Math 121                   





Name:  ____________________

11-15-06

Lab #6:  Guessing and checking antiderivatives
Turn in this sheet and a printout of your Maple work with your next portfolio check.

A function F is called an antiderivative of f on an interval if F '(x) = f(x) for all x in the interval.  If we don't mention the interval specifically, then it is assumed to be all real numbers in the domain of f.

For example, F(x) = x2 is an antiderivative of f(x) = 2x because the derivative of x2 is 2x.  Another antiderivative for 2x is F(x) = x2 - 5; do you see why?  A general antiderivative for 2x is F(x) = x2 + C, since the derivative any constant is zero.  C represents an undetermined constant.
In this lab, you will find antiderivatives by making an educated guess, checking your guess with Maple, and then revising your guess as needed.  

Example 1.  Find an antiderivative for f(x) = x2+5 by guess-and-check.

· Make a guess:  
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.  (I know I need an exponent of 3 in the antiderivative, and a 1/3 out front to cancel with the 3 upon differentiation.)

· Check with Maple:  Define F, and then ask Maple for F '(x).

> F:=x->(1/3)*x^3; D(F)(x);
· Make a new guess if needed:  I forgot I need a term to generate 5 as its derivative;  try again:  
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· Check again:  Redefine F, and then ask Maple for F '(x) [copy and paste from above].

> F:=x->(1/3)*x^3+5*x; D(F)(x);
· Record a correct antiderivative for f:  
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· Record a general antiderivative for f:  
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PROBLEM #1.  Find an antiderivative for 
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 by guess-and check.

· Make a guess:  F(x) =

· Check with Maple:  Define F, and then ask Maple for F '(x).

· Make a new guess if needed; try again:  F(x) = 

· Record a correct antiderivative for f:  F(x) =

· Record a general antiderivative for f:  F(x) =

PROBLEM #2.  Find an antiderivative for 
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 by guess-and check.

· Make a guess:  F(x) =

· Check with Maple:  Define F, and then ask Maple for F '(x).

· Make a new guess if needed; try again:  F(x) = 

· Record a correct antiderivative for f:  F(x) =

· Record a general antiderivative for f:  F(x) =

PROBLEM #3.  Find an antiderivative for 
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 by guess-and check.

· Make a guess:  F(x) =

· Check with Maple:  Define F, and then ask Maple for F '(x).

· Make a new guess if needed; try again:  F(x) = 

· Record a correct antiderivative for f:  F(x) =

· Record a general antiderivative for f:  F(x) =

PROBLEM #4.  Find an antiderivative for f(x) = sin(3x) by guess-and check.

· Make a guess:  F(x) =

· Check with Maple:  Define F, and then ask Maple for F '(x).

· Make a new guess if needed; try again:  F(x) = 

· Record a correct antiderivative for f:  F(x) =

· Record a general antiderivative for f:  F(x) =

PROBLEM #5.  Find an antiderivative for 
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 by guess-and check.

· Make a guess:  F(x) =

· Check with Maple:  Define F, and then ask Maple for F '(x).

· Make a new guess if needed; try again:  F(x) = 

· Record a correct antiderivative for f:  F(x) =

· Record a general antiderivative for f:  F(x) =

PROBLEM #6.  Explain why it is hard to find a correct antiderivative for the following: 
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