Closing Tues: HW 10.3, 11.1(part 1)
Closing Thurs: HW 11.1(part 2), 12.1
Office Hours: 2:00-3:30, Com B-014

Entry Task: Find the derivatives of
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12.1/12.3 Antiderivatives and Integrals Example: Assume

Motivation: We have explored methods to fl(x) =6x°>—4x3+7
go from a formula for a value to a formula What is f(x)?
for the rate of change of that value.

(TR/TC to MR/MLC, height to rate of ascent,
etc....)

But what if we know information about
the rate first? Now we will explore how to
go backward, from derivatives to
“antiderivatives”.



Wesay x® —x*+7x +C

is the general antiderivative.

The standard notation is the (indefinite)
integral and we write

f6x5—4x3+7dx=x6—x4+7x+C

Notes:
o f is called the integral sign.

e dx is called the differential, it tells us
the variable in question and comes
into play later when talking about
definite integrals.

e The function we are integrating is
called the integrand:
[ "integrand" dx

e We call “C” the constant of
integration and it can be any
constant.

In section 12.4, we will talk about how to
find the constant, but we will need to be
given additional information (an initial
condition).



Example: Try to guess (and check) to find

1
j7x6+x3—;+exdx



In this class, we are not going to learn any Example:

advanced integration methods (which 5
dramatically simplifies things). If you are x ——+ e3* dx
interested in more advanced methods take Vx

Math 125 (Calculus Il). For basic integrals,
here is what you do:

Step 0: Expand, simplify and rewrite powers.

Step 1: |dentify the following:

rx" dx = Lx"+1 + C (forn# —1)
J T n+1

(1
J;dx=ln(x)+C

fax _1 ax
e dx =—e™* +C

J a
rkdx=kx+C

J

Step 2: Check by differentiating. Done!!

If it isn’t one of the above, then you’ll have
to guess and check.
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Example:

sz(x2 —3)% dx

Example:

J2x4—3 J
6x°>

X



Example: (from 12.4 HW)
Suppose MR(q) = 14 — 0.2q.
Find the formula for TR(q)

(Recall: TR(0) = 0, use this to find “C” at
the end)



Example: (from 12.4 HW)

Suppose MC(q) = 30,/q + 4.
And fixed costs are FC = $900

Find the formula for TC(q).

(Recall: TC(0) = FC, use this to find “C”
at the end)

Note: To complete this problem you had to
guess and check a slightly varied version of
the formula:

n — n+1
J X dx—n_l_lx + C, namely

(x+a)**1 +C

[ n g
J(x+a) dx_n+1

You won’t use this a lot, but are welcome
to make a note of this more general
version.



