
Announcements
Exam 3 on Nov 20th - Lesson 18 (3.10) to Lesson 30 (4.9)

Study guide and instructions for exam 3 posted on brightspace

Office Hours
M, W, F: 245pm - 415pm

MA 161: Lesson 30
            Antiderivatives (4.9)

            Undoing the derivatives 
            Indefinite integral

            Evaluating indefinite integrals
            
               

                 Coming up Next: Approximating area under curves (5.1)



Warmup : find functions Ful and Gas such that
-

Finl = 2u , Giul = Since

derivatives derivative
F -> 2x- 2

X2
↑2 7

X2 - 85
*+ 987659

derivative derivative
G- Sinx- cosX

-COSX
- Cos X+97

-COSX-873

-CosX + 17958



Antiderivative
F(x] Such that F(x) = f(x) his called artiderivative

of fax)
Y
X285 & Antiderivatives of 2x
x+7
*+ 98758
x+
-

Any Number
-COSX

- cosX +97 Anti derivatives
of

- cosX-857
- COSX + C

I Sinx

Fix & GM are two antiderivatives of fex
, they differ only

by a Constant

F(x)= G(x) + C



Indefinite Integral
A notation for antidecivatives

i one Antiderivativ
- of f(x)⑭=+O

↓ ↳ Constant of
I

integrand integration-elongated S "the function whose
mean "Sum" anti derivative we

-Later
are trying to find

"

X in the
Variable of integration

(2xdx = x+

Seinx dx = -cosX+



Sxdx
idea! Derivative Reduces the power by 1

x =P=
-

in Antiderivative of

Sidx= C

&() =
Xun (xdx=

=,
= Pe= (n(x) + c



Antiderivatives of some common functions
n+1Sxidx = X + c

,

n+ - 1
n+1

Sidx = (n(x) + C

Derivative of

/Jinxdx = -cosX+

I
Right hand side

Josxdx = Sinx + C
in the

JeXdX = tanx + C
integrand

Sjecxtanx dX = SecX + C

Je dx = e + c

JizdX = tan(x)+ C

JdX = Sinx) + C



* find J5+70dx

S & Antiderivative
Antiderivative

X =
XP & (x) =-

3+ 1

5+ I
- I' is Antidevirable of 53

we know (kf(x+g(x))' = k , f(x)+ 19(x)

&(5 =x)) = [x +7

J5x+=xdx = 5x* - =x + c
I



* find J9-+ dx Antidenkate
~

Antidenvale eX

~
Antideivale &

3/2

: tanx

J9-Pfeix + tex = 9 .2 sta+ te



Find E Such that F(x = 2x

S infinitely-*2 F(x= X+ C man
possible
functionv if we impose an# F(s)= 7

additional Conductive

Fix= Y+ C -F = F(o) = of c
-

c= 7

F(x1= x*7 Only FunctionI satisfying
F(0) =7

.24,
initial value problem



: Find Fix such that Fix= seeX
3
F(ol = 9C

/
Antiden vative of
seix = tanx

Fix= tanx + C

9= F(0) = tanlo+ my c=9

Ettarx+ 9



Higher order Derivatives
eq: #( = 2x Ex)

m Lantidorative hinsiderivative
F(x= (2xdx = X+ C of FX)

daig fintidevivative
F(x) = (x+ cdx = xx+ 4

To find CD we need 2 extra conditions : eq:
Flo)=7

,
Flo=-3

7 = F(0)= Otr + D - D=7

-3= Fol = FC my c= -3

F= -3X+ 7 ve Satisfies FN= 2X
,
F(0) = 7 , Flo = -3

.



eg: Find F Such that Fix= Sinx
,
Flo= -11

,
Fix= 12

fAntidentable
Fix = /Jinxdx = -cosX+ C

↓Antiderivative
F(x = f-cosx+ c dx
F(x)

= -SinX+ CX+ D

+1= F(0) = -finlo + (10) +D =D us D = -11

12= F(0) = - Coscol+ C = ++ C us c= 13

#= - SinX + 13X-11


