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We con evaluate dcfiml.e iw+cjrw£s us:nj the

Fundamental Theorem of Calewlus (FTC)

FTC (Pact T): ITf f is continuous, then

b
J fxydx = F(b) - F(a),
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Recatll +he ]Collowmj e_,e,men-\—a.:j antiderivadtives:

Jx”dx = _x" + € (for n¥-1)

n4l
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Sinxdx = -cosx + C
J
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cosX dx = sinx + C ! - dx = arctoanX + C
J J X
[ [
sec*x dx = tanx + C dx = arcsinx + C
J J J-x*
[ r X X
secxtonx dx = Seex + C eX dx = eXs C
J J
( e x
csc?x dX = ~cotx+ C o Jx = O + C
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Cscx cotx dx = -csex+ C L dx = ﬂn|X|+C
y, J X
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Part T of the FTC Sa:j.s +hot derivatives oand

\n+e3raL5 ore anvecrse OFe.mézonS

FTC (Pact ) Tf f is Continuous, then
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More Jcnera.z(‘j ,

h(x)
AJ f(e)dt = f(h(x))'lq'(x) - f(jm)-(j'(x)
dx
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3><+I
'
Ex: What 35 & e d¢?
dx | ,
K+
3x+1 J;:: Irom ,
Solution: i e,\rt_c]{ = e (.3x+l)/‘€. (X’*t)
dx
K+
J’3_x71 X

: | 3e - Qxe




Substitution Rule

Tdea: led ax= then du= dx
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Reflo«.c.e W & dx in the 'in-l-ejf‘ai. ond evaluate.

_ﬁg'o Some Dood choices 7[0r U include

w = )Cu,mc-f-ron raised 'l'o on ’I,;j{j power
w = ](uunc-}wn inside Sin_ Cos, fn/ é_’ edec.-.

W = }u.mc{—rom whose derivative is also ,P/‘csen‘}

Ex: J CS‘.MCOSX dx

SO(u.-\wni Let U= SinXx, So du = cosx c]x . We have

J eSfﬂXCOSX Jx ] j eu du

® SinX

= e +C =| e +C
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Solution: Let qr=183x%, so du = 12xdx (or dx = _|
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OP&'.on 1. Convert+ the bounds

X=0 = = l+360)q =1

X=1 = = 1+3(1)"= ¢
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Ex: 2+6 |2
Z+S

K—? So 2= U-5

.SM'- Let w= 2+5, So du=dz  We have
2+6 J; - (®-5)+6 Joo = j w-l Jdu
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_I.nl—e.srahon bj Pacts (zrP)

TL\Q. IRP )[or muwla. States +hat

Jud\/= uv—Jvoju

or, ]Cor c‘e}‘:n;}e. Sn-ie:jral.s-.

b b b
J& wdv = [uvjla = Ja V aw

Ex: jﬂ X cosx dx
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Soludion: Let w= X V = SinX

du = dx cJV=C,osxAx

We have J X cosx dx = {xs:nx]: - J Sinx dx

]
=0 Y
-
= WSAT - O4:nO - ["C"SXJO

cos () - cos(0)
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Tip:

Let ax Be_ the JCrr.s} fv.mc-l;on on the [is+
below +hot q,FFeoJ‘S n :ljﬁu.r ¢'n+ejrw(, +hen

let the remainder of the :'V\-'-e‘,jra.nd be dv.
L

Toverse -H*B

A‘sebmic (e, X" or ’Dobnomia[.s>

Trrj.
Exrowew Iyya

E_X‘ J x'e* dx

Solution : Let ax=x? ve=e”

Jx"e"dx = xze"—Jo?xe"clx

du = Ax dx dv=e dx

W= Rx v=e*

wse IBP ajain!
dw=2dx dv=e"dx

= Xie* - [ axe™ - J e o(xJ
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X*e* - axe* + Re* + C

Ex: arcsin(x) dx
Solution: Lel = aresia(x) V= X
du = —— dx dv = dx
JI—Xz

u-Su.b.'
w = -x*

= arcsin(x) dx = X-arcsin(x) = duw = -2xdx

(So dx = 2x du)
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X-orcsin(x) ~ J

L)
X arecsin(x) + L J u B dw
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Y,
X arcsia(x) *%\[u + C

X-arcsin(x) + 1-x* + C
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AAA'J:;.omaL Exercises : A 3o .
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1. JXSJ I+ x* dx A. J[nx d x 3. Jcos(ﬂnﬂ dx

Solutions:
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Se X = wU-1
et

Lo Led w= 1ix", So du= Rxdx  (hence dx= du/j )
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X. Jﬂmx d x IBP: w= Lnx V= X
du: I;dx d\/:idx
= anx—JX-(-)‘(—)dx

:Xfmx—f:{_dx = |Xdax - x +C

3. J COS(ﬁnX) dx- Le{ \/J-=.Q,IIX (SO X=&e )
dw = ';dx (olx = xdw = e duwr )

=J e cos(ur)dw TBP: W= cosu ve=e”

dw = - SinJ dvze dur

sl

e”u_sw —-J e (- sin) AW

= v w
€ Cosw +J€ Sinw dw TRP: W=Sial V"—e,“r

duzcswdw  dv=e”dw

"

e cosuw + [euS:mJ' —J e cosw dw}



We howe Shown that

[ W w w w
e CoswW dw = € coswte sind - | e coswduw
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= A eeosi dw = e”cosw v esiaw + C

J

= Je”cosw dw = tl-;t [@DJCOSW'f&NSMl«JJ + C

Pul'é'm‘j +oald f,oﬁe-ﬂqer‘, we have

J cos(nx)dx = Je”cosw dw

-
= ZLL 8\’JCoSw + ewSianJ + C
= _l— i Lnx Lax
2 e CaS(ﬁnX) e S;n(ﬁnx)7 + C/
- T = x /

—);T [COS(LAX) + s:n(ﬂwx)] + C




