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Part 1: Building a Foundation

What is the logarithm of 1000 to the base 10?

undefined. 1
undefined. 2
undefined. 3 ✓
undefined. 4

The logarithm of 1000 to the base 10 is 3.

What is the logarithm of 1000 to the base 10?

undefined. 1
undefined. 2
undefined. 3 ✓
undefined. 4

The logarithm of 1000 to the base 10 is 3, since 10^3 = 1000.

Which of the following are properties of logarithms? (Select all that apply)

undefined. Product Property ✓
undefined. Quotient Property ✓
undefined. Power Property ✓
undefined. Sum Property

The properties of logarithms include the Product Property, Quotient Property, and Power Property.

Which of the following are properties of logarithms? (Select all that apply)
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undefined. Product Property ✓
undefined. Quotient Property ✓
undefined. Power Property ✓
undefined. Sum Property

The properties include Product Property, Quotient Property, and Power Property.

Explain in your own words what a logarithm represents in mathematical terms.

A logarithm represents the exponent to which a base must be raised to produce a given number.

Explain in your own words what a logarithm represents in mathematical terms.

A logarithm represents the exponent to which a base must be raised to produce a given number.

List the two most common types of logarithms and their bases.

1. What is the common logarithm?
Base 10 logarithm.

2. What is the natural logarithm?
Base e logarithm.

The two most common types of logarithms are common logarithm (base 10) and natural logarithm (base e).

Part 2: Understanding and Interpretation

Which property of logarithms would you use to simplify \( \log_b(8) + \log_b(2) \)?

undefined. Product Property ✓
undefined. Quotient Property
undefined. Power Property
undefined. Change of Base Formula

You would use the Product Property to simplify \( \log_b(8) + \log_b(2) \) to \( \log_b(16) \).
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Which property of logarithms would you use to simplify \( \log_b(8) + \log_b(2) \)?

undefined. Product Property ✓
undefined. Quotient Property
undefined. Power Property
undefined. Change of Base Formula

You would use the Product Property to simplify this expression.

If \( \log_b(x) = 3 \), which of the following equations is true? (Select all that apply)

undefined. \( b^3 = x \) ✓
undefined. \( x^3 = b \)
undefined. \( x = b^3 \) ✓
undefined. \( b = x^3 \)

The correct equations are \( b^3 = x \) and \( x = b^3 \).

If \( \log_b(x) = 3 \), which of the following equations is true? (Select all that apply)

undefined. \( b^3 = x \) ✓
undefined. \( x^3 = b \)
undefined. \( x = b^3 \) ✓
undefined. \( b = x^3 \)

The correct equations are \( b^3 = x \) and \( x = b^3 \).

Describe how the change of base formula is used and why it is useful.

The change of base formula allows you to convert logarithms from one base to another, which is
useful for calculations with different bases.

Describe how the change of base formula is used and why it is useful.

The change of base formula allows you to convert logarithms to a different base, which is useful for
calculations.
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Part 3: Application and Analysis

If \( \log_2(32) = x \), what is the value of \( x \)?

undefined. 4
undefined. 5 ✓
undefined. 6
undefined. 7

The value of \( x \) is 5, since \( 2^5 = 32 \).

If \( \log_2(32) = x \), what is the value of \( x \)?

undefined. 4
undefined. 5 ✓
undefined. 6
undefined. 7

The value of \( x \) is 5, since \( 2^5 = 32 \).

Simplify the expression \( \log_3(27) - \log_3(3) \). Which of the following is correct? (Select all that
apply)

undefined. 2 ✓
undefined. 3
undefined. \( \log_3(9) \) ✓
undefined. \( \log_3(3^2) \) ✓

The expression simplifies to 2, since \( \log_3(27) = 3 \) and \( \log_3(3) = 1 \).

Simplify the expression \( \log_3(27) - \log_3(3) \). Which of the following is correct? (Select all that
apply)

undefined. 2 ✓
undefined. 3
undefined. \( \log_3(9) \) ✓
undefined. \( \log_3(3^2) \) ✓

The correct simplifications are 2 and \( \log_3(9) \).
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Use the properties of logarithms to simplify \( \log_5(125) + \log_5(25) \).

The expression simplifies to \( \log_5(3125) \) since \( 125 = 5^3 \) and \( 25 = 5^2 \).

Use the properties of logarithms to simplify \( \log_5(125) + \log_5(25) \).

The expression simplifies to \( \log_5(3125) \) or 5.

Which expression is equivalent to \( \log_b\left(\frac{a^3}{ b^2}\right) \)?

undefined. \( 3\log_b(a) - 2\log_b(b) \) ✓
undefined. \( \log_b(a^3) + \log_b(b^2) \)
undefined. \( \log_b(a^3) - \log_b(b^2) \)
undefined. \( 2\log_b(a) - 3\log_b(b) \)

The equivalent expression is \( 3\log_b(a) - 2\log_b(b) \).

Which expression is equivalent to \( \log_b\left(\frac{a^3}{ b^2}\right) \)?

undefined. \( 3\log_b(a) - 2\log_b(b) \) ✓
undefined. \( \log_b(a^3) + \log_b(b^2) \)
undefined. \( \log_b(a^3) - \log_b(b^2) \)
undefined. \( 2\log_b(a) - 3\log_b(b) \)

The equivalent expression is \( 3\log_b(a) - 2\log_b(b) \).

Analyze the expression \( \log_b(x^2y) \). Which of the following transformations are correct? (Select
all that apply)

undefined. \( 2\log_b(x) + \log_b(y) \) ✓
undefined. \( \log_b(x^2) + \log_b(y) \) ✓
undefined. \( \log_b(x) + \log_b(y^2) \)
undefined. \( \log_b(x) + 2\log_b(y) \)

The correct transformations are \( 2\log_b(x) + \log_b(y) \) and \( \log_b(x^2) + \log_b(y) \).

Analyze the expression \( \log_b(x^2y) \). Which of the following transformations are correct? (Select
all that apply)
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undefined. \( 2\log_b(x) + \log_b(y) \) ✓
undefined. \( \log_b(x^2) + \log_b(y) \) ✓
undefined. \( \log_b(x) + \log_b(y^2) \)
undefined. \( \log_b(x) + 2\log_b(y) \)

The correct transformations are \( 2\log_b(x) + \log_b(y) \) and \( \log_b(x^2) + \log_b(y) \).

Analyze and explain the steps to solve the equation \( \log_2(x) + \log_2(4) = 5 \).

To solve the equation, combine the logarithmic terms using the Product Property and then convert
to exponential form.

Part 4: Evaluation and Creation

Analyze and explain the steps to solve the equation \( \log_2(x) + \log_2(4) = 5 \).

To solve, combine the logarithms and convert to exponential form.

Evaluate the statement: "The expression \( \log_b(a) \cdot \log_b(b) = \log_b(ab) \) is a valid property
of logarithms."

undefined. True
undefined. False ✓
undefined. Choice 3
undefined. Choice 4

The statement is false; this is not a valid property of logarithms.

Consider the equation \( \log_3(x) = 4 \). Which of the following statements are true? (Select all that
apply)

undefined. \( x = 81 \) ✓
undefined. \( 3^4 = x \) ✓
undefined. \( x = 3^4 \) ✓
undefined. \( x = 64 \)
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The true statements are \( x = 81 \), \( 3^4 = x \), and \( x = 3^4 \).

Consider the equation \( \log_3(x) = 4 \). Which of the following statements are true? (Select all that
apply)

undefined. \( x = 81 \) ✓
undefined. \( 3^4 = x \) ✓
undefined. \( x = 3^4 \) ✓
undefined. \( x = 64 \)

The true statements are \( x = 81 \), \( 3^4 = x \), and \( x = 3^4 \).

Create a real-world scenario where understanding logarithms and their properties would be
essential. Describe the scenario and how logarithms would be applied.

A scenario could involve measuring sound intensity in decibels, where logarithms are used to
express ratios of power.

Create a real-world scenario where understanding logarithms and their properties would be
essential. Describe the scenario and how logarithms would be applied.

Logarithms are essential in fields like sound intensity, pH levels, and earthquake magnitudes.
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