(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{\&@7{ (Introduction)
gfga fafa= senfadia eepfaat o &9%a & afteed
o fore gt =1 stemraa feran @)1 arfass Sfe 1 e
e o faw o o STHUAN H 39 YR oh §3 qd
B4 ¥ IRfs sfafd o got &1 geEar @ g9 o
TR ATHfTA o &kl 1 TRkl FT Thd B
T A g Tl g R &ewa & uRee & fau
e € gheh foTy s e T ) 69 Hehoare
1 AR B

T 7™ | g0 AMHS i | o &9 § fAfEa
TRl 1 YT ®d 99T g%y = f(x), Hifeat
X=a,x=>bTd x-31& T R 9% & I FH HT

A.L. Cauchy
(1789-1857)

e el 81 59 o1 W gH WIMR okl oh S, TRl 1@iel e o, e,
qon gl (Shael A ®9) i 9l o o= R &we Sl T I o T gumkerl
& T fafere ST 1 1eaam S| IR gl ° FBR g 1 ot J w3

8.2 WILUT aehl oh faiid &AHT (Area Under Simple Curves)

frod st | B9, ATha i W o w9 H e SHeRed T e 1 SR
WO T STANT Hid B e WHeRer 1 Ufieher ohd feRal WU, W terrE femen
Bl 379 BH o y = f(x), x-3 T KA x=q a0 x= b ¥ BR &%ha H1 I@



1 M Ud qeE ¥ U fafy &t ==t S
&1 TRfd 8.1 ¥ TH o o 3faia eshel i
g ©f Uqe Te IrAiER §gd | ufeea ¥
faffa o " 21y SEE W dx SieE
AeH Th W T W foER FIfT, 398 dA
(IRf¥R et W)Iydx,aﬁyIf(x)%l

IE AR URINE &Fh Heed § S X<g
fr & & i fordt W frafa w enfug

Y

RSl o SYAR 377

y=fx)

/=

P

Y/

dx
3TTeRTa 8.1

? W qqe1 bk HeA x o Tl oM @ fafafde 2 TH y=[(x), A x=a,x=b
o x-318 9§ TR &5 oF 5l &9%d A I, & PQRSP H 9+t qaeh ufeedl o &=hal
o FANTHS o TROMH oF &9 § 2@ Hehd & Hichideh
T § B9 39 39 YN SATHeTe i o

A= jjdA:jjydxzjjf(x)dx

aa?x=g(y),y-31%TQ3fi'@T§y=c,y=d@ﬁiﬁ3f
1 &Ahe FEfafad g3 510 W fRar S )

A=["xay=["g ay

el 79 dfas gfeedl W fouR #d € S T

aTrepfa 8.2 W <wifan e 2

N y=d
dy \
)x=g(v)
2. y=c
X<5
y, ~ OTeRfd 8.2

fewuit =t =fda o *1 feufd x-31e1 o = €, @ St@1 fw eepfa 8.3 & gwiien

W%,EﬁxZa@ x=bdh
f(x) <0 zafa fIT T o=,
x-a?ﬁ'@aﬁﬁﬁx=a,x=b g
TR &3 1 &9hal FHUMHE Bl

ST €, W €H &h % heel -

TEAHS: A i & ==l hd
2| gHfery 4 esrhe Fomeash
il T gHeh e, srerfq

i o 2

U" £(x) dx

Y
N
/ X
: J/%’C_b
X=4a
AT
9/5
l
Y/

3TTeRfa 8.3



378 TTfuT

THIA: TH 81 Gohdl & 5 9 1 ho AN x-3781 & SW T q S AN x-378 h
= €, S fF eopfa 8.4 ® <wifen M Bl WET A, < 0T A, > 0T, 3T 9%

y=f(x), x-38 T HA x=qqM x=b W R &7 F1 &%t AFT A= |A [+ A,

g U e S 2
X<5 / X
X =a

A,
3TTeRf 8.4
TEEIOT 1 FA 2 + )P = @ &AHA A HIF

7ol 3Tepfd 8.5 H fXU gu 99 ¥ R g & #1 Fa &%
=4 (ST g 9%, x-318 T hifedl x=0TqMx=a § R &1 AOBA T &%)
[Ffh g9 x-318 T p-314 T v
ufd: g9iHa 2] B|(0, @)

— 4] 'y (e st O ) / W\
y
- 4joa\/a2 —x* dx, & A@O)

iR 32+ = > W y=%Va’ —X° 9 g B o
S fom & AOBA W =gyl o witford €
AT y 1 UTeHeh o Sar 81 WHmeher &

R fiu gu 99 9 o awa fefafea €9 9 Y’
W e 3T 8.5

2 @ 2
=4 ixfc;rz—szra—sin’1£ =4 {ﬁx0+a—sin11] -0
2 2 a |, 2 2

55

Y




RSl o STYAR 379

fereneua: i@ T etepfa 8.6 ® <witan T © Y
afert ufeeal st ==l vd g 99 5N R & B|(0, a)
FA AR
X
- 4joaXdy - 4.[: Vaz_yz dy (Fi?) dy|
@ X’ Al 0L
= 4{Z\/a2 —y* + —sin 11} o
2 2 al,
- 4{[%x 0+ a—;sinll] —0}
- iﬁzmz Y’
22 3TTeRfd 8.6
SETET0T 2 Jrega x—2+i—2=1 T iR &3 =
a
STHA HT AG HIfaT

ol eepfa 8.7 H <idgw W R & ABA'B'A 1 &5%dl
(ﬁngWx 3787, A x=0,x = aGRIFIH FGIT 7 )

Lﬁﬁ 85T AOBA T &5T%cT
(Fifer Sefgm x-2181 Td p-3181 <A o 9RE: SEfa @)

- 4]£ ydx (SEAER gefeaiciiga)

2 2
313% Zz =19 y= +—x/a —x* JIe Far 8, g &9 AOBA verm wigerfer o @
TEfaT y YT foran s @, wﬁqaeﬂﬁza—ﬂw

Y
—4.[ — a - X dx B|(0, b)
e T N
7[5 e .
(_ax 0)! . (a, 0)
o>
ﬁ —><0+—sm 1]-0
al|l2 2 B’[(0,~ b)
ﬁa—E—Tcab 2 Y

a 2?2 TR 8.7



380 Tford

Terereua: e for ammepfa 8.8 o <wiian 7o € &fast ufeeal = ==t v gy <o
FT ATHA
Y

- 4j§xdy = 4%[;\/ﬁdy (F?) B/ (0. b)

— b | X
saly ——= b _ly} m%
=—| =\/b* — y* +—sin ' = A’ A
b2 2 b X X
: 0 Ca0) < (@ 0)
4allb B2 ) }

|
= | (X0 ysin 1) =0 o I
4a b* Wﬁrv
a T
=" Z_nab ®)
T 8.8

8.2.1 Tk ash U9 T IGT @ R &7 &7 dTFA (The area of the region bounded

by a curve and a line)

79 SRS |, B9 T 1@l SR T 91, T 1@ 3R (s Weed, 9901 Teh 1@ 3K T
el @ R & 1 &9Fe T H4T ST dfd Iohi oh GHIHT Shael WHI &Y
F & srerm fFy S R=ifE o T A T F ST 36 TEHTEE % STERH
&9 ¥ 9 B

IETET0T 3 9% y=x2Td W@l y=49 R &7 &1 da%a 7 S
ol Hifh ST U Tl y = x2 g1 F&fa o y-2181 o aRa: 9ufid T waead
2| THIT STHfd 8.9 W &5 AOBA &1 14 &5thel FeAfeiad &9 § Wi grel 8:

4 .
2f xdy= 2 (feu gu o, y -1 wH

tEne y=0qen y=48 R X
&5 BOND T &9%d) VY N / 4
A B~
= 2f fydy (D) iy
374 ,
:2le:y2:| :ixgzz X (9] X
3 3773
Tei T At ufeeal off € S fon emepfa 8.9 o NG

<9It T 2 TRt 8.9



faoreaa: & AOBA &1 &% I A =y
o ferq g9 PQ St Sreafer ufegal o Tehd Q

& 91 f Tepfd 8.10 ® <wien T ¥l THAR A N B
foTu a0 Tl x2=y Wd y =4l T & x=2
%m@x=—2@x=2mm%| x=-2 +-dx

TH YR & AOBASI Tl y=x% y=4Td Vi >X
Ffedt x =2 70m x= 2% ForT & e °

foran S gehar 2 Y’
3afe & AOBA &1 &F%al 3MeRTd 8.10

= [ yix[y= (g Q1 y frdwrm — g p w1y FrdeTw) =4

= 2[02(4—x2)dx ()

3 2
:2{4;;—"—} =2[4x2—§]:£
3, 313

oot I 3SRl § g7 frewd fererd € for frel &5 &1 &9wa 9 &3 o fag
T FeAlR stean afast ufezal § 9 fordt i off o gehd €1 399 o 7 o1 <M afeza
H 9 fdt s &t == w30, Featr ufeeal S am=a: sfuew mafyewa S

IETECOT 4 JUH IqUie § g9 a2 + )2 =32, 3@l

y=x,®x-aa@ﬁiﬁawémamﬁm| Y
4,4)

y=x .. (1)
A 2+ =32 (@) 4 A o
T (1) T2 (2) T 7 FH | 29 T 0 M .0
& for feo gon 99 o & g€ W T T I yem
Jgerfet § B(4, 4) R firerd € (3T 8.11) 1 x-378
F IR BM o difem)

THfTy, 74 §Fhel = &5 OBMO i &t 2
+ & BMAB &1 &9%d 3TeRfe 8.11



382 Tford

37, &5 OBMO &1 &5%d

_ f:ydxzjo“xd :%[f]z:g . (3)

A: & BMAB &1 &5%d

= j:ﬁydx= J‘:ﬁ 32— x?dx

] 1 x T
= —x\/32—x2 +—x32xsin ' —=—
{2 2 4\5}

4

( 4ﬁx0+—x32xsm 1] —[ix/32—16+lx32xsinlL)
2 2 2

=8n—-(8+4n)=4n -8 .. (4)
GHHT (3) TS (4) 1 ATHSA T FH T EH AW &% A=4nTd ¢ |

2

wmsa”réqﬁa—Jr——lqaaﬁﬁﬁ x=03 x=qe, ¥ R &5 1 &5%a @
HIT, SR h2=a’> (1 - )T e< 1%

%ol &9 BOB'RFSB &1 31+l &hel U gU Jr¥gd Wa @8l x =00 x=qe ® &0
T3 B (3 8.12)

e AfT fF &9 BOB'RFSB &1 &9%d 4
B

ae b ¢ae X =ae
=2 dx = 22~ 2_ 42 S
ae F (ae, 0)
2 X~ X
- 2b o -+ L sin ' 2 o
al? 2 al,
R

2b .
= Z—[ae«/az—azez +a’sin le] B’

a

= ab[exll—ez +sin”! e} ax@"ﬁr 8.12



AT oh YA 383

| woTaett 8.1 |

1. Th)y=x, W@l x=1,x=4Td x-318 ¥ iR & 1 YW UK § &=hel I hiferu)

9.

10.
11.

. T =qie | 9 )2 =0x, x=2,x =4 T3 x-34 ¥ R &7 1 g=ha A wifaw)
. Y IgAlY Hal=4y,y=2,y=4T4 y-31 ¥ R & &1 &9%d A HitSQ|

. frsiqaﬁﬂ—zzlﬁﬁiahw SERICINICECAIS I

16 9

2 2
: ﬁﬁ%%+%=lﬁﬁi&ﬁaﬂ%ﬂwaﬁaﬁﬁm
. W S H g+ )7 =4, W x=./3 y T x-378 gRI R & 1 & A

Hifrg)

. BSH W@ F%gmqa X+ =g>% B 9N H &ABA AT HifeT
. AR TR x=)2 T WM x=4 ¥ o0 goT &9%a W@lx=q F & TR 97 o

faafsa e © @ o 1 T 1 S

WA y=x* T y= x| ¥ BR &= 1 &wel F@ Hifs)
THEx=4y T W1 x=4y—2 9 R &7 =1 &% T FHifww)
TR )2 =4x T @ x =3 R &3 &1 &9%a A HitQ

YT 12 TF 13 § TE W h1 997 S0

12.

13.

T =qAe g 2+ )2 =4 T8 W@l x=0,x=2 ¥ R &7 %1 duwa €
T T T

(4) B) 5 © 3 D) 5

qh 12 = 4x, y-3181 TG W1 y=3 9 B &4 1 e B
9 9 9

(4) 2 ®) © ®) 5

8.3 a7 ekl o WAl ?ﬁ'sl‘ <hl é'a'alw (Area Between Two Curves)

AT T HA TS A FT T o hoa®y fhdl & 1 YRR ket w1 geq
e o qfeeal Heat 3R 1 IR &Fhell B FNThe [0 HY, &AEE oh THeHH
1 foha THERE HEddl 81 Hheul Sy, 86 & @k y = £(x) 3R y =g (x) B g
&Sl [a, b]H f(x) > g(x) S T emmepfa 8.13 ® <wiien T 21 KU €T oo o Feiehtor
Y 1 SHAMTS A ©d gY 37 <A ol o Uit fag x = 991 x = b §RI 24 €|




384 Tford

TR o YA T T & o fau IRfs &%wa &l FeaieR afeedl & 9
o o glauses ?1 S % enefa 8.13 o swin e 21 yRfaes wedt i S
f(x) - g(x) T AR dx &, TR URFAF L
Y y=fx
x| y=f()-g©

X =a y =gk

Y’ 3TTeRTd 8.13

dA =[f(x) — g(x)] dx, T Tl SARA A= I :[f(x)—g(x)]dx
Taeheaa:
A=[TF y=1(x), x-3T8 T WA x=q, x=>b T R &7 1 &7Fa]
— [ y=g (x),x-318 T WA x=a, x=>bd R &3 F1 %]
b b b - .
= | r@dx=[ "g@dx =[ [ f(x)- g(x)]dv < [a, 5] £(x)2 g ()
I [a, ] H f(x)2 g (x) U0 [c, b] H f(x) < g (x) V&l a<c<bdAd fw
Mpfa 8.14 W 9 7 7, @ oohl | fR &l %1 e fefafed yeRr fomn s
Gehell © :
g% = & ACBDA &1 &5%a + &% BPRQB &1 &F%dl

- [ [r@-g)dx+[ "[g()-f(0)]dx

Y

ry=g




SATEIT 6 T Aol y=x2Ta )2 =x W R & :

I e A A =
T S| oF Sepfd 8.15 W i T €, 37 A
e % HRrERE 85 0/(0,0) T A (I, 1) 31 X< o X
T 2= x I y =[x =/(x) I y=x=g (),

SET [0, 1] ® f(x) > g (v) B

T BEifeha & 1 Tl &%d Y’
= [ [/ ()-g@)]ax SFH 8.15
| , 23 ¢l 2 1
= [o[ e ]d’“{? ‘?L -37373

SETETUT 7 -3 & SN T Fa X2+ )2 = 8x T WG )? = 4x o TeAad &
GAHA T HIfT)
el g 1 T gom W0 2+ )2 =8x, (x—4)*+)* =167 &I ¥ 3fema foma

S Hehal 81 TH I 1 o (5 (4, 0) ® q1 B0 4 THE B WS )2 = 4x o WY
THeh Yidess 9 Ui B @

x>+ 4x = 8x
YAl x*—4x=0 Y D
YAl x(x—4)=0 Q\““

AT x=0,x=4
T YHR 3T U Tl o Ffa=ss fag 0(0, 0)
TH x-3181 ¥ W P(4,4) B ,

AP 8.16 ¥ -1 T TR T A aH] & T | O C 4,0 O@ax
Ffmferd &9 OPQCO 1 & Y
= (83 OCPO &1 &%) + (85 PCQP 1 &5%hal)

=J:ydx+jfydx

= 2f Vxde+ [ £ -(e-4Pdx (F?) ST 8.16



386 Tford

- %l:x;} +j~/42 i2dt, &l x—4=1

4

32 t 2 2 1 2 : —lt
= — 4| =4 —t"+—x4"xsin —
3 {2 2 4

0

:£+ i><O+l><42><sin711 :£+ 0+8x X :32 +4n ——(8+37T)
3 2 2 3 2 3

SATETUT 8 ST 8.17 § AOBA Word =iqeifer o <iela 9x? + 2 = 36 1 Teh 9T
S/ OA =2 THE TN OB = 6 THE ¢ T =19 AB TS a1 AB o Hedadl &5
SAHA T I

Y
ol < 1 fIam gam FHieRIor 9x? + 32 = 36, F1Uiq _—p
2 2 2 2
Tyl sem L 1% v § afwerr fw W
4 36 22 6°
T € IR THAT TR STHR SFH 8.17 # Y gL AFR A2, 0)
S @1 X 0 x
Tk STIUR, ST AB %1 GHIHIT &
6—
y=0=5z z(x 2) \
37efell y=-3(x-2) 3TeRfa 8,17
SRE]| y==3x+6
3TeRfd 8.17 | I SR & *1 &A%
:3[02 4—x2dx—j;(6—3x)dx (F1?7)

X 4 x]? 3x? 2
3| V4 -x*+ —sin ' = | —| 6x—
2 2 2],

2 0

3{%x0+2sinl(1)} {12—2}—3 x2xZ_6 =316
2 2 2



RSl oF STYAR 387

SETEY0T 9 THREH T YA H3d g¢ T TH b §
s 1 &Fa I wifve fees 3 (1, 0),
(2,2) T (3, 1) &

e "/E @i A (1,0), B(2,2)Ta C (3, 1) Fys
ABC % ¥ ¥ (3Tepfa 8.18)

A ABC &1 &5%d = A ABD &1 &5Thdl + gqcie X
=q4s BDEC &1 &9%al — A AEC &1 &9%d :
19 qoTd AB, BC T CA % Hfiehiv sHoe: Y STeF(A 8.18

o A(1,00D E

1 .
y=2(x-1),y=4-x,y= 3 (x— 1) %l
3d: A ABC &1 &%d

- jfz(x—l)dx+j23(4—x)dx—jfxT_ldx

2] o[ 2] 4[5

x| H|dx-—| —=| ——x

2 2L, 212 7Y

o 2 t)
2 2 2 2

TEAETOT 10 A F A2 +)2 =4 T (x—2)> +12 =4 F Tl & H &% [ B

3yl W@W%W%
X+ =4 (D)
3R (x—2)P+)*= 4 - (2)
TR (1) T 9 ¢ Tt o get fog O W 2 @i fomeht e 2 3ot 21
THHIT (2) TH TH g9 ¢ fent o C(2, 0) ® 3R fo@eht & 2 a6 7
T (1) 3R (2) H 8 FH R 8F UL :
(x =2y +y* = x* + )7
SEEL X—dx+4+y'=xF+ )72
e x=1T99 y= +/3 9« e@ |



388

7a: U gu 9o & whessen f9g A(L, (3 ) 3R x

Tford

A'(1, —/3) T, St MeRfa 8.19 & <wifan T 2l AUG)

Il o HeFEdt & O ACA'O &1 i

gARA =2 [&F ODCAO &1 &Fe] (F?) 7
=2 [&9 ODAO &1 &% + &% DCAD \
3 1 A’(1,V3)
Mol 2 Y,
2—I°ydx+jl ydx} a@;rs.w

2_J';«/4—(x—2)2dx+J‘IZ\/4—x2dx} ()

r 1
2 %(x—2)\/4—(x—2)2 +%x4sin1(x;2j} +

0

- 2
2 1 x4 - x? +%x4sinlg}
1

2

] 1 2
(x=2)/4—(x—2)> +4sin”’ (XT_ZH +{x\/4—x2 +4sin”! ﬂ
- 0

1

E—\/g +4sin™! (_?ID —4sin™! (—1)} + {4sin1 1-/3 —4sin™ %}

_(_ﬁ_4xgj+4xﬂ+[4Xg_@_4xﬂ

(—\/g—z?n+2nj+(2n—\/_—2—n)

3

8_n_2\/§

3



AT oF STFAN 389

| vttt 8.2 |

T x? = 4y 3R TR 4x? + 4)° = 9 o AL & 1 & A BT
Tl (x — 1P+ =1Td 2 +)2 =19 &R & &1 &% I Hifs

TR y=x>+2, y=x,x=0Tdx=3 ¥ R &3 &1 e d HiC|
FHHEA 1 ST HW Y T TH B 1 &9 96 Hifee g s
(-1,0),(1,3)Td (3,2) Bl

5. FHMREA 1 ITAN H T TH O i & 1 9wa 76 wife et
qettetl o THH y=2x+1, y=3x+1Td x=47%I

B W N

% 6 TE 7 H HEl IW I =TI HIfC
6. gﬁx2+y2=4®i@x+y=2@ﬁﬁ®ﬁmaﬂméz

(A) 2(m—2) B) n-2 (C) 2n -1 (D) 2 (n+2)
7. AHI P =4x T y=2x ok AT &5 I & B

2 1 1 3
(A) 3 (B) 3 ©) 1 (D) 1

fafaer 3qrgvor

SETETOT 11 WA ) = dax 3R G Aoeie ¥ BR &5 &1 &% J shifs)
Tl 3TTd 8.20 W, WM 1?2 = 4ax 1 MY Ta1 fog W 21 feia sftem LSL' w1

iR x = g 31 & g3 WaeE x-21e1 o ufia: Y L
i 2 >
&5 OLL'O 1 &1+fe &%t = 2 (87 OLSO
EAREETS))
a a 3 ’0
= 2.[0 ydx = 2[0\/4ax dx X<—5 (Sa ) x
=2><2\/5.[:\/;dx
\
3714 3 \ Ll
= 4\/5X2 %2 :§\/; a2 :§a2 Y’
30, 3 3 3T 8.20



390 o

SETETOT 12 W@ y = 3x + 2, x-3&1 T wHifeAl Y
x=-1Tax=19 R &= &1 &5%a G HifeQ

el wEl T eTepfa 8.21 W <@ W ®, Y@

2
y=3x+2, x-3& Hl x= W fyerdt 7 @R

. Cl A
. ~2 (0]
L2 x=-1[§)(".0)
el ~L—= ¥ TTT ST TG x-318 & 9 © 4
-2
qen xe(?’l) & fau sHHT AE x-31 §
Yl
S TRt 8.21
A gFA = &9 ACBA &1 &9%d + &5 ADEA &1 &9%d
=2 |
_ j 3 (Bx+2)dx|+ j - (Bx+2)dx
3
2 = 2 1
3
= 3i+2 + 3'i+2x :l+£:£
L2 5 6 6 3
3
Y
SEEIT 13 x=0Td x =21 h A Th
y=cosx ¥ T & &1 &% Fa HifaQ) A E
T 3Mhfd 8.22 W, o1+ &rher . \B N .
= &9 OABO &1 &5%dl + &5 BCDB &1~ O % T 3Tn F
%A + &5 DEFD &1 &9
C
zafery e &we Y’ 622

3n
2
J. cosxdx
T
2
3n

T
2 2n
Io cosxdx + +I3 cosxdx
T

2

T

[sinx]05+ +[sinx]z: =1+2+1=4

2

[sinx]n2
2




IETEI0T 14 fag FIGT fF T 2 = 4x TF x2 =4y, Tt Y
x=0,x=4,y=4T0 y=0" R a7 & &F®a &I dH R
TR 9 § faarfed & 2

el SN AT foh Waedt )2 = 4x T 12 = 4y o Ffd=sg

f415 (0,0) T (4,4) % St fom emrepfa 8.23 ® <wifan o @1 X<
3@ TR )P=4x W@ x*=4y ¥ R &= OAQBO &I
REL]

"<\\

3 12
32 16_16 1
=373 3 .. (D
Tf:aﬁxz=4y,x=0,x=4113fx-31?ﬂ@ﬁﬁﬁ?OPQAOEh"[ﬁﬂ'ch_cﬁr
_p4x’ . lpoap 16
_J‘ojdx_ﬁ[x ]0_? - @)

T YRR T )2 = 4y, y-3181, y = 0 W& y =49 R & OBQRO &1 &A%

2 1 16
=] - T -6

iRl (1), (2) den (3) § I8 frewd feperar @ fw

&5 OAQBO &1 &%dl = &3 OPQAO &1 &%d = & OBQRO &1 &5%d
1T, WA )2 =4x T x2= 4y ¥ T &%t U g o oF &% i 9 SR 9
T fawfed e 2|

SETETOT 15 &F {(x,1):0<y<x®+1,0<y<x+1,0<x <2} &A% A HIfoU
TOT STET HAYLH B SH & 1 @i qar Y e g6 awe A Sl 81 T
& freferea sl o1 meed! e 2

A ={(x)):0<y<x’+1}

A ={(xy):0<y<x+1}
R A, ={(x)):0<x<2}



392

Tford

Thiy=x2+1Td y=x+ 17k Ffawsx fo5 P0, 1) TH Q(1, 2) Bl 3WHfa 8.24 4,

it &, DR &5 OPQRSTO € TSt &rhet

w

NN A

12.
13.

— &% OTQPO HT &% + &5 TSRQT 1 &5et
[l enac [arhde )

CRIR()
[ oo 2

T 8 UY fafaer gonaeit

X'€

. m@aﬁ@%@ﬁﬁﬁiﬁﬂwmmﬁm:

() y=x3x=1,x=2Td x-31&
(11)y x“x—l ,x=5Td x-34
y=xTd y= % meedt &3 T GAFA A HITST

.gaﬂa@m"ﬂﬁqﬁcﬁiﬁ@y 4x2,x=0,y=17A y=49 R &7 &1 &=

M Hifeg)

y=|x+3] ® m@ﬁq@jf6|x+3|dx T A T IS
x=0Tdx=2n7q Tk y=sinx ¥ R & *1 &A% F0q Hiforl
AT )2 =4ax Td W@ y=mx ¥ TR & 1 &9%d G HitoQ
AT 4y =32 Td W@ 2y =3x+ 129 R &7 &1 &% I Fifem)

2 2

KEEK %+y7=1 TS @ £+X=1@ foR & & 1 &Fh A Hie

2 2

. JreEE Z_+__l TS @ +——1 q R @9 & &1 &F%a Fd Hifegl

10.
11.

b2
TEAE x2 = p, @M y = x+2®xﬂ&1@ﬁi&%€lwﬁmaﬁﬁm|
e fafer st ST hed G A |x|+|y|= 1 R & 1 &shet T hifey
['Fl%ﬁ L STETTSd &, Y@l x+y=1,x—y=1,—x+y=1T-x—y=1
g o 2]
aﬁ{(x,y):nyzﬂuTy=|x|}@ﬁié3faﬂWﬁﬁaﬁﬁi’ql
e fafr &1 STERT Fd §U UH TS YT ABC, F1 &9%d T hifere fEeh
il = FREE A2, 0), B (4, 5) T C (6, 3) B
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AR fafy 1 ST % g, W@l 2x+y=4,3x—2y=6Tdx—3y+5=0
9 R &3 &1 &% I SIS
&7 {(x, y) 1 17 < 4x, 4x% + 4% < 9} T &FHS FG HITeC

16 ® 20 T 91 H Gl SW b1 =I9 HifoC:

16.

17.

18.

19.

TH y=x°, x-39 T B x=—2,x=19 R & o1 & B:
-15 15 17

(A) -9 B) —~ © D)

Tk y=x |x|, x-38 T B x=—1dqqMx =14 "R & &1 & 2
1 2 4

(A) 0 B) 3 © 3 D) 3

[ :y=x23f% x>0 y=—x2AR x < 0]

&5 12 > 6x 3N T x> +)7 = 16 W WitAfed & 1 el e:

(A) §(4n—\/§) (B) §(4n+\/§) ©) %(87:—\/5) (D) %(8n+\/§)

y-am,y=cosx®fy=sinx,Oﬁxsg@ﬁi&ﬁaﬂéﬂﬂo—d%:
(A) 2(2-1)  B) 2-1 (© V2+1 (D) 2

QST
TF y = f(x), x-3181 T WA x=a AN x=b (b>a) ¥ R &3 & &A% H1
xgr:aiaw:jjydxzj:f(x)dx 2
THx = (), -39 T @RI y=c,y=d 4 R &5 & &% &1 g :
eﬁmzjjxdy=jj¢(y)dy%|

ECED| y=f(x),y=g(x)'Q_°fi'@TQ°x=a,x=bav‘ 7 R &9 &1 &Fha
frafafea o g/ <3 7 2

s =[ [/ (0 g0, & [0, 5] F /()2 g ()

AR [a,c] B f()2g @) T [¢,b]H f(x)< g(x),a<c<b, A T &IHA
F frefafed R 9 faed 2 .

gt = [ [f(0)-g0)]de+ [ [g)- £(0)]dx
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THERCT T o1 YR T o YR faentd el 9 € get 81 =8 Wi g
T g foekfea Fgmar fafu w e 21 @ fafa w1 yR9 wHaeE
TThTaal o el IR 3 SRgel oh SIFA HT U Y g1 39 e 9 f:siwar
fafer, TmmeRe fafy &t yRfvew feurfq o &9 o wueh 1wkt 81 s fafa
1 Gl fasmd gRfus w1 § e (Eudoxus (440 €. ) 3iR enfhfuds
(Archimedes (300 3. 9.) 3 &M 9 Ir< g3l 2l

e o THEId &1 hHdG [dhd SH1 oh U¥=q 1731 ¥aeal H g3l 6 1665
T =2 7 e T I e Jaed f961d (Theory of fluxion) 3F €9 ¥ IR R
I 39 Tagid &1 wA o & Rl fog W et iR aehar-ean 9@ e o
Al =T 7 FohH e H UROT ¥ URET HA SR SUh! HfdsTashar
(A= wmehe) o1 SRl &t oA fafd (Inverse Method of tangents) T
e TR

1684-86, % se W i (Leibnitz) 7 Th ¥oo Tehel WFESANEH (Acta
Eruditorum) & FeRTfT feman i 38 Sheiaerd THRIRGE (Calculous Summatorius)
19 ez, Fifer I8 3Fd B &Rl o AMES W Fafud o, F& W 3= 38
IANThel ok Tdleh > G e feRATl B 1696 €. ® $=IH . "l (J.Bernoulli)
o YA I AMHL I YIS hl %ﬁﬁﬂ?ﬂ geumell (Calculus Integrali) ™ H
gfEfda X @ 98 =g g7 Wil &1 Ford fafy o6 S ol

= 3R TafsT I A qoid: T 7R STOAE S gea: e o qenfa <7 gt
o Tagidl o Hd 9idhel ded| 91T U eiafTs | FiYed SHehe i HRon w5
A TR
g fifyea ? for S € wdvem fasteshers @ik ffyea gueher & ot o
oY i Tqd TR

feend o1g € o WHTeher TV ok SMuRY SRnSH, fagidl e steeher T
T 39 IRfus Gaul w1 fawm fE waf, =, @R daft= & wEf grr 174
YA o 37d W el denfy suehn ofifeca, e Rl Weheud o SMUR W19
IMASAT o URA H TUA.SRN (A.L.Cauchy) o §RI fhal 7= 37d # ot |
(Lie Sophie) =1 frfetfad S5o1 04 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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