lnAe’ﬁn’rﬁe. lﬂ'teﬂral :

Artidevivative : A 'fw\c-bion Feo is said to be an antidecivative of -f(-:o '-f Feo = ‘f(vc).

“The. 'Fvocess u-f :‘flndivg antidevivatives  1s  called ‘meleflv\’r(:e M'te\j\fate‘on.

eq lf -:fu)=>.x . Feo =,

’
then we have F&o =:f(-x) , so Feo 1s an arntiderivative cf f(x).

However . consider F6o = x*+C , where C 18 a constant .
“Then , we still have Feo =-f(70 )

—n'\erzfore . antidevivative o‘f a T\N\cﬁovx feo is NoT (Aniclue..

That 1s wh‘a we call “an” antidevivative nstead of “the” antiderivative .

Natual 7uesﬂovx : lf Feo and Qoo are antidevivatives of f(va) ,
what s the velation between -them 2

Answer : F&o and Geo chﬁer ba a_constart.
‘Fvocf : Suﬂ»se Féo = €|I(10 =:f(x)

Let Heo = Foo - Geo

Then Heo = Feo - Geo =0

. Heo is a constant f\MCﬁon, ie. Heo=C j-’w some  constant C .
Le. Feo=Geo +C

Tb\aej?m ._antidevivative o‘f a -fmcﬁon f&x) s NoT uv\ic[ue_,
bat Tt is (Av\iﬂu\e up +to a constant.




e.s. |32 f(ao=').x . Feo =%
then we have F&o =f(x) , so Feo=x"1s an antidevivative cf jfm =%
and all antidevivatives cf fﬁ:) must be cf +he -fnrm L+C..

Geo =X+ C ,% % Feo= oo =2x

~ Same. slope

</
vevtcal
T \'V‘omsla'ﬁw\

7 % > > >
-fw av\g'x /

|§ Feo s an artiderivative of jebo . we wyite

iv\'te%mnd
[

ff(ao e = Feo+C

/N

ivr(:Eﬂral S%mlool Vaviakle % Mﬁeﬂwd:icm

Feo=

e.g. j’ % dx =+ C

lf Feo 1s an arntidecivative w‘f j"eo ,

evevtticte
Feo *f

n‘(‘.e%mte
> £eo ] > .('-feodx.-Feo+c
= ovriaiml f,«\c(:iovx wp to a constant

NO'('e : When we wvite \Yfﬁodx, Sometimes Tt maa be Yeaavuled as @ class { fw\c(')ons.



Rules for |Vr€e6va'bm3 Common  Functions
) fkd—x=l<x+c, jeor constart k.

2) Jardbe e b o™i C L for all n except -1
3) J’—,‘C—dmlnlxlﬁ«c

4) [efan-*uc

5) cosxchx = sinx + C

6) ,rsinxdx =-cosx + C

P [k - taix s C

t+

A|3e|omic Rules For lm:\efv\“rte [vrteﬁmtion

0 fkfeocl-x. = k [feocx

2) jf&):\:ﬂ(x)olx = f-fcaodx + fﬂ(vocbc

Note . 0 F(frfeod) = g (k [Feod) = kfeo
te. Jifeodx and k[feodk ffer by a constant.
bt Tt s absorbed oy 5.

2) ad;(,rf&)iﬁﬁc)&x) = f;—d'feodx :I:fﬂ(x)dv(.) - :ffao-.tﬁ(x) .



Jrex
=2 s - a x + ‘—»\ e
Neo need 4o add +C !
3 2
=2 (F)-2(F)+3(Z)+s5%x +C
6 2
=X e osec
[ 228 4
e.q =
=Ix‘-%—d-x_
3
= X - 5lhixl+C
Y
e.g = ¢ =
FEX):).‘:L
F(x):f):xcly
=+ C
Foy=0+C=3 = C=3
L F(10=x"+'%

N/ -

"H'\vnujln (©.2)

> XL




lvr(:ejraﬁon \oa Substrtution
Question  : I(Zx+l§msdx =7

Hard o 1 vate Lva &Fandlnj the 'Fo(avr\owdal.
Solution : lwbesru‘bon Ba Substrtution

lvrtesmbion ba Substrtution : j f(u(v:)) wWedde = J‘-f(uodu
OR : f-fco flz“‘dx - .r-f(o\\du

?moj’ : g‘; I f(u(z)) W dx = f(u«x» NES)

gz Jl'f((/\\du = £; jl'f((/\\du - % CCL\ajv\ 'Rhle)
= ‘f(u(x)) : 3’%

£ Frueo) wende = g [Fudu

f—f(u\cx)) weod = f—f(mclu

2015
eq [ xe 3™ - 2
Let weo=2x+1 wWed =2

2018

A0(8
'f(u) = U ‘f(u(-x» = (x+1)

2015

[axed™dx o A [ 2 e o L[ 2%5du
! ) f

‘f (wG0) 6o —f W

b 2016
=t " c = Qx+1) +C
4o 4032

But , usuan‘a we wvite ,

2015
J(’Zx+ D dx Let w=xer
) J‘ o L,ldun 'S%_ Y
_ { 201b 1
*Zon & T c b = - du

b
= — (s Sm +C
4032




eg. Seax chx Let u=ax
=Je“-7idm é“i=a
=7‘(~e“+c d’L= !Tdb\.
=%e‘”‘+c
¢4 \Y(:x(4-£+3)q.&x Let wu= a4
 baez) xdn e - &
=j 6“48+dx xaht = g du
=%8_' (As-l-C
=%(4£+3)+C
ej Ignx_x)'&" . x>0
J'('"—x"ldx Let  w=lnx
[ de et
= 'T(A3+C _lxdx =d“’
s L x4 C
Question : How o make a quess ueo 2

‘vrbejmbiov\ 58 Substrtution - ‘( f(v\(x)) W = J-f(mdu

eq RS S P S Let = ln

Realize the ‘wf(:eﬂmvxd oS a 'Fmducb (f Tar& ard  make a ﬁu@g cf U0
Such Hwt one 'Far(: can be vealized as a 'func-bion :ftuo ,_ancther -Fav-(: s K&

£
=

Ex: 0 Show that J’a,i_,_bd‘l =2 ln lax+bl+C . Hint : let u=axtb
2)  Evaluate
@ §2e ke Hick : Lek unx  Ans: 4efeC

3
) J‘ bx JP+z dx Hint : Let w43 Prs: 2(C+3)" + C




|V\‘tearu‘bion of Exronewtial Functions :
Recall - § ™ d o L s

[n jeneral : J'a’.‘dx =7 -for as>o

fR ” 3 IV\Q? (lno.)x
ecall : A = & = e
J\axdx =J'e(lno.)x &
. ':a e(lno.)'x. C
a’&
*Tna + €

OR : Recall that Fd'= & lna

d _a& _ = J'x ._a
so K Tha aQ ,and ad= W+C

|V\'tear'crﬁion of Loaarﬂ:\'\mic Functions :

J'lnvt.dx-'? ‘for x>0

Ex : ad{ zhnhx -x

Ans: b 2

—I'herefwe. , \rlnxdx = xhx-x+C

FPYo‘ole.m : How do we know ad.z xhx -x = [nx in_advance ?
(Make a uess uf artidevivative of In = d‘-rectlg)

Ama divect wcua_ o ﬁv\d an _antidevivative of nx ?2 (Yes, later 1)

e.ﬂ. (Constart  issue )

f(1+l)z o let =+t I(xu)z o
=fu‘du du= e =j"x."+'>:x+ldx
- _31‘.&... C = _|§x;+ Lex+C
= —é—(x+03+C

seems to
= -'§xa+'f+x+§'+c be Qliﬂ’erew(: D

Puns : This C s NOT that C 2




lvrte \ra‘bon of Rational  Functions :
- a‘i&% e
'Ba lovﬁ division , 'IF(X‘) = (axe+ l:)?(vo + R
_'E_ R

G+
ox+b 7 ax+b

Then ‘Yax.+b P - §7&)+ o
We know l'\ow +o iw‘:ejmteg

XD
ej j‘ x+’>x;l-5 o= p & 5f+%x+5
X+ =
2+
2x+5
3 pr &>y
= Ix+1+ = b 3
. 2
= %+b¢+3lu l'x+l|+C X A3+ 5 = Gt DA +3
k3
X+3Ix+5 3
=T X2t oy

Ex : Evaluate j’évx 3f:+ Lok

Ans - 'f-%-!-qj-ln I'Sx-’zl +C

. S' ox+b
(Ax+S)RX+S,)

ExFress ax+b ito the fwm B

(% +S)(rax+S,) Tm+s‘ ixX+S,

Then |-—ax+b dx - [A B 4

(nx+S)(rax+S,) YiX+S, Vax+S,

We know low +o ‘M‘:ejm'&e?

<. 3 J. -').x—

. 5x-% _ _ 5x-%
Note : T-3x-3 [CTENCEID)

5x-% - B
S”‘I’]"’se DG D T A

= 5x-F = AG+D +BC-3)

= A=  ®=2 .

5=t (B2 - Rn|x-3]+2Mm|x+| +C

X3x -3 LS €

)
~7’

ax+b )?%

7!7|



L
Ex : Evalvwd:e J' 1(102--1) s

Ans - %( bl = lal200-x|) +C = —é- b | Joo-%

o |[_ox+b
(?x-r %)’
ax+b . A B
ExF\ress —(Px"' i)z into -the fovw\ ('Fx"' %)z + 'F’u'%
ax+b ‘B
Then j (Ox+S)(ra=x+S,) J‘ ( S+ 1) %

We kvxow l/\ow iwtejmte 14

2|
¢4 J‘ G2y R
2x- | B
S{KFFOSQ (x-}.)’. = (1 _1)1 + =2

= 2%-1 = A+B&-2)

= A= B=>

2x-1_ - 2 2 R )
(-1_2)1 o = (1_1)1 + <> dx = +2ln I?L ll-l-c_

Ex: Evaluate % S

AV\S > X
-

l +|vx'2'x-l|+C

Remarks :

PO _
lf deﬂ peo>t S (Ax+S)(ax+S,) =2
Hiwt - l_ovj division .

PO 4 ax+b
T GO +
K (Y‘.X+S.)(&1+Sz) ‘r 7 * (Y' 24+S)(ax+S,)

reduced —to 'Fevviou\s case

?



a*®
: sﬁ—+sdx wheve b-ltac<o
o +bx+C

+&

= [+ adu o = adu

e =
B R S let wexs

(x+ )+
du=dx

J D S
j‘u‘+z’

- -t W
=y tan' 2 +C

£ . & X |

Jﬁ,ﬁ? o Note : dP+2%x+5) = @x+2)adx

and  4xtF = 20Qx+2) +3

2| 20x+2) +3
L+Ix+5

x+D |
T I
X42x+5 * X4+2x+5

2l (424 8) +3(L b 241) 4 C

2 (e 2x s 5) + 2 4o ZEL 4 C

Remarks :
lf des'rcr.)>l ,S—?"o—dx=? where. b-fac<o

ax+bx+c

Hivt - l_ovj division .




lVT‘(:eav'a‘bon of —rvujonome'trlc Functions :
f'tanw_dx and \rCO'belX

J"tan.vr_dx
=J1-c$:,‘s—idx let w=cosx
‘.Y'J(Id“‘ %&hsivvx
s -lnlula C -du=sinx dx

=-IV\ICosx| +C

= In ISec-x.| +C

\rcstxclx
(s 4y let w-sinx
Ex: :

= lnlsimt.l +C

'J‘Secxclx and j'csc.xcli , 't--fonv\u(a
'('_-'fonv\ula:
Lt '(:.=":av\l

[dea : We can express all ‘hnsonome‘l:wc. -fw\chons in_terms of +.

Note : tan= = Xy | Xt and so  cotw st
l- 'Em‘%- -€ xt
) T
. Sinx = -J_F wd so cscx = = B%?‘gﬂ\ Ham.
cos % ==t Sec % = *E %
|+ =€ |+‘tz
>t
_n\ersz\re ,_all ‘hrijonome‘bric -funcﬁons in_terms o‘f +. -
Note: €=tan X
%E. st sed X = L(+t)
o2
T+

[dea : jf(sivw. cosx) ok

J‘ 'f( I+ l++. 13--2

'Ra:tlonal ‘functwns of +

T\mv\sfomw3 an i | af 'Eviﬁonome'tﬁc -fv.nc{-.\ov\ to an ivd:Eﬁml of rational fumc{-.\ov\




+ dt
<

= nltl«C

= lnl'('a.v\%l +C

vrsgcxd'x_

I ECo SRS

v | Bl oA =<

I (ST

e

L [ B TS

J I+t (-

clbn litl - li-tl + C
A+t

=|V\ |‘4:|+C'

|2 E ] L C
M |

= hltanx+secx|+C

J VY [+cosx

i \ \
Jl+cus-x.
= A__r‘ =2 _
-J l_‘_% l+'€'d.£
-f e
=t+C

=tanZ +C




