lndefn’rte lvrtes\'al :

Avrhdeﬂva-bive . A 'fw\cbiov\ Feo is said to be an antiderivative tf f(-z) 'nf FI(-:.) = ‘f(x).

“The. 'Fvocess of f‘(v\divxs antidevivatives s called Tndefiv\‘\{e M‘t‘ej\rac(:?ov\.

e.ﬁ. lf feo-).x , Feo =%,

then we have Feo =fc~o , so Feo 1s an antidevivative c:f f(i).

However . consider F&d = x*+C , where C 18 a constant .
Then , we still have Feo =ff<—=o .

Werv.j%re, artidevivative of a j?w\c(-jon feo s NGST (mia[ue.
That 1s wh‘é we call “an” antidevivative nstead cf “the” antiderivative







Natuval 7M€S‘aOV\ : lf Fay and Qo are antidevivatives cf —f(x) ,
what is the velation between -them 2

Answer : Feo and Geo diﬂ?er bca a_constant.
-Fmoj? : Sucr‘Fose. Foo = G = feo
Let Heo = Feo - Geo
Then Heo = Fen - Geo =0
" Heo is a constant -funce.on, ie. Heo=C  For some constant C .
ie. Feo=Geo+C

Thevej?ore ,_avtidevivative cf a —fw\ct:on feo s NGST wﬁclue ,
bt Tt i W\ic'ue up ~+o a constant.



eq. lf f(10=').x , Feo =
then we have Foo =f(-x) , so Feo=x 1s an antiderivative cf f(x) =2x
and all antidevivatives o‘f feo must be of +he -fom =+C .

Geo =+ C ,% ‘rta— Feo= §eo 2%
~ Same._slope

/
T vevrhical

Feo = “‘ronslation

> > >~

'fw aﬂg x

7z




|f Feo i1s an arttidevivative of ftzo we wvite.

integrand
d

[

\f ;F(x) de = Feo+C

J A\

/ N\

integval Sambd vavigble of integretion
J J J

e.g. _r % dx =+ C




|"€ Feo s an antiderivative of feo
J J J

eventtiate
Feo &.ﬁ

ke
= f(vo lw&.eg > _(.‘f(u)d-x_ = Fen+C




Rules for IereS\ra'bmﬂ Common  Functions
1) j’kd‘x=l<x+c, for constart k.

2) fordx e ™ 0 For all n eept -1
3) f—{—dx=ln|xl+c
4) [&dn-tac
5) Jcosxan = sinz « C

b) J,Sinx.dx =-Cosx + C

£)) Sﬁ.dx = tan'x + C



Alﬁebraic Rules For lmcleﬁv\‘rte lv\'teﬁru'(:tovx

D [icfeodx « k [feod

2) Jf&)iﬁ&)&x = j"f&o&x + _fﬂeoc\x

Note - 0 g (fkfeoda) - £ (k [Food) = kfeo
le. Jk'f(x)dx and kj"fﬁi)d’( Qhﬁer Bta a constant .
but tt 15 obsorbed ba \Y .

2) %(Jf&)iﬁ&)&x) -d (j'—feoolx ifﬁcaodx) - Feorgeo.



=2 [ - a x +

No need 4o add +C
2@ 2@ 3 @) esx+C
=1‘T6-13+3§:-Sx+c




=jx‘-5d-z.

=

3
= ’_‘?-slnlxnc




e.q Flnd_a_-ﬁmc:(:im_E(ﬁ_suda_ﬂmt_ELmiz_md Féo = 2x

FEI) = ).x.

Feo= [ dx

2
=%+ C

Foy=0+C=3 = C-3

 Feo =+
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lvﬂ:%rctb“on \98 Substrtution

2015

Question - J'(’Zxﬂ) ahx = ?
Had o lvrtejm:te 5‘3 &Fmdlnj the 'Fo(avxowﬁal .
Solution : lw(:ﬂvu’hon ,oa Substrtution

lvr‘:eﬂra'l'jov\ ba Substrtution - sz(ucx)) ued e = jl‘f(v\\du
OR f—fw%\dx - J"f((a\du



Droof —d— (‘ "g(ubz)) W = "F(u(x)\ w&)
I a9 )
d f—f(md,,, % ‘ :ﬁmdm . da% (Chain Rule)
s J)
= '#(M(x)\ §|!
J (< V&
-d— (. (u(-rﬂ uwedx = -ﬁ- f—'g(u\du
[S o QI )

. r‘@(um) uwe e = f-f(mdu

)




(\ 2015
e S J (.>_'¥+ |) dx = 2
Lg'E U = D41 Wy =2
QA0(8
‘)F(m = u.lms “f(u(x\) = (x+1)

!j 2015 L " 20|15 . e [ s015

! ) (

‘f (&) ue -f [

b 2016
| M}.ol + C {

Gx+1) +C

= 403 " doxn




2015
J'(')_x+|) dx Le'(‘. U= D+t
e L %
- ( J01b c Gt L
4o * T2 cl
= —l (ot S.mb_‘_ C




et wu=ax

\’e_“* dx

dx = L du

=Le_u+(‘




[ 64zt 2 g - &x
Je u’f8+<4, wohe = L du
=é TI(AS-I-C

s o g
=2 (4+3) + C

2




C
"(' e chx Lt w=lnx
[ s .t
ey Y Tldx=e|w
° Lo
=+(|nx)3+c
>




Question : How 4o moke a

uwess uco 2

lvrbesmbiov\ ba Substrtution : j f(v\(x)) wWeddx = J‘-f(mdu

e.j. IQ%LAX =‘f(lv\1)l-'qu Let w=Ih=
Realize. the 'lv\'(:eﬁmhd os @ ’chlw:b cf -rar& and  make a guess o-f uso

Such Hat one 'Far{: can be vealized as a jeuv\cbion f(o\) ._anocther 'Fav-(: (G

Ex: 0 Show -that J’mi_,_bd‘* =4 lnlax+bl+C .

Hint : let wu=ax+tb
2)  Evaluate

a) S'Jc"e"* ab

Hirt - Let u=xt Ans :
k) fé’x_.]'z.ﬂs o

Hint . Let u=x+3 Ans

7"7 e"q-c- C

S
206+ + C




|Vfteara'€ion of Exronevr(:ial Functions -

Recall - § & o« L &uc

ln ageneral : |[a&dx =7 ra>o
J

< ha* Unadx
Recall : d*=e"™ - e
J‘a.xd'x. =J'e(lna.)x e
. n(a e(lno.)x +C
&
*Tna €

OR : Recall that Fd'= a lna

n

d _a&
sSo H'J_C_l_lna

a-* , aV\d j'd‘ d'x. =

ax

Tna ™

(@



lVTteSra:(ﬁon of Loaari'thmic Functions :

J\lnxdx='? for *>0

Ex: f xhx-=

Ans: w2

Therefore . [Inx de = xlhx-x+C

Problem : How do we know e xMx-x = lnx in advance 2
(Make a Guess ujl antidecivative of Inx divectly )

An«a divect waig. +o jalnd an _avitidevivative cf nx ? (Yes, later ¥)



e.ﬂ. (Constant issue )

j‘(-x+l)2&x let w=x+1
=(wda s ke
= Js-us-«- (@
= --sl,-(z+|)3+C

|3 2 {
—_ — 4
= 31+Z+Z+3 C

J‘('x+|)=cl-x
=j"z."+):x+ Lo

= —'313-«- <+x+C

seems to

be diﬁeren‘t ?

Pus : This C s NOT +hat C D



|VTte8Y‘a'€|oV\ of Rational Functions :

[E=n
"58 lovﬂ division , 1>(=0 = (ax+b) C(oo +R

P& | >R
ox+b 7(1 +a-x+b

Then [ d - fgeoe B de
We know how o ‘wd:eim'ﬁe?

ax+b

ﬁl...—vaaé



L+3x+5 o

ej j 1

3
= JX+1+ = o

=X eyxrdlafxet]|+C

Ex : Evaluate j‘ém 3f:+ Lok

Ans : 'f-%-k?j—hn I'B-:L-‘Zl +C

X+3xa5

X+

XA )XP+3x+5
>4 X

2x+5

A4

3

X345 = et Db +3

_ 3
X+ XA




. " ax+b d’x

T (rx+S)(Va=x+Sy)

_EKFm ax-fb st I ? " A . B
(nx"'sl)(r;,‘z"'s;) Y +S, Yo +5S,

Them (—0axtb 4 _(_A . _B

J (e +S)x+S,) JYIXHS, VXS,

We know how to mjmbef




ej I‘x ).X-

. Sy
Note : 3% -3 G-DEAD

5x-3 =B B
Svﬂwse DD XD A

=  5x-F = AG+D +BG-3)
= A=2 ,B-2 .

5T e o[22 - |wea] 42w £ C

T2x~3 ESEEEES

U
Ex : Evo.lvmr(:e I x()_oz-x) oS

Ans : =L Uil = In[200-x]) +C = L ln|sZ—



. oax+b

(Px-t CL)I
ax+b ) A B
ExF\ress W ivto -the fwm G 1)-; + =

Then ‘Y gx:b dx=I (Fxé )"+ =

v d
(Fx+S)(=x+S,) 'F"C-"' %
We know how o iw‘:ejmke?



2x- |
€9 f (-2
< 2x-1___A | B
wrrose (_x' - 1)1 (x _1)1 - -2

= 2x-| = A+B(x-2)

= A= B=2
2%- | 3 2 =3
d’l = -+ (:l‘x = -3

(-3¢ (-2  =x-x [x-al+C

Ex: Evaluate L&—t?}-

Ans - ').-l-l 4ln|2x-1]+C




Remarks :

B dea peo > 1, | PO dx -
J J Y (A=x+S)(rax+S,)

Hivet l_om division .
J

= x - [ geo+ ax+b
< (A +S)=x+S,) I (% +S)(rax+S,)

7

C

reduced —to 'Fervimas cose [}




[rxes g
J ax+bxtc

wheve l;-Li-ac<o

lgt X =AW

di = adu




B

r l “L‘_ |§'_'E (VS &N |
J G+ P+
d(A:d'x_
- {
iy
sl tan' ¥ 4 C
=l tan' XL C
< 2




jff-z;_._g e Note :  d@+2x+5) = @x+2)dx

and  Axt+F = 20+ + 3

20w ez g
LCHIX+S

Dx+D {
2j Ft2mr S d’“sj Foas &

2l (424 5) +3 (Lo 2t) 4 C

2 ln ¢+ 2%+ 5) +%-Eav\""&_;|_+c

Remarks :
lf deﬂ ]>c>o >, f—‘&dx =2 where b-lac <o

ax+bx+cC

Hint - I_ovﬁ ivision .




lVTteavu'tion of _rvijonome'(:ﬂc Functions :
. j"tavx.xclx and j,c:o-l-, x cx

f'tanxdx
=§‘C$g;_:,_d’ﬁ let w=cosx
‘S“&'d"‘ g&:-sinx
s -lnlul+C -du-sinx dx

=-|n|<:os-x| +C

= In |Se<:x|+C

Ex. | cotxdk
=fgldx let w=sinx
Ex

Sinx

= |n|sinx.| +C




'j‘sec.xclx and j,c:scxclx , ":-'fonmulo.

- formula :
Lt €=tan %
Idea: We can express all riqonometyic. fumctions in tems of +.
Note : tan= = i-b_::\?% = l)-:-t(-.‘ and so co‘l:x:%
- sinx a2 e e L+£ By, Pigth. tom,

cosa =Lt Secx =+t %
+¥ =< |+_€.
P

_n\erzfmre ,_all -l'rijovxome'b«ic -fw\c(:?ons in terms of +. -

Note : +.=":o.vx§

%(Ht‘)

o

2 _dt
(+€




—AHea-ﬁr_TL(si.nz__ﬂ:si) =

I (Y= g o - S Ty

S I B = S I = SO e £

%M@wcﬁﬁ




?

cx o
I+ 2 W

~1
<L =+

+ dt

/]
L e —

J




1+t -+
cbn ltetl = n 1=+l + C

14 -c

2t + l:-(-.‘! +C

=
= n|tanx+secx|+C







