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o 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 <+
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Integrals (Antiderivatives)
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7.3 HHTohe okt fafeat (Methods of Integration)

fuost =8t # T4 U9 wHhel i 9= i off, S S Wol o STahersi 9
T W fhT ST Tkt &1 98 FRieor R anenfia fafy of, sod W& wod Fai
@I 1 St © FSTeeht sTeeherst £ 8 SHE £ oh WHIheH 1 Wik gt ¢ qenfy fdemo
W UG 98 fafer aeh werl shi feerfa o sgd sfed =&l €1 o7 : SHIeher! sl Wt
w9 AR B g S AW T e s e e e
TevIRdl 81 3 g fafeml frefafeaa w enurfa 2

1. Sfdeemed gRI AR

2. oiferes fa=i o foeism g wmehe

3. @eY: FHhRH
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39 39 uft=s] H en wiaeer fafu g wwererd ® fomm i) w6 = ox A s H
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TRt 9 79 0 IRE9A tan £ = u & & e sec? 1 dr = du
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By 2jtan4tseczt dt=2ju4 du = 2%+C
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= Ztan’ 1+ C (i u = tan 1)
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sin x
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70 e ¥ tan vdv= [
cos x = ¢, fqxenfya sifST a1fek sin x dx = — dr
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sin x = 7 gfaeenfuq ST aIf cos x dx = dt
dt
qd J.cotxdx—J.T
= 10g|t|+C
= 10g|sin x|+C
(iii) jsecxdx=10g|sec X+ tan x|+C

sec x (sec x + tan x) dx

= 9 %ﬁ’jsecxdxzj‘
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sec x +tan x

zgfeTy J.secxdxzj.%zlog|t|+C=log|secx+tan x|+C

(iv) jcosec xdx =log |cosec x —cot x| +C

cosec x(cosec x + cot x) d
x

: cosec x dx=
&0 I € T, .[ -[ (cosec x +cot x)
cosec x + cot x = ¢ Ffaeenfua sifsT

difh— cosec x (cot x + cosec x) dx = dt
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|COSCC2 )C—COt2 x|
+C

= —log
| cosec X —cot x |
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I Lo[osinx N A S

@) jsm xcos” xdx ) Jgipn (x+a) (iif) -[1+ tan x
&l

0) P jsin3 xcos’xdx = jsinz x cos’x (sin x) dx

= j(l — cos®x) cosx (sin x) dx
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t = cos x Ufaeenfua sifs@ aifeh dr = — sin x dx
i Isinzx cos®x (sin x) dx = —I(l — 2 ¢ dt

3 5
_J‘(t2 —t4)dt=—[%—%J+C

1
——cos3x+lcos5x+C
3 5

(i) x+a=r9fEnya &H W dx = dt
I sin x J‘sm(t

sin (x+a) sin ¢
sint cosa —costsin a
- . di
sin ¢t
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J- _ J- cos x dx
(i) 1+ tan x COS x + 8in x
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-2 COs X + sin x

J‘d J‘COSX—SIDX
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J‘COSX—SIIIX

. (1)

COS X +SIn X
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I I= jcosx Smxd R faaR FfT |

€oS X +sin x

3« cos x + sin x = ¢ gfaeenfua SIS drfe (—sin x + cos x) dx = dt
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[ (1) ¥ W@ Wed 7 g
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J'—=_+_+—10g|cosx+s1nx|+—
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1. 2 2, —— 3.
1+ x ¥ x+ xlog x
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i
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1
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X X
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15. 9_ 4.2 16. 2x+ 17. o
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18. 1+ 19. JEE 20. JRIgpET
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2cos x —3sin x 1 cos /x
24, ——MMM— 25. 5 5 26.
6cos x + 4sin x cos“x (1 - tan x) Jx
COS X
27. /sin 2x cos 2x 28. m 29. cot xlog sin x
i sin 1
30, ——2X 3. —— 32.
1+cos x (14 cos x) 1+ cot x
2
1 /tan 1+log x
33. 34, T 35, (¥logx)
1—tan x sin x cos X X
2 3 - ~1._4
+D(x+1 XxX'sin |tan X
36, GHD(xtlogx) o —( : )
X 1+ x

Y9 38 TH 39 H WEl W Rl =9 hioT:

9 X 10
38. J-IOx +10" log, dx e %:
%' +10°
(A) 105F=x"+C B) 10°+x1°+C
(C) (0F=x19"'+C (D) log (10" + x') + C

dx
———— N %:
39. J-sinzxcoszx

(A) tanx+cotx+C (B) tanx—cotx +C
(C) tanxcotx+C (D) tanx-—cot2x+ C

7.3.2 fCrwtofudts ad-wfyswreil & SUGNT gRT QHIHET (Integration using

trigonometric identities)

e gHRed B F9 Benviiada wer ffed 8§, 9 g9 gueher 9 # % fau g
A gAaffeet s ST w3 @ wan o Frefatad scewl & gr gHemEn @ )
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&
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1 1 1

2 —_— — — —
Tgfae J.cos xdx= 3 J.(1+cos 2x) dx = 5 J.dx+ 3 J.cos 2x dx
f+ sin2x+C
2

_x
B 4
(i) TGt sin x cos y = %[sin(x+y)+sin(x—y)] , 1 TR HifSTT

ad Jsin 2x cos 3xdx=%Usin 5x dfo.sinxdx]

1 1
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21 5

1 1
——cosSx+—cosx+C
10 2

(iii) FeH(HeRT sin 3x =3 sinx — 4 sin’x ¥ 89 U © &
3sin x — sin 3x
4
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sinx=

1
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4 12
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3
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1
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e €
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1 922 O o U9 H JF e 1 FHGEE Ad Shifad)
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—-cosx COS X
7. sin 4x 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. 1+ sin 2 15. tan® 2x sec 2x
COS X — COS & +sin 2x
sin® x + cos® x cos 2x + 2sin’x
16. tan*x 17. ——= > — 18, —————
sin” x cos” x cos” x
1 cos 2x
. T 3 . . 2 . sin !
19 Sin xcosx 20 (cos x +sin x) 21. sin " (cos x)
1
22.

cos (x —a) cos (x —b)

Y9 23 T 24 H &l SW 1 FI9 Hifeg)
- Isinzz)x—coszxdx %:

sin? x cos® x

(A) tanx+cotx+C (B) tan x + cosec x + C
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(1
jw dx TR 2:
cos“(e'x)
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74 39 faforee weml oF wHTeRe (Integrals of Some Particular Functions)
79 ufes] o en i geeqol aamemed o s e S R 9gd 9
AT YT AR i A i H 31 TN |

dx 1 dx 1
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+C () j
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d« . x dx 2, 2
s jw_sm ;+c ) .[\/m_log x+vx2+d?|+C
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1 1
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a’—x* 2al|’a-x a+x

_ zl—a [log|a — x|+ log|a+x|]+ C

1
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(1) ¥ sy &1 T fafy 1 owen wfiese 7.5 § & S
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- J 2aixzzj a sec’ 0 do
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(4) TOF <ifST x = a secO T dx = a sec O tan 0 dO
a secOtan0 do

wim =]
\/x2 -a’ \/a2 sec’0 —a?

= Isece do =log |sece + tand |+C,

2

_ log ﬁ+‘fx—2—1
a a
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= log| x+vx* —a’ +C,Tr|%5fC=C1 —log|a|
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j\/az—xz I\/azaz sin’0 J. a
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dx S p,q,a,b,c 3R E, 3 FHR % THH T HH & U

Px+q=Adi(ax2 +bx+c)+B=A(2ax+b)+B
X

AT B, 910 1 o fIT en ST Uail ¥ x ok TNl T =R 1 GHM i B
AT B 96 8 SH W HHEhe A WHIUeR &9 H uRefdd 8 S 2l

PXAD A o o & e A W S % R (9) # iR

10
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T
o dx dx 1 x—4
1 = = =1 .
() | Y jx2_42 Jlog—1+C [7.4 (1) /]
dx
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d d
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2
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13x 10)
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13
RS C| x+€=t W W dx = dt
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1 1Y
=Elog r+ tz—[gj +C [7.4 (4) 9]
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ST 10 frAfafad TeReAl &1 Jd HIfSg
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1 .
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(2) 3R (3) 13997 (1) § & WeH 90 ©
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dt .1t
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YT 24 TE 25 H TEl IW h1 997 HIo0:

24, [5———— TR ¥
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7.5 3R TRl gRT WHTeRe (Integration by Partial Fractions)
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|rut 7.2
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safer J- dx =de7J-dx

x+1)(x+2) x+1 Jx+2

= log |x+1|-log|x+2|+C = log j:; +C
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| woTereht 7.5 |
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23 J‘ dx
Sy (x2 +1)

1 1
(A) 10g|x|—510g(x2+1)+C (B) 10g|x|+510g(x2+1)+C

1
(C) —log |x|+%10g (x*+1)+C (D) 510g|x|+log @+ +C

7.6 @SIT: WHIGRe (Integration by Parts)

T I3 ® T0 T &1 T SR fafy &1 == w3 S 7 S werl o oERa
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IS 17 jxcosxdx T HH J@ SIS

T £(x) = x (I99 HeM) 3R g (x) = cos x (g™ ®er) Waw) q9 @eu: gqmwe °
W e € TR

J.xcos X dxsz.cos xdx— J.[%(x) J.cos x dx]dx
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d
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T 2, s [V sin xdx Y feerfa § = fofar wm T w31 5w

HRU T8 ¢ Th TE HIE e Ak A € el © fSEeh sresherst/ sin x €1

2. o e o fgdta %o o1 99ehed A S T9T 899 iz T 3TeR
Tl Srer ol A g1 f5d™ wer cos x o GUIGREH &l sinx +k, % &9 H forad
&, ST kg 3R 2, 79

jxcosxdx:x(sinx+k)—j(sinx+k) dx

= x(sinx+k)—jsinxdx—jkdx
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e Tl € o Gewr: waeher fafy o v @ sifam afom s s & fag
fgdia wer o HHEhe | SR 1 SigAl =AY 2

3. WHA: A€ I He x b1 o1 o ®9 H ¢ el x I 9898 € df 89 W yUH
e o ®9 0 o &1 qenfy tE feafa A Sef gu0 wor gfaeim freemifada wer
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SETOT 18 [log x dx W HIFT

T U A o Ty g9 U9 ®e 1 IHH oiH | el  ferwent sraehers
log x 81 B9 log x ! Y& el Td 3o el | &1 f5dia ®er ofd 81 R ®ed &1
TR x B

d
: logx-1)dx = 1 ldx— [[— (1 ldx]d.
31d j(ogx ) dx ong x j[dx(ogx)j Ix] dx
1
=10gx.x—J.—xdx=xlogx—x+C
X

ST 19 [xe'dx 9@ I

T x UYUH el UG o 1 f5di Wwer o ®9 § i
T T H FGHREH = e
Tgfaq Ixexdx=xex—jl.exdx =xe'— e + C

xsin” x

IETETT 20 de x T IS

X

T A ST YT e = sin - 'x, 3R f§dT e = —

2

1-x
1.088 mm
o &9 T wer 1 e 96 w9 € e | Y e E
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t =1-x MaEu
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e Jjﬂ___;___f i
N
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3ETL0T 21 Iexsinxdx @ i)
T el YUH FeAd T sin x i fgdF ®ed o ®Y H oifu) 99 TSI: THRAT 9
9 UM © TR

1= J.ex sinxdx=e"(— cosx)+J.e"cosxdx
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X

3d: I= J‘e" sinxdxz%(sinx—cosx)-FC
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IETET0T 22 Fd aﬁﬁﬂl
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24. Iex sec x (1+ tan x) dx SR 2:

(A) e‘cosx+C (B) e*secx+C
(C) e'sinx+C (D) e‘tanx +C

7.6.2 5 3T UehN & GaTHe (Integrals of some more types)
75l &1 WevT: T fafy W enenfa o fafere R & gt womhert st ==t

ExUlBSERED

(1) I\/xz—az dx (i1) I\/x2+a2 dx (iii) IVaz—xz dx

@) ma’ﬁqﬁslzj x> —a® dx
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2
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2
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YT 10 TF 11 | H&l ST 1 II9 i)
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(A) %\/1+x2+%10g(x+\/1+x2) +C (B E(1+x2)2+c
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1
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7.7 A= wateRe™ (Definite Integral)
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7.8 e @t 3NURYA YHA (Fundamental Theorem of Calculus)
7.8.1 8-'?3"%_(*[ T (Area function)
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7.8.2 THT 1 GHIGET TG it TIT MIRYA G4 (First fundamental theorem
of integral calculus)

M S foh &% SFaet [q, b] W £ Th Had e € 3R A (x) 8% %o 81 ad
At x € [a, b1 F TAWA' () = f (x)

7.8.3 @I TUTT & fgara ST Yd U (Second fundamental theorem of

integral calculus)
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2. UE YHA 3o SYANT © oHifeh T8 eH AnThel whi HrEl W fhw far ffvea
T 1 T F H STHE Tt TEH H 2
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(ii)
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16. —  17. | *@2sec’ x+x +2)dx
jl x* +4x+3 '[0

18. j (s1n —cos® —)dx 19. _[0 6x+i
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7.9 ufaremus grr Ffyea @R st W J1@ T (Evaluation of Definite
Integrals by Substitution)
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7.10 Tafyera wHTEReH & &S YUt (Some Properties of Definite Integrals)
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