Section 4.3:  Rational Exponents

PART A:  INVESTIGATING THE EXPONENT 1/n

Calculate the following with your calculator and see if you can find any patterns?

25 ½ =  _______ 
36 ½ = _________
49 ½ = __________  100 ½ = _________ 

125 1/3 =  _______ 
8 1/3 = _________
64 1/3 = __________  27 1/3 = _________ 

625 1/4 =  _______ 
254 1/4 = _________
100001/4 = ________  16 1/4 = _________ 

All number raised to a rational exponent is equivalent to a radical.  The rational exponent 1/n indicates the nth root of the base.  b 1/n = n√b

Example:    
   36 -1/2


= 1   

                          36 ½

  

= 1  



    6

You try:    

a) 49 -1/2


b) (-8) 1/3


c) 10 000 1/4



 (SEE PAGE 225 TO CHECK YOUR ANSWERS)

PART B:  EXPONENT  m/n

Step 1:  Break it up into two parts

Step 2:  Do the 1/n part first.

Step 3:  Then the m part

Example: 



     32 3/5   

=  (32 1/5 )3


=    2 3


=   8

You Try:    27 2/3

(Check page 226 for solution)

Example:     
(-27) 5/3


=  ((-27)1/3)5



=  (-3) 5


=  -729

You try:    a) (-27) 4/3

b) (16) -0.75    (HINT: CHANGE 0.75 to a FRACTION)

PART C:   SIMPLIFYING MORE COMPLICATED PROBLEMS

Simplify and then evaluate.

8-2   x (√8)5

(8 6 ) -0.25
CHANGE RADICAL TO A FRACTIONAL EXPONENT AND CHANGE DECIMAL EXPONENT TO A FRACTIONS, THEN SIMPLIFY USING RULES OF EXPONENTS

8-2   x 8 5/2

(8 6 ) -1/4
8 -2 + 5/2

8 -6/4

8 -4/2 + 5/2

8 -6/4

8 1/2

8 -6/4

8 1/2 -  -6/4

8 1/2 + 3/2

8 4/2

8 2
64

Now you try:     
8 5/6  √8




    8 5/3
Homework: 1b,d,f;  2a,c,d,f ;   3a,e,c,f;   4b,d;   5 a,e;  6a,d,e  (CHANGE ALL DECIMAL EXPONENTS TO FRACTIONS) ; 8,14
