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Week 12 - Tuesday , 4/2

Anticlerical

Recall the Fundamental Theorem of Calculus C FTC ) :

fab fhddx = Hx ) lab = Fcb ) - Fla )
,

where f-( x ) is any ahtidercvative of f- ( x ), meaning F' ( x ) = f ( x )
.

Examplet
I al Find two anti derivatives Fcx ) and Glx ) of fads × ?
(b) Evaluate Sgt xd dx in two ways .

Solution . 3

Ttx ) = ¥ works
, since FIX ) = I . 3×2 = xd = f (x ) . But so does

G- ( x ) +5
, since G

' ( x ) = 's . 3×2+0=+2 = f ( × ) .

(b) By FTC
,

f ! xddx = ¥1! =

43g -1£ =

643-12=633--21 .

OR

six .

artists ) +9%+9
=
43g -13g =

64-1-31=631--21 .
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I
,
if Fcx ) is ones anti derivative of fad

,
then any

anti derivative of fCx ) is of the form

Fcx ) -1C

for some constant C
. M× "

the indefinite integralLet's write
g paddy of f Cx) dx "

for the set of ad anti derivatives of f Cx )
.

Examples : find these indefinite integrals and check

your work
.

2) S cos G) DX
=p

sin C x ) -1C
.

The COOL FACT says
: to find Sfcxldx

,

a) first find soiree (any ) anti derivative of f ( x ) ;

blthentackonthearb.fr#consttc:DqyygTsFqgRpqqT S STEP ! !

Check :

dg×[
sinlxltc ] = cos ( x ) -10 = cos G) ✓

3) f sin ( x ) dx = - cos Cx) + C .

Check :

Iq
,

[ - cos l x ) + C) = - C - sin Cx )) -10 = sin Cx) .
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4) f sin ( 2x) dx = - COSI t C
.

2

Check :

dq
,
[-cog*t C) =

-1g
( - sin C 2x ) . 2) to = sin C2x ) .

it

5) SEYdy = QI + c
.

Check :

ady f e + c) sty . e

" ! 7+0 =L
.

" I

6) For any b > 0 '

f bxdx = ,nbb
,
+ C .

Check :

ddg
,
( ,bn×qtc]=,n% .

lnlblbxxo = b ! V

7) I ( 3T ! It + 2) It =P - It 't 2T + c
.

Check : DIY
.

Remarks Recall that the FTC says
: for definite integrals , proceed

essentially as above , but replace the "
t C

" with " tab!
For example :

8) Sj
"

sine 2x ) dx = -cost /! ! - cosg2
- ( -

cosz =

-0-2+21=21 .

9) So
' I " dy.iq/i=qI.qI=e';I=eji .
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Finally , an IVP :

10) Find a function FC z ) with F'( z ) = 42-+1 and Fll ) = - 4
.

Solution
.

First
,
to find FCZ) given F

'

( z ), we antid-fferentiate_ ( do an indefinite
integral

⇒ , gfyzydz = S ftp.Ddz-2zatztc
.

( * )

Next
,
to find C

, we plug the IC FC D= - 4 into ( * ) :

- 4 = F (1) = 2414 I t C =3 t C

Solve for C :

C = - 4 - 3=-7
.

Plug this backs into ( * )
,
to finish :

F ( z ) = 22-2+2--7
.


