@:ITIW Integrals)

re

¢ Just as a mountaineer climbs a mountain — because it is there, so
a good mathematics student studies new material because

it is there. — JAMES B. BRISTOL <

7.1 gﬁvm (Introduction)

FeTRel T 3Telehersl 1 Feheddl T shfsd 21 el o
el o fau woel @t aReifid 9 1 J9en Ut 39
YR 1 BTl &I Jaurdr &1 UReheld il SAashars oh
o & AR o TR TG, Ferl o oo 9 iR
&5 oh 9B Sl RN H TS SHh &Thel ol
Reher w1 wHEn § Ufa 2

g Tk Her £ TR At [ H steshera © ereifq
[ & J% 95 W e & srashat £/ 1 ifd €, a9
Tk e 99 St € fF Ak 19 yedw fag w7
f&n 37 @ A 1 W W / 910 H Ghd &7 F Feft Her
T8 & Toh et Soh 3Tehels o ®9 | W1 §31 8, 3
el o FfasTashers (TET) weed §1 SHId: 9% I e

G .W. Leibnitz
(1646-1716)

3 weft gfgeraherst U B4 &, Tl o1 ATYEd GHReH el B ST gfqereshers
M T 1 T8 YehH FHSHH HEA Al €| 36 T i FHEY 3 SAaeiich
uftfearfel o et € SeevE: At e et et W et T w1 a9 9 €,
At wnefash Y g% 3341 € foh o em feRdlt e R S a5 1 frefd 9 #R gk
27 T8 YN 1 3 GRS o Hglfaes qriefaa it &, el qoeher 1 gl
fHfed el 81 gHeher T 1 TR FEfeiad TR 1 gHENS o g % oh

Y & gfaEd 2

(a) I TH e H1 TIhaS A B, A 3H THeld Dl A HL HI T,
(b) Tfy=a gfaaet o siafa wem & i@ 8@ R &7 &1 ebswa A &

H g
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ITd S TS SR o < w4l i 3R URa et €, eiffvea aeehe we
e Fameher| 37 SF1 o1 GiEfed &9 THERe 0 e 2l

arffyea gamher e Yo queher o Hed U o @ S o S e
YT % ®Y H S S 21 ¥R gy FHEd guehed w1 fage w st o fag
T AR SR & ®9 | 497 it g1 s1efore, fod wel wifsehar <14 fafa=r &
T 3% YHR i Tfaeht GEEeT &l g & o fau ot ffvea gqeeq &1 s9am
IERIES i

9 31 |, T 3T9H oTIehl A= wa ffvem wueRe wd SR i 5o
fafuet wfed 3o IRfve TurHl o steer & Hifda W@l

7.2 HUTH Rl 3TdheT ok HohH UohH o wq ® (Integration as the
Inverse Process of Differentiation )

THA o SqhT WohH ! THIhe Thed €| ohtl Hhe ol STaeher T i o T
W BH o w1 Sshers XA g1 § 3R SHeRT YaT 37l Sredfash B w1 i oh
foTu a1 T 1 T YW GHIHEH AUl Y- STasheld el Bl

3T ffafed 3Tl | fa=Er #,

T S © TR %(Sinx)=cosx (1)
i[ﬁj — 12 2
i\ 3 =X .. (2)

AR %(ex) = e .. (3)

29 Uferd i © foF iR (1) § WeM cos x BT sin x 1 Sfahalsl 21 39 B0
TG YRt Fed B TR cosx 1 UfdeTashars (31¥@l TR ) sinx 21 3H THR (2)

3
Td (3) W x? 3N ¢ o WfaeTdehels (72fal qHheH) W:%Sﬁ'{ ¢ B : &Y

e w1 § T forelt oft arfass g ¢, S 3TeR et |1 ST 8, 1 Tasharst I
2, 9N s@fere g9 (1), (2) @R (3) =i frefafed &9 & fag g &

d . . d x° 5 d
a4 +0)= , L ()= xR (eF +C) =€
0 (sin x + C)=cos x dx( 3 )=x dx( )

TH TN BH 3TA © T ST werl o giaeraehers] el FHishe Afgar
TEY &1 oqd: 3 Horl § W Yok el o Ui gidsteshers €, TR g ardfae
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Tl o gg=d ¥ Wes e C ] HIE UH TS Hich Wd HT Tahd 21 FeT HROT
2 fF C ! YUIER W=5 3R %Ed ¢ oa&d: C % W=l 8, f5eeh /M =i ufafdd
ok g XU Y wer o fafe= wfderaehersii o1 HHhel i 9w Sid €1 e Ag

T Hod Fumr @ fw %F(XFf(x),ver(am%BHMaﬁaﬂma)aﬁm

s o % o [+ C]= /() x e

39 WHR {F + C, C € R}, f o Wiasfeehersii o qRER &l oo idl €, S8 C
YR 1 T HE 2l

fewuit THM STaehalst aTel Foll § Ueh 3T9R &1 37aX ol ¢l SHe! <919 & fore, o
T g 3R 4 U@ & e 8 5o sraehers iauel 19 9

fX) =g @ —h (), yx € ] g IRAMT ®ed f =g — h W fa=R *ifv@

al %=f=g’—h’ T f()=g (x)-h'(x) yxeld= 2l
FAAf'(x) =0, v x € I (IRwea )
g 1H x o TUe / o qReRA 1 R I € IR 38T £ T o @)
Suge feuqult o SgER Fe frehd feprern =mea @ ff 9feR {F+C,C e R},
£ o |t wfdereshorsii i YEH L 2l
39 B T ¢ Tl ¥ R et € S fo widstashersii oF U URER i Frefia wam

77 Tl [ () dx B, T8 xF W f BT SAREG BT % ®Y  9g W |
witeRd: 9 [ f(x) dx = F (x) + C T 2

s o g E = f (0,7 7 = [/ (o) d e
gfaen o fou ga fFeafataa gdel/aal/arerneT &t 39en o1l afed 9rof 7.1 |
Seafed #@ &

R 7.1
Yeiteh /U /ATeRIT9T BSP)

[ f @) ax f 1 x o GUe GHER

[feyax & £ HHIHT
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[/ Gyax & x GHTHTH 1 =
TR HTT AR T HEl
o R T o F fSees fae
F'(x) =f(x)
HHTR A Hisha THISh ST AT hid hl YshH
TR Rl 3= HE i adfas e 99 3R
e Fed T

T T8 ¥ € 9gd § WH@ ol o STasharsll oh g WA &1 3 GAl o T &
GHRE & WHITO Tl 1 qRd o Ferd &1 & WHIO To i e fefetea &

91 3TN 89 T Tl o FHRAl i 91w H R

3dehcTST Derivatives

) i xn+1 _xn
@ deln+l)
fafire = ¥ &9 2@ ©

L (x)=1

(i) a4 (sin x)=cos x
dx

(iii) % (- cos x) =sin x

(i) — (tan x) =sec’x

) % (—cot x)= cosec’x

d
i) —(sec x)=sec x tan x
(vi) —-(secx)

. d
(vii) o (— cosec x) = cosec x cot x
X

HHTRA (UfdeTaenetst )
Integrals (Antiderivatives)

n+1

Ix" a’sziH_1 +C, n#-1
Idx=x+C

sinxdx=-cosx+C

sec’ x dx=tan x + C

sec x tanx dx =sec x + C

cosec x cotx dx =—cosec x + C

f
f
f
[osec? xdx=—cotx+C
]
]




(viil)
d
(ix) 7

d
(x) d

(xi)

d
(xii)

(xii)) 4

(xiv)

d
(xv) It

(xvi)

d(
|

a* \_ .
logaJ_a
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I dx =sin" ' x+C

1-x

_[ dx > =—cos 'x+C
1-x

fldxz—tan 'x+C
+x

jldxzz—cot "'x+C
+Xx

=sec 'x+C

J- dx
x\/xz -1

J- dx
x\/xz -1

J.exdx:ex +C

=—cosec 'x+C

fldx=10g|x|+C
X

ax

Iaxdxz +C

log a

T H BH YM: SH aUal &1 S T8 i o fafa= wem
gfteqrferg & denfy fereft off fafsre geq o dedf o sl off = o we =ifeu

7.2.1 AATSeId QHIRET T SAIHATT %997 (Geometrical interpretation of

indefinite integral)
A ST 1 /() = 20T [ f(x) dx = x7 + C TN CF foifer=1 7Rl o forg & fafar=
oo U B WG S gfe @ 3 gl gumheM guH ®1 3H YK

y=x+C, el C T W3 3R ¢, GHheH! o Teh TRER &l F&fyd s 81 C, i
fafi=1 4 9<M e eW RER o fafi= 5@ ara s €1 37 Gaehl aftnfad &9
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AAffrad TR 81 T Yish GHIRH Ush Woed ohi Fefud il © Tores 1et

-3781 ok ST B

Weqa C=07% fog 80 y=x2 I € < Uk U1 Raerd ¢ forgent ¥ qat g
WRIC=17% fAT T y=x2+ | WA y = x> h! Teh IHTE y-37e7 o 37 YA oM
A TMiafd & R W Bl 81 C=—1,% oIy, 9 y=x2— | W y=x> i Th
THTE -318] o ST U o9 § MG i W W< &l 81 39 ¥R C,oh

YAF YA AH o fo, 9Rar
o Jdh AT hl WY -3 I
YTk faen o & 3R C o ol
Tl % T ys Waed &1 Iy
y-31& HI HOTHS fewm H Bl T
el § ¥ FS Al STehd 7.1 H
Tt T B

39 T 3T WIS o Wl x=a
B S R e i €1 3Tefd 7.1
¥ g > 0 feran 21 7 fswd ¢ <0
@FTFT'I ot W%I ?Jﬁi'@ﬂ XxX=a
e y=x, y=x*+1,y=x*+2,

y=x*—1,y=x*-27H w9 fogafi x<

P,P,P,P P TR W Fed §
a1 g i fagei ™ %Tﬂﬂﬁm%l
77 fafde wtar ¢ fo o aeft faget
W dghl H Wy W@d @ g
g9 TR I2xdx=x2+C=Fc(x)

(W ifsn) 9 9 g @ R sl
y=FC(x),CeR,av‘i'@Tx=a,§RT

Y
y=x+3

y=x'+2

AN AN AN
e - N AN
N >
3 S BN BN
3 RN 3 ~3

byl

4
/
%
'I' I' 2
,'II,"I /y:x_3 X/
>
/
/ [
4
4

AT

<

STTeRfd 7.1

Hiresed fagetl W ol 1 Tl @l 9@ € Wl o e R 3va: frafafea wem
J 7@ dx=F(x)+ C=y (7 <o) =l o wfem =1 frefrd w81 C % fafim

Ml oF Hd 84 39 YNEN o fafi= T8 9 g @ 3% 3 9e& 4 9 eu Tt uh
Y& o1 T o TR TR hieh U Y Hehd 7| SATTYed Goreher ol S

g =€t 2
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7.2.2 =T gaTEHel & 352 Q'UTSTQc (Some properties of indefinite integrals)
39 30 IR=e] ® 0 Iffiua guehe o e UIHE Sl Fed S|
() Frefafaa aitom o o3d o e T8 GHhe & ThH T T & IR &

(1)

L[ 1@ di=r)
X

R [ /Gy dx = fx) + C, 5T C T Wrew 3R 21
suufa 7 ST R F, £ T gfastaeer € arufq

%F(x) 1)

Gl [r@)ydx =F@) +C
Tqfey iff(x)dx=i(F(x)+C)
dx dx
- P = /)
7l YR BH <& § T

flx) = %f(X)

3R guferg [r@de =fm+c

S C U Wes o=R 8 50 gamhe 3R #gd

19 q A= gaher e sTasherst WM © 9% & Th & URar %1 IRd
FW & 3R T THR THH ¢

Sy AF AU T g W T e § o

%Jf(x) dx = %fg(x) dx

g [0 [gwa]-0

a7 [Feydx—[g()de=C, = C us anafas w@m 21 (Fi?)

s [feydx=[gdr+C
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TfeT T % TRER {If(x)dx+Cl,C1 eR}
w [g@de+C,.C; eR Fge #
ELSIELS If(x)deﬁTjg(x)de%I

(e feomft | & ot ([ /() dc+C.C, eR| W {[g@ dv+C,.C, eR]

FHIEAA 1 JATTEAR ff(x) dx=_[g(x) dx , feraet =re w ¢ foed g &6
ot 7= 21

i) [[/00)+g)]dx=[ /() dx+ [ g)dx
suufa TuEH (1) 9

7w+ gwlds]= 7+ g ()
=1 &6 T € R

d d d
U Jr@ac Jawar )= [f@y et == [edx = f) + g0 . @)
79 YR O (i) o "ed # (1) 3R (2) @ e g € T
[(£0)+g@))dx = [ f@x) dx+ [ gx) dx
(iv) et oredfoes s k, & fa [k f@) dr=k [ £(x) dx

suufs o (i) gm dijkf(x)dxzkf(x)
X

e <[k [ ]k [ 1o de=k £

TR Urer (i) 1 ST B Y BH R € R [k S() dy=k [ £(x) dx

(v) WO (ifi) 3R (iv) T £, £, .../, et bt Fafvea wen sik arafaes semstik,
ky, ..., k o fe@ ot o fhan ST wewar € S e A9 feen mn @

[k A+ ko fy @) + .4k, f, ()] dx
= k[ fiG) e+ [ o () dx + .+, [ f, () dx
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XU BT Fed &1 gfasTasharst 91d it o foT &H 3iae ¥ T8 % i @Sl &
& FSTgenT eraenerst o ge e 21 a1efise o 1 39 YR &1 @S, St KT gT wer
o 9 sfehorst A0 i o foIQ &1 S 2, i Frdderor g gueher wed €1 59 e
T RN © T B

sareror 1 e fafy =1 ST #d g fF=fafaa wemi w1 gfderaenerst 9 hifad)

1
(i) cos 2x (i) 3% + 4x° (i) —,x#0
X

&
() & TF UH el &1 Giel A =ed & fdat eddhes cos 2x §

. d
B9 4 § TR E(sian)=2cos2x

1d . i[lsin 2xj
YA cos 2x = > (sin 2x) = e

1 .
THMAT cos 2x T Teh HfqeTasherst Esm2x 2l

(i) B9 T UQ el i G HT =8d & TSR STashers] a2 + 4x° B

S| %(x3+x4)=3x2+4x3

T 3x2 + 4x° 1 fdeTarherst X3 + x* 2
(i) &9 S ®

i(logx)zl,poaﬁti[log(—x)]zi(—l):l,mo
dx X dx —-Xx X

= % ) A e e E - (logh]) = x 20

X

wofere [~ dx=log | , 5 i 3 st 4 4 w4

saretor 2 fAfafad TaeRedl i J| Sifsw

3 P P
@ Ixxz dx i) [(rd +1)dx (i) | +2ex_i)dx

%FT%TIWEF{?I%

JAX32_1dx=J.xdx7J.x72dx (T’Taﬁ"@)
x
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1+1 —-2+1
X X

+C, |- +C, |. i
(1+1 J (_2“ z],cl,czwww%|

2 -1
X X
_ i - ¢
2 1 _1 2

2
= x—+l+Cl -C,
X

1

:7+_+C,G|%TC=CI—C2QEH 31 WHRC TR 2
X

wﬁmmmﬁﬁnwﬁﬁ,@ww%@ﬁl

(ii) ==t
I(xz +1)dx=J‘x§ dx + J.dx

§+l 5

X +x+C:§x§+x+C
2

—+1

3

(iii) aﬁj(x;uex—i)dx:sz de+ [2¢" dx—.[idx

24

x2

2e"—log|x|+C

+1

N | W

7 32
= §x2 +2ex—log|x|+C

sarEtor 3 fAfafad uee &1 J| Sifag

@) I (sin x + cos x) dx (ii) I cosec x (cosec x + cot x) dx
1—sin x
Giy [ dx

CoS X
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T
(i) =1
J(sin X +cosx)dx= Isin xdx+ _fcos x dx
= —cosx+sinx+C
(i) T
J(cosec x (cosec x + cot x) dx = Icoseczx dx + Icosec x cot x dx
= —cotx—cosecx +C
(iii) =T

]

1 sin x
5 dx — I > dx
cos“x cos“x

=Jsec2x dx — Itan x sec x dx

=tan x —secx + C

SEEIUT 4 f(x) = 4x° — 6 BRI URAA ®e £ 1 FfasTashers F A ifew el
F(0)=3%1

T f(x) 1 T Gid ARt x* — 6x @

= di(x4—6x) = 4x* — 6, 3HfaT gfasTeaswers F,
X
F(x) =x*—6x + C, 5K 39 & W&l C 3TN T |
fean gan € o F(0)=3
Y 91w el © 3=0-6x0+C
e Cc=3

aa: ervfise gfaeraeshers, F (x) = x* — 6x + 3 g1 qRwfe ok eafgdia ®ed 21
fewoit

() B9 <@d ® T 9fs £ 1 gfasteeherst F @ @ F+C, 56l C Tk 3R €, 9 £ &0
T YfdeTdehels B1 39 WohR A% B el /1 Tk Wfdetdehels F A @l g9
Fo &g i 3R Seat £ o 3fd Wiastashes fod dehd € e F (x) +C,
CeR% &9 ¥ affieqaa fohar o1 wahen 21 g o WHMIE: wh ifafea
HiTe® 1 T A SAEYTF Bl © FoEd C o1 o Tafyme 7 9w e @ @ik
fraeh RomTeaEy U U wed &1 U afgdia Sfasasdas we e 2|
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(i) - F ol IRATH Fomil o9 fop SgUg, e, =R i, Sepfida,
AR gfaei Breptorfidia, efe o &9 § Afeqer e STHWE il €| SEfery

[ £ () dx 90 e s @ S B1 SR e fafa @ [odx F1 wm

AT SE9E € iR FHIET0r ¥ eH UE el 1 el Y Hehd TSTHeRT STaehers
e ¥ R
(iii) @ TR 1 =R x, % AR =1 HIE 8 df A & Yo qEIER EuiaRd
T Ty S 21 S<eE:
4+1

4 Y 1 5
dy = +C==-y»"+C
Jot = rc=5y

7.2.3 ITHAT TH THTHAT il derl (Comparision between differentiation and
integration)

1. T wer W wipA )

2. ST Wkl o TOTEH i G I B v

O Ll £k f @)=k f 0+ f )

@) [[k £ )+ fs )] de=k [ f; () dx+k, [ £, @) dx
&k, k, 3R B

3. B9 Ted § € WA ¢ Tk Wl e skt et g 81 S sE WehR |t
o FHEREHE ot T BId 1 eH Saehei SR ST hedl o T
T 3=a Helsll H T H|

4. AfE fopet Her o 3feshorsl @1 e € df 9 sAfgdid g & wq frdt o
o GHEREH o 1Y tH e € qenfy o feet dvg er ae difaa eifgda B
& sreffa forehl wer & < Tueherl § gHW T =X I e Bl 2

5. 9% fhdl SgU= e PRl Sfashar e S @ df IRUmHESEY U THT U
et & frgant oI1d 9gu< P 1 o1 @ T %7 2l 21 9« fopdl Igus Her P
1 GHhE fehal ST @ o URUMHEIEY Th UE1 9gus Ui el @ foreent s
9EUE P! O W T S et 2l

6. BH EHTS i == Th 95 W Hd § W FHREM ®1 == Th fag W wef
&l el B9 fEU §Y o o WHEhe %I el 39 el W Hid © e W
FHIHe ARG B © SiEfe g9 uiess 7.7 | ==t




10.

1.

HHTh T 315

Teh e o aeherSl o1 ST el oft gl € S R fRT gy @ o fRu gy
fog o Tl 3@ *T g, 39 o5 W wed oF STEeharst oh HM o SXeR Bl
21 38 YR KU gU Wer w1 1ffyed GHehe Tk TR o GHIR fod el &
qRER F frefia =t ©, 598 a6 =) &l Meid &3 oid 318 &
et @ & Gl Tkl o gfdesed fagell W Tl Y@ guie g 2

o e A G HH § SAeTshers! 1 STAT Bl © IS0 fhe o1 g
foredt o W @ w1 T g0 Ak 9@ ? O R U g9 W) an 9@ ww o
HerheTS TET Bl 81 IH YR fre w9 W A o 9@ @ a ¥y e g
¥ a9 T 96 H o oI GHERer 1 S9N e 2

oSl T U Wb ® e w1 wie weited € Sk SHi YR 1 W
e W o wwifed ® frwer aR W w9 uftess 7.7 W stereE i
TR T WA % YohH Th O o ofohd © oiE for afes] 7.2.2 () |
==t w5t S g R

9Tt 7.1
frfafea war o gfaetasmas (Faeraq) i fafa gro 3@ sifsa)
sin 2x 2. cos 3x 3. e¥
(ax + b)? 5. sin 2x — 4 &*

4.

frafafad garehai sl J1d hiTST:

6.

9.

15

17.

19.

f@e+1)ax 7. sz(l—xiz)dx 8. [(a +bx+c)d
2
Jax+enar 10 I(ﬁ—%j dx 11, j%dx
jwdx 13. jmdx 14. [(-x)Vx dx
\/; x—1
J\/;(3x2+2x+3)dx 16. j(2x—3cosx+ex)dx
J(2x2—3sinx+5\/;)dx 18. Isecx(secx+tanx)dx

Jseczx dx 20. jz—Ssinxdx

2
2
coseC X cos” x
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YT 21 TE 22 H HE IW hT 99 S0

21. (\/;Jr%j F1 YfasTahe ¢

1 3. .5 2 21
(A) §x3+2x2+C (B) §x3 +5x2+C

5 3 1 33 11
© §x2+2x2+C (D) Exz +5x2+C

22. q&%f(x)=4x3—xi4ﬁmﬁ f@=0d f(x)T:

4 1 129 s 1 129
) ¥rET B) ¥4y
X 8 xt 8

7.3 TR &l Tafe@t (Methods of Integration)

froct ufdg § T U9 TEheEl &1 =l &1 o, S B Worl o Aot 9
WA F I FRT S Gehd 1 I8 Friem w e fafy of, sod 08 wom F
ISl 1 Sl @ TSTEeht sfeherst £ © Y £ oh WA i Wit gidl @1 aenfy fdveron
W T = fafyr s wor ot feerfa o wga Sfeaa &1 €1 31d: THeher! shi WEieh
w9 H gfEfdd w3t gC 5% 90 & & fau g6 sifafea fafual foswfaa w0 =1
eIl 81 3 g fafusl fefafaa w enafa 8
1. e gR e
2. vt fa=i o foeiem g wHmehe
3. TSI HHRCH

7.3.1 QfaeeraT gRT Qareke (Integration by substitution)
39 39 ui=s H &9 yiaemd fafy g aomehe W foRaR & Wad =X x bl ¢ |

ftafiid F & T x = g () It B g R T wEEe [ f () dx F 3=
w9 | uRafda fear 1 9l 2

I= If(x)dxmﬁwaﬁm
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d.
T x = g(¢) Thewenfad FIAC AE ?): —g'(0)
! dx = g'(¢) dt Teraa &1
T TR 1= [f(x)dx=] fig®)} g'(t) dt
JfaeelTT g1 HHhA o faT 9% =) 9Redd &1 939 AR U SUee T He@qul
I {1 STANT WRRSTTA 91 S SHeRT ST HH ST 99 Jeelqul 81 9re=id: g9 Th

T Tor o Tou gfaeene w3 & foer staehars ft 99eed § witafed f, S fo
frrefafiad 3ol g T R e 2

IEE0T 5 FAfafEd w1 x oF Qe AT hisg

tan* \/x sec’ \/;

(1) sinmx (i) 2xsin (x2 + 1) (i)

Jx

. sin (tan~' x)
W) 1+ x?
&'
() T S & T mx 1 STeherst m €1 3: BH mx = ¢ YO W €, IR

mdx = dt

. 1. 1 1
TgfaT Ismmxdx:—J.smtdt = - —cost+C =— —cosmx+C
m m m

(i) x>+ 1 1 STFETS 2x 21 3T BH 2 + | = ¢ & WO 1 STAM 3d & ik

2x dx = dt

3qfeTq J2xsin(x2+1)dx=Isintdt = —cost+C =—-cos(x>+1)+C

(i) /x FT FTFAT 5 ¥

1
2:

LI
2\/; | 3d: 8H

Jx =t o gfoeemed &1 SYE e § i #dxzdt S99 dv=2tdt
X
W Bl ® |

J-tan4 x sec? \/; dr = J- tan*t sec’t 2t dt

Jx ¢

= 2ftan4t sec’t dt
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(iv)

(M)

(if)

Tford

R @ B9 80 WU tan 1= u R € I sec? 7 di = du

5

Bl 2J.tan4tsecztdt=2j.u4 du = 2%+C

2 .
=§tan5t+C (AR u = tan 1)

%an5 x + C (it ¢ =/x)
tan* XSGC2\/; 2
. dx==tan’ Jx +C
a: | T =2 Jx

faereua: tan J}:mﬁwqﬂﬁfm

tan™"x T SRS 7 z%leﬂa B tan! x = ¢ FTETA &1 ST 4 © A1

dx
1+ x? = dt
sin (tan~ x)
g'gﬁrl'{j ISlnldt——COSt‘FC——COS (tan"'x) + C
1+ x°

39 BTN PV HeOqUl THEhCH! T R heri SR I Wi
ARl 1 YA gfaeemas fafy | feer T, W == W B

Jtan X dx = 10g|sec x| +C

in x
dx

tan x dx =
%ﬁiﬂﬁ%%] JCOSX
cos x = ¢, Ffaeenfuq T aifeh sin x dx = — dt

qd jtanxdx:—J.%:—logM+C:—10g|cosx|+C

37 Itan x dx =log |sec x| +C
Icotxdx:10g|sinx|+C

COS ¥

g-qqﬁ%ﬁj.cotxdxzj -

Sin x

dx
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sin x = ¢ lqeIaa il dqlfeh cos x dx = dt
dt

GE J.cotxdxz ;

= log |t| +C
= log |sin x| +C
(iii) Jsec x dx =log |sec x + tan x| +C

sec x (sec x + tan x) dr

gﬁm%@,jsecxdxzj sec x +tan x

sec x + tan x = ¢ fAEYd & W sec x (tan x + sec x) dx = dt
dt
g'gﬁfr{Jsecxdx=j7=10g|t|+C=log|secx+tanx|+C

(iv) fcosec x dx =log|cosec x — cot x| + C

cosec x (cosec x + cot x)

: cosec x dx = dx
& €, I I (cosec x + cot x)
cosec x + cot x = ¢ Ffaenfya wifsu
difeh— cosec x (cot x + cosec x) dx = dt
dt
Zqfeq Icosecx dx=—I—=—log|t|=—log|cosecx+cotx|+C
t
2 2
cosec” x —cot
=— 10g| al x| +C
| cosec x —cot x |
= log |cosec X —cot x| +C
310 6 Trefafad gumehe &t T@ wifsa:
sin x 1
. .3 2 .. - dx - dx
(@) I sin” x cos” x dx (ii) -[sin (x+a) (iii) .[1 + tan x
'
(i) =& Isin3 x cos’x dx = Isin2 x cos’x (sin x) dx

= I(l — cos’x) cosx (sin x) dx
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t = cos x Ufaeenfud kIfST difh dr = — sin x dx
ZqfeTq Jsinzx cos’x (sin x) dx = —J(l — )¢ dt
3

_—_[(tz—t4)dz:—(%—§J+C

= —lcos3x+lcos5x+ C
3 5

(i) x+a=¢faenfyd FH W dx = dt

sin x sin (f — a)
= dt
T J‘sm (x+a) I sin ¢
sin ¢ cos a —cos ¢ sin a
:J : dt
sin ¢
= cosa Idt —sina jcot tdt
= (cosa)t—(sina) [log |sin t| + CJ
= (cos a) (x+a)—(sin a) [log |sin (x+ a)| + Cl:l
= xcosa+acosa—(sina)log |sin (x+ a)| -C,;sina
J~ sin x ) .
SRk sin (x + a) X =xcosa—smalog|sm(x+a)|+C

g

EE C=—C,sina+acosa,@34=q1«—éva§w%l

J- _[ cos x dx
(iid) 1+ tan x COS x +sin x

1J-(cosx+sinx+cosxfsinx)dx
B cos x +sin x

1 1 —si
:_fdx+_jcosx sTnxdx
2 COS X +sIn x

j‘COSX—Sll’lx

(D

cosS x +Ssmn x
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12.

15.

18.

21.

o [= J‘COSX Slnxdtﬁﬁ ﬁﬁ |

COS X + Sin x

HHTh T 321

3 & cos x + sin x = ¢ Ffaeenfyq &IST qIfh (—sin x + cos x) dx = dt

SIRD Iz_“%zlogkhczzlog|cosx+sinx|+C2
[ & (1) § W@ Wed 14 &

J-dx x C

=_+—1+llo
2

l+tanx 2 2

= fJrllog |cos X +sin x|
2 2

. C,
g|cosx+s1nx|+7

CI
+—L+—=
2

G,
2

| woTEeR 7.2 |

2x
1+ x?

. sin x sin (cos x)

. NJax+b
C (Ax+2)Jx +x+1

=13 x°
X

9 — 4x?

etan’] x

1+ x°

tan? (2x — 3)

2.
5.

7.

13.

16.

19.

22.

(log x)2
x

3.

sin (ax + b) cos (ax + b)

XA[x+2

S |

sec? (7 — 4x)

8.

11.

14.

17.

20.

23.

1 . C, C
£+—10g|cosx+smx|+C, C=—Ll+=22
2 2 2 2

x>0, m#1

x (log x)

X
e
e2x_e 2x
e2x+e 2x

.

sin” x
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2¢08 x — 3sin x 1 cos\/;
24, —M8M8M8M 25. 3 5 26.
6¢cos x + 4sin x cos”x (1 —tan x) Jx
27. \[sin 2 2 28 b 29 1 i
. . T . t
SN ZX COS 2ZX \/m Cot x 10g sin x
sin x sin x 1
30, —— 31. ———— 32.
1+ cos x (1+cosx) 1+cotx
2
1 \/tan 1+log x
33. 34, NAOY 35, Urlogx)
1—tan x sin x cos x X
2 3 —1.4
+1 +1 x'simn{tan ‘x
3, O (x+logx) #
X 1+x

Y9 38 TH 39 H WEl I k1 I3 HITST:

9 X 10
38. J-le +10"log, dx TR 3
X' +10"
(A) 10°-x""+C (B) 10+x"+C
©) (10r=x"9"+C (D) log (10" +x'")+C

dx
———— W %:
39 J‘sin2 X cos” x

(A) tanx+cotx+C (B) tanx—cotx+C

(C) tanxcotx+C (D) tanx—cot2x+C
73.2 fawivifudia |d-afuwrsn’ & UGN GRT GHTHAT (Integration using

trigonometric identities)

S g ¥ F9 HeRvfadia wer fifed B ©, df 79 Eehe 91 S o T 35w
A GEHHIS 1 YA F § Se R frEfafea SRl & g gHemn T 2

sargtor 7 TAfafad & 3@ sy
(i) [cos’xdx i) [sin 2x cos 3x dx i) [sin’x dx

'
(i) TEEfHHT cos 2x =2 cos? x — 1 i TR Hifay foEg

cos’x = %W%ﬁ?ﬂ%l
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i Icos2xdx=%j(l+cos2x)dx:%J.dxwt%jcosbcdx

X )
+—sin2x+C

2

_x,. 1
2 4
(i) wEAfEenT sinxcosy=%[sin x +y)+sin (x — )], S TROT FHifC

GEl Isin 2x cos3xdx = %Usin 5x dx—J.sinxdx}
| geonseross|
= —|——cosS5x+cosx |+C
21 5

1
= ——cosSx+lcosx+C
10 2

(i) FEHehTsin 3x =3 sinx—4 sin’x ¥ &9 U € TR
Gindx = 3sin x —sin 3x
4

.3 3. 1.
Zqfeq Ismxdx—zfs1nxdx—zfs1n3xdx
:—écosx+icos3x+c
12

fosheTa: J.sin3x dx = ~[sinzx sin x dx = j(l — cos’x) sin x dx

cosx =t W@ T — sin x dx = dt
3

Tgfa jsin3xdx=—j(1—t2)dt = —jdt+ft2 dt:—t+%+C

1
= fcosx+§cos3x+C

feauit Srenotadia gd-afaame 1 STan w3d gy g8 < S ghdl © o Al SW
T B

| woTaett 7.3 |

1 922 T o Y H Y% e 1 AT 1A it
1. sin* (2x+5) 2. sin 3x cos 4x 3. cos 2x cos 4x cos 6x
4. sin® 2x + 1) 5. sin® x cos’® x 6. sin x sin 2x sin 3x
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. ' 1—-cos x CoS X
7. sin4x sin 8x 8. 1+ cos x 9. 1+ cos x
_ sin? x
10. sin*x 11. cos* 2x 12, —————
1+cosx
coS 2x — cos 2a COs x —sin x
13, ——  14. - 15. tan® 2x sec 2x
COS X — COS & 1+sin 2x
sin® x + cos® x cos 2x + 2sin’x
16. tan‘x 17. —— 5 18, ——————
sin” x cos” x cos” x
1 cos 2x
et .
19 Gin x cos'x 20. (cosx+sinx)2 21. sin "' (cos x)
1
22.

cos (x —a)cos (x —b)

T9T 23 TH 24 H HEl IW T TIF HifSW|

S22
- ISH.l X coi X i 3.

sin” x cos” x
(A) tanx+cotx+C (B) tan x + cosec x + C
(C) —tanx+cotx+C (D) tanx +secx+C

| 220 g 4

cos”(e*x)
(A) —cot(ex))+C (B) tan (xe") + C
(C) tan(e") +C (D) cot(e)+C

74 S fafore wemt o TR (Integrals of Some Particular Functions)
79 Uiess | ed Frefafed deequl gaehe o %1 S Sl 3R 9gd § g
AT YT AR i A0 i | 3T JAN S|

b = Lo
( ) x27a2 261

dx 1
+C (2) Imzzlog

X—a a+x

+C

a—x

x+\1x2—a2

xX+a

=log +C

y -2l te @ [
( x2+a2 a a xz_az
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C x4+ +a*|+C

de . X dx 1
o o e e
o9 B ST R w1 fag # T
(1) =&a wFa & fm le > 1

—a :(x—a)(x+a)
1|ox+a)-(x—a) _L[LL}
T 2a| (x—a)(x+a) " 2a|lx-a x+a

da 1 dx dx
e et

xz —da —
1
= Z[log|(x—a)| ~log|(x+a)[]+C

X—a

=i10g +C

2a x+a

(2) ST¥F (1) & TER 89 W ¢ %
I _1l@+x)+@-x 1[ 1 1
a’>—x* 2a| (a+x)(a-x) :Z{a—x+a+x}

wm [

a—Xx a+x

! [~ logla - x|+ logla+ x|]+ C

a+x

log +C

2a
1
2a

a—Xx

(1) o 7 &1 T fafy it =ren uf=ss 7.5 ° &1 S
3) x=atan 0 WA W dx =a sec® 0 dO

w5

X +a

dx _J~ asec’ 0 do

a’ tan’0 +
1

:lfd9=—9+C=ltan’1£+C
a a a a
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(4) TH TANT x = secO T dx = a sec 0 tan 6 do

J~ dx :j asecOtan db
\/x2 -a’ \/a2 sec’0—a’

= Isec@ df =log |sec9 + tan9| +C,

[2

_ log R x—z—l
a \a

= log| x +x* —a? —10g|01|+C1

= log| x +Vx* —d? +C,51%=[9C=C1—10g|a|

(5) 9 <ifSqf® x=asin 6T dx =a cos 6 do

+C,

acos0do
\/a2 —a® sin

(6) T fifeT fF x=atan 0 T dx = a sec*0 dO

:jd6=9+C=sin’1£+C
29 a

EI j\/azd)j 2 :J.

a sec’0 do

\/a2 tan’0 + a’

: dx
I\/xz +a’

= J.secﬁ do = log |(sec6 + tan 9)| + C,

2
= log £+4/x—2+1 +C,
a a
= log|x +vx* +d° —log|a|+C1

= log|x +Vx* +a’ +C,G|%TC=C1—log|a|

T TR G oh YA @ o7 BH 9 S T WId id € S SIuEnT & gfe
T YA ¥ IR TI HIHCH! T WM A B oh e SR Tiel WART foman S
Tkl 2l
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Wjd— @ FHE & faw 7

ax” +bx+c’
2 2
ot +bx+c= a[x2+2x+£}=a{(x+ij +[£b—2]:|1%f@ﬁ %'I
a a 2a a 4a

. b’ :
T xR dy = di T E*Ff—r’fz foed gu &0 W@ € T
a

2a

c b

[———Jéaﬁgmﬁﬁqu%ww I & w9 | giEfdd

a +k2
B W1 € 3R 39 YR THeRT W A fRA S Fehdl

dx
J.\/axz+bx-|—c’

T I G 1 STAN Fich UIsher 1 foha S Gehell 21

% YR o AR i A 3 o foAw (7) &1 Aifd W agd

px+q
ax’ +bx +c

%9 Ut 3 ardfas et Addl B A F © ik

dx 5@l p,q,a,b,c 3= &, o YR % GHERC A HE & g

px+q:Adi(ax2 thxtc)+B=A (2ax+b)+B
X

AT B, 9 % o foQ g9 S qell § x o Tl Te 3TeRI ! HHH i &
ATl B T4 8 ST W AR J1d Y ®9 § afiefdd 8 S 2

(10) IM,QKWR#WWWWW%%QW(%@%

Nax* +bx+c¢
A wgd ® 3R THIR i 1 g w6 8§ ufEfia wd #)

aEe S fafeml ol oSSRl ® HeEal § gHed €
Saret0r 8 frAfafad aehel sl I Sy

. dx
@ J 716 (®) I\/ﬁ
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'

) -qﬁj‘x;i_xm:,[ &

+C [7.4 (1) 9]

!
x2-4* 8

dx
(i) sz X _I\/l—(x—l)z

x— 1=t 7@ Wdx = dt

dx dt .
S vl v B 40

—sin '(x—1)+C
saretur 9 frAfafad THeRel &1 J1d i)
dx

I . I IL
@ 6x+13 S T N T G NN SETIPN
&

(i) T2 —6x + 13=x2—6x+32—32+13:(x_3)2+4
W 1
- X
J 6x+13 J.x 3) +22
ﬂHFﬁﬁmx 3=¢7qd dx =dt

i j a1 é+c [7.4 (3) 9]

—6x+13 It2+22 2

= ltan’l E+C

(i) e gan Wk 7.4(7) % ®9 61 €| B9 GHhA o & i EfafEd IR
Y foed €

3x2+13x10=3(x2+137x%J

_ {(H%T _(%” s T

1 dx

332 +13x—10 3 ( 13]2 (17)2
x+— | —|—
6 6

e [



HHTh T 329

13
CE X+Z=t T W dx = dt

dx 1 dt

zHfeTg J.3x2+13x—10:§ 2 (17j2

+C, [7.4 (1) 9]

6x—4
6x+30

1 x+ 5 6 1
1= 17 98

‘-f-cl

1 3x—2 1 1
- —1lo +C, +—log—
17 Bl xis| 117 %83

110 3x—2+c N C+11
=— = —lo
17 gx+5 , Where C 17 g

1
3

1
o7 x*g=t@%{‘ﬂ dx = dt

dt

e I—Jﬁf’c—h—%f—ﬁ(lf

5
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1 1Y
- —510g t+ [t —(;J +C [7.4 (4) 9]
1 1 [ 2x
:EIOg x—§+ X —? +C
sargtor 10 FAfafaa gaeRaHl = 1 Sifeg
I x+2 B j x+3
@ 2x? +6x+5 (i) J5—dx—x?

'

() T 7.4(9) T STAN H €U TH AR Fd T

x+2= Ai(2x2+6x+5)+B — A(4x+6)+B

dx
Tl gel W x ok TOMRT T SR H FHH FA W EH T €
1

1
AA=1TM6A+B=2 1@ A=Z3ﬁTB= 5

x+2 1 4x+6 1 dx
Tafere =— e+ —|—F
I2x2+6x+5 492x* +6x+5 2I2x2+6x+5
1 1
- ZL+5h (A Sifs) (1)
LH, 20 +6x+5=1¢ T W (4x +6) dx = dt
dt s
T 11=j7=1og|t|+c1:10g|2x +6x+5]+C, Q)
1 dx 1 dx
o '[2x+6x+5 237 SZEJ 3V (1Y
X +3x+— xX+= +| —
2 2 2

SE] x+%=t,r@ﬁmdx=dz,%ﬂmﬁ%’
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1 -1
> = 1 tan™ 2¢+C, [7.4 (3) 9]
t2+(1j 2x—

2 2

= tan12(x+%j+ C, = tan'(2x+3)+C, .. (3)

(2) 3R (3) 13997 (1) § @ WeH IQ ©

J~ x+2
2x2 +6x+5

. GG
T8l C 4+2
TE G 7.4 (10) & ®9 § 2| MU 44 3 ! A=fafad 9 § sAfqeremd

F T

a’x:ilogpx2 +6x+5‘+%tanl(2x+3)+C,

x+3=Adi(5—4x—x2)+B =A(-4-2x)+B
x

T qel ¥ x o OMeRl Td TRl Rl WM T W B UM ©
—2A=13R-4A+B=3,

1
a7efq A= dARB=1
4— 2x dx

x+3
zgfere Im :__I\/s 4x — x> I\/5 4x —x*

1
=S L+, (D)

I,H5-4x—x>=¢, T@H ‘T((—4—2x)dx=dt

= 2y5-4x—x* +C, e (2)

dx dx
L = _ e
. ’ Ix/5—4x—x2 I\/9—(x+2)2  fEm

x+2=tT@1 W dx=dt
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dt ot
ggfere Iz=I—W=Sln 1§+Cz [7.4 (5) 9]
- sinl%zwz - (3)

TR (2) TWE (3) &I (1) H yfqeenfod 3 W 8F

J.x—_'-g’2:—\/5—4x—x2 +sinle+2+C WW@I%,W%’T C:Cz—%
V5—4x—x

| woTaeRt 7.4 |
Y9 1 ¥ 23 Tk o Todl ol GHhEA Shifsd|
3x° 1 ;
2. 3.
41 J+4x2 (2-x) +1
1 5 3x 6 x?
V9 —25x7 T2yt T 1-x®
x—1 x2 sec’x
7. 8. 9, TV —

x* -1 X +a° tan’x +4

1 1 1
10. 11. ————— 12.
Va2 +2x+2 9x? +6x+5 N7 —6x—x?

1 1 1

13. (x—l)(x—Z) 14. R4 3x— 2 15. (x—a)(x—b)
4x +1 x+2 S5x—2
16. 2x% +x-3 17 x* -1 18. 1+42x+3x°
6x+7 x+2 x+2
19. (x—S)(x—4) 20. 4x — x? 21 Vx?+2x+3
v+3 _see3
22. 23. >
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Y9 24 UWH 25 H &l W 1 9I9 Hifea:
dr
24.J‘ qqE E

x4 2x+ 2
(A) xtan! (x+1)+C (B) tan (x+ 1)+ C
(C) x+Dtan'x +C (D) tan'x + C
5. T e ¥
\V9x — 4x?
(A) lsinl(9x_8)+c (B) lsin1[8X_9j+c
9 8 2 9
1. y(9x-8 lsin1(9x—8j+c
(©) 3 sin [ 5 j+C D) 3 9

7.5 3TifoTeR = gRT AHTeReH (lntegration by Partial Fractions)

wﬁﬁqﬁww&ﬁaw()( ) , 3 SgURl oF 3T o &9 | uRefua foman S

2 &l P(x) T Q(x), x § 9EUE € A& Q(x) # 0. a P(x) &1 =@ Q(x) ! ¥ ¥ &7
2, @ IR e 3fad 9REe wer Feam § oren favg uRea e weard ) fomm
IiEg werl i ot 9 fafy grr sfea aRa wom & w9 o yRafda fean sn g

S i ) fom of wew 2, @ L) py . A& SR T i
N Q) AT @

P, (x)
Q(x)
Y fan sTan ®, ora: frdl ot o wem o1 gameher fodl Sfadq 9R@a ®em o
GHTeheH 1 TS o ®9 | uRatdd 8 Sl €1 98l W 9 5 9iHd werl o SHeher
W foaR F31, 3 W fas 3R g pree § faufed g9 ot =i

o ofifee fom j()dxwmmma@% (PQ((X)) sfea ufa

e 21 T fafy, mmfw’rﬁﬁ?ﬂm&wﬁmw% 1 werd 9 feu
T THHTT 1 RO IRET el o IR o &9 H fa@n S 99 71 59k 99
o @ fafedi &) GeEar 4 g Wioldgds Rl W1 HeRar @1 frefafea
arot 7.2 e wedt B, for fafv= whR & ftds worl & @1 forg TR & X
et =i 1 Heg fHan 1 ghan 21

T Sfed URE e €1 8H A © T T 9gU8 1 GHIE

TF TG ¢ AR
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|ROT 7.2
Uik | URHT W o w9 a1ifYreR Rt = wu
Lo P e A, B
(x—a)(x—>b) x—a x-b
px+q A B
2. (x_a)z x—a (xia)z
3 Xt +qx+r A N B N C
’ x—a)(x-b)(x—0¢) x—-a x-b x-c
A px>gx+r A B _C
' (—a)’ (x—b) x—a (x—a)’ x-b
5 pY’ +qx+r A, _BrtC
(x—a)(x* +bx +c) x—a x’+bvtc
SR X2+ bx + ¢ 1 SR A [OEEE T A S Fehal

Sude Gl § A, B WS C ardfass e € et sfaa fafu 9 9 w2

dx
3ETgYuT 11 Immﬂﬁaﬁaﬁﬁm

g1 T gan wurehed us sfud Uit wom € zefay enfyes fa=i o &9
[EROT 7.2 ()], T STAM 3 g, &H

1 A B e (D

Gt (rt2) xtl x12
&l A 3R B ar&fass geard § el gd sfua fafu § 9 & 21 79 U ©
I=Ax+2)+Bx+1)
x ok TUTeR W TR WSl hl THM HE W EH U €
A+B=0
Lc| 2A+B=1
T G B H W EH A=1 3R B=— | W< Bl 2l
1 Ll
x+D)(x+2) x+1 x+2

9 TR g Efated €9 § wd g ©
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dx dx dx
IS J(x+1)(x+2) :jx+17-[x+2
= log|x+1|—log|x+2|+C = log ;C:; +C

oot Swad gt (1) U Geaftsht © e1eiq Th TH woF S x o geft ik
et HHT o fIT T €1 F® W Wohd =1 SYAN 98 < ok foIg id € fop feen
T3 HoF Th FaEHehT © 3R Hehd =1 STAN I8 T o fo1g ed & fop feam gam
FHUA Teh GHIH ¢ 2720 78 39 o fau for fsan gen som x & fafvea oml & foag
T 2l

2
IETET 12 j%dxmnﬂaﬁﬁml
X —X

X2+

Tl T8 HHeed — ! T Sfad oiHa wom T ? gEfem B9 a2+ 1 W

x"—=5x+6

¥ —5x+69 AN W ¢ N EHA IA © R

x* +1 5x—5 5x—5
> =1+— =1+
x°=5x+6 x°—=5x+6 (x-2)(x-3)

5x-5 _ A N B
WA T -3 -2 23

GIED Sx-5=Ax-3)+tB(x-2)
T qell W x oF TOTh! TS 3TER UGl il GHH HH W TH U & A+ B =5 3R
3A+2B=5.
T gHIION 1 A HE W T
A=-5 3R B=10 W< & &I

x> +1 5 10
1 +

x275x+6: _x—2 x—3
2
x“+1 1 dx
Tgfae ———dx=|dx-5 dx+10
J.362—53c4r6 '[ J.x—2 fx—S

=x7510g‘x— 2|+ 1010g‘x- 3|+C
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3x—2
33107 13 —  dxHHM EANSIY
j(x+1)2(x+3) 3 E

Tl T gan wuehed 9nolt 7.2(4) ® XU g GHhed o &9 1 B o7: e

3x—2 A B C ‘
+ fore &

= +
x+1)*(x+3) x+1 (x+D* x+3

afe 3x—2=A@x+1)(x+3)+Bx+3)+C(x+1)7
=A@E+4x+3)+Bx+3)+C(x2+2x+1)
T well W x2 9 UM, x o UMh! T T TSI I gordl & W I« 8
A+C=0,4A+B+2C=33R 3A +3B+C=—2737 TN %! 1 HH W &H

A= g sip o= 7Ll W R 55 vER T FrAfafed w9 W e 2
42 4

e N B
G+D)>(x+3)  4@x+1) 2(x+1)? 4(x+3)
; 3x-2 11 dx 5 dx 11 dx
J.()5-1-1)2(x+3) B ZJ.X+1_EJ‘(X+1)2 _ZJ.x+3
zﬂlog|x+l|+ > —Elog|x+3|+C
4 2(x+1) 4
_ o 22 s
4 x+3| 2(x+1)
2
X
3alglul 14 —— dx ST HH cAIS Iy
I(x2 +1) (x* +4) R
x2
- 2 —
& (x2+1)(x2+4)ﬁsi S 27 =y 3
GE| i = y
W +D) 2 +4) G+ +4)
A B .
24 o ®y # fafew

y+hHy+4) N y+1+y+4
GIIED y=A@+4)+B@Hy+1)
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Tl wel ¥ ok Ul U TR USRI Wi qor % W EH U § A+ B =1 3R
4A +B =0, for@ wredt eiar @

1 4
PRI .

3 3
- x* . 4
) (2 +1) (2 +4) 3(*+1) 3(x*+4)
2
x“dx 1 dx 4 dx
W —_— i + —
I(x2+1)(x2+4) 3Ix2+1 3jx2+4

= —ltan’1x+i-ltan’1£+c
3 32 2

= —ltan_lx+gtan_1 £+ C
3 3 2

ST I3 H haa AR 9 9t 9 ok foag gfaeers fean e o 9 fR
e a9 o T 319 89 Tk U9 370 i == F3d & forad oo o
foru gfaeemem fafy wd enfers fa=r fafy 91 1 99 €9 @ W & w0 )

(3sin ¢ —2)cos ¢

32T 15 _[5 w050 4sin ¢ dd 1 7R TG Hifsm)
el HH SIS y = sing
a9 dy = cosd do

(3 sing — 2)cosd ~ By —2)dy
jS—cosz¢—4sin¢d - '[5*(1*312)*4)’
_ 3y-2 3y-2
jy2_4y+4 j(y 7 (T hfs)
3y-2 A
= ferad gRof 7. 9
9 7 G2 - S+ o 2) g [ 7.2(2) 9]
zafae 3y-2=A(y-2)+B

A uelf Wy ok TONE TS T WK H g HH W eH UMW €, A=3 T
B-2A=-2,T598 84 A=3Td B=49< &l 2l
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zafay a1 THeher Fefafad 9 | 9 g 2l

(13 d
I—I[r J/_3.|. Y —+ J'

(y2)

4
2—sin¢

+C

310g| y—2|+4(—;J+C = 3log|sind)—2|+
y—2

3log (2-sin §)+— ¢+C (iR 2 — sin ¢ THIN MRS @)

1 HF 1A hifeg)

X2 +x+1dx
T 16 |

(x+2) (x> +1)

gl o gen uuehed wh sfud o wer @1 aRHg woer 1 enifee fuet o
famfed e ® [EROf 2.2(5)]1

¥ +x+1 A Bx+C
@+ x+2) x+2 P+
ESIIY P+x+1=AK+1)+Bx+C)(x+2)

T el Qa2 ORI, x o ORI TS TR TSI 1 g H W EH A+ B =1,
B+C=13RA+2C=19< &Q 2l

. 3 2 1 .
s‘—rwﬂwvﬁﬁwaﬂﬁmgﬂAzg,B=g,nguﬁ%|
TH YHR THETT (EftEd €9 § 9T 2
2x+1
s st
x +x+1 _ 3 +5 5 _ 3 +l(2;c+lj
G +D)(x+2)  5(x+2) ¥ +1 S5x+2) 5(x*+1
X +x+1
Eli ——————dx = v+ — dx
j(x2+1)(x+2) Ix+2 5 x+1 ij2+1
3
—10g|x+2|+ log‘x +1‘ —tan 'x+C

W
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| woTaett 7.5 |
1 921 9 o 999 § 98T ®el 1 U Shifed|
X 1 3x—1
I (x+1) (x+2) 2 x2 -9 3. x-1)(x-2)(x—3)
x 2x
Y D)) S a2
1-x? X X
6. x (1-2x) 7. @+ (x-1) 8. (x=1)° (x+2)
3x+5 2x-3 5x
P i ar1 @y N Gene -9
X +x+l 2 3x—1
12. = 13. RS 14. 127
1 (N N
15, —— 16. o D [kl : 3191 Tl X ol x| W IO HITSC 3R
X' =t @ ]
cos X . .
17. (1—sin x) (2 —sin x) [W:smx—t?f’@?]
" G+D(° +2) S S 1
3 (P +4) (& +1) (x> +3) oo
21. 1 [HaRd: e = ¢ ET)
(e" -1
9 22 TS 23 H TE SW HT T Hifwul
x dx
22. Imﬂﬂﬁ'{%
(A) log (= )” +C (B) log‘(x_z)2 +C
x— x—

(©) log +C

=)

(D) log|(x—1)(x—2)|+C
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23, dx
. x(x*+1)

(A) 10g|x|—%1og(x2+1)+C (B) log|x|+%log(x2+1)+c

1
(C) —log || +%10g (x*+1)+C (D) Elog|x| +log (x*+1)+C

7.6 @EIT: GHIHAT (Integration by Parts)

30 Ufesg o TH HHEhe %1 T SR fafy w1 ==l i S foh < werl o U
1 GHFRS i § agd STAnT ?

% Tohel =R/ x (FH AATT) & 4 3R v < SFTehera Herd € al STdeheld o oS
o & o9uR &9 W € %

S 9&l T TEREE % W B UM © 16

uv=ju%dx+]v%dx

dv du
SPEI —dx=uv—|v—d . (1
Iudx X =uy -[vdx X D

= ofifer fw u:f(x)aﬁI%=g(x)aa

Z—Z=f’ (x)aﬁ'{v= Jg(x)dx
Tofer gt (1) & frefafad w9 § foman s g%
[re)g @) dx=f() [ g () dx—[[[g () dx f(x)] dx
arefi [ g @ de=7@) [g @) de—[1f () [ ) dx]dx
IfE BH £ i HIH el 3R g ! SHU He T of Al 38 g & et 9
o ofe foran ST weha 2

“T el o TUFEA 1 GHREA = (YoH Her) x (f5da wer &1 gameher) —
[(92H ®e 1 Adeha ToTeh) x (Tgda e &1 HRer)] 1 FHhe”
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30T 17 Ixcosxdx T HH A SIS

A f(x) = x (989 el 3R g (x) = cos x (TG wer) Waw) o Gew: gueher 9
W e § TR

Ix cosxdx=x jcos x dx — j[%(x) jcos x dx]dx

- xsinx—Jsinxdx =xsinx+cosx+C

H A fF 89 f(x)=cosx @ g (x) =x Od & ad
Ix cosxdxzcosxjx dx—j[%(oos x)jx dx]dx

x2 . x2
= (cos x)?+J-sm x;dx
T YRR TH T ¥ o WHEHE [ x cos x dy , GAICHF M W x HI Ak W
et Sfesh wfo FEher | ufEfda 81 S €1 ST Yo e TS fgdia wor @
3fea == Tewyl 2l
feaoit
1. I% 9 §, o wiew: gamhe < werl & Ut w1 qeft feerft § v
T €, seewma [V sin x dv 1 feafa § w7 fafa wm T B 31 gwww

FHNU I8 ¢ ToF TE g Tl Al | €1 8l © fSeeh1 saehersi/y sin x ©1

2. &M ST fo fedia o &1 9qeReH A0 S T9T 891 s THhAT 3T
& et ol Al g1 f5d™ we cos x o GUGEH &l sinx +k, % w9 H forad
T, &l ko TR B, a4

[ x cos x dx = x (sin x + k) — [ (sin x + k) dx

= x(sin x+ k) — [sin x dx - [ k dx

=x(sinx+k)+cosx—kx+C = xsinx+cos x+C

Tg <uiar @ T wew: gamher fafu o @ 9 sifqw uftomm s w6 o fag
fedia wer o "HERe | SR 1 Sl oY 2

3. QEE: A R Hed x HI A o ©Y H € 316l x k1 9gUS © a1 g9 3H Hm
e o ®9 0 o §1 qenfa T frefa | ST S50 W gfaem S v
A AIUERIT o &, df §H SRl Y| o o &9 H od &
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ISTETUT 18 jlogxdx W Fif

T U T o T B9 U B &1 HE o o ereme ® fwe staeshers
log x ¥l & log x ! YW el T TR Herd | & fgdia o oid 1 T e 1
FHTHE x B

d
: logx-1)dx = lo ldx—|[—(lo ldx]d
S [(Goge-1) dx = log x [1dv— [ (log x) [1dx] dx
1
=logx.x—J—xdx=xlogx—x+C
X

SEETT 19 [x e'dx T i)

T x UH e TH o i fgda ®ed o ®9 § dfifag
T HEH I GHREH = ¢
TgfaT jxexdxzxex—jl.exdx =xe'—e"+ C

xsin 'x

IETETUT 20 jﬁdxaﬁaﬂm|

X

Tol WA ST YoM Her = sin - x, 3R fEdE wer =
1.088 mm
o &9 T wer 1 e W FW ¢ e | X

V1-x?
t =1-xM@ET

GEJ dt =— 2x dx

1—x2

x dx 1¢dt
Tqfere Iﬂ :_EIIZ —r=-1-¥
31d; J)i/jiil_xljcdx =sinlx(—\ll—xz)—j\/liT(—\ll—xz)dx

= 1-x*sin"'x+x+C = x—Vl=-x*sin"'x+C
farareua: sin'x = 0 Wiaefia 1 W 3R 79 We: FHERE 1 TN H €U
ot 39 TR 1 B TR ST GhdT B
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ISBIT 21 _[exsinxdx @ SIS
TA "l Y e T sin x I fgdld ®od o €9 ¥ AU 9@ @ew: qHemed |
70 T € fw

1= jex sinxdx=ex(fcosx)+J‘e"cosxdx

=— ' cos x + 1, (A ifo) e
1,9 ¢ T cosx I FHAN: JoH T f5did we@ A T €W U € FR

I= e’ sinxfjexsinxdx
1, %1 79 (1) ¥ W& W &9 7§ %

[= —e€" cosx+e'sin x— 1371 2] = ¢* (sin x — coS X)

X

3d: I= J‘e"sinxdx:%(sinxfcosx)wLC

forRead: sin x Tl T2H Had Td o & f5da wed o W ST FHehad &l
A R S e 2

7.6.1 Je"[,f(x)+,f' (x)dx &F UeRIT FHT GHIFRT
= Ta 1= [e' [ @)+ [0 dx = [ f@)dx+ [e'f'(x) dx

= L+ [ e f1(x) dx, T 1= [ f(x) dx (D)
[ H f(x) T e" 1 HHM: YoH ol 51 e ofd BT T @ev: kel gl 84
L= () e [fx)ede+C
1, %1 (1) ¥ wfeenfud 0 R &9 97 2

1= &S -[f@ede+ [ f' @) dx+C = e f(x)+C
amd: [e (£ + £ ()dx = e f(x)+C
JETET0T 22 Hd HifST

. e 1 (P HD)e”

@) Ie (tan 1x+l+x2 Ydx (ii) I " dx
E)

(i) ==l 1=je)‘(tan*1x+ 1+1x2 ) dx

3 f(x)=tan 'x, e, ad fx)=

1+ x?
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aa: o g3n WHmed o [f(x) +f'(x)] % ®9 H B

1
zafeT 1= J‘ex(tan’lx+ >)dx =e¢'tan 'x + C
1+ x
. (x +1)e Loxt =1+ 141)
(i) =H <fifsT fe _[ dxzj.e [————]dx
(x+1)
. x2 1
= .[e [ I
(x+l) (+1) +1 (x+1)
'El'F{Fﬂﬁ'Qﬁh‘f(x)=;c— f()—( e
3a: T g3 WS e [f(x) +£'(x)] % ®9 H B
x°+1 -1
zafaT e dx= e +C
J‘(x+1) x+1
| woTaett 7.6 |
1 § 22 % °h Y¥l ok el 1 AR ity
1. xsinx 2. xsin 3x 3. X2e 4. xlogx
5. xlog2x 6. x*logx 7. xsin'x 8. xtan' x
. xcos 'x
9. xcos!'x 10. (sin"'x)? 11. \/72 12. x sec’x
l-x
13. tan'x 14. x (log x)? 15. >+ 1)logx
o xe ot 1+sin x
16. e (sinx + cosx) 17. (1+x) 18. 1+ cos x
ex(g_ij -3 .
19. 2 20. (x—1)3 21. e¥sinx
22 sinl( 2 j
’ 1+x*
T 23 TH 24 H WEl IW 1 w2 HifC
23. J‘xze;ﬁde%:
1 3 1 x?
(A) gex +C B) 3¢ +C

1 3 1 2
—e" +C D) —e" +C
© 5 (D) S+
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24, Jex secx (1+ tan x) dx TR 2

(A) ecosx+C (B) etsecx+C
(C) esinx+C (D) etanx+C

7.6.2 5 AT Uk & GUIEH (Integrals of some more types)

75l BH WewT: T fafy W enenfa o fafere yR & g gamherl st ==t
FH| Y T

(1) I x*—a® dx (i) I x2+a® dx (iii) I a’ —x* dx
() wM wifee o Izjxlxz —a* dx
ww1aﬁ@?ﬁawnﬁﬁ§qaﬁ?@w:wquﬁ%

1= xNxr—a —j xdx
x? —d?

X lx _a _ _x [xz_az J‘x _a +a

T

[
xx/x2 —a’ —J.\/x2 —a® dx—a’

xVxt—a® -1-a°
Al 20=xVx*—d® -a

J- dx

J‘ dx

T
SREI I= J.\Ixzfaz cz’xz%\/xzfa2 élog

T THR T I GHRGT § SR Wad 1 1 fgdd wer @l T @eu:
TR fafy g &w o €

x+vx?-a® |+ C

2
(i1) J. x2+a2dx=%x\/x2+a2 +a7log
1 7 5. d .
(iit) I az—xzdngx a’ —x? +a?sm1£+C
a

ferepeud: FaRel (i), (i) T3 (i) § H99: x = a sec, x = a tan® 3T
x = a sin@, IfaEemT HE Wt 39 GHRH! F1 A fRA S Ghar B

x+Vxt+a’ |+C
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ISR 23 J‘\/x2+2x+5 dx T HifT
BT Wﬁﬁﬁﬁ?j\/x2+2x+5 dx=I«/(x+1)2+4dx

3 x+1=yT@I W dx=dy,Td
J‘\/x2+2x+5 dx = J.\/y2+22 dy

1 2 4
=— +4+—1lo
2y y > g

y+y’+4 ‘ +C [7.6.2 (i) 3w 9]

(+D)Vx? +2x+5+2log| x+1+~/x* +2x+5 ‘+C

1
2
IETETTT 24 j\/3—2x—x2 dx T Hifs

7o & e TR j\/3—2x—x2 ci)c=.|‘\/4—(x+1)2 dx

3T x+1=yT@ R dx=dy
EREEIR J.\/3—2x—x2 dx = J‘\/4—y2 dy

1 4
= S y4-pt +osin 1§+C [7.6.2 (iii)% Swa 4]

2
:%(x+1)\/3—2x—x2+25inIEXTHJ+C
| woTaett 7.7 |
1 99 I% oh YTl o el Sl HIREH Sifsal
L 2. \1-4x7 3. JIx*+4x+6

4. Jx*+4x+1 5. Jl-4x—x° 6. Jx*+4x-5
x
7. 1+3x—x7 8. \x* +3x 9. 1"‘?
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YT 10 TF 11 | F&l SW 1 T99 Hifea)

10. J.\/1+x2 o T 2

3

2 =
(A) %\/1+x2 +%log(x+\/1+x2) +C (B) §(1+x2)2+C
3 2
(©) %x(l+x2)2 +C (D) %\/1+x2 +%x210g x+Vl+x* |+C

11. I\/x2—8x+7dx3|T|Tv|'{%
(A) %(x—4)\/x2—8x+7+910g

(B) %(x+4)\/x2—8x+7+9log x+4+\/x2—8x+7‘+C
(©) %(x—4)\/x2—8x+7—3\/§10g x—4+\/x2—8x+7‘+C
(D) %(x—4)\/x2—8x+7—%log x—4+\/x2—8x+7‘+C

7.7 Tafyera watee™ (Definite Integral)

st uR=sal § e iy Gameherl o aR o e e @ o g fafvre wom
o GHEhEH Gied SAYed GHehel S W i i o fafE W= w2l 5
IR=eg ¥ g0 el %o o ffi=a gamehed &1 e1eem | ffvea aamees &1 T

g o e B1 U e SHeReH jjf(x)dx,@ﬁrf‘észmw%aﬁ

b, GHIRA 1 I W G o, GHRe 1 = € e &1 Fivea gameher &
o=, =1 @ A 1 W ok W O Sl © e A S [a, b] | TR HIE
Hfdstasherst F € df ffyea gamher &1 M sifaq fageil @ F o6 AH o i sreiq
F(b) - F(a) % SR BT 2, % &9 ¥ %@ Sl 8| Fiied gaeher o 57 <A a1
FT TH TE-T a4 |

7.7.1 TRTHA &t GHET & Y H [y=ra gureeT (Definite integral as the limit

of a sum)
M T foh Tk &8 S [a, b] W Th Had ®ed £ IR 81 "/ s
e o Tl W SRR § THAT el 1 e x-38 ¥ S Th o 8l

x—4+x> —8x+7 ‘+C




348 Tford

TH y=f(x),x=a,x=>bTdx-311 4 R &3 *1 &% & = gomered
jjf(x)dx 21 TH el HI T FW oh [T, T T, x-38 TF HIEA x = q To

x=>b o= R &% PRSQP &1 ofifSy (3epfa 7.2 3fEw) |
WA [a, b] B [x, x,], [x) 6] s [x, o x ] o [x,,x ], @ R n THA
WWﬁﬁWWWx—ax—a+hx—a+2h L, X =atrhadd

b—
x =b=a+nh &g n= % o AT AR > 0@ b0

=fda & PRSQP, n IS 1 AN B TR TAF I IuSIqA [x. ,x]r=1,
2,3, ..., n T uRwfd 21

aepfa 7.2 @ ew W € fR
3T (ABLC) &1 &% a < &3 (ABDCA) &1 &% < 3T (ABDM) &1 &% ... (1)

S

TRt 7.2
T AR x x> 0 A 4 —> 0, T FHHWT (1) H IC T qH &wa

TF T F W GO 7 W 21 o1 en FrEfatea dmwdt & e w €

s =h[flx) ..+ fx )= h () Q)

3R S, = h[f(x1)+f(x2)+...+f(xn)]=hZf(xr) . (3)

WSQHSWW[ x]r=1,2,3,...,n, R HA: 7 @l v 3=
Al oF &Rl %?ﬁﬁﬂﬁﬁﬁf&! 3 21 ST (1) o 95d ¥ ford ©=w 3
AT [xrfl,xr]éﬁmﬁqﬁ%ﬁﬁ

s <& PRSQP =l &5%hal <S B C)
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% 5 —s o0 , Al Tl HROT T FaHiol B Tl S R SR 7w A foran s €
& (2) 3R (3) o Hifqd 79 T 99 © qen SWAfTs Hifd A4 € o o ST
it &wd 2
Hehfaer w # &9 34 frefafed yer foaed ©

limS, = lims, = & PRSQP 1 &=%d = jabf(x)dx .. (5)

n—0 n—»0

THY U8 Ul gordl © Tk e &% g% o 9 o oAl TS o% o W oh
Al o ot o TRdlt gmher w1 difid A ot @)1 gl o Ty g9 yeie Sustau
& 99 TR W g% HT SR o TR SAE 91 STl i S| 3T B9 (5) I O
frefafed w9 ¥ foad 2

ij(x)dx = lim h[f(@)+ f(@+h)+...+ [(a+(n=1)h]

aFeraT j:f(x)dx - (ba)m%[f(a)+f(a+h)+...+f(a+(n1)h] . (6)

. b-a

S h= 50T} no>w

n

SweR TSk (6) ANTHA 1 WH o &9 W Y SHeher i R wedr 2l

fewuit foet faftre Faud |t woq o e guead &1 99 %ad T STaa
W At AT 7 W GHROH o 39 X R TEl gt w51 g6 W = i el
FE F AU FQ@ 21 AR x o M W @A 9 B ¢ e ¢ 9 Ffee fea s 2

A T TR || f(x) dx % T W S FEwe ["rwar o7 [ f(u) du
faga €1 ora: fAfv=a Taewe o fau Heer =R T 0% R S 2

mzsaﬁwﬁ@m&mﬁjj(ﬁﬂ)dxwmmﬁm|
ol URYTT o STER
[ rmdx = - lim L[ f(a)+ f(a+h)+..+ f(a+(n—1)h]
a )

. b—a
Eid] h=

n

‘ 2-0
TITEOHE  4=0,b=2,f(x)=x>+1, h= —=

S|
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(n)

whm [ +1)dx—211m—[f(0)+f(—)+f(—)+ + Gy,

2 2 2
—211m—[1+(—+1)+(4 +1)+... [MHJ]
n

n—»o 2

2 2
_211m—[(1+1+ +1)+—(2 +4% + .. +(2n-2)"]

n—w n =
n

1 22 2 2 2
=2lim—[n+— 1" +2"+...+(n-1)7]
}’l

n—© n

=21iml[n+iz—(n_l)n(2n_l)]
n—w p n 6

g lim Lpe 207D @D,
n—w g 3 n

n— 3

= 21im [1+ (1——) (2——)]—2[1+3] 14

SETETUT 26 IANTHA i AT o6 ®9 H J.Oex dx T HF G HifSC
ol RYTET o $TER

1 2 4 2n-2
j efdx =2-0)lim—|e’ +e" +e" +..4e "

n—o n

2
TUIRR S0 o UST ok ANTRel ok G 1 SYAN I §Y S a=1, r=e” W UM
s f

2
Iedx—2hm -1, i ! e21
n—o pn z n—o pn il
e"—l e'—1
2(e* 1)

h
- -2 1 [lim (e ;1) =13 3T 4]

2 h—0
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| woTarett 7.8 |
AT st G o w9 § f=fafe e soeed w1 99 99 sifs
1. J.jxdx 2. jj(erl)dx 3. I;xzdx
£ [l ndr s [ e ax 6. J:(x+e2x)dx

7.8 e st 3MERYA WHT (Fundamental Theorem of Calculus)

7.8.1 833"11_01' Wi (Area function)

Y p—
il ij(x)dx HdE y = f(x), x-3&, T V=S

HIfeA x=adM x=»HT R &4 o &% &
w9 o ReifE foman €1 9m ST [q, b] Hx w1

BE 3 [ f(x) dv 15 7.3 ¥ T TP
&9 & SAFd FI FTEG F § [T 98 TE e
femn w0 % fF x e [0, 0] % T f0)>0%1 X
frfafEd Hom TR = Wer & g st X o] ¢ x ;X
T 81 TH DA & B AAEE x H AW Y e g
el 21 :

TR VIRl § 39 IHIfhd &5 1 el x 1 Teh Her &1 §H x % 39 Held Hl A(Y)
¥ fifde w0 € 30 B A(x) F W &6 e HEd © iR 98 & ffated g
T e el 2
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7.8.2 UAT 1 GHTHAT TOTT T G99 ST Yd 7T (First fundamental theorem
of integral calculus)

M AT o 5% S [0, b] W £ Th Had o € 3R A (x) &kl o 81 ad
Tt x € [a, b] &F TATA'(x) =1 (x)

7.8.3 WHTHE TUTT @t Tgare STERYd TaT (Second fundamental theorem of

integral calculus)
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3Td: o i fgd STURYd 799 © &9 U € fF
1=F(2)—F(1) = [~ log3 + 2 log4] — [~ log2 + 2 log3]
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7.9 wfaeemu grr ffyea wareRerit st w9 J1@ e (Evaluation of Definite
Integrals by Substitution)
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31d: I_ISx X +1 dx—g (x +1)}

-1

= 2@ +1)% (1 + 1)3}

3 3
_2 22—02} - %(2\5)=¥

foreud: TA9U e THEE H SO FE § iR q9 S GurEed &1 T
et o STTER 1 A6 Hd B
A eifse t=x+1.99 dt =5 x* dx IE HifsT &

S| x=—1Wt=03R & x=1@r=2
31d: 8-S x, — 19 | 9% ufafdd g1 & 98- ¢, 0 9 2 d% uRafdd e 2
1 2
zaferg j_15x4 x5+ldx=f0\/;dt
2
2130 2|5 S| 2 4\
:§|Zt2:|0_§|:22—02:|:§(2\/2—)_T
ISTETUT 30 f;tfilxd %1 TF TG HITT)
X

'
el OF oIS /= tan " x, q9 dt =—— dx ¥& x=oaiz=03?r{s|ax=1a‘rt=z

1+x

m:a@-a@x,oﬁlwwﬁaﬁaméﬁﬁ-a@t,o@%wwﬁaﬁasﬁm%

I tan ' x P[4 1| =2 2
Tgfae dx = tdt =—|—-0|=—
jo 1+ 52 I {ZL 2{16 } 32



HHTh T 357

| wg=TEEt 7.10)|
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(A) cosx+xsinx (B) xsinx (C) x cosx (D) sinx +x cosx

7.10 Ty wureRe & =X ‘{I;UT"dﬁ (Some Properties of Definite Integrals)
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P [ f@dr=2f fdx AR fa- 0= f()
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7
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PSﬁmmFﬁmﬁ t=a+b—x.dd dt=—dx. S x=a?‘|7sf,t=b3fﬁ'{
S x =b dqd ¢ = q. TAAY

jjf(x)dx = [ fa+b-nydi
= ["farb-nydr

= ["f@+b-x)dx @, F)

P, &t SUUfW 1=q - x MFET R P, H e oM afew @ dr = - d,
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T qeT o TR FAMRSH W 1 = 2q — x Wawenfud HINT, 6 df = — dx 3R &
X=q @ (=g 3R T x=2q, T (=0 x=2q — ¢ 9= 2 2
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R =fg fQa—x)=—f(x),d@ (1) Frefafad w9 & qiafid g S e
[ rede= [ fde=[ fx)dx=0

P &t Suafa
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() 9 AR £ T 99 ®er 8 a6 f(—x)=/(x) a (1) ¥ 9 & ¢ o
jfaf(x)dx=j;f(x)dﬁjo"f(x)dx=2j0"f(x)dx



360 Tford

(i) @€ ; faom wer@ § @9 f(—x)=—f(x) @ (1) ¥ 9= gar g f&
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