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Chapter 2
Electric Potential And Capacitance

{oARD: 2043
1 Defime Equipotential Sustace.

fAns- A Ssusface 48 called equipotential sustace 1[5 each poimt om
susface has same potential.
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2. (i» Delyme capacitamce.

(i) D¥aw a civcuit diagyam amd dexive ¥elation sl equivalemt capacitamce
o} Besies combination:

@ Fimd value ofyVa 4m - G
c I
i v
Vi=? I ! -
V,=4V
O O—
10V

Ans—- ) Qa?acifa'nce— Ca{)adfamce @b a Cenductoy s a measuse @f} its
abilita to stoge chavge.
QAV
§=cv
c=0

:[# V= 1volt (imcyease in potential)

c=9

A mownt e?b Chaxae givem to the conductos
ushich cam incsease potemtial elf} cemnductoy by 4 volt 1S called
capactance @’b cenductor

— Sedlas Puantity

— C[volt oy faxad

an Bexies Combimation 6{5 Capacitoy-
Buppose these axe thyee capacitos @5
Capacitamee Cy,C, amdCg ase Covmecked w0 Sesies cembimation: Potential
ac¥oss capcitos axe vy, v, 4vy and chasge 15 .
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| = yyxL = M
. " T ¢
@iy c,
I F c 10 =V, +Yy
Vi=? l!s
V,=4V
o O
10V

BoARD:- 2013 (supp)

3. what is value eJ[j dielectsic sJacenSH) csﬁg aix?

Ans-  The maximum electric field that a dielectsic medium cam
withstamd witheut breaking of its msulating paopesty is
called dielectric Stwength- fow aly - 3x108 Vm.

Y find the expressien of electsic potemtial enexgy of a sysbem &) thwee chaxges.



?5 B0 (Vi V5)
& W= Qaxy,
?{]3 XQ'& - ) \\\ \\\\
o P, @ ®
CQI A = K_L? *B QQ /,/ N 3
(A)_LS CP_LXO

potential due to @; at point B-

V_L = K(D;L
Bie
potential due to @; at point c-
Vo= KO
43
potential due to @, at poimtc-
Vo = KQ@e
%3

Total wozsk dene to tmfm SUsi:em o:b thyee ckaxge -

0 = LOI -+!.A):2 +&)3

W= 0+QV + Qg +%)

W= @ (K& KQP, |
QCK\Q)+ i (TB) t @3(%2)

W = K@z + KO,03 . KO,Q3
B2 %13 ¥23

This worsk deme Stoxe m#mm P-E 2

Us K90z + KO, 93 ; KO,@3
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5. Defime electyostatic potential- Desive an expressien Jox potential due to a

Ans -

pormt Charge at a v distance- 1+ MawksJ

wosk deme to move a test charge fom oo to q poinit
um a electsic #’dcl L3 colled electsic potential-

V= W

Unit - JJcox volt

Yotential Difference due to peint chasge -
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Censides a point c}max\qe +0 placed at point
O- we wish to detesmume potential ot P poind, Bituated at &



clistamce Fisst we calawake wosk dene Jeem oo to point P
@ 4 positive chawge o, b exest a sepulsive tob’(ﬁ at test
positive chasge g, At ome wintesmediale poimd P' (at &' Jeem
0 poimd) vepulsive Jpsce-
F = K®%
(&)X

Fs .Kﬁq/o— ©)
('R

wosK deme um moVing (‘J’maxae by ds' digtamce

agoumgt El)jxicﬁgn sh ‘tOKCE"
dw= F-dv’

dw = Fdy'Ce’igo

dw = -Fd¥'

Total wosk deme am movm\c] dwaxgc #mn
oo to at ¥ dustamce -

jdu) = J’—KFdx'

" KO%0 4!
@ = [ ghds
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W= —K@%E—%. +EL_]

W = @ 0
cﬁ\uj de,b(}nii:iern o‘ﬁ - 2
V=W
%o
V= Kq 90
¥
V=K@
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{BoARD: 2014

6 Two point chasges sxisfc amd -8x10C ave located at 1€ cm apaxt. At what
poimik o the lime joinimg these chaxges these electyic pokential will be 0?
Ans- CRMasks]

g < 16 > -8 02 ~3x16°8
5XI0 . —3xI0 5xlo X0~ . L@
< ’(‘—>Pe 16 —x= 4
QSU\{LPOSE at P Poi?’\i’ Poteﬂ{—faﬂ < le+y —>
43 Zexo-



K (5x16%) K(-3%6% _ o K (5x16% + K(-3x165 _ o
x (16-n) 1€+Y N

& 5 _ 27,
|<xm“g[_£ _ 3 ]:o Kxio [mg 3J
e SCYY - 3U6HY) _ 4

5U6-x)-300 _ g JUety)
H(lE-x1)
SO0-5A -3xA=0 54 -42-34Y:-o0
20 = 3 ‘23 = Lfg
A= (0CM g = QYLm
C{;wm 5x16%¢) (deom ~3%16 %)
(6-% = 6Ccm Ig+Y = Yocm
C feom-axi53c) (e &x16%0)

7 Defpme electsic capacity- Desive an expsession Fov the capacitamce s
a pasollel plate capacitos um wohich a dielectsic medium &} dielectxic
comstamt K fills the space bfw the plates: Dsaw the vecessary diagsam.

= Ddugpose we have pasallel plate CLi+2+1=Y Maxks]
capacdos ofj two idemtical metallic plate whose axea .s A- Goth
plates awe sepasated by small distamce d amd im wshich dielectsic
medium c% dielectsic censtant K 4z filled Capautamce @% P.pP.-C

— Mmedium wm vaccum L& Co —
v 1 withK
K r Dielectsic
—" < Constant Go=RE _p
R - d
+ \L _?_ A = QKEQ (9;6 Plate
Em:—E}E— d = Distamce blwplates

Cm 48 Capacitamce ofj capacitos
oftex gﬁillm\cj medium with K dielectsic cemstant.

. @
Cn=2 -®
(ADJY\QKe \/m: Emd —'@
Erz Eo - _o—
M7 K T EK
put vneq’ @
Vm = 9
m= ard
put tmeg”®
Cm:: _@_ = QEOK
d od
EoK
o= @
A



C = O“H EoK
-

Cm = A &K
d

eo” (M Co =_AE
_6—!;@'1’\’)(2 do

Cm = Co '<

{oARD: 2015
8. Calculate the potential at a point due 1o a dwazsge uxio ¢ located 9x153m

away {5wm it

Ans - V= __@
¥
v= 9x107 xuyx159
IxisR

V= Yxiodvolt

9. (a) Obtam a welalien oy ecyu‘va)emf Capqci%amce 9‘5 the sexies
cembimation @‘ﬁ capacitoss. Dsaw ciscuid diagsams:

(b) 10 Capacitoss each o capadkj JouF axe jomed fixst im Sesies
amd them am paxallel write the value of) product of equivalent
capacitamees -

(© what will be the value e‘{j capacitamce cs»‘ﬁ’ a Yur Copacitos 46
a dielectsic o} dielectsic constamt 2 is imsexsted M bw the

plates @} pasallel plate capacitoss: L 3+4)5+4)2=YMaxks]
Ans- (@) v~
Cb) CS = _£_ = ,OMF - J.HF CP: T)C = IOXIOMF - IOUHF
m 10

CS.CP: [X100 = loop F
CC) Cm = COK = LfXQ = QHF
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10. Draww CquoﬁewaJ suxface :5'0?)’ a sm31e (}uaxﬂe- ' \\f?vw\z
3_‘“ - v X ,” //,-J E,

~

-P-
<

~

+--

U (@ wsite the dab-ﬁniﬁm) ofj electsic polemfial. ]
(b) Caladaii electyic potentiol due to a pomb chasge @ at a distamce
¥ .
() %ﬁ*‘; quraph blw elecksical potemtial v and distamce & fp¥ @
point chaxge Q-
fns- (@
b) v
(> Gyaph (Blw vEr)
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E=
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1R A pavallel plate capadtor with aiy has a capacity o} 8¢F. calculate the
Capacity i the digtamce blw the plates i halved amd the space bl them
(s fully filled a substamce o ditlectyic cemstamt 5.

fvs- Grivem: - CQ:_%E_O = 3pF

K=5
aftex .fjx,u medium amd distamce veduced to half-
Cm_—__ﬂdﬁ_/o_&
)

Cr = ﬁ%&zﬁ
Cm = RX5X8pF = 30pF
{oARD: 2017 (Supp)

13- Explaim that -
(i Inside a cenductoy electsostatic feld is zexo-
(i Electiostatic potential is censtant thsoughout the volume @1[5
the cenductor: Cd+d = 2Masks]
fAns - @ Qecause wn a cenductoy, the chaxges always go amd settle
on the cenductos’s Surface- Bo, thexe 18 mo chayge wnside
amd due to i} electvostatic ﬁ«'eld IS Zeso-
@y Electsic feld imside a conductoy is zewo.
F=—-dv

4 Defime capgcitos- Desive selation fos equivalent capacitamce in the
Bexies combinatien ofj capacitor:
Ans - Capacitor 43 an asyamngement eﬁtwo Adentical conductoy sepasated
bﬁ am imsulatoy or dieleckyic Substamce:



{BoARD; 2018

15- corsite the name & physical quamtity which howe onk TJc- Ts it vector
oy Rcalay Quamtity: C £ Maxkd
ns- ) Electsic poteﬂ{:faj
@) Tt is scalas Quamtity:

16 shat do you meam by emesgy stowed in c,%oz(ged Capad’cox_?
Ans - LShem we move ohaxges :bwm ome Pla}eoﬁ Capacitoy to amothey
plate them amoumt ofj work dene to move chasge will be emnexgy

Stoved in d\cnrﬁed Capaci toy
L = 3-CV3 ox @V 0¥ }l%f
{oARD: 2018 (supp)
No Questiens fsem cussemt syliabus
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17 Caleulade electsic potential ak a point am distamce dpom point chavge
shis3c . C L Mazk]
Bns- v=Kq _ SXIOQXIég: g volt- 2;,:f
v [ S =
C
—Ti == Ly
18 Find equivalemt cenductamce Y LT
b/w H&B 4uf __—_L 4uf
Cos = Cot(3 .
Gz = X HF
. Ci=MF
G ase un pavallel- g, 5
CSG = C5+C6 —C23:Q}v”:
G = 8MF Cy=8MF
—- C chg, arse 4n Sesies _
RIS T 60 = 8HF
c < G3 - B
| = L
R
c' = LuF
Cy&Cse awe im Servies = 'c’—' = E'; +!_5G = g’ +L8

n

C:UHF



c' & " ase um pasallel -

C=c+c"
{BoARD; 2020

13 CDeﬁ-dne oidectsic cemstamt (9‘{5 medium- [ 4Maxk]
Ans. Ratio of pesmitivity off medium amd pes mitivity @‘fj vaccum o¥

fee space 13 Kmeusn ag dielectsic cemstamt o welative pesmitivity-
Es O K = Em vrubess

Eo

% Defume Electsic potembial- Obtaim am enpression @% electsic potemtial
due to am electsic dipole at amy poimd (x,0) Dsaw necessasy diagsam -
C1++1=Y MasksT

Fns - s
B e Buppose a dipole o} P dipole
+cL//,// ). 04 moment: e have to calculate
+ 0 gamtn 7 potential at point P which 13 Situaled
a gt e at ¥ distamce and © amgle warn
~8&. - e mid point O-
A oo 7R o
pIO 4 9 -T2 P
. vl _atedZ--- 7
a. /// XL‘:’ér’q’ /_/,/'///
i +9, - e
v o A Q- P 4
—= AN ZS-"/ et
9 o T e
1 AT s X
5/\(?S\/ s
O\(,O'D’e’ (,'9!0.49 /// ¥R
I e Potential due to +¢
" e : o .
a B o chawge at point p-
e B V, = K2
-9 1§
Potential due to -9 chayge at point P-
Vo = — Ka
52
Total potemtial diffesemce - V=V, +Vq
vz K1 - K2

VK| pof] - kel %

v= Kg [(b"i‘C{CG:SQ) — (¥-ace36)
(T-acCe36) (B+awse)

Ve KT Ly¥+ace’o -3 +ace’o]
%R — acesto




V= K9 [Racwloe]
uR 3 >7a
Lo 52— aRcegie B
V= KPUWRO - Q.
¥R f P= 2]

¢y A poind oM arxial ive- ©=0

80 =1 \/:_Kf.
%R
@ A point on equitorial lime- @<g0 Ce830=0 V=0

BoArDp- 2020 (Supp)

- The diamelexy @‘5 the plates ofj a pavalle) plate capacitos i8 0-20m- Tf
the distamce blw plates is o-lom amd the medium 43 aiy, them
Calculate the capacitamce eﬁ Capacﬂm’-

fns. Diamelex & plattd = o-20m
vadius = olom
d =3 olom

K3 4 C%oxcu;&)

C= RE&EK - TI3EK
~d —d

=)
= %Zxowoxo-lox 8-85 X105 x|
1

C=

{oARD; 2021

R Dsaw equipotemtial susface @B a pornt C/Lwabge-
23 The capacitamce o tonductoy um ais A8 JuF. If it placed um a

medium, them A3 capacitamce becomes 42 uf. The dielectxic
constamt off medium will be

Ans- Crm =G K
CQ = Cq
Cm= K
= C - 42 -
K= Cm/c, 2=c
{oArD; 2022
A wsaite the value @ﬁ electsic potemtiol at a datamce x %wm the
middle point o} the clipole em the axis ofj the electsic dipole of
dipole momemtp. C41Mask]
= V= KPIO  fox arug ©=0" o, [V=KP
BR TR




25 Tf the avea of each cenductimg plate &} pavallel plate capacitos
18 A &disthe sepasation blw them, them dexive its capacitamce
Fosmula: 3
= duppose we -have pasallel
plate capacitor. Asea &} both plate
43 A amd distamce blw both plate
isd- The two plate bhave +@ &-9

C)\CUSSC-
Electsic field blw plates axe-
E= EqtEg
E=- o o L
e, T RE,
E = _g_ —®
Capacitamce
c=0 _®
v

put 4 eq” ®@
C= @ _
&d
Afo
ov | C= _@@
d
% find equivalend capacitamce ~
Rolutien -
A C Ca —_ :
— (i) & Cy ae wm pasallel-
Gy gy, OMT HOMF Cay = GFly
R0 _ _QOHF Caq:HOlUF
HE | I IC5
UoHF 8 () Cay & Cs axe um Sexies-
I )
¢ Gy S
1 = ]__ _L = _'2
c' Yo 40 Yo



CIJ@ C”axﬂm paxsalle]

C,XC{ ase odesied - ;
L =

B B C = c'+c¢

C' Cl C-? C - QO +'20

C" = 0 pF = YouF

{BoARD: 2023
7. Caloulate the electsic potemtial at a poivt due to a c%avsﬁe @{3 2X15°C
located 9x167m away Lyom it C 15 Magks]
= v= K&
¥ V= 2x1o! volt
V = IxI0° X ox167
gx)s4

8- find the expyessien Fos electsic potemtial emewsgy e{j a system @ﬁ
thyee Po'\'ni‘ d»axges- C1-5 Maxks]

BoArD; 2024

3. The value 0{5 dielectric Sldffmﬁ'\:h @bcu‘zr—

A 3xi10° vjm 8- 3x10° vim

C- Zex0o D oo
Answes - A

30 Drsaw e_ctuipo‘wn%iol suxface :fjozs a po’mk CLCIKSQ (3>0)

24 Thyee capautoss @% copacitamee 6pF ase commected m pasalle)-
Calculate equivalent capacitamce-
C = ¢ +G+ C5
C=06tb6t6
c = 18 HF
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