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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
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T'»\'cr hollw concentred spherical shells are insulated from cach other. The inner

- has charge g and the outer one is grounded. Calculate the potential and
caedtric field intensity in the space berween the shcl]s )
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(Caleulare the work that must be done against electrostatic forces in moving a
charge of — &0 PC from a position 5 cm helow a charge of 50 uC to a position
50 cm below at. )
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{The air pressure inside and cutside of a soap bubble is equal. How much a
+2ap bubble having 2 em radius been charged where the wurface tension of the
soap salution is 0.0265 Nm™' ?)
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- A varacitor consists of two concentric spheres of radii r, and r, vespectively,
c2ve v« r., The diclectric medium between the sphere has an ahsolute
fzrmmivity £ and s dielectric strength & k. Derive an expression for the
Zrzatest potential difference berween the two spheres, so that the field nowhere
zx2z2ds the cringal value E.. Assuming . to be constant, tor what value of r
w4 this potential difference bo a maximuim, and what will thes be the
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(Find the electric field intensity due to an infinite plane sheet of charge. The
situation is illustrated in the O]
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{Churge 1s Uniformlty distributed over a spherical volume, Show that the
electric intensity at any point inside the volume is the same as if all the charges
closer to the centre were concentrated there. and the rest of the charge removed ).
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(Three equal point charges of Iuc are placed at the vertices of an equilateral
triangle of side Imi, Find the force acting on each charge )
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{A spherical shell carries a surface charge such that the surface densily at a
point P is @5, cosd, where 6 is the angle between the radius to P and the Z-axis

through the centre of the sphere. Find the electric field on that axis, both inside
and outside the sphere ),
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(Twao cenductors that form a capacitor consist of concentrie spherical shells
of radit a and b, where b > a, and the space between the spheres is evacuated.
With the cuter sphere grounded and with a charge g on the inner sphere,
zalculate. )

(a) The electric field berween the spheres, using Gavs's law.

(b} The potential difference between the spheres.
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{a) Show that the clectric ficld intensity been a flat sheek of charge having a
aniform surface density @ is ¢f2<,. . ’

by Deduce the value of the electric potential. ;
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(A circular disk of 10 ¢m radius 15 chacged unitormaly with a 1oal charge of
Q coulomb. Find the electric field intensity at a point 20 ¢m away from the
disk, along its axis. )
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{A thin hemispherical cup {an sulater) of radios r bears a charge g
unilormly distribuled over ity surlface, Find the eleelric fickl at the centre of this
tlat surface of the hemisphere )
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(Griven a circular cylinder of radius R and length L containing uniform
charge density p. Calculate the elecirostatic potential at a point on the cylinder
axis but exteral o the distribution ).
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(Point charges of 3 X 10~% are situated at each of three comers of a squarc
whose side is 1Sem. Find the magnitude and direction of the electric field at the
vacant corner point of the square .
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{ Solved Probleins)
FAAIE (Problems)
. ,ﬁj TR MG WL T A9 | 20m 492 971 &TIRPE 9F3 @ 10
amp FRE AR T SRR T4 4R @ fend] gof Ty g |
{Twa long pargilel wircs ate seperaied by a distance F2em and each carrving
‘0 amp current in the same dircction. Calentate the force per unit length between
the wires. )
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{A solenoid of 25¢cm long and radius of 1.5cm 1s uniformly wound with

A0Q0 wirns of wire. If 3 amp current flow through the coil then fing out the
maunetic feld at the middle along the axis of the sodenoid ).
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(Find out an expression for the magnetic Mux density at the centre of a
circular loop ).,
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(It the radics of a current Joop is 30mm and cargies 10 amp current then
find the mugnctic Mux densities : (a) at the centre of the lonp (h) [romm the coentre
of the Joop at a distunce of 5cm on the h-axis. ( Fig. 3.3 1,
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() O BT [ = 0 T (9,33) QLT AT
oo S ped _ _%TE.X 107 .X 10 _ 203 x 1070 erEE s
2 a 2 X 0.02
() TR b5 2t | WO TR (9.33) (/0 AR
U, [a”
T

4 il % % (0. 03)°
2 X tjU.L.r:)
= 136 x 107 enu AR
21 &3 RS smm A 250 ofF Tl d SR AR 4% I
aﬁmwﬁﬁa@-wﬂmwm wa 6 ewEr/ ) TR afel e

T D0mm €3¢ 41T [ 2amp 20X 2RIf%e 251 (F) S0 RIS (@9
T {4} o FEF I IT T !

A snare current loop having 250 turns flamentary wire and is being placed
in a uniform magnetic fieid ol & w b/, Fach <ide of the loop is 100mm long
and carries 12 amp carrenc. () Find out the mmagnetic moment of the loop. i
What is the raxunum torque on the loon
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) THFA (o 0} @F 45 @ @ TROF 7 T HEE TX TINE T
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e

y| @ wl SIS e W WY 1Sem 93¢ o0l oW 992 Fiee
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{ The distance between lwa long parallel wires ts 15cim and each wire carries
| 2amnp current in the same direction. Find out the force per unit lengrh between
the wires. )

2| 4F 3 e wda cra )i [eearsa HEy ST OreE (w7
Loil

( Find oul the magaetic field in the vicinity of a straight current filament of
fixed iength, )

© | AAG-ASE T IR WF 1 R £ PaR eqig o @
G=E AT B @A T

{ Using biot-Savart law, find out the magnetic induction B 41 the cealre ol a
square ioop carrving current 1. ) X

81 SR 13 gelod o Wy FE, b AR N AR orw (3
G g) %isl ARTO® TorR  offEh peATe 1 & 4 gue e
WG = ] T

{ Twa circular coils of N closely wound turns radiug ' are cosxial and ate
separared by a distance b, Lind our the force belween the two coils when a
current 1 passes (brough sach coil. ) '

¢ | Al T CTE ~TRAE 1 oY 973 W A4R 49 JE R AT T
R | fd<@n serem o TondiRiE o3 aemer T ung @ w5 ~RIET
qrwe FTEoE Q2 off @ b Y ST | (RIS % REE WeeE OTRT
P =T L4 47 T
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A straivht long wire carrics corrent [ and its circular cross section is R.

7z 1: 2 s lindricul hole of radius “a® inside Ihe conductor whose xis is parallel
s of the conductor and s situated at a distance b from it. Show that the

DI
2R (R~ %)

 TF ol e e arvw (B 0. 0) PG 70 mm 7w 98 TS

ST BT AT T AACTE GRRE AT IO I A4S b ST B
P AR RS T TG W e 39|
< h2 radws of the filanentary current loop of fig 3.3 is 70 mm and the
o tie flsmentary wire is 10 amp, calculate the magnitude of the
<72 Tux deasity at a distance of 3n1 on the b axis from the origin of the
1ol uar coordingle system. )

ST TR g 150 NF Wiw 93 a3 g FE Wy s
IR T 4 PR A I R ABB AW O (5 em @2 a 10 amp
AT TIF TR

T T WG 7S I TS

XTI GTRS (WD

A square leop of 150 turns is placed in a field of uniform flux densiry
T~ = The loop is 15¢m on a side and carries a current of 10 amp,

~ Whar is the maximum torque un the loop !

> What is the magnetic moment of the loop ?)

=TT G gedAl STRE w107 amp-nieter’ 932 95 &1fs Kl
D0 P EERE £l o ey TETes e ST WP TR 4 2 amp
ST AT uAIS NS R 7 W e

A smail eoil of magnetic moment 10~ amp - m? situated fear the centre
72y ar-teld solenoid of S0 wrns/meter with current of 2 amp. What is the
—zumum tergue an the coil 7 -

2 TH SRS B 0cm SR BN 1Sem 43R TR AR
T el TERISEE 43T T I FR W 5 SRt g gem
T Ty W o0 amp SRIRE T T
T WENETs T 36 w0
T TS W RS 9 T e

4

A

A soleroid 30 ¢m lorg and 15 ¢n in radius has w4 uniform winding of

irrs. The Solenoid is placed in @ uniform {ield of Swhimeter? flux density
- < wdrrert of 10 amp s passed through the solenoid winding. What is the
CLATTRUM

3 torce on the selenvid ; (b rarque on the solenoid 7 )
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{ A coil of 15 turns and area of 1441 cm® carries a current of 1 amp. What is
the magnetic moment of the coil 73

vy | G ORI BT (dise) BPTE o @32 9T ATERT IS
g ee we o T/ | SRSh 3 R e o @ @R 9@
BT TR 0P (@3 I

i An insulating circudar dise of radius "a’ has a uniformly distributed siatic
charge o' G coul/m?. The disk rotates about it centre with an angular velocity w.
Find the magnetie Meld st its cenire. ) '

321 TG @6 8 Gl ¥EIGE W AT TEEITH AR e | T @
TR W FE Q5 % 107 meter | WA TR, TERET @R FRMS P
10""Hz ™97 @I | S eaRie @ Wt e e @ 99|

(A hydrogen alom consists alf a profon and an electron separated by a
distance of 0.3 X 107 " meter. Assuming that the electron moves in a circular
orbit around the proton with a frequency of 100 Hz, find the magnetic tield at
the nucleys due 1o the moving electron.

Vo | QB EEHE & (deitid P e AT (G 1 24 4%A 01 S
ATAD 9] MO AR B A8 A QT T W L xR0 DTNE (FY
%0 |

1,1 ;
Bd = %T‘ EEES s Ao
i
|
Bg = ;];-L‘ AN x 2o

{ An infinitely long cyiinder of radins "+ carries a tofat coerent 1. Using
Ampere’s circuitad law show that the magneric nield at o distance x rom the axis
of the cylinder is g'ven by )

II-’i.'] Is i
Bg = 7= for x &1
¢ inr
iy | ; ;
Bd = WP oK 2r
L T

& |« B o BEAEEa 100 mm 998 eldld AuEmg e
10me 14T 3000 “REREE FEeRe R TR (W 10 anp 2912 I TR ER
O | BAEEE WE ITRA (E9F FF 99 HIE 9 |

{ A paper tormid has the dimensions of 120 mm mean radsus and 10 mm
rnelivg ot & circulio crivss—section amd is wound witk 3000 wrns of filamentacy




B geedm et

wire carrying current i0amp. Calculate the mugnitude of the magnetic flux
densily along the axis of the toroid. )

3¢ | 4% fl A FURT AP 10cm GR2 I TE AT GIFF (LT MY
B @ TR e TEATS 30 NF SR 4R @B 10amp 2R IW I |
YT GG T (@ 9|

{ The axis of a circular coil of radius 10 em makes an angle 8 with a uniform
field B. The coil has 30 turns and carries a current of 10 amp. Find the torque on
the coil. )
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{A Wagon moves on two rails having a water tank in between them. The
distance between the rails is 2.5 m and the highest speed anained by the wagon
is 24 m/s. 1f the normal compeonent of the sarth’s magnetic field is 7 x 1073
Tesla, calculate the maximum voltage induced between the two rails).

R
@ 768 Wy WY @RGE 9
$Edl = §vxB)dl = Jh(v'x B). dl
a
a1 e = WvB a0 W o= 25 T
= 28X24%x7x10°°
= 42x% 107 ©FH

3| T TR IS IR 10 Amp 2RI SRS T @3 Tre awfifs soe
TR A RFES) o) % W@ M 0,02 ORTS 4 T e Wike
T av 9% Ty 77 932 93 Vo o @

{A straight long wire carrying current 10 Amp is situated by the side of the
rectangular loop. (figure). After stopping the current flow the induced E.M.F.
become zero in (.02 sec. Determine the induced E.MUF. in the loop and indicate
its direction.
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(As given in the figure helow a rectangular loop is shown. The width of the
loop is fixed but the length x is increased due to displace the rolling conductor
with uniform velocity. The flux density B is the same in all the space and is
perpendicular to the plane of the loop and is not changing with time. Find out.
the total E.M.F. induced in Lhe loop ).
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B = B, cos ot
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( Consider the samc loop as shown in problem 3. Flux density B is
perpendicular (o the plane of the loop and ts uniform every where, The rolling
conductor displaces with uniform velocity., The flux density B changes
harmonically with time in the following manner. Determine the otal E.M.F.
induced in the loop )

S
G o1 ¢ v #fATNE B Ty wite) sfed v 2avaw R
() £, = ff{v x By, dl

VBl = VIB, cosom (>)
AU ANY - AFTOTEEA B 4T T T 4T ¥, TR

(%) % = [ B s = B, sinot ()
g Ot
Toaq (@6 LAN AT, TF (3) 8 (}) 9§ @A

E = §[VXB}.dI+£%]%dS
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w

= V¥ Bl coswt + twx 1B, sinwt
= Byl V2 & (wx)? sin (ot + §)
R34 3 = tan™' (V/wx)
o x = TN SIREWHES W |
¢ | G 1 ST THY AEAES Tyl TE &% {Woeg eoo orF ww
£32 O7 AR (FIFA 20 (U | ARG WA 800 AT TH FEA
TR | RS G2 NIRRT WEIER! (Secondary winding) S RS @
SfEEal
(A long air-cored sulencid iz wound with 500 turns and its area of cross-
section is 20 cm?. The middle of the sulenoid has been wound with 400 turns.

Calculate the mutual inductance between the solenoid and the secondary
winding,)

TR
I, 2RTZ ITTFA @l 7= o Sy AEATER @ pRA wie,
W, NT,
B ="r

A SRy (PAFERINE TG 9T W ) W FE ¢ = BA, WWaT
FAEY @y AFRME VT TSR 941 Tew @i piw

dl /dt
]'[Q = nBA = }J,nl\A T
N M dI
2] B g
Rt M_NL'Lé = 4m X 1077 X 400 X 500 x 20 x 1074
= SHBXI0°H
= 503 uH

| PR gty e o R v vt Rt 3 (Foga Ba) 1 3o
AN @ @ w (B TA| I3 I IO HE a—¢ GG Bod w90 77
a2 Aiiee Lun.gF. FA e 97 7Y AT A WRER W) o e T
R @R W] | T8 O (I Wit LAY 9% @9 F9|

{ Consider a rotuating rectangular loop in a steady magﬁetic field as shown in
the Figure. The loop rotates with a uniform angular velocity w. This
arrangement represents a simple a~c generator, the induced EMF appearing at
terminals connected to the slip rings, If the radius uf the loop s R and its length
{ find the total EMF induced. )
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@UE PE 2 9T TSR TR $ o g T R 1 4Red
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U1 QAR R T TN o5 Feaa IR 1 gy iy w0 T B
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{Consider the same rotating loop as in problem 6 with the modification that B
varics harmonically with time as given by
B = B, sinsux
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Thus whent = O, B = 0, and B = 0 (Fig 6b). Determine the total EMF
induced)
Fargt=
G fs e B @7 Awa wfdees ToTR Ame |
[T 1TST T T a0 aF, @
£, = 2wRIB, sin“Gt

= oRIB, ~ oRIB, cos 2wt (3)
B 4T WY HAIEWE ) LAV EF, T
g, = — 20RIB, cos’ut
= - wRIB, - wRIB, cos 2wt (x)

G ZANAF, ¢ TN (3) € (3) 47 qAwE T NeH TA
£ =g,+E = - 2RIB, cos 2wl

TAHA] (N0 T 97 9%, IR

- QJ. = A ~ .EI.. a1
EEe Rlj,cis = - 2RIB, & {sint cos@t)

~ 20R1B, (cos’ot ~ sin’ot)

-2 WRIB, cos2ut

e

3 A CFETT 8 -wRRANE 9T W w T IO TORW FYHE
e 1 &3 AR TIET W B 49 O 1 il Wi Ranaw,
Gl

(A coil of n turns and area A rotates with a frequency w about a diameter
that is perpendicular 1o a uniform magretic induction field B. Calculate the peak
EMF induced in the Coil. )

3| A WY AT 4.0 WX crawREE o A remshE ore
T G W B O $A A |

(@) g=dn g B A 14 o fR o W SR IR oW e
#E £a99F, @ T

() oo ey RquaF, ooV W W@ a8 FB ARSI TR
IBEEE T4

{A 7-turn loop of filamentary wire with 4 m? urca situated in air has a
uniform magnetic field B normal i the planc. )
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(If the mgnetic flux density B changes at the rate of 14 wh/m™2 s find the
. EMF appearing at the terminals of the loop) (If the EMEF at the loup terminals is
10V, what is the rate of change of the magnetic field? )
© | 90 Y g AT B VA dBia #7 T ATEA|
=T G0 BT ¢ IEREE IR wiie o © i g yEReE
T O (TR BT W | v @ e WIRE 2Ry
j . m_dB
T 4npd T d
(@™ p 8§ T AT T @UFg @ T ) 932 4fp ofw 71 o
WA B9 ST T
{A uniform field of induction B is changing in magnitude at a constant rate
dB/dt. Given a mass m of copper to be drawn into a wire of radivs ¢ and lormed
into a circular loop of radius R, show that the induced current in the loop does
not depend on the size of the wire or the loop and is given by
PR di
T oAnpd d
where p is the resistivity and 8§ is the density of Copper. )

8143 15 *1TREE Foie ceaga 0.03 i 922 9B w3 fi =9 gy
FH TR B =03 R/ @ ofE onaws 0o ai T | ey uw B @7
Bel 779 | WY 5w T an. 9% fidy 77

{A 15-turns Coil of 0.02 m? area rutates 50 1ps in 4 uniform field of fux

density B=0.2 wh/m®, Find the peak induced EmE. The Coil axis is normal to
B)

¢ | FT ST ORGP W% 1 = Im siowt IR TN
Mmeaﬁmwmﬁ%%!wmw R HL
R | RS WY A WA 9 @ 2w
TaRiNg et «4f% R omd
w8 Lavgr Fdr =2

(Find the potential induced per

meter of length in the Centre wire of a

three-wire parallel group as shown in

the Figure. The Turrents in the outer

wires are sinusoidal and of the form I=[,

; sinwt, but in opposite direction, The
centre conductor carries no curreni. The

wires may be consider 1o be infinitely

g 2

long. )
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(A circuit consists of a thin conducting shell of radius ‘2’ and a parallel
raturn wire of raidus ‘b’ inside. If the current is assumed distributed uniformly
throughout the cross section of the wire, Calculate the self inductance per unit
‘ength. What is the self-indectance il the inner conductor is a thin hollow tube? )

41 700 AERME 92D SAEEER FF GE 10 (AN 72 THH BEE
T | O S A BT o g (@) I @R (W) @Y R 9
WS ZETET 1000 ¢

(A toroidal coil of 700 turns has a mean radius of 10 cm and a radius for the
winding of 1 cm. What is the average self-inductance (a) with an air core and (b}
with an iron core having a permeability of 1000.)

v or AERERE 4 TR e ST @r W WY 4 99R A
2T ST BT T IS 7O TR TR | ATEFH 9 TAR NHIFH GRS
1% 37 FE re (§ SRR ONAT | D /I =

A o
G BT
T r

(A current loop is made by connecting the ends of two long parallel wires of
radius r separated by a distance d between Centres. Negleeting end effect and the
magnatic flux withing the wires, show that the sclf-inductance of a length 1 of
the parallel wire is
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{Maxwell’s Equations )
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S| o e, fre Rarers, e 932 B nem e swme o
TS F, 8, A o v 93 T <O

© | 9T T WA (F) Q = 1 932 (4) O 5> 1, e Dfpe g
AR AR e g s

8| (kc-j-m-%_-) A 93 v afte sERERhT oo @
Wi TE I e difees 3 39
€1 5.¢ TR TR TR A THE T, 7% I (Period) 47 @7

S AR WY 7 T S Q 4 TN TR 1 T I 73 |
bl T8 @ PIRETE fwem ik P WM v B @ u
Mﬁmmmmwmmﬁﬁw

11 9= ek, WO YT T 9ol Tren wfte gl o
TS 20 4 = 0 @ , = o 97 WG A5 A0 @ < T el
TATA NG TS ey 7 g3z mae @ 9 7 = 0 (3 "Ae (SFY &7 A}

| 20KHz 9 20 MHz ¥~ 7iRo 9o ofbe gy w3 oy
T 32 AR NS EfH 99 T TS 0

51 20 KHz 8 20 MHz 3 1R waf offe ey wworm

7 AR w7e BINE IR (attenuation) T == fefy T

e/ b et % 4

S0 | IV GO TR E @< J, xS e L afeam o ow ce
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eifspem e afewmad

( Reflection and Refraction)

o divae Tamw wwd ; dfdww @ afTEd  (Propagation of

Electromagnetic Waves ; Reflection and Refraction )

3.0 gfuam

S STy STl S @72 SRR (continuous) THTH Sfbe gy SH0F
P AN AEAGA SRR | WO T TR, (1) B =@,
Tiigror oS sr=om SEma = @ |

T WOMR T 49Te o7 @ Ty ( OR-TFehe, JRaee o
Tt gElRe o) BESS ¥ IW™I GTRT (magnetic) A TEIRE
(nonmagnetic) WARRATT OR-ZEehe o TH | VAW S0 WOTTF
TE-Ze e W e |

Baay : T4 v-a TefEs gl % TE 3 @Fe 3 07 TED, W
HrfeT oy gfEwke i9e Ten eR TAH TER WHl ;. n,
9% n, EFVF T 1w Weifds, RTES ¢ efevids SwEg
FTF ITF (TFI1 0, 6, 97 9, XA TN I, Afbwen @ sifdTm
& '



o it gy oy

0 R, e age Fe-Frarers ot v @ @3 oreen, @it
TR DN WG (Inerface) IPA TI@ | $TH n, AR 4T WET
TAHI T ¢ p, AR 4F0 STEFRTS e p, 7R B e 4 Tey
ST SAOH TR UG SR A wHE WS R W3 {97 e e

9.3 N =S (Boundary Conditions)
aﬁ@ﬁswﬁﬁﬁawmﬁmmwﬁ@m aft % -
() VIAETHER FATILIEL aFB FN9H 2@ 932

() Reass St e 7 g Aure < Frg 79 | 99w o Hre
R A g AT T T

935 (5% (T T Mg S (Boundary conditions for magnetic
fietds)
() Brw 3l wees e TR, o, @ g, ARDEE R 10w
&g, 8, WRINGTT REE U 2 @ 5290 e | WESE T Aien,
Ba i Ty, 4% ®E TOTE @ TR I B 97 YR FERS w4
ATT A@ | LY GFRT WIAPTE W . Wweq

_[B.ds = ,[ B, ds; + J- B.ds + ,[ B,. ds,

R o &i3-2

Baas:  for mam s e 3 a7 Tudl wmwwE a3 fy o awe e Hfie
TR W B, S B, 93 Ghg SET TG (T W)



#TFTer « &f5Tn Sy

70 4% T (5, 8 §,), TR WS @, GTF WA PrF Wapm 7o A
£72 (O (FATH 9 T IR W OIS AT AW —

JB_.ds, + _[Bz‘ds-_ =0

%1 o2
g —Bm_[ ds, + an,[d*s.2 =0
| 2rg.2
i -Bn, 8§, +Bn,S;. =40
Bn, = Bn, (~§,=8.) (8.3)

wefie, B 93 T3 T o2 WuwER q@em ore e ofE wikibes |

57 a0 : 7% W TN Y 9 % 97 WS WS (SHAA H (OPlox WG AT |

(.x) s A, 43T TRE aWeRTE AR T S g A v
G WIGTTER SO S WORCM oE H 7 ATSA ey 1| BRE
o SgdT 1 &, @3 IR 0T (T UG ef@ I RO I 9
T e amrel, ¢ Ml g ol G wRE TR G JRE WS @
TG W T UM G A 4B S TG 3 97 P WESE M
TGS Az A 20 L3¢ MEW 3 99 95 Rordhe fir R e wiewr
73 e Rere fm WM 7| one Aiins I ge —

$ na = (M, 1) Az (2.2)
G, SISEER AP
$ Hdl =i

I § @ TR (line integral) W SR CFATTER T4Y TRTY TR <R |

$ Hdl =0 (4.0



3k ' e iy vy

Toie TR (3.3) € (2.0) o A1 T,
L f Hdl = 0

Paas: ﬁﬁmmsaiﬂﬂmﬁmmmwmwﬁw
(ST D, D, 432 TR TG TR A 30w |

T Toy NiegT T Taere 73, e 1 H 9ae B 9% % 9F% o, o

B=kKuwH (a.e)
447 57 (1.3) @ ot 7w G,
Bn, = B, cos8,
= kn o H, cosd, {8.%)
UL B,: = B,cash,
= K, lyH, cosh, {1.9)
TR, AT (3, ¢ ) € (3.9) AT A {(a.3) ang
key H; cosB, = k, H. cosb, (a.)
WRA B (12) @ @ T @,
M. = H, cos (90" ~8,)

H, sin@, (a.»)



ofewaw 6 aifdmge Sy

e M, = Hycos (807 —1y)
= Hg Singz (q"ba)

TEGR, ARPA (2,8)-« AT (4,5) 8 (3,50) ITYA T WA 1%,

H, sin®, = H, sin6, (353)
Soale, AR (2.35) & HRGA () TR T FA <G Y

_Hsin8, - H,sinB,

kn H, cos8, - kn, Hy cosB;
q k,,,2 tan@, = kmJ tanf,

lal’le, k'ﬂ'!

_—1_ q

nd, ~ (a.3%)

‘l_h.izﬂ'ﬁ'ﬁ'@m G g SN (Boundary conditions for electire
fields) : (3,9) o 7y, qfi MyTE WS FESEW AT A Wigfve
IR STSR ~HY Toneay [aw @ 74| IR IR @, 99 5IE, (4.9)
Bra emPfs Bomm, TN > 93 oY WS AW NGATOE Az TG I
T W @R SRR AW 3 &3 3 Re@efiE R 1Y I IR anfET
Bre R S T O, BT e e PO 9 A% IS e
e AT

{ Bal = (B, - Bt,) Az (8.9}
$ Eal = —%?

g s D IR R TR RS, G T T ()
TR D B,

§ Edl =0 (a.58)
AR (3.58) TREAAH (4,%0) QTF GIwg 21

(Bt - B} ax = f Bal = o
& SR (a.3¢)
wefie, @pfew oergm A e, WEEEE GPAM QI W AN SEw
i |
RTE, MECR W TR I, SIS e (CHER TrR Geemien
TG A AT TR @S M | (3,0) o sEm emiTe e, o @3



i ag : ofb fom urpm s @ a7 THREY wrade o | ST wE e o1

R AT (As) WREFH @D 3 Rt w41 7= 7 oD o Wy q
TF, TG B TR q,As |

ST AT PR (R A

f D.ds = (Dnz_Dni) As = g As
i (Pn,-DPu,)) = 4, (3.50)
I 2 S Rvg W e R, g, = 0, K

Dng—Dn,, =0, 7 l-)nz = Dn, (9,39)

e, S (OYTH TE TN, WG R TS o o1 SRR ¢
g Ton MW Fie-FRers oy, wfie, D @3 B @7 e 9ol | e
D =k¢,FE ; (a.5%)
A, W 70 e TTelEy WS WEEE DA E 97 TR
(=.2) Bz @@ w9, o=

Dn, = D, cos€,
= ke, &, cosh, E, (vs)
gae I’n, = D, cosB,
= ke, £, cosB, B, @.%0)
TE4T AN (2,33) 8 (4, 30) WWTAH FRFM (1,39) 43 F01 BOT7
ke E, cos®. = ke, Ii; cos@, (1.3)
sFarE, B (8) e

E_I = E cos (90" -0))
= E,sinf, (1.23)



£34 E_ = B con (907 -8,
= F.smf, (4,22
TIR TR (133) 8 (1.30) (0 TN T, Qe L, &7 7 Tl (3.52)
L, sin€, = L, sind, {7,38)
TEAR, TS (3 48) @ FRAT (4 33) T ST FAE AGW T
BysinB _ E,sinf;
ke, E, cosB, ~ ke, B, cosB,
i ke, wn@ = ke, tan®,
tand, _ ke,

lan®, ~ ke (5.92)

4.% ef oty Fawtad 932 TR AfEHMER @ (The TLaws of Reflection
anc Sneils Law of Refraction)
T AR, (13) R Bame wesE St we-gdn T T e e
HIEH IFRIES, TUH 47 Buies ora Sge E, 1A e

E, = E exp[i{oi—k na)] (L)
YA TR MY = 0 SRR ¢ = 0 TANS IH TS TR 22k,
T 29N WHE OEF WL q% ATEEA 1 M@ GR T A T AT
TS SAHCF NG a0 ta | ol wiofiEs $q% 0 (planar) Wdie oA
£ TH (ARG T 9@ GPF FAIoe Woos [T ATOFETs 43¢ feqiFe
Ty 97T T2 ST (planar) T AT &30 [ wsfe 2k e
qEeE AeE Kye ofewem o9 2fesge Er $FIWMA TE, IUSE
ASFAE @7 G TARTE TIFGE Mya ™ 258 a0 77

E = E, explifor-kan.r+ A {235
L, = K, expli (ol - k:n.r = B)l {a.3r)

Tk, (TEY WHTAG 9¥® WL 52 A 8 B FA0%Y, WHET TAHA Y
TR HOFRY Gat 4iex'ss $qFe PIHA| 99 WSEE E 8 H 59%
P ] Lovenfrd TR ([0 WTRE WiE 59) TE HOw s $72

2iei'ts gumunE WRAGEE B oew o emr o wmew E (S3eR

yiibeme) Te @, @4 A THTn REE AT E, §30 E, 93 =
TenoerTa ST WF €3 (T THITHE TR o E, @3 e e W
TR NNE WA GIVUT 0B ARAT I 93 09F (ciluation) 4FF G40
TEEE D S B LA TR e WRERS! five ¥eskit «Re
sifeAiae wawa @FpRe! giesmm 3 e )
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J
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UFSE E 432 H 97 =4 Tonens g Sifamst oo oo sow 1w 3w
A (B34 r, (BI%) Q@ F, 6, 99 E, 43 W0 oy R e
Rt 8 TR | @ wRIeg s TR ¢ (3) AR E,.E. 93¢ E, 9% fop
(BFIE ¥4 1 ¢ IF (©HT 1, Y ATH GTL, 4 FIH TX 432 (3) TR
E.E, % k, 99 W7 g {5 sy R ans

() % GERIF HoA AN | A ADA ¢, T T T (B

el-knor, = wrt-kn,.r,+A

=oi-kLor +B (2.25)
QY 9 TR AT I
0 = @ = W (.00}

TTR A T (7 WAy, afiwie ¢ e ) g0t TR
74|
A 07, RS >4 232 o 7 Y, TR 7, R 43
TR sz |
SRR AR (.9%) TS WGEE @ @UF Y r, 97 0 S g
knr = knor, - A (m0%)
= k.n.r,—BR {3.23)
TEAR (3.0%) ("TF
kiin.r.-n.r;) = - A
< (m-n)r, = - Ak, (a.09)
AT Afk, TFT p, 99 R+ 00 TS G0 4G |
T (0, - n) 9% TT (€ @I CFA r, (U AEEE ANY) 47 Hherset
(projection) 4B #4% | 43I [¥Y wefos wrwm wy in, - n,) (5830
=T ET1 AT (0, - ) (BT AT MY TE, ST T | (B
%) | WEHED Hoew ]
nr. = FI% {(1.a8)
AT WERER PIrY AP 97 (ofq)
XY -y (TET WES e T, 0 532 n, (O qRTEY ST Boqren EALOE
ATAG AIH 2| Tefie
cos (90" =80 = eos (907 Y
sing, = sindi

'8; = (q_\:)'? )

T



sfeea v efimge

BT av: AFSE O OTR BT ), 0097 T ¢, 47 XIHTE 97T 010
(TFAMG G Tt |

T AfSwE @ WO @R FAN| (XY (n -n) SR n AR
W(ﬂqﬁﬁmiﬁaf?ﬁﬁwwaiﬁm@ﬁsm

"Tﬁ(ﬂnntﬂ'@\u{‘:ﬁﬁﬂ"‘lﬂ@ F AR PR & B T AR
R

Borrzd ol =T T WoTER OF 3@ 38, O orEeET e 3Ew |
@4 (= 0%) AT@ey R FR WA o1

{(k;n,—ksmir = -1 (q,0%)

ADEE (km; - kon) (SF0 FHEER TR TEE| .o, € n STIE

EFEAT  (coplanar) n, n.n, R —n 9% BAT r9F4E WG weid g
TS+ WRAS, kon, 8 k,n, (FFFREF = THIHE @R A, DN
kycos {90 -0 = k.cos (907 B
k,sin®, =k, sin0, G

TR WESA WHFTA AW k vy T wefReTy A
{4.99) TF® @A T

sing, k T st
(3,8t
5:10, k
n i, n
ot Rty (4.9%)
5 n, i
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g a5 : efEmeam wor efonad Samdin SEAER v rT S-St AL |

G THE R k= ofFo $F¢ n WeT AETT | 45T oped 2, gy,
4% g €72 e QR I ke T oEl 3B wETRe @
(=T o oFTETR RIS ) 431 2R |

T AT AT G¥EE RN sam a0 (2) i swine Bem
EHTTE Bty e NG TE A = R o= 0472 B, F 48 B a9 B 8w
AT Rz e T v - '

"H
By
0

i=|

E =FE_ expll o -k, (sinflx - cosh, {180)
E = F expjiat-% 0¥ -, o] (=.83)
E = E ol iot-" «ab.s -cosd, z)}] (4.8%)

[37?55\ nr, = tin, ~ka. to+j, i
T RLA-N, 7
L i, = | n, ’r:m (il -8
= lsin®. = sinf
n, = '“a.- | costl, = oty
[nr, = sin6 x - cost. » j
(B (3s) w9 @ 2arde «oB orise Srae oo wwmy | e o
€7 TGS wrSiel Fefre o wewhe © a%ET Ty ewm v ity
W m.on, 9, @FEF T wGen Wiy, efteErs @ afynEe
T E a6 TE g6, «a B e AR Wieres, fvvem o

offT=35 (19« }
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ny) Dred wesE @ @E RS (o -ny) 9% 9E r g HSTH
4T AT p cedel @weE 3

(a.2) Trme omes ags ofie WA WA T IREE TR
sl

9,89 CGEEd ﬁ'«ﬁW (Prasnel’ s Brualions)

A a3 S e BE IS fd oS e S 449 | S
Eo. b, €T E, %30 By gl e (T SiEeE B
H 48 5 ptieraaa SRt JRhes 36) Fmer 5

R T @, «F6 TVISN SieW GF9T 9% E 29¢ H (SETRR SR
>4 o7 TTF FWAETE VT Y SEETRE (v SYme) onEE, WSy
S7ed 1 (SRET MORE n (B3R Y TEw @ oA WMos &S md
Tei 5T TR AT WAF TIF U AT W OF S R
T T WAHT TAF LATE (TERIET &, $3 K os¥c WHMEN TGT
oy TR« S 6N 399 (1, T34 WA Hieid Rl FAEIE: T
T WS SR 43 o Torad Tew 9 (@ 2K |

4 a3 WfET Ta% awTeld AT @, 99 F (S5 W O
B wiEA 4 E['H.‘idt?l‘ twave pelarized with its E-vesior normal to the plane
ol incideace ) WPToD TAE OE 4% M (SEARCE WAZT (av) BTN

Gl LERSIoET Tﬁ?ﬁ-lﬂ'ﬂ”ﬁf ( wEIEE FST E FTOM W ATE )
, efsny g ofoNEY TR oSued k =% T wEEE TEl B
i

f.}E?

T

I

T wefie wawe lawiloe G GrT 09T TEEA TR T 4 OF
4TETE wEeIEele 40 B WL, €36 H, Q@ BT s i wa
oyt 51l A€ o AT 1 O) TR E 072 H (TR R SN
sfHg R Baste1 L@ 43 HATAT €T (x) AYY '@ TIWY VLT AT SATF T4
E 9T H @I SIS RS O I AR (AT ¢ %)

7y WHE vy v wwsne gk Wwg Bs ?ﬂﬁ—fﬁ (A SO
=ordlf e W e TWE

E.+E, =E. (2.89)
ERTTRT (PRI /W LG SRIETS 7D
H,cos8 - H, consd, = H, cos8, (1.28)
(%0 40 oA ST,
= __n'-i - F_\
oo
kl
H o= —— B, SR H, = —=—
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Baar: srfs s wyian ermts & R F (55T W9EH «7FE Terg
T | arg meifEy, efeeke 6 oot v pave (THAD G ]
Wriths Saberr areem 9w AT B Som e

B AN (1.88) 97 T 10T

ki K, :
el o = yeos = — W 98¢ )
iy (F,; -, ) cos, - I, cos, (a.8¢)
* (G WIS e WG B 1 €32 E (THIS WS TR ToAg o,
FOET K (SO WIWEEE TGART @K @ TR qred <o Tenensyfer

TIFN F, cost)’ = E L E,, cos)’ = E, 9 E,cos)’ = F_ | SE$a Ap

AT TR CD SiE BE (25) 1993 AB 11 OD @Y a0 AT &, oA
ZaoB = £Cao B9 /Boa + g, = 9

W £Can+ 8= 90 THGT § = 0,

RAFEA M, 9 SN WA L, cosh, | SPESIA, SIS H, &3¢
H, 42 = SoI99T T M, cos6, = H,, cost &2 H, cosO | H, cos8,
98 H, cos,

4 H | cosf), S ﬁﬂml

LTI n, —
a TR -Ecosh, = K, co, (a.8%}

K, K
lr K=k
l.fa'( p = klll "lif

e



efEweT @ ATy B

Haoi Bi 0

o A% @ 990 Wi 1 a7 Boneq 4T R o e

(1.89) (UF E, (=F,—E,) 93 = (3.8%) « I00q @@t g,

i ng

1 e "
]\__s {E; ~E.+E,)cosB, = G L., caslh
| 1, My .
S A ), = LR “H. 1 ‘ 2
.’ L cos0, (kn.‘ cosB; + Ko coset)h_,,
n
2 = cost,
‘& L"~m
(=) = sy (4.8%)
1L n, 0, -
S - cosb, + L © cosd,
m me.

AR (a8¢) A E (=E_ +E.) 97 9M (3.8% )« 300 snew 1w

LI (E.,—E, w088, = £ (E. + E.,) cosB,
kml km‘
S : ; n .
a [ cosd, - 080,16, = [ cos@, + o> CO.‘:'BAE,,,
!'-. k.‘.‘.! l‘-ml } L'Ill} k:n._. )
n,
NSk cusd, - == cos8,
/F o ! 5"-.--, :
{ l = S = {2.8%)
\\E“" | _T]’_ . a + .T}_—l_ s
L cos8; + = cosh,

™ ",
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RWEewx N Frema, L mm—rﬁaﬂavfwmamazo@sm
T G FR%A W4 v W A e EUm A Wi
Wfﬂrmam*mmwmfwﬂﬂf— B e
T [Fwnde « P8 | PR ST AR €32 A A T T Ty
ST T 7 AT 1 gerwen 7 e o eeae G
ATV |

.03 THES T3 waeita coerEfie 1, 97 B B STy wlste
BlETd AR FFAA (Incident wau. pelartzed with its E Vecior paraliel w the
olane af incidence ) : ATHCY o= HITTR TARE TAT E O (EFA Trq orE
9@ A IR (B A30)1 E, R E, a7 oy afew gy srede

ul

TR e |iE 00 gy

T avo . wofew w7 W9 CERAET @ 97 B o57 wee v s
R« AT Wefes, Afime s g2 g9k TRE |k ame
g o WMoy Shene areem awr ame fre Fon
Lk

94 4FT WIHE =3 qpees g drae (g = S SR
WE (AT M, (@ H,) TEEA @R m o ade TS ; ot vy
Redogd] g0 ST A 70 g0 |

H,cos0 ~H, cosl) = H_coxt’
a H,-H, = R, (% 23)
LI k

ik, By e e F L 299 (v ay) WorTE ] (9,20}
CILE i wnL, ) -



effmma 8 #fA

TR WESER W RS Qe owan ol SoeR SRk 18
[y E, 93¢ B, TOUrse® WY @ Qierdd OE @ @9 6, i

432 E, (SR Y, QT PR SIS ] (=131 qrE,
(E, _E,)cosh = E, cusd,
RS (1.¢0) RTF E,, 99 NI TR (3.¢5)~9 TALA WHEI A

k,
(E;+E,)cost = H (F ~E ) cosf,

kz i
n
l‘l k iy
_n 7»0 i, %o
= ?\.0 n km1 {.E Fnr) LO8| OF.3
l"l' = km u“
n km
-, = w(EM Enr) Cosei
o,
1. K ke
T E, cosB, +—-k ‘E,, cosh, = —E—F cosB, - E.,; cosb,
‘} “l
al 8, 6,) = E, [~ cos8, - - cosh
E, (kmzcm B km, cos ) . (kml cosf, ~ km_, COS ‘-)
L cost cos6
E~N 0 1 v i
(i)P = e klh
ﬂ
. kﬁ
@ R (3.¢0) T E( E, - o t‘ F] a7 W AR (1e)) «
l
A aff et = 7 oy
k,
[F, b oo 2 Em] cos@ = E, cosb,
ky o
n, Ku
a 2Em COSBi - E‘ui C0581+ : k_._EuL CD“E’Bi
I My
A M ot YEy = (24 cosh, + =+ cosd, |E
(kml cos.,-) o T [kmicos  F K, COs i) -
2imy -
— cos,
[& = k-ml
Foh "
- gosd, + —cosB
kml ke,



Va8 g 7@y oy

TR (189), (18%), (4.03) 9 (1¢0) TN QTER R T o
TSN (8 = 0) 4 WIS T WY T 93¢ IR TR (.8v) @
(=.€x) TS e Y

oo
E krn,
Ba _ g e8
F‘\'.i L ﬂ- (q- )
Kn © ke
93 AN (3,89) 8 (1,.¢9) TS
2
E«r |
= = i [rdcd
E, AT LS . )
Kn,

9.8 b TR-Tera e T iy eftwem g3e et (Reflection &

refraction at the interface hetween twa dielectrics )
4F 6 7T, A R TR viR-tewle, v kn, = k., = | @
TN (3.89) 8 (18b) & YA S 31 a7y |

E. 21, cosd,
(Ed N 7 n,cosB, + n, cos,

2 (nj,fn ) cos8, i W 43¢ 7/ TeTD n;,:r
o (.c8) A S |
[_’J cos9; + cosh,
n
2 (sinB/sind,) cosh, R T n:‘l
; oy o M
(smﬂjsme,) cosB. + cosh, sin@,fsing, = v
2 5in0, cosB,
= q
sm@cosﬂ + ¢0os8, sind, (e )
2 $in@, cosH.
= ——! ! B
§in (8, + 9) ('i_(i‘ )

SR TR (4,29) 97 77 03¢ 7 TOY cosd, cosh, AR SIF T Abaw|
ry

E, 2 (sinB, cosB./cosh, cosB )
(E;)N - -SEGI cos@  cos6, sind,
Eﬁxﬂl cosh, T cosB, cosf,
2 tand,
N tan@ + lanET,-

(Les)



sifvoeR o gfsme sae

=3

) = 1c0s8; - cos8,

L, n. cosB; —n,cosB, \™:
N n, cosB, + o, co88,
(n—)cnsﬂ, + cosB,

)

(3, %0)

} (sinB/sind,) cosB, — cosh [ TRFRet (5,0 WA ]

(5in@fsind,) cosH; + cosQ,

sinf, cosd, — cash, sinf,

= q &%

sinB, cosd, + cosd, sind. G
sin (8, - 0,) _

- L i 9%
sin (8, + 8)) (Lv3)

TR AR (4.45) T TH 9E o THUF cos@, cosd, WA B FAE G
Ly

« N 7 1an8, + ang,

AR (A.ev) A (a.e5) Gq2 TREA (,83) AT (1.99) AT TEE
AT T TR TR, TR E (TF7 WAST SR AMY TAROR RIS |
TP (3,¢8) @F @ UL A (E,/E,), AR IR 32 AT =T
wrasee afesifie Tar e Wi T TR Y WIS QI |
WHROTF, §,fn, 9F WA TR WS IW@ (B, /E,), UM YT T
YA D N |

THERFEEA s I® /o> | T

(E.,}q _ tang, - tanb, (a.e0)

sind, n
AR (G = n) T
sinG, > sind,
e, 6 > 8
; cos8, < cosb;

oA FREAT (3,%0) T3 G X @, & WIW (F[fF,) R W HIYE,
e 1. > n, T, WESE ATOTRE ST @3 WeET TIH T 0T |

s T L < | T
§inB, < sind,
e, 6, < B,
cosB, » cosh,



sat _ wfe gadiF vy

TR AT (3,00) o @8I W %, 9T WY (E,/E,), <& T
YIGE, TR 0, <0, TH, AW dfdTRT @2 W TR 130°
e vty 21w, BF @s3)a afn, = 1715 <3 T ARNTI (3.¢9) @ (3,%0)

SR PG (AN Xl A FHedr 0w, Savggeryast, Q] MW S @@
AT SHF FIE (@6 3 ¢) w5 B Wi um

1.0 1.0
0.8 d0.8
N s ]
0.6 [-—°—'] o6
s Eoi N -
0.4 H0.4
0.2 do.2

i [ I [N T W N T [ O VO O O T T O \ 3
006 2636 40 56 s0 70 8o |0
-0.2 6 -4-0.2
~0.4}- Eor -{-0.4

L Eoi N A
-0 6} J-0.6
~Q.8} - —4-0-8
-1!0 -1-0

T8 a8yt nin, = 1715 @3 & WP @ g, @3 R (ForEoidy G (Eo/Eoiin
TEHTEE AR | T GO RTINS @ 49 F (S WIS
oETd T By

Y WMEH 9, = (0 @R

E_ - :| [ >Rt (2.90) AR ) (1.¢8)
n—2+ 1
Lo 20 g s wpm (s.v0)

Ly
M.



aifsgem @ ofed Wt

E (37 o[ O AY FNNIFERE R @a@ 95 TSI o,

bt e I‘ll cose] i n} COSB,
Eq-]P = n, cos8, + n, cosd, [ AT (3.¢2) TP |
_ (nyfny) cosB, - cos8, )

- {n./n,) cos@, + cosd,

_ (5in@ /sind.) cosd, — cosh,

= [ TS I |
(5in@ fsin@)) cosb, + cosB,
_ sinB cosB, - sinf; cosb,
~ sinf, cos, + sind; costy,
1 . Yo
B 5 Sin 28, - 5 sin 20,
= 1 s
5 Sin 20, + 5 sin 28,
_ sin 26, - sin 26, (a,9%)

T Tsin 20, + sin 28,

WKW, sinC-sinD = Zsin(c = D)cus(c ‘; D) e
sinC+sinD =2 sin (C + D)cus(c — D)
2 7
wTETER SR AR (4 b)) @ Fymel e 7 o

E.y | _2sin(8,8) cos (0,4 0)
( l) T "2 cos (B, - 8,) sin (8, +8)

tan (6, - 8)
_tan (8 -8, Sl
tan (B, + 8) .
GO TR (L.e9) TS
BN 2 n, cosb,
[ﬁi} ~ n, cos8; + n, cosb,
_ 2(ny/ny) cos8, (a.b%)

(n,/n.) cos, + cose,

2 (sin@,fsinG,) coso,

(sinel/sinﬁi} cosB, + cos6,



b e gy ©g

B 2 sinB cosh, ____ 2sin@, cosb,

sind, cosB, + cosB, sinG, ~ | $in 26, + L sin 26.

2 2 !
4 sin@, cosh,

= sin 2@, + sin 20, (.%0)
_ 4 5inB, cosd, _
T 2sin (8, + B) cos (8, - a)
_ 2 Slnel COSBi (‘l%)

~ sin (8, + 6, cos (6, - 8)
SRR (1.50) A (15%) @CF 7 TW A, (B JE,) WProf 5w s
«ff Boi @ @1, E, @< B, @7 W v 52 (130) 9 T | e,
TEEE AT @32 TR Ryl ovn amor 4 SeomT Ty
AF | woReE, (E,/E, ) WPrel e wed vnee S o, 1 R
IR A E, o3 7 Ba (1.30) a7 st wra qa Red | 97 E, 43¢
E,, &3 =% Sojlemay s WeR ¢ @ieTe R v dieee g | AR
(1.8%) T (M1 AN @, ISR E, ke E,, F Ny Feey a9, Wi
sin 28, —sin 26, > 0

b $in (8, —-8) cos (8,+9) >0 (1.9%)
o TAYS g Z@ I
0>8 9 8 +6 <2 (a.q9} .
=R T B,<6, L 0, +8>n7  (3.a8)
1-0r = .0
0.8 - -+ 0.8
0.6+ Eot < 0.6
i Eni =
0.4 . 4 0.4
0'2_ = 0!2
L H ’
i W T (D T Y IO T N Y [ (S 0.0
. UW 0 70 80° |
= "-012
. Eor ‘
-0.4L%- Esi . —H-0.4

TSR nyn, = 1718 OF B werms s o a9 >R (Eo/Eyi)p T9(E /L }p
TR e | SqFf WER (IFRITT 7 97 | (SR Wiview
T Y AR |



2R & e PENS

TP AT e afoFiers S e wy hyfn, WPEHA B g 273 1, o
Fee ¥ 0, w0 Term oo E./E, ILME, n > 0, are n, < n,
SoTrmay ,WWWﬂmmmlmW(&:omﬁw
(R.9%) @ (5 v3) INBEW FRwger (1 98) 8 (3,9¢)~q BNHD 77| g (3.5%)~

« :]1— = LS @y vl (< vv) € (3 vs) O LIRS T 2 |

183 [{%5ta o (The Brewster angle ) : oRfqEY G AR
(q.w)cwa@wm@m,wmmmwmwmmcﬁwm
ﬂmaafmwmw,ﬁzm@we‘m%wﬁmmﬁ%ﬁwmmw
m(wﬁqmmw%wwwﬁmﬁ@awwﬁwm):

(%) Ty B=06=0
&) TH 8-8 =
il 6 =8
a9 (9)  [Yq 6:+8 = 90°

B4 M P, QUG 9% TR s (189) w7 fowamt wlwaer (10)
T 70 Y @,

(!Eu) /N, cos0® - cost)®
i jP

E, n,/n; cosd® + cos0®
T
= = 0 (1.9¢)
ﬂ+ !
T,

8l o ,wﬁm@w%ﬁmﬁamﬁm,m%q
W@rﬂmﬁéﬁgﬂ%m

TR 1 eEE R, fan 90° = = e (4 ut) gz L E )
miﬁxaama%ﬁaﬁm\a) P Ty

::—' cos (n/2 - 8) - Cos(®/2 - 9 " 840 :.n/g
S e L 8 =n/2 -4,

(&)
B )P :—'cos (R12 =8 + cos (1/2 - @)

1]

LB, =n2-¢

n./n, sing, - sinf, ]
S e [ ™" cos (n/2 - 8) = sing 1
n,/n. sind, + sin@, .



306 ige gy oy

n,/n, —sinG, / sind,
n,/n, + sind, / sind,
mfm; —nyfn;
n/n, + n,fn,
= 0 (‘1,‘1%)

e EE TS T 4T |

@ W7 (IR Gy W @ efwe @i @ ro, g f6e
P 3 CIFTEFR @19 31 9 W @ o W o g, =r/2-9,;
AR (TR @R et i

sin (n/2 — 6,03 _m

sinB,, n,
ar cosBy = By
sinf,; m
cotdy = ! : @)

9 QEIE T PRe 39 W, i Fyg 29 = w9 e S
WWW@G@IQW@WWWWW:&@M@ E
c@ammmmmmﬁmmﬁwmawwm E S¥ S
BT AN TSI PFARS | WG T Worw @9 TR @i
AR T, WR WER MY FNARTEY (IFRINS $3% afeen g
afEiite 7R e afswirs T =y e v A e R
%maﬂmmmlamqimwmmmwwmm
(TS I |

s.bﬂﬁwmﬁﬁimwﬁwwmwﬁw@mm 58°
(o) 43 6 7re AR e SnoR T BeSR @m W 370 (&) |

8.2 I ©2- Terr s oAl wigie eftwe gt efimeem Stemey

(The Co-efficients o Reflection & Transmission at an interface between 1wa
dielectnigs. )

aﬁmmaaaﬂﬁwwawm(mwmawmmnmmﬁﬁ
ERICE Y T fRayaes wemifte @y

R(&ﬁWW):,M

B on (3,3v)

[Fis




=havem ¢ sfon st
5 o o o S..n :
G2 T (R =49 S (s.ca)
"‘“." E g
sl n = WELEE T7 T T 43T TFt
8, = TFTEE warsw oo ~Tukhe ceFirg sTE T
A (5 A
| #E, \‘. ]
SI.: = :i_iEMn
g u i _;
=“'—‘\]F"n- [k,=1 ¥ | (. b0)
2LU|_a "m. i m = Y Sh )
8, (siwhre wamm we kol cegmn SEF)
LAGNR.L » .
B, =gl 2 | By CRY!
LM SR
. (2 RE SR T g CSEE AU
TheE | _
S[.i‘. = /L_r baed : F :; n iq'b“b}

iy
5 @ TR, n, T‘«‘ﬁ‘l,-

SATHE WE AT (939, n. IETHD vy

ﬁ'ﬁ‘ CFE 7BYA, n TOAAT Wi id 0T (T39I (L0} T S,
SRRERF (s 7 -‘3'. 7 TR S (2,9 g DA
I /&, nlel .
> {u_ | E. m.n
A _
1 el i
5i, | E.nm
2 1y
F.ieosf,  E. SV = cosB. . .
= I : Sman = (_‘(]._;8 |\_q_'tr'\"_]:

£

gt g -

(3,4 ) 9 TATH

LI R

0T AUTeTY

SRE AT (4r0) ¢ (5] |

TS g =0

§,. 88, «7 %R AT

oy
- | |
- I\ut"tl.‘

oz b . i

T e W
|y YT e s
17t Eyon



WA

f’ezjlfl _,,2 cosf,

= E“.'Q B/ cosb, i
k: ! Emj ' COSei [ k. & |
1)
It Em2 cos(}. e
= : 0 =
n, B cosd [ vk.=n!

B2 ‘ot [ ™" n.n=cosd |

{a.w8)

SIR-F@ed T TR ANeE (4%0) @@ [%) 47 TE S

(8.0} & WA #sT TT- -

~ -

((ﬁ] cosll; - cosB. "'_
|
R.‘i i : = :
U“—') cosB, + cosBl_}
Nk

AR @R FT (Leb) @ T (2, 8) Q7T

L
4 P_i\ cos“0.
5 cosb,

G 27 cosh,
1

cosB, + cosh,

n? 2

4 \ = 'iiumﬁl cash,
%l
q—T f-[.. 1 .'\\ i

= o 172
[[_J cosh. + cf.)sﬂL]
[l

oAl AT (3,72 ) + ANGA (2,18 QT @ T,

i)
N = P
[(n; J cosl, — cos(—]l] il { :—'J cos8, cosB

T il s T Do e a-ie, g sson ST Wy

e 2 3
[(:[ 'cosh, + t:usB__:[ D ::'].;:059: + cosfl,
Ny e

L

|

2

(1.ve)

(Abe)




sfEEy @ gftey

G2
2
[(&] cosH; - COSB,] + 4 (m)cnﬁej cosf,
l'lr_,; '_E N,
B ro 2
r L“ 1;059‘- + cos8,
. 2
/ N
D 2 | cos0, - cosH.}
\nﬂj
= — = (‘ﬁir‘l:]
N 2
= ]cnsﬂi + c0ul,
\Me

GG sEaeTYE N R 08 (T, R WieRs e AR TSl
FERITS ! SFaT, TeeR TER T TeIEeE  GiARe sww o
TR AN (2, 5%) € (3, va) YR TR (458) 6 (3,v0) (o 9L

T e AR,
2
’7 5 \cosﬁ - cosb, —‘
R, = S e (9, brbr
e @)
;
|_[' = \cosﬁl + cosBiJ
g
nl
4 n—cnsﬂ, cos@
Tpm ot ; .v8)
I:( " ]-::05@I + c(mﬁi]
N
.t
A9 Ws LOPQE WA FH 7,
R, +T, =1
BTBa o, R, = 0 (5FI AR 284p) G
."n1
4 L—) cost, cast,
]’]3) N
T el (s.56)

nY
|:{ - ].;-.058, + :.'058-.-;}
N,

Qe SHEG (9,39) i

n
| 5
cony, — =y 5inB,,



L
L]
[¥e)

Tige TIFT B

n .J'

n.

a,
—_ et ol (=] ",
- cosh, (3.8%)

HEAT (0%) WTF cosD,~9% FA ADTAT (3 30) « T < T 4 a0

i e afe B

n n
PSR .
F 70 T oL cosd
(M) Iy :

l"r - T e R
i
r—n: ) n, o0 A
[-—- Jost + COsY
!L: 3 i . )
" "’-ﬂ|\: q
4]0 } Cos 0,
ol
= B 2= = 1,82)
[, 5 i ; :
e B
\\H‘g :

I HESE 2

T OCPEING B 0, = 0. 9. = 572

(1=8)

AT r W A,




g
el

sfse o efgmae

E iRy
£ LY - (
[i-ﬁ]- ] e (2
kR 4 K
- B —|2
]'-Irl-]" 'J+ 1
L'\."ﬂ.’_ l
9
\rl'lll-\:J_ 1:\H
.
= Tl = 1}

Q_u‘\_
‘\\g}

i +T: 1 W

o

P
e AR (TGS AFTER «qe AfEFETT JOEeR(Eg T | IRORIE L 0
T ; -

(-'c a9 i 53'\. | [:’_. - ]/IS i - R B T G (.di.i A T[T %ﬁ
L) i B K n:

i 7 - A BTy
e FETT GriEa R &7 T SRE T O I T

M

1.0 l-—;,____

IJS -~

<
o
T

o
-~
e

]

(e O U 1 g 4 o
06 20 30 40 50 60 70 80 90
8

fﬁa‘ kT b o IR Bt AT g8 T2 2 ke mE e R_-\- qet

.I:‘_.- . gt i ST, i T i AT TG
HE s FEY |, ST Pldaes SRR AheeTet i 21

TmEe BT TR TWa AN



G =fde gﬁ—.ﬁ-ﬂ g

1.0

0.8
Dvs“‘
C.4

0.2

_ Rp

0.0 L1l 1. 10.0

0 10 20 30 40 50 60 70 80 90°
9;

BEass: o, = 1115 7 0 Worea @il 9. 94 Y BfEeER T Rp 9RE
SR T 1, 49 R T AT iR 7 a7
$EE3 ISR TTEW ST TS |

WA B (3¢ ) 9 T WioRem 2' G FSH A R T @
oafife oo gama _

1.0

0.8
0.6
0.4

0.2

. G 8 VO T 0
. 0.2 0.4 0.6 1.0 2.0 4.0 6.0 100

fBaare . 7= @oemw 4. Gl e sfaem g g gz 2 TR
TS T &7 FTEA |



SfeTER ¢ ATETE 209

9.6 I HASHA SEAAE! - Hig4d T2% (Uniform plane waves—-gencral case)

@) T, EY A R (BRI SR el FioH TR TS
o
T 21 LT 4 gt- FRETE W jo 992 @ T afagiers ¥ U

e TRSEET $o8 € v (¢.3¢) 8 (€99) FELITT G TR AR
(2.a%) 8 (b ¢) 7 WIS AT S WA :

oB _ oH
() FPHE = = =l
= -jopH (a.5%)
{x) VxH =J+ﬂ2
dl
. )0
= GE+£a[
= (c+ime)E (2.m¥)
! 2 - ‘E_F_ 3.?'13. (Q)
) VE"HGDK+“E&}11+V 3

o 2 ;
uc%ws% (p=0 Fs@E )

Il

iouoE -0 ueE

jop{o+jmna E

o .!,_’ E (cl_ha}
- oH d*H
Eh H = — ==
VIH = o5 "+ ILE 5o
= jopio+ime H
= ¥H (.300)
QYR P Jm nis +jw £) R
=o+jp

y—'ﬂﬁ% TEGTHE T #¥ 492 FER THAY HAF  (Inuinsic propagation constant)
o oifahe ) B @3 &SR (transiission line} 49 FRAY PN Y
Sorrm MEEAS ¢ 92T Th T iy = a4 jfh) 4TI A (o) Llc|
P §3F 992 [T W/ T FAETE () |

A T A AE, AFD T/ fires bawd T4 AgGReT a5 e
e S g y ) 9T a1 e e (1R TEN cRTeR R



20t ThES YRy ©F

e e gEw T, sne O ofes & 51T [TEM) O4% T71 30! TEM-
TR T, xy S (BARE R ARITT 2 7

(@i L = 9 gy fism T HTB (138 € (9,300) £ WA FRET

ox  dy

PL . X
= v E | EI'J |
B~ Tk {150%]
’—H = vH (av0g)

s S

e :’ﬂ.:oa) 49 TR F AT @9

= B ¥ e® (& va8)

& T ®F 1 ﬂamnfq DY) & THF, Brve BIET TW Waawe g T
Ty
VXE = -jopL H

< i j K
0 A = Hewik,
Lk, 0 t)
LOEL ;o o
9 d 5; = ijJou)jH,
H = _]' 44, [F e o4 I: “"J
; FOIND/S &
= ol e e r ey e )
|(?)u_ [F:Ee’ g’ ERM U_TZJ {"{_‘;Ol’f)
TRr &, A (130 @ Fyees 7% o 7
H; = Hye" w317, o7 (4 0%)
AN H. = [LETR— _ pEg
o & Jwou B Poou

TE WA 6 T AL, T TRE wew v W3 e32 afoyfre wew 4,
m?ﬁarﬂ{ﬂ A, TREEY {4508 @ @ (535%) €7 99y ’)rﬁs\—-;rqu
7@ wfEs 33w gar 55w TWOSHT [ A ST e TR | 97T LR
T HaETE Utriasic 'mpedance)  £F 2260 T07 & WD o5l wvies
O @i BT ol et BTRE mw e TG 9T T 4GER




efmpem @ 2R Son

I, ARNGIT (3.508) @ (330%) AT GRS wW efTwrs SAH T
AT dRe B OB RS TP WIS AF A I
Bo wir, 0 M (2.30%)
He He ¥ )
YA 1 THRI FE AREIGFS | «q TF AT T e Aw
ey AT T =
ojTda WIS TR (300} A G FFA0N @41 4

H, = H, " + H, e " {a.50%)
@ e (tE 1, 97 T TR (o, vv) @ I g o T e
ffdei= T qmd|

n:._

VXH = ([c+jwe) E

Ll i i Kk
0 0 didz| = (o +jme) ik,
0 H, 0
dH
a‘T _n ? S 3 - ) .
g (G + jie) iE,
o, = o g e, e = T — (l—i.'e"'z—H-h )
.3 LU""_}(DF) C)’L iy b {G+J(J)C} ] ¥
A E, = E, e“+E & (3.50%)
AT E, = e gz g - B
? (G + jOE) ' (G+]mE)
AR T BME A TR TAY AFHTo! ©
E, E/ G
= =% = wi= q.%%0
"TH TH T ot )
BT ARG (4.563) 8 (3,320) (AT @ AT
SNLC1 A G 2985
= v GHWE (%)

q.y TEY AfSTFFT! 932 AWML Fa&  (Intrinsic impedance & Propagation
Conslant)

FHT AIEETT @92 FAY FRR HIT T, TS TR | @) (@99 T
& VATRT MY eftaeee «de AW FAdd T Y| e e
TRy, T WA

22—



o - Tfge g=diy vy

(F) 99T wERI viE-toete () @i 1R, T4Hse afmieE
TLESNE 2™ 377 T |

ST, AT Ty PRt 0B ey i e
g =B8R _¥ Ve (s+joc)

i THjme oriwe
& *\f .5 (433%)
T+ e
Y = Viou (G-jwe) {458

G 36 BT 3% S, U T T AL ¢ = 0, REET w9 97 |
T ¥E 2f el 992 ARRA g 3T (ow WEAS 49 a0

i
O ETTR IT -
i = jme Ve e

Y= jGJIjI.L Xime = jo \f_p_t (1.33¢)
4T AT VBT hres TR siftare e anw eofde W
TUUAL TR QTN 356 6 €BF| (R(Ly T BE- A Tl AT TS
FHASE (e = drox 1077 90 @ @ Rbe wE-Rer G SR
HETUUR TN TEAH 97 NI TEA W, W 909 MR @ Rl s

B AARUTE W0 A o S ARG T 7 & TEA|
THITT @R iu‘ﬂﬁsfﬁt?ﬁ FET A PEF A WIFT, TEHIY G g

—

U= 09R B = oVie | FITH THOH T BIF (77 970 TS g
i Bl A .
b B T i (19y)
B e
Joart % 2
Vo= {4 = —‘::TT_ = - {I"_ = 1 (\c._l':"t,c_)‘,

m“vr e WV UE \fl‘up
T P Al wwr go EglEEIEsi Ce B S
TIRETT 5 om e | 49 F=1ew 703 VEla 925 e o o
FONET AT Twij £
TeRaTREe, Frisd (7 ~larfie T o= 6.14% 107 (em/fi) ) g7 w
4] 1 |
t=g, TRISE, (= 10! Foso peTETE

we = 2a e,
= 2AX 214 X 10x 885 x 10712

= 3.4



&5 ¢ YR =3y

TR we GRAAT o (=6.14 % 107 ) 47 FFH W AT | TS AR
T g @A 0o MR @ o s e | 9% GEEAERE e (4003) 6
(2.359)-9Y % AR ¢

U Vs (.35

y=Viwuo {a538)
99 47 T,
L ta + it
o ]
BB | g ibp® = a2 = b2+ {2ub (2.3%0)

TEY o TS IV 93¢ SAEA WAL AP Bid

At b =0 B odEh {4.5%%)
a4z wafy e L
o
A (] 5 . '] T LR e
A 2t = 1 (it (<380 ) TIETT

o {.593)

iy
oag TAEAs (2,538 8 (A53R) SR FAETE <58 & WA G ol
qH :

jon _ o fou, o fop

T]:\/G ‘\VEI.T-}'I'\& 20

r!—'t"'

=R i Vg,
VN2 J

i i
A O (o5 = i sinds )
il :

e
O, e (C:329)
o

SNEPR
2k




253 U%QM?IW

SV G AT <7,
= Vjopo

'
-\ e
= o+ (a.5%)

HFae (133¢) T3 I 4670, T 4T, STHT @< W SGT T 99
AT W Wy o o



i

N

(i . a y ﬂ Iy 1l
e DAL T TR Y USO8
LeliE e St P e A o e e bl




	তড়িৎ চুম্বকীয় তত্ত্ব 1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf
	10.pdf
	11.pdf

