sl 918 |, 3" Ush Had & AThalSl i TehoUdl ol 1egdq fowam e fafa=
frufee o stadas & oTyEN @

319 31 famid g ST Sl gof ®er A A €, Sdfeh TR STadhersl (Hed &
w9 o) fe mn R z9 faudd ufwan o SEreRe o1 99 e T 21 3H ue © w9
TR hi HehoUl 9! fafy= faftrl qen qedienl o1 7eg3m &)

©

TH U & I & 9 9 faefatea § gwed 8 W .

IH -

HHThAT

TUIR T hi 3Taeheld bl Ufda™ foam adm

. 1 .
x", sin X, cos X, sec? X, coseczx, sec X tan X, cosec X cot X, —, e~ a7fe T Forl
X

& GHTHAT [ hT
frefafea oftomal & wem <

@ [[f(x)xg(x)]dx=[f(x)dx+[g(x
(i) j[ikf(x)]dxzikjf(x)dx

dsira, repiufdte, gfdeim o= qen SXemdietd (exponential) F& &
HHheTd ATd h |

YL g0 THIehed Jd hiATl

r\ o

frfafed YRR % THTRl o HM Jd ST

dx dx dx dx dx
J-2+a2’J.2_ Z’I\/2+2’I\/a2—X2’I 2

ax“ +bx +c

px+q (px +q)dx

J-\/ax +bx+c ax? +bx +c’ J.\/ax2+bx+c

f
afom J‘L=€n|f(x)|+C N FAH FHIA A TR ITAA HN

f(x)

TfuTa
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argge- Vil | e TeY: UG fafy &l SaE 9o sEdT SYA |
o frAfafEd YR & GHRel & AM A HE :

I x2 + a%dx, j a? — x2dx, Ieax sin bx dx, J.eax cos bx dx ,

@ I(px+q) ax? + bx + ¢ dx,jsin_lxdx,jcos_lxdx,
J.sinn x cos™ x dx, I dx I dx

a+bsinx’ Y a+bcosx

o M [ [F (x)+ £ (x)]dx = e (x) + ¢ I T Hl 70 TR ST A
o Y 99 & ST ¥ URHF ARl & HHGRA A R

o fafv= weml &1 @

° WWWE@W

o  HiSi HTH H UHETSA

o  Yiqam fRIvHdE werl 1 9H

YR o1 Ui o1 & Hehord| Sgreeony = fiu ™ fag § €9 ALBM & &5%d
Ia & fag | faEr wifse (a7 30.1)

A B
A
3 L M >
\/
o3 301

TH &9 i A6 B ® AU T yEnTenss faf o yEm e S wehdr 8, W 9%
fafyr W Suge el el S Hehdll THT 8 $H WK i THEAS i BA HE &
fore wRe (3tufd o) # Rl od ©1 3Heh T gH SWed fad ol we-we
AFAFER & aie o 21 (Fa 30.2) 2fEm

A

A
\

L Q QUM
o 30.2
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T SRR &1 1 &5%hel dd d J1d T8l TRl ST Gehel S ok foh St e —<d
(FUfd — 0) 7 & S

SfRfEN 4 2000 o9 9d SH TR 1 START &%, A, S qq Hd d foran
oal =g (1642-1727) TN foaadiSt (1646-1716) & M UE: MY s@dha 4
THS T (Fe) & A & &9 § faw s )

Wl % HHGhCM % TSI I ARG T hEd | 39 fawa & eHel A
safafa, witet, wegfas fomm qen s fawel & o s 2

9 U8 H TH 9gusd Frhivfhdia wREmdied, AT qen uiEd el 1 gHIehda
HET et fogd garehed i faf = qedienl &1 ST fawan s

30.2 GHTHEH, dHAT o faudia fwar & w0 o

freafafea ssewon w faem sifsu .

@) %()@):2){ (ii) %(sinx)zcosx (iii) %(ex):ex

e fa IUPeR SN ! Th FF ®I H o |
() 2 1 FTHGH FH W HEH oy IE B 2
2 oy T WidSTEReS HEd B
(i) sin x 1 TR FH W cos x I Bl 2l
— sin x & cos x uﬁwmﬁﬁl
(i) TH FER eX, W X WdsTThaS HeAdl 2l
GHd; YfdeTahers] SO Sl Wk Gl o ®9 § ofod fhal Sl &1 3§ i i
qurhe 1 Hihdl wEd 2
gY fored € :
. 2x % "H@eA x2 Bl
2. cos X <hl HHIhcIT sinx%l

3. & w e e R

qHTeRe G i Hcﬂehj % g Trefya feman sman 2|

Y Ul

1. j2xdx:x2 Z.Icosxdx=sinx 3. Iexdx:ex

IR AT fh x & |Hy T Gishan & 9 # g _[@ M T gx ot foren
STl 81 HHRfed fehdl S ol Her ol j A dx ® o= H @ ST R

qiRamer : 3fs di[f(x)]zf'(x) @ f(x), f' (x) 1 GHHA FEA © a1 g9 38
X
f?l’@lﬁ%

T

I - Vill

297



TigIet - Vill

298

jf (x)dx = f(x)

TJel GHmERferd fohd ST ol Bl f'(x) @HTRed el 2l
wTehe Rt ferier :
Ife y:xzzﬁd—y=2x

dx

I 2xdx = x2

s (x4 2) s (% )y o HE et e 3, w
T W TEF 2xH IR T T TW A § fF 2x W wueha aifgdia TR
[2x ax @ faformr W & feorw 1 SRR EA BT OWER [2xdx = x? + eV ¢
THTheH 1 Rl wgad 2

T YR Iexdx:ex+CH9JTIcosxdx=sinx+c

e [£(0dx =f(x)+c ferm c® aF F1 ft & wha 2

T GHRA &1 3Tahe HHRST & M Bl Bl

feouft: [f(x)dx, [f(y)dy , [f(z)dz & & Tq [ f(z)dx T =ram

30.3 O WoTdl ol HHTReTT

HHTHA ST
n+l d Xn+1
X
1. IxndX: +c o +c |=x"
n+1 dx| n+1
Sefeh nUF feelish & qom n#-1
2. jsinx dx = —cosx +c¢ -_-d—(—cosx+c):sinx
X
. d .
3. jcosx dx =sinx +¢ -_-d—(s1nx+c)=cosx
X
2 d 2
4. Isec xdx =tanx +¢ -.-d—(tanx+c)=sec X
X
2 d 2
5 jcosec x dx =-cotx +c¢ -,-d—(—cotx+c)=cosec X
X
d
6. J.secxtanx dx =secx +c¢ -.-d—(secx+c)=secxtanx
X
7. J.cosec xcotx dx = —cosecx + ¢ -.-d—(—cosecx+c)=cosec X cot X
X
1 . d, . _ 1
8. I dx =sin"!' x + ¢ ,,—(sm1x+c)=
1—X2 < dx 1—X2




dx =tan” x +c¢

dx =sec” x+c¢

0, [ dx =sec!
' xVx2 -1

11. Iexdx =e* +c¢

aX

12. jaxdx = +c

loga
13. J.%dleog|x|+c

1. x" <Al
T 9 HU IR Reid ¢ 5|

2 i
<

—_—

.. i(tan_lx+c): !
Todx 1+x2
i sec_1x+c): !

- odx xVxZ -1

uu|ehmameh<46%1%1qx$amﬁ@aﬁ@amqﬁmaﬁﬂéw

X) foren S 2

@ U feRramT Hi@r 30.1

5
jxidxﬁaﬁémﬁﬁfwmﬁf@m

2. fmafafes 9 9 yas =1 aifqfvea aaea fafan .

(a) x> (b) cos x

3. "M A hifSC :
(a) jx6dx (b) Ix_7dx
© [Ixdx  ( [x? dx

4. HH Fd HiSQ :

cos 6
@) j sin? 9

2 -2
cos“ 0 + sin“ O
C do
( ’[ cos? @

30.4 THTEReTl o TOTEH

af fordl Fom 1 W 9§ Afuw Ferl & AT H Y H foren 1 T d T Hed

(©)0

(c) Ildx

(g)f—dX () [Vx® ax

(d) j3x (5)7 dx

sin 6
b do
®) J.cosz 0

@ [—

sin? 9

F WA THh Gl HIH H GHRA 1 AN BT B

WAk f(x)=x'+x> @ @

T
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If(x)dx zj[x7 +x° ldx
= jx7dx +I x3dx

X8 X4
=—+—+c
8
THfAT WHME: S WAl & AN Sl GHTRA S% AT-STT HHhl & FM & SeR

e 2
arefa j[f(x)+g(x)]dx=If(x)dx+J.g(x)dx

T gR AfE fe m wem f(x) = x7 - x2 @ @ =9 fow v ¥ fE

If(x)dxzf(x7 —xz)dx:jx7dx—jx2dx =§—§+c

T Ol b TR HT HARA ST IH S-SR THIGA & R b SR el B
rerfa JIF(x)—g(x)]dx = [f(x)dx - [g(x)dx
I wF wer f(x) R feemim () qen fR o= wem [g(x)] w1 TR 21 erefa
f(x) = kg (x), @9 BHf (x) % GHEhTH 38 TN I &
[f(x)dx = [ke(x)dx =k[g(x)dx
ISETOT 30.1.  HF [ HIST
) [4*dx @ [ (3 dx

4X
log 4

T ¢ () j4xdx= +c

5\
(i) I(ZX)(3_X)dX:I3—:dx:j(gjxdx= (3) +c

H AT (i) § T8 FET S T ©
j 2X3 X dx = jszx j 37X dx

3]
(2]

T ®EH & TOF 1 GHRA G3d S Tl B STelT-3eN GHGH & UG & HHH
TEl BIA1l T oMl & PHEA & GHRd R A U8 § fouR S|

+cC

. 2% [ 37
E2IIED IZXdXI3_de= +c#
log2\ log3




SEETU 302, WA A SIS ST - VIl
sin® 0 + cosZ O
O [ s\ =08t =20 [~ de
cos™ x sin“ 0
dx
: (1) ST n=0, = =|—=|dx
LAY i J‘cosnx J‘cos X J.
mjdxiﬁjxodx o <1 T 2 feomot
0+1
J.dX=J.XOdX=X +c=x+c
0+1
S n=2,

dx dx
_[ __[ =J.sec xdx =tanx+c
cos" x ° cos? x

sin 0 + cos? 9
(i) J' _ J. —I cosec?0 d0 = cot 0 + ¢

sinZ 0 sin2 9

ISEIOT 30.3. UM Jd HiNT

+1
@) I(sinx+cosx)dx (11)J.X
l—x 1 1
. - dx
W [ (w)f[lﬂz l_xz]
%T'[:(i)j(sinx+cosx)dx:Jsinxdx+jcosxdx=—cosx+sinx+c
2 2
X< +1 X 1 1 1
t dX=|| =+—|dx=|—-dx+|—d
(ii) J. 3 J.(Xz, X3] IX ,[X3 X
X—3+1 1
= log|x |+ +c =log|x|-—5+¢
— 1 2X2

1 1

(i) Il_" :I(%—%)dx:j(x_z—xz)dxzzx/;_gx-”/erc

_ 1 1 L
(iv) j(1+xz_\/1_x2]d I1+X I =tan ' X —sin"' X + ¢

ISEIOT 30.4. UH A@ HINQ :

3
@ J.\/l —sin 20 d6 (i) I[4ex - ﬁj dx

6 _1
(iii) j(tanx+cotx)2 dx (iv) j[;_lex
T 301
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() 1= 5in 26 = Jcos2 8 + sin2 0 — 2sin .cos 0
[ sin26+00529=1} :\/(cose—sine)z =*(cos®—sinB)
(fog &1 w1 ¢ & A" W Felt &z 21)
(1) A& T—sin20 = cos®—sin@ T |VI—sin26 d6 = [(cos6—sin6)do
:ICOSQ de_jsinede =sin 0+ cos O + ¢
(b) @R [VI-sin26 d6 = [(-cos6+sin6)do

:—jcose de+jsinede = —sin®—cosO+c

X 3 — X 3
(11) j£4e _X—Hj dx—J‘4e dX—IT\/T_IdX
dx
= 4fetdx -3 [ —=—
je i ijxz—l

(ii) J.(tanx+cotx)2dx =J.(tan2x+cot2x+2tanx cotx) dx

1

=4e* —3sec”' x+c¢

:I(tanzx+cot2x+2)dx =J.(tan2x+1+cot2x+1)dx

= j(SCCz X + 008602X ) dx = ISCCZ xdx + J.COSCCZX dx

=tan X —cotxX + ¢

6
X —1 4 2 2
(iv) I[X2+1]dx=f(x - X +1—X2+1jdx [dividing x® —1 by x2 +1]
:J.X4dX—J.X2dX+J.dX—2I zdx
x“+1

5 3

:X——X—+x—2tan_1x+c
5 3

SAEI0T 30.5. HH I ST
3 5x 4x
@ j(&+ij dx (ﬁ)j[4e —oe _3}dx

\/; 3x

(&

3
[ oo

:J-x3/2dx+3j.\/;dx+3‘[%dx+ dx
X

X3/2




S22 2, I - Vill
=3 +3 3 +3 T _ﬁJrC e
2 2 2
5 2 3 1 1
=gX2+2x2+6x2—2x 2+c¢ (ﬂ
4e5% — 9e** — 3 5x 4x
(i J( e3x jdx =Ite3x dX—I9:3 dx —Ii%’f oot

= 4je2X dx—9jeX dx—3je—3X dx

=2e2X _9eX + X 4 ¢

&
1. TF I Hig
(a)j(x+%j dx (b)J.I:_X; dx (C)j(10x9—\/§+%j dx

- N 4 2
(d)I{5+3X O T Z 8 jdx (e)jljr‘x2 dx (t)_.-[\/;+ij dx

x X
2. UM Jd HiteW :

2
(b) [ tan? xdx © [ =5 dx

@) J‘1 + cos 2x sin? x

sin x
(e) I > —dx ® I(cosec X —cot X ) cosec x dx

(d)‘[l—COSZX
3. "M A hifSC

(@) j\/1+ cos 2x dx (b) jx/l—cos 2x dx (c¢) I

4. HM ¥ ST :
J\/X+2dX

30.5 TuTehe™ ahi deniieh (Techniques of Integration)

30.5.1 Gfeeamus gRT |HIREH
wﬁfaﬁwjf )dx i frEt TR wWE §, TR w0 € fomd o
o fUsa =g d &t T faftal g wmekfaa T sn weh |

TaH 98 89 f(ax +b), g 2 (0 F WS & FHodl & GAGRA A ST Sk f (x)TH
A F e 2l

dx

1—cos 2x
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IEMEOT 30.6. HF A HINT

jsin(ax+b)dx

TA jsin(ax+b)dx
RIERSIIE LY ax+b=t.

dt dt
&9 a=— 0 dx = —
dx a

J-sin(ax+b)dX=J.sint% (T&T THThe O i dt feren sma)

_cos(ax +b)

:lj.sintdtzl(—cost)+c= +c
a a a
IEEIOT 30.7. HE Ad HIGC :
. n i J.;dx
0) I(ax+b) dx, S@feh n = -1 (i) (ax+b)
T (i)J'(ax+b)ndx,~‘r|E|ﬁn¢—l
dt
LIRSS ax +b=t = a=—— o dx=—
1 1 tn+1
+b)dx = —[t"dt =—- +c
I(ax ) dx a-[t 2 (nx1)
n+l
L ()T e e
a n+1
! d
(i) -[(ax+b) .
RIRRSIEI ax +b=t
a
1 1 dt 1 1
—dx=-— == = —
I(ax+b) - alog|t|+c alog|ax+b|+c

3CME0T 30.8. HM 1 HIFGT :

I65X+7dx
A fiNT Sx 4+ 7=t

304



dt
= dX:?
Iesx+7dlejetdt =—el+c=—e"1¢
T TR J'eax+bdx=1eax+b_I_c
a
e T
+b n+l
J.(ax+b)ndx =1M+c, n# -1
a n+1
j;dx —llo lax +b| +c¢
(ax +b) PG
1
Isin(ax+b)dx =——cos(ax+b) +c
a
I .
J.cos(ax+b)dx :;sm(ax+b)+c
) 1
jsec (ax +b)dx :;tan(ax+b)+c
) 1
Icosec (ax +b)dx :—Ecot(ax+b)+c
1
Isec(ax+b)tan(ax+b)dx =—sec(ax+b)+c
a
1
Icosec(ax+b)cot(ax+b)dx =——cosec(ax +b) +c¢
a

ISEIOT 30.9. UM J1d HiNT

(@) Isinzxdx (ﬁ)jsin3xdx (iii) Ic0s3xdx (iv) Isin 3x sin 2x dx
FT : ol Wl x o YU % WigA 3R HiEEd & &9 ¥ foed & forg, el en et
GegfHeRtat w1 SUEN # B

_ . 1- 2
) Isinz x dx = I% dx l: sin? x = %}

=%J(1—cos2x) dx =%Jldx —%jcos2x dx

1 1 sin 2x 1 1.
=—X—-= c=———sin2x+c
2 2 2 2 4
(i) JSin3XdX=J3S1nX;SIH3XdX [ sin3x:3sinx—4sin3x]

1 3
:%J(3sinx—sin3x)dx =Z[—3005X+COS3 X}+c
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(iif)

(iv)

cos 3x + 3cos x

jcos3xdx :I dx [ cos3x=4cos3x—3cosx}
4
1] sin3 )
=%J.(cos3x+3cosx)dx=z{sm X+3s1nx}+c

jsin 3x sin 2x dx = %I2sin 3x sin 2x dx

[~ 2sin AsinB =cos(A—-B)—cos(A+B)]

1 I . sin 5x
ZEJ.(COSX—COSSX)dx=E SInX = — +c

N\
@ U ferae HraE 30.3

1. ©H A SIS
(a) jsin(4—5x)dx (b) I (2+3x)
T
©) Isec(x+zjdx ) j (4x +5)
(e) jsec(3x+5)tan(3x+5)dx 63) Icosec (2+45x)cot(2+5x)dx
2. mmaﬂﬁq~
(@) | ——= (Gax) ® [(x+1)"dx (@ [(4-7x)"dx
1 1
@ [(4x-5) dx ) j3x_5dx @jmdx
1
3) I(2x+1)2dx (h) Ix+1dx
3. HE | ST
1
@ .[ 2%+ gy ) I 3-8 gy © J' e(7+—4x)dx
4. HH @ HINT :
(a) Icoszxdx (b) Isin3xcos3xdx
(©) jsin4x cos 3x dx d) Icos4x cos 2x dx
30.5.2 ff'((;)) W TE & el Rl GHIRETT
f'(x)

J

f(x)

dx &1 °HF 0 FE B 0 BH f(x) =t W od 7, a9 f' (x) dx = dt

J.f'(x)dxz a




=log|t|+c¢ =log|f (x)|+c
TH For fSTEeht 3191, 80 1 Sfashel B, SHehl THIh 8L h Ul il |

IEMENOT 30.10. HH AG HIGW :

o) dx
OO Bt Iz&(3+\/§)

X

TA : () TS A 2x B (X2 +1) F oEFA B
ISR M &1 ST &9 W T W o ©

I 2X dx=log‘x2+1‘+c

x2 +1
i) (3+vx) = s 2\1/;
dx
jZ&(3+&):log‘3+&‘+c
IEEIOT 30.11.  HH Ad HIfST :
. X 4 e7X ) 2x_1
E SRET

TA : () X —e X FAFA eX +e X7

X+ —X
j%dx = log

e —e | +c

eX —e

g fafy c A e* —e™* =t @ (ex+e_x)dx:dt

e +e* dt _
[ = [T =tog i+ = log|er e[ e
. ezx_l
@ je?‘x+1dX

el e2X —1(3f3), e +1(8) =1 kel Tl ¢ W AR W AW A wW A
e ¥ T W < A fE T Wer 59 W @

X —X

e —¢C
AL

eX +e7 X

e?X —1 e —e X
.[2 dx:j N

e X +1 e +e*

=logle* +e ™ |+c (3@ eX —e X W ek +e X F o )
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N
LQ';A T@ 3 feRaT HET 30.4

1 HH G IS
X 2x +1 2x+9
dx b) | —dx
(a)j3x2—2 ® ) Cl fesaen Zrox+300
x2+1 2x +1 dx
(d)‘[ 3+3 +3dX © ) k- de (f)'[\/;(5+\/;)
(g)j 8+logx)
2. HH 1A IS
e* dx
dx b) | ——
(a)IZ+beX ()J‘e"—e"X
30.5.3 WiceaTuT §RT WHIeheT & D 3 IS0
IAEICT 30.12. | A@ HIGT -
(M) jtanxdx (ii)jsecxdx
= () jtanxdx:jsmdx jm
COS X COS X
RIERCIIE cosX = t. GE| —sin x dx = dt
Itanxdx:— da = —log|t|+c = —log|cos x|+ ¢
t
= log +c¢ = log|secx|+c
Ccos X

ELSIIEQ jcotx dx =log |sinx | + ¢

(i) jsecx dx
sec x 1 FHTHSH TH & =&l foran S @har #ifh sec x TF fohdt el 1 Tdehd Tl
2| SafF He sec’ x @ secx tan x H forw WET L 7

1 [ sec x dx #i TW fom wad @

(secx + tan x) (sec? X + sec X tan x)
- jse —I dx

(secx + tan x) sec X + tan x

EIERSIIE LY sec X + tan X = t. ad (sec x tan x + sec? x)dx = dt

dt
jsecx dx = IT = log|t|+ c = log|secx + tan x| + ¢




3alelol 30.13. HIAF {Ad ST :
aZ —x
TA : OF difeT X =asinO = dx =acos9 do
_[ 21 dx—j . acos0 40
az — x?2 —a%sin? @
0
:_I cos =l ! d9=ljsecﬂd9
— sin? 9 a’cosO a
1 1 1+sin©
= —log|sec6 + tan O] + ¢ = —log|———|+c¢
a a cos 0
1+2
1 a 1 a+x
=;10g > |te =glog > +c
I—X— a®“ —x
a2
1log atx +c 11 a+x %
= — = —]0 —+
a Va—x a g(_) ¢
a—x
1 a+x
= +c
2a a—Xx
W30.14.nﬂamaﬂﬁqu2 5 dx
X —a

T : HE ifld T x = a secO

= dx = asecO tan0 dO

J- 1 dx = asecO tan 0 dO
x2 — a2 aZsec?@—a?
secetane
= (tan26=sec29—1)
tan? 9
=_Jsece =—I - 0 =ljcosec9d9
tan © sin © a
1 1 1—-cosB
= —log|cosec O —cotB|+ ¢ = —log|——|+c
a a sin
-2
1 X 1 X—a
=—log| T 5 |+c =—log tc
a 1_a7 a X2—a2
X2
—llog XAl e —Llo Aol
a VX +a 2a 8 X+a
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IEETOT 30.15. HF ¥A HIGC Iz 5 dx
AT a~ +x
Tel: AR i@ ff x =a tan® = dx = a sec? O dO
1 asec? @
dx = do
Ia2+x2 Ia2(1+tan29)
:lj‘de:le.ﬂ; (iztaneztan*E:G)
a a a a
1 1 X
=—tan —+¢C
a a

1
SAEIOT 30.16 H A1 G : I —dx
a~- —X

TA : HH ST fF x =a sin O

= dx = a cos 0O do
J~ 1 dx =J- acos0 40
Va? — x2 VvaZ —a2sin? 0
acos0
= do = |de
J‘acose -[

. 1 X
—Q+4c =sin 2 4c
a

(aWa

1
3qredur 30.17. HE AG <IN J-\/ﬁ dx
X" —a

TA: AR oifee ff x =asecO = dx =asecHtan0dO

_[ 1 =J-asecetan9de
VxZ —a? avsec? 0 —1

= jsecede = log|sec® + tan 6] + ¢

x 1
S —x?-a?

a a

X+VX2—32

= log +c

= log +c

ISR 30.18 HE T FHIT Iﬁdx
a X

T : AF oifee o X =a tan O

= dx = asec?0d0
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1 | =iEger- v
:Iﬁdx = [sec0do (S T SEER 11,17 )
va“© +x heTd
= log|sec O + tan ] + ¢ =10gl a2 +x2+2|+c
a a
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