
Lesson 2.7:  Negative Exponents and Reciprocals 
Specific Outcome:  3.1 – Explain, using patterns, why  𝑎−𝑛 =  

1

𝑎𝑛 , 𝑎 ≠ 0.   3.6 – Identify and correct errors in a simplification of an expression that 

involves powers.  3.3 – Apply the exponent laws to expressions with rational and variable bases and integral and rational exponents, and explain 
reasoning. 

REVIEW (Gr. 9):    Two numbers are reciprocals if their product is 1:      
 
                                                                                          Similarly:    
 

Practice:  Write the reciprocal for each of the following numbers. 

a)  6                   b)  11                c)  −41                d)  −0.5              e)  
1

2
                 f)  

8

5
                   g)  −

4

9
                 h)  −

1

7
 

 
 
 

POWERS WITH NEGATIVE EXPONENTS 

                                       𝒂−𝒏 = (
𝟏

𝒂
)

𝒏

=
𝟏

𝒂𝒏     𝒂𝒏𝒅    
𝟏

𝒂−𝒏 =  (
𝟏

𝒂
)

−𝒏

=  𝒂𝒏                 𝒂 ≠ 𝟎 

  

                        (
𝒂

𝒃
)

−𝒏

=  (
𝒃

𝒂
)

𝒏

                                                                    𝒂, 𝒃 ≠ 𝟎 

 
Practice:  Write each power with a positive exponent. 

a) 2−2               b) (−5)−4              c)   
1

4−2        d)  (−
1

3
)

−5

        e)  (
4𝑎

3
)

−2

       f)  𝑥−3          g)   (
1

𝑥
)

−7

 

 
 
 
 
 
 
POWERS WITH NEGATIVE RATIONAL (Fractional) EXPONENTS  

                      𝒂−
𝒎

𝒏   =  (
𝟏

𝒂
)

𝒎

𝒏
         𝒃𝒆𝒄𝒂𝒖𝒔𝒆 𝒆𝒙𝒑𝒐𝒏𝒆𝒏𝒕 𝒊𝒔 𝐧𝐞𝐠𝐚𝐭𝐢𝐯𝐞  

                                 =  ( √
𝟏

𝒂

𝒏
)

𝒎

   𝒃𝒆𝒄𝒂𝒖𝒔𝒆 𝒆𝒙𝒑𝒐𝒏𝒆𝒏𝒕 𝒊𝒔 𝒂 𝐫𝐚𝐭𝐢𝐨𝐧𝐚𝐥 𝒏𝒖𝒎𝒃𝒆𝒓 

 

Consider:   8−
2

3            We can evaluate this power in steps as follows:                                             

1.  Write with a positive exponent:                   𝟖−
𝟐

𝟑   =                    
                     

2.  Write as a radical (fractional exponent):               =                                    
   
3.  Simplify radical in brackets:                                  =     
 
 
               
 
 
 
 

HOMEWORK:  P. 233 – 3, 5, 6, 7, 8 

 

4.  Evaluate:                                                                   =  
 



Practice:  Evaluate the following powers by converting them to radicals. 

a)  4−
1

2                             b)  49−
3

2                             c)  (
16

25
)

−
3

2
                            d)  (−

27

8
)

−
2

3
                   e)    (

1

4
)

−1.5
 

 
 
 
 
 
Problem Solving: 

1.  Paleontologists use measurements from fossilized dinosaur tracks and the formula  𝑣 =  0.155𝑠
5

3𝑓
−7

6   to estimate the 
speed at which the dinosaur travelled.  In the formula, 𝑣 is the speed in m/s, 𝑠 is the distance between successive foot-
prints of the same foot, and  𝑓 is the foot length in m.  Estimate the speed of the dinosaur when  𝑠 = 1 𝑎𝑛𝑑 𝑓 = 0.25. 
       
 
 

       
                                              
 

                   

         
 
 

HOMEWORK:  P. 233 – 11, 12, 13, 15, 16, *19 

3. 

*4.  

2.  


