17 infinite limits and limits at
infinity homework answer key

17 infinite limits and limits at infinity homework answer key is an essential
resource for students grappling with the concepts of limits in calculus.
Understanding these limits is crucial for progressing in mathematics,
particularly in calculus, where they form the foundation for more advanced
topics. This article aims to provide an in-depth exploration of infinite
limits and limits at infinity, offering a comprehensive answer key to 17
common problems related to these concepts.

What Are Infinite Limits?

Infinite limits refer to the behavior of functions as they approach a
particular point where the function value increases or decreases without
bound. Mathematically, we express this as:

- \( \lim {x \to c} f(x) = \infty \) or \( \lim {x \to c} f(x) = -\infty \)

Here, \( c \) is a given value, and \( f(x) \) approaches infinity or
negative infinity as \( x \) approaches \( c \).

Common Scenarios for Infinite Limits

1. Vertical Asymptotes: When a function has a vertical asymptote at \( x = c

\).

2. Rational Functions: Functions of the form \( \frac{p(x)}{q(x)} \) where \(
q(c) =0 \) and \( p(c) \neq 0 \).

3. Root Functions: Functions involving square roots or other even roots where
the value approaches zero.

What Are Limits at Infinity?

Limits at infinity analyze the behavior of functions as the variable
approaches infinity (positive or negative). This can be expressed
mathematically as:

- \( \lim {x \to \infty} f(x) \) or \( \lim {x \to -\infty} f(x) \)

These limits help us understand how a function behaves as it grows larger
without bound.

Common Scenarios for Limits at Infinity



1. Polynomial Functions: The dominant term largely determines the limit.

2. Rational Functions: The degree of the polynomial in the numerator versus
the denominator is critical.

3. Exponential Functions: These often grow faster than polynomial functions
and influence limits significantly.

17 Infinite Limits and Limits at Infinity
Problems

Here are 17 problems related to infinite limits and limits at infinity, along
with their answers:

Problem Set

1. Problem 1: \( \lim {x \to 2} \frac{1l}{x - 2} \)
Answer: \( \infty \) (as \( x \) approaches 2 from the right)

2. Problem 2: \( \lim {x \to 3} \frac{x"2 - 9}{x - 3} \)
- Answer: \( -\infty \) (as \( x \) approaches 3 from the left)

3. Problem 3: \( \lim {x \to 0} \frac{1}{x} \)
- Answer: \( \infty \) (as \( x \) approaches 0 from the right)

4. Problem 4: \( \lim {x \to \infty} \frac{2x"2 + 3}{x"2 + 1} \)
- Answer: \( 2 \)

5. Problem 5: \( \lim {x \to -\infty} \frac{1}{x"2} \)

- Answer: \( 0 \)

6. Problem 6: \( \lim {x \to \infty} \frac{x"3 + 2x + 1}{x"3 - 4} \)
- Answer: \( 1 \)

7. Problem 7: \( \lim {x \to 0} \frac{\sin(x)}{x} \)

- Answer: \( 1\)

8. Problem 8: \( \lim {x \to 1} \frac{x™2 - 1}{x - 1} \)
- Answer: \( 2 \)

9. Problem 9: \( \lim {x \to \infty} (3x - 5) \)

Answer: \( \infty \)

10. Problem 10: \( \lim {x \to -\infty} (4 - 2x) \)
- Answer: \( \infty \)

11. Problem 11: \( \lim {x \to 0} \frac{1l}{x"2} \)
- Answer: \( \infty \)

12. Problem 12: \( \lim {x \to \infty} \frac{5x + 3}{2x + 1} \)



- Answer: \( \frac{5}{2} \)

13. Problem 13: \( \lim {x \to 3} \frac{2x"2 - 18}{x - 3} \)
- Answer: \( 12 \)

14, Problem 14: \( \lim {x \to \infty} e~{-x} \)
- Answer: \( 0 \)

15. Problem 15: \( \lim {x \to 0} \frac{\tan(x)}{x} \)
- Answer: \( 1 \)

16. Problem 16: \( \lim {x \to \infty} \frac{1}{x} \)
- Answer: \( 0 \)

17. Problem 17: \( \lim {x \to \infty} \sqrt{x"2 + 4} \)
- Answer: \( \infty \)

Understanding the Answers

To grasp the answers to these problems, it is essential to apply the
properties of limits systematically. Here are some strategies to consider:

Evaluating Infinite Limits

1. Identify Points of Discontinuity: Determine if the function has vertical
asymptotes or undefined points.

2. Analyze the Behavior: Check the sign of the function as it approaches the
discontinuity from both the left and the right.

Evaluating Limits at Infinity

1. Dominant Term Analysis: For polynomial and rational functions, identify
the term with the highest degree. This term will dictate the limit as \( x \)
approaches infinity.

2. Horizontal Asymptotes: For rational functions, compare the degrees of the
numerator and denominator:

- If the degree of the numerator is less than the denominator, the limit is
\( 0 \).

- If equal, divide the leading coefficients.

- If the numerator's degree is greater, the limit is \( \infty \) or \( -
\infty \).

Conclusion

Understanding 17 infinite limits and limits at infinity homework answer key
is fundamental for students studying calculus. By grasping these concepts,



you will develop a solid foundation that is crucial for tackling more
advanced mathematical theories. Practicing these problems not only enhances
your limit-solving skills but also prepares you for the complex topics that
follow in your mathematics education. As you work through these problems and
understand the underlying principles, you'll find yourself better equipped to
deal with limits and their applications in calculus.

Frequently Asked Questions

What are infinite limits in calculus?

Infinite limits occur when the function approaches infinity (or negative
infinity) as the variable approaches a certain value.

How do you determine limits at infinity?

To determine limits at infinity, analyze the behavior of the function as the
input value approaches positive or negative infinity, often by simplifying
the function.

What is the difference between a limit at a point
and a limit at infinity?
A limit at a point examines the behavior of a function as it approaches a

specific value, while a limit at infinity analyzes the function's behavior as
the input grows without bound.

Can a function have both infinite limits and limits
at infinity?

Yes, a function can exhibit infinite limits as it approaches a specific point
and also have distinct behavior as it approaches infinity.

What is the significance of horizontal asymptotes in
limits at infinity?
Horizontal asymptotes indicate the value that a function approaches as the

input approaches infinity, helping to understand the end behavior of the
graph.

Are there any common mistakes when calculating
infinite limits?

Common mistakes include ignoring the signs of the function or failing to
simplify complex rational functions adequately.



How do you find the limit of a rational function as
X approaches infinity?

To find the limit of a rational function as x approaches infinity, divide the
numerator and denominator by the highest power of x present in the
denominator.

What is the role of L'Hopital's Rule in evaluating
limits?

L'Hopital's Rule is used to evaluate limits that result in indeterminate
forms like 0/0 or =/« by differentiating the numerator and denominator.

What types of functions typically have infinite
limits?

Functions with vertical asymptotes, such as rational functions with roots in
the denominator, commonly exhibit infinite limits.

Where can I find homework answer keys for limits and
infinite limits?

Homework answer keys for limits and infinite limits can often be found in
calculus textbooks, online educational platforms, or academic resource
websites.
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