Introduce ssmplest idea. The integral is the inverse of the differential:
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Note that thisis a definite integral. By this we mean that it has limits and it represents an
areaunder a curve (or alinein this case). The indefinite integral is just a function.
Hereitis
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Give the class another example of adifferential:
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Note that the integrand does not have to be a differential.
For example,
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We can see this by examining the inverse operation (differentiation of ).
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Make the point that it does not matter what you call the variable of integration. It will be
evaluated and will not appear in the final answer (for a definite integral).

The general case for differentiation of a polynomial is:

d

—z"=nz"!?
dz

The general case for integration of a polynomial is:
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Now give a sample problem. Evaluate:
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Now turn to logarithms. The general case discussed in classis:
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But note that
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Remind the class that this was demonstrated graphically in class (note section 1 did not

see it because of the problem with the projector). But it is on the website.
Therefore,
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Give asample problem. Evauate:
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Now, we get tricky. We will introduce two integrals that they will see later in the course
and let them solve them as math problems.
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Suppose you have the following integral (i.e. give the left hand side and let them figure

out the solution):
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Once they have done this tell them that thisis the reversible work of expansion and that it

will be derived in lecture in about a week.

Now write the following on the board:
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Thisis actually the solution to a (simple) differential equation. Explain that they need to
the integral on each side.
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Now, indicate that that thisis called the “barometric pressure formula” and it gives the
pressure dependence for the atmosphere for a height h2 above the earth’s surface (hl).
Ask what the pressure is at sealevel. The answer isthat at hl = 0 the pressureisP1 =1
am. If we subgtitute those values in and assume that P2 = P and h2 = h then we get

As afinal example, we will take the Clausius-Clapeyron equation.
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