K. T. S. P. Mandal’s

Hutatma Rajguru Mahavidyalaya, Rajgurunagar
Tal-Khed, Dist-Pune (410 505)

Second Year Science
Semester -1V (2019 Pattern)

Subject — Vector Calculus
S.Y.B. Sc., Paper-11:MT-242(A)

Chapter 2: Integrals
Topic- Line integral of vector field

Prepared by
Prof. R. M. Wayal
Department of Mathematics

Hutatma Rajguru Mahavidyalaya, Rajgurunagar




* Necdow fioad —~
ﬁ' \\QC}Q\' ﬁ_(w_\é SN %‘UDQ DX %"LQ a\\(ﬁmstql\ﬂ

ac= U= gu\\é—(crr\ —E -\—\\e& assa N ‘o L—_QQ\\ svAal ¢
=9 I P )

GYCq‘k\\l’\ o oo drmenaiona) o thee o AT e naional)

NPSrS a_\\\m b T:C”lxu\\ o ?C’%(W,LX Teap

\~e =\ natadion Row h e Tundtan £ o
Oy = PO T o Ry
F oy, =) = 0y T A ooy )3
4 ROy =N Y
% oAl =\ wecdrow A - (g:r':m\ \F‘)

—1£ ?’Cﬁll“ll—e_B —_ é(i?m—m\q@}}e_ 5@w
) <=a) Tonad o M en o Yecka~x o <\

W@:%QT CAT ’; ’ér’i’\:

—_—

>~ ‘a\’ =
~k Lo <= J\'\x%_‘f‘ﬁb oX N cchar i\‘éé\
L3} T b= o GWeclaw £t <)) OGN cani o vou

?qmw\-éﬁ-'\zt_z_\ \Da_ ~ &S e =t < b . N <

—

A5 e = ._?('\\'QS‘(‘Q!.) 6?‘ = QAGT%__Q o= é‘itﬁ\g} NV
(F 7= = (F .50\ s = (747

< <
Mo Jf\\ﬁ%ﬁrﬂ _ &E,A\?
<
E@'\:U\é N < %*u-eugici\%— i) o% the :’Qq\Qﬁ‘\\Qf\
icwu-;,z\ :’hh‘ﬁ—“l*"fl
= %T@Q:wﬁ:li‘i *aig_,v%j__;_‘

~ =Y ==

<F = QDT F (FDIFCYENE



- — qt_‘ﬂ‘?_'zm ( ’_DIL_\.\'L’“*]&—\-Q | &
=\
T . Ty = = €AY =22 =
— -8 =
%-Niz\1$~_};\—-*¢___s é‘ ——-}_‘Y—
— =\
— \ 2, - -
N N\ = —L Ot RE) )Y
(Y =0 O -
A 2 P

l
=
WA LI -
— 2 RN TR e e

~ ) — NU<

— — 2™ -'vk‘t—‘-i"-\ v s +\I \ :
2 >l =
_ 1(“«"‘—\«\ =z v

E . E\\Q&L\&Q S—:\; \A: ub\’\cf\«. ?C"\u‘jlb\ e 'L\'\—\-'MK-JI_'{L\\L

<
QSQ% MHhe cuswe < a—‘\\m \’33
Fod= T4 oy 3% ¢ , SSTSN

N Ty = T 4 by 4 ST ST N Al
A~ T oL T 4 Ay gk
¥ = = A ol ay 2 CF E»L:Q_,\D‘_.‘_qvhl
~ = &, \\:E\Z:\W ™ Gaha
= T S L ™

T.ATY = S (L dd) -y £ s+ vy — A

2 'L
_Y\ {: —1—‘&3—-\-?—_{:3/?—-1’5'\‘

SE.A; — %{&_‘( _\TJES_A;__G’/zlA&-
<

5/1
_ -b‘\ - Jgs\lz

sj,_ “ 5] -

&



pu— ;3 \ — \2 % h \\‘{a
N ‘3—+ 2o = 2ae
B & E A; , <.~.)\'\CJ>’C EC’N Y ‘1\ — CM( -_\—\—ZQK\ .\_‘\E

and © Se giwen by FeV= T ca—ay TasTE
o<t < o
= ~ G = JC&T‘*C“E’*\é;\“VQA‘\t N
A :6tlc§¥\§~3é-\~d_'\+c£3\~\(_
~

:t3| k\:\\‘s% —_— =

)

v = Clt \\.\_ =-\: Crv—23+ 0 d —\-(C+> | =
— al
3
= A
T A7 = [ 27 —actce—any S &N
2 3 PR >

a\
Pudr -\:3““\ —\—& = Q\~\~
Y NS AN
—o = M= o -&Jclafxm:g ~ pSE— P88
= g szc.)p(\ — E: -~
) el
“ o
3 .
= le _C[:Q-tol -‘VC\EQ_Q—QB— \J
+ ==
(S “ “ R
—= < _ A —<de"xc¢ —'cc\cz+c\—\-i\+




Bx (FO¥ |, Fayans ety T seT _smy @ oond
c O Yhe NS givwen \od_ ~ Ay = 4,?_\__‘:;;_%_92
c& k&,
= ~ S = ‘L—T-\-JCLC}\ e
A¥ = AV 2t é\\g i A [

= L& | \\:-\»_L‘ 1:'\23
— 4 k=

—

E = gttt =
= g +! \\-‘Tgtﬁg—’—\ >

_\_?’CEC\T

2
a7 = [et! TEDGY w2t SRR
:(2+7+\GJCL‘_\L{.§>A\~

\

(Favr = (Letlxte e 5\ Ay
<l o - \

= LJrg—\-ZJE ~7—'bc}

(e}

= Liva—a2)—2 =|

Ea \E‘\.\Q.\kk_u.}t SEA: Lo~ *‘k'; N clow \\QS\\\.:.\ R P

<

'T:T- “[T\’D(CT comen o\ ockwisc D v TR r:s.)m\& \\D»\Q

Q(‘\j\- Q\\\rQ\Q "')tlﬂrk\l:\ P g‘(q‘t y (q\ % Coul)
1 - o
- — —_ N o t< T A 4 = Q
> e / 2 An-\»(_c)j-ck
T N ~ = acasi . ~asink
~ = "X\¥X N N o \-\

— ek aw\\~'d M acrsSt t
~~as) O

~
M = —=3o\ 3y CsDS\‘A\‘& /o

—

P:birﬂ:~7~oo>\\é,\ /
— — N '). _ 2
A7 = [ —=oTt = +] 3% A \_/o,o

= — 3%
e 2o e -~V

_ s =
R N = VAR o U I
< S T

(o l’)




—

Ex @ Ena) el < &EA? S\ e

T = \ﬂzc’?

ond < o= Yo Nio< b*é_ﬂ\i‘\* i"““‘\ AR NED'
o C2,0,1)

= Sy = =N G n i e) 30 s st
:(-\—&-\:‘1\?—%,03-%(3{\(6‘{»\
= (Lt -2 1)
~ G = C~V A L+) T & <2~ 2t) ?’\-fz
AT = 47 —2IHT 4d ¢
N = Lat-—1, Yy=2—=t ==t
== cat =\ Lo —cz~r\~3{~g
Y N e A T
S

AP :BL.{:L\-L_\L‘ + bt —2t™\2 -\-O]AL

—

= T_\G b5~ b o &b -A{»K] a ~

= \2 -[»LQ\*\
‘ \
—“\AN - 2o 1y — | t& _ - -
SF X & + = {\z - L\L al L‘»
— o &
iy = N
B . E’\\e-jum}t & r:-q\ﬁ? ub‘r\m — CG‘“\D: Y \
2L -~
= AC ™ _q\&
= L o ‘\"‘w\z P°f‘\‘§6‘\ éi 4= C’3(~|\L f—\rcw\
=0 X A"=23
= Talk < * =+
= Y= kW= , o%2k<gd
F Ay = B k=0T
IV = T 4 k-0
T = ce-y' T

- C'l:l\Lt\ &\



F.AT = [ <0 -0 cirog) %
p (C%~\\L\—-\~ Lf\{:gs-‘ﬂr-\%ﬁ\-\-ﬁ“l\d\\

= fce-nt o Tk et S
l
SE‘C\’; = [c£~x\L‘ 2 8Y — 2 ¥ AL
< o)
\
N> 4 2 £
:i(%\\ _\_L"T _gi-__g_?_\_g_\]
=

2.

4 e

= [o+ £ — 4 %+ 8- ()

2 \
- = L4+
- L

Vi

B E~nadaussY < \E? S Loav N~ e Vo~ —L‘\QQ}\
<
"—r\\: MLT—\\ g_\ o_\cr%_ _\'_%\C_ U<, W:j{ ivqm
Ca =Y o Qv =0\

< <

F.a% :Ky‘( (r\ — Jr\c)\-

=\



=

_ E‘\xq)&k_o-k}t &’X&réﬁ'\-%(?%-\‘\éj Q)Q‘%_‘\'—b\i

<

U = k\\\ml ﬁ\rcm =\ (N - a ('z.L(B

Tak < >»=t., Y= L% 2t < 2
|

2
QA t e dy =S £ TR Ak ket

-1\

= 2
= [ bty e
“ > 4 J_,
®
— L/CL\—\-‘\C—\.'&/Z
4’ 3 4.,/]
L2z
_LH ?qut(
— \ 6 2 =
= [\Z_\'T~T{‘sl




Ex . Enadusd< g(q\\\\é‘\ , e, o '\ =t ;

<
4= 2%~y s <t < a
= % =& | = 2ty
Ao = v N
& C— Y™ = é[’c — >+ +\\]é>\\
<

3
= (—+—\\dbE
Q

= _bl
\( L is
= "E

=

Em  Enadoad <= HHhe Lo \3‘\3»&%:‘-@_)
&~\\C"X+zc>\\r+wc)L Sher <

<<

T AT

~— . \. -_—
f?c-\-\t@%\‘\—%élr\\‘(\_-b{\c_ ,

= "'X:C&bb\s\ “\:S\\(\\‘\l“\‘b

J’M = —="n- AT | A\{ = cpah At ) QL: A\

g SN 4 =4 = da

2 T
= BN N 1@&]&\\

o

9\-1-\[; Cl—cp>2t) v Losal & z.c:p.s’rl S+
2

25y

— [~l{~ — L =inxh o Lcsing) + ot —\—Q-S\‘r‘rf]
= |5 = 210M

A AlaygT A4 2T T2 A <R3 2T\ + 'zé\r)a_rj

X:?_’\'\_
_r_o~e~¥o *cavo 4 o]




‘:('ﬂ-cx—c+\-v63—\

= T &\—\ = T

En . Eaeduesay < & € Ax P \EC'&/..D -~ a1+ C"’“—,—-M\I

fo\- Q,CLQ_\-\ o?-'\—\\@ ic&ok&b\\% <ONen .
o) . o> e A \ﬁc-._‘)i s ¥ A\ vl ;er\\»ef\'mas ot

H\z Q‘\‘-\\i{(\ g? ?Q_A{UJ} Ly \D“\“\—\'\ Cou_r\\re.;v QQ&QQSQ

~svadva
D = O Yhe Gepew )] of the <irdde c=rtor<a Mo

O‘c’\a_(r\ Qi MQ% L‘ LQ'\\'&\ C\Gc)"—“.bibg é"\—c_c}‘\\:rl\ .
™
/
Day o= et Y= 4 Dok, 2 EST 2.

YO = Leashi K L\am\~§ T
P

¥ = — asinkdet g ook
L—\lsirﬁ— _\_GL‘ceaz\- aint ~°_~.:>_cs°&’—+lé-\~

— —

T — 2\ o (lecearaind — 8cas)

.0 =
— B AL =
g c DA = & —12_ =30 At + <4 g et aiabdy — 3&&::9&’4\3&

) a Q
= P cast= ™y

— >tondr=dey
= tkdt = ~ My
| Sy = M~ .¥:‘T:§"“3;\
™ - N
= 12 [0« o {ad cdw) — a2 (| \xveesabyy
\ c o

_\ R [§
= 12 e — o) N < T_%s] —\< Y_{-vé‘f)&]

\ = 4

Z A==V — C_l(—\—\\ —\¢( ™ *r°3

= — 24 -\—\”—;_ —\c ™

- — 2 +\2x&
= A ! e T
N

S
— — =\

- D

=T (¢
@ A= L[CPsSY | Y= —4Dnh r o<t aeT E“‘Z

.—’l'](‘__



—

YRy = 4 ek v~ Lsiah
I = _qa\r\’r&"\“ ~L\c/as¥é\~c'?

-~

\F - 3?—&-(—\(0&&\' = "}y - %’cfe&.-\-\&
F-ax :_E\?_ sint &« €4 ca=2t alnt & 22 cﬁ&"-\-l A+
T Al AU
S’(:- N = \ —laaink Y A €4 &casL# 2vnk b+ 323 ces2) J\-
(@] o (=}
(<
i DA
= ~\')_Y__CD‘B'\-’] +~— <4 g wm Q~&fﬁ\
a) l
. m
+ 22 | t+2=in }
a — G

— —\2 [ oesTn — cex0 l _ GL‘[Y??]
1

+1c [t+a“n\z¥}
S

= TV ‘LQ L=\ +\¢C ™)

= =4+ —\li V¢

= 72 12X

¢ 1T
= 2= Q
- ~le TU

Reference: Vector Calculus, text book for S.Y.B.Sc. by Golden series, Nirali Prakashan.



