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Multiple Choice Questions: Mastering the
Product Rule in Calculus

Are you struggling with the product rule in calculus? Do multiple-choice
questions on this topic leave you feeling confused and frustrated? You're not
alone! Many students find the product rule challenging, but with the right
approach and practice, you can master it. This comprehensive guide provides a
clear explanation of the product rule, along with numerous multiple-choice
questions to help you solidify your understanding and improve your problem-
solving skills. We'll break down the concept, offer helpful tips, and equip
you to confidently tackle any product rule question that comes your way. Get
ready to conquer calculus!

Understanding the Product Rule: A Foundation for
Success

The product rule is a fundamental concept in differential calculus that deals
with finding the derivative of a function that's the product of two or more
functions. Simply put, it tells us how to differentiate when we have two
functions multiplied together. Instead of trying to expand the function first
(which can be extremely difficult or impossible), the product rule provides a
neat shortcut.

The rule itself is relatively straightforward: If we have two differentiable
functions, f(x) and g(x), then the derivative of their product, h(x) =
f(x)g(x), 1is given by:

h'(x) = £'(x)g(x) + £(x)g'(x)

In plain English: The derivative of the product is the derivative of the
first function times the second function, plus the first function times the
derivative of the second function. Remember this formula - it's the key to
unlocking the product rule!

Multiple Choice Questions: Putting the Product Rule
to the Test

Let's dive into some multiple-choice questions to practice applying the
product rule. Remember to take your time, work through each step, and double-
check your calculations.

Question 1:
Find the derivative of f(x) = (x? + 3x)(2x - 1).
(a) 6x2% + 10x — 3

(b) 2x% + 10x - 3
(c) 6x% + 4x — 3



(d) 6x? - 10x - 3

Solution: Let f(x) = (x? + 3x) and g(x) = (2x — 1). Then f'(x) = 2x + 3 and
g'(x) = 2. Applying the product rule:

f'(x)g(x) + £(x)g'(x) = (2x + 3) (2x - 1) + (x® + 3x)(2) = 4x* + 4x - 3 + 2x°?
+ 6x = 6x? + 10x - 3. Therefore, the correct answer is (a).

Question 2:

What is the derivative of y = x’cos(x)?

(a) 3x%cos(x) + x3sin (x)
(b) 3x2%cos(x) - x3sin (x)
(c) 3x?%sin(x) + x’cos(x)
(d) 3x?sin(x) - x3cos(x)
Solution: Here, f(x) = x° and g(x) = cos(x). Then f'(x) = 3x? and g'(x) = -

sin(x). Applying the product rule:

f'(x)g(x) + £(x)g'(x) = 3x%cos(x) + x°(-sin(x)) = 3x%cos(x) - x’sin(x).
Therefore, the correct answer is (b).

Question 3:

If h(x) = e*sin(x), find h' (x).

(a) e*cos (x)

(b) e®*sin(x) + e*cos(x)

(c) e*sin(x) - e*cos (x)

(d) e*cos(x) - e¥*sin (x)

Solution: Let f(x) = e* and g(x) = sin(x). Then f'(x) = e and g'(x) =

cos (x) . Applying the product rule:

f'(x)g(x) + £(x)g'(x) = e*sin(x) + e*cos(x). The correct answer is (b).
Advanced Applications and Common Pitfalls

The product rule isn't limited to simple polynomials and trigonometric
functions. It can be applied to more complex functions, including those
involving exponential, logarithmic, and other types of functions. Remember to
carefully apply the chain rule when necessary, particularly when dealing with
composite functions within the product.

A common mistake is forgetting to add both terms. Remember, the product rule
involves adding the two terms, not subtracting them. Also, be mindful of
properly applying the chain rule if either f(x) or g(x) are themselves
composite functions. Always double-check your work to ensure accuracy.

Practice Makes Perfect: More Multiple Choice



Questions

To truly master the product rule, consistent practice is key. Work through
more examples, varying the types of functions involved. You can find
additional practice problems in your textbook, online resources, or by
creating your own problems. The more you practice, the more confident and
proficient you'll become.

Conclusion

The product rule, while initially seeming challenging, is a powerful tool in
calculus. By understanding the formula, practicing with multiple-choice
questions, and recognizing common pitfalls, you can confidently solve even
the most complex derivative problems. So, keep practicing, and soon you’ll be
a product rule pro!

FAQs

1. Can the product rule be applied to more than two functions? Yes, the
product rule can be extended to more than two functions, but it becomes
more complex. It's generally best to apply it pairwise.

1. What happens if one of the functions is a constant? If one of the
functions is a constant, its derivative 1is zero, simplifying the product
rule considerably.

1. How is the product rule related to the chain rule? The chain rule is
often used in conjunction with the product rule, especially when dealing
with composite functions.

1. Are there any alternative methods for finding the derivative of a
product? While the product rule is the most efficient method, you could
potentially expand the product (if possible) before differentiating, but
this can be significantly more time-consuming.

1. Where can I find more practice problems on the product rule? Many online
resources, including Khan Academy, offer free practice problems and
tutorials on the product rule in calculus. You can also consult your
textbook or seek help from your instructor.
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