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AT 1

=
-
W N

T s

.20
.21
.22
.23
.24

T

6 x 10° N (Jfashd)

(a) 12 cm (b) 0.2 N (3T=tit)

2.4 x10% | 98 TH WM a1 Th oo (T gRal W fed 31 W) & o=
o SEd Wl qel eyl §el 1 S 2

AT S A T T B TE heiel Th o] ¥ Y oG H LR el 2
ON

(a) 5.4%x10°N C' OB & sHfsw; (b) 8.1x107° N OA & 3T3fE™
FA AEY I 21 fya et = 7.5 x 10° C m; z-318 & KW

10* N m

(a) 2x10'2 %7 & wiehefd | (b) B, TG 09 | & (= 2x107 8 kg
I H)
(@) 1.5x102N (b) 0.24 N

AT | qA 2 HUMHSE €, G 3 UAKHE €| HU-3 h1 EY-TEfa ST
Hferran 2

25.98 N m?/C

I/ o A9 HE el et w1 gen v @ fefd wanet w5 g & quE 2
(@) 0.07uC (b) e, Faet e for ot & e 2 smEw I R
2.2x10° N m?/C

1.9x10° N m*/C

(a) —10° N m?/C Fifh I Foheoll & IReg e 9uM 2l

(b) - 8.8 nC

- 6.67 nC

(@) 1.45x 107°C (b) 1.6 x10® Nm?/C
10 uC/m

(@) =3 (b) A (c) 1.9N/C

9.81 x 10 mm
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AT 2

2.1 10 cm, 40 cm AR § T KOG &I R
2.2 27x10°V
2.3 (a) AB% Afvciden Ud 6o 7eA f6g § Bkt M ael a1 o Yo fag W fawa
=
(b) @ o Afcia AB feenm o
2.4 (a) YA
(b) 105 N C™!
(c) 44 x10*N C™!
2.5 96 pF

2.6 (a) 3 pF
(b) 40V

2.7 (a) 9 pF
(b) 2x10710C,3 x10710¢C, 4 x 10710 C
2.8 18 pF, 1.8 x 10792 C

2.9 (@ V=100V, C= 108 pF, Q@ =1.08 x 10°C
(b) 9=18x10°C, C=108 pF, V=16.6V

2.10 15%x10°J
2.11 6x10°J

AT 3

3.1 30A

3.2 17Q,85V

3.3 1027 °C

3.4 2.0 x 107 Qm

3.5 0.0039 °C!

3.6 867°C

3.7 YN ABH U (4/17) A ;

el AD H €W = (6/17) A;
e BC ® o1 (6/17) A;
T BD H UN = (—2/17) A;
M@ CD § 91 (—4/17) A; 301 999 § Fad 91 = (10/17) A
3.8  11.5V 9vfiwa o Haifsa gfedieres o id 9 o T & & i S 21 59!
sruferfa ¥ &R wde €9 W 9¢ S
3.9 27x10*s(7.5h)

AT 4

4.1 nx10*T~3.1x10"*T
4.2 35x10°T
4.3 4x10°T FHERd: W hi AN 213
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214

4.4 12x107°T 30 1 R
4.5 O06Nm'
4.6 8.1x102N; o sl e weifiin o o1d &1 o fram g & st )
4.7 2x10°N; &Y dd, A o @gad B & 3R
4.8 81x10°T=~25x10°T
4.9 096Nm
4.10 (a) 1.4 b) 1
4.11 4.2 cm
4.12 18 MHz
4.13 (a) 3.1 Nm (b) &I, 3T T&I s_er Fih A (t= NIA x B) fh&ft oft T o
THAe U ok few el )
3T 5
5.1 0.36JT"
5.2 (a) m, B % §AM@ 8l U=-mB=-4.8x 107 J; Tt
(b) m, B % FAEHE 81 U = +mB = +4.8 x 10 J; S/t
5.3  0.60J T 9RATceRT 1 318 o eTgfeel, feen u-vame i faen w fsfR
5.4 7.5x102%J
5.5 (a) () 0.33J (ii) 0.66 J
(b) (i) 0.33 J UfHTYT & & AUl S GawT SMEO AW w1 B o SHRW A
1 ygta @ B (i) T
5.6 (a) 1.28 Am?* 1% o Hfw, faen um =) fgon = fasRk, 59 3@ 5o & 99
o T2 g 96 T Eehd 2
(b) THHTH FaH &7 § 9 YA §; I S0l = 0.048 Nm Foraert fom ot
2 o =g ufTferehT w1 3181 i (1 Gk a MTe[ol iKY 1) B o
M T RIS el B
5.7 () 0.96 G, S-N fxen & sfen
(i) 0.48 G, N-S fwm & srgfewn
T 6
6.1 (a) qrpqh I
(b) prq ek TR, yzx & e
(c) yzx o @
(d) zyx ok srfa@
(e) xry ok srf@m

(f) = 9Ra um &t Fiifr & @ ou 9o § e €
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3T

6.2 (a) adcd o Y (SMHR URERH & THI Y3 § T ol Foferd =gl §, 37
I O, Ff T 3w 7))
(b) a'd'c’h’ & SR (30 YA H I Tl §)
6.3 7.5x10°V
6.4 (a) 2.4x10*V, S 2sdH s @I
(b) 0.6 x 107*V, St 8 s T a1 &I
6.5 100V
6.6 (a) 1.5x 10°V, (b) uRk=M ¥ gd & 3 (c) T& fau
6.7 4H
6.8 30Wb
31T 7
7.1 (& 2.20A
(b) 484 W
300
7.2 a) —=2121V
(a) 7
(b) 10V2 =14.1A
7.3 159A
7.4 249A
7.5 U IFEM H I
7.6 1.1 x 10®s™!
7.7 2,000 W
7.8 () 50 rads™
(b) 400, 8.1A
© Vv, . =14375V,V, =14375V,V, =230V
v. =1 S --LP_g
LCrms — “rms H"o (DOCH_
3T 8
8.1 (@) C=gA/d =8.0 pF

d7Q = Cdl
dt dt
v 0.15

2 8x10® =1.87x10"° Vs

B) =0 @ o, o Al # wen # w

| @, = EA
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8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

d 0 dt
cp=8 L dE_ 1 , 38 WA T Wi, =i=0.15A
EA dt ¢gA

(c) St =, 99d U 9§ SHN MY 9o U8 fo€enad st 1 9 gl

(@ I =V oC=69pA

(b) =; 31w 8.1 (b) &t eafa 7 off Wl 1t <&/ THF o W e HL @
&I

_Ho T .
© TE=

T o § 99 o S 4, (SR TET B) HHA o W e H §1 G 9
T R 3 el § oM w21 ARR 4, = 4, o

r . & . . . .
BO:g—jrﬁlo,w%@iomzﬂmﬂaﬁwmmwa?w%

i=v2I =9.76 pA; r=3cmTIR=6cm, B =1.63x 10" T

forafia & weft fergd geenta ol i Ot FEA B ® :e=3 x 10°m s
E 3R B in x-y 99d § € 3N WER daed €, 10 m

e € 40 m - 25 m.

10° Hz

153 N/C

(a) 400 nT, 3.14 x 10®°rad/s, 1.05 rad/m, 6.00 m
(b) E = 120 N/C sin (1.05 rad/m)]x - (3.14 x 10° rad/s)t]} j
B = 400 nT sin (1.05 rad/m)]x - (3.14 x 10® rad/s)t]} k

e S (for A= 1 m)

_ 6.63x10™* x3x10°
1.6x107"

JgagaRg Waed o fod § o queAl ?q Bl S 10 I WMl ok
gfiehe TOT Tk W H1 ST Gehdl 21 TRET a5 Scafsld WA 1 S,
Hid o GHT Sl Wkl el g il g1 Seewnd, WM S =
1.24 x 10° eV = 1.24 MeV o T @esd 1= 10"2m ?| T 3 &Lt
2 foo Tfyera o @i A (9 =@ & wen gao p-faon Scasi st
?) uitegd: s 1 MeV &1 S SfaUd €1 T YR, 9 qeE
A=5x 107 m % HM BEH o = 2.5 eV 2| Tg < & o S &/
(f =% & weg whmv 99 fafeor a1 @) o Aem ufdewd: $9 eV &
e B

eV =1.24x10%eV
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8.10 (a) A=(c/v)=15x10"m
(b) B,=(E,/d=16x10"T
(©) E &% 7 3o =7, u, = (1/2)¢, E*

B &% # S =, w, = (1/24,)B>
1

VHo&o

E=cB3¥Rc= %Wﬁ,uE=uB

O

K O
S
&S
%@Q
© ¢

O

&&O
O

Q
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End points
Interstellar
Cosmic radiation
Calibration
Forward direction
Super conducting
Downward
Principal of
Superposition
Semiconductor
Infinite
Directly proportional
Paramagnetism
Unneutralised
Along
Longitudinal
Resonance
Sharpness of
Resonance
Resonant frequency
Applied
Transverse
Cross-section
Analogous
Mutual induction
Step-down transformer
Drift
Design
Centripetal force
Postulate
Assumption
Damped Oscillation

=Y |

TR 7%

O HRE
oS €9 |
TedHIeX (HRHT)
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Discontinuous

Discontinuity

Internal resistance

Inclination

Empirical

Ionosphere

Ionic crystal

Charge

Charge density

Step-up transformer

Upward

Fringing of the field

Acquired

Common potential

Torsional constant

Ammeter

Ohm’s law

Vibrational speed

Phasors

Time interval

Kirchhoff’s rule

Winding

Helical

Quantisation

Dissipation

Motional electromotive
force

Mobility

Gauss’ law

Gaussian surface

Quality factor

Qualitatively

Galvanometer
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fauga amep

Friction
Gyromagnetic ratio
Spin angular
momentum
Conductor
Conductivity
Conduction current
Remanence
Magnetic permeability
Magnetic monopole
Magnetic intensity
Magnetic dipole
Magnetic susceptibility
Magnetic flux
Moment of inertia
Generator
Jockey
Sinusoidal
Lightning
Instantaneously
Temperature gradient
Thermal speed
Equivalent resistance
Equivalent resistor
Acceleration
Declination
Oscillation
Two way key
Secondary coil
Dipole moment
Retentivity
Rheostate
Galvanometer
Capacitance
Polarity
Polarisation
Radius vector
Polar molecule
Dip
Angle of dip
Equatorial plane
Vacuum

IR IR ERICAR NI

et el Hife3ehT

g wred

RESIKED
qigfernt
Tftgefta fom

preap iG]

P ru|

T il

TR — &0

oToR — o &1l SeTore - T TRt
e forem

o &

I-gaw

g gel/femied get
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Result

Network

Intrinsic

Thin spherical shell
Dielectric
Dielectric strength
Permittivity
Phenomenon
Solenoid

Circuitry

Circuital law
Bounding
Qualitative

Finite

Confinement
Backward direction
Permeability
Parallel connection
Loop

Loop rule
Potentiometer
Forced Oscillation
Diamagnetism
Impedance
Resistance
Resistivity
Restoring torque
Alternating current
Propagation
Amplification
Surfaces

Primary coil
Inductor

Inductive reactance
Induction

Plug key
Flux-leakage
Flux-linkage
Bandwidth

Eddy current
Earth’s magnetism
Torsion balance
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[ERCRCECIRR

forem fouga
Torgaum =

faya yaomr
IEECEIG

favemmdt (i)

fasara
fagifa =1

220

Standard resistors
Alloy
Meter bridge
Basic
Additive constant
Arbitrary/Random
Meridian
Radioactive
Linear isotropic
dielectrics
Logarithmic scale
Ferrimagnetic
Ferromagnetism
Colour code
Wattless current
Deflection
Disturb
Electrolysis
Electrolytic solution
Electrolytic cell
Electrolyte
Electromagnetic
Electromagnetic
damping
Electromagnetic waves
Electromagnetic
phenomenon
Electromagnetic
induction
Electroscope
Electric dipole
Electric current
density
Insulator
Permitivity
Potential gradient
Potential drop
Potentiometer
Potential difference
Relaxation time
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Diffraction
Displacement current
Electric quadrupole
Electric susceptibility
Electric displacement
Voltage rating
Voltmeter
Inverse-square
Inversely proportional
Wheatstone bridge
Power factor

Artefact

Zero deflection
Hysterisis

Series connection
Concept

Collision

Storage battery
Balance condition
Balance point
Capacitor

Capacitive reactance
Junction rule

Supply

Connecting wire
Conservation
Approximation
Symmetry
Equipotential surface
Tuning

Parallel plate capacitor
Mono-energetic
Universal
Electrostatic analog
Electrostatic shielding
Electrostatic potential
Solar wind

Spectrum
Self-Induction
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FET 12 & faw wgageas
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37T 2007 97 1929
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fega 2013, SHa 2015,
fegay 2015, BRI 2017,
fega 2017, & 2019,
SHERT 2020, SHERT 2021
FINTEIT EhIuT
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gHgor
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PD 22T BS

© T Sifew sgHE SR qvIeT URYg, 2007,
2022

¥ 155.00
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MR R UM W, FT a1 fFue | T < S, 7 o= S
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MHY

9

T a1 ER@M (2005) YA € o T=a o Thell Sfte =i 9l & Sfieq ¥ siel S =g
7% fagia foraret 99 =t 39 fovred o faudia & fSreh gameeeT saR) e 3 9% Wl 3R 3 &
o STt ST g # 1 T T greg=al W STiG weHshy SR wedyEsh 39 it foeR W e
FH H T F1 38 5 H T v S Tk O9ed $9R ¥ 3 3 S SHEE H @ < w1 99 H
ferier wnfirer 21 omen ® fop 4 ohew B9 wedw foren Hifa (1986) W afvia srer-shfga eerwen =1 faen o
FTHT | TF o S|

T IS I ol 376 39 90 W R T fF Tpell o g iR s s=al 1 shewnia
Tfafaferat 3Tk Gare i Aeg ¥ e 3R He o SR 210 1wl W faaR w1 R et <
1 &6 7% A BT R Ak e, e SR STeiel St W o a=d ael gRy |idt T HET-ArRit ¥ et
3R Y T FE HT GoH Hd 21 fren & fafay @erl ©F Fidl a5 oFeE R ST T 9q@ S0
USHYET i TUET T THAN SR S shi Fgfd &1 Foi IR ed =i foehfad & & fou s&d @
o &0 o=l o Hie # ufwa ¥ U 9nier 7 R oA, 3% 91 1 i gue @ aee 9
Bl <l

3 A Thod F1 ofeh STl iR FrEsieh § #Thl thiekd ®1 i R 21 < gmEa-greft o
AT Sal &1 el ® TSa arftier shetst o omel o wwdt, fed e o forg e & 61 g
Thihd = eoh| a1 SR qodisha &1 fafeal ot 50 9@ 1 9@ HON fF 7% ueaqEs wha ¥ aedl
o S w1 T <aTd a1 S 1 SE G B SHe U W fehal gl fog gt 1 e
e | e o foau urezsd et 3 fafe= =xon o 99 o1 gAY i 999 S=di o Ao
Td AT o U U= G99 1 &9 W6 i Tect U Ik g=d FHIRT &1 31 39 HIeer H1 iR
TETH o T W T gAY Gre-Teer iR fowra, B wugl § aeia u o8y 3R gy 9 1 S ol
Tfdfefertl w1 werfterar <t 2|

TAHE M. 39 T&h ! WA o U a6 T urgaqeas fmior wfufd o uRem o fou Fawar s
F 1 aReg faem we i weayte TelehR AfAfd o e1eger, UheR SLEl. et iR 39 wedgEs
& T& oeHN, TH Ty, sieh, fa=i 30 aftfa o % &1 i fan, +1 fovm e 21 5
ST o faehtd H &g fR1arenl o ANEH fham; 36 AFRH i ¥9d 99 o faT 9 37k W=l o6 ST9RI
g1 &0 = weft geensli iR WieHl o Ui ohaw € Te oo Tenee, Wil qen WeAfiE i weg oF o
& SIRAYS TEA fean MR gonet {0 iR drhe S 0. 9T Y sremeran W e S fas
TR o ST S At e faumt grr e e wfafa (R ) & el % sed e @ik
TEAN o AU B0 Faet €1 TR GURl SR ST WehHi o PR Frar o o ufa wufli TEidemd,
feofori wa gerei &1 @ o, 58 9t w@eieE § 7eg ot S Heh|

BEtiCa
T et T Siferen SrgHY SR
20 TFX 2006 gir&ror qieg.
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TEAEehl W UIad ATt Rl qAearsH

Fifere-19 HEMM *i 3Ed g, faafe= & S o uea gl &1 9e w9 e ater @1 aeiy frer
A, 2020 & it forenfefat o faw aga qrmtt 1 Sig F7 HE R AR TR Y SRS ARAH
o FETEY Y he TSR 1 T B 59 yeaufh W, U Siftren Srqge SR wikieror uitug A weft shensi
o UIgAYEh! ! YAHAINTd Y i YEAC i 21 39 Uiha ¥ WILAWY. gR Tedt U € fashfaa wemr
e o gfawel & e § @ T Rl
Urea AHfiE o e O frfatea fogei o e o e g —

o TH B el H STT-ST fawa oF Sidid 99 e Wt T g

o TH HeEl o el foma H 399 ol ®al 91 SR HT F&1 H TAH IS AT 1 BT,

o HfGTE wH;
fornfefal < fau wes &9 9 gay wed el &1 &, 59 foeel o sifus swew & fomr, 3
T 9 A1 GeIfedl o |1 YRWe ®9 ¥ €@ g 3l;
A T | TR gt o1 gl
AU WEROT, SR fau T uftadsl s enihHer e g oA feRar T g SRt §)

Reprint 2025-26



T, YRA o AN, 9Rd &l Tk [E90 -9
HUTSEATET GARUL ArhaaTdeh TURE] 59 o
fou, e 9o W9 ANTRGh] <l
retsTeR, Sfeien 3T TS =T,
forame, stfeafar, favamy, ¥
3R SUTHHT h1 T,
TiSaT SN ST k1 |HaT
: 9T U < feTg,
a3 AT
et ot TRHAT TR *[T6Z Y Tehell
3R er@Ear] ghfvad S el sear
TG o fau
TEHHTT TRY AU 3H HIGE 991 | TS aiE
26 TAHR, 1949 I HI TAGGRT I WG Rl
TiteRd, Tt e 3T STTeTiid ohid &1
Taﬁ(m?ﬁw geted) eAfufe, 1976 w9 2 g™ (3.1.1977 ®)
H Y- FI ATk IR o T TR foeenfua|

2. UM (SETCEdr TINeE) AT, 1976 1 ¥R 2 §R (3.1.1977 &) ' T2 Y
Tehar'' o TIH W giaeenfuq|

VAN A g - =~
- Q0 TN y 03
N l-‘ i VA N 9\ :-\ ey
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PESIEKI

T & i famnfelat, ferent qen SmmE (fgeht it SREt &t 6t <1 Wehdl) i diTd gT g
=9 B T 71 2006 H YR Feql 12 1 USAYEF H1 Tg WIAlGF SHA S| 98 T Id Yh1era
USHYET 1 Uk YoAated &9 0 B 39 G&dh U R & ST qoil THEAE JUE 1 AT g K
T 21 39 fav w WALTHE ok weEwH ¥ o g fEmn mn €1 S YRR HOR o 1A § kI
faw-og 7 #1 T B TW AE HI MW ¥ W Arg w9 § qA: foran mn B

Tafy rfushen 311 e1eam el Gertol W &l eenfid €, fhe oft sga @ 9m den egunt g: fora
U &1 3w o fafu= i o el @ ool e geel 3 ureaqEss fmio gfafa s Anice e ?)

HET 11 T HET 12 A €1 HeNST i 3 Y&l o A | Hew f{u oM At faget o gor uftads
foha T 21 S & gt o fernfelai w fe 9w ARt ftd e s w1 © fR 9 sfifaent 6 steem
oI HEAfHd TR W 3 ot HN| I8 T fSh 0 T W=t St FI@ (2005) H I T Yaqon
Td gl o MR W AR 21 TH YR, o ok etk ey, fom g fewnedt fafay fawat w5 i
off GaAISH/=7F T Gehdl €, B T8 &1 A ehd foh Aifqent =1 e1eamq e aren faraneff for 1 s1ezem
off T @1 B1 o7d: Hfent i o o5g 1 ‘Tehell =ell’ Y § YA I € Th faehed 2

el 11 I UIGAYEE h1 Hilq, B2 A W pw ek st qonl Ff wiwfer w7 21 9 wgH
st e & foru =t @1 3 il ol ugAyEish | HitHfeld i b1 SEYd UiSHhi o A i Aeh{ia
K1, Tt W WENfTeRT o 311 & e1eren e Sfer | ohe ST o1 S, TRel AT G, et
o fafq=r & o stfiumonet o eu, THiEar steqen @ i dight g i Heitg e |

T o Yo 1A ok 3id o 9, T fawa, sty qon sifaften sremg wd Seree S|
fafyrse Tero sl oFTT T T B Wehoute WX SAIUIRA e STl i S1eAmEl ok ofd W fRu u ety
Y IR W Sk T’ o ® W Ugd i W TG R T §1 98 ST i Wt € o T e
Y e | < TE Gehou Ty tfueh e o STA| Sgd | U S qe S e T €1 3 ferenfea
o foru <t e off difderl &1 312EA ST =9Rd ©, S fou fammeita fomg qen stfafted s 1wt
I SR formmeiiel fag el Jeae @ a6y & @red W i q §-137e7 bl Wieaned i @i g
T YA A H o W dedree & Id §-Hifaen! Siive o siaia weH fe e ¥ 3 ared famnfar
1 o fafvre fave W eifale wmult qen o= fhareres Fee/aan vem S 2|

fifqent 1 Sfeer Gehouiet 1 W, A sid g Hewd Sl a9 2| Tt 1 59 yr
o YT ISA/EE T1fET R T 38 9 qen Y W SR e ®9 ¥ 9% 98 udn & difaht den
oM & &3 o @ ged & S g 1 SR el I Sl Wy 98 WE U Uk HieH 1 Sd
, 9 39 UE e R SEeh fauid, ‘ohd aTel Wl oh SATUehiST Wiehfdeh UREEIS o Wehtor | sifceh
fomfal = qehea @ glaafea S Ky 81 orde o, 7€ THeH o 9vEE fh S o et €, 9gd ot
RERAE 1 ST ek WG o SUAN oh Wi d ST faehid e S9el 8 o 2

S o foAu, ek o ferd weher W fomR SIfSTy, S9  Smomafir selaeia eFaf ufgent g
TR BT &' S72re ‘39 AN | YeRTel (1l Solaeiq) R 1 Wifd SHeRR il B1' S Ig STwE
F1 foh 39k ‘T H IR I G T TN I8 I SRS’ Stern  qemian’ o &3 o ST ST
21 T &9 ‘hY’ 1 ST 2 Wehd €, BH ARG ol 1 Y Hehd €, BH IS (1efa TRM) i quiiesd
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AT Gehd €, B9 78 Fuifa e werd € for faf= afifeafeal o oeqd S8 saoeRr st @ qen 59 aitsree
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a, = eE/mp

el m, Wi 1 52 85 m, = 1.67 x 1027 kg | 370 Wt g et # fern

2hm
T HHE ¢, = /% = /—E” =1.3x107"s
a, e

TH YR, TAM 50 FRA H 9 ko1 (Wiei) sifere T o €1 e ok 31l
o I’ 3R 39 I | I gt fauHar © i e o o1efi| uad o gea
a5 o goAaE R R T e A TRl gu qa 1 g ufesfera
H THI e @0 H1 SUeT 1 21 e 3@ o o & = g e
2, oTu fau U faga &7 § HieiH 1 ©Ror qiehfad w €

eE

m,

12

(1.6 x 10 C) x (2.0 x 10* NC™)
- 1.67 x 10" kg

=19 x 10" ms™
T U Toe ™ 01 (9.8 m s 2) 1 ol | 21 Toeet 1 Selereiq o ol
Al 3 RO G ot AR B1 39 YRR, 39 I H el ©ROT oGS i
e T ST Hehel 2

SETEuT 1.8 ¥ fiig 3 g, oM g, ek wfmmn sAwr: +10°° ¢ qen-10° ¢ €
TH T UO0.1 m W W & o 1.11 ¥ <wiie f&geii A, B den ¢ W faga &=
qfenfard wifsal

E.
C/ Q.EC
/B,
0.1 m 0.1 m
E, B a,’ A E, \ G,
D X :
0.05 m 0.05 m 0.05 m
o111

T A g, O FRV AW fae &7 9w E,, T R ffi € qon suen i

(9x10°Nm*C*)x(10°C) _
(0.05 m)?
FOMERT g, % FROT AR faegd &5 SR E,, ff 3¢ R fAfée 2 qon s qfmm
E, % ¥ €| 30: AW %o faga &7 E, 1 9
E,=E,, +E,, =7.2x10* N C" (¥ T &R ff{= ?)
AR g, % HRO B W faEm &7 9w E,, 9 o ffiw € qun sue o

E, = 3.6x10* NC!

Reprint 2025-26



YA SO qAT &

(9x10°Nm2C2)x(10°8C) A "
E, = =3.6x 10*NC
B (0.05 m)?

FMEAN g, & FRU B W A &7 QR E,, T AR ffie & qen gwem afmm

(9 x10°Nm>C?)x(10°°C) _
E.p = 2 -
(0.15m)

B W Fd fag@ & 1 qfiemo
E,=E_, - E;;=3.2x10*NC" (78 9 3R fii¥w= ?)
q, T q, ¥ T&F % HRV 67 C W faega & |fwr w1 afe g6 8, o

(9x10°Nm*C?)x(10°%C) _
E=Ey = 0.10my =

= 3 wikE et fo 1,11 ¥ el 7 # 3 < Wik o wiRom S w ure
E.=E,. cos g+Ezccosg= 9x10° NC!

E T iR fiffe 2

1.8 foe@ &= @™

et ST & B o & o1 1o TRl 2re weh wieen uivt € e T4 g wiew
1 wifa & frefud o= gond 21 gy fordt foig e1maw & HROE &1 Feseqe frefua
FT H JAE FW T AA o g sy g9 fog W fed 21 @ fog W ferE
& &1 TS o STfW Hohd id g &F I Aol i AU Tals o Hiswl
Hifeu) < frt fog R fogm &= 1 afmmr e 9 s9 fag i

T o ol oF FHAMER Tedl €, g fog @ W SH R afswr &t \
oo FR TRl ST % e T e w afeid oR wo
Fedt ¥1 o 1.12 35 oo &1 <@t 21 5w o ¥ vow 9 N T
foega &= 31eMfd 39 IR o =8 W Rud s&i o9 STEw | o \ \
A a9 €1 Tk & ® Gehd i ol dRi ol e R g

Rt et & T i Feitd s €1 39 YRR e §gd o e \

4%x10% NC*

9x10° NC!

8°'T lnr21be

Tt W B § o el g e § am A s Egw A < < < @
1 T 37a B forga & T <o sveren Wi o fove W SRt /\
T 2, ifeh o dl A R warg W wHE g8 efi? e e, / )
€151 o IICATOT 1 & @ of S g ffua feman e @1 St J
o f7ehe E Tael BId1 81 37d: 3769 o 9ehe & {@refi &1 o

Aferek i & T & Tt ToE el €1 S | ) S W & e

BT ST © qe &5 WErstl 1 S W B 2 qRumEEy et

F - et € form 1.12 fog emw =1 &)

HE Al sifesh W Gid Fehdl ¢ R W@ietl w1 e Hedqul T8l ¢ o
H foredl &3 o orde @l g o gendt €1 or: mewyel e © R fafu e |
Tt w1 Aufe S A 72

Reprint 2025-26



B IR oh U8 R o wiwd ® ererfa gw fgfordia fom @i %
W g o fermel # ed €1 ord: AfE s & WEnst o o i Seher
FH €l B 37 @Sl ok oided S 12 % Ui Uhish &kl |
& TEetl 1 T W R wI g 7 Jf e fag e 9 @
o ol o STTER faegd & 1 Sia1 Sl @ 1 STeT i UReg e arel
&5 T o ol ok STER el <l €, IReg & 9 Toi oreft & Jane
F T ged I W €, IR S ¥ 39 & &l g0 $9 oFf 7

T IR § 9% el o TR & Y feepeem & fafu= fagetf m
B T e T

=od @ien | fafy= fagsti ® &= @net &1 smifares §en s a
(ruta srafae fgedr) 39 fagsti W fagm &= =+ emufarsd Yeerar

ot 1,18 foed & woerd 1 S0 T gfg A @1 et 4 Yerd W et € el & et B € e et
FTet o SHeht & W@l F Hel ¥ qroay gyt ¢ ol gad el ¢ Fo 1.13 H & Tt 1 s <wn

20

el

T 21 BH fagetil R e S W oel i & @nei o stfieteed < g9
1 B & Aol 1 FHeqT FL Gehd | TR Foor0r | 37 &5 Stere
F1 FT A A T F N 37 g R A5 S TRE % ST
21 fou1 7% <wiar ® foF foig R W &, fog S W &3 &1 qor § aifesk yeet 2
GRSl T STET & TFd gN STafid ¥F o W, & et i fAar =
g o foIu STET &9 &Fthel SR S R0l (S hiv1 ol oA fawsti § sAeh et
?) o e Hee TIfd A o1 T I S| A witee & fermiedl | feret (weaen)
10T HT IRAE fohT YRR w1 S B1 AE AT R BT SIE W@ SeEd Al
fIg O ¥ r T R @1 Il 81 T O W Al SN A HIo1 T FfATheT AO = Al/r
o &9 F foar ST Tehar 1 36 yehR, A famet o fRdt s dded & ASgR @
r W AR T B i AQ = AS/ P oHH fRA S Wehdl €1 ¥H WM € fom femell
faw T o F0 A o & Tt w1 Hem v et 71 oA 1,13 sew W
el 1, 3 W feord T fagatl P, 9o P, & fQ = %101 AQ BRT P, W aRa &
SR 12 AQ T P, T ARG &5 ST 12 AQ ¥1 37 &7 STl 1 e ot e
HT G (A T n) GHE 1 37 Thish &3 3999 i Hied arell &3 f@st i
Terl P, W n/(r2 AQ) T P, ™ n/(r2 AQ) 31 38 JhR T ¢ foF &= wansi i
e 3R SEHIfeT &5-gaerd T &9 ¥ 1/r2 W f9 2
&5 et o femor w5t wie B | eafiE famre % wRi iR faea &
Y YR i o Teh STaasit SFIURa U o1 foswfad e o faq &t ot
%S I 3% To7 WWW HE AN T8 I3 99 G119 &l o Y0 o 7T po 9
21 57 ferg siferek 3fera U5 &7 ¥@d (dga siyar gawia) § 59 54 59 gEw
o ST B
T4 YR faga &7 @ emawi o stfufa=rg & =9ri iR forE & o e
90T 1 T IUM 2| oAk ® W, foed &5 @1 U UH o gl ¢ foreen foh
off fag W @ien T el 39 fog W o 42 o9 *1 fKen %1 fEefd w5 21 59 o
o ferdl fog W, wae w9 9, w9efi g forqa &t =61 <1 Henfoa fegmeti § 9 &E wh

* ¥ %I Ik HT TH AU | R BN R M 9 fRu M v o iRt W faEr i
Ik o T I AQ T IR TH AS/R’ oF SR TR F &, &l AS T 5 Mol W
F T EFES 2

Reprint 2025-26



feen oA o fou g W AR w1 fag siferd e eTevas 21 &
@ T feheer e et i fRensti ® =@ et 2

9 1.14 ¥ 52 Wt 31e%1 fa=ami o =R iR & g gerie
T 21 S\ o vee wvi faen S g 7, 3 &9 Yad & fartg
feepeam o € Fefu fo o 3= hael T qat | <A T} U
O] o HRO & @ Beud: () afedel et € setn
Tehel SRUTEYT o RO &5 @ e stadet et €1 & eAae
(q. @) % 7/ & 9R 3R 1 & Y@ IRefiss Hiaehdor 1 Th
Gsfiar femor weqa St € Sefer aimmor & g9 < fasda s
(q. —q) = Topma, sterfa foredt fgya & =R @R &= @ emawi &
o T qREAfiE SR St 71 & W i Hewyul amH
Tl ST I hedl -

(i) &1 Y@ e o STRY B oMl W T e ¢l A e
Tehel © Al 9 3T W IR el 3G W T 8 Tehal B
(i) fordlt oot Yo & H, & {@iell Hil UH Had 9 HEl Sl

TRl T S el AR 22
(i) < &1 Y@ TH-gE 1 HEMT T wred| (A 3 @ w q
Hfrese fag R & 1 shadt T fien e i, S freies 2
(iv) feorSga & Wl % ou & A Fe faEm aF
TR Yopfa § renfaa € (31eam 2 3fEn) |

1.9 A W

et dS &we o B I W 3Teh fieiadd v a7 | arfed M
ol fordl 59 & YaTE R foER SIS 59 o Y9 & R® 39 &7
T 9 THE qHE H TS o e v dS g W B ® e
g 3G qcd U TS o1l 59 o Hoiad o eftd S 21 9 5
T (TB) R A9 g9 o FaTs i < 320ld v o FHIGQ T8l
2, 31X g7oh o= O 10T oaT € Al v o e qel W Jaifd eshet
dS cos 6 B 37: T AS T T STH el Tl v. i AS EAl 2
o @1 % WU % FoT, @ T Tged R S ORI F
g IR T8 Jgd wore Ed &1 9U B 98 a | Wl =iey R
T9-YaTe o YUl o fauia 2l Wepfaeh i o e19ar et 4
T BT A FaE T B

ST aftrd fogga &= Y@neti o faau 5 g9+ <@ T forddt
fog W & o ST eaad @ Thish &%hd 9 T[S arell &5 st
1 G 39 fog W faea &9 geerar %1 A7 gt {1 gqen aeqd
7 ® o afg g9 forell fog W E & ifireieea &g AS &5l o
B TUACA TITd T A THH [oRA dTell &5 W@t &t &N E
AS % STHAMNUE B 76 AM AT gF &5thel 315 i Tt

* g el Stad el € T &5 el #1 §e EAS o e 81 arkd |
&5 Yaretl 1 e v fawg @ S e fea & Y dien o 9ed
&, ik 21 or: fafu= foget @ fRu Tu dodher @ e el & e
i TR WA o W e W &l g Hifdes wiefehdr @l

Reprint 2025-26

q>0

(b)

+ o+
q q
(c)
(d)

o 1.14 fafy= st faaon & RO
&5 @
21



%

— *E U0 T G 3d & T T IS M &S Iagd o
— = | F sifuciaed aee ST AS %1 98T AS cosé , I
— AS  ———|=2AS  AS ¥ TS deft &9 W@isi w1 W@ EAS cosf
— |7 rmurEE }1 W6 6 = 90° Bl € Al & W@ AS %

W

L

TR B S § IR 3o i ot & W T et
(fe= 1.15 3f@Em) |
9gd 9 Wl H eF%d e¥d o UR® o
a1 3G fEerfa=mg off Hewyol g 81 ST
o fou, fordt Sia-vare # fodt R 9 o ot 51
%1 AT TEeifass €9 9 39 9 W R % € e
3T St UN W 39 T YehR wehe gU ©| A€ oY 3
SI-JTE ok SAfTceed W § @ o= gt e et
. Ft g ¥ 39 o= o 1 9 sAfiean sia e
%I'ISEHZﬁjoWGW a8 I8 Tt fererar © for emthar-erae 1wk
e | 3 TEM T ) et 3 e fen o g
21 gudel & w1 foen g fie # W12 we w9 9 99 W A qo &
feepfame fAfde *tar 21 39 YR gnaci & afsw &1 faen sues eifcda &
ﬁf ?ﬂmfﬁ‘ﬁél

AS

et aferd g2 o &l &1 el Gfcer @ &9 dag fFan o 22 &6 T©
Ul Hd ¢ ok afthd IS 98 W IR-BI e sragel | fawifa 21 s 9
Tk B Bl 3Ted FHACTT WA S Hehdl € 3R Tt TIIah o 3TaN 398
Tfser Heg fHan S gk 2
Tel T wiead R eAe A Rt eawa oege w1 faen suek stfiets &
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T €9 ¥ 9gd f5yd *1 Fol S99 A 2 81 Ry 391 7% o1 e € foR
faya =1 faga &5 I €1 i 3161 @ 941 —q o o Yok €, ok hRUT ferggd &l
6 SIS S ® 99 3 Th-ge 1 g w9 9§ e 7@ | Wy At fgyd o e
e A o Gereh 1 ol | S 31 (r>> 2a) B, @ q W6 —q o SHROT &5 ST
e &1 i €1 era: eifuk il W Rt dea feya & sRo fagd & 1/ (T
R g o HROT foggd & w1 r ) i) @ ot etfues Tifa @ =< eran wman 81 98
ToTTesh HROT e Ry T gere ufieherd 9@ Se g8 ©:

1.10.1 A fgga & wror &

ST o e (—q T g) o RO feepeer | forsht fog W fagga & o o qen
AR fagid @ 9@ A s @ ?1 Frefafad < gl o afom W
(i) ST fag foya o @181 W R, (1) 5@ g fgea o fagadig oo, steia fgya ter o
o5 U ToRA o1el Tgyd 3181 o ofded dt o 21 ferdlt sarues forg P fagg &, emaw
—q'%h FRU PR foed & E_ 1 3769 +q o %R0 PR fogd &9 B, 1 i
o TR TS e g wEts sieh T e S 2

(i) 3787 W e faigan & fow

o wifee fag P fgee o %5 § g 1 R fos (1.17a) § <9T S8R r g0 W &,
G

q

—q ——mp [1.13(a)]
7& p f5yd 181 (cq ¥ g #N) F RV Thiw FRw 1w &
E,=——+——p [1.13(b)]

a 4neg,(r—a)

P R o fagd &% ?
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2a
Egq E_ P q 1 1
— P @ o O E=E +E = —
P q -q M 4qme ((r-a) (r+a)? P
; r :
' dar
(@) - _ 4 5
ine, (2 —a?)? p (1.14)
r>>a fau
4qga .
= A (r>>a (1.15)
(ii) fagadta 7o uv foa fagen’ & fog
J STAT +q AU —q o HRO1 fogga &= o afmmn
_q 1
8. = Ine 7t [1.16(a)]
la
e
_ 9 1
" 4me r? +a? [1.16(b)]
(b) M €

m1_17 (a) aammwmy(b)%w E+qH9JTE7q3|ﬁ1°<¥H'§ﬁ=I3I 117(b)ﬁ?ﬂﬁ“§%lwéﬁﬁ
% foardrs a1 W feem et g R fpgd Waa%ﬁwmm@—@iaﬁﬁww&ﬁ%ﬁga
o 291 faua ST p wfew & fom i BE o STIfRR SR FANA € W € FA forgd &9 P %

p=qgXx2a © e faem ORI BIdT B 1 37
—q ¥ qH AR B E=—(E+q+E7q)COSO p

2qa _
3/2 P (1.17)

Cane, (P +a®)
s1fes A (r>> @) W
2qa .
dne

THIRTON (1.15) T2 (1.18) ¥ = ¢ T etfern il W fgya &9 o g aen a
Yo & W AfAfed T B T8 3T W PR ga R R 21 s
fgya ol &t aRrn 1 Geha foerar 21 fondht e foua o 3y eyl 9RkeTp
1 TR T YhR hi S Fehdl o

P =qgx2aP (1.19)
e 78 ok Wiy © FSreeht aRmmn e g qen g 2a (369 g, —q % I &
d= Y g) qen K —q W g T IR Bl 21 p o ws H, fenlt e w1 e &

E-=-

(r>>a) (1.18)

arferen SRET W T W B A ol
foya s1&7 & foHdt fig ™
2p
" dmer (r>>a) (1.20)
fayadta a1 @& feadt foag «
E-__ P
24 anes  >>d (1.21)
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YA SO qAT &

39 Ul 9e W e IS foh fgya & etfues gl W 1/r° o &9 | 72
a1 /o ®9 | Bl €1 5eh AT fgyd & o1 qiw qen fien e g
PR A R T S S A AR ¢ AT R ot p % A F AR ek w8

&0 SHh IR H W Tehd &~ S fgyd ST 20 Y HT AR SR Eal S €,
T AT 3T 1 3 TR 39 FhR Blal Sl @ foh 0w p = g x 2a T
uRfird @ et €1 36 YR o fgyd @ fag fgyd wed €| fhdi fag fgya & forg
Gl (1.20) A1 (1.21) roh |ft 7El o faw oo qen zened 2

1.10.2 Tgyai st sifaer dreferar

fUhTe o[l W SET G SREUERl oF g Ueh € T W B 81 THIfOT 3ok
faya sl 3= B 21 CO, 72N CH, 317 3+t o o &1 forea & sTifaq forg <
W 3 fgya sl faswfad o oid © g F9 vpt | sl den Homaen o %y
Tt 7€t eid o1a: foRpa & 1 erqufafa | off Rt oo Tt gy et B
T TH YRR ok SIS Kl I 377 Fed 1 et 1 9, H,0, TH YR % ST T
T S B fafay uered faga & 6t suftfa stemn siqufafa o I=es or qen
Heequl STIANT Fd L 2|

IO 1.9 +10 uC o T 9 Th-TR U 5.0 mm 0 W feord 2 (a) 39 fgya
o 1 W f5ya o hg O 9 o 1.18(a) H ST STTER, AT HT AR 15 cm T
R feora forglt fog PR @ (b) f5ya & 2181 & Afitetsma O 9, fo= 1.18(b) ® T@Iiw
STUR ToRA aTeft @1 ¥ 15 cm 0 W fod vt fog @ W faga &= 7 sifs)

A O B
- e e
-10 +10 1P
fire uC
(@)
N
A O B
-10 uC  +10 1C ’g
fox1.18 (b) -
T : (a) f9g P W 199 +10 uC & HROT & ©

* ueTeaes fog Al o GUE i ohy 1 qRTST Hefd ohx i &) wifd w5 St € e eTER
Lar
by =1 .
cm §ql
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3aTgul 1.9

_ 10°C “ 1

T 47(8.854x102C*N'm™?) (15-0.25)*x10"* m”
4.13x10° N C' BP & 31w

fog P W 3R —10 pC & HROT &3

_ 10°C » 1
47(8.854%1072C>N'm™2) (15+0.25)*> x10™* m”

= 3.86 x 10° N C' PA & 31fcw

AT B W feord gt e1ewi & sRor PR Ui fagd = 2.7 x 10° N C!

BP & 379 2|

TH S W UM OP/OB Tl #1feh (=60) €1 o7d:, fndlt fgya & 11 W

sfyer g W e foreht fag X faega & 90 & & forg <fel 21 931 o6 ST g/

&0 TH o GieTehe TROTH i S9N T Fehd €1 2a 2 ok + q 69 @ =4 fgea

% foru fgya & o1& & ohg 9 r g8 W fog@ & &1 9fmm

2p
E =
41t€0r3 (r/a>> 1)

qﬁp=2aq%ﬂﬁﬁﬂﬁﬂﬂﬂﬁﬂ1ﬂ%l

foya o1 W T & w1 fawn @a fgya el wfew & e (efd—q ¥ g
#AR) Bt 81 W, p=10°Cx5x 10°m =5x10°Cm

3d:

2x5x10° Cm y 1 ) .
= In(8.854x10 2C°N-'m?) . (5 x10°m® - 2:6%10° NC
foua oTTl # faen AB % erfew ¥, 9on T8 wiom e wfoms & Hret fewe 3

(b) foIg B W f&erd + 10 pC a9 o &Ror fog Q W fagga &+

10°¢C y 1
T47(8.854%x102 C2N'm?) " [15%+ (0.25)*] x 107* m?>

= 3.99x 10° NC! BQ & srifew

fog A R feord —10 pC 3w o &R Q R for@ &=

~ 10°C » 1

T 47m(8.854x102C*N'm™?)  [15°+(0.25)°]x10*m®

= 3.99 x 10° N C! QA & sTIfw

Ty ® 5 37 < W 9 o9&t o 0Q e o Sfiw gk Th-gm i fE

FW T g BA % GHR X9 & SHfEw sesh TANA & W9 €1 o1a: A 9¢1 B W

feorg 31 syt oF RO Q W R fagd &=

y 0.25
J15° + (0.25)

= 1.33x 10° N C ! BA & ™

(@) F1 €1 ifa fgea o 2181 o arficiaea ferdlt fog W fgua form & o forg €er &t

T3 o STAN gRI €H T UROMA i STUel U Hehd B

=2 x 3.99 x 10°N C"'BA & 3rfeul
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E=—2P _
4me T

(r/a>>1)

5x10° Cm " 1
47(8.854x102C2 N ' m™2) (15)® x10° m?
= 1.33x10° NC.

79 YR o o & 1 fen st wfew w1 fen & fawda 21 qenfy gra oRoms

TEA WK gY YRUTH o 31y g

1.11 TewhauH o 47 § fgya

6°'T lnr21be

fod 1.19 ¥ 39T 1{9R THonH fagd &9 E o W@ fgya myel p o womh qE
feya (zorh fgya @ g9 acqd g € % p %1 E 4 wda ifiq €; T8 E [ g
E

3 URA &l gen ?1) W o= Hifem)

a :9 - q
el a9 q W gE 941 —-q R —gE 9 o ® &1 9 E THaaH € 3/: @
gy W =2 9ot Y B W AT | YUH €, o7 o {9 fog W e ¥, ?

fSreeh aRtoTHEere fgyd W ot el e il &1 S 2 9 YA g Al 9 E

3l (S ) qa fog R R 7 3ian s9e1 9T geis 9 o R

T FEITH ht S (I YTHHIR Tl o s cAaed g0) o TOAES S SE T faya|

g ]

9 AT 1 GRAT = g EX2 asind

=2 qaEsin6

THeT TE3N T o acl o AfWeided 3Ed aEL St AR B

p xE &1 9RAW ft p E sing 7 a1 39! 30 FTT ok T3
AT aTel &1 3R 71 31a:

T =pxE (1.22)

IE 9 Ul fgyd 1 & E o 919 §ifEd & &1 ggfa @l
S p &5 E & 91 Wad 8 S @ 9 9 et I g ?

e &5 THTHH 7 Bl q 91 Bl 82 T €, 39 Yl | 2
I YW B Tohdl ¢ 39 AR, A9k €9 Y FhE W wed H1
& ifq U o et FUM TRT AU YR Sl €, o1 TR
T W feufq | faeR w@ € 99 p &9 E o gH@ S1eqe
FfEHiR 21 Sl €yl § A2 et ool 9 el € W AR E
THEAM & ? @ fgya W Tk A2 9 o 2l

o1 1.20 To: TR dl B 38 ST U @1 ST Hehal ©
o o p €9 E o T ¢ 1 fgyd W aed &7 1 fEon & & e 7
1 I 2| 5 p & % E UaEHia el @ qf fgya W osed &
o o ek T 9ot wE wd B A9 €9 H, S E o WU p ok
feerfaam ® fasft &2 2

THY THN A T90r TR o WE YOl WX Sl €1 Y[k arell
T % T S RIS o DI THE! Il SHTIG Il S| SR 8H
ST € fop kel s gra evmaer SifSa et #1 W e S e
2 i Tt 30 eTrenteh ol o1 TRt ohd hY? el ==l 9 Hohd
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% odifeRt

ST SAY AQ = PAV

ferr 1.21 Yaw, 5817,
I Tl I IR
Y&E YR | A T
IE (AL AS, AV)
TR T W B T
W 3T YaueRiia T h
TFFal i T foaume g
guifed Bt 21

28

UTehT BH e Hehd © Toh AT hell ShiTel oh SRl ohi efferd Y Xl €, S7eifd e
o el § &5 1 e § 72 fgue ool Ufd R At €1 heh arfafiek shEl o ol
faga & THaEH S B1 39 STHHH & oF Rl gy W Uk 4 oA e €l S
21 38 feafq o =% omar @ @ 1 gl € foh w6 e kel i fRen # wfg
w3 2l

1.12 daa stmayr faawor

379 Te BV faford 3R q,, g, ..., q, 3 SO T o5 forom o <= T 21 56
FRO TE ¢ T U@ fard & fou vfde ofieen @ eW § f wem
(SheTherd) 1 STEvdehdl el Bl W €, 9gd W wEl o fog fafaea smeet &
Sl H A AR el g1 3R T Fad e faaRor i SavEhd g €l
3T, foRdt STrafiTd =TT oF IS W geH A steal i statkfas o ual
o a9 foaRor 1 {9 €9 ¥ Seai@ w1 A6 T 81 = & g8 w fhd
AR 3T AS (S ¥ TR W dgd BT W Sl i foRIet Sl &l Fitnfad
F o T waiw 2, 3fay o 1.21) o foma & fomm oieh S 3fode W 3R AQ
1 QR -T2k Soo@ il SAfHeh ST 81 THeh S g &Ikl 3T9d W gy a9
T ohl TR T YR HId B
A
UH B9 =1ei o Y53 ok faiu= fagell W oY Wehd ¢ 3N 3 YhR T Had
Her o (99 T 2Tewt oM #ed §) W T €1 36 ®9 | affd g s
T G 3AERT hi FAICHAT a1 YEHRRT TR T STERT hi STHAdl foreRoT i SU&T hidl
21 o T T H g 199 A € S U TR F, YR €9 H 9 W] Wi
Y 4 I & 10T AS W GeIRIG S 59 §1 oFHT HEF C/m? T
T YR o gfteshion Waeh e foawon qen st st faawon o off @ g
g1 et a” 1 Wk EYT T A HT AR
2= A9
Al
SN T SR T FET ALGET TR W dR &1 Fad 19ad g et geq Safv stagat
1 T Tawmer S 3o witmfod € e AQ 38 e aFe § HHI 376 Bl A
e C/m B T YR Y TR a9l e (Tt il o T8 eraer e off et
ST &)t R sft
AQ
P=av
SN T Sl |1 TRl AQ T Y H SIS I I AV Y HUT o & S e
AR el & fame §en %1 wimfad wid g1 p F1 7% C/mP |
Tl Tad A9 faeRoT i AN ¥Ron AR H AR gRI ST T Had Hefd
faaor &1 uRon & & guH ?1 S« 8W R g9 % T %1 Sooi@ i ¢ dl 39
* geueEiia W W, AV TR0 FHAd B T Yok SO U STEvRfEd Wedadi T ¥
Yorhd B 2

(1.23)

(1.24)

(1.25)
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YA SO qAT &

THF I § TH IHoh T S H & Seoid H W B E| BW %9 H Th Had
T UH o © a9 STeh! fefers SMufersh ToAT 1 SUST Y d B

fafoea steren o f7ehm oF &R fagd &= 9 & [FHR (1.10)] & &
ofifet ST 6 €1 W Had Ee foRor & HRo e &5 e feRan < gehar €1 °H
fifer fordt facheom o Tad a faawor 1 1esT 59cd p 31 i Gauers gu
fag O gy qen Am <lifsry sy faawor o fardt fag o frafa afzwr r 21 smew s
p T g o TR fog W 91 7 Tkt 7, 1eiid I8 r HT Ferd 71 e faaRor Hi
AV Y o Bl TEAA sTaFal § faaieia ifSu) STEae sTeaa AV H ST &
RAT pAV R

319 feafq A R o W ol off =9 fog P (7o foor & $fier s1erat am@l)
R fomR ®ifT (fo 1.21) 1| Fam =8 g/ ST6® pAV SR wRO faga aF

1 pov,,
ame, (1.26)
Iel 7 ST T9Fe q1 P ok o= 1 g8 7, 91 £/ 379 3799 U P 1 e § wehiw
Tfeer 31 1A fagia g 31ew foawor o ot et forga &t fafi siree-srea
o R0 fagd &5 &1 9N HE W 9 B 2
1 pAV

ED ane, wiay 2 T (1.27)

& T p, 7, ' W o WF T f9g ¥ g W aRafda € "ehd €1 e
o fafy o g5 AV—0 o =1feT iR fh =8 4 sk qumehel a9 Wl €1 g
TS T I W 0 T hl oW AL Big W T WA § poiid {OH q9 SR
fagia o 39arT grI foRelt oft strerer forawor o6 fore = e fafae &1 steran gaq, stemn
WW%WW@W@?%WWW%I

1.13 =9 am

YA AR 1 STAYROT o T WA o ®9 W AU fRdl r B % U@ e
ook ohg W HIE fog 31E9 ¢ eg €, § T 91l el Tored W faaR w1 o
1.22 ® 39T STTER 9 el i SIS &kt el o faefsa & 2|

AT AT AS ¥ IO ATl oo

Ap= E-AS=4ngor2 i AS (1.28)
IET T Tehet ST g o HRUT faegd & o foe shete o <1 39 fohan 1 wehieh
Tfeer £ ohg § &5 fagd i R Yol @1 & e B 379, Hfeh el & I8 o
forelt oft fag W erfurele 5 fag W yaiaw Y@1 & e e 2, &5 31 AS el

I <M T @ feen o e ®1 gEifer,

AE =

-_ 49 fort 1.22 39 7wt ©
= ame, r? a5 (1.29) T ATl e foreen
3fr T | ¢ H uE 1R R 4G A g
el § oA aTell ohel Foreeh |l &F-3Taddl | oA arel Teiddl ol AT i 5 @

T YT Bl 29
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—E
9= ks 47;,(,30 2 A5
4@ \%_’ <fer Tiet o1 ek &5 STagd Tewl | HH Tl r R ®, oF:
_ a _ a
fora 1.23 fafder & 7= @ o 3 ¢_4ngo r wias 80 4me, rZS

T fogd & oF Tt T Uisher|

30

37e, Sfeh Tt &1 Sl gEIF &9 S = 42 ], 91:

q 2 ]
= X4nr: = —
¢ 4re, r° e (1.30)

iRl (1.30) Teeragfae! & = uRomw, 58 789 799 #ed €, 1 TH
T g=id 2| g9 fo SUufa & 789 799 H1 39 TN Seod H ©-

fordt @5 908 S @ oA aTell dgd wIRd

=q/g, (1.31)

76l q Y3 S §)T URag el &9 &

70 1w 9 9% Sudfad g @ o afg fret o g3 g &iE ey uiag e
fohanl T B 1 SW U8 W SRA ol el Fors 9T il ©1 36 e ol 1.23 WY W
sraftarfa § gooe 3@ 9ahd |

TEl e[ &7 ThETH © 1 B9 U UH 9% doHHR IS o faud § faER wX
@ & FTaH o o1 3181 THhEHH &5 E & YA 21 3ok I8 W ToRA aell el Felad
0 T 9= 9, + ¢ + ¢, T&T ¢, T ¢, T o T8 1 T 2 (JTRR STTIE =%
o) W ToRA Il FeIe i fTEfaa R € qe ¢, S TS % afeea fafersd wm
T AT Gt 1 Frefia ear 81 < I3 3 o goish fog W eifcia E & oo
, 3T: FIS 1 R % STER ¢, = 0 | 39 3T g8 2 W afgyE st
E & 39 & 91 g8 | W afeqwl el E 1 faen o fauda 21 om:

¢, =-ES,, @ =+ES,

S,=5,=5
Tel S IR STIEY FIE 1 &kl 21 T YR el Foiad I €, ol o ey
o @ Hoferd o 39 YR Se 39 91d 5 Tk % I3 oSS He dEd weied I
2 dl g9 39 T R ged € % 9% g & ofafde $dt s g 2l

MY 7 THiehor (1.31) &1 TAfus: Hec 39 FR0 ¥ ot € fF 78 =+ &
T 9 7, N Aol I WA FRON 9 R 0 SR =R R o, <my T e
2, o Wl Yol § gHeR WA R S HeRdl €1 39 W o 9R #, 3Ry 8w
Te@yul qeal W e 3-

() =T FEm T W% U, W S9! S a1 3TMY g off €, & fau w R
(i) T from TR (1.31) o 0 U & U1 g H IS gN uRag |t steren

1 A fmfera 21 3 maw g & i wel off srafeerd & "ed €
(iif) 371 IRferfaal fm T g3 o1 = e < @ foh o 31w g3 o offax den

T IS & el B ¢, faga &5 [ Toied it (1.31) & a9 9 o

TfteTi=r B 8] Soh wfiar qen ae feerd @l SeRl % Rl 21 qefy, ey

Reprint 2025-26




YA SO qAT &

1w o5 TRt o6 Sfequr a8 H U8 g ohad Soh iR oF el ST il eid
Hl 2l

(iv) TIeE T2 o SFEN ok Ty =@A fhT STH oiel 58 o1 MSEE I wEd 2
g fepel ot TSHE g 1 WA ik S W o] ) Wehd €1 qenfy,
gayE Meu TeHE s ot fEE off fafaed e @ == e =ifew) gmet
FRo1 e ? T fafesr emaw o Ferma o ror faga & i fohdt off e w1
arafeerfa W el gRenfa &t femean T {1 (9 € e foret emmew o fene
W ¥, forga & weft waiereti o amex foshiaa g St ) W e gt Had
e foeRor 9 TR gkl 1

) Sa @ § o Gafild g & q faga &5 o uieher i Sk AEE T
o fau ey e gE: S g 21 sfad e g 1 wEH 3 gfadee
I T R

(vi) 31 o, M9 fom s e ¥ sfafifed g8 W Form ol fviRar W smuiRa
B MSY M 1 IS Seotsd ok o Em 9 e Sl Hohd S|

ST 1.10 fo 1.24 # foga &9 @ E, = /% E, = E, = 0 2, fogd
o= 800 N/C m'/?%I (a) ¥ | T oiell Felod, 9@ (b) 5 o X 7aw
qferfard Il a = 0.1 m AT

Y

A

Q
[N

a

fox1.24

&

(a) <ifeh fIEd &1 1 Sharct x 3193 &1 §, x fXeN o oo Weteh! o foT, E de1 AS
o de o BV + /2 | 3A: TR ¢= E.AS ¥ o oherel ]l STIehd Hetehl
! Brght I Gt Werhl oh ToIT geh-goreh &9 W I €1 376, 9 Fefsh |
fora &= 1 ufmmo
EL=OD<1/2=0ta1/2
(%iFm"EITiW‘T{x=a)

I wew W fagd & w1 afmm

E,= ax'?=a2a'?

(dfF 3T FeTF W x = 2a)

T AT TN ©

¢,= E,-AS = ASE, -a, =E, AS cosf = -E, AS, I 6 = 180°
=-Ed

0= EAS = E, AS cosf = E, AS, % 6=0°
= Ed

T 9 TSRA a4 T

OTI'T Iln:2ibe
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32

341e0r 1.10

3qTeY0T 1.11

=g +¢, =Ea-Ead =d (E,-E) = ad” [20)"* - a'/?]

= oa’? («/5—1)

= 800 (0.1 (V2 -1)
=1.05 Nm”C

(b) BH =1 o IR FdA AT g hl T4 A o fA¢ MIT 99 1 STFT HT Fohad
g1 g9 W € T 9= q/e, AU q = pe, THAT
q=1.05%x8.854x10"%C=927x10"C

IETETT 1.11 1S Toea &5 e Tesh x o forw, eienss x fen & wehge @ o 34t
TN o W WY RO x o fu, Fonmee X fTen § whewE 21 7' i
2RFE=2001 N/C¥df% x>0 dMNE =-200 i N/C, Sfafsh x< 02120 cm
e 5 cm B & Tl caedta fafee 1 g He1 fog W a0 39 318 x & 39 TN
ITfE & o 391 Tk etk fo 1.25 § 9T 3THER x = +10 cm @1 SO Heldh
x=-10 cm W B (a) TI% I Felh U ToRA ol 2 Sfedel woreg fehaam 82
(b) Tafeet o red & oA el Fererd feha 27 (o) fafeiet 9 o aren e sfedet
ot fepa €2 (d) fafeiet o i "2 smaw foham 82
&
(a) T & &9 8 3@d € T o1d olh W E A1 AS §HIM 2| sEfeT sfste

TR

¢,= E-AS = — 200 i AS

= +200 AS, 9% iAS=-AS

= +200 x n (0.05)> =+ 1.57 Nm? C’

TE i W E T AS TA €, Ty

¢.= E-AS = +1.57 Nm® C"
(b) fafefex = wiwd o farelt ofi fog WE &5 o199 AS & oo €, @ferg

E-AS = 0 38fre fafeiet & qvd & SR s I 2
(c) fafdet 9 BT e aferel wed

¢=(1.57 + 1.57 + 0) = 3.14 Nm* C*

y

AS
5 cm T

>E
E<— /\ —E
‘ 0 > X
K] AS i

x=-10 cm 20 cm x =10 cm

o 1.25

(d) fafdex & HdR ¥ STa &1 OF TS 9 §)1 1 a1 S Tl & e
Y WS B ©
q 8D¢

3.14 x 8.854 x 107'? C

2.78 x 107" C
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1.14 T=E frem & srguam

YA AT qen &

St o em Sw w9 g @ T fRd o e faaor o R foRE e
GHeRToT (1.27) SN ek fehann ST 21 b faf¥Tee qepeon i Sigst, =9oer o, 59

Tt | gfmfed oo (1¥er 9He) &l
gfsran feepem o wft fogstl W fogm & ua &
o fau sffaa 781 &1 S dendlt| q2nfa, Fo 9
ey fo=mal o faw e M &1 ST e
fagd & &l WA T T W KA I 7| IO
IR W TH SMEE U HH S Hehdl 2

1.14.1 3Fd &g oF ThEAN ATV
e A% o sRur fae@ 8

ot o oiole o TehaHH AEsh ey el 4o
WY gae! I W foaR Fifew) o< 9 9 98 I8 Th
AT e T A AT 77 O TP &1 fen # yaieR
(1 TfeT) S 28 AR S S iR o R
39 YR W 95 P P, P saf¥| ar o @y o
Tl w9 ¥ o € 399 9% SUated g € fe e
fogeti W fora &= =1 9RAw 99E g At T
firg T e a1 F1 e o () e wifen
(AR A > 0, @t afedat qon afk A < 0, df Fadet) |
7 fo91.26 @ T= 2|

TMT STIER R o f@s et P, 7@ P, &
A R =R ) 39 e o A F99dl R 3
forpa &5 1 epferd 3 W W aRomdt farga &
g B} [YIiR & AIeledd SeEd TH-gWm
1 e w9 €11 T8 39 YRR o 9t el
fau g 21 om: Tt ot g P W gt faea &=
g ?1 3fq °, dfr AR oFd ®, dR *I o &
sHfw fag@ e fog P &t fearfa ™ fasR =& =
T H, IR I Afciaed e ared 7 | foagd &
T WF W T 2 q01 THRT IRE heet 5 gl r
W et e 2

foea & 9Refaa & o faw o= 1.26(b)
T TR fhEt SRR MU I8 &l Heu
Fifsw) e ford &7 T M W 3l €, S HR
TSHE T3 o 3 ARl ¥ ToRA STen W I 2
T3 o SRR WM W R &5 E I8 & & fag W
HAfveieerd € qe shael r W TR B o HROT 3HeR
wfimrr frad 21 afsrd 9w w1 g a2l ®,
el | faferet &1 oerE 2l

R ] ]

{

(b)
Tor 1.26 (a) 70 @aE & THHH ARG Tad Y
AR % RO fagd & ol (Bedia) g 2
(b) THEAM @® SERT T o dd qael a” o g
MR I3
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% odifeRt

MR I3 ¥ oA aTell et
= U o dichd SeHBR AM ¥ oA alell Foled

= EX27url

IS | A I'oh aUe 6y EiHfd ¢ 99 ey FE 9 9w g @
Ex2nrl=LAl/€,

A
e E= 2ne,r

gfewr &1 o foredt ot fog W faga & E 390 YR =5 fohan S ©

A
2me,r
Tei A AR o Tt fag o eifciaed oA ol qa § 55 Thish |iew 81 5 A
¥cHeR Bl @ o E dfed@l gl € 31X e A SRl gidl 8, T8 Saue! g 2l
&M T, Sia 70 9fee A & THhis afeer @ i sifkwr o w9 o, stufd
A=A a % &9 ¥ faed € df ifcer At Siemivda e eidt 71 98 e
B Tehdl I FomeAs off AR A > 07 df AT e uwisk Afewr a & quE e
AM AR A<OR A A Een a 1 fawn o faoda grit1 59 89 RO 9= a i
T FEd © df B9 Ui |A| T SUHT H § 901 T A HT Heged (i) Fed
%1 T8 WK |A| 2 0 T 2l
g ft oM i o ST ==t ® Jafi I3 (A1) §)1 9Rag Tast &1 & shaa
aftafea fan o1 o, Wy foaeQ &9 E 99 X W STEy & %R g1 9 & 98
FHEqAl T A o dR 1 1S 315d © 39 hod & fo g0 fagd &9 E &l e eR
MRH T3 oF Afcsed T8l o Hehd| MY, A AR o deMhR 9N o 9R”l 3T
el 3t 99 (end effects) i SUST 1 W1 ehell €, T & o fou weftenton
(1.32) Hf=Tehed: et 2l

1.14.2 TN JMARTE 3Md AHAA aTET oF ShXUT Taed &

A T freh ema gHae = (Fost 1.27) &1 THTaE s S7E9 M o 2

B x-3181 i XU MU qe1 & eifcieed Ad € qafafa o oguR faga &y qen 2

frdemarl W MR &1 /M T2 sHRT Tk g WM x- e o FHIR B =Mfeu)

T TR g ol o W ST STER A ST

T AR T O gthe] o SAFAEHR GHi Yol SH o Fehd § (I

doR g8 ¥ ff 9 wE @ wehar €)1 Sw e 9

Y iR BT €, hael & etk 1 91 2 & e § A

i foE A vt o we < i § o 3 s
---------------- 257 ol vore § A T

T3 1 % SAfciarad Tehish afeet —x feen & 2 wafe g

2 % STfietsad Tehih afser +x faem ® |1 ora:, S geaf @

TS 9 S EAS TR SR Haifed 8 W g

. o . THIfAT M Y8 § T 9l 12 T 2 EAR| I g1

.27 mﬁgmwaﬁ Reg TEY A ¥ SEifeT TS e 5N e 9% Ted e
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YA SO qAT &

2 EA= /e,
ol E = of 2¢,,

qfeer &9 |

E=%ﬁ (1.33)
Tl B A % AfcEed TEY I ge THE Hfe 2

€ o ¥R € A E a1 9 sl qeon 9k ok oeHs § d E qo 9 sfaqet
BIa1 81 M T MeE oM o Sy ¥ e Uk tfafie qed 98 Wi gl ¢ b
E, x W &t fasi & 21

Rt afifa <t Tdeia =et o fag St (1.33), fa 9 <X gaae =t
o HeAed! esl o dfTehed: g 21

1.14.3 THTHN MMARE Uael Mol @A o 0T T &

A iy R B & Tael Tielid @iel o1 THEHF YR SEy SHE o8

(fer1 1.28) 1 o7 ¥ @ 3 fearfq o el gafafa 21 frdh foig P =R o7 fiw

2 srera aed, faga & el r @ MR a1 © (T @ & oy ¥ 39 faig

% &1 g g0 B1)a 3@ &5 1 o A (stfd yaia o eHfwn) g ey

(i) @eT & e feld 7T o e yaid rop fohdl fog PR faeR gt sy~
FIfe) f5ig P W E o1 feho 3 o faw g9 ohg O aen = r o6 WG\
g P9 oI a1l et 61 MSHE g’ € R e sty faem /
o e 3 el W Ted v fog guged 21 (Tiedtd gEiEtd 9§ gan
7t rfuyr 21) SEifey TSHE S o yelw fog W TR & w1 wHe
URA E © 91 Yok fog W eier o Y 1 36 YR Yol foig
W E T AS THI@R € q1 Jish 3fad § o oiell T E AS
et AS 1 Fhed hid | TMEHI T8 § oA aell T E X 4 1t 2
21 Ueg SeN ox 4 © R2®| TSE 99 9

o
E><475r2=g_475R2

0

oR* q
g1’ Amg,r?

Telq = 4 7 R? o Telld @it W el & 2

AYAl E =

gfcwr w9 H, E 47:2)
g g >0 @ fagd & afedel ga 2 qen Ik q< 0 ¢ @ faga &=
FTUE i €1 et 7% Wil % S5 O W e e ¢ g’ 3o fae
&5 21 37d: @it o a1ex feord fagetl W UwemE iy iedtd @iet o R faea
&5 39 WehR o Bl €, S o @iet o1 TAEd STeRT SHeh oy W feer Rl
(i) @eT & WiaT faga &7-foa 1.28(b) & g P @i o iR 21 38 FH0

A off TSHE g8 P A TeRA ol 9% el @ f@et shw O ®1 Ted Ry Mu
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(b)

'y (1.34) forx 1.28 fodt fog o fauw =i
(@) r>R, (b) r< R ¢, MEHA
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% odifeRt

el w1 & wiftd MeEd Y8 | TS arel $oed E x4 1 €1 a9y 59

RO H, MEEE 3 | i ey uiag e #1 a9 ey fram o eruR

Ex4nr’= 0

Feqd E=0 (r<R) (1.35)
31ATq THTHN STERTT Iaqel Meld @ier* o6 R 38eh ik feorg At fagesi ™
faga & I B 9% Heyet 9Rkom meE w5 yee frekd 7 S et fem
T 9t g3 21 39 Fram 1 yEifie gened et e | 172 5 fska ) gfe
Hl 2l

IETEOT 1.12 WAV o YRS GRIEd § 98 | T2 o1 foh 37w Ze w1 fog o
1 T AT BT @ S B R doh THEHM S o SRomeel O i ge )
A gof w9 ¥ foagd SSeiA R 1 39 faey & forw i @ -5 W fagd e
fepa 22

fer 1.29 ] %1 IR gfaey

Tt fot 1.29 H =9 9faey o1 1w foeron <vrian mn @1 < oA Serie (Aifas
H &N Z e + HUMEY) €, o@: R 5o & thanE Tield smy famo § o
RUTCH STERT —Ze BT A116U| SHY TH R &1 RUMHS STaR] I p Wl &l Sl
21 =fh TR U Hel Y AEY Sl WY, 3Ad:

47 R®

p=0-Ze

3Ze

3WT>|TP=_4RR3
ek § r g W ferd fog PR foepd &5 E(r) 9@ %% o faw 8w ey 1w &
UGN T T A THaRor 1 et GHif & R TR & E(r) o1 9o shee
55 g W faeft o 7, 7T r Y e 6 i ered A& 2wt fom qa fag
¥ P R Yol r % S (1ean faada) 21 e &9 9 39 Fohiol | MEE
TS T TieAd I3 € et ohg ek #1 9 g9 S fefdl < RA# r> R fomR
F &

(M) r< R : eia I8 gR1 9Ras e e

¢ = E(r)x4mnr?

&l E (r), r T e & 1 9RAm 21 6k R0 I8 § Meld TedE e % R

off foig X farega & 1 fXen g3 o 59 g W efreisaa it @ den g9t qim
T3 o @eft fageti W wEE e R

3180l 1.12

* ggepl ol Aifden! UIgAgEe el 11 o WM 7.5 H dfvfd ThEHH SoAEH @il 9
36 i)
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YA SO qAT &

TR MSHIT T3 R UNeg AW  ¥AIHsh AqhE a9 aen r 5o & M o
o™ ST e B

3

4
doid q = Ze + —2L

B W SO S p o1 WA WiaEiyd e W W Wi el €l

3

r
q=Ze—ZeF

a9 Mg fEm 9@ e 9w e 2

Ze (1 1.

4n£0(?_ﬁ} r<R

Tt foea &= B sfedeh f=ffa 21

(i) r> R : 39 T |, e TRAY] ISIHIA T, e M I8 R UReg e
I 21 W YR, TSE w9

EMx4n P=0 M (D=0; r>R

r=R T A YT § SHE GROMM, E = 0 9T Bial 2

E(r)=

CI'I lnx23ibe

AT

—

. ﬁmgmaﬁﬁawwﬁ,mﬁawww&wwaﬂﬁw
FW B
ST TR o et FANT o SMUR W I8 fehd oo S dehar @ foF wpfa
o T YR ok A B T S el | Hiaemu qen fosidia s o
TR BT €1 TRUET o SER, WH 9 TIEH W Hi™ &1 B T EHE gl
2; T T 9§ TS R WMSH HI DS W FHIMET B 2
3. ek AT W W Blht Teidl | g AT i T 8 3d © Weleh foeadie
T T w1 agett | Tfaeiier SHY ol el §; dEd el | e
q BT AT E A R €
. Sgad el % diF T i ® ;eI Aiad der See)
SEA STV % FEHIFI § A & FF fR O 1 e e (g) W &
Y o Tk T FAEH (€) % YUihl O A g = n e g1 ¥, W
n=0,+1,+2, +3, .... 21 WM q1 S T HHI: +e Al —e A B
Fl Tt el ok fau n s orfue St g w6t €, § ey %
FAICHIHTU 1 SUET H1 W1 Fehell
T SN kT AT W TN A 9% © T fR freR & gt s 3w
F1hT oF Wl THTeh! STEN T SSEIHORIS FRT (37T FNT hid T 39k Torel
H 2F § W) Bl 2
A SOl o G ¥ TN ad I% € fR fRe fagea e (isolated
system) 1 el AN T9I & Hel STuRefia Ed 8| shent 3¢ I8 & ff S
0T GRSy ST shY STl € il Sl b1 Uk o W SO o SR
2 2, W 39 WA W 7 A HE SN IO Bl § SN A & T Bl @

N

NN
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10.

11.

12.

g 7w : 7 fag smawt g, 9o g, % e IR feer Sed 9, STeRt

o U q,q, %k STIHAAC! q2 e i i g0 r,, o o o SPShHAN
g 21 fordta ®9 9

F,=q,® qﬁwwﬁwwzk(q;qyf

21
1

T £, A g, ¥ g, F1 e § G Gfew & qo k= 4;8 SR

feerish 21 SI WHeHT §, S9N 1 A Feiid 21 Fadis g, F1 IR 7 2
€,=8.854x 102 C* N m

ke 1 |f=The AH k=9 x 10° N m* C2 = 2|

forelt Wi e fendl goiaeia o die oEd wot Al TeclshtUl ol < ST

z,

ke®

Gm,m,
ARG agTd « I8 Tagid 39 ured W enenfia & ff 1 el & o= o
aTel SRl STE Yfqwtl aa fohell TR (3Ter@n sifueh) sAfafea smerer &t
Iufterfa @ g & 2| SRl g, g, g,... 6 fFE Te o o fast smem
(S® q,) | 9, q, T g, & HR 9d, g, R g, & HR I E-37(E B
TS I o e BT 21 Fekeh I o T T ol Uee afvfd &1 e o
fer et & fom g/ & = R S e

=24x%x10%

. Tt st fa=me o wro foRdt fog W foed &7 E e 812 o adem

39 (test charge) g &1 39 fog W @A T 39k g1 31394 fhT 911 amer
I 1 IH A ok AT gR1 Faifed W e e 21 R fag eee
q % 01 AR & 1 FE WA | q|/dme, 2 BE; AR g HCTE
q T &7 o () sfedel i € 9o Ak g Romers € @ eRE
(Frefir) afaeel e 21 sheit et w1 wife forega & ft st fagia =i
G Ll 2

. Torga &t tan o @ foraeh fordt oft fog w di=n o woeft, 9o & 39 fig

o o &5 i1 fen sran 21 & Y@net 1 grifees Geperar fafir= faget @
forega &= =1 Qniferss digan 1 $FTT et 21 et foea & & Y@t oE-ae
T 3 & H 9 TH-IR ¥ FIET R FA &1 ThEHH (e froa) faea &=
¥ &5 YEn TS ¥ THEE g0 R iR e W g gl

& WISl 1 o Ao qul feiuant 39 YR - (a) ST e o &=
Y@t gad ok Bl & St kel T 22l (b) & Tt Th-gm 1 HA T
HTE bl () Foraegd &5 W@ o Ee ¥ IR Bkt FUME W AT el
STt € A Tod e (S qU) T S Hehd |

e foea Wit  wHM faTdE & e g qen —q, T o= 9o 2a
1, 1 T Er1 2| SHeh fgyd ol WKy p w1 GRHT 2qa T ® 991 T
foya 318l —q 9 g =1 faen & g 2

foreht S Toya =1 Taeh el /fageda Taaer (srefa sueh 3181 & e qel

T h% ¥ ToRA oIel THAS) T THh oh% 9 r g0 W TR &9
__~P 1

dme, (a® +r

2)3/2

-P
T o
4ne,r

n

(r>> a9 fau)
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13.

14.

15.

YA SO qAT &

fgya a1 W kg | r T W fgya fogm &=

_ 2pr
4dme,(r® —a®)?

n

2p3 (r>> a9 faw)
4mgyr
39 9o W SIF I A6 % R foya w1 fomga & 1/r° W R g R,
Srafer fendlt forg emmerer & o foga & 1/r2 W it g 21
ot whomH for &9 E o % S9d f5yd U oot ol © 1 Sged
2l

T=p XE
R forelt A2 9@ *1 eT¥E T w
foera &= E &1 fhel @Y sa%a-31aad AS ¥ SR arel % Ag = E . AS
qiw &wa-37a9d AS = AS n
el AS &Thel- 3797 1 TRATT 991 N 8ol 3789 oh oo 559 Thich
Tfeer € 0 1t B & o foIu guaelt™ 91 S Gehl ¢ Rt | g o
AHA- 3T o feTT, n 1 IR & STIER afeqe stfucia i feem |7 s
Hehall 2l
TR 7o : fondll 58 I8 S ¥ Bt i ATl TRt fogqa &1 o1 woredd 39 I
S BRI UErs et ST M 1/ ¢, T 2 21 T8 e fogga &t o Feieon & forw
®Y Y qe STANT Sl € Selfeh SEy oo § we gHiEta el
() THGHMA s &Y e A BT GAed 3T A B G ax
E- A

2WE,T

Tel r fog 1 R 9 oo 30 € 9 n 59 g ¥ A 99X %

HAfetaed aa | B T a9 2
(ii) THGHH T AV T ¢ FHT gqcl Hd GHAA FRT

n

O .
= n
2¢,
el THAA % e TRe o Sl SR afeel Twe afE gl
(iil) THTHH Y= STET T ¢ & gad Meltd @it (A1 )
N Y 2
_47rgo r? r (=R
E=0 (r<R)
Tel it @id & &g 9 g 1 50 9o R @ie 1 5 81 @iet 1 e
&Y g B W@l g = 4nR%0 B
et o el fopeht firg W STafima @iet o o fergd &5 59 YR il @ S
foh TUEd AW Wiet o s W & hfxd ¢ A€t gRom R THEHE STEa
T T o 3 7ol o feru oft g g 71 @iet o tex |eft feget W faga
&7 I B 2

E
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e &hal-Taad AS [L?] m’ AS=AS n

forga &= E [MLTA™] Vm’®

aga T ¢ [ML’T®A"] Vm  A¢ = E.AS

feya e p [LTA] Cm m ggﬁﬂ

qfw

CICMECEICE

g A [LTA] Cm’  STERVASTE

ELSip) o [L2TA] Cm?  ER/EEa%d

ST p [L°TA] Cm?® SR/
Taemota fawa

1. 3! T e T Tkl € fop e & Wl 59 W e ?, 9ot w
I FY WH HY AT gL T F - Y Y & T I SW? A9 T8
e o Tk dER YRR A Ue Sl f @ Y geel 99 wed € @ik a9
I WiHI 1 TR 1 St @ §1 TR 34 1 o uiE s g7 §et geet
2l €, 9gd B ~ 10™ m ?1 996 &9 ¥ T AM0h 1 WS 21w
& Faien AR & ad & STER Serdel &l W % H W AU
Afaeh & i S w1 Al off T 1 T F WA F ST A I
2 SR 39 gl H i 2

2. FellM I A [ecHUT T GHM ok o W HT e W 21w
TR 9 T had Th & fog (F39 STHH) Bl 2, Sk patd 9
o T Fom (3Rt den wfaeret) e Tk €, food for orat 1 fea &
Thl 21 & HRO1 2 5 orid gl 99 @9 W f e 9o g § T
Wael 9 AU ST Wl 8 Wehdl B

3. K e o W F el o W gR URfag w1 § A ey o fEm
¥ euifishdl feeRish kU =9 o1 fawa B1 wq SI ueehi o faga om &
T URR (A) & 3H o gaa g9@ (YRR fom) g aRfea feran
ST @ A SAT91 o Wik (SheliA) 1 hed (1C = 1A s) 51 uRefyd feran
ST €1 39 YhUl § kRl UM Wiessh el €; 98 @9 9 x 10° N m? C2 2|

4. feri® k1 sT@fus 981 AF, 1 foR[a ye &1 gfie § 16w & a5
(1C) =1 =€l 3R (AF) 39 R0 9 ¢ i (S fon fog 3 ° Seei@ fopan
T ST §) S o W i geehid ael (fogaendt ak W o §elt) & u&i
¥ gRenfa feran T @ S fR A0 €9 9 Sgd ol S ged § §gd goa
B Bl T SRl © foh, 1 UATeER gehia gl o forq i W €,
1C=1As3gd 996 o fou ©s srcafus o1 99 2

5. A 1 Agdl Ui g gerse U T8l #1 9 39 qea 9 et ©
A AT w2 K9 G T S, emew e srfkw W 2

6. A el FUM o Sarid & IR (stuen seTREdE) T ?; U
amiferer i o of frdw Bl o fAq o B1 TR e Yok sfew & g wee
el & 21 Ierewone, e Sl i o st sifew ®, wg Te emifue
et § frder wAl o fow e T €, e 59 gfie 9 A gorEE ot eR
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YA SO qAT &

7. T foga fehma o et Mo <1 TR&rT U T ore € i g 6 9k saria
3T 1 31fEw Yepfa W R &1 seam weeror fdt fiw T fder e o a9
1 STUREdFd 1 3R Tohd hidl €1 IS TR A Bd g o wfera e
B Gendl (Tt sTocareyr Hug § ifast o1l ! wifa) | 3@ep fawdia, 9fesr afd
T TREO f T Fehell & (I & foau ferdt fogert ferma 1 wivfg gam
[ |

8. YA 3MEY H FICHIH Yphid 1 qot T 7 forert e1eft ash = et
FT S THT 71 Ik q2F e © o Tafd & FeicHiw F1 FiE TG (TET)
frm = 2

9. TRV fHEId ! YOI T8I A1 =T S12fa 39 |iewn oF arT o 7 o
T T T AifEw) g7 fagid < S adn € R stee wogE s
o R o fR=l 31T STael ) Sufefa o wHRor gefad &l g qen Jgt
#hig et f-fie, =q:-fie onf a1 7 e Wit sheret it S &1 € o
T | stferk aw

10. forsft fafoaa et fa=m o @R fafasa et &1 safeafd W faga &=
aRefed = {1 e erFe sE faao & e gg fomor o fRd o fag ™
R gt €1 forelt gdia emaw oo & fau faga &9 g & aIR-uR
fafes=1 e 2

11. ferdht smawr fammg oo et smar 9= @, & Ror geft foget w faga &=
T T ;59 SRE o foru St e foe o SR Y qer | 9l €,
Tk &5 W Al 1/r2 9 oft eiferen dfte i o et €, S fon et wehet sEw
o Tergd &1 w1 faeioar 81 U g f5yd 59 924 1 U Sl Seel
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.1 9 ¥ TH-gR ¥ 30 cm 3 W W@ T B @R el W HAM: 2 x 107C qen
3 x 107 C 3may &1 ek st fera ot 82

.2 0.4 yC a9 o TR B el W fordl o= B TERE el o %R0 o | 0.2 N
I I 21 AR T A R 0.8 uC A & q (a) AT el o et fehat gl €7
(b) T el T Teet et o HRON fhe1 5iet o 772

.3 it g gffvaa FIT % ke?/ G mm forme 21 sifaer it 1 awoft 3@ee
TH Y 1 UM A KT TSI 1 Sl &2
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HY H GHd 72
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ERRETE Y
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1.8 3 fig e g, = 3 uC T q = - 3 uC Fafd & TH-TW & 20 cm T R feord &
(a) T AT I fire aeft @1 AB o Heg fag O W fa &= fehaer 272
(b) AR 1.5% 10 C TRAT ST HIE FONHS THU G 39 f9g W @ w| @

IE THET STETT foha 91 1 STIHT HOM?

1.9 fwdt @ # 1 em@w g, =2.5x 107 C TN g, =-2.5 x 107 C %A A fogai
A:(0,0,-15 cm) @M B : (0, 0, +15 cm) W 3fafeerd €1 fehmg &1 el sameer den
e feya ol @ 82

.10 4x10° C m Tgya el =1 *1$ Sea f5ya 5x 10*N ¢! aftamor o fepeh Twamm
forga & =1 faem & 30° W WfEd 21 fgya W Fria 9o sl w1 wfem wftwfd
FHifST)

11 3 W TR 9 R HIE uieiielid o1 ghel 3x 107 C o RS ¥ A aran 7@
(a) Tiaia (fore arel & fore wered o) soisel i H@a hfer st
(b) o1 A § dicielq § wefq 1 Tl off g 82

12 (a) 3 e emafem dfd & el Aden B & el o o &1 gl 50 cm ?1 AR

T WAl W gUH-Yk &Y 6.5 % 107 C €, A 3 URedies fendyga
TfaeRdor o fehaAT €2 el o = w1 g0 H gor § Tell A den B &1 et
T B

(b) AR Y& et T O ST A1 ] I A1 Al o o= i 5 el i < Se
@ gId M W fRa 5@ @

.13 7 1.30 ¥ fondht uohame feercd &= & @ Safer ot & v (tracks) 39T
T El A et o T fafew T W fRE o w1 srew-weld e
(q/m) tfeshas &2

+ o+ o+ ;::/@)
, 4-»/@) y
Lx

fe71.30
.14 THAH fag@ &9 E =3 x 10°1 N/C W fo=r Fifsm)
(a) 39 &5 T 10 cm ST o =7 o 39 UIvd 9 591 def yz det & GHia €, TR
el TR 1 72
(b) TE & W TORA o1 ot Teha € AfE gheh et b SAfciE X318l W 60°
I T R?
.15 AWM 1.14 o THITH foRd &5 &1 20 cm S0 & fhdl 369 § (S 39 THR
srfafer=ntaa & for SHoh Weteh FSesh el o FHiat §) a1 2 oo Torm?
.16 fodlt FTel S & I8 R fagd &5 #1 Geeriqds off T 719 98 Hohd <t © T
I % g8 W TORA dlel 2 Tl 8.0 x 10° Nm?/C #l
(a) o o FiR 2 E fohe 22
(b) I sied & g3 | 2 afeqEl wore I B df 1 19 =8 Fred faprett
aer o i IS E T 82 A, e =
.17 99 1.31 ¥ 39T 3TER 10 cm 4ST & & 1 & % ¥ i 5 cm H9E | 61
+10 pC TEY W@l B 79 1 § oA At oA ol w1 qRAToT = 82 (Fahd
i ®l 10 cm fFIR o fREt o9 &1 T wes AT

Y
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YA SO qAT &

5 cm

/

g
&)
~

o 1.31

1.18 2.0 uC 1 FE fag smaeT frdlt fFR W 9.0 cm fFaR et fRdt = R g
o ohg W fod 1 S W T 9l T Tisd 74 22

1.19 et fog o7 o wR0 39 g &l s A @i T 10 em 55201 & TMeia Teda
TS R SYd T —1.0 x 10°Nm?/C| (a) 3R TS g3 1 e <1 T a3 @
ST A 53 | Fehael Torsd TSR? (b) TS5 SAeen 1 A @ 22

1.20 10 cm 3521 & =Tef Tiel R TR RO &1 69 ¢ Al Ml % %% ¥ 20 cm
T W foeE & 1.5 x 10°N/C F559a: #iaq@l (radially inward) 8 & el ®
e A feRa 772

1.21 2.4 m &E o {FH THOTE ERME F@h Mo & L8 TER T
80.0 uC/m? el
(a) Tl T STER @ HIST
(b) el & g2 @ forfd el SR Wt = 82

1.22 &IE 31 fas 99 2 cm T W 9 x 10* N C* fae@ &9 3cq=1 &2 31 Fas
SIERICECIR CRCTIE

1.23 < 9, el o1g 1 R TH-TH % THAIR T& ke 21 57k Fiell Herhl W, el
o g e Sl o g fawid € e s gREmT 17.0 x 1022 C/m? @1
(a) Tl @IZ % ST &5 W, (b) TEU TS & o &5 H, 9 () el o el § ferggm
&7 E &1 9fmmr ufiewfad wifsm)

«— 10 cm
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SET 2

12091CHO02

frerEma fave
SRIRSIEG]

LY N

2.1 ofterr
AT 5 a1 7 (e 11) H Reurfas S i 9Ron | of9eh! aRf=d 3@ T ol
S HIE 9l g fRd svg 1 Tk fag @ @ fog 7, R o wer; s
I, TEcA 9 3fE o foeg, & W1 €, @ 39 9l ot g fohen o o 39 g
o feafast ot & ®9 o fea @1 Srar @1 <9« 5o g2 foran s € qt o i
F Tl © 3R F st Soit afdd T okl 7, q91 39 o9& 1 Sat € feafas
Sl A Bl W 21 39 YR o w1 frerfast St qen Tfast Sl st AnT wferd e
21 T8 YR o ocll i GeaT do7 hed 21 o oot ae ey dol el ool o
SETE T

TRETHYT Je i Aifd & feer s & o= oM aTel Fetd o ot Gl 99
B 1 T8 hIE v 1 o1 T €, it IO T o Ig ot Teclehyur ot oh
TAME €; SH A g0 R ogeRd ot feRar € iR wuE w9 9 adiiaenar feeis o
=T 21 TR o 7 Wefaal serm fam ® swee gry wfdwenfad 8 s #)
TH TR, TeE &5 H welaa o) feafast sl i € wifa eu frdl feerera &=
o omawr 1 freragd feorfas ot w1 gRefid 2 gehd 2

AT fa=rg o R fRdt feerdy &9 E W four Fifew) @ #1 3fe 9
e 4o fag R feord frdt smaw @ o #R01 &9 E R fI=R & &1 Fhew Sifs
o &9 IS TUEIT TR ¢ hl A Q o HRIT AR g R T Yfqhst 9 o faeg,
fag RY fag pas o €1 o1 2.1 o g & w@n qoft =i s/ @ Ao g S e
B AUel T SO B gHvEa e o Ty, eH Q, g > 0 T Bl
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qun TR
el T fewforat &1 s @ehdl €)1 weelt, €W T AWrd § % R
T AT g 3o BT ® TR ae gt foera i fagge e q
X, A e fag T feera stawt Qi fagge T8 hiar (1= P

7q it S oot R e @ 1 e fog W e #O) 1 7@d, (D)

W qF RY PAF a1 % oIt 9 UF a1 94 F__ ¢

FW € S ufaet ogd 9 F (31900 F_ = -F,) %1 J2mea

FEEH T a1 €| THeRT A TE gIA; foh Wi @Y g B R g 2.1 wH WM @9 g (>0) gA g
P od € ol 39 W g 4 ol 1e R0 hE Tél w—38  qr fre @9l Q (>0) & HRU SH W
ST M =1e § o S 21 59 feld W, 9 99 S0 o sfqwd 9w & faws i R 4@ g P
TEr W feRan T dEd o g R T S 1 Homer & o S ST

BT ], qeN quid: e g 1 feurfas St & &9 & wied g S

21 9% PR 99 T ol 9ol i gl & S al oEd o ey

qH Q¥ T A M — PR Hied Fent (Feorfas S=1t) 31w g ot TGS sl 95H

FH W @E 8 W q91 98 39 €1 9 B @ T fas et den frefas st

IR TRfErd e B

9 YR 9El 9c gN fhdt e gl g R P dk o M ¥ fohen o1 &

WRP = T Fext odr
R

P
= —IFE-dr (2.1)
R

I & feerdea yfastdt 9t o faeg fman w1 7, 9on g% frafast oo & €9
o wfed e S @l

forgd &1 oy fag W q 31ew o, forelt o1 o wen ffvea feererm feufaw
Sl el © AT K1 W TR A e i geh! feerfast St # gal gfg e qa@ €
S R den P fogati o o= feafast oo & et & auer 2|

39 YR, feafas et 3@
AU =U, -Ug = Wy (2.2)

(e difSw, T8l W Te fagary faga oo o fauia 2, gafey faga & ga
feran T el oM ¥, e —W,)

aa:, < fagen o ote freragd frafas o1 3@ &1 g9 30 TR uRefia &

& — forel arcfoosh ermaw fomare o fogd o1 &9 § 98 3 7a9 g 1 T fog °

T fag 7 (famm @@ few) o S o fau seavaes 9’ 9a g/ e S are

=[TaH 1 o SXER BT 2

TH SAHA § S Hewqul fewfort s S wehdt €

(i) TR (2.2) T AT U Sheel MY i RMue e sifaw feafaa w fasik
T 21 THHT Y I8 ¢ fop fopelt feeme@ s gro fomelt amewr =i s fog 9
T fog 9 o M ¥ fopen T el ohaa sTRfweR den eifaw feerfaen (fega)
W faeit e B, 57 v W Fel T2 wear fwd gt 9 e ue fag 9 g
fog o < € (fo7 2.2) 1 7= Rt Greft a1 &1 g eifvcrern 21 feorfast ot
1 oo srefyuf & W, Al foran o e vy W FeRk 2 S fRt feordega
& g1 foRe T @ @1 vy W AR T g e o e gm fag fee S
T ¢ THHT ST B A B W B 45
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i ToTEigT ST
(1745 - 1827) 3Ifadd
ffqerifas, ufen & AHw
| a7 I Tenfua foa
fo ol Tt 1737-1798,
B, I STEHM et o Hush
o @eeh Hesdh oh HIEUea
ekl ¥ @ T ‘S fare’
e Skl 1 i fafme
o T ®, ofew, d@ st
IT= B S @ Se i
et o |1 STHHH gt
% ote @ S gl el
I UM, ety g9 ;@
S o foehre feman e
o1 1 =ehiaal (TR
& o T H T9 TRt
(o sToreg) TRt TH
ST G SR |

=Ve- Vi (Z

(i) RO (2.2) RYfds Foi 37T 1 GRWT Hifdwt o FEEl b
IER srefql Ufer & & ugf § B Tgeed:, 39 R uRefud
feerfast S fopelt disaran ey o iarfa sifiie Bidt ©1 39T 98 a1
 fop feerfast Soil o1 areafaes 7 Hifde &9 9 wgcqul 7@ gr; she
feerfast STl o 3iaX %1 &1 Hewd il €1 B9 H<d €1 IS a5iesd feetis
o e fag W feafas e o @y Sig gwd €, s o0 fefes -t
3 o AF ¥ Fiz UG T8l B

Up+a)-Ug +a)=U; —-Uyg

T 39 YhR W ol oo Y Hehd B : feafas ot 1 fhg fag w
¥ °H, 79 g & =9 1 e g 1 Tk gl 99 98 ©
o 70 o R frerdea feafas et ol =1 A1 39 =93 o 3R Afg
7 fag R &1 3fd W o, q9 i (2.2) 9 B4 9 giar @ ¢

W, =U,-U,_=U, 2.3)

<fer el R fog p afes® 2, gHieor (2.3) 9 &d frd fig =
e g 1 eafast o1t w1 afdren wiw it @ — 1647 fog W 37m&v g
&t Reeifasr Soif (fFdt SaT fa=ra & HROT &9 &1 Surfd o) @
o7 (dgd a1 & GHA a9l [a9dd) gRI &9 g $i 3 § 39 45 da
o S A 6T 7T FH @ qer gl 2

2.2 ferem fauwa

ot =mes frer staw fo=me W foem ifs) gaw forelt aderor smare
q feafas o= &t ffw @ 1l o 9]l § qRefuad fovan o 98 &
e ®Y Y g SHANU €, feh 369 g W et off g W g E
a1 T BT 2, Bl E e fard o %R 39 fag W fagg &9 2
31d: TorT T e 1 AT @ Tt e giaemste g €, Fifh
TRUTHEET S AT U B § 9% @ W R T et g v o, wfa
T STEY R T &1 emew fo=ma ¥ dag faga &9 &
Afirenerfores o7 BT 21 THE e fRU MY sme fa=m o wRoT feereR
fawe v w1 uron e g 1 wHien (2.1) ¥ e 9w e 8-

e 9 g fohdll Tehieh oFTeRT ol fog RY P a% o | foham T
Eae]

UP _UR
q

(2.4)

T&T v, qen v, A fog P aen Rk feerdga fawa 21 wam fe, Tt «ff weat
«ifq faera 1 aRfersh T a1 Hewyut €l i o foh ifaer i o o ER
fauaiat Tecguf 2 21 9 Teet w1 i, 1 oFd R favd & = 9o (uH) , 7
THIHIT (2.4) ¥ 97 IUAfEa i & foh—

@ 9 N fhHl THich ¥AES hi 3d § fRe fog 7 @ o fRan

#d =39 fag W feerdwga fawa (V)

Reprint 2025-26



T T H, ferdya &9 o Wu & R g w
feordem fava (V) o8 =Fen &8 T W fF www
OS] 1 3Fd ¥ 39 fag ok o o femen man )

feafast o1t o fawa o qeat &t 78 foe feoquft fasa
1 R W ot A et ?1 9fa Thish wdieror et W
foran 7o T S Y o fAu g STy et STe 5q
o1 B 7, 38 oFd ¥ 39 fog 9% on o e e e
SW 1 ik §W /5q S 1 T Feifia e eiar 21
M g 9 o JH foIg W a9 39 fag T aheE
EY R oM aTel freragd ol & sRieR o faada g
=Ry

2.3 fog emewr & &R fawa

Do, Oa,
Ogq,
Tora 2.2 forelt e forame o sRoT feererm &
BRI T 3O ¢ W e T e vy W AR
TEl T, T8 hadt 2Afan qen Rfuew frerfaal ™
el s 21

7o fag W feom fwet fog e @ W four wifsw (fa=r 2.3) 1| gorear &1 3fe
q Q ! ¥ fifeiel g9 foag PR 9 fog o feufa wfew r o @y fawa fHaifa

FHT =Ed 81 39k fIU e Uehish oFEe 1 oFd 9§ 39
fig aF o § R TN ST uREReM ST S
Q> 0% fau, Teqor A W yfqhyu gt o faeg fhan
T T U il §1 wfeh foRan mn el ue W fAeR
FEl a1, 79 oa 9 fag P& o1 fen & sgfew &8
G 9Y 1 =T w4

qe1 o fordl Tezedt fag P! W, ol Tahleh oFmesT ™
freregd ot

x1 _,
4?L£Or'2r
(2.5)
T& 1, OP' o 3Tf¥l i Uehich Tl Tl 39 oA oF foreg
r 9 r +Ar I Thish 9OR1 Bl o STH § fman T -

AW = - 9 5
4amne,r'

for 2.3 3w @ & *RY fag P W favwa, fwdt
Tehich EFTH U1 STEST i, & Q

(Q > 0) & FR Fiawsv 57 & favg, s¥ad 4@

fog P a% oM o foT T %14 o S B gl

(2.6)

T8l SR fag o8 <9idl @ 6 A 1 < 0, 991 AW SHHF &1 THHT (2.6) i
r' =0 ¥ r = rih R HH W 9> 9 51 TR T Fa wE (W) 9T ShT

W:—]‘ 9 dr' = 9 I"__9

dne,r'” 4dner'|, 4mne,r

2.7

IR & SFTER I8 @Y Q % HRU P W fa9d ® or:

9

vin = aTer

47
(2.8)
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THRI (2.8) AR Qo fopdt ot
fag o foiu 9 © Teft g9 59 gay
1 Faard o 999 Q> 0 /I o1l @< O,
V<0 fau, s1iq oHd 9 39 fag a
Tehich TLETUT ¥ATST ol & ok fora e
T (TR 9 §R) RUHE §1 TS
TH HYA o qoed € T Tehish oFET
aid o fag Pak @F o ferdEa =
g foren TN FTE oI © [ T
€ S R B =ifee, 9 9 < 0% fam,
Thish FEY W S RN §, od:
freegd o qen foRem (ed @ P
fora 2.4 forell firg o891 Q% foru i ¥ UREdE & @l fav § 9k) I O @ feen # €11 o H Ak
TEdT (Q/Ane,) m™ & TEEH F (Fem ww) qe S oF uEd oW W (2.8) W e ¥, @ W € foR

% We foeE &9 § 9REA (Q/4ne,) m™2 FIell T 5 TR BAR 39 =9 9§ Al @il @
S 94 e W favd sl g A el

ot (2.4) 9 =8 <ien 0 € fon ford wehR fReraga fasme (ool /1) den feeraga
&7 (oc1/r2) U rof I giEfda g 2

IETEATT 2.1

(a) A4 x 107'C o R 308 9 cm T R feora foreht fog P favar aftewfera
HifSa|

(b) 379, 3T 2 x 10°C &l &d ¥ fag P T @ H fohan T &Rl I Fifsa)
1 ST 59 99 & Ry Sy w @ T € 9 Wik s @2

'

@ v=-—L9-9x10°Nm? c2 x2107C
Arme, T 0.09m
=4 x 10*V
(b) W=qV =2x10°C x4 x10*V
=8x107°J
7, # 7o W el 7 T FiE ot aefed ey 9u  deed favenaT §
forRifsia forem S ke € @ Toh r & ST TN qEU r o Soad| aK o THOT

FegEdl foman T @R T B

2.4 dEa fgya o ot faua

S for v fusd srem o S € 9o € T Sga fgya < fag e gaen g9
foetent ST € 92 31 SIawi o o= (o) JUHA 2a €Al 81 $Eh! hel 39 I
B © e Ie fgua afewn p forment afdmn g x 2a a2 e —q @ ¢ & e e
2, o AAfvenerfores o1 g YeRe fepan Stan @ (Tot 2.5) 1 g9 9% oft <wn T fomedt
48 fog W S foye o feorfq afke ¢ afed foega &9 w0 ro ofwo & & feRk &

Reprint 2025-26



FHIA T r qA p o A= ok HO W oA AR
HIA 2| W, TG & I o, ek g
TR, 1/r* o SATER &1 Fedl (S Thd e & -7
FR T &5 & fag weht €) o 1/r° & J e
STER Wt 81 7 o et fpym % w0 r -~
faaa o1 fAuiRoT 3 A SHHRT JO Tk SAE : 7
o SR faqa 9 3| ‘
wd A i, w B A
fig W @d ?1 o9 g9 9% W € R form PTE
& SR Togid 1 T H 81w fave : e
ferega & g fore TTq el @ waifea 2, feeraga a7
fava o sreaRmw fagia &1 weE F ¢l T L 7
TR fret dga fgya & wro fawa smeei g g
T —q % HRO fawel & AN B@

Ve 1 (g_gj forT 2.5 5@ & =ror fava & e o afmfera e
4rne,

n n
(2.9)
T&l r, qo r, g P &1 wERI: q AN —q W AT §) 1@, sfAfq g
r2 =r®>+a® - 2arcosb
r7 =r®>+a’ +2ar cosf (2.10)

B rohl ahl GOl | STt §81 (r>> ) WHd € a1 sheid a/r % YW Hife
o &l & wimfed W ©

2 6 a’
r12=r2(1— acos +2]

r ra

=2 (1—M) 2.11)

-
T YR,

2acos O
ry=r’ (1+ ; ] (2.12)

foug THieRToT &1 STANT Hh a/r ok YUH HifE oh g ! AiHfad HE W)

-1/2
lgl(l_zacosej zl(uﬁcosej [2.13()]

-1/2
1. l(1+ 2acost9) =L (1—9cos9) (2.13(b)]
r2 r r

HHERTOT (2.9) T (2.13) T p = 2qa HT ST HH |,

q 2acosf pcoséd

dne, 1? 4re,r’

34, P cos §=P°T 49

V= (2.14)
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% et

75l ¢ frafd @i OP & srfew Uik @y 2

7@ et fgya =1 @ fava

1 pr
V=4ngor—2; (r>>a (2.15)
S o weRd i T €, Wi (2.15) Shae 39 i o forw S fgya o

R 1 ol § eTcafees o€t 8, fioh SR o/r & Sod whife o &I i Ty

TR TU T T B, B Wiehed: T €1 Wi, TRl fag feye p o fow e

fag W g (2.15) Fend B
R (2.15) 9, fgya 3181 (=0, 1) W fava

1 p
V= i4mo 2 (2.16)
(erTeeh T 6= 0o farw qen seomees fog 9= 1 o forw ®) 1 Frefta (famea)

T (0= 1/2) ¥ fauwd 3= 2
ot fgya o oe@ fawa qon Thal maY & dgd fawa o qorcas Hecryol

SALTOT FHIHTN (2.8) T (2.15) § T ¥

(@) Tereht aega fgya o R fawa shael T r R € el 72 e, o fearfa wfew
r a2 fgya el p o ot o shion W it e e @1 (qenti @ p o ufd:
1eTd: WHTHA Bl €1 37d: 9f€ 9 p o uia: feufq @iewt r 1, o1 9 i o
@A gU, 0 A, T 5 P o T FUH & Herawy sH v W fEagei | a7t
fawa gm <t fag pw 21)

(ii) @iferer SREl W Sgd fgya o %Rl fawa 1/r2 o oqd W sed €, 7 fw
1/r o 3TUE H, S foF Uohel &9 o R fawd 1 s ifgenerfores o7 2|
(z9h foaq oty o9 2.4 9 € r& 1/7230 1/r o r o o9 Jehi ol Seoid
F WA § T fore 3 e o @ifen wn ®) |

2.5 a9 o ™ oF wror fava

W?ﬁlﬁ?ﬁql,% ..... qn%ﬁ@ﬁwmﬁﬂﬂaﬂmﬁﬁéﬁwtﬁﬁg%??ﬁ%
feafs wfewr w9 r, 1, ¢ B (759 2.6)1 f53 P 3189 ¢, & wRO fava

_ 1l a
4Tre, np

i r,, g P aen s g, 3 A i
THl YR fag P W 3791 g, oF RO fawa v, qen

STERT g, o HRU fava V, i oft = T TR €
eq, v, = 1 49 V, = 1 4s

4ATE, Ny 4TE, Tap
' o \ T&T r,, A0 r,, T PRT SwT: g, T g, © e &) 5
Tax 2.6 Tl fog o smemi o fehma & w R0 fawa R B 3 A o SR fag P W fawa e w
9 fArg AT S S ST A S ey €1 st fagid o SR, wee sew famr

1

SR B 2 o wRU fog P fawa v, fo=amg o safterd smaw o
faudf o oo IrT o e g €
V=V, +V,+..+V, (2.17)
_ 1l (a g 9n
50 _.4n€)(ag~+g;:+ ...... -+E;J (2.18)
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fremaga favwa
L IIRCIEG]]

IfE TR UG A S p o ATeeIfvnes o1 1 HIE Had e foRor €
T FT ifd IY T Av WET S pAv ORI o FAA agel B fawnfea #
Tehd €| q B9 Yok 3TFd 31a9d o vl fave feifta wieh oR wmed e
waﬁw@%(aﬁmﬁﬁ,wﬁam)wmﬁmméswﬁmm
FH FHA €

A 1 | B A7 B ek ¢ foh ohdl ThEHM A el @iet o HRoT
ot aeY feer fog o foru forg &1 59 WebR BT ©, WHI Gl b1 T 3TE9 SEeh
&% W Tohsd Bl T: @idd o ael feord fopdt fog W mafe +iwr & & fave

1
ame, r [=R) [2.19(a)]

el g Tl @ict T qHE 9 9 R Meltd 191 i B 21 &9 o i foagg
&7 T BT 21 39 9% A B 7 (e sgem 2.6) R @ & fi|w fava
o e @ (iR @ier o it STae i i U W IS S Tl e, @R,
THifT 78 Wi & g8 & favd & 9uE B 2

__ 1l a
V= ane, R [2.19(b)]

IETEITT 2.2 3% 10°°C T -2 x 10°°C & T TR TH-§R § 15 cm T W
@ 1 T A TENl 1 e et ¥ o g fog W Sy fawa g @2
IFd R dEd fawe g ofiferg)
T UM AT ee gt fag O W T B S el st fem et
x-318] &; q1 Fome gt fag o I @i wn ® (e 2.7 <fEw) |

(o] B A

@ @

3x10°C 1 e -2x10°C
e 2.7
A AT x-3187 W o aifzd fag P ? el o=@ fawa = 21 afk fog P
C 51

V =

F1 x-Fdeer x B, @ T Y W x ¥FAS B =18 (x< 0 % faw 7@
T el & Hehdl o Q1 el oF HRU oFd fawd ek I = W)
Ifz x gt fig O 9 A S o9 Fel feem €,

1 [ 3x10®  2x10° | _
xx107  (15-x)x107 |

&l x i cm ¥ form o 21 srefa
3 2

4TeE,

x 15-x
A x = 9 cm
If% fag x fagafa @1 0A W 7, i =ifgd o o egar
3 2

T lnr21be

X x—15=
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% odifeRt

http://video.mit.edu/watch/4-electrostatic-potential-electric-energy-ev-

conservative-field-equipotential-surfaces-12584/

e fawa, aufaua U=

|

52

33IgUl 2.2

3aleul 2.3

SPE
X =45 cm

T YN, ¥EY F 9 cm T 45 cm R FUMEY 1 AR G4 fawd I 2
M IS, 7T ufkehei o fo aifed T i oTd W oEd fave I AT
g Fea T T e

ISTEITT 2.3 (a) 91 (b) H HH: Tehed & qAT HUT ST h1 &5 W@d gt
T ®

NNV
TR LB,

2.8

(a) fa9EIR V,- V: v, - V, o To@ =@

(b) TogQ 3N P; A 3B & o= Tk B W U1 B 1 Feefas sl o AW
%1 fog «aEy)

(c) QUPTH Tk DI AL &l o 94 | & 5 fopy T & 1 fom siasu)

(d BHATE T S ¥ HUT AT i of IH o A aTel 9eF g fohg
T %1 &1 fog )

(€) BIATH M | 31 Tk Bl U FHUMAY & TfqS el agwt a1 =2

&

(2) %V“%,VRVQ;E‘HW,WP—VQ)W% AV, vV, HH
FUTHS B SGAT, V,, > V, 16 (V- V,) ¥FHF

(b) ThIE T UG YERT 1 SR Sehitd M| Seomay feerfas s== Sei

Y e feafast oot &1 iR 7fa d €1 31: @ IR p o o= fohelt oy
FoTay &1 feufas o o I w1 Tog e 2l
T R, (feorfast st > (Fearfast oot 21 o1: feofas st ofat 1
g o 2

(c) Toreh @19 YR HFIQUP TF o WM H aTel Tidt ol foa & o foes
1 A Bl 1 o, T &5 gR TR T s smomenss @1

(d) fFdt & HOMEY R BUATE o WM § &I TSl i H1 HET Sl
2 S ¥ 2

(€) HUMEYT W Wiaehtl ot T o Rl o7 o2l € 37d: B ¥ A e oH |
Tt Sl T2 S )
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2.6 Hfavd U=

I THYE Y3 TH 3 Bl 2 Fordeh g & a1 fag W fawe fra wean 21 vt
Tehel MY g o Ty, iRt (2.8) gNI o fawa—

v=_1 4

4re, T

T U8 Y Bl ¢ T AR rfrEd ® A v wa ?1 5@ ven fed
Thel A o U EHEYWE U8 Hehsl Tl B € ook ohy W dE 3TeWl
feerd eiar 2

31d fordl Tkt 3T g o oI faega & Ward 16w 9 IRy e el 312
I SAEY W A B el (TE TR s ® TR e g e € St
FUMAS) 3T W@l Bl 81 oo 2, fopdl gufaye g3 o feret off fag w fagm
&5 godl € 39 fog W stfirciaed gl 21 98 e w9 ¥ qA © : fHE 9 smEv
fa=mg & fou fedt ot fag @ 7oRe aren gafayg g8 39 fag W faga &7 &
Sfirctaaa giar 81 39 heA &1 g Wi 2

I fered & Tmfawe Y o eAfciaed T8l €; o 39 &5 1 53 o IFew
WIS I TH BN TRdl Tehish TH&IUT STERT 1 &1 o6 39 Hedh ol faeg faen
H 7fd I o fau $2 w1 w1 STEvEd B W I8 fhdt gnfayE g% wi
R ok T ® : WHfaWa g8 o Tl off &1 fagedl o ofta wig favera el

(a)

(b)

e, oM 36 S T feRe AT SN S R O % e HE i By (o7 2.9 [ 0 S

Tt gl v fRdt gafaya ge & gt fageti W foea &9 g & eifudiaad e
2| Tafgyd g3 fRdt smaw fom=ma & =R iR & fog & Y@t o e o
epfeqsh 99 W& Y B

e/

N

fog 2.10 ot wHguE foga & & fou gafava g

forelt o781 o STIfRET, WIH ST x-37187 oF ST fohell Tohaw fo=a &9 E <6
foq, wufawe g x-1e7 & Afieiaed, S1efd y-z 9 & G 9 g ¢ (e
2.10)1 fo 2,11 ® (o) freh aga fgya qon (b) o S GdGH G & HRO
e 53 qon dgd W@ g9E T €

(b)

o 2.11(a) Tl aga foea aen
(b) I TEEH HAEEN o &F o foU e wufavd Il
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q % T (a) GafawE g3
fSrer ohg W sTaw feerd
B 7, T (b) I >0
2, & W@l e o
ART B Al o fEnd
Bt 2
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% et

wAfaHa I3

fax 2.12 favyg @ &9 W

54

\ E

2.6.1 Tag@ &= qe de@ fava ¥ Heiy

TH-H oF U9 W@ < gafase g8i A de1 B (fo12.12) f59ek fawal o 71 s
VAV +5VE, Tei oV fagd & E &1 feen # v # uftadq 2
M AT g8 B W *1E fog P 81 9 ofifSe gss A &1 fag P
Y e 0 8l 71 7 «ft Wi fae &9 o favg K T
ST 39 o o S Y B ¥ Y8 A T o S S 81 59
wfswan | o= o % E1S51 R

7% F fATar® V,-V,, % SO 2|

TH WhR

IEIS1=V—(V+8V)= -8V

1efia IEI=—55—‘{ (2.20)

o T 5V RS T, 6V=-| VI g9 THiH
(2.20) i IR 39 YHR for@ Tehd @ :

jgj=-27 =+ %01
sl sl
79 YR BH TaEe & qu o fave § Hefta & el et W ugen § —
Q) fogd &= 39 fom & giar & el faya & gaifys g g &1
(ii) & fag T forga &7 &1 9RAw, 39 fog W Gafayd g8 & sifyiceed fagqa
& YRAT d 9fd Tkl T yRad grT =T (e St gl

2.7 A9 o Trerra &t frafas st

TeS W TH WA Johl W foaR w2 e et qo fag & wme r, 9o r,
feafq afeell arct & oEW g, T g, T MR W fomE o fmin § fRT MU e
(amer) 1 ufeRe Y| 3HHT 1 AR € fF TR o W v S STeRN g, TR g,
1 IFd T AN T 9% H 9l TSl 5 S% St ad fefaal @k o | by
T T3 T qRehe il AM ST, B9 Ted AERl g, i 3Fd § fog r) 9% @
g1 S 3w Teorfa o &g amr & & 2, forer faeg w s #1 sevashar U2,
3T g, 1 TG W r, Toh A B foran T il I ¥ 9 oTew fRepre H uw fav
V, S Tl €

(2.21)

1
v=— 4

4me, 1,
77l r, fepeom & fRd fag P #1 g, # feofa @ 3@ @1 fawa =1 oRamw =,
O g, 30 9 65 r, 7% aH § fFa 70 F r, W g, g0 fawEa # g,
T F g

1
q, ® fohan o % = 4y
4ane, 1,
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el r, &g 1902 % o= * h 2 o o
e feeReiey oot Weft €, 78w b feorfas St & &9

# Hfeq & S 21 o R e g, a9 g, % Trm w fef v

-1 4% (2.22) fort 2.13 s g, 7o g, % T 1
4ne, ny ‘ feorfirst Sotl STaRN & IR %
e 7, f At " g, 1 Su! odu fefd | o S eiR AT G Sk srel &1 g ok
LA q, i A s, a1 off ferfast s Usat € e stfues S[hAAE! Bl

M FI H, FHRW (2.22) H Iwien T fefas o= o fog
i, Ged & TuRafdd war 2, = ffde T w e a6 fmd oft yer @ e
S| 7re feeraga aetl & fau s 1 9e-Taadr o SR Bl 2

THRI (2.22) g, T g, F fwEr Ff fag o fow @@ 21 A g g, >0
T, T feafas oot oFierss @it €1 e emifam off 2, ifR WS e (g, g,
> 0) o o, feordga oo ufawdt g1 & den Al 1 od o foret oRfma <@
T TE Wil o o faeg oM W oA e I Ugdl €1 Eeh fead,
TS st (q, g, < 0) o fou feercd o1 emehtl Bl €1 39 Wehaw H, sy
I ITRT A T Rufqal ¥ oHd d% TH TRl 9a o favs @ WM H gHR
F H Tl 1 TR UKk A, Sehiid 19 (37d ¥ adae fefdEl a) & fag
mgwwﬁwm%wmwwW
Bt B

THIRT (2.22) &I ST § AR o6 fhadt of gen & e & fag
I IR ST Hehdl 8 TS, 316 BH AN SO g, g, T g, FAA: r, ¥,
qen r, R feom ¥, & froem & feofas s oftefe ®8 98a g, &1 oHa ¥
r, T @ § HIE % TEl Il qoREd 89 g, i I 9 r, 9% A & T8
®1 & oifd 39 w0 A fEa e s

1 qq,

V() = are, r, (2.23)
AT g, T g, I 9/ IR favg 3w &, foveht g P 7 fava
1 4 , 9
Vl.Z = 47[{30 (;-ﬁ—;j (224)
AR q, I 3q ¥ &g r, 79 @ F foFw 0 FE r, WV, , g, T E
A GV, 4 (r) = — (qlqs + qquJ (2.25)
ane, \ 1, Tos

STEPT i 3Rt <t e fetfadl W Ths & | fohan
el i Tl =Ron [T (2.23) T FHIR (2.25) ]

o forT U w1 I FE W A B 2
1
U= (CI;% L q:qu 2.26) ot 2.14 fo  few T i Hew T
ST (2.26) ¥ T ETN & e F feefae o
el e, Teeram o1 1 weelt wehfa o Hror (1o & &
T &9 H, FE &1 qg-wdea) fafas =t usl sifaw
sleh, THIHT (2.26), fa=ma i feg ywr gafsa fen 55

T 7, 39 %9 W AR T A Refas e fa=rg &1
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W Sifqent

STAH ST T AT 0 07 €Il &, T8 59 a1d W (747 787 har o 59 =9
# %9 JHR I o1 T 81

SETEAUT 2.4 fo7 2.15 ¥ TR STER =R AT 4571 o a1 fovdlt ot ABCD
o il R =Efterd fRe T 21 (o) TH SHEEN H1 Uk W S | fmar @
T T HISU (b) FE &Y g, o1 o H% E T A SIS G TR ST
aﬁsﬁﬁm@wﬁélww%mmaﬁrﬁaﬁaﬁmmﬁ

+4

NS OB

DO Oc
4 fem2a5 +4

&

(a) i oo T el el T sifow wemen W fAsk wa €, 3% R
TR TH G @ T €, W AR T2, 79 menti 1 A, B, C, 991 D
T @A o Uk &7 o (ol qevah S &1 IRee w3l TF ofifere Tgat
HERT +q 1 A T A ST €, 9T A& —q, +q T —q Hl B
B, C @2 D T @ Sl 81 g U et sl 1 ufishert Frfafea =won
o fopan <1 Hehal © :

(i) 3TORT +qh1 AT M | foRal TN s S kel St i ST e §: TR I R
(i) 3TER —gehl BT @M H fora T %1 S +q MY AW 21 7€ (BW

A x (AT AW +q & HRU fog B R Feeraeq favwa)

=—q><[ q Jz_ q

4ne, d 4me, d

(iii) 3TET +g I C R @ | fhan 71 & 516 +q ¥ A R T —¢ 306 B
Tl I8 (C W M) x (AT B W & o RO C T fawe)

+q -q
- +q[4n£ d\/_ 4me d)
_ —q 10
Tangd B 28
(iv) 3TERT —q I D W @ ¥ fohall T %1 56 +q¥MH AW, —¢ IMH B™
q +q MY C R 21 78 (D W EN) x (A, BT C W A& o HROT
D W fava)

- g +q -q q
4re, d 4re, dJ— 4ne,d

¢ g, 10
ane,d 28
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TR =W (i), (i), (iii) T (iv) F DA Bl ST T, TMERIH Fd Dl

- 1 1
T {“”*”’*(l‘ﬁ*(z‘ﬁ}

_q2
=4nsod(4_ﬁ)
I T4 heel AR shi e TR R e ®, 39 a6 W R e e
fh 32 9 oaftd fean w21 uRumr o SHUR W€ eIl w1 Fa
feeraga St 21
(fomnefl 79t S=oTgaR STeen ! fdt off 3171 1 § <l S5t /st !
URehferd e o1 A R Fehd € AR € @HT 3T hl TG HL Tohd ©
foh & vl W oS wHE @l 21)
(b) wEfk =R S A, B, C T D R &, 6T g, i fig E R @ # fohan
T sfaftEd s g, x (A, B, C 91 D R € 3T& o HR E R ferdeq
faud) & TR T T &Y ¥ fog E W ferag fawa g €, #ife Aqen
C W 3 oF wROT fawd B a1 D 5N FR& &1 9 21 37 fog E 7 fonsht
off STeer BT AN H I hE HIA TE U= B

2.8 arg a7 # Teufast st

2.8.1 UeheT IMMEYT ki et et

M 2.7 ¥ faga &F o @ &1 fauiy Ico@ fRar Ta—sewn qor 3!
frorfaai—aen 37 emast o faema =1 feafas St fruifd &1 21 38 o A =4
THY Hefud Wy o= ue7 god € e fou Tu e o ferelt smewt g 6 feefas
ST o Bt B2 okqd |, T8 e S fag en S v ferew@ fawa w1 uwon
HI AR o T o (AT AN 2.1 91 2.2) | W T T 7H R 3O I7 T
FH ok fau 1@ ® 2 fF frg w0 9 92 eqam 2.7 § 91 T == @ f9= 7

Tl Y@ R I8 B T o7 g9 Tel W Twdl arer &7 ° e (Sien Saw)
1 frorfas ol o fomg & ==f = @ ?1 399 9@ &7 E 39 f{u T srewn g
Seq &t feren man feeRt fearfasr st @61 &n aReve s =ed @1 foa &
E SY ©d gR1 Sca= fohan sfar @ St f&w 7 smewr (smawn) ) gfee § @ gl
21 9 ©id TG 8 Tehal @ Tq WA A Fid ST ¥ AR e 2, S 6w
ff 7el ffde 2 @ o7 @ fae@ &5 E stuen s Sl o SR feregy fawea v
B0 I8 UHd © foh SIAN g 9 & S I ol Hidl i Tiefek ®9 9§ genfad
Tl N A g Tt B 2, a9l 98 U © el $w e oal o que o
el Bl Sl 3@ @1 S Hehdl 81 AR IR © @ off 9ok STl Sl W g9 i
3 uftfearfaal o SUen 1 <1 Tkt §, foH o1gd I o W feud ercafuss goa i
TN %19 o &5 § ¢ IR &5 E S el 21 iR e ifSe, eard &= foreht
ol & |, TR T AT g (v el oF fhdt feem) @t feefas et feia v
T ;B R fagd &5 S S ol | w1 feefas e o 1wt e

el faga & E d1 qegedl 9l favd v &1 7F U fag 9 g fog W™ S
o uftafda g Tehar 21 IR o @R, fHdt fag P fava v whis oFew o
31 § 39 fog P a% R H forT 7T 18 o aWeR 2 © (FW TR € oFd W fava
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% iRt

58

3&180T 2.5

I Y AN ©I) | 3Aq: TREl 3w g &l a9 9l & oF fordt fog P as @

o fepan T w1 g VB 81 98 e g | fefas St o w9 9 wied 8 S @l

I fog p o1 fordlt gt fog o e % feafd ofew ¢ 7, 9 &0 o7 forg @ha € fo:
fordt amRI & | STew g &l r W feafas o=t

=qV(r) (2.27)
Tl V() fag r W o= favwa 2

T YR, A% A% g = e = 1.6x107'° C &1 I o el fawamr AV =1
diee g1 o foran Sl €, @l 8 Soll gAV = 1.6 x 107°J 217 s Ss1l o 39
TSIk i 1 Seieeiq dice, i 1 eV=1.6 x 107'%J o &9 § G % 81 eV ™
aenfid w1 walfies s anfvae, AT e wur difdet § fFe S g,
(1keV=10%V=1.6x10"°J, 1 MeV = 10%V = 1.6 x 10'°J, 1 GeV = 10%V
=1.6x 107'°J q41 1 TeV = 102V = 1.6 x 1077J) [T9 wHifqent 9r11 el 11 I3
119 Trvft 6.1 § weet € uftenfod feran < g1 211
2.8.2 fordl o &% o =Y mavn o R @t feafas st
379 TH 98 B4 § : foREl 9@ & H wEe: r, 9o r, W R q e g, e g,
w1 Tearfast oot o et 82 39 fommg o fmfor s o fepn Qw6 o1 aRemer
FH & U 3MET 78 Feqa FE fF UeS B SO g, ! A W r, T @ &
THRIT (2.27) o STIER, 36 RO H fovan 0 FW g, V(r) B 3@ TH A9 g, H
r, T @9 ¥ fHT S oot % W GER %W 139 w0 | had 9@ &9 E 6
foes € @ FEl Fa1, I g, F FRO & F fows Ff FE w0 @ ) oo

q, I ST &7 o fows T T+

=g,V (r,)

q, ™ q, o SR & o fereg feran T @

__ 99
4me

T r,, SO g, T g, % o= BT G 7| FW AT THIG (2.27) T (2.22) FH
AT fefen 21 &5 o foe steamia fasid 51 8 g, | I &S (E T g, % SR
&) & faeg fru U wmf #1 Sed 21 o:
qZGF)[ rQWﬂﬁﬁWTﬂTﬁFﬁf
4,9,

=q,V(r,) + aner, (2.28)
39 TR,

fHerma 1 frafas st

= fa=mg o fmfo § fea mn w5

- _ 49

=q,V(r)+q,V(r,)+ dner, (2.29)

3T 2.5

(a) T ST 7 puC T -2 pC S HHI: (-9 cm, 0, 0) T (9 cm, 0, 0) R feor
g, o U e, iS50 @ 1 I & oTRifaa =2 ®, ) feeror feafast
T Hell T IS

(b) AT STERT i TH-TE § 3d g o I hid o faQ fohad el i
STETIHT B2
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fremaga favwa
qAqT T

(¢ @ foh @ 3§ oo T &1 fhdt amr fagm &3 E = A (1/r%);
A=9 x10°Ne ' m? ¥ T@l 71 ?1 39 fa=amg 1 feerezyd et 1 ufeher
By

&'

(a) U=Lﬂ=gx109 XM
4 0.18

b) W=U,-U, =0-U=0-(0.7)=0.7J
(c) B el shi TREAReh 3= Shell STaRaiaa Tedt 21 e & Tl W< Taw
o1 el TR & o WY = e i it off |1 37d: B9 98 U § TR

7uC —24C
A4 Vv =A A
@V (r)+q,V(r,) 0.09m " 0.09m

e w2 feeragd St &1 7 ®

=-0.7d

o

q1q2 =A 7luc +A _2luc _
4TEyT, 0.09m 0.09m

=70-20-0.7 =49.3J

2.8.3 o &7 H fgga & fegfast wst

fod 2.16 ¥ Wit oER foel whomm fogm &9 E & W@ 0oR0 g, = +q 7
q, = -q % Ty ® fommr =S
SR e e e W wn, THeaE faga &9 o gy

aV(r)+qV(r)+ 0.7J

G°T lni3ibe

\4

forelt 9 9 &1 TI9a &l HaT; W Th o9 A0l 1 I S
FIA T S I UFR T - E .
T = pxE (2.30) :

T 39 FHUH 1 T I BT (Sl T p 71 E TH-TH oh
AR S1era Fieemiae T8 €) | 7 e i e ae st P
T, 39 THR TN S € fF e T 9 e S .q
ST FT A1 € SR T8 FE o A 37 G HI0T @R o RS
id Gew IO =1 W B0 g, W R0 9, W O L el 2 o

39 9@ 9 el g TR e e

6, 6, .
W= jeo T (0)d6 = jeo pE sin6 do

\4

T 2.16 Tt fora fgya =1 thaam
T &F H feufas |

= pE(cos 6, —cos6)) (2.31)

7% e frera o fearfast oot o &9 ® wfea 8 S @) 99 g feafas st U(6)
1 fgyd o el gt 0 @ Taig L Tohd &1 37 feorfast Stiedi &1 «ifq ael ed
39 HIU o 9 w1 e @ o R fave feafast st U = 99 S wiekfas
= % STIER 6, =7t/ 2 Toran S =nfe) (went Tosdien == o ofq ® fan e 21)
9 &1 T8 fora whd €,

U®)= pE(cos% - cose) = -pEcosf = —-p-E (2.32) 59
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60

33(&0l 2.6

YehfeTeh &Y ¥ 59 oHoieh ] GHIHIT (2.29) © i T ST Hehell &1 89 HHIHT
(2.29) =1 TR I ST +q T —g o 0 e & fag w &) qa feafas s
& ok | TU YHR e AT S TRl © ¢

o) — q°

U(H)—q[V(rl) V(rz)] 4TiE, % 20 (2.33)

TET r, T 1, T SN +q T —g o feerfq wfewi 1 qoiq &) s@r, 9w, &
aﬁaﬁrwwmﬁﬂaﬁ%ﬂ%ﬁw , U, waﬁﬁfmmwﬁ«%w
%IW%’WWZacosO%IS’JW[V{r )-V (r,)] =-E x 2a cos0 , 34
waﬁwmélﬁwﬁaﬂmﬁaﬁamﬁ%mqvm% T gHIH
(2.34) § TR U H B hd & T I8 THHI (2.32) = I 2

2 2

q q
U'(6) = -pE - =-pE -
( ) bR cos 4TiE, X 20 P 4T11E, X 20 (2.34)

& ST fm U7(0) 92 U(0) W ek T w1 AR 7 S el e e fgem o faw
o U fredin B fefast it o forg fadien wewel w6t €, s e (2.34)
Y &n fgdia 1 i DS Tehd 21 39 YR ¥ I8 THIH0T (2.32) o ®9 § 31 Sl 2

379 BH ¢ WU WHd © T B Oy=n/2 T T ol 39 WhT01 § +q T —q R
W%E%Wﬁﬁﬁmaﬁaﬁﬁwa%ﬁmﬂﬁ%aﬁ?ﬁﬁwﬁaﬁ
g efd g [Vir) -Vir)l=0

SEET0T 2.6 T T & 319 H 1020 cm 1 TR A fgya el R
10° V m™ qRHT01 o T vifersredt feemdea & &l et 39 uSied & T
Aol (7 a9 W) 1 yferd fohan 11 81 s &9 w1 &9 60° I 9 W&A
& St B & ot T fagn ® fgyat i ufekeg e § =g S Sl ol
et RIFSTT e o AT 9+ 1 ¢&01 100% WHT ST Fehal B

T TR Yo 1] T fged oot = 102°C m

ffer forelht erel o T Hiet W 6 x 1023 7] B ¥, 3Fd: TR SAUEH 1 oA
f5ga amul, p=6x 10°x 10°Cm =6 x 10°Cm

Rfsh fefast st U, = —pE cos 0 = -6x10°x10° cos 0° = -6 J

fom fearfast s (S9 0= 60°), U= -6 x 10° x 10° cos 60° = -3 J
feorfast 1 § SR =-3J - (-6J) =3 J

3T, @1 Soll 1 B Bt €1 IR g fgyat kit ufekes i H S % ®Y
H I8 S god g1 =8 Ul

2.9 =ITeTeh- Feeaegfdaeht

FA™ 1 H dArctehl qen foRaue ugre w1 "ew H 9ol fRAn T eml =meteR!
o wfgeliel oW aes B B uifcie =t § 3 ded ol el €1 gt
H, 9|l (TAS) Toae 31U WY ¥ TR B A H o fau He '
%lﬁﬁmq@éﬁmnﬁraﬂﬁa&mwéﬁ%m@a@ﬁwﬂﬁ
B Thdl A G SO Uk YR i TGl oifd eow o e den STt
@Wﬁ%ﬂ%ﬁfwﬁwﬁﬁmwﬁraﬂﬁ%%@a@%ﬁgﬁ&ﬁ
ﬁﬁ%ﬁﬁﬁﬂ%ﬁﬂﬁﬁﬂ%ﬁ%lﬁﬂaﬁéwwmwamm
ot fra frofaal W € g wd ®1 erymedt =ToreRl ®OeMmEH qen
T € A 9Eed Bid ©; W 3@ ho ° feufa erfue wfew

Reprint 2025-26

%%



fremaga favwa
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ot ST e SEf s W R HIfSw) 78T wiE o feragg e o @
ekl 81 wifqen feafq o, /& =orh & ofieR 1o ST 8 R IS fora om e
B, =Tetsh o fiat & T R TeRaR[ &7 I el €1 39 de i fad) =t
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wifer feofd o goa soie @ 1 39 YR faafa w2 od & % = o |
& M W fagd & 3= e ] et "o & i Rerdgad e I gl 21

2. AETYTA TeIeh o U8 W, S o Ycdeh forg W femdem &%
AfTeAsEd g1 =Tfey

4% E I8 o Afieiaed Tl & df SUh1 I8 o SR hiE YR T2H BN e U

o TRl Sl IS W TR ot 1 e T IR T i ord:, wifhe feafa o

E &1 % TI¥ WA 9 Tel M1 ANeUl 39 YR, ol STafia arcish & 78 |

feeRatga &7 g2 & &Y fog W g3 & Sificiaed gir =ifee) (e =mersh o fore fom

W HE T AV T T B, STk IS Ik W ot & g e 1) uiomm 5 3

3. Wifaer feafa o fadt ometer oF 19T § @Is srfaiier STasT &t
Bl el

ol ST =TT oF Yieh ofY STaa AYe] Y3 3Ta9d | e qel 0T
A9 GUE W1 A B € e fRdt =retsh i Srafva feran wman @, @ wifqen feorfa
o erfafia e shaet SHeh g3 W faeme @l 21 78 ey e 9 T @) fed
A o Hi Rt aRfeas® Ead stagd v W fo=R *ifSw)| sTEas 1a9d v &l
UReg wE o6 fRdt 98 g8 S W fteRegd &5 ¥ el €1 39 YR, S ¥ oA
Al el FAd I B 3Fd: MSH I o SER S W UiEg HIE 2 369 T B
W 53 ShI 9 T BiT =1, S DI S Tehd €, SFUfd AT v HI T
(At fog qoh BieT) @1 ST Fehdl €1 SHRT ATYYE 78 €N o =roreh o A #iF
q2 v 7T @ qur Al Hig Afiiad SE € @ 39 Y3 W FEE g =ey

4. IR o GO ¥ad W ferde@ fawa fraa tgar @ aen
THERT UM Tk IS WX off T (it o SRIeK ) Bl §

I ST IR0 1 9 2 1 e 21 ek frelt =reth & fiq E = 0 qe gHeh
I3 TR g T (@ S 8l oIl 37 8ok HiaX 7@ g8 W fhdt B aiteqo
3T 1 A FIH § g 1 AL BN AT, FMeieh o HiR LAl SHR T8 W
3 fagetl & o #1E fawara =2t gran =@ wifeq afitomm 21 9k =k srafva @
ql =T o IS & sifreided foRd & el ©; sHen 98 sty ® fR wee o
T3 o fopelt fog o1 fova =eer & A 9 & fag o fawa @ f9=1 g
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Tt agfegs TR, opfd qon 3maw fo=m o =ehi o o[ ¥ yo®
<Teteh 1 391 Tk F9d A 1 Afenaforen fawe gim, g 98 H9d 76 T =
¥ TR T A 8w

5. ATV oAk o U5 W Tae@ &

O .

E=—n
€ (2.35)

Tel oSS A T qU1 n TS ok e dfeqEl ke o wehih wiew 2l

39 qRUMH &l a1 & o Ay, His fefaan (Th Bl IeH R GrEe oa)
o 2.17 ¥ <@l @R, 3 o frdlt fag p o ufia: TsEE g & w9 ° g
39 fefaen 1 F© 9 =1er o I3 oF 9L 91 F© AN A oh I3 oh HidX
2| SUhT IR H1E 1 &hel 8S T B2 AU THH! HeE 10 |

TS & Wd AR FerdEh & ¥ ¥; I8 & R e fogd &9 g% %
sAfirciaed 21 o7d: fefomn @ o oo el v shaet fefemn &t aed (3)
WW@W%|%+ESS(G>O¢WWc<oéafwzm)aa
TR €, dfF ook o B &F 6S W fagd &= E
1 F1d AT S Gehdl € A1 E 3R §S HHiaR 1oqe HfaaHiar
g1 fefom g ofwg, oW o6s 21 MeE@ fm *

E= |— (2.36)

80
| W qe Hi wiwfad & g % faga &9 9= =
fciaed B, B9 THIehIUT (2.35) oF &9 § Wiy Hey I &
2 ST, THeRT (2.35) STEST 5@ oo ]I (9@l o faT
T Bl o> 0% foru, T & g3 o afedet sifrdaen 2;
qM o< 0 % foy, fagga &7 g3 o sfaqa ifirciaed 2

fora 2.17 et mafdE = & g W faga
oA 2.17 THUT START =0 TR 2.9.1 ferdem ufiwgmn
&7 o fow HieRoT (2.35) SFa— w3 & fag,
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qROoMY 9% 3@ i el fh =9’ HieX & FiE o Ahfd Td TER F A B, aAd
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T ReRagd TRRETT %Ed 1 9 Y9E h1 ST Hagsie
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2.19 ¥ fhdl =Terk & Heequl frerdwa ottt AR 5
feean ren 21 forx 2.18 Tl

~<—5<0 \4

ot =TT T HIR (T[@T) &

FieR faed &= J= g1 T ATk w1 gn
YT FieX Gfed 39 A & had 9l 58 |

7 faeuH w@ =

forar 2.19 el =Ters o o WEcgUl TeRaRE ToreH|

ISR 2.7

(a) g8 S § e AN o oK 98 KOS o THS 1 SAHIHT F ol 7, F1?
I =Tt of e 1 oot =1 &7 &1 A 0 g 82 [ © 5 s fawga st
T 211

(b) TR TR fargadielt 81 WXq AgAM ok foeis TR o qfeq gofeh wietsh ag S
g1 T F eI 2?2

(c) S o Seereiiel ugtef of Sd € Seh! oi1q shi Iewal (i) aed o faea
W o

(d) T fafean © s=a i o Got (3Rfem) fosiell & dR W o 7, @Ik SHahI
e el Bl G W TSl U Al Ul AR i =l 8 SR IH Wiswifceh (k)
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&

(a) THHT R 98 € Toh e wdo1 gRT STEG Bil 1 S e gRI I o
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=1 vresl o 39 YR ot e whd ® R fedt Ry o wifer 6 faen T el
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AfereRTsT Foarardi o qiuel (ac 9Ruel) & wq@ feel o ®9 H SUEN e 2
™ 7 | ac IR | Gl o gecrqul gl w1 9uiq femar T 2

2.12 guia? ufgert Qe

forelt Fuiat wfzer Garfis o < o<t ool TH-g6R o THIA = IR e €,
fStieh s gerehe H eral ® (Fo 2.25) | 80 Tedgem 31 qfgehisti o o= wemm &
w0 | frafd & ofd 1 SFTel Squm | ufgehisti & o9 Wagd 7eTd o G9E 6
ol feman 1 #1 A AT Y afgeRt T ehel A A1 Sk St gk d @
Tl afgemietl W eEw @ den —Q B Hfh aigemstt &1 Waw famet w1 gor o d
TEd BRI B (P << A), TH THTTH &R TS 1 ¢ 1 Hd Gudel 6 &
e & & TRomH %1 ST FR Ghd ¢ (IF@T STHAA 1.15)1 UEHT 1 H TS

AT S 0=% A IfEenT 2 1 TSI STA9 ¥ —o B fafie= & o wefterto
(1.33) T SN 1 R faga &=

ELSip|
&AHA
Rl &5 1 (TR 1 TR R ) AR A : / 4
1
o o
_280_26‘0_0 (2.39) e A
T & 11 (Ifgeht 2 o A T &) dEJ J J J J
o o
—280—280—0 (2.40)

Tfgshiel 1qe12 oF Had &5 |, ] A algehst o
w1 fogd &5 9 Wd € @R g9 W eI 2 o S - O
-2 ,°%_°_09

2¢e, 2¢, & EA
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oTRET, HERA HemRa o goTfad & aiel ek
Tt e frerenRta |t
http://micro.magnet.fsu.edu/electromag/java/capacitance/

|

faga & *1 e e oy @ womfe afze s R 2

T YR, < Ul o o= fagd e i B S € 9 98 U T 9 gm
R o TREEE Tiar B1 ufifia eshe w1 aizeeti o foau ufgere @ el dm
o fene 718 o] =&l el ufzemieil o feRRi IR & Y@ o8l shi 3R gg W €39
TS i ‘&S T UG J9E’ hed 1 39U I8 Hehd fierar @ fR wmed ufgeR @
TS A T o FA TU U THHAM &l Sl [E q9 o THRT (2.35) 5N
Geiferd €11 9, o << Ash forw 3 gore forarl @ 1wt 52 ok e o forg Suerofe
&; qon oel & TR (2.41) % TUR Bl B 1™ UhaHH fagd &5 & fog
fawarax, faga &= qen ufzeet & 9 %1 g0 & TUHES & e e g1 st

1 Qd
V=Ed=—=2=
e A (2.42)

Td AR fgeht Hemfis ¢ &1 e
Q EA

C = = = —
v d (2.43)

St for, aTiengER, fe@ w1 st W e wan @1 wredt "7ET S A = 1 m?,
d=1mm€b‘fF1"I

_ 8.85x107"?C*N"'m® x1m?*

C
10°m

=8.85x10°F (2.44)

[ T S THRdE F 1F=1CV'=1C (NC'm)"'=1C>N"'m"]I
THY Yhe Bl § T S U ovia fban S g @ fF 1 F ovaer | uifid w5
Teh 984 91 Ushish 21 1 F 1 ‘foaenerdr’ =1 <@ &1 Tk &1 3R ff 2 fF 50 a2
Fa &R & 1F afta & oot ufger gunfar &1 ufgwet w1 e,
Ifg 39 S U 1 em B, TR =1 =few) o9 <

a-%d_ IF x10m
& 8.85x107?C°N'm™

erfa ufgept sl oo o WSl @ 30 km BHT =BT

2.13 oTRar W e w1 AN

fordt o & W ToREl oF AUER % 9N W WM oh UvEl YU Ifd BN
P T IRTTT s SREP LI RS U S e e gt o g
fore WHR ®UARA B 21 TeS 1 @ wiq Wl f TR U Q) a€r uiEe,
9 U H1 &FhA A €, TH-g ¥ d T g0 guE 21 g W oerEw
+Q ¥, S f&f a9 S o (SE 6 = Q/A) & TG B w& A qighret
& o= frefa €, @@

o
E,=—
80

e fawiat v, 2,

=10°m? (2.45)
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TG g H ¢IRe C, ¥,

Cozgzgoé

vV, °d

THoh I BH 39 Y0 R foem i € foed <A ufgentenl & ot % e
&5l b1 forelt Ay grI o o T B e g weEd Yo ¢fad g S §, qen
ST o SO TR el ST ST €, € WHIE | AT w6l (e o gl W e
% HAfeiaen) & FAe ¢ o TR e B g 9o —g §) g4 feafa
weagd | foe@ & ST Y & aggedl gl @ e afgest ) G2 s sHa
i(o—ap) B 1 31t

o - 0p
80

37d: dfgahtetl o o W favai®

(2.46)

E =

(2.47)

o-0 4
80

g Wl o foe, 39 STl FW © ¢, E, 399 o % SO el 36 TR

(0-g). o FIFAIA ¢ q & fora wohdl € -

V=Ed= (2.48)

-0
o-0p = (2.49)
Tef K TEgd 1 T TR aifieem 81 o= & 6 K> 1, dd

_od  Qd

T gK  AgK (2.50)
ufgemiatl & o TWeEd B9 W, @i C

_Q_SOKA
c=2=2" (2.51)
TFES ¢, K 1 HIEAH 1 RWagdieh hed © 9201 30 ¢ & gR Ffde fomar s 2
e=¢,K (2.52)

fafd o faw K= 1,9 e = ¢; ¢, %1 f7afd &1 wragars wed &) for@= srqma

£

K=—
& (2.53)

1 U1l T WEgdE hed 21 Sl R Teel feoult w5t S gl 7, gl (2.49)

9,98 W g foF K> 1 31wfd K o1 99 1 9 3ifues 81 gl (2.46) 991 (2.51) 9
c

K—C— (2.54)

30 YR TRl ugie %1 eEde TH R (> 1) © fEeh g we TRt
Ferf F Ue F A9 B W e gl s fen S 2, @ e
uif & wF ® frafa & 4@ 9@ 9fg @ St @1 gafy gw awid afger garfe o
TR o AU TR (2.54) W TEH ¥, AT U8 W WRR o MG W AN
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4 4K 4K
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T (2.57) F T (2.56) § e FH |Ee . . o+ |- o4 - M
frefafad Hay e g — 4 - S

l_i_‘_i + -+ -+ - + -

c ¢ G L I S N A I M

e ? fon 39 oot i g fora oft Genfsr o, 3% B -t - ¥ -
T YRR GAIRSd Ttk n Gl o folw g (2.55) o) C, G C.
F1 ST HT TR ©— o7 2.27 n UG 1 SieEn HeSH|

Q @ Q

V=‘/1+V2+...+Vn=a+c—2+...+c—n (2.59)

TS =o &1 g0 < Gl o Yo § U fRer e, 3l o -0 0. -0
= T ST N GG o HaoH o ot &ieh, 89 n Senfal e .
o Suiiehn GaAIST o feIg worel enfidl 1 =ik 9 Wi S qehd 5 I
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11,11 1 A v

C_Cl G G G, (2.60) 1C - :C -
2.14.2 GG AT UTaehA HaISH o0 -0 )
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1 1 fgehtatl T STEe (+ | ) 1 IRHATT Herfis 2 w1 dfgamrsti ™ + - N N
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