
Warmup - Rationalize Denominator

1.
1 + 2 2

3 − 2

5.1 - nth Roots and Rational Exponents

2.
2 + 6

2 − 6
3.

2 − 3

5 + 3 3

1 + 2 −5 − 2 6 −19 + 11 3
2
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Square Roots

4 = 2

5.1 - nth Roots and Rational Exponents

20

4 140025 = 5

= 2 ⋅ 2 ⋅ 5 = 2 5

= 4 14 ⋅ 10 ⋅ 10 = 40 14

Practice

1. 300 2. 125 3. 5 72

10 3 5 5 30 2

2 of 13



nth Roots

3 32x3y4

5.1 - nth Roots and Rational Exponents

= 12xy2 2x

= 6xy 3 4y3 3 32x3y4

Practice

1) 3 ⋅ 24x4y3 2) 5 ⋅ 12x3y 3. 16x4y8

6x2y 6y 10x 3xy 4x2y4
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nth Roots
3 −8 = − 2

5.1 - nth Roots and Rational Exponents

3 −32

x3 = − 8

Practice

1) 3 ⋅ 3 −27 2) 2 ⋅ 3 −125x5

−9 −10x 3 x2

= − 2 3 4
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nth Roots - Multiplication
3 −64 = (−64)

1
3

5.1 - nth Roots and Rational Exponents

2 ⋅ 6 = 12

Practice

1. 6 ⋅ 9 2. 5 12 ⋅ 2 3

3 6 60

2 ⋅ 6 = 12 2 2 ⋅ 3 10 = 6 20
= 2 3 = 12 5
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Square Roots - Division
4
25

5.1 - nth Roots and Rational Exponents

=
4

25
=

2
5

3
5

=
3

5
⋅

5

5
=

15
5

No radical

in denominator

12

8
⋅

10

24
⋅

4

20

Practice

1.
5
7

2.
6
10

3.
6

2 3
35
7

15
5

3
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nth Roots - Division

3 2
5

5.1 - nth Roots and Rational Exponents

=
3 2
3 5

⋅
3 5 ⋅ 5
3 5 ⋅ 5

=
3 50
5

3
5 4

Practice

1. 3 5
2

2.
3 4

3 3 6
3.

6 3
6 83 20

2

3 18
9

6 24
2

=
3 5 8

2
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Solving Equations

x3 = 32

5.1 - nth Roots and Rational Exponents

x = 3 32 = 2 3 4

x4 = 32

Practice

1. x2 = 72 2. x3 = 128 3. x4 =
1

512
±6 2 4 3 2 ±

4 8
8

= ± 2 4 2

x5 = 128

= 2 5 4
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nth Roots 

If               for some integer n > 1, then b is the nth 
root of a. We can write the nth root as         where n 
is the index of the radical. 

We can also write it 

bn = a
n a

n a = a
1
n

5.1 - nth Roots and Rational Exponents
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Real nth Roots 

For    let    be an integer (n > 1) and    be 
a real number.

bn = a n a

b = ± 641
6 = ± 6 64

5.1 - nth Roots and Rational Exponents

b6 = 64

b = 4 −16
b4 = − 16

a < 0

a > 0

10 of 13



Real nth Roots 

For    let    be an integer (n > 1) and    be 
a real number.

bn = a n a

b = 2

5.1 - nth Roots and Rational Exponents

b5 = 32

b = − 3
b3 = − 27

a < 0

a > 0
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5.1 - nth Roots and Rational Exponents

Simplify each expression 

a. 

b.

644
3

( 4 16)−5

256

1
32
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5.1 - nth Roots and Rational Exponents
Find the real solutions 

a. 

b.

4x5 = 128

(x − 3)4 = 21

x = 2

x = 3 ± 4 21 ≈ {0.86, 5.14}
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