
MCR3UI Unit 4 Lesson 1               Exponent Laws 

 

1. Multiplication Law:  nmnm xxx   

When multiplying powers with the same base, keep the base the same and add the exponents.   

Ex 1.     23 xx     (Note:  23 xx  = xxxxx  ) Ex. 2     43 22   

 23 x        432   

 5x         72  

         128  

2. Division Law:  nmnm xxx   

When dividing powers with the same base, keep the base the same and subtract the exponents.   

Ex. 1     25 xx     Ex. 2   34 22    Note:   34 22   

 25 x   342     
3

4

2

2
  

 3x    12     
222

2222




    

        2  

3. Power of a Power Law:    nmnm xx   

If a power is raised to an exponent, multiply the exponents. 

Ex.    2323  xx   NOTE:      3323 xxx   

      6x               33 x  

      23 x  

      6x  

4. Power of a Product Law:       mmm yxyx   

If a Product is raised to an exponent, distribute the exponent to each factor in the base.  

NOTE: This rule does NOT apply to the power of a sum or difference! 

Ex. 1     555 yxyx    Ex. 2    2353 yx   

           232523 yx  

      6109 yx  

NOTE:  There is no “Sum of a Power Rule” or “Difference of a Power Rule”.  (a + b)n ≠ a2 + b2 

(note: the does not equal sign above!)



5. Power of a Quotient Law:    
m
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If a Quotient is raised to an exponent, distribute the exponent to every factor in the numerator and 

denominator. 

Ex. 1   
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  Ex. 2   
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6.  Zero Exponents:  10 x  

Any power with an exponent of zero is equal to one. 

Ex. 1    12 0   Ex. 2      00 22    Ex. 3    1237
073  yx  

              1  

Proof:   
22 33    22 33   

=
33

33




   = 223    

=
9

9
   = 03  

=1    So, 130   

7. Negative Exponents:  
m

m

x
x

1
  

A negative in the exponent of a power means to ‘flip the base’ or  ‘take the reciprocal’.  A negative 

exponent has nothing to do with the sign of the number. 

Ex. 1   
2

2 1

x
x   Ex. 2   

2
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1
4   Ex. 3   

33
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  Ex. 4   
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Ex. 4  Simplify first, then evaluate using x = 2.   
64

125
     9  

   523 xxx    When x = 2,     

523  x    42  
4x     16  

 



Example 1:  Simplify. Leave answers with only positive exponents. 

a)  𝑎5 × 𝑎2 × 𝑎 b)  (𝑛2)3 c)  (
𝑦2

𝑦3) × 𝑦−6 × 𝑦0     d)  2𝑎−3      e)  (4𝑎)−2 

     =  a5+2+1      = n6    = 𝑦−1−6+0              =
2

𝑎3
     =

1

(4)2(𝑎)2
 

     =  a8      = y-7          =
1

16𝑎2
 

       = 
1

𝑦7
 

f) 
𝑦0

2𝑎−3
          g)  (4a3c2)3(-3ac-4)2       h) 

𝑥7𝑦+1

𝑥7𝑦−6
 i) 

3−1

𝑥0+23
 , 𝑥 ≠ 0 j) 

2−5+2−3

2−4
 

 =
1

2𝑎−3
 = (4)3(a3)3(c2)3(-3)2(a)2(c-4)2    =𝑥(7𝑦+1)−(7𝑦−6)   =

2−5

2−4
+

2−3

2−4
 

=
1

2
×

𝑎3

1
 = 64×9a9a2c6c-8       =𝑥1+6    = 2−5+4 + 2−3+4 

 =
𝑎3

2
  = 576a11c-2        =𝑥7    = 2−1 + 2 

  = 
576𝑎11

𝑐2
        = 2

1

2
 

         OR    
2−5+2−3

2−4
×

25

25
 

              =
20+22

2
 

             =
1+4

2
 

              =
5

2
   

There are still other ways  

to correctly evaluate  

this question using exponent laws 

 

Example 2: What is the volume of the cube with side lengths of x-2y? 

  V = s3 , where s is the side length of the cube. 

  V = (x-2y3)3 

      =  x-6y9 

      =  
𝑦9

𝑥6
  

  



Unit 4  Lesson 2  Laws for Rational Exponents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. Powers of the form:  nx
1

 

The exponent n
1 means to take the nth root.  i.e.  

nn xx 

1

 

Ex 1.     2

1

x     Ex. 2     3

1

x   Ex. 3    12

1

x   Ex. 4     2

1

81  

 2 x   3 x    12 x             81     

 x                   9     

 

Ex.  5    3

1

)27(   Ex. 6   4

1

)64(  Ex. 7     3

1

)64(   Ex. 8     6

1

)64(  

 3 27    4 64   3 64   6 64  

 = -3    not possible   = 4   = 2 

(You may take the odd root of a negative number but  

you may not take the even root of a negative number) 

  

Use your calculator to evaluate: 

a)  2

1

9     b)  2

1

49     c) 4

1

625  
  = 3      = 7      = 5 

Note: √9 = 3  √49 = 7     √625
4

= 5 

  ∴ 2

1

9 = √9 𝑎𝑛𝑑 4

1

625 =  √625
4

 ; so the denominator of the exponent determines the 

“index” of the root. 

na

1

= √𝑎
 𝑛

 , where “n” is called the ”index”, and “a” is called the “radicand”. 

This is read as the “nth root of a”.  “What number to the exponent n will equal a?” 



MCR 3UI Unit 4 Lesson 2 

Laws for Rational Exponents 

  

 

 

 

 

 

 

 

 

 

 

 

 

9. Powers of the form:  n
m

x  

The exponent n
m

means to take the nth root and raise the answer to an exponent m.   

i.e.,      n mmnn
m

xxx     * the denominator of the exponent is the index of the root. 

Ex 1.    4

3

x     Ex. 2    3

2

x   Ex. 3   4

3

81   Ex. 4     
3

2

125  

         4 3x            3 2x        34 )81(                   23 125    

    Or      34 x             Or      23 x         33                     25    

           27          25   

 

Ex. 5       2

3

9   Ex. 6      5.29   Ex. 7     
3

2

8

27










 Ex. 8     

2

3

25

4










 

        =(√9)
3
   = 2

5

9


    = 
3

2

27

8








  =

2

3

4

25








 

        =  23   =
1

(√9)
5    = 

( √8
3

)
2

( √27
3

)
2  = 

(√25)
3

(√4)
3

 

        =  8   = 
1

35
    = 

22

32
   = 

53

23
 

    = 
1

243
    = 

4

9
   = 

125

8
 

Evaluate:   3

2

8  

= 23

1

)8(  

= (√8
3

)
2
 

= 22 

= 4 

‘Undo’ the Power of a Power Law 


