(FHTehAT Integrals )

el

¢ 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 9fHerT (Introduction)

el T TS 1 Heheudl W higd Bl el o
el o fore woel Y wftnfad # S wEen T =
YR hH1 @A HI JAUAT 1 IRHA HEAT Aqhars o
foTT a1 SAFTIRTT o1 WHIherd T, Werl o sTer@ 9 i
&5 o I ki TN i TS SHh &Thel okl
e W B GHEn 9 IR 2

g T Fer [ R ATl H stk T i 1
o Y g TR e o 3feshers! /7 ol I €, 99 Th
Tfas T 38 € & Ak 1wk fag | famn
g3 B al 91 B oM £ Hd H Hehd 22 d Gl Her
519 BW T o S STashers o &Y H 91w 31 €, 39
el & UfasTasharst (qET) HEa &1 ST 9 g o

G .W. Leibnitz
(1646-1716)

3 geft yfasraesrers) U g €, o &1 A= GHeOH heddl 8 SR gfastashers
M L 1 T8 TehH AR HE Heard 21 36 YhN i GHEU % AERME
uRferfeal o et € S<ew: A e Rt e R Rt agg o awcerfore 9 T €,
At wnefesh g g% 33d1 € T & ww fondt amor W 3@ owg 1 feurfd @ Y HeRd
27 T8 YN 1 3 SAERINH To Hglfaer qrieefaal ot &, Sl Toeher 1 "
ffed et 81 o T 61 T fEfaRad YR w1 THENs o 5 F o

YA 1 UfTE B

(a) IR TH e &1 Adhersl A &, A 3H Hed hl TG HLH hi THST,
(b) Ffe=a gfqaet o siaia wed o ofar@ ¥ ¥R &3 &1 &3%al A &

H g
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ST I qUEd GHERHl o & &9 1 3R URa wed €, iffeea wmeher Te
ffYed THRe| g aF1 o1 GfiHfd ®9 GHRE T hEdd B

rffyea qamher e fHiYea gueher o A U Gau @ S S 1 SRy
T o B9 H S Sl 81 T8 T9E e gHeher @i faee e Attt o ferg
T AEeIeh SR o &9 § 91 w21 srefore, fam we wifvear Si9 fafa= &
T 3% THR i S GEENA i 8 & o fau ot fAfy=a sweed &1 svam
fopan s 21

Y ™ H, Y 70 3Tkl AMREd T Y= aueheHl 1d 9Hehed & 59
fafue wfed 37er Rfaew TUIedl o stede 9% Hifaa @i

7.2 WU ohi ITTheT oh kA WehH o ®Y H ( Integration as the
Inverse Process of Differentiation )

TR o HhH WehH ! THhH Fed ¢l [l o &1 sTashe A1 w3 & @M
WY el 1 Tasharl (601 g € 3R $Teh! T 37efiq ardfesh Held 1 i o
U et T R1 IR YA U 1l Yfq-Taher HEaw ¢

smeT Fefafed 3l W faear #Y,
B9 WM € R %(sin X) = cos x . (D)
400
—H7E~ )
R %(e’“) =" . (3)

29 Ufad o & fF St (1) § %ol cos x Be sin x 1 STahs 21 39 81
39 YR 4t Fed ® TF cosx 1 UldsTasharst (31ere HHIRM) sinx 81 36 YR (2)

3
T (3) ¥ 22 3R ¢ o FiaeTdehers (37e@1 GHERCH) HAT: %Sﬁ'{ ¢ B qA: &Y

e # # T foredt oft aredferss g ¢, 99 3R Fel 9T ST €, 1 3fashersl I
?, 9N s@ferT g™ (1), (2) 3R (3) = ffafad &9 o form oo :

d . d x3 23ﬁT d X _ X
—(@sinx+C)=cosx, —(—+C)=x — (e +C) =e
dx dx 3 dx

T YN 89 34 B T Suda worl o giastaehers fefel HHhe SAfgdta
& €| o%qd: 3 ol | W Yodsh e o Ui gidsteshers 8, TR B arftae
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GEe o GH=d ¥ oS 3TeR C %l g A USH Hich Wd Y Gehd &1 T&l HRUl
2 fF C ol YUIER W=0 =R %ed &1 o5 d: C T% W=l 8, f5eh /M = ufafdd
ek B 4T B e o faf= Sidetashersii o1 THehel i 9K i &1 STehd: A

T %ol Fua @ %F(x)ﬂ’(ﬂ, v x e | (arfaes et &1 Add) af Tas

W= SR C, % fou %[F(X)+C]=f(X),er

3 YHR {F + C, C e R}, f o Wiastaehersii o UReR i of% Ll 8, S&l C
TR 1 3T=R FHeadl el

fewuit SHM STahas o HeFl § Tk 3T9R & SR BidT 21 THE! Ui o o, 9
AT g &R 4 U@ & Fer B fSeh etaehors Sfauel 18 99H

fx)=g®) —h (x), vx € 1 g0 IR ®ed f =g —h R fo=ar sifSw

at %—f—g’—h’ Y ) =g (x)—H(x) yxelu= 2

FUA  (x) =0, Vx € I (R )
FUfq I8 x o WU £ o UREdT 1 QW YA § I U £ TH SR 2

S feoqult o AR gg frehd Feptern =mEa @ % 9Rer (F+C, C e R},
£ o |eft wfqeraehers shi WM Tl g

379 T9 Teh A Fefteh o IR g 2 S o wfaerasherst o QU oReR 1 fefud e

78 Wl [ £ () dx &, T x % W f B S wHHeR % ®Y  Ug S
weled: €W [ f () dv =F (x) + C fored 2

Herew fean gan © f %=f(x),?ﬁ gny=jf(x)dx1%1@ﬁ%|

gfawn o fau gn fAfafea adienl/agi/amenen & 39eh s1eff dfed WRof 7.1 ®
IeoifEd wW o
rutt 7.1
Yeiieh /g /TR atef

[ £ (o) f 1 x o Hel ke

[fead r THHT
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jf(x)dxﬁ'x e w1 =X
TR HTT TR 1A BT
£ AR T wed Ffsees fag
F'(x) = f(x)
R ik TR A1 i 1 TohH
THTA 1 TR FE off ardfos gen 9 sR
T HEd B

A Teel 9 € 9gd ¥ Y@ ol o STdehelsil o g3 W 21 3 Gl o T gd
AR o WIS A i ¥ fa@ ged 21 5 s gt 1 get fefated ©

TSR 3TN 9 TR Fedl oh ARl Sl T h H H|

3dehetSt Derivatives

. i xn+l _xn

@ dx\n+1 B
faftre &9 4 &0 @d ©
< (x)=1

(ii) i(sin X)=cos x
dx
(iii) %(—cosx)=sinx
d 2
AT _
(iv) dx( an x) = sec’x
d 2
) —(—cotx)zcosec X
(vi) i(secx)zsecxtanx
dx

d
(vi)) — (— cosec x) = cosec x cot x

TR ( UfceTaeherst )
Integrals (Antiderivatives)

n+1

J‘x"dxz);_'_l +C, nz-1
Idxzx—i—C

Icos xdx=sinx +C
Isinxdxz—cos x+C
Isecz xdx=tan x+ C
Icoseczxdx=—cotx+C
Isec xtanxdx=secx +C

Icosec xcotx dx =— cosec x+ C



(vii) %(Sinlx)= 1ix2 | fxz = sin ' x+C

() oo (—cos ! x)= 1;2 J.\/%z—coslx—i-c
(x) %(tanl x)=1+1x2 flf’;z —tan"' x4+ C

(x) %(_Cm]x)znlf Ilf);z:_wtlﬂc
(xi) %(Seclx)i\/% IXJ%=sec1x+c
(xiii) %(COS@CI x)= - ‘/ﬁ | - ‘/;lf—_l — _cosec 'x+C
(xiv) %(e") =e' [erar=e+C

(xv) % (log]) = i | ;C dx =log|x|+ C
il e

YA B BH UM 39 STWe &1 fo A8 e oy fafre wed
qftwifad & qenfy fre ot fafdre yeq o ded o suent ff wm o @ =nfeuy

7.2.1 AFII=Id GHIRAT &1 SGIHATT %997 (Geometrical interpretation of

indefinite integral)
T ST o f(x) =2 x 7l jf(x)dx=x2+casmcaa fafa= =l o fog &9 fafa=

oo U ®1 W sanfada gfe @ 3 gt gAhed @EH €1 39 UK
y=x2+C, &l C T Wes =R B, Al o Toh IRaR i F&fid s €1 C, i
fafs= 7 9gH %ok &9 ufEr o fafa= 9o o %d &1 39 Hash iferd &9
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siffad TR 8| TIeddl Yoish U Toh Taeid i efud idl ¢ e 31

y-318] o TR B

Teda C =07 U 8d y= 2 & S Tk a1 Waerd ¢ et o got fog
W C=1% AT ah y=x2+ | Waeid y = 2 ] Teh THE -8 o 37 YA T
o TR e T WS Bl 81 C=— 1,9 T, ash y=x2— | Wee™ y=x> &l Th
THTE -3187 o ST RO fGe § TR il T WIw el 81 39 YR C, ok

JAF ¥FTE A oh o, 9Rar
o Y WAAd I WY y-37& i
wTeeh o o ® 3R C o SuieHeh
Al o fou s waed &1 i
y-3e H HOTEs fawn H ? e
TEadl § 9 D F AR 7.1 H
<3t T 2

319 BH 1 Wl o Wl x=a
S Wi W R hed €1 STehfd 7.1
H g1 ¢ > 0fern 21 78 et 0 <0
e fFfQ 9 T %I R W x=a
T y=x>,y=x+1,y=x>+2,
y=x2—1,y=x>—2 7 HHEA: 1%|§3ﬁ
P,P,P, P P, 3K W Hedl 2

a3 weft fegati ™ %EFIT[HZLJ%I
Te fafde #xar ® for o1 geft foged
W TR H Tl Wl gwR R
T TFER [2xdo=x"+C=F (x)

(9 <ifse) | ure e @ R ol
y=FC(x),CeR,a51'@Tx=a,§IT[

///
oS oS [~ REN o N N EN
\u N AR :U N :U \ :g N :U
-~ S S S S S S
3 3 3 3 3 3 3
S S S S S S S

Y/

3TTeRfa 7.1

Hireser fagetl W oeni 1 Tl W@l s € W8l o e R 3va: frefafaa s
[£@)dy=F(x)+ C= y (wm efifie) i 3 afem i Frefa @ 81 C & fafa=

T o 9d 89 39 IRER & fafa= 955 Urd 8 @ o1k 39 95 | 9§ 89 fRe u
e o] T o GHIRR TR ek U i Hehd 2| SAYed Heher sl S

e =@ 2|
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7.2.2 ST queRert & FE {ZUTZF-?C (Some properties of indefinite integrals)
$9 39 IR § 7H AMREd FHhed o S TUINH Sl o= |

@

(if)

frfofiaa afoml & Heef o eTasher Ud THERCH o WehH T O o Fohd ©:
%J ) dx=f(x)

R jf’(x)dx = f(x) + C, ST&l C U @@= 3TN 2|
suufa 9+ <ffST fF F, /o1 T dfaerasmest 2 etefq

% F() = /()

@ [fe)de =F)+C
g L reyax - LiF+o)
dx dx

- LF@ =/
TH YR B9 <@d € TR

F100 = % 1)

#iR gafey [/@yde =)+ C
el C U Wes 3R ¢ TS THmher 3= &ed &

TS T = GHeher T5eh STerherst T © aehi o Teh & IRER &l 9id
F § IR W YhR U €

SUUTT AF AT f e g T < ®er © T

L] e dx = = fg ()

o | [ [gar] -0

or: [F@)yde-[g () dx=C, el o awafas den &1 (Fi?)

e [reyac=[g@dx+c
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wofere 77 & wRAaR {[f()dv+C,,C, R}
Tq {J‘g(x)afx+C2,C2 ER}W§|
TR [ f () de R [g(x) dv TG 2

[ feomit |41 wfe {[ /@) d+C,.C, eR} i {[gdr+C, C, <R] =

TG B AER [ f () dx = [g(x) dx, Feraa e e € e wree
Tl & 2l

i) [0+ ge) dr=[ /) dx+ [ g(x)dx
sofs e (i) |

L Jure+ giar]= 1o+ g0 ()
1o 79 9 € R

d d d
—|[rder [g@ds |- [f@de+ - [e@dr = f@+20) . )
39 WhR T (ii) o wed § (1) @R (2) @ U g ¢ fw
[(f)+g@) dr= [ f(x)de + [g(x) dx

(iv) et aredfers ek, 3 o [k £ () de=k [ f(x) dx

STt ToTH (i)m%jkf(x)dxzkf(x)

v <[] rewyd] =k < [ fodv=k

Tafer Ui (ii) BT SR B g B U § T [k £ () d=k [ £(x) dx

(v) WO (iii) 3R (iv) T £, ,, ..., /, e w1 =@ e iR arfos qemnsti,
ky, ..., k o ToTq off oaTOshieRRor feohan < wehan & St R A e e R

[[k i)+ oty )+ ..+ k, f,(x)
= k[ £ dx+ [ £, () de+.+k, [ £,() dx
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XU 8T wer &1 gfdstasherst F1d & o folt g9 SIae § T8 e i @l i
& ToTEeRT eraeherl T gon e €1 19 el &1 39 WehR i @iel, S 4T U wer
o Yid Tahers I HE o AT H1 S 2, i FRI&0 gR GHeher wed 21 39 'H
TS N H T €
sareroT 1 fiteo fafy w1 ST st gu fFAfafad sl s gfdastaskars 9 it

1
(i) cos 2x (i) 32 + 4 (i) —,x#0
X
(i) &9 TH T e &1 @IS S Hed € [ sfasmes cos 2x 8

B WA € T %(sin2x)—2cos2x
2x = 1d oy —i(lsianj
Yl cos X = (sin )_dx 2
1 .
WcostW@ﬁWzsmzx%
(i) &H Uk Y ol &I @isl w1 98d © @t sfasherst 3x2 + 4x° B

| i(x3+x4):3xz+4x3
dx

TAMAT 3x2 + 4x 1 fdeTamers o + x* 2
(i) & WA §

%(logx)%,poﬁ?%ﬂog(—@]:}x(q):é,mo

Eﬁaﬁmmﬁmwwﬁ%%(logw:l,mo

X

Wfldleog|x| , St fm %éﬁqﬁwﬁﬁ@@%
X

sarevor 2 frafafea garerani i Jd SHifsa

1 2 2
(M) fx 7 dx () [(r3 + 1 dx (iii) J.(x3+26x%)dx

X

ol B9 U F o

J.x;_ldxzj‘xdxszdx (EUT‘HTTV@)
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—-2+1
X X .
=( +C1]—[ +C2J; C,, C, e TR T

1+1 —-2+1
x2 x—l
i ic-1--cC
2 1 _ 2
2
1
S o
2 X
x? 1 o
:7+_+c,wc=cl—czwmwwél
X

& ool | To0 o 7Y aa sifm SR W @, TF THehe oR e

(i) el
2

J.(x§+1)dx= Jxé dx + jdx

1

+

-
1w

+x+C

Il

+
=
_l’_
@
I

Dl w

RUJ

3

(i) aﬁj(xhzex— i)dx:Ix% dx+j2ex dx — J.)lcdx

2+1

X2
= +2e" —log|x|+ C
3
—+1
2
2 32
:gx2+2ex—log|x|+c
SarEtol 3 fEfafed SaeRel sl Jd RIS
(i) [(sin x+ cosx) d (i) [ cosec x (cosecx+ cot x) dx

I 1-sin x
(il cos? x

dx
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T
(i) ==l
J(sin x+cosx)dx=jsinxdx+fcosxdx
= —cosx+sinx+C
(i) el
J(oosec x (cosec x + cot x) dx =J.coseczx dx+ J.cosec xcotx dx
= —cotx —cosecx +C
(iii) =&l

1-sinx 1 sin x
[—F—dv=[——dx- [—=a
cos”“x cos’x cos“x

=Iseczxdx— Itan xsec x dx

=tan x —secx +C

SAEIUT 4 f(x) = 4x° — 6 SR URAMG ®e £ 1 GfaeTahes F Ad ity el
F(0)=3%I

TA f(x)H TH G STEHAS 1 - 6x 8

<t %(x4 —6x) = 4xX° — 6, ZHfTHTGTTHAS F,
F(x) =x*—6x+C, 5/ 3T € W&l C 3R 7 |
fean gan © fo F(0)=3
TEY IS Bl © 3=0-6x0+C
e C=3

Ia: ervfiee gfastererst, F (x) = x* — 6x + 3 N IRWIG T SAfgdi™ wer B
fewuit

(i) &4 <@d € o afg £ o1 wiasteshast F € df F+C, Sel C T /=R €, ¢t £ &
Tk fdsTashors B 39 YR af% 86 ®o f w1 Uk Jfastashes F3K € df g9
FH &g ot 3= et £ & 3fd glastashers fo@ g © f= F(x) + C,
Ce R &Y ¥ fiyere fohan ST Tehar €1 ST9Am o Hmm=rd: T aifafe
Hicsie i T KT AT Bl € FEd C o1 T fafire o Wi e @ e
e gRoTEEY XU gU wer 1 U afgdi gfdsteashast W g 2
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(i) w-Hf F ! R Gorl S fom Tgus, ek, =X St Sem o,
AR yfgels Preprofid, sofs o ®9 § sifiegsd T 399d 81 81 s9faT

[ £ () dx 5 B sroeg @ ST 21 Sareo: fan fafu @ e ¥ dv B T
T S € iR T o 0 UE el T el Y Hehd TSR STeshorst
e Rl
(iii) afE T 1 =R x, & AR 31 HIE & df GAher & Gl TGIIR SR
F fau s &) SSEE:
4+ 1

4 Y 1 5
dy = +C==-y"+C
'[y 4 4+1 Sy

7.2.3 JGHAT TF QHTRAT ®l deTiT (Comparision between differentiation and
integration)

1. 3 wer R Gk 2

2. < aendr o U G w € et

() Sl A0k fr 0]k < £ @)k S £ )

) [[k £ ) +ky £ () de=k [ £ @) de+ky [ £ () dx
Tel k, k, 3R T

3. 80 TEd W € Sd ® fop weft o sraeherd e B €1 Steh gt YR weft
T FHEREHE ot T Bl €1 8H Saeher IR STHHIeh e Herl o o
T I=g waeAl | A FH|

4. af% forEt Wl o sTaeers @ sifkde € df 98 afgda el © g fRet wer
o Gl oF WY UEl el € a«ifu o feRd g R o Eifda ifgdid g
2 sufa fordl wor o <) GRS H BHIT T 3T T 3T BT 2

5. A ol SgUR oM Pl etaeherd fRal SaT € df IROTHEEY T U9l Sgs
foretar © fSraert =ITq 9g9< Pl oA © U ¥ Bl 21 e Rl sgug wer P
1 FHR Toha ST © o UROTHEeY T UEl 9gus Wi erdl @ foreent s
9EUE P! M W TH SAE e 2l

6. B9 Aahersl Ht T Tk o5 W HW € W GHMRSA ®1 == T fag ) Fd
& Bl &n KU §U el o HHehe i wEl 39 faUel W i € e W
GuTehe IR Bl ® SiEre 89 uitess 7.7 | ==l |
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7. Ueh el ok 3feehersl o1 SHdE 31 oft gran € S for fXu gy o o fRu gy
fog o Toel @1 ®T g, 39 fog W we o STahars] o A o aXeR Bl
21 8 YR U g W 1 A Gaehed T S o TuiaR feerd okl ok
IRER 1 Frefud sear 2, Ty Sameher o =X i fefid o 9l 218 o
T ele Y@ o gt Tkl o gfesed fagetl ® el e gwier @ ?)

8. o ifdeh AT Td T W STehels] sh1 SYAM €l 8 STEWE: fohel o1 g
ot wa H 7w W Tl AR @ § @ Ru e wwe 9) o 9| e o
RS He™ Bl 21 36 YehR fohel woa s W A o 7 @ qt Ky 1y v
o a9 g 96 w0 o oIy GHeRer 1 S9N el B

9. Ifohels U UHT WehH © e die 1 wie GHied € i SHl YHR 1 9iE
oo |t gifed © forder a) H #W uRes] 7.7 § St i

10. STaHH TS GHHE o YA Th W & Fohd ¢ o fF afess 7.2.2 (i) o
==t 1 ST g

| woTaett 7.1 |
frafafaa sl o gfaetamas (FHere) e fafy gro 3@ sifsa
1. sin2x 2. cos 3x 3. e¥
4. (ax + by 5. sin2x —4 e*
freafafaa Tl &1 M Hifa:
1
6. J.(4eax+ 1) dx 7. sz(l——z)dx 8. I(ax2+bx+c)dx
X
2 3 2
1 x +5x° -4
9. [@+eyar 10, I(\E——j dc 1. [—=—d
Jx x
¥ +3x+4 oo +x-1
1. [—F—d& 13 [ dx 140 [(-x)Vxdx
‘/; x—1
15. J\/;(3x2+2x+3)dx 16. I(2x—3cosx+ex)dx
17. J.(2x2—3sinx+5\/;)dx 18. Isecx(secx+tanx)dx

2 .
sec” x —
19. [—=—a& 20, Iz Sy
cosec” x cos? x
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YT 21 TF 22 H TRl SW HT TIT RIS

21. (\/;+%] 1 giastasha ©:

1 1 2

(A) Lxii2xiic ®) 25+1l¢4c
3 37 2
3 1 3 1
(C) §x2+2x2+c (D) %x2+%x2+c

22. aﬁ%f(x):4x3—i4ﬁr€lﬁf(2)=0ﬁ i) &
X

o gl 129 o xie 120
(a) ¥ +5- B) X+
PR By ) by wa L 129
(€ ¥ (D) ¥+

7.3 TR i Tafuat (Methods of Integration)

fuset 9i=e] # T4 U9 WHheHl i wdl i off, S FS Worl oh SAdehelsi 9
TLAdIYdsh Wt Ry ST Tohd &1 98 FRieror w0 snenfia fafer of, sod 0@ woH F i
IS 1 Sl @ TSkt s1ashorst /@ 399 f o GHIhe i Wi et 21 qenfy e
W T 7 fafyr eer werl wt frafa o sga sfaa 7 21 o1 gneherl 6 i
w7 § gafdd wd TC 3= A6 HH o fau g9 ifafea fafimi fawfaa w0 =+t
eIl 81 3 g fafeml frefafeaa w enurfa 2:

1. GfeeAro grI HHmheH

2. ofiferes foa=i o fadiem g1 wHehem

3. @eY: HHEhA

7.3.1 GfaearaT gRT GaTekeAT  (Integration by substitution)
39 39 uf=’g | &W gfqrery fafy g wemehe W foaR 3 @ad =X x kil ¢ |

aftafiid F o A x = g (¢) Wi B ge R T wEEeE [ f () de F 3=
w9 ¥ gfafda fean s gekar 21

1= [ f () de® forem Fifm



HHIh T 317

dx
A x = g(¢) Ffeentud hifSq drfeh Z =g'(0)
& dx = g'(t) dtfeaEa 2

T THR 1= [ /() de =] fie®)} gt)dr

FiETo 51 HaThe o T 778 =X e 1 ¥ AR UE SUes Tk HEw Ul
WA 2| ST Hree o 31 B SHeRT STHI Sl BHe Heeyul 81 HHIT: €9 Uk
T o o foru gfgeemed wid & fSert stashos ot gaehes | wiafad &, S fo

frefafed Seeeol g o= foran T 7
Saetur 5 faefafad wadl 1 x o 9he AR HITST

tan* \/;sec2 \/;
Jx

(1) sinmx (i) 2xsin (x*+1) (i)

1

(i) sin (tan~ " x)
e 1+ x?
3yl
(i) &9 WA B TR mx 1 STEHAS m @1 SW: B0 mx = ¢ FORAGH H €, dqleh
mdx = dt
. L. 1 1
3gfeq ISImedx=—ISll’ll‘dt = - —cost+C =——cosmx+C
m m m
(i) x2+1 T STaHAT 2x T 3Tz TH 12 + | = 1o YIACATH HT ST FW ¢ A
2x dx = dt

gqu?{qjl2xsin(x2+l)dx=]‘sintdt = —cost+C =—cos(x*+1)+C

1
151
2 24/x

(iii) /x T TR HESR]

Jx=1t % gfer® w1 W #wW § A ﬁ;dﬁdt &8 dx =2tdt

T B R
- Itan“\/;sec2 \/; dxzjtan4t sec’t 2t dt

Jx t

=2 Itan4t sec’t dt
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R 9 &H SO HIaE tan /= u Y € qlfeh sec? 1 di= du

5

Tgfaq 2jtan4t sec’t alt=2.|‘u4 du = 2% 1 C
5

tan’ t + C (i u = tan ©)

thl\) w o

tan’ x+C(Wﬁt—\/_)

4 2
3:|?[;J.tan ):/S;C ‘/;dngtans \/;+C
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T
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¢ = cos x Ffaeeqfyd sifele difeh dr= — sin x dx
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1 1
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cos x + sin x = ¢ gfanfud HITT dIfw (—sin x + cos x) dx = dt

dt
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2
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2¢os x — 3sin x 1 cos Jx
24, —4m8M8 ™ ———— 25. 3 > 26.
6cos x+ 4sinx cos“x (1 —tan x) ‘/;
cos x
27. 4fsin 2x cos 2x 28, —fF— 29. cotx logsinx
v Jiromns g
sin x sin x 1
30. 31. —mm= 32.
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33. 34, —4—- 35. &
1—tan x sin x cos x X
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trigonometric identities)
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) I+cos2x

cosx:TW%ﬁ?lT%I



HHIh T
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' ' 1—cos x CoS X
7. sin 4x sin 8x 9.
1+cos x 1+cos x
sin? x
10. sin*x 11. cos* 2x 12.
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74 58 fafore wemt o THTeReH (Integrals of Some Particular Functions)
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(4) ¥F TANT x = asecd T8 dx =a sec 0 tan 0 dO
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dx
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<A welf W ok O] Wel 3T UG I gl I W EH UW § A+ B =13
4A + B =0, TSE@ wra g @

3 3
- x? .4
’ 62+ (P +4) 3P+ 3(@*+4)
2
x“dx 1¢ dx 4 dx
I(x2+1)(x2+4) 3Ix2+1 3Ix2+4

= —ltan_1x+i-ltan_1£+ C
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1, 2 . |x
:—gtan x+§tan 5+C
ST 33T H haa AfTd =1 aret 9 o faw gfaeerds foeen o on 9 fe
YU a9 o foIU| 37a 89 Teh WY IS0 1 F= i & (oad THeher o
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iy 31+ woTRer Trefafad 9 o e gl 2
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310g|y—2|+4(— 2J+C=310g|sin<])—2|+

2—sin¢

4
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e ®) 2 —sin ¢

+C (TR 2 — sin ¢ THIM TS ©)
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mwmaﬁaﬂﬁm
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go T gen guehed wh sfud o wer @1 ufa wer & enfyren faer o
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ERSIClY xX*+x+1=A@+1)+Bx+C)(x+2)

T gell @ x2S IO, x o TOThI TS TR USI 1 GO L W EH A+ B =1,
JB+C=13RA+2C=19d %W

EWWﬁﬁmaﬂﬁmgnAzi,sz,czéqﬁél
T YRR G Mefaied €9 § U B ©

2 1
o +x+1 3 3 +5x+5 B 3 +1(2x+1j
@+ (x+2) 5@+2) x4l SG&+2) 5(x7+1
2
x“+x+1 1 1
Bl —————ax = = dx +— dx
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X 1 3x -1
b x+1D) (x+2) 2 x* -9 3 x-DE-2)(x-3)
X 2x
4. G —1)(x—2) (x—3) S P i3xt2
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3x+5 2x-3 5x
Sy a1 ey N arn@ -9
X +x+1 2 3x-1
12. == BT oar s M oy
1 1 . . .
15. - 16. e [Tehd: 3791 e & hix " | W IO ST 3R
xr = ¢ @]
coS x . .
17. (1—sin ) 2 — sin x) [Hao_cf:smx—tlf@'q]
g ey o 2w 1
T2 +3)(x2 +4) TP+ D) (7 +3) Tt
21. [Gehd: ¢f = ¢ IEm)

(e —1)
99 22 UE 23 H TWE SW H1 FIT iUl

22. j¢ LR

(-1 (x-2)
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2
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23 j dx
. x(x*+1)

(A) 10g|x|—%10g(x2+1)+C (B) loglx|+lzlog(x2+1)+c

1
(C) —log|x|+—;10g(x2+1)+C(D) Elog|x|+log(x2+1)+c

7.6 @SIT: WHIhe (Integration by Parts)

30 URes] W W Gl i U SR fafy &1 ==l wal W R < el o urRd
F1 U HE | Sgd SYAnT 2l
I Tkt =R x (FF <f0) § 4 3R v Sasherg BoH & @ STaeher & UG
fom o SR B9 Ud € TR
dv  du

—(wv)=u +v
dx dx dx

AT &l h TEREH HH W T9 UW © 1

dv du
W:Judxdx+'..vdx dx
SRC| J‘uzxvdxzwj.v?;dx .. (D)
aF ST o w=f(x) 3R %=g(x)?ﬁ[

%;ﬁ () 3ty = [g(x) dx
THfery, weteRor (1) i fefafad ®q & feran s e @

[re)g yde=7 @) [ @) de—[[[ g (x) dx f(x)] dx
areif [re) g de=7@) [g @) de— [ () [ g(x) dxldx

If% TH £ 1 JUH He 3 gkl IO HoH I of df 39 G I FEfafad w9
¥ e fepan S Gehal 21
“T Tl oh [UFHE hl FHRE = (Y2 %) x (fgda wem &1 wwehe) —
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3EELUT 17 Ixcosxdxaﬂqﬁaﬁaﬂﬁql

T f(x)=x (Y9 HeF) 3R g (x) = cos x (g wer) Waw) 70 @ew: qqewe o
W e § TR

Ixcos xdxzxIcosxdx—j[%(x)jcosxdx]dx

= xsinx—jsinxdx =xsinx+cosx+C

M ST foF B9 f(x)=cosx T g (x) =xd ® a9
d
Ixcosxdxzcosxj.xdxfj.[a(oosx)dex]dx
xz . Xz
= (cos x)?+Js1nx?dx
T TR B 2@d € o WHEE [ x cos x dx, JOFIHH I W o] Aok @
Al SAfereh hfad THERe § Ufafdd 81 Sl €1 ST YUH %o Ue {5 hel W
3fed =am Aoyl 2
fewuit
1. I8 auia €, i Gew: ameher & Werl o [oMha & quft il o v
T 2, saeomEn [V sinx de # feafa § 2 fofa s = owd 2gwwm
FRU T ¢ foF O FIE For e ¥ & T 7 S e[y sinx €l

2. & <ifSu & fgdta wem o1 THehe I S T9T 891 iz THhAT 3Te
Tl et el At g1 f5dia %o cos x oF U i sin x + & o &9 H forad
¥, &l ko =R T, 99

jxcos xdxzx(sinx+k)—J(sinx +k)dx

:x(sinx+k)—jsmxdx—jkdx

=x(sinx+k)+cosx —kx+C = xsinx+cosx+C

g gl & for wew: gaehe fafy & w9 sifaw aftomm 3 +@ & fou
et el o HHehe § 3R 1 SieT o3 @)

3. WHAA: A FIE o x b1 S1d o ©9 | 8 16l x 1 9gUS ¢ d 80 39 Jm
e o B9 H o g1 qenfy TEt feurfa | St g0 e wfaem S wer
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IETETUT 18 Ilogxdxaﬁaﬁﬁlm

T UNE i o fw gH TR ol o1 ST AE oH | sramed € feen sraeerst
log x €1 BH log x I Y@ el T 7%k e | w1 fgdia B oid 81 T el
THREH x B

d
o7 [ (ogx -1y ax = 1ong1dx—j[gaogx)j1dx]dx
1
= logx.x—f—xdxleogx—x+C
X

TSI 19 [xe'dx FW I
Tl x UUH el U "l fgdid ®ed o ®9 H oty
T e HT FHRC = ¢f

zgfau J‘xexdx=xe" —Il.e"dx =xe'— e +C

xsin~ x

IETEATT 20 j\/_dxsnaﬁﬁm

Tol AF SfST 92M W = sin - x, 3R g wer =

2

1-x
37 g0 fgdia ®e 1 Gamhe 91 #d © ateq J‘\/ﬂaﬁmﬁ%l
t =1-x MET
SE| dt=—2x dx

N —%j%——ﬁ?ﬁ

xsin x
31d: = sin” x(— 1- x) (—y1-x?)dx
Iv— =
= —\]l—x2 sin”'x+x+C = x—41-x* sin”'x+C

ferereaa: sin'x = 0 Ffaeenfud s R IR 99 TeU: THheH H1 TR HI Y
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warETor 21 [e'sinx dv Fw@ it
T e hl TUH Hed T sin x i TG Hed oh 9 H Wlifo0l 99 @e: g 9
T A © TR
I—Iexsinxdx e (- cosx)+je"cosxdx
=—e'cosx+1 (WA SHfSIT) .. (1)
1™ e TS cos x T FHHR: gwqa@?ﬂawqﬂﬁgq%qqﬁ%ﬁs
L= ¢ s1nx—je sin x dx
I, WM (1) ® T W e I ¢ fF
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X

a7 I=Iexsinxdx=%(sinx—msx)+c

foehedd: sin x 1 UMW Fad TS el fgdla e o T ot STe Faehad i
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M E =S¢ [f(x)e'de+C
1,1 (1) ¥ iaeeniud s W g9 U 8

= e’“f(x)—jf'(x) e’“dx+jeXf'(x) dx+C = e f(x) + C

3Td: Iex(f(x) + f’(x))dx =e f(x)+C
IETETUT 22 F1d HifST
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3yl
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2
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24. Jexsecx(1+ tan x) dx TR T
(A) e*cosx+C (B) ersecx+C
(C) e'sinx+C (D) etanx+C

7.6.2 F 37T UehN &F GHIHETT (Integrals of some more types)
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YT 10 T 11 H &l ST h1 TI9 Hifeg|
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7.7 Tafy=ra qurehe= (Definite Integral)
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[ weraett 7.8 |
I T G oh w9 | fefaiea fAfvea sHehed w1 99 919 sifsa)
b 5 3 2
1. jaxdx 2 [ Ge+hde 30 [ X dx
4. j14(x2—x)dx 5. J._llexdx 6. I;(x+e2x)dx

7.8 et st 3MURYA WHT (Fundamental Theorem of Calculus)

7.8.1 &337%_(*[ T (Area function)
Y

il Iabf (x)dx T TH y = f(x), x-384, T 1 VI
Hifed x=adM x=H¥ R &3 & &9%a &
®Y 4 R feman €1/ i [a, b] Hx g
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@ﬁﬁgaﬂﬁ%%wWA(x)ﬁaqamwaﬁﬁ%aﬁwgﬁﬁmﬁF@aw
9 9T e 2l
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A@) = | flx)dx (1)

79 g W Teid 7 STHRSd TH &1 aenfd 59 Ief R Sheet St AR Sl
Fiifeh Rt SUURT TH TSAGEdH ! Gl o STeX 2|

7.8.2 YAHT 1 GHIGHET TUTT it TI7 TR Yd 99 (First fundamental theorem
of integral calculus)

M AT o &% S [g, b] W £ T Had e 2 3R A (x) &kl e 81
qft x € [a, ] F TAWA/(X) = 1 (x)

7.8.3 TWHTHCTT TOTT &t Tgata mayd AT (Second fundamental theorem of
integral calculus)
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