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4.10 Worksheet:  Indefinite Integrals

In life, we sometimes have the ability to “undo” an operation.  Marriage is undone by divorce, registering for a class is undone by dropping the class, weight gain is undone by diet and exercise.

In mathematics, we also like to be able to “undo” an operation.  We have ____________ to undo subtraction, _____________ to undo multiplication, _____________ to undo squaring, and so on.  

In calculus, we have antidifferentiation to undo or act the opposite of differentiation.  The antiderivative of a function is another function, just as the derivative of a function is a function.  If F is the general antiderivative of f, then F can also be represented using the notation for an indefinite integral, namely
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For instance, if f(x) = 2x, then the general antiderivative of f is x2 + C, and you can write this as
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which is read, “The integral – or the antiderivative – of 2x with respect to x equals x2 + C.”  You can think of this as calculus Jeopardy!; the function following the integral sign (like 2x) is the answer to a derivative question, and your job is to find the right question.
It is easy to check if your antiderivative is correct by verifying the following:
1. You’ve used the same independent variable in the antiderivative as in the integral.

2. The derivative of your answer is the same as the original function being integrated.

3. Your answer has “+C” on the end to represent an unknown constant.

In this worksheet you will try to find antiderivatives of power functions.  Follow these two steps on each problem below:


Step 1:  Ask yourself, “What function is this the derivative of?”


Step 2:  Check that your answer is correct (verify items 1-3 above).
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(Ask:  “What function of t has 6 as its derivative?”)

check:

b.  
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(Ask:  “What function of u has 6 as its derivative?”)

check:

c.  
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check:

d.  
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(Hint:  dy = 1 dy)

check:
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Question:  Try to find an antiderivative for 1/x.  Why is 1/x different from other power function examples?  
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