
P.3 Integer Exponents and Scientific Notation 

If a is any real number and n is a positive integer, then the n th power of a is 

𝑎𝑛 = 𝑎. 𝑎 … . 𝑎

The number a  is called the base, and n is called the exponent.

Exponential Notation 

n factors

Zero and Negative Exponents 
If 𝑎 ≠ 0 is a real number and n is a positive integer, then

𝑎0 = 1, 𝑎−𝑛 =
1

𝑎𝑛

• 𝑎𝑚𝑎𝑛 = 𝑎𝑚+𝑛

•
𝑎𝑚

𝑎𝑛 = 𝑎𝑚−𝑛

• 𝑎𝑚 𝑛 = 𝑎𝑚𝑛

• (𝑎𝑏)𝑛 = 𝑎𝑛𝑏𝑛

•
𝑎

𝑏

𝑛
=

𝑎𝑛

𝑏𝑛

•
𝑎

𝑏

−𝑛
=

𝑏

𝑎

𝑛

•
𝑎−𝑛

𝑏−𝑚 =
𝑏𝑚

𝑎𝑛

Law of Exponent
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Example 1:
Eliminate negative exponents and simplify each expression.

(a) 
6𝑠𝑡−4

2𝑠−2𝑡2 (b) 
𝑦

3𝑧3

−2

Example 2: We can write the product 5 . 5 . 5 . 5 . 5 . 5 as ……… using exponential 
notation. 

Example 3: Evaluate each expression. 

• −26

• (−2)6

•
1

5

2
⋅ (−3)3

• 𝑎𝑚𝑎𝑛 = 𝑎𝑚+𝑛

•
𝑎𝑚

𝑎𝑛 = 𝑎𝑚−𝑛

• 𝑎𝑚 𝑛 = 𝑎𝑚𝑛

• (𝑎𝑏)𝑛 = 𝑎𝑛𝑏𝑛

•
𝑎

𝑏

𝑛
=

𝑎𝑛

𝑏𝑛

•
𝑎

𝑏

−𝑛
=

𝑏

𝑎

𝑛

•
𝑎−𝑛

𝑏−𝑚 =
𝑏𝑚

𝑎𝑛
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Example 4: Evaluate each expression. 

•
5

3

0
⋅ 2−1

• −2−3 ⋅ (−2)0

•
−2

3

−3

• 53 ⋅ 5

• 32 ⋅ 30

Example 5: Simplify each expression.

• 𝑥2𝑥3

• −𝑥2 3

• 𝑡−3𝑡5

• 𝑤−2𝑤−4𝑤5

• (2𝑥)2 5𝑥6

• 22 3

•
107

104

•
𝑦10𝑦0

𝑦7

• 2𝑎3𝑎2 4
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Simplify each expression and eliminate any negative exponent(s).

• 2𝑎2𝑏−1 3𝑎−2𝑏2

• 9𝑦−2𝑧2 3𝑦3𝑧

• 8𝑥7𝑦2 1

2
𝑥3𝑦

−2

•
𝑥2𝑦−1

𝑥−5

•
3𝑥−2𝑦5

9𝑥−3𝑦2

•
𝑦−1

𝑥−2

−1
3𝑥−3

𝑦2

−2

•

1

2
𝑎−3𝑏−4

2𝑎−5𝑏−1

•
𝑞−1𝑟−1𝑠−2

𝑟−5𝑠𝑞−8

−1

•
𝑥𝑦−2𝑧−3

𝑥2𝑦3𝑧−4

−3
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Scientific Notation

A positive number x is said to be written in scientific notation if it is expressed as 
follows:

𝑥 = 𝑎 × 10𝑛 𝑤ℎ𝑒𝑟𝑒 1 ≤ 𝑎 < 10 𝑎𝑛𝑑 𝒏 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑒𝑔𝑒𝑟

Example1:
Write each number in scientific notation.

𝑎 56920 𝑏 0.000093

3 × 109 = 3000,000,000 1.2 × 10−8 = 0.000000012

Example 2:

Write each number in scientific notation.

• 69,300,000

• 7,200,000,000,000

• 0.000028536

• 0.0001213



P.3 Integer Exponents and Scientific Notation 

Example 3:

Write each number in decimal notation.

• 3.19 × 105

• 2.670 × 10−8

• 7.1 × 1014

• 8.55 × 10−3
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