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(Application of Integrals)

** One should study Mathematics because it is only through Mathematics that

nature can be conceived in harmonious form. — BIRKHOFF

8.1 9{['\'-'!75[ (Introduction)
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8.2 HIEMTUT Tehl ok 3Taiia é‘:ﬂ?ﬂ (Area Under Simple Curves)
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= 4{2«/0 -y +a—22s1n 12} X< o
0

, 0
Ala )>X

a

2
= 4| Zx0+ Lsin'1]|-0
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8.2.1 UF ok UF Uk I@T @ RR &F &1 &T%cT (The area of the region bounded
by a curve and a line)
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319, & OBMO &1 &9hd
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| ware®t 8.1 |
Tk y? = x, WA x=1, x=4Td x-34 ¥ T & &1 YoM UK H &ha A hiferd]

2. YW FqAN H G 2 =x, x =2, x=4 TG x-378 ¥ R & *1 &A% T FHife)
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13.
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A B . CE DE
(A) ®) © D) 5
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8.3 I Ishi o Hedadl ?3':[ <hl 83':!"3{)—@[ (Area Between Two Curves)

AT T HA TS A=A FT T o hoawy el & 1 YR &kt 1 g8
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(@) - g(x) T AT dx T, THAT IR &wa
Y y=E
dx | _y=fx)-g

X =a y=g®

Y’ 3TTeRTd 8.13
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TTepfd .14 ® <iian 7w 2, A ool @ R &5 a1 et Frefefaa weR feran sn
W%:

gThel = & ACBDA &1 &5%d + &3 BPRQB &1 &%

- [ Tr@=g]de+] 500~ f w)]dx

>
7N

ryr=g®

2019-20



JETEIUT 6 J AT y =2 W6 2 =x ¥ FoR & N 2

1 &SIhel A i) x=y
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SEEI0T 7 x-AG F HW qA FA 12+ y* = 8x T8 AT 2 = 4x o TS & &l
SIS A HITC

T g9 T A N THHE a2+ 12 =8x, (x—4)’+)>= 16 &9 § Afeem fwan
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of 2T 4 .
2><§|:x2:| +j 42 2 dy, ST&T x—4=t¢
0 0

4

% + [%«/42 —* + %x 4% x sin™! i]
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s 1 &Fha T wifee fSEeR 3 (1, 0),
(2,2) T (3, 1) &
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a1a: fu u 91 % wheee fag AL, 3 ) 3R
A1, —+/3) T, S| 2epfa 8.19 | switan T @)

Il o AeFed & O ACA’O &1 a1vfie

R =2 [&F ODCAO F1 &F%e] (FA?) XA

A(1,V3)

=2 [& ODAO &1 &% + &5 DCAD &1
PEag]|

= 2_I;ydx+.[12ydx}

_2 —J‘Olw/4—(x—2)2dx+ 112\/4—x2dx:| ()

— 1
=2 %(x—z)m_(x—z)2 +%x4sinl(%2ﬂ +
L 0

- 2
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2
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| woaett 8.2 |
TR 12 = 4y 3R TG 4x® + 4y = 9 o TEASd! &5 I &k A i)
TR (x — 1) +y*=1Ta 2+)y*=19 R & &1 &a%a AG Hifeu)
aﬁyzx2+2, y=x,x=0113fx=3@ﬁﬁ & h &THA A HITSTT)
GRS H1 ST H gL T W 39S 1 &9%a 9 *wifeie fSweh o
(-1,0),(1,3)Td (3,2) &

5. THREE 1 ITAN H gL UH UH PR & w1 &we T it foweRt
qeTetl o HEIT y = 2x + 1, y=3x+1113fx=4§|

B W N =

YU 6 T 7 H WEl S H T RIS
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(A) 2(m-2) B) -2 ) 2n -1 (D) 2(m+2)
7. aﬁﬁ:%mj:h%qmﬁ%aﬂw%z

2 1 1
A) 3 ®) 3 © 7 ®) 3

fafaer sergvor

SEETOT 11 WA 2 = 4ax 3R 3Heh ocia 9 R &5 &1 &% A i)
Tl 3Tpld 8.20 W, WA )2 = 4ax &1 MY Ta1 fag ® B Tfgciar sfar LSL’ =

G x = ¢ B T g3 Weerd x-3181 o ufia: Y .
Twfad 2 |
&3 OLL'O &1 31efie &9%al = 2 (81 OLSO
T &AH)
a a , ’0
= 2_[0 ydx = 2_[0 Ndax dx X<—5 (Sa )X
= 2><2\/;J-:\/;dx
\
374 é V, Ll
= avaxZ|| = 8Jalar| =2 Y
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SETETOT 12 @M y = 3x + 2, x-3A% W wifear Y
x=-1Tdx=1d R &F 1 &TFdA A SHifeT)

o1 wE fop emepfa 8.21 § <@l W ¥, Y@
y=3x+2,x—31&1‘°|ﬁx=_—2‘1'{fqﬁ1'cﬁ%3ﬁ'{

3
Xl
-2
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-2
qen xe(j,l)a% fau zqeT e k-39 9
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I EI T 8.21
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3x2 3| | 3x? 1 25 13
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. Y
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C
SRR Eh Y 3TTeRTd 8.22
n 3n
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0 n 3n
2 2
L 3n ,
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0 r 3n
2 2
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x=0,x=4,y=4Ty=0" R a7 & &% &l dH R y'=dx
R F e Qe

& oA A R e ) = 4x T a7 = 4y Wi
5 (0,0)TH (4,4) % S fon arepfa 8.23 & qwfan a1 1 X<
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; Y 3TTeRTd 8.23
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_2_16_16 |
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4 B 4y2 1 4 16
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o foifera e 2|
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g fefafaa e o1 et &
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3R A, ={(x,y):0<x<2)
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Tl y=x2+ 1 T y=x+ 1 o Hiaesg fog P(0, 1) T Q(1, 2) ¥ ehfd 8.24 W,
vfie &9, BMIfhd &5 OPQRSTO & fS&eht &srhel

= &% OTQPO &1 &F%d + &% TSRQT &1 &FFa
- J-;(x2+1) dx+jlz(x+1) dx (1)

(550
(ool feo{3] -3

e 8 WY fafaer goraeit

1. fSU gu ookl W@ (@stl ¥ R &3 &1 & 9ha T Hiteg:
() y=atx=1,x=2Td x-31%
@) y=xx=1,x=5Tdx-3&
2. Thly=xTd y=x>%F TS & H &ARA A BT
TIH ﬂﬂﬂfﬂﬁq&qﬁﬁ@y=4xz,x=0,yzlﬁm y=4@ﬁ|’3§ & T GIAFA
0 it

y= |x+3| 1 WE Gifau T J-_O6|x+3|dx 1 HF G hiTeT)

x=0Tdx =207 T y =sinx ¥ R & F1 &=hal 10 Hifo
AT y* = 4ax TH W@ y = mx ¥ R & &1 &9%d T4 Sifaq)
TEEA 4y = 332 TE @M 2y =3x + 129 TR &F &1 &9hal 91 Hifew)

2 2

8. aﬂ‘aiqa%erT:lqsf%@ §+%=1@ﬁia§&haﬂamamaﬂml

2 2

9, ﬁﬁ%%+%=lmwg+%=1@ﬁiwmw%maﬁﬁm|

10. WA=y, W@ y=x+2Td x-A ° o) & FT &% Fd Hife

11. FoeRe fafy 1 ST % 8L o |4+ y|= 19 fot & =1 aswa 9 Sifs
[Hehd : STavas &5, @i x+y=1lLxy=1,-x+y=1T-x—-y=1
a for 2]

12. W{(x,y):nyzﬁﬂTy=|x|}@ﬁﬁ333[aﬂWaﬁa—ﬂﬁml

13. @aeRer faft 1S9 3d gC Uk TH IS ABC, %1 &iSTthel 31 shiferg foreh
et o fadsn A2, 0), B (4, 5) T C (6, 3) €l

w9

NN A
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14. Goehed fafy &1 ST 3 8T, Wstl 2x+y=4,3x—2y=6TWx-3y+5=0
9 R &9 &1 &9%d A i)

15. & {(x,y) : y* < 4x, 4x2 + 4y2 < )T &THA A HIfaQ|

16 ¥ 20 T U H W&l IW 1 997 Hifo(T:

16. Wy:x{x—ﬂ%@ﬁﬁx:—lx:l@ﬁ%?ﬁ[aﬂW%:

— 15 17

(A) -9 B -~ © = D
17. dby=xlxl, x-3& Td Hifedi x=—1qMx=19 R &F =1 ST 7

1 2 4

(A) O (B) 3 ©) 3 (D) 3

[[ehd: y =R x>0Td y=— 23 x<0]
18. &% 22> 6x 3R I7 x2 + 2 = 16 ° WiHferq &5 o1 &wd 2:

A) §<4n—ﬁ) B) %(4n+\/§) ©) §<8n—ﬁ) (D) §<8n+J§)

19. y-3181, y=cos x Td y = sin x, Ostg Y iR &5 @1 e @
(A) 2(2-1) B 21 © J2+1 D) 2
RISt
¢ ThHy=f(x), x-AT & WA x=a TN x=b (b>a) ¥ R & & &THA H
g e = [ yde= | f(dr #1
¢ Thx=0(y),y-318 T WA y=c,y=d ¥ R & & &A% & A
gt = [ “xdy = [ ‘0 (r)dy 71

¢ T TRl y=f(x),y=g(x)11¢_=fi'@'|"\i'x=a,x=bav‘ T iR & &1 &F%d
frfafad ¥ g7 33 72

833'CW'=If[f(x)—g(x)]dx SR [a, b] ® f(x) 2 g (%)

¢ TMlacl B fFO)2g@) T [c,b] B f()< g(x),a<c<b, A TH &A%
F fAfafed R 9 foed ©

CERII f:[f (x)—g(x)]dx+jf [e(x)— f(x)]dx

2019-20



394 Tford

g gEYgTY

AR TV 1 YR T o YRMeh faeshrd el 9 & g €1 98 WA e
Tforst g faesfoa fsivar fafu w enerfa 21 @ fafu &1 gR9 wodet=
Trepfaal o ehel SN 319 SEqetl o ST i TUFT W g3 39 X o s
fafer, TR fafy =t yRfves feerfq o &9 o w@eh s Hed 1 fe9mar fafy
F1 Galche fasm gRfas *1a § e (Eudoxus (440 3. 7) 3R enfhfads
(Archimedes (300 §. 9.) & i & 9« g31 B

e o THEId 1 s 9eh1d 91 o 9¥ar 1791 Saeal ¥ gafll ¥ 1665
ﬁ:‘:@ﬁw T 37T 1 gare fagia (Theoryofﬂuxion)av‘h_qﬁmf‘q e
3= 38 fagia &1 ¥ 9% & fodl fog ® waeff iR awa-fean 3 w6 o
a1 =21 7 JoRH e 1 UROT W UREE A 3R 3Eh] WfdeTashers
(A= R eH) = S &t Fohd fafd (Inverse Method of tangents) 3T
BlEETURERIl

1684-86, o el & oieti (Leibnitz) 9 Th 9951 Tehel SUTSAREH (Acta
Eruditorum) & FerT fema iR 38 hefoqerd THRIRGE (Calculous Summatorius)
1 fezn, =ifr 7% oHd S eFhell o AMhd 9 Heafyd of, 98 W 3= 39
IANThel o Tdeh | g1 = fRAT 9 1696 €. H $=I4 S e (J.Bernoulli)
o YA I AMERL A9 YIS hl Eﬁm geamelt (Calculus Integrali) 9 #
gftafdd & fean 98 =g g Tkl st Fekd fafy & §1a ol

A R wafst M A quid: s /A ST S e fae o qenfa <7 <
o fagidl & G gfahel qodd WIT Q) watTst 3 e SHehe i SR &
A feRam
e Tifyed € fr S € wevyw gfqedsmas iR fHiyea qqemed & o= &
oY i Treadl FEll

ferd 71g @ o uTeher IO ok SR eTROnSH, Fagidl 9o steeher T
T 3ok YRM el 1 foehra dLEl &, e, iR dafaer o %Ef grr 174t
Il o oid W el qfd @Rt Sfifecd, HEn 1 Gehoud 1 & SR W 194t
IMAEAT oh URY § TUA.HIRH (A.L.Cauchy) o g1 fohan w=m| ofd o <t |t
(Lie Sophie) =1 ffeifad S0 9of4 21 "It may be said that the conceptions
of differential quotient and integral which in their origin certainly go back to
Archimedes were introduced in Science by the investigations of Kepler, Descartes,

Cavalieri, Fermat and Wallis... The discovery that differentiation and integration
are inverse operations belongs to Newton and Leibnitz".
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