Day 45 - Intro to Antiderivatives after.notebook April 24, 2014

Warm Up
Differentiate: <ec %(’&'W\YYS)

(1) 7(x)= plozVx _ze0s(ins’) g sec(tan2 \/;)
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Problems with homework?
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Antiderivatives

Up to this point in our study of calculus, we have been
concerned primarily with the problem:
Given a function, find its derivative.

Many important applications of calculus involve the
inverse problem:
Given the derivative, find the original function.

"The basic problem of differentiation is: given the path of a moving point, to
calculate its velocity, or given a curve, to calculate its slope. The basic problem of
integration is the inverse: given the velocity of a moving point at every instant, to
calculate its path, or given the slope of a curve at each of its points, to calculate
the curve!

For example, suppose we are given the following
derivatives: f'(x) =2, g'(x) = 3x2 h'(1) = 4

Our goal is to determine f(x), g(x), and h(x) that have
the respective derivatives given above. If we make some
educated guesses, what would these functions be????

5(}@2'&)«+C 5(’\\: K C \\Q'3=3\‘c°+c

This operation of determining the original function
from its derivative is the inverse operation of
differentiation and we call it antidifferentiation.

/Defini‘rion: A function F is called an antiderivative of
f onaninterval I if F '(x)=f (x)forall xinI.

——

"F(x) is an antiderivative of f(x)"

It should be emphasized that if F(x) is an antiderivative
of f(x), then F(x) + C (C is any constant) is also an
antiderivative of f(x).
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Antiderivatives

Differentiate

J(x) - J(x)

Antidifferentiate

-

Definition A function F is called an antiderivative of f on an interval I if
F'(x) = f(x) for all x in 1.

Example: .

F(x) = % " F(x)=x

What about F(x)=2-+72 ?
2

[1] Theorem If F is an antiderivative of f on an interval 7, then the most gen-

eral antiderivative of f on [ is

where C is an arbitrary constant.
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General antiderivatives are considered a family of curves...

Here is an example of a family of general antiderivatives:

Y —y='g+3'-\

-
¢ 'S

* *
Notice the slopes of the tangents on*, *.

each curve at the same x-coordinate. E&\e S\of&)
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Antidifferentiation Rules...

Constants:
Determine the antiderivative of any constant

S\(x\: 3 S(ﬂ:‘\‘*
IQ)=23x+C  FY=xxC

Rule:
flx)=k = FX)=kx+C

Q‘*’“‘“\ doon (muu i?j by Ao m&aﬁﬂ

Power Law: ol \S\M\ QX

How will we put the power rule in reverse?

zu
ot S(X)=6x7 ot f(x) ?-:;\— 9':( ~C

Flip your brain into reverse...what will be the rule
used to antidifferentiate power rules?

Rule:

f(JC): b = F(JC) _ k n+l

x4+
n+1

Add one to the exponent and divide by this NEW exponent
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Determine the general antiderivative of
each of the following...

M flx)=x"—2x"-3x" + = 2 > +5x 745
x*

36) = )(s-ax“-'?)f A 4BC +5
FQR _‘L K 45x +5x +C
\ % + X +%5 + X +

3
F)= h‘-zf-ﬁ-s._s +5% +C
6 5 F X i
(Z)f(x):3\/;_5i4+5\/x77_6‘/2;+82
X X

S
S(’O’-&X\‘ -%1:‘1. )2?_ b){%.‘.e:a
% %
F)= 3x" 2 '\_K% _Q:x +ex +C

%-s%ﬁs

Q/ onstants

power rules
« logarithmic functions
« trigonometric functions
« exponential functions
« inverse trigonometric functions
« chain rules
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Table of some of the Most General Antiderivatives

where a is a constant!

Function, f(x) Most General Antiderivative, F(x)
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Practice:

Page 408
#1,2,3
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