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Introduction to Exponents

Exponents are a fundamental concept in mathematics that is used to represent repeated multiplication.
The two laws of exponents, the product of powers and the quotient of powers, are used to simplify

expressions and solve problems.

For example, 2°3 means 2 multiplied by itself 3 times,or2x 2 x 2 = 8.
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The Product of Powers Law

The product of powers law states that when multiplying two powers with the same base, the exponents
are added. For example, 243 x 2*4 = 2/(3+4) = 2"7 = 128.

1. Simplify the following expressions using the product of powers law:
o 202 x 273 =
o 3Mx32=
o Ar3 x 47 =
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The Quotient of Powers Law

The quotient of powers law states that when dividing two powers with the same base, the exponents are
subtracted. For example, 227 + 23 = 2A(7-3) = 2*4 = 16.

1. Simplify the following expressions using the quotient of powers law:

o 2M6+2"2 =
o 3"5+3"3=
o AN +4r2 =
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Solving Problems using Exponents

Solve the following problems using exponents:

1.2°3x2"2 =
2.3"2x3" =
3.4" x4"3 =
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Writing Expressions in Exponential Form

Write the following expressions in exponential form:

1.2Xx2x2x2x2=
2.3x3x3x3x3x3=
3.4x4x4x4x4x4x4-=
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Identifying Base and Exponent

Identify the base and exponent in the following expressions:

1.2°3 =
2.3 =
3.4"2 =
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Real-World Applications of Exponents

Exponents are used in many real-world applications, such as science, technology, engineering, and
mathematics (STEM) fields. For example, exponents are used to model population growth, chemical
reactions, and physical phenomena.
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Challenge Questions

Solve the following challenge questions:

1. Simplify the expression 23 x 2*4 x 22 =
2. Solve the equation 2*x = 32 for x.
3. Write the expression 3 x 3 x 3 x 3 x 3 in exponential form.
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1. Simplify the following expressions using the product of powers law:

o 202 x 243 =205 =32
o 37 x 342 = 3% =729
o 4N3 X 4M =47 = 256

2. Simplify the following expressions using the quotient of powers law:

o 206+ 202=20 =16
* 385:303=322=9
o 4r4 =42 =402 =16

3. Solve the following problems using exponents:

e 2"3x2"2=2"5=32
e 3"2x3"=3"%=729
° 4N x 4"3 =424 =256

4. Write the following expressions in exponential form:

® 2X2X2x2x2=2"5
e 3x3x3x3x3x3=3%
o AXA4XxAx4x4x4x4=4"7

5. Identify the base and exponent in the following expressions:

e 23 = base 2, exponent 3
e 34 = base 3, exponent 4
e 4*2 = base 4, exponent 2
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