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cega e
(Vector Analysis)

3 AE _
Sfe ERRlE TR KA s TS & MRS AT 0w O
o} (o8 RepeR Bfm ea were T« wHy 4 A e
i Fore T<oE ArEsAl o i) < Ties o gedw oF [ T
T TG A

R (Scular) T 1 (1 T LIPRET A g 7R = g fie AR
e CFER AN wH| (@ T, e, g TGIF | AR A
eI HTAel SUET, (R (FE (scalor field) | T SRATR wow BOT I
7a e A T TR e ST T g SRS T O

(T3 (Voctor) aﬁ:mwmﬁmﬁﬁmeﬁaﬁmmmsﬁw
ST A | @ @, T, IR (A (Eleotric field intensity) TS|
T37 T TS e TET (99 ST (vector field) | @b TPHEH T
fify Dra 432 T TN R LT SRPEEE W ¢ i A iR 3 A
G BES @ (39 AIRETS < e o B 1w

aFF (TFA (Unit Vector) : <TF (937 @1 G5 93T (933 T W 99
1% A @<l @37 T 70 a4¢ 9T TR A 20, IR A/A 9T OFF & TN
e A 3 T TE| TR G T A = Aa; SUE a &I (S

PR E3T eeide {Veclor Algebra)

I A BeaRhE IUEEE ZWE FrST (Three dimensional cartesian
coordinate system) JATE FAQR! 43I (TFAF 47 TARY AN TR
e @ Tl T JARA SR A AL O A ST T
ALA. S A, U AL A, € A, TUSTH x, v,y WS TR AR
(S0 A (T AT (BIT 1] € k T 97 T a7 T A

TS A= Ai+Aj+AK (5.3)
A =3Ed TN TET ST AW A, A, A, R T R T

AT Ao | A| =vVaA+ A7 +AS G3)



3 Tfe S T

13 CBFRA WR AT Seierd st Eona ere T,

A+DB=(A +Bi+ (A +B.)i+{A, +Bk {5.9)
IOTEMR b (TR ROWOrea amwd Soilerre Qs fer onem 7,
| A-B=(A ~B)i+(A,-B,)j+ (A, -B)k (5.8)

X SV A TGRS BTG 49 | FRCHTH TG o A COTA PR (Scalar
multiplication) | T € 4B cowilg 3¢ A @I =37 W O Pw=
CA €T (939 B = CA,

KIS B =CA, B,=CA, 992 B,=CA,
afs =i @ A 9% =% g 992 ¢ 9FP R A WA B Wl
I (SFA (W | .

S5 (TR T B Y97 (Scalar or dot product) 1 ¥ (BT A € B @
@3 A CFAEPH (AB) @ A9 B 9 W 9IL ] R[S @M 9 97
(OPIZH O7 SFIFeT G &P 3 AT | wis

AB=ABcosO 0<0<n 0.€)
QA TEY T A S B PWISR (9 TEE (AB) 93T o I
TATres Taelf=t ©F 1 CeepeT SRR w i

() AB=B.A . Rfawg 1g

(23) A.(B.C) = AB + A.C 3ITA

() m(A.B)=(mA}B=A. (mB)=(A.B)m @4 m ] T

(8) iizjj=kk=1 ij=jk=ki=0

(@) (AB)=(Aji+Aj+AK) .(Bi<+B.j+Bk)

= AB + AB, + AB,

(0) T AB=0 €3 A ¢ B X @©F7 71 &Y S A 9% B

SRS |

323 (‘mm‘@“l‘ﬂﬂﬂ {Vector or cross product) t A € B (ST (=94
1 & T T 99 (939 C=AXB ‘

A SR (THRT AW G2 T WKITE] (FIA (9) AR LT IS A X B
A% Wi 12T e Tl 2| ude

AXB=ARsa0 0<0<n (5.9)

C=AXB ©FRTT A 8 B (ST *OWFE 397 Wierfas aae
GIFSTA TS Gl A, BB € C £Fh omnfs Sriv s a1 %% A =B
FASE THHAATTTE AXB=01



(5% Tane 5

e s@ifd 7 a1 (8 TR T g
B) AxB=-BxA Ry
R) AX(B+C=AXB+AXC IS4
() m (A X B) = (m&) X B = (A X mB) = (A X Bjm, m 90 Pl
@) ixi=jxj=kxk=0, ixj=k, jxk=i, kXxi=}j
(@) AXB={Ai+Aj+AKX(Bi+Bj+B.k)
= i J k
Ay As As
B, B, B,
(&) AX(RXC) = (A.C)B—(A.BIC

3¢ WAfIRER (Invariance)
@ @ e Breer So Fems a7 i 9efE@weNiT (nvariang
qAE

4l TP, { WHSCRAGK Fleted HBR (x,y, 1) € (¥, y .2} @ AT
Bed 93 Ry 0 0o Wty (Be 2y i 0% wwl A wee e gHe
TR

gy 093w B o @ W D ST wRe el o, v e
(v, 2 IO SPERE e QT B e AN "Egﬂw B |

P A TN 4T RY T IR (xy.z) TR WA ("2 @ G
FRITET A FBEE APl 2
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T =a X+ any+anz
Y = 4y X+ aY + 232 (;_q)
0= oAgX + Anpy + a2

@AW ajk, jk = 123 & xyz 9% @RS x’, vz G B
(@FFEA (direction cosine) B e T (r.%) A T eI
@%_'-‘Tﬁa‘ﬂf?ﬁ"m {QOrthogonal transformaiton) I ZF |
SIwE @i aol W7 R W oo o o Gy & TR
B B FHeoade v W o (xy2) =2 (X, y.2) T @I (xy,2)
G2 (x, y,2) (3%) TR TR TR, O U o (xy,z) @ T
FRET RS IRICAT IF 4O |
TARATTT k24 yP + 22 () FAEET A ARSI, IR
2+ yz+;r.2 = x7? +)»"2 + 77
GHEEE AW A (xyz) = A’ (', ¥,z) T IR G FA A (x,y.2)
@ Gefqea 3= 20| o 79 o= ok :
Ay (Y20 + Ay (5, 7)) + Ay (xy. 0k
= A"y i+ ALy N+ AL Y2k

3.8 TR wlRrehe (Time Derivative)
WA &R Y 8 WEE MR AT @ (TPF AT TR T AEFS
TR TR 204 i | (ST 97 v wheTe (@E e |

Y
X
S o oty e v (R
t | f-Ba\]
A*fﬁA
0 L X

5 5 4 : A9 (599 A - 97 IFa 442 SRR



co%a Rege g

B A MW A SFET RAGE TR AA MRS T 8 e Sear
AFRERR M| (TG AA 97 T AA, AA, AA, T HNRISTE TR €
P Tormms A90STE M1 AL SR TN AA, AA, AA,

AA = AAP+AA+AAk (b¥)

G4 AA @ At WA TS TR &L miﬁvﬁ%cﬁﬁ‘mﬁwwﬂ
dAfdt &7 FeeEr

dA Lt A (t+AD - AW

d T At—=0 At
_ Lk AAT+AAG+AAK
T AL—=0 At

dAL dA, dA,
= T | =" b
it et k {3.5)

Gt «F N SPe Y SEehe w9z Seen W oRshs
ISR Wi |

3.6 B (Del,
(B8 JRPe! (leferenual) ATV @ﬁwvrwww,

V = i-;+jr—+k~a— (.50}
9% (TFT AR 4¥ (SHEAZ ¥ |

>4 AfSET (Gradien)
T I @ (xyz) 9F0 IR Q@Y TG (A | ST o <7 fSwrs
(T Vg w9 I TY) GO 2 9 T,

d g _ d@ H@ oz
t’z(a+18y+k )Q 1 “a (5.3%)

=37 Aﬂ?@’ﬁﬁﬁﬁwmﬁl‘iﬁmmm B 9 ARABER
TR Y o0E @32 4 e AW @ 99 T a)

T TR @, Vo GF0 &5 A 969 9ed |
W A =Va =% o (5.02)

3.2 WIS (Divergence)
273 sresyd IR e W o W TS 97 ©Rrele | afw e

2P T T,
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BT AL TF

VA = (i —C-}~+ J -éd;+ k %),(Ali+A2j+A_,k}

DA, A, DA,

o ay o

@A AP WR WAE WA T QAR IS T o 4FH (DA
SPfEel 20 WIS 93 o FRAN (Surface Integral) & Jral | wfe

Lt 1
VA = I_)O;J.A . da (3.29)

ORI SS9 7% 43 1 T WA | SRS =2 a@h ) o5 |

IPATEOR TR T @I AR B0 2 fh (UFEn weriaeR e
T HEes Taa TP TET (SHd WeAhee TS o A 9w
TR | T KEns SeNE 18 e HE O O T A {9 TF | oY
O §F ST At 93 4f Si o e 9RE |

3/ Ada=1A.da
l'il S

"ﬂﬂmmﬁmﬁwﬁmﬁ@ﬁﬁwﬁmﬂmﬂ—ﬁﬁrﬂm
AMTE 9FT AR IR TR AT TR WIE, T Yirw Afeaem I
fega At o 41e QU TR Y TREFN T@ S O o Berwyf
ofES] TV OTT TH 94A OF &7 YT GITSlg FAN IO A WS
25 oF <7 e 1 =%, |

P
-S“-da IA-E“_)D): {— LA da} ATi {5.5¢)

(8]

Frrq W | 97 AT WA ¢ 94 TONRR FeTA| s F TGO V@A S A
97 TAT TR A 97 &S| 3w
[Ada =T VAd (.30)
5 1
QYT A.da T SFEOH ECA B da 49 WG FA QT A ©TEW FII
(flux) @9€ da ©FID 93 3 B WREaT| (b)) TEEw @e
oS Teg e T fe qg |
QA BT @, (35%) AW quE @F 5 TP A 97 TN THS
ST, WHRTET TR S TP TR SFE ¢ WESEE SR A 99 T
Tike Ay | S TR olied Bea A 8 e Feom IR S
¥ FSIW VRIS JAIFETS IR T TR



(T8 AT 5

b A4 WP (Linc [nteyral)
3 FfE 37EeR TR o B To b R e Wl A@as R AT
IE | T

b b

JAd A [Axdl

a a
S AR (R PR A WPIE A @9 U qr WA Al
TAMTE A 9F AT TA A W FA FAR| TR 4 TG TR QW
FAFE RGFA AR MEM WR| 43I ©F BT A @ TIEEE
(Conservative) 35 7 T @Bl TG ISR PGV Al 97 @Y A
I &,

Adl =0 (».34)

3% FE (Curl)
@ W o7 B S A wfeAed 99 MY @A (T T AR
T 9 TG AP W Wa WIS (I WEGR T I TW) 97
W AN @ SR e A
Roq 7w Brhs @ ek o= W @@ argr Srernal NG
OB Ax Ay Az TESH REEAF . T G x TG T G y @ z

g 307 ST o vb SaEE A jXk = ~kXj = i TEEIE
FE @9 x Befes Z@
; Lkt 1 o _ ;
(Cutl A), = usals = As (xy.7 + A2 + AL (X2} Ax Ay
+ (AL (Y + AY.7) - Ay (x.y.2)) Ax Az] (o)
a9 BTy BT e g e Him oy e 47« B =Y,
Ay, - 0. B
(LR, = dy dz
IR €T y 8 2 TR AFTSTE V1S AT
JA.  JA,
(Cuorl ), = (n— L
: 0z X
) dA- dA
{Curl A1, = =— —
i dy

AwAL TSR L JAF Prbey $F A @ 0 x o FEE (determinany)
{1 2 ol A



v Bibe TR T9

CurlA = VXA = i J k
a 4 9
ox dy as )
Al Aj Ag

Q¥ T W] AR TG (534 da ROWR ReEs 7R T @4 A
aq & stz < T @ SRR g @w wpic e i I oew

<§ Adl = (VX A)da (3,20}
CETA dl S0 P O W |
wdfe 4B T CFATS da 9F 009 Tk B AL a1l <3 A9 o v
A 7 R AR TR TR (5.%0) AT (T (SR Y (FATA da 9F
i S AU

(VXA = Lt l

§-50 8
e § v AT UFRR OIRR QY RIE fOR (eI (T
&% orgTe YW FRIER T ) TE O TR e Y § o9 B
HeATrae @D (SN T G477 T TN T4 |

A.di {b.3%)

330 OB g8 W% (Swke’s Theorem)

B 47 T T, I WG TFRNE b T 9ol e @Y A
TR B AT T T @ @A T T I (SFAY e @ Wi
AT N T |

THER 5 9T Y U2 LT I AP GIE T T A 4TS S
Y 09 A A AST 4R A THAN AF WG IR T LA |
ey «or 26 o @ i A 9w creg o >R @ o 97 S
@4 e TR TR B Ieeed iR TR A ATER A
IRl ] SRR AR T WA | 4T O 7 SRl A

95 Adl = ? 55 Adi (>.28)
Ci
LTSI WA T AR TS T G 7 T FAA TRFR AT T
sV A @ A w9 A Awfey FEe 73

|
thi—m Asi ¢

1}

é Adl

C

ALl Asi

1

2 I(VXA) .da (;lqb)

b
afS% A (S @7 Toaw | «f5E @ TEEE e @9 N o) 1A WEE [
T SR TP ST AR A7 T GO A | GR ASIMe Tl gy
TSR TR A @32 AR el IS TS 27



&% R »

)bb GHEGIRE G {Laplacian)

TTos AT Org o TeTR AR @ qFer |
e Vi=ilp4 j ek
e ax dy dz
TEGR V. V[ = VF
df alf a*f
T 3 RB
Wttt )

V.V W nee W Vi 9% 9% SRERRH 9 92
FIIF FAAICR PRE IE|

VAY TRIEN FEE (V) ALEY o349 oy @R ( Formulas from

Vector analysis involving differential operator, V)
A (xyz) TEE A € B IRIEANCET (SIW OTRW SR €y
TRTANT M AR FIW T O Ao @ P

G) Vidy) = oVy + yVo

() Vo+y) = Vo+Vy

(0) VAB = (BYIA+AVIB+BX(VXA)+AX(VXB)

(B) V.(0A) = (Vo). A+ ¢ (V.A)

(€)Y V.IAXB)=B.(VXA) - A (VXB)
() V. (A+B) =V . A+V.B

") V.(V.A) =0

(_b') V. (Vo) = ;? av ;}!

(») VX(0A) = (V¢) XA+0 (VXA

(o) VXx{AxB)= BVIA - (AV)B + (VHA - (VAR
D) VXA+B) = VXA + VXB

(%) VX (Vo) = 0

(38) VX(VXA) = V(V.A) - VA

(:8) IV¢dT = .[¢d a

N\I(Yxmdr Iﬁxda YR ¢ WA 1 WATH IGFE B |

(3 V( ) —'F!, @AW GIZ GFG (I IJIRA IA
SfETs T 1 23 |
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{ Solved Problems}

ATAIEA (Problems)
31 g e, A = 3i-2j+4k
e B = 6i+j-2k

kﬂﬁ CTF (BT (unil veclor) iy A 9B ([(Z T TR

{Two given planes are A = 3i-2j+4k, and B = 6i+j 2k. detérmine
the unit vector which is perpendicular to both A & B) |

A

Wi ¢fd coFe € = xiexj+xk, A S B @FR B TR, WA
A8 B (TR T TR TA|

W CA = 3x —2x,+dx, = 0 TFI

q. Ix =2, = =4, )
TEAM O CB = 0x, +%x,-2x, =0
q 6x +x: = 2%, (2)
QAT AT (3) @ (3) AGEIR R e A,
x, =0
X, = 2x.
C=24j+x:k = x5, G+ k)

OF C 3 T 90F (999 T9
C_ x:Qi+k)
C Axllt+ 4

Y 1 ~
=+(=j+—k|
\WsT s

2 TM A = A+ Aj+ Ak
9% B = B,i+B.j+Bk
i
W TEEETIFIA, AXB = & A B
B, B B

-
-



=E e s

AXB = (Ai+Aj+AKX(Bi+Bj+BK)
= AIX{Bi+B,j+Bk)+Ajx(Bji+By+Bk
+Akx(Bji+B.j+ Bk
ABIXi+ABAXj+ABIxKk+ AR jxi
+AB.jxi+ ABijjrk+ ABkxi
+ABkxj+ABkzk
O0+ABKk AB;-ABk+0+ AR
+ABI-ABi+0
(AB: -AB i+ (AB -AB)J+(AB.—ABR K

i j k
= A As A, (ﬁmﬁ@)
B, B, B,

2L E, Vpy) = VY +uVe, FIE ¢ @32 y W& O

0.

ooy = i +8\«J +Tk)f¢w}

g - ; o
q_ (by) i+ % oy j+ a (ewrl k

_ ® _aq;a . Gy . Ao
(¢ dx Y _]X) ((h rJ)’ d ) +(¢ s Ty o7 )k
INCIECHETR L T
- OVIIr-o-‘.yVo (ereriens ) |
81t ¢ = 4y W TR V.V 43 9w W e
FLTHTE

.

a 3 3 2 403
T = Ay iy 4 L (dxty'z'y + koo iy
oX dy -

S

- 165y« &xty2j o+ 12xhv ik

3

Vo= (ax d J - k) CUATYE + By 4+ 12x Ny k)



3 _ Tfe g T

a. £ L i 4,3 i L
5, (16X°Y°T) + ay(Bx yz') + az(1zx4yz)

]

48y + 8x*20 + 24xtyiz | ui=ji=kk=1
@€ jj=jk=ki=0] .
€) MMIT A, V.(GA) = (VOL.A +0(V.A) OUE A 4FD =34
R
TEIR A = A+ Aj+AK
V.(0A) = V. (¢A1i+¢z\g + OAK)

(a— i+ ay‘i + aa_zk) AdAT+ ALY+ 0A K)
i d a
= EE {BA;) + é"}': (¢A;) + 27 (dA)

_ i@ dA,  d¢ 0A; 06 dA;

= Al+o ax+a A,_+¢(.j +82A‘+¢ o
_Q 3¢ (Eﬁ dA;  dA,
= A+a)A, 5£A~+¢ + r.:,y+ 5o
g—fi + aajz,; + a—.—¢k).(A,i+Agj+A;k}

d i -
+¢( + a— + é;k),(_.A;|+AL]+AI-,k)

= (VLA +0(VA) (e

W) AN I A, AT VXA = 0 TWIE, V.(AXL) =

g
LEIRIE N A=Ai+Aj+Ak
UL L = xi+yj+2zk
aeE AXL = i j k
A A A
X ¥ z

= (A2 Adi+(AX-ADj+(Ay-AXK
d g . d :
; y= . - N A - ! i
A3 V(A XL (ax i+ % J+ & k)‘ [(A-Z - Ayy)

+ (’A‘x —ADn A Y-AX K]

o d
— (A7 - A.v) S \+ Ay - Agx
% (Ar - Ay + Ay {AX —Ax ¥ %)

dz L

= — W +K S il

ax - dx T ay '8y+:' "t w

= 4



I TR el ¥o

0 d4) (3 ), (O O

Er dz ax Ty
JA oA, GALY. Ay JA
2 x1+y.l+1k][( o ) ( "a—;)” ax"aT»"‘)]
= I i A k
fax 3y ofe
Al Aj A1

L(VXA)=LO=0 (emfie)
S| AW A = bxyi+vzj-2'k WIT JAC"” QF 9 T TF | QAT
aTA x=0.x=1y=0,y=1,2=0,z=1 WWW‘%@‘HI
{Evaluate IA- da where A=f:-xg.'i+yzj—x2k and a is the surface of
the cube bound:d by x=0,x=1Ly=0y=1.2=0,z=1)
Fab AL
RS T94F (Divergence theorem) SPA (AR 3,5% )

JA. da = _[Y?,A dt
5 G

ffe, . 2:.2 B
r[(axl o) éy.k)'[-ﬁx”"'f'z.l—f- k)] dr

1

= I{6y+?—?.7,‘]d‘l:

li
e JEIEY

: j e, 1 1
i J(Oy :) dydx = J [3}" - y] dx
0 A F 0

I
= j‘('} = l:) dx = 5/2 Ans.
£
0
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x1

b i 77

1AM A = x-yv)i-y2j-yzk T, A GO 99 TSAW SN
TINE D ST %2 +y2 +2° = | ORI (sphere) TR 7 Wi

932 (C 9 I (Boundary)

(Verify Stoke’s thecorem for A = (2x-y)i —y2%j - yizk where § is the

Ltpper half surtace of the sphere and C i3 its boundary)

i

T S QAN € TA xy B 4FT TF T AW 97T 49 9% @F D&

R
C 97 AN

IAF, x = cost, y=sint, z=0, 0st<In

SiEE é/\ dl = é [(2x—-y)i-y/ 2 j—yik] . dl
C C

T2k -y)dx —yZdy -yz dz
i

i%
= j (2 cost — sint) (=sinty dt
0
=x
HqE, VXA = i j k
ofox  dfox dfox | =k
A, A, A

YT _‘-(VXA).da: ,[k,dazjjdxdy
5 5 R
ATRE k.oda = dedy @ R Al xy S S

(projeetion) |

“ I_A Jﬁ? 1 pexd
Ddxdy = dydx = &
R ]

X
tly tx

x=—| }r'=—"\‘J 0

|
= 4J‘J]—x2dx ==
(}

i O

HHGZ CHFA G TR A dl = [(V XA) da soihs meny

b



o%T R 3¢
apfsieT

Y A= 3i+aj+2k 9% B = 4i-Sj-k I7 g WA TR TN
TR o 49 IW W F9)

( find the Value of a if A = 3i+aj+2k and B =4i-35 -k are
perpendicular (o cach other )

x| 6 ©FF A =20+ 3f+ 2k R B =3 -2j +6k a7 THRS(
@R A WY FF :

{ Determine the angle between the two Veclors A =2+ 3j + 2k and
B =3i-2j+6k)

o T A=3i-j 2k W@ B=2i+3j+k TWIA

}(A+B)X(A-B) t g7 = Relw ax
(IfA=3i-j-2k and B=2i+3j+k Lhen determine the magnitude
of l(A+B)x(A—B)|

8| P WTE A=i-2j+4k 932 B=3i+5j-k | 90 4% (537
Afaarw A € B 9 oIS T 9|

{(Given A =i—2j+4k and B =3i+35j-k, Dctermire the unit vector

which is perpendicular to the planc of A and B)

¢ HNNMFAA (AXB). (CxDy+ (BxC). (AxDi+ (CXA)
(BXD) =0

{Prove that (AXBL(CXD}+ (BXCLAXIN+(CXA)L(BXD)=0)

i T g = % TI@ Vo 9 T WG TR
qi 6 = % derernnesbe Valusof Vi
9 #Me EFg @, VP (%) =0

{ Prave that V7 (lr) = Q)

vl A A = dyzi—vixj+ ik TIE (A X Vg €T TY T TR
(IF A = 3yzi— yoxj + x%2k, evaluale (A X V) )

SUAW A = 2xyi-yizj+ 2xck WIA VX (VX A} 9999 4% 3
{Determine the Valveof VX (VXAY if A = 2xyi— }'22j + 2xs2k )

vo| PRIENE A = 2vzdi+ virj + xfyk 4R

B = xy'zi- xzj - 2x7k



(VXA xR IR FRTI
[Given A = 2yZi+ylrj+ Ixlyk and
B = xvizi— xzj - 2xzk
Determine the valuc of (VX AYX B |
vl T v = oxr ’EWW‘TWN o =

Fq (5%

curl v, C¥VR o %0

Tk [ =

(If v = wXr then prove that © = ];curl v, here © is a conslant
Yector )
W T V. A @@ R x Q@37 0rT A 97 2fel ST I
Lt A.ds
; 8 ! 7 - XN
TE AR, V. A = o g e
As

@ET Av T O Ag WA URE EORD Re x D@ Ay DS
P A 2067 T |

(If V . A denotes the divergence of a vector ficld A at a point X, show
Lt Ads

Av=a{) Av
As

that V. A =

Where Av is the volume enclosed by the surface As and the limit is
obtained by shrinking Av to the point X }.

vo | T e o TR TR p oy 95 v xyz) @0 2R 27
Tt G @1 X Al ATF TG A WY G & FY (T,

V,J+°—g%= 0, @A | = pv

(A fluid of density p (x.y.2,t) moves with velocity v (x,y,z.0). If there are
10 SOUTCEs OF 5inks,

Prove thai V .J +fi|2 =0 where J = pv)

dt
s8I 55 B |Hds, w@mmde @ VXE = LAl
e ¢ at ¢ ot
(AN 5 T IFEEAT ¢ 9 WEE @ I S |
12
(If$ E.de = - B_t cHds  yhere S is any surface hounded by the
C & $
curve, C, Show that VXE = fl 2 )

¢ dl
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{ Electrostatics )

A#

o Eol

T FEF TR (FL (Electric licld) TIEE FMows ST ana o
T R ofeeRmr mm ) o v IS R wesfrs 3 v@rea
TETEE 3T WO |

TTTE TWWAI WA (charge) WX (SN 4RSS GF TR IR 9
e Y TR A OibeATE |iEne A fee | awew a o
=TT (TR GAR-LY ) TeTEE S S |

13 TTES WM (Electric Charge)

HC T W HE Q4T R AR i W &b e Feer R oo
T ST FEE 9% GO @R AI H0 T (8 SR S AT e ¢
G wg i STl Tw T AR apeta Wy % WE A8 13
T 2E 739 TR b WA SiheRe qfegd el OFE AT | g
97{‘%?_‘.< T WEGE WES  (charged) !, Mom® w6 LG GEsH
KT @R TS TN @92 GG FIE YUY LA & FTHENHS FG
= *Res WA ¢ R e o g@ sy R sram it (T @
®EEES of Y @) e R e — SIgR € WIS dde a7 §IR
e wwnd & AR T &FE T KT | @ 3% WIES 90 W
T2 7 47 ] WERE TEEN (AER) 3 TORE @ ($RE) miE
=3 TIE FEHW @6 WYH AIHT T, WF WY W®OT T qR I T

-

T Wﬂ {Electromagnetic) S0FF ATSEEAS JNIE &A1 T T T
T SIS I T LTS |

ar
I A

A EF A9 HE (Coulomb’s Law)

ST aen (0 T qRE i S Sendee g9 TN @ I @
TE WYEANE TR A T o B9 T W O AR

wEeE Ay PR WRT a3 |

(F) GG @ WIS AN (FH 7E AR TS WY FTE

(¢) v g WH" 9% IR TR @ T &0 909 W) @ Fegea)
T TG AT 9T AT R AT TN Wﬁ*ﬂ'ﬁ'ﬁ" {Inversaly
cropoctionat) ®%




ot Sfge pody o

() & #XT T AHFPTRA Prore FAARS | Tl S o R
43¢ Redoed mmre oy e _

W%(@)@-mmﬁamwm)ﬁ@)@W&aa:famm

9, € g, 0 R WA T B3 BT <9RR o w97 5w By
A 77,

1 qu.r,
U5 e e
T K Z g @ g, B wEe e TR 9, ¢ e GO TEER
T, v WNLTD @I g, W g <7 T Befr 30 (B o) @2 e,
BT I FOR WIS (permitivily of free space), €A TR & 845 X 10712
T/ Esa fibw

(x3)

& K »F
n

foa 2 - R am g, € o, 97 worn =)

9P I R e (5 @l @ et i o SEtEe G e
IR Trre wnpEy AR e TR TF AW 2R w g @ e
AN B AT TR AW ~RAEN W6 owm <, @ RSy A
TN ¢ T Afemem T o

T T AR R WA = 12,3, ) Wi v w @
R W q, <3 T e 7w oa,

S T
F = dme, | 2 " (x3)

uﬂFﬁmmmﬂﬂfiwmammuﬁamwwmmm'ﬂrﬁiﬂﬁww
SRS R R | g A 95T TR g w1 T | SR
TRE IO WA 35T 2@ AvA O3 0 B WA N @ TR @ e
JoRTA WP @ W WeH IR R A T T T @i [
ATEER FH APR ARW AR AT A O BTEA 9IY el o
ST |

WS T 1% (Volume Charge Density) p & @ I

_ g e >
D=y TR (2.0)

IR2 *T W TG (Surface Charge Density) p @ &4 I
= ((jjil W/ﬁ'ﬂq- ({3)



2 oy

SRS WA I v e e |
TE ot (R R (P B g TETeld HEE AU @9 am,
p=1 R©)

.o Bf%e CFF (Elecuic Field)
4% guER TR T g qw Wi w99 wdg Terafer wr
==Es T 47T, < R 7 WrRGh FNTL | GO0 WM TIME TR
~2% g7 SRRl 1 KR I WS 7 T 7S OfUR 91 ek REE AT |
<23 fiffE =R S el 9rs @ Ry e Sibe o5 9@ AEhT @
< WA T OIS O 43T (A AW | &9 @I R <l wre w1
T7 T @ sfe R ofde T GggT T I & BT SE9 (Field
Intensity) 0@ | TR cvare £ A BIES 0 2291 aft @ ce Kgrs |
3 9909 Ties < [« TN FOR TR AR TR,

E = % fRE5/27 (2.8)
€% (TFF FIA AT O (5 Slgel T T | A WX ($1) RO F G
T WESA /) g oGl oa (0w e WA 1) TEE W
2T A I AR ACSRE RS B Wid e T | AR SR
ZUperposition) %W,

T 2.4 S L

dne , | T,
= S g/ (2.9)
e, i 4

q;

—a O3

BE et gLy @ g TERIIT o FETS ) 97TRE TH W

2 B2 w9 TIER 2 ¢ (Fa WA W A @ B0
AT W g 95 TR WP e g g 8 q, TS Berfre T e
AT wiE AT T A,

o o (q 0¥y, QHsts W fi.=__‘1‘r~'\| = )
dne, O Is G




- 5 Fe T vy

PRTF ¢, € q, W DNFE 4 s ofte ma £ =@
I 1 /ar . qs.rs ‘hrx) :
F. = ~ o= s o TR : / ?a
£ g =y {85 T (2.3)

q = 4nen\r:2 T,
AT T ST Qe 39 W T T g 9 0 T Aee g
s ofs ga wae Beq
s waw $5ma e wE B o
E = ——'—J.qur e, gy {2.35)
Ame r =
< SF LA A IR A AR (S Wms TFre % qmy 7
TR A T (T T AR e Wi v SRR (53T TR

T TR G w8 g, G T O S IFA 4 8 b Y x @ ¥
TR T W ((foa s o) | '

b4
b
b+ =0 e o Bone s 29 e P
|
[
[CI
[
Q 4 I X
q;

ﬁﬁ-‘i,ﬂ: o 9y, ‘ﬂ"ﬁ‘ﬂm [ ﬁ"f\(’!fﬁﬁ{‘ﬁ“
P e Sfve cated WA 73 (35 ATt i) |
1 9 q- ) et ’ .
ol Sr.) W/ 5
B= g (Br%rn) Fmug o)

(XY 4 ORI ST O B GeRe, Toqr P RS oiee cwwm T
=

: [/2
o o b fBNE (q_)3] T SuEe g [CRe
Ew ine, [(a2 58 e S



i TReeTm ¥

293 FEEA (Lines of Force] 3 PR QTG WiE WM I ALY
TGE TGS (AT A A [ FAR T TREFA FIACT LSRR LA
,m@wquweﬁwﬁa@mmamwﬁﬁmmm
ﬁﬁ;@miﬁ@@ﬁwﬁ%miﬁﬁﬁﬂlw@&ﬂmaﬁmﬁmww
mﬁg@swﬂawcﬂqﬁmmmﬁ@iﬂmﬂmmwﬁmvﬁr%ﬂw
T | @ TR LT AT TS 6 TG AT ANTF ' 8 B TR T
TiGe, (T D @I TR

Ba % ; IFTAE AT Stbe (Fraw BIEA|

48 e f4®d (Flectric Polental)
AT q IFH LS A TE AT Thee Fg E (T 5ALE LA
771 @ 9ol [ oy geefecs o BE YT b OIS SR A O T
! BT T T
1y
W= - QEqd (2.59)
d



23 Sfee TP 69

e o s F TR o AR e IRRE 39 TR | 2 ige (e

L @l /B o ¢ = fol @ vw
E = a4 (r,dl)
T

(2.38)

s L (el
al W= fn‘é—]fﬁ "—‘;_,-—' (3¢)
1

TS R (integral) <3 SRS A TA T~ d (1;)& ATG r 7

SR TS (T¢I O, T2 THG AT (];) a7 Iz AR W

T3 TR @ A € o T v e R e g a7 wfge omm
W4z AT T W A S 43 IO TR N %A | Sige o A 4
Ry Wi TR 7% T 7w Ry wee W W 95ER A R W o
Ao wo Wiew Reary afonne @ AT 4w T¥ | 92 WVE wer o
(FTAl B T

$Ed =0 (x.3%)
o 416 i OfeR W FESTA _(conservative) A I & FHY

qd (central torge) BT A ‘i‘ﬂqﬁ +{0 yEETR 20 O COF 97 ToAm
CTRTE 5. 20) TS @A TR &TF Fe

VXE = 0 {239}
aqe TS Al E=-VV , (3,3}

@A v 435 AR [ R, ey VXYV = 0

g G wfee CRIE A FINR V (x,rv, 2) A T PR
o UV (x, y, 2) (@ ST e 1@ T Q) FHEIE ve ©F

TETA 4 TEE TR <foe (59 Sgel k. Rewrm wfE Fom T e
(.50 ) TR

Edl = -9V.dl = —dV (%58)
)
A3 JEAN = (V.-V}
i
1
T (Edl = V.-V, (x.%0)
3

GAT Sy (€ Ofee (FE Sgel © @@ 16 3 Rewe sider Rew 7R
R g wdie @ e Seae HlRes G o W I 20
= =

V= [(gd (2.25) '

— g



Sz wfbeEn 3o

T (F GBS 1% wEw q 99 o HiE 7F SYw

oo (o A
dne, I
;
-z S
s

38> 9=f foy ofw o @7 gwrew B foqa g fer sde
‘Potential difference batween two points in the region of a point charge )« &1

TF 4T R GE 492 A, 8 A, 97 9 9 R (B xe) |

L &'I Az
r|"=_ |

I"M
l‘ d
" Thz _ |

87 se: fmam@ ¢ 9759 A 6 A, ATHEE TR RET VA 4, FdT: -

G WHH g 1T S ReR REw o3l Re wiem g & A, To
A, oTE8 WIS @'y wdls &

W l'.iq" # 1 1~
Ay = S o ol
T 4me I\r‘_,\1 rAl) R (239)
W
5 ."\ f\a

R Y, Vg ay et {2.38)
Tz IR MR VA AL = —4e (L Lo /TR %3¢
TTGT W AR VA A, e |.‘A1 7 TETA (4. %¢)

238.% 9% HiTEw §g AETHA 493 (Potential of a carged metal sphere) ;
@ AF AFN 4G oETEq AFE x, G992 GTS o TR AT g (e
Y}

- orEg @l 4rgg Trer b T Oike (69 *F, [OUR WHE SRR
SEITVTY SRER TH | SR IR I (R SR 3B g O ohg
CFE A 6N MUY WK OEE (GT S TAES B | FEE God 9T
FETE WA ] TR Ofee (W AM ITIR FWE #17,

\; s

I
5
[
b

|

P : (ALY
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B8y Lt xy) TR Ay ofFTET ok @6 Raw g
(T B 208 AT A ) 4R W

aq T34S9 05 7= ( Potential Field Relationship )
R T @, i feg e fey e & Reprm wde ofve mwa
@Y ¥ T W AES |

Tidie dv = ~E.dl
= - Ecosbdl (224}
T % = K cosO {x3r)

G E cosh T CTA E <7 BHIN SRR dl 93 WA (BT 2.9 |

¥

\
P #Ecose

b3

fBaaa: r REe Ecoss & @ 7983 E w2 o)



2 sigef s¢

(L) AT _ ve b <ATRE T TUE, TRV T 9T W Tl
T TRE F 99 @ HeTm 906 |

L a7 W e i T R o7 T T aw ok are e
AR (T 0 = 0) R 47 U P TW SIS WA T wlomiee
forthogonal} (& WA (A =90° ) s |

TG E 9F T x vz WE JAET ST FA T, FE3 MY AGH
Red THER (derivaive) 94 @S B @ oM TR0 o0 |

e E = iL +jE, +KE, (2)
@A j, k WS x, v,z F IIET GTF (BI91 TEQq E 97 50
P FU W,

£ = -
q1 E = - (i F:X + a$+ k %‘é) (2 mo)

WS Sibe 0BG E TR MM V99 % JE2E R TR | 9 7
fern SIS 2o T 9aR SeS LS @Y

gred V o= - (i rIé‘_\‘%+j aa%+ k da:;-
iR E = ~grad V (2ey)

af3% gen TSy (mr Foore |

LY srr@zvmqa (Gauss Law) _
i 7!@"‘[’3 (closed surface) AP BT (PIT RFm L A7) wWeares
BoNTT T QR & o BT TG D WA WY G5 oy Ao
TR | 9 oRE SR g R AR M gty FaweR A 7
A

43 TT, AT T FFT G § 44 QAT A WHR q WIS | @
& ¢ T ST RS | WP cF (@ FE B W

B ey el T (303
irs, 1 )



3% iR RRFE T

=~ dd

5a v : 07 sfrm age o% 5 TR foere ¢ aal 3] awm)

WIS § YR (M AT W®WED § WHTFE TAF I ) efoy o
wfeaa T o7 1T @

Joaiy o8 g (x.29)
s =
AT da TR S TR O W WADH 922 roda T v, 97 IR
HIEATET B da 7 0T | DA

o o4 08
E.da dne, dQ (2,08)

A d T=L da W@F&ﬁ'@@ﬁ"rﬂﬂ_m ¢(solid angle) | (GG F&E E
T T AW AL L S N e R | @i

E.da = u fao . 4 4 b [ = 4
Ar=s, 4me.,
-4 (%.9a)

By

™ R wer g o s a7 93 @ Res R o & e
T T B T @A T W | WA TR WEITA & @] s
Teo| 99 TR WF 4n TR

ofr awiidE Ry @ 8 e SoRR SREE IE, T FEOPWE
Feides @9 1@ e TE wIed IRl (O IR SR 7™
afe., 1 T3 o¥om =T |



™H § %WT?@Wﬂﬁﬁﬁ?Wﬂgﬁﬁ?@mm i
7T HYH T '
= jpclt ({\9"\:")

e P T R R A T TS opt e S WG| SR O

JEda = -l_.j it (5.9%)

5 4T
25 FEA ST Ao BT 5T (Gauss Law in Integral Gorm) |

wap TS (STE KT R A e | 43l G P
2 TwE @ WA o e ga TLE WEE AR S e REsTRA
o WA TG p F T TR ABER S T

Eda - g (:{."3‘3‘:1

5
TEAR R e i O (P el ] (e AR 6 T
27w ) TR O GER mlwmaﬂﬁ%ﬂ’ﬁﬁgﬁ@@?&@‘ﬂm
RERTRE

q

g an o WHER T4 S STFen o 4R A0
A Aol WRFSTR <IIE TT P

ﬁmapwmwﬁwaw‘ww-— 474 T TF AREFAA AFE
Jditferential form) ! S e WA A 7T AFE SFR {imggrai form}
F ETHA W CNem T HTe (won) 97 TAITH wor e TR
ey TiE WG AR
1
,E:V.E dr = E;{pdt | (5,9%)



3k Bite TP 57

MRY £ TN Sie (FIA WY & QT AJT 0T @A T, Gisad
(TR Ao Rpve A qf6 AR TR,
VE = £ ; (%.80)
=

45 I535eW) wio1re 3198 98 @ (Guuss Law in Ditferential Lorm) |

2.y SIS AR & (Application of Gauss Law) @ (%) <28 bie
CETEPE (4T WY CFd (Field of An Uniform Spherical Shell of
Charge).

TR OH ¢ YRR oI T GRTIR @ wikE aeg P
T/ I | o R i ST AN ynr? 3 R T e
SR} ARTET (5579 @ IR § WY IG5 (v WG TReqt |

27 *
A LYo
/ ¥ +\\ \
I'+ +i |
S b th
\ \* +/
+ /
Y % - :/
N N F T,
b 7
~ -

8o 20 R YT 5% v Al 9919 &) 410 TR (AR
BRI RISH M #1F (S5 7 i @) 2o a0 Tk

M FZ IR TS QA ARG WL FF T0 TR (FF (G TS
Tﬁl&ﬁﬂ'@?ﬁﬁ‘ﬁﬂﬂdﬁﬁﬂﬁﬂﬂﬂ”ﬂﬁﬂfﬁ_%
WEATIS da 4% @S | ag e F43 £F 432 7% WA o /%9 B
a7 G0 F TW 4o

(|) NHOIEY (IS W 224 (FA (Field ouiside a spherical shell
charge) : TN R ey RAvam E <7 o ds 799 99 T e
o 2SR RArs WICHTa Se NAwaF | (%05 e ok, MEAg
AT VAR W5 TRA TR

_[Fdd =
<

tli I‘C

(%.8%)
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E[ds = Edm?
o4 (3.83) A4 AN QI FE TR 2,
E = e Bl (x83)
=i Lk
TBGZ G AT (X AFEA T e TR i SThR o 9% 998 T @
T K TH TS @R @ i |
(E]) TR (AR WK WOSd UL (Fd (Feld inside a spherical
shell charge) @ WTSHTE W] (IFF GHTR TAIE ¢ 47 DU T T @A
[FED @B ISR TN P W@ A IT v e Wy
Y B FATE | TOLE SEF PIE T AR
P %
lEda = 0
o weE efwy wEra, K 9F @ @ NS AT T @9 2T TS
TAIEE 97 e AR @7 a2 I T Haed O e ef s
e =TT 7 | S T T A,
[
+

H

Eda = E4ni’ = 0 (x39)

B eSS
GraR y, W ETE YT ERE E = 0

(4) Wi%w @ETET AT ST TEr 08g (Field in the region of a
charged svlindricat conductord @ R B ol «Tiql Gem @A e, 31
R ¢ R (S ETAE (R

fe ! o

T oay : 4WH TS @FAE SR wa 4 AR o o s foad
43¢ S i Weeve e sfesim =% v @S

o Zho'q (End cffect) <TTS WINE STBAT 7o & (AT WA
TEET MU ¢ GRS 9T OB @S TR T AR ¢ (A WA
TENHT TN B G | @6 (1 <)) INAR TR SR S
TFERG T WS @eliid T 2 T3 | @EAAA e @l |y @i




40 IiTe Tad g

A MFTHE AT oY (radical surfacs) Ffoe (wmd FER WS m k33
€48 TG 5T RS (9% TS ¢ ey A T 9T WF |

@T=G E qzmtaﬁﬁ@ﬁmmmﬁmwmﬂmﬁw
S G E R I T R | W 44 SISO G e I oy B S
ety et | B et wrerate o g or

2arl, G
A= 6 T QTR 7 oy

1
ﬂ@?ﬁ?{zw JE,da = —G—nznrl,o

s
R Jaa = 2nn,
S
T L= 1 2o
= 2md,
= EQ 6/ (2.88)

18 T forets ( Electric Dipolc )

A% @yl Tl ¢ RofieddY B wiimer 1% o TR a %I YR A LT
wiZ BB %o 3% 1 5T a Mo T 2qig ve CEHTE 4 v
I 27 welis T ) 9ol 4 e-aarﬁwwwmef%m
LTS Sfbe Rrorea «olh Srmae o S 7T

A W TR @ e W el e fsinern cmy el of
an electric dipole axis and normal o axis) : W] RTAER @Y T T q9q
S TR Y TS frene ey vy Fdfy | W Qe snesiy
SWET (Cartesian system) FTT x O ITAI ZOW TR (Ba RS

12 KR o fazetiier of5e oma foery



g stefdv 5y

of A MOIEE y 998z WF QAT TEAFT 4P TN T ; PO
AR WEGAl x 8y ey e RS A | e o e T
e M Rege g T

By i 5o [ 1
M7 e, Lin—a2¥Y  (4ad2)’
ot 21‘1:_1
T dne,  (r/ a4’
N RE wq @@ —q 9F T ORI @ £ 9 E AW B
T AR Wy TONIOTAT IR TH AR | Wy x SoileEE A T 7,
%3 E, (OF W | T4,

E, = i E. I cos +| E_ Icosd: {x8Y)

(8¢}

: I Y al2
7 By = ine, [1‘f+([_{af2)2 + rf+é:u'2)3] (@2
{ a
= 47?5 o I_r22+(a!2);J3f2 s
TGS wiha AT T=Ee? T T3 T RAsEw fvqar e o 7
7 TS TF 032 TR WSS 4 97 T AP I8 75 G A g
T 35 alf4 BUA alj4 SWIP W (denominator) (&7 AW (AW T | OTHA

1 2P e ‘
Ey e, i % 28)
|l P = :
= = B 8
Bas G 7 G5/ 4wy (2.8a)
YA P = qu TR (TS |

HANORT, TERT 992 T WIGE AL NP (FE W AETiaRE
TEOCE TT AL Y SRS e omg Wi @@l @va o
TiATE ?jﬁ (appmxlmallon)ﬁﬁ’iﬁl

fbe fEroTeR 93 ree’ ol T @I w7 TTe (hg A @T TAE
A7 G AJRES G {torque) |

B 2ye (0 92l &3 (51 E (T 93 BeotE o oe | RO O[ed
I T AF TN BE

T = qa Esin® ﬁ%ﬁ/w {2.20)

AT B TE T W 3¢ MRER TSl (P |
TEAR qa & p BF TP o9 T
549 T = PEsin® TAEEA-TGH {x.ay)
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