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Week 12 - Wednesday , 4/3

I. Summary ,thtegralsithestorysofar.GE
a function fcx ) , let Fcxl be an anticlerical for f l x ) ,

meaning
f
'
( × ) = f ( x )

.

Then :

(A) The definite integral Sabflxldx ,
which is the signed areas

between f Cx) and the interval Ea
,
b ] on the x-axis , is

given by FTC :

fabflxldx = Flxlfabs Fcb ) - Fla )
.

(B) The indefinite integral fflx )dx
,
which is the set of #

anti derivatives of FCX)
, is given by the COOL FACT of

last time :

Sf d×= F ( x ) -1C
where C denotes an arbitrary constant .

I.Shorttableofmdefinitcmtegr# ( Here , a ,
b
, and p are constants

.

)

C continued )

fCx)SfCx# I

fcxlsflxldxx.
. cast . " is : ii.%

'

Tx lnllxl ) -1C I

sin lax ) + C ( a -40)
I

,¥ arctancx ) -1C

coscax ) a×i . C la .to )
I
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Note that we can checks the above table by differentiation :

e.g .

¥ [ sinaax ) -1 C) =

at dq
,

[ sin lax ) ] cc ]

=

Ia
. cos lax ) . a -10 = cos fax ) .

V

II. E¥es : use the above table to find the indicated
-

quantities .

( 1) g ( 3*+3×2 . 3rxt¥× ) dx

Tl 12
(2) I ( cos ( 2x ) - 2 sin Cx ) ) dx

O

(3) The signed area :

my

.

y=Y× I

(4) The solution to the IVP

dy =

g#×a + e3×
, y 101--2 .

dx
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Solutions

( 11
g ( 3*+3×2 . 3rxt¥× ) dx = f ( 3×-2+3×2 - 3×1/2+35 " Mdx

= ?¥ +331 - 3zx t3y t C = - 3×-4×3 .

2×3/76×42
-1 C

.

17/2
12 ) S ( cos C 2x ) - 2 sin Cx ) ) dx = ( 5122×1-12 cos C× ) ) 10%2

°

= ( sinl22.tl#-2cosfTY2 )) - ( sing -12 cos lol)
= 1%+2 . o ) - (92+2)=-2

.

(3) The signed area is

S I 's txdx = InclxD !
"

a

= Incl - H - In ( I - 21)

= In (1) - In (2) = O - In (2) =
- In (2) I - 0.6931 .

Note : without the absolute values
,
we'd be trying to evaluate

things like In C- 2) , which doesn't make sense .

(4) First
,
to get y from dyldx , we anti differentiate :

y
=

g ( g÷×a + e
"

) dx = arctancx ) + ¥ t C
.

1*1

Next
, plug the initial condition into I * )

,
to find C :

2 =

y I O) = arc tan lot + eg t C = O + Ig -1 C =

Ig
" C .
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So
C = 2-

'

13 = 5/3
.

So by ( * '
'

y = arctancx ) + § °


