[Shudy_makorials

—
Mathemakics Honows
Pab e - LT -

Unit-3 [Masues: 16

Topic! “Vecton Field
& &I akion-

5)4344554’7’
s b AR

Scanned with CamScanner




> = e 2 P i e MU S

° : ¥ ;_w;,g,ul-cf—, ™
Thseee f‘{-e.('_o!_ OL‘L‘J‘.:;»\»J‘UT‘_-':\_‘. GMJA%%M -]
— /0 1
@ —nc:u@— C&f}” n,.&f.e,u.t C‘E oL /SC'_caLa.’L ffk—"l‘; 1
g e chc"P {Zl,e,lls‘l a"‘—’f"t

@ The Jdiveegence 6%2 A- )

e P3N g
@ The cusl of a -v"fcgﬁ“g‘f"

¢ The a&a.&u&: af-a ccodase el d ;—
If &%) = $(x,y,2) s & Acalose field, 22, oy
A scealos. Mo e‘g faosf'a'-r'fna 'f?"::(ac.,fthZ:).W _ Jm
H_Lcm ‘6&5 g;z:c&g,hf: a}: M\‘j #W&E’ (23 &Q&n}zj{ M('ahﬂzn&

i . e
C.s-d“pa@in

rad :-:_VGP’;%%T*'G;«; A 3
w&jre_ rﬂ‘i mec}crr qﬁ&u}u’r §=i%<_+/(]%+'(ﬁ i
Called «dol” o € nabla’:

- : : o o ’beg, M}‘?i%af
Nete ' V‘F‘ uﬁa{,.‘\fec}ﬁ%.eiat- lhe ok
:g: Los ‘w%e‘nishkwlﬂ%’ra e

change of thee- frotds

’ Q'aﬂ'i%; ® Eg' HZ i e; o Al ,?c_a\,l],ab-gm
If o e o mitesinal distones 47,

CF a,h/z:E (U2 M eV At ‘( . : o
uLeizR,am Hee change i P o @W\%

A ___':@’iae/x__;_’%‘_tcfy-%%%ayz |

CF — R i, ., nd Th=fiohs ﬁ?

Mo A (6 du 4 dy +Rele) ond T=(BEA%RE)
dhen dé =74.d% ; divideng bﬁfkﬂhﬂes%dgj

' dd _ 7. AF ; where e fare |47 =48, and

H% = g-;s' ) '

dF (4 o wih vie cday v the AireSisrw dF.

Hie ,
‘ {- M—l-m\c,o_
b ate ﬁp ke
I A {5 f%m ' e.c.'bwh(&\') *f {ZED
%3?7/0':]—6 “ mv‘ﬁg jﬁthmfoﬁ%&ggwe 31‘0“&&.[ cﬁc'-c,i_\ml'ﬁﬁ) .

(Tponent) ) W %i i called o dive Horoal descivabva
: |

Scanned with CamScanner



brr oy A e D o RV I b T e

& TERE VT R R iR

(i 2 Aeal
%0 'i: o

2te! ém%ud}z.al Heo digechonod &WM—WL%%M
: TS L A0
LWW@M&K c,p-ro JM’,@;HM'

L)MWMW"‘— : ‘ P
%Afgﬂrw bovnk P ?@@W@ %}Mh‘ Wm%m

Iof we conaldeg a KE@M,Q—M;V'Q@) '

(e, the Lecun ot (2,9,2) %’TMAJ‘ %C%,%g):w
W%M,M&W@zw@twmmws 2
WgMWWﬁ)M GHE%-:D.

%QMVCT g‘{g’wm,wtg—mmj ﬁ%.%fg’___,_m
SFW—%%— s A MW@J&%}M@M{—OMWJ

Ko TP :}sin NORMA L 40 ausdoce of Grdulih
7

: x,Y, ):CM
s et e
® The &Lv-%emw sg-a,’\/‘&c;?ﬂ" {%M

: &,{‘, C_a“rv\%;vm-kj/) 'a/?—',

J/B\OV ,QV_Z_ Wv%:w—tl ' ) |

If’ Y (oe, M52 v a,\/%&'@xb‘f%angMMB%
[— S [}

L'"Z’) )\/ = V;?"'-vz_g "'-'\/.‘\3"() ‘ :

stnk 5 du,{?;wub& b Coscheatar Co—ardinatey

f; AN AN -;‘A A

T T T =D AR (VTG
~ gty TR

Meke! 1o v o vecler fiobd i a seolin fun

Scanned with CamScanner



. oD %
- The dokal suhwnrd W%WW
— Ay dzdx +Cﬂf‘j‘1’?@%0‘"ﬁ)d% *
_ 798y drdyde = PV
’— 94 ' RS
' oHos 402 T
Hnx ot (%+%+%ﬁi i 2
A eseefsse e fintd preprocerts
R
FO’;—/"'{: D/{”ﬁ@ %"‘ ' '%%M‘e'% ﬂﬁ"ﬂ/‘“t’”‘g&‘)ﬂ*
e gt b diniden e

Scanned with CamScanner




O L Bt T e L

ﬁiif&-*—i . e o o el a2 mn e = - - 4
e Yhe cual & a veckr .@.e,ﬁé .

T
Tikpaewsl{d) = [0 3. % A |
| %o %y Y2l = Zi(350)

R 1

Sie crenlation - a vede & weund antf-doned
ARPPDe N 3N oy il

=lement dxdy,
e kg Al
Yo #WW of o b L
M_Mul—: Xﬂ_} ‘
IR e ,g—,g,u/s o Hie x—direcdizn ak the bottor &kzim,
g ny ok (e s, P Ty

wﬁ;‘f":ff I: Ao ) + [y (sc4+-E2,%,2%) dy] -~ [ar(a 552 dg—@dg 7

i e e tgi B |
i dy = (W x®r)-43

(G -y =™

dz = O‘OC-A/EK. — B
h‘ /f N 1 . ’ ,
Some fm!:ze;—,}a/f—j? %MQ;T&LW& s called Sofensidal b
@ 1AC- VZM {'I'JZ—QA e cus A »n v i’l‘?‘o'l:ﬂ}‘idml

- D b |

@ & g by W@«J— , M Gunidand
Gniron .o

@ Kcdmos b b :

Scanned with CamScanner



QP/\ pIE Rl Dfur’c%fr\rcr m\_I CURL. ..

e @_ yﬂ = +3%%*K9a
m@rﬂﬂ—DlENT, Lol cf(%)%%) be XW M
A eaelh : C%“T;W&CWAM@?J?JE%Q.
gl= C@—?H?‘fﬁ\'*'faﬁé@‘#;%;%ik%’g -

Q.

P al,vgu}uﬂv R ~ £ Vg K

Vo 4 0Vs3
T Poe /‘W‘ o

l\%i-ew A A S .
Cx"ﬂ*;%)%& M
M& é&{;'\/—# 2 %

%-MMVKV'# %r?_a%

FoRMULAIE A oarnd B are &

Mﬁwm
W erW o s = et
L TChey) = VEFTT

2. T (F+B)= VAT )

3. Tx(FtB)= ‘7“*'”6__
4.7 Gﬁﬁ) Q’f’@ F+PEH)

Scanned with CamScanner



|
I
|
!

6 7 (AxB)= B (Fx%) - A (TxB)
T (ew =@ DF - BEH - (

8.
Tz

— T S e T it ™ Tam
= g 3 "
- ,,_,,_W._...' -
L5 o' ; 3 oo

T(mB)= (B7)F+(FTIB P
— R B P 40

7. (78)= VB = %fivi?f"f’i
Wherne v¥= %},4’%';/*9;;/ @

A

DEFATE {;
(TxE)+ AR(TRB) -
5

i : T
Gl R L r —
s R Rt s 7 >
o AR et =
= el e

Scanned with CamScanner



Rl
0

'CQJ— "‘—'QLL+'H-9+%K
:F T Ve Acalon WJ‘ M;bﬁkfﬂ\jﬁ'wﬂmﬂa'

A&%&—E&M\w&. Pl = ST yre
(D Vf(u)-f(u)vu- Evflm) =) 92;@9 szcuﬂ“ Hu)zt%-f'@]j”
@ V&;) T, E@) Ztﬂ—(J'Tf’)"Z z’ r?‘t’“ﬂ*ﬁ? J-Zwﬂj
o' a5 Lo 0970 =0 = e

V.7 =3, [v = w.?—a*-@%) C‘*—t+"ﬁ9+%'<)=f+’+’ :]

VIt g =L 4 (o).
% 7 % Tzi_f‘% £ } Z{f@\) J_'a_fcf(m)owfcrr)ﬁ»,-ﬁ

= 3&) Z"" £@)- 'x +Zf@)
= Eg 7) J__ {’—Qr)(%.-f-@ G2 'ng)[%"‘@*'zj
3_]@_@2 J_H@) Qr' +ZF,C'T ’a" = Z—Jﬁ_@).}-:f-&r)

,,g@wmﬁ

' g E_?-E ".?- %C_CCO 'F@-’n,ﬂcz.) 4‘2- CCB) H“.;O{—O—I—O =0 |
R (%3%?:" %

T
T
= ny

@® S

T x (7 xZ)=-2€.
VX (Tx2)= Cc U@—CCV 7)— (7 v)c+fp(va)
=3¢ %(1) - 3T — 5 2B, (1) +7o
:Ztc, — B —0+0 = B=3&"
= —2c

Scanned with CamScanner



- s e e = s S R e e S e

T

)= 74) = vy 7d =7 B e

V(47 - 7(h) P (3T P —

2 L Wi ' = d -V-;’P-@" ' e

@ v (7™ %) = n(h+3) 2" F - " E"g(;_“’%_% x —,_3_.’31—2.3_ W
— o5 T ox T3 o4

Ve F) = 937 ()] 3y 3 -5 Al

.,vfﬁw) W+@”(’€'F)} | :_ng_gp”;q%ﬁof
= vy FP+T 3}} PS5 2 T

= nq‘”’p”f’ + 3™
- L-f—'é) V(’J"ﬂ S@L_ S
ﬁ@@ sze, and— it u} = —& + 3 Ca ?P)’P Where =

N

% (@ )+ (® LY ol
a Kt —

- {\74 2. (ﬂzﬂr&) - f—?)% ELﬂCauv(’f‘)j"—"gl"éEt e
i D, 7) w——(«. ﬂ)"’j+J' @ ')wﬂt\é}

LB am»t-—l—w ’-5““
7>

b -396

’f

= -3 xra
5

Scanned with CamScanner



e T e e T SS———" 53 - - . Ty ™ s Y oy R T L A e T S
= i e -

PM!VE.-' 'chvﬂf’f)"“V(VA-) VA‘ / ¢ ' E

'%Ll‘ A = A 14“A2_3+-A~3k MM&’JﬁLk mwﬂ W&Wg
wat FES 95% 7z)! "’Gr”‘ )3+@*f—» % )R
VX (VT +F) E_{ o 9] 25 ﬂ {%Mj A fag%_fzg%

Lo "2%} 1% % 7R
= Z[8% (%) -2 (% - ’%)j]
- Z[fl, '3&,,,_ 9«) (,,;ﬁ + 3
- A{(?'%Cq—z’—f—raﬁ’ﬁ‘)ﬂcg_.—L 4—%3/ 5
- Ppa Gl GBI
_ﬁZ’Lz&@Tﬁ) V-ﬁ-]} =) 7 C’V&)}““V M

= VCV %) — VA = R4S, M

O Wm V%Jfo&vwvw o 29
{% frene ﬁj\,‘, 4(-\,_12‘ ﬁ 0\}‘(’)2‘)/
- /J/ aﬁmwu,wzf

@ i e, 67/‘/“‘/9””‘“"%?“4- o 32 MMIM %ig;%': W)
J/ g d-‘ [,—2,% Z 4—9_«3) 'L)
%1’6‘ Fp) * SNE OF 7 N = 7 ; ';’3’
Mgwm&fﬁ) * N m Cl,;’(%@,f;! =0, 4—_{(9( v,9-(;3 9)} Ez,
. e ,
.ﬁw r MM i
Narmal dewe ! ac,;/ 434—3 T

Scanned with CamScanner



paprt - e R e S st s = -~
- s, (Y - e ) - . = - Y a - — - - s ]
R e o - e ~ - . !g. ﬂ?. v - ool e e e o LR e S st
S s A e o vl s * el - — T ——

@ Led= P (x,p,2) and ¢ (zt=c, Y8y, Q_—-f—-dy e f&.ejf—w]&bmﬂ,,@
& o nid. %erwiz P(x, g, 2) and B (rbax, sy 2442 8
A Congdataw 22872 50N %

@ T ot Ploti ol Hoo qartidy 3
3 i e ateye Bba) e 2P
® cradnate’ Lino ﬁ'—“% 202 eider ok Pyl

S v ok %:ﬂ,g‘
v 48 & (xlwa—emf;.e,», e W&u\ fE—fﬁL

‘f‘ﬁ Hre arormge w%wmw
Firralisa e oy SRR L
® Exane l‘ﬂuz/caﬂbuf/n-é) .
= ¥ < : mfa{m,ﬁ‘-ﬁ’&’/
4{-’ =% ax +g_%,<r*df+%§ S CM;@?@-
Yo Lm <P_ 2B Lo+ 2B +%%-:@-

sl T o : - Gﬂwmﬁ%d/s
SOl 2 ‘“‘Hﬁf'ﬁ%%ﬁwww

AT ¢ o Mv%{% v @Mmduwo%m&mm%%

Rirechiral donivabie T 4T & o omporsnt- 7
i e dugechim g dho nnihvecke da ©

¢ |7 \
% o the direction 2037+ 6, A

-~
ng—wd—) wleve @ P[Z"———%%_\;—é“lr 5t 0+3h %( %J'@
V{2 = (s, g, xS = )

s pedt onad dosuvalve = VP& = %:7‘(4’35"”2-6):3,%29:37 .

Scanned with CamScanner



34 Y thoak A =
Fero

(/@ [’l‘/*'”'u.ﬁ fj’}r j

A € ,"'/ S, '4’ ad {"’ ////Larlr,_,' -—--f'j J‘//I/
Wil b av ”,»{/r /Jr o e A JFJP'"’ 4”?/“1 =2 4. al-
s {’w"‘/ﬂ/{’(r i /,,) A"VW A= 77_} gt J .x
VF V= vl vh | ead=o ¥ . 4
@ Prewve V']’rpﬂ: n(_qu)’P lj— mn 15 G.’Gf?'/)}!?./r\)r—
v N = [V P 0 M g
’ Caf;_v g 7 C““?%T) -

=) P]de—jgi-iﬂ +n(ﬂ—r)?(216(
:-"ZEVL( -lf'yi-%)l%’ + n(n-2) 2oy {"2‘1’ —73
2 n(5' 2Y)

2
=l n(n-2) o (o “'J%)
Bh C 2y -{—'2:)0_1_" f'L(_n ?‘DC% = Ky~

;?ﬂ—l‘f&)gd—fgi—%")
ot ( )Cx"&—y‘”f—&*jn“"'ﬂ )
‘ Banﬁ‘a*'t" =il N L e n-
T R L
me?- ".Tj—C'r)'" %

T owf—mz%ﬂwyc .

© VO =Theo] = z%@? %ﬁwﬁ;
= Z@%iat )= l C’") z%***#ﬁ% %

’ii(“ (ﬁ’)+a£ i X 4

= %_fv”,/(.%"ﬂ*'%)'q-%‘%- %J‘@h‘.ﬂ&j
33;,4,——- ~5 5= ;rtv*‘%‘*%

—_—

}

4?. “’V\.’Z—’D) M’:l'_l
K= BLaE™ = A+l

£ a4.

(esy +%)z (3%72) aﬂ“(?’*"f DK fo iorvhbin
A "“c‘f—cP ,

Avs caB;—_-B%?d-%e: — g it-Ge
’ﬁ ﬁ"{" A oD 19 AL l’T"YBﬁ}T\_X’M\N{ {,:"rﬂnt 'f'ﬁ\ﬂ&' A X Tﬁ‘: @Wfflumﬁxf

Scanned with CamScanner



o

_:_-_-_-_—____ O&{\-e) lik\\ lt ]t()( nﬂl ) ;5 QU W ﬂfi‘{t\,hm (12_ LQ-JL,\,& 1
o 3 A

. q Jt\— e L s a vieckar (Q'lecpk s el rsf"{ﬂ-"hﬂfcat
' g t Bl ! Y 6—11"&}—\ ﬂﬁ\f‘ﬂ-(]

> AT L}Q\_

o -

o

@\tu&—\“ L «_t 7 Y Gw‘a.&'nn\" e bt V= (’7(_ 42 d.) t -f—(j.z.?d %
4—-kkfr 3) K o Astem vl ol @; n—-—,’\)‘/) o
Sﬁr&h«» FO 2 b,y ,2) MM?,MAMS?M% is)
P«j/mra}\@v then yig=o0
= vvﬂﬁ —»oév#%&oww'
NS vxvé 3 (

VA—O '%ﬁ% °T (Tgi V‘z)gk\

G ck(hm\. C’E T 'FG&*\-Z‘G)U\[

4 (a.v ’_.(a'_ié '
TrA=10 ('7"%76’ 9%
e Q) i 4 \ _ﬁ —_"
=0 L+ 0+ OK ) Sace BB =y
s P hove Grubinuatee

\nvxv¢,ﬁ:§v¢wM" tenal v
o7 d o6 bath golanreidat & wralrnwf

colonosrdad, ﬁCa,,«/ V;o% -
/@.Q. ;' 9 ch_-f- 3%,)4_%(% 2&)'{“—"‘( -I—a-%)

_ 2,
:# I+44JL“O e

Ghobion @D bt bor)) o
en *‘@”"8““%} e il

T ?WA v5 Lfa”rzrac(-vw

() {\ r\ /\ — L] ..1_)!.4-(3?— 3%)3-!-(61—-619)(

VXA = 3-@-%— — ot+ﬁa+wk~

b 655 = 5

—

= & wLwTNﬂ%’WJ'

Scanned with CamScanner



e e . T s AR GoiEaoney o D e e e s R T
e ey o RN e S it St i S Bt — .
. = — -3 . il
e~ o $ Zote A=TT- S
Y B 3
N\ : 52
f

¥ 3 A . B
el (a — o {B — q:- %: 7:"_ N
B o T R
Do & o K&afh,ﬁg 'Z’L&%fv}ad; %:5;23—#123,{0(5,%)
@ g, Y bz Y P 2‘37(_'\8—%34—:&(799“
@D v =2, v kyy d=a-zpflxy
W ere £ JQ,_J :P\B M%W iona ‘

acy,(_’x)%) = %?:i = gk

| £y (r) = 3ot
C=q *Cz*‘isj , € b/ 24‘4: 57 M,a%&{ww.

Sobubin R (froo fprorions poge)

T A 2 B aee (rrrrotodeonal Hiero ARG

o 7 (A B) = B.(TxA)— A (7xB)
B dé'f-é_-— ?f@ = =00

I o %g._-__-Lf
9% 3 s (%)% = “”b”j._
Mg ool 2 tle Swodpes ) at(17,%) Pv%’(b"zg’)
o :@Wwa—bgfaj
: = (a—2,2} 1), 051
Nowmal +o C&L“’(';";@?V%I I,~) 2,)):2183@)4%1/9% |
o, 8T 20 Loy it =€ 5 09

—8{a-2) + (-2 (2=

= ga-b=1p > sa—bk=4 —0O -

Scanned with CamScanner



P S,

N P, Y, 2) = an= b 2—--(0\;9.)%‘@ P”"*
banass of e a2 s

é %7-12_% b_{___}@

=5 ,b=1 G@_ﬁl *

@ ?ﬂ ¢ MMW#VQMM V=X,
feane o~V

vV = V(@ T) = 7o (TR — W @x T 7)

Scanned with CamScanner



Inamitan = "

Ex ! Sl"um theat— pn = 7 P”" ) Hlere = |7 ,

= 39 ;3-@1") = 3> TN = ny _'Z oL
= ne"' g

= " 3 T 2, (ST

- x -t-%)
= nfr" Z?J—-—Tv:;, % (7 "dy'
—__ A~
— n_‘Z?—L—— ?\2% = e ZL
= L M ﬂ-'b" Vv
nm A

‘3\3

§E\. o ek ’V‘:F-Cu) f (LLJ 7L
Viw=727 LW =21 THw % = {F@OZ
— f,CLO gu — D)

@ P?‘LU’U".G. 'V 1”“‘_ n- CyH.O » _2_) (O'[’\,MPE 4 l\S a Gﬁ‘b’ﬂ-wad:
var= 7 (To") = 7. E%_CTVD V"ﬂ warrg(D)

'v_.( nw'ﬁm) 'C)
o 22 ""it:g‘ 4
" A %LTn“l S ,L(’)(‘- j Lg% rf_j
.
7 [ nv’ Z VT@,MT iz ?) |

" ’6’) B
i :E (gn"?:)ﬁrm F) 4" 2'(':: 1-4-2]
~ n[&""w )4— 8@ j ’9”]

)

\!

)

= n[D% L

_ :[%__@ =) "‘%*‘3 ,?j
Eﬂ M—%Jqp v
J = n.(_n+\)‘15’ e &M

Scanned with CamScanner



e —

v\f(’l”) =Y. ?JCC'}’_) — —V_;—JCI(‘T) vr E,‘ Vf(u): JE,CM) Ff-g

g ! —
= v @)= v s O
!fao"” Coor=3%]
= ig_),.a: Vf("")[ ’V(JCF) f(VF)J-F@'d
= 3ty 7. {0, L] T
-

= 3t { ,;@),f;f_sggg}z’;
34 @")Jr{f"’ E@)}(rp 7)
T A0, FH ﬁﬁl}"” = 3f(¢)+f”t@ e

V:F(qﬂ),_ :FH@,)J.- Qlf(rp) e al'.f'.;. 2‘3?:5_‘

)l

\-'é oz T‘l—?[’,ﬂ'}: df —_2:4_{ - @F:fu;i 3‘“—("-’3)/5'%- VH®)=0 -
>

Fer V;H'?)"i‘.‘:.vﬁ«x—g‘%% 0 — O
we A dibte 2etag®. Tow 42=%

Ma(i_ir d% J%"j"f}f =
ai ’%a;'""'f"ﬁ'— TE"

V# “'fr”%\iv m"(ﬁ"’
me—@ w—?- '%:'2’?‘

‘#—Z’Wmt,;_\_,l_ct M\TgL 2/%8—?}‘%
f=—ce®+>D ; JC('T)'*D =;“ e

Scanned with CamScanner

STIT

=

T
y



Ex((6s) T ) S dofferenbiakle, frove fak f&) P 15 W"ﬁ”""“‘w

}--v.-:-

VX T = Tan T+ L) TXT [: Vx(CPF)”/V%XHCF(V
,_{n“(ro)v'r}xfwf(m)o [ =407 §

o glure 5 [T @ TR

= i@@;xq\)%o
ﬂ@5+0 =
T -

— 7 +0

‘ 30Cm)m i LWT‘O@"U\}WW %’Llﬁx‘@_ﬂf

FMQMM’Q,’QE miwoﬂwmf'mw(%’

E the wz%MM +U*%“9M w’y -
C& @va%)’%**v**"9 "_?@
2 4, (xy2) =y nE =3

. 29,28)], = lommy) Nl
V—ﬂ(‘zr_,ﬂ) Q 2 %) @C

| ﬂﬂa-» 2 j—atlomhal oSy
" 2 2, 2, 2 )

, ,V-CFQJQZ—)“’;—QZ%&EAA/ {_?;Nr VE:,'{‘ QQ-CQ_)-—I ?) VS?’TVQ”(
i o Aﬂﬂi‘:&ﬁ Vﬂ?’ _V_:Cﬁz = w T[g%?, 372"

a_] Q—‘?— 3(‘) wﬂ&wﬁﬂwwﬂ

e e —————— I

Scanned with CamScanner



.

[

o1t s ]
= (-0 A 2D
7Y '3’963%+ %YL‘% FHE "’Txﬁg’ﬁ%

&

5o

V.

\l!

_P% IV

R'#.g. = V.r%—: %{J@@4—@@)+ngé@) e 1

S ?C'H"S’:O:[:g—::f'ﬁ"‘g’ ) &
o Do is 2o AL s : A&C’W%‘Wﬂ%

Ey., For coBook valne WWQJMT@
%@ Ve b A-C 5&

A 2’5)1—!~fm, 2)o g 4—(,—@sz

'Fuw??fobs c/wJ, IquﬂﬁWh %@/M? '
TRE= % ,; — o +BE~ —(““*)ZJA

ix Bg 92 +[Bc(a«—2)—“fj'<

2 () xE 2z +az?) ) +(m’"‘f’9’(

Wi} i LL' ”’@.—L)Q A4 oK
Aksaw~ T A —= O

. Pepientik = oR oo
= R—l = O > a=4 | C-A"h/e)

Scanned with CamScanner



£y s
,_J:,,sf?» ; _NEETOR. 1M%Ec;élﬂ’ric(r\d [cu/fu, Eﬂ,{
e C“). = R, (W) T+ R (0 5\ i R3ctk)ih'bjm;«:£3v lzu? F"” el
Weme 00, B(w), k) = Co
e T 16 Tw]é 2 [ £ (e

A
- A rb
‘(‘R@{)OLLL: ?f ﬁ,(u)oﬂu«-f- 2
.

0= 0 = fb%(f(u))df“':[r u.—-:-

S

o U= A

\ A
A 2+ 2(WK
- e " )= (W) t -+ 3’@)34-
O LINE (INTEGRALS - Lek 7w ) bwc

Re Ho o e3lh o V«tcj_"‘”‘%’ (%1"3'}%)’
IS, {D ¢ P (u=w) onrd P;_'(“fu"’:) y .
ok A hare Canbimusns oﬂvw/f\%h;f- 4.
fok B(x,p,2)= AT+ A+ Aol E &
WAL

’I‘f\m»«.: Tf— K: ?43 exce,ﬁxaarpwm :;xmknﬁl;fn R', 'a,g:’cgﬂi)b,ej )
Were (o, y,2) ts Augle - vielucd arn’d Pios G é-_%é_cz} p
C—;%PML.({)\,S ¢ u”\,‘ﬂ&’\,@% 4 K} ‘t— A
" [MRds b indeperdent drtie btk c R geiiy ARy

P

,Q,- #)ECQ(F ) Sz stund C‘l/;-,\a C,R&/J—LD( e C l’ﬁ«.Q /
C

?; by (‘@q\,mu‘np‘)’m V)@_L,{"a“\”“rgfl'&l.ﬁ( 1. ﬁ:;«( ;}_‘: “—,(T‘a” '_-',_—;M p
CF —sikscalis. ]&NLQM \Fm’sLud‘.\_ c;éj A oly= 5 ’FT :{7?0

-~ rg%tcroax_*k ‘%_c‘f_(n‘

(‘\_ ,"\_ C"W‘-\C{_, fd('{{ :_"',‘\ e

Scanned with CamScanner



o | . o= . .h._ an’d -'FxOu Gﬁ%%(/ﬂ"‘) ' i

) '\"r;if,m/b "({}'7‘ 15 i 74 l C¢ = R W W ;( lF
. ‘ P, (W, ", &1

. too\}dncia ’Eﬂw m %QM f?mﬁr M(bﬂ .} -

fo v d7 = @5‘1?4—’%3*@@ (@i “’%’3‘&} ’

e fib,ai&c,:;i% ,f,/D& oQ% —-f CzBCP%) qgoo)

P

= $(x, mﬁﬁ’ P8 %J;wh P alf, oty

Scanned with CamScanner



ﬂr:’& { F s a Crndeenvahive )g—'&ué Vfrai—mjﬁ»ﬁw\i

WF’— V}(Fn O ) ((i_ FP‘;ZLW ’f'(,tg&f_ F 4 W/&T‘J'z&m;z

@ w@mﬁ?’ TR W

]
o s

2 )t f ?TFZ‘@(’%%)’[%’

VDA FP.C?(’%’%)\

s 9_@( ok i) + FQ..QKJNJ_J%) (_7(1"3’) ZQ
= F C”CJNJ') %)

NA,_.
7?%/: F({‘}L 7 ’>+—§ u@%)b}%*ﬁj (‘?‘J"ﬂ)%)d%'
= F,@c,wan,%)ﬁi’%g(« i ,):L«j/# jz ?F(ﬁ,“a)@JEZ

PGSy

2=%,

Scanned with CamScanner



= Flyh,2) + Rl v,a)]? . F(x,w)l :

Filsrhe)+ Fg/'zrm i R F(,@-
o= ?"'?,g_, = F@(“?E)
e Fre 0,0 L0, M&u—

F"“ t-(—F}‘i- K @_CE 2_,_;;
Thws, & ne Md :
rr gt

AN s F=TXF=0
P, et

| Iz

2

Sh i ik & neceqacsy

i/H,Wh—J (?A{) PRI o Wiﬂhﬁj
‘vf‘JT— Fciw +5 dy+Rdz be an ﬁxﬁc)ﬁ""[‘h&e@/
s HL.Pvl— V)( f-’:—_'zf_ w M—Q_.F“—Fl"_,:/} FSR

&vH:—fﬂﬁ—x F,drc + 2_&1/4—!3&% =4 = '%i&m.-{—%iwf;i&??
%Rx&&m%%@

&%'X_"’J‘J

Scanned with CamScanner



St o T CITAR Ay e e et : P s .
R e o PN R o e VO~ O b e S e e 2 s =

i LINE IN"TECRALS o
Prurf:@ IEP‘ @’34"2914-1%a+—c 2-20)R , envadnode (F-dP ﬁh""'ﬂ/
tre poltTs <
@ x= 24> “?W{: {erx——oﬁé:el) NPT |
Q The KWW élr‘rw (0,0 0) o ’ :___.:

0 E L g st o0

@ Ko da= (Qﬁ,+3)dm,+ x2 oQ/J”!- CH‘% 7—)0€’t
= 2.[:"’) dnc =(4p &&
3‘:‘_ + ) = (ﬂfl-ik
= 2
(7w = f CTESIR Keiid f e
- =0 3 1_?.‘(1’-—'2-:4:4'3 B‘Q_g
et 2t gk S L%Dabt AR ARE A

f CQ& : =0
E g_g:itk%.—:
=0 b .= OH-%"—S—" 5% 5

o 1,1) 40 (2,01
MW gﬁ‘”( )AA;MLM,

=040, '\30_: r=1 »
[Fd = [ Tgasydon = JW)M 5] = o,
C3 U=p 4104-,0:
. (ﬁ a7 = (R M—f—fp( &m{—fﬁ.&fm — 0
@ S’(h"m-’?zg\fb,:i@ W (p,o,o)im (2,1, 3 7};%4@/5;:
X=X = 2-2 Hk(gw)ézz =% =

— Xy z '—-2
k; %._,;:’{_— fg~’_ 4‘;3?__'2__%.— = L j./x_,""Z.tﬁ)(- &{j aQ/‘V Oe?‘ oE;{—-

fﬁr DQ/w ""_f(Q?:-PB) 9_&4, 4 2tt dA+ (Eot- U”)"u' f @p*%JrQHHL@“

E s TR

oz : v v R b o i i e e i P 3
o S < e - - - l-;“—!l;‘t’.lm"'i.n-\‘h - ", E RGN N s o 2

Scanned with CamScanner



.y - -
—

- . ' = o~ i - z \
- Y - : e 5 o -
“"&""—*-*—---—..‘_ ¥ e S A R oy m’m.—-—ﬂ.—wg—_—aw——‘ -
F.df wbars.C

F"' f;fz,u‘f‘) C) 1 *F-* @.ou-'?){ +(3 -—x)a ,—?/\mbAa,f}_,
bs‘%tt&p,cbum mm,o,“g’ Fwwmiwﬂvvu{a}'
Lnes &g‘a"a"fvx (o0,0) +v(z 0) M@-fﬁ_w%ofajz.)

,.

F
. F.d¥=(2 dnc + (3~ =

'Tf\f?— JN’W-S/;\J’M—‘&) gji;wwé/é) do o 8, #E=0 Vi %:9 E

. =0 rr

Rl :r@m:w“- =

TA,LsmWMcZ b (2,0) (3,2
; e T =32 T2 =t

'xz_x,, ,~"h

£ = HJ_—+2. ’3— =2
M%m@h[ Jj; Iy, &7*?_&7&'

fF AP = f{z&+a-){—zﬂ:3dx_—+@zz t-2). T
e Leos =l v
= fl o ”.;’L'ngt: ?’&j& o

{14, ¢ E:@M?)H-@g 4) § | awraluate §F i asavnd

thie c ’H ,I)C-

F.de= Qz«.%)a{m-i—@'z, Q%)&Z @99:.,

hlongtice. $trmigtd lone ﬁ' s 08 2 =0, dg=0

| .“FM Hf@"*‘“{]‘%"q”c fQ_OL-OQﬂC. Cx”ﬂﬁ”—’ b .
t AW&L?W&@H; r=2, ’H,:-_oh;i afac o,
| & L Pdae f@ fo)o%ff% S 8@ =64
:h_g,_-lﬁ

' T, R 2-
Wm QWMI@O, ﬂ~%~t-
A~

]

j’ F.dr = f {Q,U. a})f—@%)’%(a)&t%—{z@-@ ~4 (2- ;u%)} (—aﬂ@j
=0 KM-\-?E 5’)!“‘—-

=0 = —Lr+zz5_-—30 :
=_03 ‘

= | {(P’ Ve v s)x (2 + ) 1)

Scanned with CamScanner



, : e - omar e B ST s WER L
e e e e

RN Y1 2% A{g—;\/«a,’ar::%’\: 0[,3/-:2%5&)(’ ’
e, A = o) doe e G [ K dn
‘ y ~ - - » %'V 20c = _’.i’- ;
R [l G DT Ly

=9 0! i

&
%
3
¥
3

. pemsy i el 24 & .
8 I Iy LV T e
?J!fm oI G A feathis 2, 1 C 2

[}
4

);
%

e g,%)oe/x.ﬂt—%?%"?”‘a’ﬁ e et
Calendpe £, . 7('-%_7:2)%:'2_ : ’
L fons o0 +0 20 STy 4_@.;@{—1“2-;5“9(
C. t=0 el Sg""‘{’wa{t: H?‘w@&*
= [ [yt BOAESE 1287 : £96
wtfJdt = | (grstrash
g gf o (1-coap) 8 Sank + et Ll 7w
: : Conrk G2k
7%( [ aapat -+ (R G atdA= Ipporct 8['7-' 7;]
= 4(#; + s ,

o

Scanned with CamScanner



,‘EF. quw fenf B Q{,cm+29¢ r (2yax-4)] J—Lﬁ/c?.'{z);e- o

. 0o oo edive 5—12,%? :

L) Fuuld Hee seodos J—MJN & f i (B
oA~ d'%ﬂ/z

) Fuld tHie ssonic dane v Ut g

b 'E—'M {‘\faw (o, =13 o (%, ! 2')

-

oz conerirodive s Q;— CWAE= TXF=0O

cla 5 B T g w wﬁ@bﬁﬁmw%ﬁ
@_fﬁ "ﬁ'a%+23 = ‘fc’x/‘ﬂ';%)— 3/&40(..*!- %%-f—f(y,?;/)
{ = Pl g2) = ¥ i~y + F(x2)
»;édi, 2o - = e
A _ 3x2% 2 = Plo ) = XTH 22 H 7y)

5]
LJ mdmm ,ﬁg% 2)= _4,%4-2,5 G, 2= S -
"'f/‘ﬁ)“ ’\g
:y\% CPC”‘-)%%)'" %&n%—f- x & g"‘a/'f'z-z' "'Ccmajwu?’
u) Tﬁ,c W o Adgno = ff’;_. - ,_‘( clBa"tP _(aUP F(1,)-4(%)

J

|/

= 4)6‘72.,"_'J2') -45(0, F-1) _
= by 2o = ST s
TS

50, b thook @xG’b—ra'-f- z&%)dmw%oc%cwa rz,g,w?}%,t
b o 2poet Merenbint, fonee Crtvze e covreafonss

I A E - _
CAnse Le¥ F = LZ’K—QV%+ 2"5‘”"3’)1‘1—(’}(%% ocww&mﬁ.%,
-*’ij‘r)ue,cawﬂvrgft ek condtion thook Frdim
‘ Uy O .Q_MM &&%—@m ( = &UP) %— F“FCfD Y
| cpk F =

| har(, e Aee- T tak Cunk F= &, Heret U i egonch differ

iiamT, Q{;@\/X’ AN fc’/)oa_c'/F’"({).r/AIG—Qfe_ova 51%__
M % e (‘{“J,flj—l- gc 2- Q,,kg'" %MF%J

Scanned with CamScanner



f z! " {

S‘F:nua 2,4,[ | e I}V{‘w'é_"‘v : ‘

£,{§ A fi e JE:% 3 }ch[’_ﬂ‘MJZAI;)v 4?14;\01%% a fmfvop_u U oo f{’r&‘t‘g.d;p!_ .._
F= 3214 (222-)) +2K e

@ the shraight line e (6,0,0) +o (2,1,3) -

e /ff’mAe. C S e ,)_,’_____21;__}

© The Cuere O&W Wﬂfj’c: lfg', 320 = 82 fw'm/ a=0 tox=2.

Golmbion- ¢
@ ’[ﬁ,e.. #Q)Z—M*-P/P'ft‘c 67/1/‘/0«1‘1

(01010) to CQ'J’;B) s 3’7'\/‘% :

P—0 . Y=0 . F=0 =
2—0  1-0 , 3-0
OJ"E\W.Z_ 'f:: O--—-'?_{..

+ - +2dz
n Wil == [l = [k det (B72 Dy
:JIE_@,C)‘E'M)-f-(zﬁ.s{—-f)&—r st (344) |

1=

=5
= |6 T
: N"QMW::J‘F.JT =16

e g 2 n- ‘
® [Fd7= f’[g.@w"w@w H 2. 204D~ t}d:tﬂ‘(li%—?)“’@"t'ﬁ)

e {T@g{5+ 1644~ -1 4—&{;’59@%—2]41:
s f ! =y 28 5—’2’15"),]
t=p -::-_r @94: + 16T+ 28%
t=0

—
—

&7 3«.3- 82 o, Y= 'x.}’ ,2:3,3

@ “;,Le\_g, a—{m caSANe ! K= If'y )) - J g Y g
Worudene ’;fﬁ-ii‘-ﬁf%‘fdm+@x%—'a) -
R T T &
X=p :’-_(E%q,—f%xlf‘-%}j%_} %xﬂd&

= [3% (248 ETdr 27

X—=p

= 8—1—5'/‘?? _ 2t = a g iE

I 9
N - = = l?--(:-f-i}‘fﬂ
° _ [ (etre)t
= 'lp,qf}:z{’-’-t+9f:]it a—ia(é +8%)° C

~t, g =t fromnt=o tot=l.

t Cs=gp), o5, £=28 %_thz:B{;

J

0

(hne)

=

A
I

+zdz

et 2t — 5L,
(6. (Ao

Scanned with CamScanner



< ' SR . - s 3 - 2, - " i iy
3 7 e et s i R A A S e A it it ’ B

-l : - - e M S S

St it Q,;ug[«,—?c M,mtkj W Cel b ]
@ Sho g {—Mj’ F = (270&/1‘2’5) = %J & 5'7(% K k’) a WW

«,f/q,c e W'S‘V\&M v ,'MW\Q At D’Eﬁﬁa@—ww meﬂd
oo (r,-—v_ 1) +o (3,! B)

%M‘ V)(;Z”O.

|

P 2 o
N WY F = ‘L ,j K =3 1{ @xaqa._g,@}j}—kg‘ﬁ%(”y&/
A %9 % ——1(51%9}4—;4{%@(}5 :
pry 1 2] 1 ,30?___,(%%@
= OL+*O<']L‘*'

éf:vaz - %@% it Q/S'Ca’a’?/

{;@/JOM' 2.+t,. F= VC‘F ‘7
Oj;Jt—%) ¢ ‘*—9"[}4‘5%-2 K= %—L""’%“]-"’%K-

;'LM a’uvce, ’%.én Z%g-’rzq’ i 2T
i ey B =
% |

= Zxz (&) .

i D bovhially wrb %0 % B
' e{—ﬂ\/(/h/ 3
%ml i fgf(m%) %ﬁ L a2 |
LA e % ,gw,am
3258 ey

3
Lo un c,D\ﬂ(JJ?, f(y,2) = ¢, Plx,2)=XZ+5 h@(ﬂ)—xﬁ%
Yl o CF"%S—FOL%Q—I—C’. u)-e_ﬂ/(:e, C,_c!.f_cz__,_ca A

Sred pork Wotei dome = fFﬂPw ”J’VCPMT :

j(%i 4—‘%\5&’\4—@7{) @xm—&gﬁda})
- ‘(v ?C’é(.e,: 5 &64%’0@3,*—%%&% "“J;!-Z') _
e Cﬁ T = g By - 7

j - E’Lﬂ+’)¢?:+j

1,-2,0) N
__2/02’ ‘ CIZ{)

e —_

Scanned with CamScanner



o e o {_ :_'f""", =3.: _-‘i _'r_- x Jaiipo o A Y v. o5

= "-.‘__ﬁ“ oo

Liflerenbint ,:M - gumw:m¢ 4 ,2) amch Mot z

2_’1: Qqudf_)tpﬂt = xvcﬁv(r 4 222 C{J?: L5 Axa .F.")(.Q(‘/P“

ﬁcg/L-l— Fg,"gfﬁ"l-% d= be an L

L ) . |

BXS y wa 2, 222) , (gvee) |
A B W L gnase
T % | R n) ByEdl

@) ) 2xF| 2o+ 7 (-2 R 2t 22)

< Hhe given &W? s o e ch diflloranbinl
Gt d & ::qu:zwﬂ)docd =273 Jg i Q-')L%a(’z'i:q/ e
@, 9 g+ oqzar—k*%%:f—@flﬂ‘ﬁ)dﬂﬁ”” Y '
" fﬁ/oq 2 asze yosahles,
W%/U%Z %ﬁﬂ__%qr 29 —axZ
%%Q'; % -7, v = ) BZ OQ,V,,% _

- Rraled), $= 2D B
= xE= 1Y +$02), P=-*IH vy
; and h(x,n) dree ﬂ}’JQA :

U}Q\m '—_PUJ;%); zC% %)e,ﬂ‘ﬁﬂﬂ- :F(% 2._) = C,;) 8‘{9{,?;):1%,{_62)

'f\t’x;"d')':‘“‘%q"/ﬁ/"_ ) Vi WRoxe C =0 Gt
Thom Plxnp)= 2T D G
@ Ev-aliate E«(ﬂ[z M+C%E-{——Dcl~‘a,-|—x'arﬁ".7: aim&a,%#mm
[ M Hee. fpa‘l/rdz (1,0,0) and (2,,4).
i ot all ke hote bo chuci ofelicer

Yz doc + (xz+D)dy + xy dz i g\wﬂ\z&w%%gwm
l E=(vz, w2+, xy), Shom VXF= | L 1 K Sy

£ : c}‘&u. ! =7
o Kpopur® mw’%m% b Ao ttiak

yedae +(xz+1)dy+ xydz = dP nyca&&%g%
&) jn&zaiout— C’K—%""D&y—i— xydz = fdcr"' = cF: + C

Scanned with CamScanner



- -y e T ¥ e T R AN~ Rl I N . . . e, amee— i A st “NPTd o T —
- AL W, BV el N ~ e o ey v SR - PRy S ¢
S it S A et P — m

i 55 o i 4 ;

s 'l 7“;;”’{,9/ Y. 'ﬂ'

v > PR3y

W”"Q""’:ﬁ ok 7Y, i ,ﬂ/ﬁ/fr(y %), ¢.~ jz-{h(my) -
¢{:‘~:'_ = '2‘-‘4' ‘F('ﬂ;a)) ’F 1 ” ?)'_,(‘2_ (’)f)'ﬂ ,_,49,'(15 ag,_
o un C/&_Ja(lﬂ— .Q("'h%) ’3’4"/’[ At g}e(p/r'ﬂ £+ = |
W' C%QX’J”)%) = %32—*-%4 “ ?“) 2; ,LD wrd
. ( o dot (2 E+) "l’ﬂ’F nyde = Ef’@"% ]
ng%+"{f*]o 3,8)

— 841 —0=9 (o)

—

2 aduads_ (f-'—'_ e
@ % It F= (52y~- 67“’)1 + (29~ 4/)1 LA .
Hoo cwse ¢ m o xY fDW Y= pin 0 —
Cr r) to (2,4) - v
e [ g6 Sy (2gh g

e rgne s,
f@“ g 12 % -4
5,;1%94—%-—6%5
= Qz—-lé—kéq ~148)—(1- 2—+l—-’b)
= 3243 *’_}__;5_'_ CW)
O EW‘JWJ“’ ?Fdfr uH?J/m F @c ﬁ)g)w—('g—?-?)l oo
T o

':-2:.,,1/1-/{-’ L

‘\L__._

e B
(S C e w%a)wm 2
wagg A7 = (-2det (g2

”f [@akf‘?ﬁw)d@mﬂ‘r(ﬁd( M)ﬂ

_-(C— 282k 4 19851 3._95%21: ;Q,Get]d}: J[}Z 43(11&31}

20 = [Ftnok(Coop+#-300t ]2 =g (/LW

Scanned with CamScanner



A Az Gy~ T |
2 Luiny)d% + (22 Gy =707 B8
i - kol Henes B
Cowy dZ (s an BXACK differerkic -
X = {é“ﬁ/ y M.M . g;;{%/ﬂﬁiuj .@y/p}? L ‘ ’
=L .e,fneaz/vu»‘-vg and 5“'%"‘4’%1;3:% ; ﬂ‘m{«, =
F, doc +Fp dy Fd2 - an 2xa b v 45
,"l "-,"__Zd%:”er,e_gl E:ex@y+2%3)f+(x%my~%5fhd)}
- T . -f-or-&}ny/ﬁz
N, TxFE=|L () K
% % %
(exy (20 (SinY B
—f-zg%) 2Ly (25n9) ( _27%42&3 :
e T + K (2@y -2k
= (ptop - o)+ EgEW T Sy

Splzseh @} Sl thoat (22@37(+
v

—

= o1+ 0 oK =70

o, thiene enints 1. : -
Bk (P2 Loy "'””*@‘%mygifwmjd%
% Yoo

= dg = At TGt BT T penioll
Wocl"a”ﬂ/r\/ﬁtzw%t@b% > C

4= Lozl 102

,_-F,:_- oz Co -l—?Cq,Cﬁ’ﬁ"ra{%’%) 5

c% = a'_%ﬁu'h'a"’r"p\-('x) 'ﬂ') _e ‘Q/C‘x’%)g c_z/f\fxﬂ)zf(;#
Lo ne Segorne, 04 ’ e A

LN CF?_OE’Q}:’—I—?CZQW:j—FC; C':C’:*;ﬂz' %}W

K ‘ ? : ; =

G Yhe corT 0.4 ey ol
R AR P AT Tt e

Y diMMMM

o : .fff;, x w3z Feeabeddy
S et Lﬁ, 24 afee,
e

h

(<., %:5. wgqvmbg Ei/ffby+%zgmjzc

Scanned with CamScanner



TR AT, vk

@D Ewnalieale

——r

f.

fﬁ-' d o ﬂ.@f'*'h-a ko cusere. ’)Lq/'f “ﬂk’, z= |

‘l';':.'

1) =

3 o ; . oz

U ”'L:'(" v{)@_(f-l’f\/\(‘ AL‘/J‘F ('.‘p'l ata f{if'(‘)"’" (:U;“') -t{_‘)(f,ﬂj f~

" A = Ly ‘b i /:\-' \ -9-'2_”’2\\! -

§ 5t 1 B

't ’lﬂq’:' , 2= Lu}_ 1, 2 Z—-ﬂ o

kb sy E=l 2= {20

(‘.O)&’ %:C@-‘L‘J W:&M'&)%“’ 2 OL : '3
Hom K.. da

1 tow 417
= (Y&t 2.0¢) A0+ K E ot 4—@7}-&2‘;3(’0?2

= (Gt a.asaﬂ) d(tet)+ catd (cut)t+ (Gt

Curt +2)-4(1)
= E: Cont — Ll

bty vl

S| M+ O Z
= (@ab - goat) a8
. J\W-O‘ﬁ“ﬂ _ f@aﬁ,wﬁ)% = ﬁ[&%ﬂ:*‘“éﬁ J,_. -

b=y = L[t =L+ 0= () B
$hosws oot e woomil done. a'hufu f:.mg{cia, LN
it fro- A to 0 —eguals iz

o b fotnedic arar
adtheae ponts whetles the: farct fietd docanarmdic 8
o not . .
ol s~

; o ' JOA W“A-H-BW%M
o were! b tois froce et g6

‘ <>l o far C#_.)_: )
," The W{L@&m MM E Qmﬂmﬂ‘%wnbﬁz

Scanned with CamScanner



