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17 Infinite Limits and Limits at Infinity
Homework Answer Key: Your Complete Guide

Are you struggling with your calculus homework on infinite limits and limits at infinity?
Feeling overwhelmed by epsilon-delta definitions and struggling to understand the
nuances of approaching infinity? You're not alone! Many students find this topic
challenging. This comprehensive guide provides a detailed walkthrough, offering not just
answers, but a deeper understanding of the concepts behind 17 common problems
involving infinite limits and limits at infinity. We'll break down the process step-by-step,
ensuring you can confidently tackle similar problems in the future. This isn't just an
answer key; it's your key to mastering this crucial calculus concept.

Understanding Infinite Limits and Limits at Infinity

Before diving into the specific problems, let's refresh our understanding of the core
concepts:

Infinite Limits: These describe the behavior of a function as its input approaches a specific
value, resulting in an output that approaches positive or negative infinity. We write this as:
limx—a f(x) = =

Limits at Infinity: These describe the behavior of a function as its input approaches
positive or negative infinity. The limit may approach a specific value, infinity, or negative
infinity. We write this as: limx—*® f(x) = L (where L can be a real number, «, or -«)

Strategies for Solving Infinite Limits and Limits at
Infinity Problems

Successfully navigating these problems often requires employing several key strategies:

Direct Substitution: Attempting direct substitution first is often the simplest approach. If
you get an indeterminate form (like 0/0 or «/x), you'll need to use other techniques.

Algebraic Manipulation: Techniques like factoring, rationalizing the numerator or
denominator, and simplifying complex fractions are crucial for simplifying expressions and
revealing the limit.

L'Hopital's Rule: For indeterminate forms (0/0 or «/«), L'Hopital's Rule allows you to
differentiate the numerator and denominator separately until a determinate form is
reached. Remember, this rule only applies to indeterminate forms.



Asymptotic Analysis: Identifying vertical and horizontal asymptotes helps to predict the
behavior of the function as it approaches infinity or specific values.

Working Through Example Problems (Illustrative, not
the specific 17)

Let's illustrate with examples (Note: We cannot provide the exact answers to a specific,
unnamed homework assignment due to academic integrity concerns. This section shows
how to solve typical problems.):

Example 1: Infinite Limit
Find limx—-2 (x2-4)/ (x - 2)

Step 1: Direct substitution yields 0/0, an indeterminate form.
Step 2: Factor the numerator: (x - 2)(x + 2) / (x - 2)

Step 3: Simplify: x + 2

Step 4: Substitutex =2:2 +2 =4

Answer: limx—-2 (x2-4)/(x-2)=4

Example 2: Limit at Infinity
Find limx—o (3x% + 2x) / (x>-1)

Step 1: Direct substitution yields «/«», an indeterminate form.

Step 2: Divide both numerator and denominator by the highest power of x (x2): (3 + 2/x) /
(1-1/x%)

Step 3: As x approaches infinity, 2/x and 1/x? approach 0.

Step 4: Simplify: 3/1 = 3

Answer: limx—« (3x% + 2x) / (x2-1) =3

Accessing Your Specific Homework Answers

Remember: Providing specific answers to your homework directly would undermine the
learning process. The purpose of this guide is to equip you with the understanding and
tools to solve these problems independently. Focus on understanding the methods
demonstrated above. If you're still stuck after trying these techniques, consult your
textbook, lecture notes, or seek help from your teacher or tutor.

Conclusion

Mastering infinite limits and limits at infinity requires a solid grasp of core concepts and
problem-solving strategies. This guide has provided a foundation for understanding these
concepts and approaches to problem-solving. By applying the techniques outlined here
and practicing diligently, you can confidently tackle any problem involving infinite limits
and limits at infinity, ensuring academic success. Remember to always show your work
clearly to demonstrate your understanding and earn full credit. Good luck!
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Hey math whizzes! Struggling with those pesky infinite limits and limits at infinity
problems? You're not alone. Many students find this topic challenging, but don't worry -
we're here to help you conquer it! This comprehensive guide provides you with a
structured approach to solving these problems, along with insightful explanations and,
yes, even some answer keys to help you check your work. Remember, understanding the
why behind the answer is just as important as getting the what.

Understanding Infinite Limits and Limits at
Infinity

Before we dive into the homework answers, let's quickly refresh our understanding of
these concepts.

Infinite Limits: This refers to situations where the function's value approaches positive or
negative infinity as the input (x) approaches a specific value (e.g., limx—2 f(x) = ). This
usually indicates a vertical asymptote.

Limits at Infinity: Here, we're looking at what happens to the function's value as the input

(x) approaches positive or negative infinity (e.g., limx—~ f(x) = 5). This often involves
analyzing the dominant terms of the function.

Strategies for Solving Infinite Limits and Limits
at Infinity

Mastering these limit types involves a blend of algebraic manipulation, understanding of
function behavior, and application of limit rules. Here are some crucial strategies:

Factorization and Cancellation: Often, simplifying the expression by factoring and
canceling common terms helps reveal the limit.

L'Hopital's Rule: For indeterminate forms (like 0/0 or «/x), L'H6pital's Rule
(differentiating the numerator and denominator) can be a lifesaver.

Analyzing Dominant Terms: When dealing with limits at infinity, focus on the terms with
the highest powers of x, as they dominate the function's behavior.

Rationalizing the Expression: For expressions involving radicals, rationalizing can simplify
the function and make it easier to evaluate the limit.

17 Infinite Limits and Limits at Infinity Problems



and Solutions (Partial Answer Key)

Providing a full answer key for 17 problems within this blog post would be incredibly long.
However, let's work through a few example problems to illustrate the techniques
mentioned above. We'll focus on explaining the solution methodology rather than just
giving the answer.

Problem 1: limx—-2 (x? - 4)/(x - 2)

Solution: Factor the numerator: (x-2)(x+2)/(x-2). Cancel the (x-2) terms. The limit becomes
limx-2 (x+2) = 4.

Problem 2: limx—o (3x2 + 2x)/(x?- 1)

Solution: Divide both the numerator and the denominator by x2? (the highest power). This
leaves limx—w (3 + 2/x)/(1 - 1/x2). As x approaches infinity, 2/x and 1/x2 approach 0. The
limit is 3/1 = 3.

(Note: We won’t provide solutions for all 17 problems here due to space constraints.
However, the strategies outlined above can be applied to solve the remaining problems.
Consider consulting your textbook or teacher for additional guidance if you get stuck.)

Utilizing Online Resources and Tools

Don't forget the power of online resources! Several websites and calculators can help you
check your work and visualize function behavior. However, always aim to understand the
process - relying solely on calculators without understanding the underlying principles
will hinder your learning.

Conclusion

Tackling infinite limits and limits at infinity might seem daunting initially, but with a
systematic approach, understanding of key concepts, and practice, you can master them.
Remember to break down complex problems into smaller, manageable steps. Use the
strategies outlined above, and don't hesitate to seek help when needed. Consistent
practice is the key to success!

FAQs

1. What happens if I get an indeterminate form like 0/0 or «/»? Use L'HoOpital's Rule
(differentiate the numerator and denominator).

1. Are there any shortcuts for solving limits at infinity with polynomials? Yes, focus on



the terms with the highest powers of x in both the numerator and denominator.

1. How can I visualize these limits graphically? Graphing calculators or online graphing
tools can help you see how the function behaves as x approaches infinity or a specific
value.

1. Where can I find more practice problems? Your textbook, online math resources
(Khan Academy, etc.), and your teacher are excellent sources.

1. Is there a specific order I should follow when solving these types of problems? While
the order can vary, generally simplifying the expression first is a good starting point
followed by application of limit rules and strategies as needed.
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