
 Section 4.8 Antiderivatives

Learning Goals



Definition a function F is an antiderivative of f on

an interval I if F x fix for x in I

Examples 1 Suppose f x
Then F x 3

3 is an antiderivative of f since
F x 33

2

The functions F x 3 3 4 and E x 13
3 11

are also antiderivatives of f since F x E x

2 Suppose f x sin x
Then F Ix cos x and E x coset 7 are

antiderivatives of f since F x F x sin x

Consequence of MVT if F x is an antiderivative of f on

yn I then the general form
of all antiderivatives of f
is Ect a constant

family of functions
get one particular antiderivative by
assigning a value to C

Notation S fix dx family of all antiderivatives of f
indefinite integral of f x with respect to x

Terminology f is the integral sign

f x is called the integrand



Examples 1 We saw above that

f x dx 3
3 C and sink dx cos x C

2 Other basic rules for antiderivatives

Sandx C n i since IT 4

Sfdx In I c since In 1

fetdx e't c since et e

cost dx sin x c since sink cos x

f sect x dx tank C since tank sectix

seek tan x dx Seca C since seek seek tan x

f f dx tan x C since tan x
2

aretan x C

S f Ix sin x C since sin x

aresin x C

For each derivative rule there is a corresponding

antiderivative rule



3 Se dx e c because e 2e chain rule

Instead Se dx he t C since e 22 e

In general fea dx he t c

and likewise I costax dx sin ax to etc

Similar formulas to memorize

Integrals involving inverse trig

I atted latan E C

aso

al sin E C

Indeed latan it y a adit attx
Isin E it vii jar rat x2

Integrals involving exponentials

a dx
a
at C

Indeed h a a a
Intal a a



Linearity rules for antiderivatives

f fix g x dx ffcx dx fg x dx

S kf x dx k fix dx if k is a constant

Examples evaluate the following antiderivatives

1 f e 46s 5 dx

fe dx 4 cos Sx dx linearity

be sin Sx C

2 f 3x f dx

f 3 fx dx 513312 x 2 dx

35 dx Sx dx 3 11 III C

3 C 65 512 2 42 C

3 f E 51 8 at

S E E at



5ft 5 E at

12ᵗʰ 5t 8in t C

4 I sec 40 sec 40 tan40 do

f Sec 40 sec 40 tan1407 do

tan 40 sec 40 C

5 f x d

d

4tan x C

3
4 4tan HI C

6 I use f sin
a

c

Sus sin f C



Initial Value Problems if we know f x and one point

on the graph of y f x we can identify a specific
antiderivative and find f x1

y n

There is a single antiderivative

passing through
edition

Examples 1 Solve the initial value problem

9 sec 2x and y f 4

General antiderivative yex f sec 2x dx tan 2x C

Find C using initial condition y E 4

Ltan Eg C 4

By C 4 C 4

So the solution is y x I tan 2x 4

2 Solve the initial value problem If 91 2 y 3 1

General antiderivative y x fat dx tan C



Find C using initial condition y 3 I

Itan i c I

C

C 1

So the solution is y x tan 5 I I

3 The acceleration of a particle moving on an axis is

a t 16 We know that o 3 and Slo 3

Find the position Slt

Since alt V t t Salt at f l6dt 1Gt C

To find C we use the initial condition viol 3 which

gives 16 Ot C 3 C 3

So t 164 3

Since It 5 t SA Suit dt
I 16 3 it

8 2 34 D

To find D we use the initial condition 510 30

which gives 8.02 3 et D 30 D 30

So s t 812 3 30


