EVALUATION BY CHANGE OF ORDER

Tuesday, May 11, 2021 11:30 AM

CHANGE OF ORDER OF INTEGRATION:

To evaluate a double integral we integrate first the inner integral w.r.t. one variable (y or x depending
upon the limits and the elementary strip) considering the other variable as constant and then integrate
the outer integral with repect to the remaining variable.

However, if the limits are constants, as stated earlier, the order of integration is immaterial.

But if the limits are variable and the integrand f(x, y) in the double integral is either difficult or even,
sometimes, impossible to integrate in the given order than we reverse the order of integration and
corresponding change is made in the limits of integration.

The new limits are obtained by geometrical considerations and therefore a clear sketch of the curve is to
b L
be drawn.

Sometimes in changing the order of integration we have to split up the region of integration and the new
integral is expressed as the sum of a number of double integrals.

Change the order of following integrals and evaluate (if possible).
1. fol f:yexzdx dy

%CCO\(&Nhﬁ o +he fj‘\\xen PYD\DlQM] %h& Q/\(a/e/\{‘a{
IMegcuion s dvcay Lok ~ and +hen AL

Trhe Xegyor oo I NYegvabon 1S = by a lvpe Thraough

NN wma M=y o line Penalie] b0 Y anuts
270 ,ie dvre w-avs and Y=, alire pParectiel bo
ooy S

AccoNding tou +re given 1 po; cs,
+Ne Cegion st ) pAae gNion T
CYANES

T change. he  oxden of inYegcuiion

(onsideN oo $AmpP Percatl of o Y ~amf ¢

MODULE-5 Page 1



& B

y=1 L

xr=4

A |
(4,00 ~

on  H4hvs NedHa) SThaP | Y Uande s QWW\ Y=o tv:a:;;
ond  Ghen o voones ows q—g to V=4

%/7

oAt e
)= j S e dj A~
o o

4 d T
= j e’ﬂlljjobld% ::\[ :Z’_@r”&d%
0 O

I’M W= b P dm = d &

X O
E 1l o |16
(4
1A 16
- — J ¢
+ %LJ ot CL; = ;gj eldE ’/LKL@)O
) o)

1 V1-x2 ey

MODULE-5 Page 2



1 V1-x2 ey
2. fO fO (e¥+1){/1-x2—y2

dy dx

S(;\D,/ Tee iy S A oNe Yy=0 «nd B:JI-'V)L

-

and b M ovce w=0 apa ~M = |

Y=10 ) — > — S
9= w2 - gt e = 2ay?=] s oeivdde
m;o ,‘ _ \j —OM«;S
-\ e onahel bO  Farus
7N Tne ﬁ) /A(Cc@/\(o]/\”v\g co
Ihe givuen.
_ tf"”fb_j
W change  the oxvdex of ) pHegva ton A
we have o buXe ¢ Howiz,om\a; SHAP, E ! =
K\ =7\
The Negron of An3eH¥atron (¢ ga 3
Ir e NRygrtop v
M Mo es o Ay ?‘2*\“12—“//
- = 1-¢2
ME=O0 o M= \/‘_\j)__ _ >/
D‘ A(L0) > = e
= —ox

\ J\’UL ej
= | -
Cejfv\J\' \ =2 —y*
O o

MODULE-5 Page 3



.
= ¢ °1 CLJ = ﬁﬁc)j(@j%—\z] (
ed « 2 2 O
0

= T £\ = lo \TIJ
2&03(*‘3 ) 3( >
T 3 (4

\)\\}) 3. fol fo\/T—yz _Cos__lx__v dx dy

/ Vi-x2,/1-x2-y2
A Y dxdy
go\V)‘// The lim ES i’ff\( oo e 2-—-\(14_32 and l{"\/H-yL

cand Limics fov 9 owe o and 2

- = l’JthL ~M = '2,';'\/1/\_3)_
@_2) _ —’\}u-yl Q"Q _: Ju—yl N
@_Z)Z - b\’ijL Q_%) — b\—j

Dtk gt =Yy (v-2)" <= b

MODULE-5 Page 4



NS TS o aaxclo

wWith  (entYe

To Change  +he oXden of Inveywsor,

e Wil contiden o Nexical Shap

On A s 5+\<§Pl YN e

MODULE-5 Page 5

(2,0} and cadingd

%/,:-l/u‘yl 2 tJa-y
// /'l \ .
—
w

¥
&

LWOW\ 9= 0 to b A22) CF’L§7’§\+31 :L1
B QL
\j/\\"l‘C?OL)L /ﬂﬂ;mw\ﬂmﬁ > gt= wo e
N Toocn
; 5= Jeoo
hen ~ Jdanies Lom
=0 o ™M=
- 4 h-(a2y%
- j f C1) dvd~
°© 0
~ L1 Jb.-(*m&)"
=) [9] i
) O
L
—_ ’& \[ \A—(whi)?_ CL%
0
N N L
\JJoz-Wl dv = T_\/Ozw,l —+ 9:2: g —
@D T, oy o)) ]
-+ - (s N2 1 sin (22
J (/ 2 \J‘“ CroaX 2
0



1= LT

5. foaf;/a? ~_dx dy

x%+y?

Tho ~cegton Of in¥eg~caiion 1S giuen by ~

v=9  \ine dhrough ovigin

Y= JE = W\Q:a\\j ° O‘Wabo’\&

Opercing L pwWoNdS

Y9—=—0 ' ~m—amS

= a \H\Q PW\f‘amét o m—amis

o C\ﬁwﬁﬁe Pne od e O’ﬁ Integxasonr  we coN Y den «

N e~ce cal %lvxap in the ~cegion

on s SAp
M N\ @ Mm

=22 o Y=

a

Then o Nt el om

=0 ton= <.

;f %'%L%“ﬁ\(%ux 4
0

MODULE-5 Page 6



0

;f‘ {W:\ (,%B _ kan Cwﬁ%) dre
0

?/jC\_ﬂ t_’\(l d
— - an x ™

"
0 T pregCaring oy PW““S

\ Ce
@ P A%}
- 12\ keﬂ} O \/ 50 (. B & \ “"1)0 “

O

CL
-2 - e (Y -9 Y,
. (@3 [‘% bon (a) _?:,\ofjé’ﬂ {a B .
- (03 ~ ):QWR\('B -4 \oﬁéoz%az> - O{q/r\ocjtal%
A = 2
3 — “%)Oﬁ 2
ff2/a(a x_)y—?—y—‘dxdy

. . )
T dhe  given x@gion N Nai ey &’\’wa 94 o Y

Q
fna Y Nevdes bowm y=o b0 g=c /
N
w=9" u=ax
(&%
TS s G VO\J\(O\,QO/\,CL/

52 G—

MODULE-5 Page 7



TS TS & pareleole <+ 7%

opering ~Tghk sid e

w=49 | & \ine passing $hW' nagin
Y=0 = YL’_QWI‘\_S
g—a - line powallel o m—ami=

To (hemge e o Cdex ol Ynvegcaion, G Nexticad Shap

s o be comSidexed \n the ~cegon

Jo beids St p,
Y Ndowe S W"“ D= o \{z:ri
Ooed  Amen  ~ o es o

MODULE-5 Page 8



6 T Gu-m b

|

:,f&'% [{j t CL%]&”L
0

o

="

f‘ / 20
oL L B ] a
3 Pa N
a

i“_/_, Qjmwﬂsdlz j Jarmn d~
0

=

o-L ot

0

W Y =— & CC)'SZQ
~C [ O l e
o ' Ty O

S dm= —2acos@sing d@

@)
7= & Ja (o’d C»laccr‘i&g7'nc9 dB)

—_—

Jo JiZwoe
o
{\}'1,

iy _ u& C\xw&w\dﬂ
= 2G X (os?E 48 R

0

MODULE-5 Page 9



:Z/Q'LZKCL?IQEBLQ \&C%A)i_\cu

2 Z 2

a a—Jaz—y2 xyl (x+a)
7. [Cdy [V st g

(x-a)?

Ih d4he given fexm, dhe integval e o he eNaluated ot e e,
which 1 s Qomph‘(q’]‘cﬂd,

we “H/\ﬂ/\fe{\o\/elclﬁ,o\nﬁe th € o~nd env oA IND‘PQ&V‘C{HNOQ.

WWQ [1"\/\)' kS
Cs o~ ave =g bo ~- O-Jal-ga

C(V\d \INVV\{VS J<L kj v e uj__o o

\Q:o . \j~om/1f§

> = T o
R S 6 Jor-st

N’C‘—a: —_
OZ‘jL —

(- )? ﬁ:jz,}a%

— Thi's s g civele with enfve wht (o o)
oOnd vad/vws o
Tne limibs ewe from u —avis  bo [efb half of dhe
ciccle (ot Ey =2
T4 ACG.e) ond R (0,a) then 0AR o dhe. egion ot
InYegcabion:
Now bto Change dhe ovden of InFegadon e considey

o~ %/Ar\r%\p povaliel  Fo Y -an S

On Ahis  Shwip, Y Nowwe s f~om

the  Civple o bne aR

—_

2
9°= o - (m-ay"

MODULE-5 Page 10



2 _
9= ol — CM—O}L
D= \)02-(M“O\3L = \/ZG{/‘/\"")L

g Names drhom mL to Yy a

Cllmd ?H\Qh k& \Lo/uv\“eg vé“(bm ’71:0 6@“7:6@

G 0%
ﬁ 7MY log(+ta)
CM~Q31

o \l 20™M-mT

(o}
,§ o 0gCra) g drL
QW\'OD)' T -
0

Jlam -

(!

a
N \og(M~a) llﬁl" LMM,MZ{Z dm

(A-axt %

0o
Ce 4
_ _
/’ij nloy (mra) (m—cnt dme = ’)zf w log(m+a)d~
O g —ayt O
\ cu
2 3 g
:_l[\O‘j('VL*C‘B‘L_S L&WL]
S o AN o o

pa G
_N o N A
o el Al

_ floj(ﬁl-kq) *_L @‘2-02) ’Yol d{m/[ G
2 [ 2 2 —

"Mt a 0

MODULE-5 Page 11



v/=

A (MAay — |
> % 2 &C‘“"AD d~e ‘~‘( w(ad ]

2
_ )\ M- _ 2 —
,_}& S logCnen =L (o gy - 1 l\owmja
— a2
T = g[wz)oaaj
R
NI L e
R

mx___Siny
fo fo T (x—) dy dx

[ - dx dy
00 J(az— 2)(a-y)(y—x)
siny

a rXx
f fo V(a—x)(x-y)(4—5cosy)? dy dx

5 1/2 J1—4y? 1+x2
N8B Ll e dx
14. fxlzo dx fy:l e Yy*logydy

&B;/ Since Al 4he irsbs o integxahon axe CONST-ants

Jhe ocdeN  (an bhe Changed Withouws faking
the help o a diagoem

© \
1= & 6= 1099 Ay L& Sk ﬂ“]

Y= =

Eo“j logy dy (%7\

MODULE-5 Page 12



3 J 47
= , ~ lugy Ay —
J e J E \03‘:)}

2=0
d;l

(1, ®)
- _ i )

[ &0y [ 2 - -7 as
7| 1093 logy

:fj Z2(9-1) dy
\

~4\" L
= t 2¢ ( - c
Ny, :
/ 15. Change the order of integration and evaluate the integral foz f04_ — dy dx

16. fosfzz_:cdydx C\/\mﬁe dhe ovrdex .

e Fegior of inYegvaiion 'S bounded by
Y= 2~ "C t O = 2 FC

Lot AXE \ipe§  my=L Cno I =2

anad Fren  ~ \rmiFS eawve Mn=o tom=5

he ~egjon of I Y eCabion NS AR

MODULE-5 Page 13



When dhe ordeN s changed, dne ~Cogion

Splibs rnvo
Jwo P oS
TN dphe ~e9ion AFC,
C
W Mondes [(~om y-2 o 5 t G
D Newnves w3 o . 4
_ .Q x=23
To dnhe ~Xegion AT, (0,2} ﬂLS,'z)
N \)\UUV\QS A_m(om 2 -Y %0 5 E‘/_EJ/U?% (2.60 (.00 X
) D
D Xomes Lo - Fo ot E\m\cs,-sn
v 6 4=
L3 + 5
3= j jémdj +j& dn A
..3 2~
ENaluaton 78 1L ArnSw e~ g I =258

17. foa f;a/;x xy dy dx
~~ L o @ :"42 and 2Za-"t and %hoSQLN
e  UBwibs J

(=%

N e o to & -

, S > =Y s Aty o ?a/\raho!a Opening Uponds
= =
3=
Yz 2 a-m = MIFY=2a s o line

MN=0 y= 24

]:w \-j—’_D
We  poant A, Po’m&u’—ﬁ
Iy et @ cdion of k= ay

o) NKY = 2L

Az (a a)

MODULE-5 Page 14



e ~tegion of inYegXadion 5 o 4 C
fNow | Chavnge d$ne aocden of 1Nt egxasion f”(; Wwe onsdey

o %ﬁr\q’? PoNalel o +he ™m—awis
MO <egion Nag bo ke divided into fwo pondS O4R
and  RAC- !

.
i

In dne Xegron, 0AK
L Nom 28 Lo 0 o day

and AN ameS (om0 to oo

In dhe E€4ajton RACG
M Uopes om0 po oY

Y4 D @S om0 o 2om

a a3y a4 24-Y
i—:’jJ Ny dv 3 Y *j& MY 4~ Ay
O 0 . ©

aaluedion S b wo- Final answen = % a'l
o
X 18. [ dx fxﬁ jz_;iy—z
D -
VAR fogf;zﬁ/(;_yzdxdy

>
\<\// 20. [ [, x*dx dy where Ris the region in the first quadrant bounded by xy = a?,
x=2a,y=0andy=x

Express as a single integral and then evaluate.

1 / 3 1
21, |, ff//y.dx dy + [/ dy [  dx

lev T= T, %I,

MODULE-5 Page 15



o I:l’ Fhe i bEs owe M= —’sz an d M:J—:’

le 2= °© « )Pwabolq With wexdest od
Orgin and  opening UprooNd s
T\(\Q. e TS QC{/\( “ N C 0 L—Ol

P la @ [[wids o~ne =\ to |
Y LS o~xe § o R
. Ve \ 4
FC T AR g dhe » j b
<\ Az
teolon od Tnaegabion ‘

[
\!

P, ARCD s bhe N

Neopon g& \\Nré%adﬁof“

We have  £0 Combine both e

QY\\Q NegioD G @ dne  ~egion

6ADC B

Now COMSden a ¢¥p  panalle] fo Y-amis exdending
M‘N\ ne POU\Fa\oola to NG

line CD-
gA_MP Y~ Nowm e #’\('DWW

on AT Y==> to Y=72
To Sweep dhe whole anvea dhe St p ha¢ bo move

Qrow =~ fo =]

<—’I:jj dy dw

MODULE-5 Page 16



MODULE-5 Page 17




