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What is the logarithm of 1000 to the base 10?

1
2
3 ✓
4

The logarithm of a number to a given base is the exponent to which the base must be raised to produce
that number. For 1000 to the base 10, the logarithm is 3, since 10 raised to the power of 3 equals 1000.

What is the base of the natural logarithm?

2
10
e ✓
\( \pi \)

The base of the natural logarithm is the mathematical constant e, which is approximately equal to
2.71828. This constant is fundamental in calculus and appears in various areas of mathematics and
science.

What is the value of \( \log_{10}(1) \)?

0 ✓
1
10
Undefined

The logarithm of 1 in any base is always 0, as any number raised to the power of 0 equals 1. Therefore, \
( \log_{10}(1) = 0 \).

Explain why the logarithm of a negative number is undefined in the real number system.
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The logarithm of a negative number is undefined in the real number system.

Which of the following statements about logarithms are true?

\( \log_b(0) \) is undefined ✓
\( \log_b(1) = 0 \) for any base \( b \) ✓
\( \log_b(b) = 1 \) ✓
\( \log_b(-x) \) is a real number

Logarithms are mathematical functions that represent the exponent needed to produce a given number
from a base. Key properties include the product, quotient, and power rules, which are essential for
simplifying logarithmic expressions.

What are the characteristics of the graph of \( y = \log_b(x) \)?

Passes through (1,0) ✓
Has a vertical asymptote at \( x = 0 \) ✓
Domain is \( (-\infty, \infty) \)
Range is \( (-\infty, \infty) \) ✓

The graph of \( y = \log_b(x) \) is characterized by being continuous, increasing for \( b > 1 \) and
decreasing for \( 0 < b < 1 \), passing through the point (1,0), and having a vertical asymptote at \( x = 0
\). It is defined only for \( x > 0 \).

Which of the following are equivalent to \( \log_{10}(100) \)?

2 ✓
\( \log_{10}(10^2) \) ✓
\( \frac{\log_{10}(1000)}{\log_{10}(10)} \)
\( \log_{10}(10) + \log_{10}(10) \) ✓
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The expression \( \log_{10}(100) \) evaluates to 2, since 100 is equal to 10 squared. Therefore, any
equivalent expression must also equal 2, such as \( \log_{10}(10^2) \) or \( 2 \).

What is the domain of the function \( y = \log_3(x) \)?

\( x > 0 \) ✓
\( x \geq 0 \)
\( x < 0 \)
All real numbers

The domain of the function \( y = \log_3(x) \) is all positive real numbers, which can be expressed as \( (0,
\infty) \). This means that the function is defined for any value of \( x \) greater than zero.

Which of the following expressions is equivalent to \( \log_b(b^5) \)?

0
1
5 ✓
\( b^5 \)

The expression \( \log_b(b^5) \) simplifies to 5, as the logarithm of a base raised to an exponent equals
the exponent itself.

How does the change of base formula help in evaluating logarithms with bases other than 10 or \( e
\)?

The change of base formula states that \( \log_b(a) = \frac{\log_k(a)}{\log_k(b)} \), where \( k \) is
any positive number (commonly 10 or e), enabling the evaluation of logarithms with bases other
than 10 or e.

Which of the following are properties of logarithms?

\( \log_b(MN) = \log_b(M) + \log_b(N) \) ✓
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\( \log_b(\frac{ M}{N}) = \log_b(M) - \log_b(N) \) ✓
\( \log_b(M^k) = k \cdot \log_b(M) \) ✓
\( \log_b(M + N) = \log_b(M) + \log_b(N) \)

Logarithms have several key properties, including the product property, quotient property, and power
property, which facilitate the simplification of logarithmic expressions and equations.

Which of the following is the inverse of the function \( y = 2^x \)?

\( y = \log_2(x) \) ✓
\( y = \log_{10}(x) \)
\( y = \ln(x) \)
\( y = 2x \)

The inverse of the function \( y = 2^x \) is \( y = \log_2(x) \), which means that it undoes the effect of the
original exponential function by converting the output back to the input exponent.

If \( \log_2(x) = 3 \), what is the value of \( x \)?

6
8 ✓
9
16

To solve for \( x \) in the equation \( \log_2(x) = 3 \), we can rewrite it in exponential form, which gives us \
( x = 2^3 \). Therefore, the value of \( x \) is 8.

Discuss the importance of understanding the properties of logarithms when simplifying logarithmic
expressions.

The properties of logarithms, including the product, quotient, and power rules, are essential for
simplifying logarithmic expressions effectively.
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Describe how the graph of \( y = \log_b(x) \) changes when the base \( b \) is greater than 1 versus
when \( 0 < b < 1 \).

When \( b > 1 \), the graph of \( y = \log_b(x) \) is increasing, while when \( 0 < b < 1 \), the graph is
decreasing.

What are the steps to solve the equation \( \log_3(x) + \log_3(x-2) = 1 \)?

1. Combine the logarithms: \( \log_3(x(x-2)) = 1 \). 2. Convert to exponential form: \( x(x-2) = 3^1 \)
or \( x^2 - 2x - 3 = 0 \). 3. Factor the quadratic: \( (x-3)(x+1) = 0 \). 4. Solve for \( x \): \( x = 3 \) or \( x
= -1 \). 5. Check for valid solutions: only \( x = 3 \) is valid.

Provide a real-world example where logarithms are used and explain its significance.

An example of logarithms in the real world is the Richter scale used to measure earthquake
magnitudes.
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Which property of logarithms is represented by \( \log_b(MN) = \log_b(M) + \log_b(N) \)?

Power Rule
Product Rule ✓
Quotient Rule
Change of Base Formula

The property of logarithms represented by \( \log_b(MN) = \log_b(M) + \log_b(N) \) is known as the
Product Property of Logarithms. This property states that the logarithm of a product is equal to the sum of
the logarithms of the individual factors.

Which of the following are applications of logarithms?

Calculating compound interest ✓
Measuring sound intensity ✓
Solving quadratic equations
Determining pH levels ✓

Logarithms are widely used in various fields such as science, engineering, and finance for applications
like measuring sound intensity (decibels), pH in chemistry, and calculating compound interest. They help
simplify complex multiplicative processes into additive ones, making calculations easier.

In which scenarios is the change of base formula useful?

When converting between different logarithmic bases ✓
When solving logarithmic equations ✓
When graphinging logarithmic functions
When simplifying logarithmic expressions ✓

The change of base formula is useful when you need to evaluate logarithms with bases that are not
easily computable or when using calculators that only support specific bases, such as base 10 or base e.
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