Subject for this video:

Find Particular Antiderivative Satisfying Extra Condition

Reading:
e General: Section 5.1 Antiderivatives and Indefinite Integrals

e More Specifically: Page 330, Example 4

Homework: H72: Find particular antiderivative satisfying extra condition (5.1#55, 57,58, 61)



Recall the definition of antiderivative from previous videos.

Definition of Antiderivative
Words: F is an antiderivative of f .

Meaning: f is the derivative of F. Thatis, f = F'.

Arrow diagram: take derivative

F f

Theorem about the Collection of Antiderivatives of a Function
If a function F (x) is an antiderivative of a function f (x), then any function of the form
F(x) + C where C is a real number constant, will also be an antiderivative of f(x).
Furthermore, these are all the antiderivatives of f(x). That is, if G(x) is also an antiderivative
of f(x), then it must be that G(x) = F(x) + C where C is a real number constant.
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Recall the definition of particular antiderivative and general antiderivative

When a choice of an actual number for C is made, the resulting function is called a particular

antiderivative of f(x). That is,

3
e The function F(x) = x? is a particular antiderivative of f(x) = x2.

3
e The function G(x) = x? + 17 is a particular antiderivative of f(x) = x2.

But if C has not been chosen, then the function form
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is called the general antiderivative of f (x).



Recall the definition of indefinite integral

Definition of Indefinite Integral

symbol: j f(x)dx

spoken: the indefinite integral of f (x)

meaning: the general antiderivative of f (x)

Remark: We know that, given one function F(x) that is known to be an antiderivative of
f(x), we can get all other antiderivatives by adding constants to F'(x). The general
antiderivative of f(x) is denoted by writing F (x) + C, where C is a constant that can be any

real number. That is,
If F'(x) = f(x) then ff(x)dx =F(x)+C

Additional Terminology:
e The function f(x) inside the integral symbol is called the integrand.

e The unknown constant C is called the constant of integration.




And finally, recall the Indefinite Integral Rules that we discussed in the previous video,

presented here along with two new rules.

n+1

The power rule: rx”dx = + C when n # —1

J n+1

1
Theirule: r;dx = In(|x|) + C forall x # 0

—

The e™® rule: r e@dx = e® 4 ¢

)
The In(x) rule: _Jr In(x)dx =xIn(x) —x+ C
The constant multiple rule: jr af(x)dx = a f f(x)dx
The sum rule: _Jr f(x) £ glx)dx = Jf(x)dx + f g(x)dx
(

The sum and constant multiple rule:

af(x) £ bg(x)dx = ajf(x)dx + bjg(x)dx

—




So far in Section 5.1., we have often used the following conventions when discussing functions and
their antiderivatives:
e We have used a lowercase letter for a function

e We have used an uppercase letter for an antiderivative or indefinite integral of that function

Suppose: F(x) W

an antiderivative

of f(x)

Then: m
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In this video, and in the accompanying homework set, we will use a different style of notation.
We will start by knowing f'(x), and we will seek to find f(x).

This situation can be illustrated by slightly modifying the previous diagram.

Suppose: Derivative f'(x) is given.

Find: General antiderivative f(x) + C such that
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[Example 1] (a) Find the}éntiderivative of the derivative C'(x) = 12x2 — 22x.
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(b) (similar to 5.1#55) Find the particular antiderivative of the derivative C'(x) = 12x2 — 22x
that satisfies C(0) = 30.
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(c) Illustrate your result on the given collection of graphs.
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[Example 2] (similar to 5.1#5)
(a) Find f such that

f(x) = A and f(25) = 80
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(b) Ilustrate your result on the given collection of graphs.
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[Example Y (a) (similar to 5.1#61) Find the particular antiderivative of the derivative
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(b) Ilustrate your result on the given collection of graphs.
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(c) Now change variable t nd the problem statement becomes

Find the particular antiderivative of the derivative
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(d) Now@nction nam@nd we get a problem statement similar to that of 5.1#61.
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Find the particular antiderivative of the derivative
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that satisfies x(0) = 25.
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