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Part 1: Building a Foundation

What is the value of \( a^0 \) when \( a \neq 0 \)?

Hint: Consider the definition of exponents.

0
1 ✓
a
Undefined

The value of \( a^0 \) is always 1 for any non-zero value of a.

What is the value of \( a^0 \) when \( a \neq 0 \)?

Hint: Recall the property of exponents regarding zero.

0
1 ✓
a
Undefined

The value of \( a^0 \) is always 1 for any non-zero value of a.

Which of the following are true about the expression \( a^n \)?

Hint: Think about the meaning of exponents.

It represents repeated addition.
It represents repeated multiplication. ✓
\( a^1 = a \) ✓
\( a^n = a \times a \times \ldots \times a \) (n times) ✓
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The expression \( a^n \) represents repeated multiplication, and \( a^1 = a \).

Which of the following are true about the expression \( a^n \)?

Hint: Consider the definition of exponents.

It represents repeated addition.
It represents repeated multiplication. ✓
\( a^1 = a \) ✓
\( a^n = a \times a \times \ldots \times a \) (n times) ✓

The expression \( a^n \) represents repeated multiplication of the base a.

Explain the Product of Powers Property and provide an example using the bases and exponents of
your choice.

Hint: Consider how to combine powers with the same base.

The Product of Powers Property states that when multiplying two powers with the same base,
you add the exponents. For example, \( a^m \times a^n = a^{m+n} \).

Explain the Product of Powers Property and provide an example using the bases and exponents of
your choice.

Hint: Think about how to combine powers with the same base.
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The Product of Powers Property states that when multiplying two powers with the same base,
you add the exponents.

List the properties of exponents that involve division. Provide the name and formula for each.

Hint: Think about how exponents behave when dividing like bases.

1. Quotient of Powers Property

\( \frac{a^m}{a^n} = a^{m-n} \)

2. Negative Exponent Property

\( a^{-n} = \frac{1}{a^n} \)

The properties of exponents involving division include the Quotient of Powers Property: \( \frac{a^m}{a^n}
= a^{m-n} \) and the Negative Exponent Property: \( a^{-n} = \frac{1}{a^n} \).

Part 2: Understanding and Interpretation

Which property of exponents is used in the expression \( (x^3)^4 = x^{12} \)?

Hint: Think about how exponents are manipulated when raised to another exponent.

Product of Powers
Quotient of Powers
Power of a Power ✓
Power of a Product

The property used is the Power of a Power, which states that you multiply the exponents.

Which property of exponents is used in the expression \( (x^3)^4 = x^{12} \)?

Hint: Think about how exponents are manipulated in this expression.
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Product of Powers
Quotient of Powers
Power of a Power ✓
Power of a Product

This expression uses the Power of a Power property.

Identify the correct statements about negative exponents:

Hint: Consider how negative exponents are defined.

\( a^{-n} = a^n \)
\( a^{-n} = \frac{1}{a^n} \) ✓
Negative exponents indicate division. ✓
Negative exponents are only used for negative numbers.

Negative exponents indicate division, and \( a^{-n} = \frac{1}{a^n} \) is true.

Identify the correct statements about negative exponents:

Hint: Consider how negative exponents are defined.

\( a^{-n} = a^n \)
\( a^{-n} = \frac{1}{a^n} \) ✓
Negative exponents indicate division. ✓
Negative exponents are only used for negative numbers.

Negative exponents indicate the reciprocal of the base raised to the positive exponent.

Describe how the Power of a Product Property can be applied to simplify the expression \( (2xy)^3 \).

Hint: Think about how to distribute the exponent across the product.
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The Power of a Product Property states that \( (ab)^n = a^n b^n \). Thus, \( (2xy)^3 = 2^3 x^3 y^3 =
8x^3y^3 \).

Describe how the Power of a Product Property can be applied to simplify the expression \( (2xy)^3 \).

Hint: Think about how to distribute the exponent across the product.

The Power of a Product Property states that you can distribute the exponent to each factor in the
product.

Part 3: Application and Analysis

Simplify the expression \( (3^2 \times 3^4) \) using the appropriate exponent property.

Hint: Consider how to combine powers with the same base.

\( 3^6 \) ✓
\( 3^8 \)
\( 3^2 \)
\( 3^{12} \)

Using the Product of Powers Property, \( (3^2 \times 3^4) = 3^{2+4} = 3^6 \).

Simplify the expression \( (3^2 \times 3^4) \) using the appropriate exponent property.

Hint: Recall how to combine powers with the same base.

\( 3^6 \) ✓
\( 3^8 \)
\( 3^2 \)
\( 3^{12} \)
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Using the Product of Powers property, the expression simplifies to \( 3^6 \).

Which of the following expressions simplify to \( x^5 \)?

Hint: Consider how to combine exponents.

\( x^2 \times x^3 \) ✓
\( \frac{x^7}{x^2} \) ✓
\( (x^5)^1 \) ✓
\( x^3 \times x^2 \) ✓

Expressions that simplify to \( x^5 \) include those that combine to equal 5.

Which of the following expressions simplify to \( x^5 \)?

Hint: Think about how to combine exponents.

\( x^2 \times x^3 \) ✓
\( \frac{x^7}{x^2} \) ✓
\( (x^5)^1 \) ✓
\( x^3 \times x^2 \) ✓

The expressions \( x^2 \times x^3 \), \( \frac{x^7}{x^2} \), and \( x^3 \times x^2 \) all simplify to \( x^5 \).

Using the properties of exponents, simplify the expression \( \frac{(2^3 \times 2^2)}{2^4} \).

Hint: Consider how to apply the Quotient of Powers Property.

Using the Quotient of Powers Property, \( \frac{(2^3 \times 2^2)}{2^4} = \frac{2^{3+2}}{2^4} = 2^{5-
4} = 2^1 = 2 \).

Using the properties of exponents, simplify the expression \( \frac{(2^3 \times 2^2)}{2^4} \).

Hint: Think about how to apply the Quotient of Powers property.
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The expression simplifies to \( 2^1 \) or \( 2 \).

If \( a^m \times a^n = a^{15} \) and \( m = 7 \), what is the value of \( n \)?

Hint: Use the property of exponents that states you add the exponents.

8 ✓
7
15
22

The value of \( n \) is 8, since \( 7 + n = 15 \).

If \( a^m \times a^n = a^{15} \) and \( m = 7 \), what is the value of \( n \)?

Hint: Use the property of exponents that states you add the exponents when multiplying like bases.

8 ✓
7
15
22

Using the property, \( m + n = 15 \) gives \( n = 15 - 7 = 8 \).

Analyze the following statements and select those that correctly describe the Zero Exponent Rule:

Hint: Consider the definition of zero exponent.

\( a^0 = 0 \)
\( a^0 = 1 \) for any non-zero \( a \) ✓
The zero exponent rule applies to all numbers including zero.
The zero exponent rule is derived from the pattern of decreasing exponents. ✓

The Zero Exponent Rule states that any non-zero base raised to the zero power equals 1.
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Break down the expression \( (x^2y^3)^2 \) and explain each step of simplification using the
properties of exponents.

Hint: Think about how to apply the Power of a Product property.

The expression can be simplified by applying the Power of a Product property to each factor.

Part 4: Evaluation and Creation

Analyze the following statements and select those that correctly describe the Zero Exponent Rule:

Hint: Consider the definition of zero exponent.

\( a^0 = 0 \)
\( a^0 = 1 \) for any non-zero \( a \) ✓
The zero exponent rule applies to all numbers including zero.
The zero exponent rule is derived from the pattern of decreasing exponents. ✓

The correct statements are \( a^0 = 1 \) for any non-zero \( a \) and the zero exponent rule is derived from
the pattern of decreasing exponents.

Break down the expression \( (x^2y^3)^2 \) and explain each step of simplification using the
properties of exponents.

Hint: Consider how to apply the Power of a Product Property.
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Using the Power of a Product Property, \( (x^2y^3)^2 = (x^2)^2(y^3)^2 = x^{2 imes 2}y^{3 imes 2}
= x^4y^6 \).

Evaluate the correctness of the statement: \( (a^3 b^2)^0 = 1 \).

Hint: Consider the definition of zero exponent.

True ✓
False
Choice 3
Choice 4

The statement is true because any non-zero base raised to the zero power equals 1.

Which of the following scenarios correctly apply the properties of exponents?

Hint: Think about how to simplify expressions using exponent rules.

Simplifying \( (xy)^3 \) as \( x^3y^3 \) ✓
Simplifying \( \frac{x^5}{x^2} \) as \( x^3 \) ✓
Simplifying \( (x^2)^3 \) as \( x^5 \)
Simplifying \( x^{-3} \) as \( \frac{1}{x^3} \) ✓

The correct scenarios are simplifying \( (xy)^3 \) as \( x^3y^3 \), simplifying \( \frac{x^5}{x^2} \) as \( x^3 \),
and simplifying \( x^{-3} \) as \( \frac{1}{x^3} \).

Which of the following scenarios correctly apply the properties of exponents?

Hint: Consider how to simplify expressions using exponent rules.

Simplifying \( (xy)^3 \) as \( x^3y^3 \) ✓
Simplifying \( \frac{x^5}{x^2} \) as \( x^3 \) ✓
Simplifying \( (x^2)^3 \) as \( x^5 \)
Simplifying \( x^{-3} \) as \( \frac{1}{x^3} \) ✓

Correct applications of exponent properties include distributing exponents and simplifying fractions.

Create a real-world problem that involves the use of exponential properties, such as compound
interest or population growth, and solve it using the appropriate exponent rules.

Hint: Think about a scenario where growth is exponential.
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An example could be calculating compound interest using the formula \( A = P(1 + r)^n \).

Create a real-world problem that involves the use of exponential properties, such as compound
interest or population growth, and solve it using the appropriate exponent rules.

Hint: Think about a scenario where growth can be modeled exponentially.

A real-world problem could involve calculating compound interest over time.
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