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Definition: If x is a real number, m is a positive odd integer, and n is a positive even integer, then 

Positive 2nd root (square rot) of x, x , is such that ( )2
0x x x= ≥  

3rd root (cube root) of x, 3 x , is such that ( )3
3 x x=  

Positive 4th root  of x, 4 x , is such that ( )4
4 0x x x= ≥  

5th root of x, 5 x , is such that ( )5
5 x x=  

                                  

m th root  of x, m x , is such that ( )m
m x x=   (m is odd integer) 

Positive nth root  of x, n x , is such that ( ) 0
n

n x x x= ≥   (n is positive even integer) 

 
Definition: If x is a real number and n is a positive integer greater than 1, then 

 
1 1

( 0 when is even)nn nx x x x n= = ≥  

 In words:  The quantity 
1 1
n nx x=  is the nth root  of x. 

 
Properties of Exponents 
If a and b are real numbers and r and s are rational numbers, and a and b are nonnegative whenever r and s 
indicate even roots, then 

1.  ( )r s r sa a a +=i 4. 1 ( 0r
ra a

a
− )= ≠  

2.  ( )r s rsa a= 5. ( 0
r r

r

a a b
b b

⎛ ⎞ )= ≠⎜ ⎟
⎝ ⎠

 

3.  ( )r rab a b= r 6. ( ) ( 0
r

r s
s

a a a
a

− )= ≠  

 
Theorem 5.1: 
If a is a nonnegative real number, m is an integer, and n is a positive integer, then 

 ( ) ( )
11m nn n

m ma a a= =  

Sometimes it is easier to transform the equation on theorem 5.1 as the one shown below: 

 ( )m
n

m
n mna a= = a  

 
Additional examples 
 
2) 144−  
 2144 (12) 12− = − = −  
 
4) 49−  
 Not possible because it is not a real number. 
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6) 49  

 249 (7) 7= =  
 
8) 3 27−  

 33 327 (3) 3− = − = −  
 
10) 4 16−  

 24 416 (2) 2− = − = −  
 
12) 4 16− −  
 Not possible because it is not a real number. 
 
14) 0.81  

 20.81 (0.9) 0.9= =  
 
16) 3 0.125  

 33 30.125 (0.5) 0.5= =  
 
18) 1049a  

 10 5 2 549 (7 ) 7a a= = a  
 
20) 3 158a  

 3 15 5 338 (2 ) 2a a= = 5a  
 
22) 6 33 x y  

 6 3 2 1 3 2 1 23 3 ( )x y x y x y x= = = y  
 
24) 5 105 32x y  

 5 10 1 2 5 1 2 25 532 (2 ) 2 2x y x y x y= = = xy  
 
26) 24 84 81a b  

 24 8 6 2 4 6 24 481 (3 ) 3a b a b a b= =  
 

28) 
1

249  

 
1

249 49 7= =  
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30) 
1

216−  

 
1

216 16 4− = − = −  
 

32) 
1

38−  

 
1 338 8− = − = −2  

 

34) 
1

327−  

 
1 3327 27 3− = − = −  

 

36) 
1

481  

 
1 4481 81 3= =  

 

38) 
1

29
16
⎛ ⎞
⎜ ⎟
⎝ ⎠

 

 
1

29 9 9
16 16 416
⎛ ⎞ = = =⎜ ⎟
⎝ ⎠

3  

 

40) 
1

38
27

⎛ ⎞
⎜ ⎟
⎝ ⎠

 

 
1 33

3
3

8 8 8
27 27 327

⎛ ⎞ = = =⎜ ⎟
⎝ ⎠

2  

 

42) 
4

38  

 ( )44 4338 8 (2)= = =16  

 

44) 
3

29  

 ( )33 329 9 (3)= = = 27  

 

46) 
3

481  

 ( )33 34481 81 (3) 27= = =  

 

48) 
1

29
−

 

 
1

2
1

2

1 19
399

−
= = =

1  
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50) 
3

24
−

 

 
( )

3
2

3 3 3
2

1 1 14
(2) 84 4

−
= = = =

1  

 

52) 
1

216
49

−
⎛ ⎞
⎜ ⎟
⎝ ⎠

 

 
1 1

2 216 49 49 49 7
49 16 16 416

−
⎛ ⎞ ⎛ ⎞= = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

=  

 

54) 
2

327
8

−
⎛ ⎞
⎜ ⎟
⎝ ⎠

 

 
2 22 2 2 233 3

3
23

27 8 8 8 2 (2) 4
8 27 27 3 (3)27

− ⎛ ⎞ ⎛ ⎞⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = = = =⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎝ ⎠ ⎝ ⎠ 9
=  

 

56) 
1 1

2 225 100+  

 
1 1

2 225 100 25 100 5 10 15+ = + = + =  
 

58) 
1 1

2 249 25
− −

+  

 1 1
2 2

1 1
2 2

(7)(5) 35
1 1 1 1 1 1 1(5) 1(7) 5 7 1249 25

7 5 35 35 3549 2549 25

LCD
− −

= =
+ +

+ = + = + = + = = =
 

 

60) 
3 5

4 4x xi  

 
3 5 8

3 5 24 4 44 4x x x x x
⎛ ⎞ ⎛ ⎞+⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠= = =i  

 

62) ( )
3

2 4
3a  

 ( )
(2)(3)2 3 13

2 14 (3)(4)3 4 23 2a a a a a
⎛ ⎞⎛ ⎞⎛ ⎞⎛ ⎞ ⎛ ⎞
⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟ ⎜ ⎟⎝ ⎠⎝ ⎠⎝ ⎠ ⎝ ⎠ ⎝ ⎠= = = = = a  

 

64) 
2

7

5
7

x

x
 

 
( )

2 2 5 37 37 7 7 7
5 3

77 7

1 1x x x x
x x

3
x

−⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠= = = = =  
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66) 
7

8

8
7

x

x
 

 

( )
7 7 8 7(7) 8(8) 49 64 158 158 7 56 56 56 56
8 15 15

567 56

(8)(7) 56

1 1

LCD

x x x x x x
x x x

− − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

= =

= = = = = = =  

 

68) ( )
4

53 1 5
8 64x y z  

 ( )
(3)(4) (1)(4) (5)(4) (3)(1) (1)(1) (1)(2)3 4 1 4 5 4 34

53 1 5 (4)(5) (8)(5) (6)(5) (1)(5) (2)(5) (3)(1)4 5 8 5 6 58 64x y z x y z x y z x y z x
⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞⎛ ⎞ ⎛ ⎞ ⎛ ⎞⎛ ⎞⎛ ⎞ ⎛ ⎞⎛ ⎞ ⎛ ⎞⎛ ⎞
⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎜ ⎟⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟⎜ ⎟

⎝ ⎠⎝ ⎠ ⎝ ⎠⎝ ⎠ ⎝ ⎠⎝ ⎠⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠= = = =

( ) ( )( )

1 2
5 10 3

3 23 1 2 355 8 3 8

y z

x y z x y z

⎛ ⎞ ⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

= =

 

 

70) 
1 43

3 1
5 3

a b

a b
 

 ( )
( )

11
1 11 31 3 4 1 1(5) (3)(3) 4(3) 1(1) 5 9 12 1 4 1143 34 113 5 1 3 15 3 15 3 15 3 5 3

3 4 51
555 3

(3)(5) 15 (1)(3) 3a bLCD LCD

ba b ba b a b a b a b a b
aa b a

− − − − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞− − −⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

= = = =

= = = = = = =
 

 

72) 
( )
( )

2
5 5

4

4
1 3

4

y

y
 

 ( )
( )

2
(5)(2)5 25 5 1

4 1 1 1(3) 1(2) 3 2 1(4)(5)4 5 2 12 3 6 6 6 6 6
4 11 4 (1)(4)1 3

4 34 3 (4)(3)

(2)(3) 6LCD

y y y y y y y y y
y yy y

⎛ ⎞⎛ ⎞⎛ ⎞⎛ ⎞ ⎛ ⎞
⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟ ⎜ ⎟ − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞⎝ ⎠⎝ ⎠⎝ ⎠ ⎝ ⎠ ⎝ ⎠ −⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠
⎛ ⎞ ⎛ ⎞ ⎛ ⎞⎛ ⎞⎛ ⎞

⎜ ⎟⎜ ⎟ ⎜ ⎟⎜ ⎟⎜ ⎟ ⎝ ⎠⎝ ⎠⎝ ⎠⎝ ⎠ ⎝ ⎠

y

= =

= = = = = = = = =
 

 

74) 

151
5

1
3

a

b

−⎛ ⎞
⎜ ⎟
⎜ ⎟
⎝ ⎠

 

 
( )
( )

15 ( 1)(15)1 15115 51 (5)(1)5 1 35

1 15 5 31 15 (1)(15)13 3 3 1 (3)(1)

1aa a a a
b a bb b b b

⎛ ⎞−−− ⎛ ⎞⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟− −⎝ ⎠⎝ ⎠⎝ ⎠ ⎝ ⎠

⎛ ⎞ ⎛ ⎞⎛ ⎞⎛ ⎞
⎜ ⎟ ⎜ ⎟⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠⎝ ⎠ ⎝ ⎠

⎛ ⎞
⎜ ⎟ = = = = =
⎜ ⎟
⎝ ⎠

5  
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76) 
( )415 2

512 2

r s

r s

−

 

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

1 4
2 1(( 5)(4))4 41 145 52 2 20 2 5 22

(( 20) 12) (( 20) 12)2 1
5 5 5 512 12 12 122 2 2 2

2(2) 5 4 5 1
(( 20) 12) ( 32) ( 32)2 2 2

2sLCD

r sr s r s r s
r s r s

r s r s r s r s

r s r s r s

⎛ ⎞⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟⎜ ⎟− ⎝ ⎠⎝ ⎠⎝ ⎠

− − − ⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟− − − −⎝ ⎠ ⎝ ⎠

− − −⎛ ⎞ ⎛ ⎞ ⎛
⎜ ⎟ ⎜ ⎟ ⎜− − − −⎝ ⎠ ⎝ ⎠ ⎝

5
2

=

⎛ ⎞
⎜ ⎟
⎜ ⎟
⎝ ⎠= = = = =

= = =
132 2

1 3232 2

1 1r s
r sr s

⎞
−⎟ −⎠ = = =

 

 

78) 
( )
( )

1
3 6 3

1
8 4 4

27

81

a b

a b−
 

 

( )
( )

( ) ( )
( ) ( )

( )

( )

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

3 1 6 1
1 3 1 33

1 1 11 1 23 6 3 63 3 33
(1

1 1 11 2 18 1 4 18 4 8 44 4 44
1 4 1 43

27
(3)27 (27)

(3)81 (81) 81

a b
a ba b a b

a
a ba b a b a b

⎛ ⎞ ⎛ ⎞⎛ ⎞⎛ ⎞ ⎛ ⎞⎛ ⎞
⎜ ⎟ ⎜ ⎟⎜ ⎟⎜ ⎟ ⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠ ⎝ ⎠⎝ ⎠⎝ ⎠ ⎝ ⎠

−

−−⎛ ⎞ ⎛ ⎞⎛ ⎞⎛ ⎞ ⎛ ⎞⎛ ⎞− − ⎜ ⎟ ⎜ ⎟⎜ ⎟⎜ ⎟ ⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠ ⎝ ⎠⎝ ⎠⎝ ⎠ ⎝ ⎠

⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠= = = =
⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟
⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

2) (2 ( 1))

3
1 3

b

ba b
a

− −

−= =

 

 
 


