©

§
u
�

  b)  � �> @ � � 83
432 44 ���   a)  516  with base 2  b)  327  with base 3    

 
 
   
 
 
 
 
                
 
 
 
       

         Power                   Long Expansion         Short Expansion 
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� �  
nmba  ___________   To simplify a power of a product,  _____________  the exponent with  

                                                  each factor of the base. 
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   To simplify a power of a quotient,  _____________the exponent with  

                                                  each factor in the numerator and denominator. 
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   Ex. 1.  Simplify the following algebraic expressions using the exponent laws.  
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Ex. 2.  Simplify using the exponent laws, and then evaluate for 3 a and 2� b . 
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MPM1DI- Unit 3: Powers-Lesson 4      Date:____________________ 

 

Zero and Negative Exponents 
 

Warm-up:    i)   u nm aa         ii)  n

m

a
a            iii)  � �  

nma         iv)   ¸̧
¹

·
¨̈
©

§
n

m

m

dc
ba  

 
 
1.  Simplify using the exponent laws,                                            2.  Simplify to a single power of base 2 ,  
     and then evaluate.               and then evaluate. 
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                      More Exponent Laws 
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To evaluate a power with a negative exponent, take the  ________________________    of the base 
in brackets and raise it to the  _____________________  exponent. 
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Zero and Negative Exponent Laws 
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Ex. 1.  Evaluate each of the following using the exponent laws.  
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Ex. 2.  Simplify to a single power, and then evaluate. 
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MPM1DI- Unit 3: Powers-Lesson 5      Date: ____________________ 
 

Negative Exponents and Scientific Notation  
 

Scientific  Notation:   is a way of writing an extremely large or extremely small number  

                                              as a decimal between 1 and 10, multiplied by a power of 10. 
                 speed of light    mass of a proton 
                000000300  m/s              76001000000000000000000000.0   grams  

 
 
Ex. 1.  Express in standard form. 

            a)  5106.1 u                 b)  21085.3 �u                       c)  8101.2 �u        
 
 
 
 
 
 
Ex. 2.  Express in scientific notation. 

            a) 0003005               b)   802000000.0       c)  5101.54 �u                d) 910282.0 u             
 
 
 
 
 
Ex. 3.  Express each number in scientific notation, simplify using the exponent laws, and then evaluate. 
            Leave your final answer in scientific notation.    
            a) )032000.0()00000000040(          b)   )00000000040()032000.0( y       
 
 
 
 
 
 
 
 
 
Ex. 4.  According to the U.S. National Debt Clock, the outstanding Public Debt is about 16 trillion dollars. 
           If the estimated population of the United States is 320 million, determine each citizen’s share of  
           of the debt. 
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MPM1DI- Unit 3: Powers-Lesson 6      Date: ____________________ 
 

Negative Exponents and Algebraic Expressions 
 

Simplifying Algebraic Expressions: 
 

Ex. 1.  Simplify using the exponent laws, and then express your final answer with only positive exponents, 
            if applicable.  
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