
Idea : recover a function from its derivative

Given a function f,
find a function F whose

derivative is f.

EX : Find an antiderivative for ...

a .) f(x)
= 2X

Think backward .

What function do we know

has a derivative equal to 2x ?

How about x2
,

x2+5
,

x2-100 ?

Check : The derivative of each of these is 2x

b) g(x)
=

- sin(x)

G(x) = cos(x) is an antiderivative of g(x)=-sin(x).

So is COS(X) - 47
:

cos(x) + 60
,

etc

This is a family of functions

They all have identical derivative ,

the function f.



* Review differentiation rules from Chapter 3

* Review Sea 3 . 3

· For any
real number a except

- 1
3

or (x2) = +n
x = xn

- 1

*of(x4) =
nx-

- 1

X
I & our original
- function

an antiderivative

Ex : f(x) = x5

General antiderivative of f(x) is F(x) = Ix
4

+ c

Ex: g(x) =
1

-

SF

x
=

General antiderivative
of g(x) is G(x) = x

**
+ C

=ex + c

=
25 + C

* Review Sec 3 . 3 & 3 . 8

= L

k *(ex)
= kekx

*x (tex) = I,
kekx kx

or -
· For any

nonzero
- original

an antiderivative function
· For any positive

a except for 1
,

nonzero
because af 1

-(a) = x(er(ax) C
-

- Here In (a) plays
= (e* (n(a)) the role of 1 in t

kX

= In(a) exen(a)

= In (a) a
*

C - a
*

or (Ea* = Encas Incas a
*

original function
-

an antiderivative

Ex : f(x) = 2 Y

General antiderivative of fex) is F(x)= ites2
*

+ < Here a = 2



I Review Sec 3
.
5

X

For any
nonzero k

,

*x

(sin kx) =
K cos x & (coskx)

= -sinkx

** (tan(kx))
= (seckx)2 K & (cot(kx)) =

-(sc(kx))2 k

*x
(ec(kx)) = sec(kx) tan(x)k 4x(csc(kx)) = - csc(x) cot(x)K

Ex : f(x) = cos (Ex) Here K = I

in(2x)
+ c = 2 sin(E)+ C

General antiderivative of f(x) is F(x)=
(



· Recall : Derivatives are linear

· Antiderivatives are also linear :
-

FACT

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

and G(X) is an antiderivative of g(x),

then

1
.
kF(x) + C is the general antiderivative

of kf(x)

C"constant multiple rule")
for any

number K

2
.

F(x) + G(x) + C is the general antiderivative
of f(x) + g(x)

("sum rule")

Ex : f(x) =2 + cos(tX)

Earlier we computed general
antiderivatives

of

#
and cos(IX) .

using the face that antiderivatives
are linear

,

we get
that

the general
antiderivative of fe) is

3(2/x) +
2 sin(E)+ <

66x + 2 sin (E) + C



~
x is thegaable of

-integrand

-

Ex :
Evaluate

Answer : This is the same as asking

"Given a function f(x) = + +

2+2
>

find the most general
antiderivative of f(x) .

"

· It's enough to find one antiderivative and

add an arbitrary constant C
.

Review Sec 3
.
8

↓
& Check : (In1x1) = 1 ,

(e) = 2e2 x

*
So Ink1+ e2x is an antiderivative of f(x) .

a SO

an antiderivative
-

t C((4 + ze2)dx = In|x) + e
2X

e
constant

arbitrary
⑧


