Math 112

3/29/05

Lab #6:  The Fundamental Theorem of Calculus

This lab sheet, and your disk (or print-out), are due on Monday 4/4/05, 1pm.

FTC Part 1 states that the derivative of an integral of the form
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  is simply f(x).  So, for example, 
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FTC Part 2 states that to evaluate a definite integral, it is sufficient to evaluate the indefinite integral (antiderivative) and then sub in the upper and lower limits and subtract.  For example,
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The hypothesis for both parts is that f is continuous on [a, b] and, for part 1, that x is between a and b.  If this hypothesis is not satisfied, the theorem should not be applied.  Taken together, the two parts of the FTC say that differentiation and integration are inverse processes – each undoes what the other does.  Because all of calculus is built on these two processes, the FTC is “fundamental.”

In today’s lab, you’ll practice using the FTC by hand, checking your results with Maple.

1.  Apply the FTC part 1 to evaluate the following derivatives.
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Notice that the integrand in 1c has a vertical asymptote at t = _____.  For what set of x values is your answer to part (c) valid?

2.  Use Maple to verify your answers are correct.  Here is the syntax for 1a; you should modify it to do 1b and 1c.

Define the function being differentiated:

> g:=x->int(sin(t)/t,t=1..x);

Differentiate g with respect to x:

> D(g)(x);
The result should equal your answer to 1a.

3.  Apply the FTC part 2 to evaluate the following integrals BY HAND, if possible.  (If not possible to use FTC, explain why not.)  Illustrate by drawing the region whose net area is represented by the integral.
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4.  Use Maple to verify your answers are correct.  Here is the syntax for 3a; you can modify it to do 3b and 3c.

Do the integration (result should equal your answer to 3a):

> int(x^2,x=-1..1);

Illustrate with a graph:

> plot(x^2,x=-1..1,filled=true);

5.  An example for FTC 1 you can verify using geometry instead of Maple:

(a)  Use geometry to find a formula (involving x) for 
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.  Begin by graphing f(t) = 4t and shading the region from 0 to x (a triangle).

(b)  Take the derivative of your answer to 5a; according to FTC 1, you should get _____ .
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