CHAPTER - 2 ELECTROSTATIC POTENTIAL AND CAPACITANCE
] fRrdea fava aur enfyan
fRrdgafaasga 2l
S 9 | e e T
1. The process in which a region is made free from RRRded fawa = o / =i

any electric field is knownas . _______.
a.  Electrostatic forcing

b.  Electrostatic binding
c.  Electrostatic shielding
d.  None of the options

T% ufepat 5% U &7 o1 fosd oY faga &7 A qaw
fearsmard, . & Fq N S SATan 81

a. ferdgd wifdn
N il

c fRrdga ufremor
d. f

PIs facbed T&l
Ans. c
2. Three capacitors each of capacity C are added
in series connection. Then the equivalent
capacitance will be _
&ar ¢ & A9 Gaiia &GafEen Joit wa g
FARM W 313 AT &1 THwe enfear s
a. 3C b. 3/C
C. /3 d  1/3C
Ans. c
3. If a hollow spherical conductor be charged
positively, then the electric potential inside it, will
be__-
a. Zero
b.  Positive and uniform
C. Positive and non- uniform
d.  Negative and uniform
gfe fad @as Mg aree o gqmafie faar sy,
Y 39 iR fagga fava, g
a. R
b.  €MTART 31R U T
¢ HBUMTHS AR R-AAH
d.  BUMHS 3R UH a0
Ans. b
4. The formula for electrostatic potential is
a Electrostatic potential = Work donexcharge
b.  Electrostatic potential = Work done/charge
o Electrostatic potential = Work done+charge
d Electrostatic potential = Work done-charge
PeT-12 (difaedn

Ans.

Ans.

Ans.

Ans.
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a
b.
c T[RRI fava = + 3maer
d.  fRraed fava - s -3maw
b

The work done in moving a unit positive test
charge over a closed path in an electric field is

a.  Always1 b. Infinite

c. Zero d. Negative

U faga &9 3 U 9 U9 IR U 518 g1 TR0
EIRSIEIGIECE: e R AT | RIC o 1 S 2l

a. BURM1EIAT® b. 3Fd

¢« [ d BUTHD

C.

The electrostatic potential on the perpendicular
bisector due to an electric dipoleis _________.

a. Zero b. 1

¢.  Infinite d. Negative

fagra fRe@ & sRUT T FAfguse W R dga
fava__________®@rdl

a. R b. 1

¢ 34 d.  BUTHAD

a.

A surface that has the same electrostatic poten-
tial at every point onitis knownas —__________.

a.  Equal-potential surface
b.  Same potential surface
¢.  Equi-magnitude surface
d.  Equipotential surface

Us ¥de 5ae ude fig ) a9 fRrdgy fava

AN I P FY N ST AT 21
a. WA dgd fava ge

b. THH fRRagd fava gy

¢ HH-URHTTYE

d.  gAfavagE

d.

Dielectricsare . _________

a.  Conducting substances

b Non-conducting substances
c¢.  Semi-conducting substances
d None of the option
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9. The electric potential inside a conducting sphere
a is zero
b increases from centre to the surface
c.  decreases from centre to the surface
d.  remains constant from centre to the surface
U 91 87 & 3R R dgafava
a AECIE
b. PH<AYEHI IRTGAT?
¢ HeAYEH IR UCAT
d.  &c A YE de (Hudie) RrR e
Ans. d
10. The capacity of the parallel plate capacitor in-
creases when
a.  area of the plate is decreased
b area of the plate is increased
c.  distance between the plates increases
d None of the option
AR UgiehT HATHE Y &0 a9 96 STl & 519
a.  UZIdI T &t HH &1 STTdT &
b.  UCIehI &bl &A% §¢ ST &
¢ A drghag T d
d B3 fdeey T8l
Ans. b
11. A positively charged particle is released from rest
in an uniform electric field. The electric potential
energy of the charge
a. remains a constant because the electric field is uni-
form.
b. increases because the charge moves along the
electric field.
C. decreases because the charge moves along the
electric field.
d. decreases because the charge moves opposite to
the electric field.
U AAM fagld &7 § U aTeqes ¥4 A H1Afd BT
aﬁﬁvr:rmmnﬁtﬁam%l TR BT FRRded Haf
a.  fRR3Eq? b faefa aF b 70T 8l
b.  dedl & FIfdb 31maRT faeld & P H1I Tefelr 8l
¢ Tl & agifcs 3TaRT fagld &5 & ATy ToiT 8l
d. S ¢ erdifch 3TART fdeget &= o faudic Tifct et 81
Ans. c
12. Equipotentials at a great distance from a
collection of charges whose total sum is not zero
are approximately
a.  spheres b. planes
c.  paraboloids d. ellipsoids
PefT-12 (ifadn

Ans.

13.

Ans.

14.

Ans.

15.

Ans.

16.

mﬁ%ﬁ*@tﬁmgm%ﬁqﬁ%ﬁaﬁ@m
foya gafave, dmam e &
a. ey b.

C. TRAYTHIR d.
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JIIA ge
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A conductor with a positive charge
a. is always at +ve potential.

b. is always at zero potential.
c.  isalways at negative potential.
d.  may be at +ve, zero or -ve potential

YATHS 1A ITAT U

a.  BURI UATCHS® dg[d [d9d UR Tl 8l

b. BRI dgd fava TR &l

¢ EURITHUNHS deld fayd a8l

d. +ve 3 UT-ve Je[d fa¥d W &1 Al &
d.

Which of the following options is correct? In a
region of constant potential

a.  the electric field is uniform.

b.  the electric field is zero.

¢.  there can be charge inside the region.

d

the electric field shall necessarily change if a
charge is placed outside the region

Fafafaa & & o= a1 e wé & v aume dga
fresaay

a.  dgd &9 U 9HM &

b.  deEd &7l

¢ &3P 37 TG & bl Bl

d. 3fe 3MaT &F & IIeR W AT & a1 Jgd aF
37199 ¥ A g ST

b.

64 drops each having the capacity C and potential
V are combined to form a big drop. If the charge
on the small drop is q, then the charge on the big
drop will be

grfyar ¢ 3R fava v Y 64 §&1 B fieTra U
as”tgrﬂré 2l of BIAY e W3 q & A ot
& U3 3TaRT

a. 2q b. 4q

C 16q d  64q

d.

In a region of constant potential
a.  the electric field is uniform.

b.  the electric field is zero.
c.  there can be no charge inside the region.
d both (b) and (c) are correct
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a. faerd &% U AHH &

b. fagd &=l

¢ &P 3 HIg TG AE! 81 AdhbdT 8l
d. cHlb) 3R © AETE

Ans. d.

17.  Dielectric constant for a metal is
a. zero b. infinite
¢ 1 d 10
famT aTq &1 WIdedis siaT 8
a. L b. 3d
(o 1 d 10

Ans. b

18.  Adielectric slab is introduced between the plates
of a parallel plate charged capacitor. Which one
of the following quantities will not change?

a. the charge on the capacitor

b. the electric field between the plates of the

capacitor

c¢.  the energy stored in the capacitor

d.  the potential difference between the plates
qghﬂ Harfea 1 qgidl (weh & dig DI

!mé'qa Fan vt 21 ?ﬂ Fofafaa ¥ 3 s

a. Hsm’a R S

b, fenf oY ugient (wichds did fagld &

c A Judd Hal

d et dra afad dea fava

Ans.  a.

19. The capacitance of a parallel plate capacitor de-
pends upon______

a.  thickness of the plate

b mass of the plate

c.  density of the plate

d.  areaof the plate

AR UgtesT 1 et e o ik et @
2 UGBTI HIHIETE

b, UEIHI B GHATT

¢ Ugldhl Bl g

d. Ul Bl &AB

Ans. d.

20. The separation between the plates of a charged
parallel plate capacitor is doubled by keeping the
charge constant. In thiscase___________

a.  potential difference is halved
b.  the capacitance is doubled
c.  the p.d. between the plates is doubled
d. the capacitance is halved but the energy of the
capacitor is not changed
PefT-12 (ifadn

{16}

Ans.

21.

Ans.
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Dielectric strength of a medium is 2 KV mm™
What is the maximum potential difference that
can be set up across a 50 pm specimen without
puncturing it.

femeit ey &1 Wwrded | 2 KV mm-! 81 31féean
favwa 3raz oar aim 54 faman CaRiC ]

U 50 pm T F wTfUa fosar 511 wpar &1

a. 10V b. 100V

S 1000V d. 10,000 V

b.

Subjective Question (fawafas wsn

Q..

Ans-

U1

Q.2.

Ans-

ug 2.

Q3.

A 500 pC chargeis at the center of a square of side
10 cm. Find the work done in moving a charge of
10 pC between two diagonally opposite points on
the square.

The work done in moving a charge of 10 pC
between two diagonally opposite points on the
square will be zero because these two points will be
at equipotential.

U 500 pC 3TTART 10 AHT YT AT Ueb T & b H 3T
a1 81 1 wR 2 faesuf () faudia fagai & d 10
pcaaamaraﬁﬁaﬁﬁﬁ?mnmaﬂdma?lﬁml

a1t IR <1 foRe fauia fag3fi & €19 10 pC AT BT A
aﬁ%%mwao‘rﬁ%fq CRICR KA INC LG )
TREMI

Define the term ‘potential energy’ of charge ‘q’ at
a distance r in an external electric field.

It is defined as the amount of work done in bringing
the charge from infinity to its position in the system
in the electric field of another charge without
acceleration.

fop ared fagga &7 d r gt WR 31maRT g B TRafa=
FHail S B TR B
fomT @ROT & foRT 310 31TaRT & fagd & H goTeit o

3771937 T 3d ¥ 39 Fufd a6 @ & fby Ty &Y,
3T fRIfasT Hah a1t &

A point charge q is placed at point O as shown in

the figure.
E— ———————— —— — — —
s B 'S
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Is the potential difference V, - Vi positive, nega-
tive or zero, if q is

(i) positive

(ii) negative?

Answer-

¥ 3

Q4.

Ans-

4.

As OA > OB, so the quantity within the bracket is
negative.

(i) If q is positive charge, V, - Vg = negative

(ii) If g is negative charge, Va - Vg = positive

U fag 311430 q B fag 0 U= @ mar & 34 fos i o
AL R R

gfe g & aY Guifaa 3167 V. - Ve SATHSD, BUTHS T
NS

(i) ¥ATcHD
(i) BUTTHD?.

Va — Vg = 1 9 J_(_X_ _a
A B 4ne, OA 4ne, OB

Yfdh OA > OB, AT DIBDH & IR T AT BUTTHD &l
() I q EHTHS HTARE, V, -V, = BUTTEHD
(i) TfE q BUTIHED AR E,V, -V, = EFTHB
Why is electrostatic potential constant

throughout the volume of the conductor and has
the same value (as inside) on its surface?

Because Electric field inside the conductor=0
. V = constant

HATASD (B3dex) & IR a1 § R faya g
A ¥ (Fradie ) 9§ Ol dar &2 e
FAfb FATAD B3I B MR fagld &7 = 0 BT &

Ewsitr, we ik i
dr r

v = Fodis

.. 'V = constant

HeT-12 (ifahn

Q5
Ans-

Distinguish between dielectric and a conductor.

Dielectric Conductor

Conductors are the sub-
stances which can be
used to carry or conduct
electric charge from
one place to the other.

Dielectrics are the in-
sulating materials
which transmit electric
effects without con-
ducting.

¥ 5. WIdeld 3R Ha@S § N S0l

3?—R‘_
wRIdEd
WRIded EEaifdeaD d (@sde?) 9 ard
gs_cm_rl?ﬁ 5 N gery g Saer 3umm
11 T HeITer & faeld | fae[d 311 ol Ueb W
T JATRA R Bl A W WH TP @ 5

T TIIfeAd B & AU
T 51T IHaT 8l

HdTeTh

Q.6. Two charges 2pC and - 2pC are placed at points A
and B 5 cm apart. Depict an equipotential surface
of the system.

Ans-

Equipotential surfaces of the system

. @Y 3TTARM 2pC 31T - 2pC fAg31T A 31k B R 5 At A
gmwwﬁﬁma‘ﬁuﬂsmﬁmmaﬁﬁrﬁa
I3 |

HHfavd @AdOYs

Q.7. What is the amount of work done in moving
a point charge around a circular arc of radius r
at the center of which another point charge is
located?

Ans- Being an equipotential surface, work done will be
zero.

wH 7. 391 r & U FATBR 919 & IRI 3R U fag 3maw
B WHIARd & 8 foa1 s avan &, 5rad e o
U 31k fig smaz fRua srar &2

IR~ FHIHT U 81 &b HIRUT fhdT 4T H1d [ 81T

Q.8. Derive the expression for the electric potential at
any point along the axial line of an electric dipole.

Ans- Consider an electric dipole consisting of two points

charged -q and +q and separated by distance 2a. Let
P be a point on the axis of the dipole at a distance r
from its center O.
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Electric potential at point P due to dipole is,

V=V,+V,
or V = 1 _“3_+ 1 ,i
4ne, AP 4me, BP
or V = : L . q

dne, r+a  4dmey, r-a

P q 1 1
aneg L r-a r+a

or V = q (r+a)=(r-a)
4ne, r2 —a?

or V = ; gc2a
4me, r2 — a2

or V = : Ld

4meg “r2 - g
..where [p is dipole moment [p = ¢ x 2a)
For ideal dipole : a << r

So g% << r? . P

4me, r?

V=

uys. faga fRga & ety a1 & 3rfen foe fag w@
de1d fava & fAy d51s a1 S0l
3R- A forar s s faed fegga &, 5 &) 31mdfRie feig q
37 +q & 511 2a Q1 A 370171 &1 A w1150 P {gga & 31er
RSB e 0 A r gl R FRId Uabs fag 2l
2a
B
A —_——
—q O +q P
€c— a4 —D>€— a1 —>
f&ga & BRUT fog P IR faga fawa &,
V=Vi+V2
or V = 1 —“3—+ 1 ,i
4ne, AP 4me, BP
or‘\a’-:—]‘q+ I_q
dng, r+a 4me, r-a
P q [ 1 1 :|
aneg L r-a r+a
or V = q (r+a)=(r-a)
4ne, rZ —gq?
or V = ;_ﬂx—z‘i
4ne, r? —a?
. 1 r
Vi 4meg "2 g2
.where [p is dipole moment [p = g x 2a]
For ideal dipole : a << r
So a? << 0 .
4me, r?
Q.9. Derive an expression for the potential energy
>
of an electric dipole of dipole moment P in the
>
electric field E
PefT-12 (ifadn

(18}

Ans- Consider a dipole with charges +q and -q placed in a
uniform electric field B such that AB = 2a as shown
in the figure

S
;'2" A IE 2a sin & :_Er
e i I -
Since the dipole experiences no net force in a
uniform electric field but experiences a torque (1) is
given by
T=PxE . T =pE sin ©
It tends to rotate the dipole in a clockwise direction.
To rotate the dipole anticlockwise work has to be
done on the dipole.
62 02
W= /z‘dﬁ or W= prsinﬁdﬁ
01 o1
or W= pE[— Cosﬁ]gf
. W =—pE [cos,—cos 0]
U=—pE [cosf:— cos 0]

uso. e &7 1§ fega smgof D a%%qaa?r@nﬂqa
fafast et & feg s1ste e I

FR- AA AR 6 Yeb A9 faegd & 1 3 37aeT +q 3R -
& AT U fGE[d AB = 2a 3141 s fod o fegmar man @

P
Il i
)‘?ﬂ Y ! 2a sin 8 R
I E :
_,?*___i/i"_.._-__-.'
feh fegaa U A fdg[d &9 ¥ BIg G a1 &l
?qﬂaqﬁm%,ﬁmwawqﬁmaﬂﬂﬂam
::ﬁ’xg . T =pE sin 6
e fgela ol cfaruTrad famm & gaTar 81 fgega ol ararad
FHA & U g R 1 a5eAT uga &l
02 02
W= / Tdf or W= / pEsin0dO
61 o1
or W = pE[—cos H]Zf
. W ==pE [cosO,—cos O]
U=—pFE [cos0;— cos 0]
Q.10. Two point charges, q, = 10 x 10°C, q, = -2 x 10°°C

are separated by a distance of 60 cm in air.

FHMEIRA. — e IF-He-3R T e RFaRor ¥ (2024)

o)



(i) Find at what distance from the 1st charge, q1

then PB = 0.6 - x

A Let AP =x
would the electric potential be zero.
iy 92
(ii) Also calculate the electrostatic potential X ; 8
energy of the system. Potential P due to charge ¢, = -————TI:
Ans- (i) Given:q, =10 x10%C, q,=-2 x 10°C Kq,
Potential P due to charge g, = T
AB=60cm=0.60=0.6m Potential at P =0
Kq,  Kq q -9
Let AP =x AI§+BP2 =0 = A_1p= P82
10x10°%  —(-2x107%)
Let AP = x then PB = 0.6 — x - ¢ s
= 2x+10x=6 = 12x=6
% " o 1
. 5 B x=5= 0.5m
. _ Kq
Potential I’ due to charge ¢, = AP - T 3T A Y = 0.5 HieR = 50 JA.
K . frfas 3t
Potential P due to charge g, = F‘i-f— (i) STqAT hY FRRAEC &
Potential at P =0 E o Kgigo  -9x109 x107 x2x1078
Ko, , Ko, _ 4 _ = nT ooy 60 x 102
AP BP T AP PB _ -18x107¢
10x10°%  —(-2x107%) 60 %1072
. - -3
x 0.6 -x .. -4 __3 -5
= 2x+10x=6 = 12x=6 10 x 10 310 Joule
1 UorE, =-3x107 Joule
X = E =0.5m
Q.11. Calculate the work done to dissociate the system
.. Distance from first charge = 0.5 m =50 cm. of three charges placed on the vertices of a
. . . triangle as shown.
(ii) Electrostatic energy of the system is
5 Kpga  -9x10%x107 x2x10-8
neo oy 60 x 1072 10cm
-18x10°6
= -2 L
(?xm & -
T x 10~ = -3 % 107° Joule I e three ch
d Ans- Initial P.E. of the three charges
UorE, =-3x107 Joule 9
! wo= 1 |92 29 90
Q.0. Q) fdg 31md2T, g, =10 x 10°C, g, =-2 x 10°°C FATH 60 AH "7 4mey | v r r
B I A AT e E R
_ 1 [at4q)  (49)x29  gx2q
(i) 9 HIFFU 6 waw 3matng) A fma—t g R dgga ameg | 1 r r
faywa = Enm
) N 1 10g° -9x10% x10x(1.6x 10719)2]
(ii) AT o1 fRardeld fRafast Hati & ol AT B2 S Time, ot 010
3TR- (i) f&TT AT &1 = 10 x 10-8C, g2 = -2 x 10-8C o o
_ =9x107 x10 x 2.56 x 107" x 100
AB = 60 AHI = 0.60 = 0.6 Hl - 10
T AP < = -23.04 x 10 = -2.304 x 10-# |
Final P.E,us=0
.. Work required to dissociate the system of three
charges,
W =u;- u;=-2304 x 108}
BefT-12 (ifdedn T M i $-g-30 TEAw e e ¥ (2024)
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Q.12.

4.

faarza &2 & foey Ty &rd B TUTET
q
10 cm

10cm  *29

IR p. E. T AT BT

. [‘h‘?z L0, m:}
dreg | r r

1 [q-4q)  (-49)x2q  qx2q
4ne r r r

1 104?

_ =9x10° x10x (1.6 x 10710)2
dngy  r

0.10

~9x10% x 10 x 2.56 x 1072 x 100
10
=-23.04 x 1079 = -2.304 x 10% ]

AT PE u=0

%‘Fﬁﬁ?m%ﬁa?rwﬁaﬁwaﬂﬁasmaﬁ?w Q.3.

W =uf- u;=-2304 x 10%)

A network of four capacitors each of 12pF
capacitance is connected to a 500 V supply as
shown in the figure.

C;
e f—————

CI — ::Ca

-0
-~

Determine
(a) equivalent capacitance of the network and

(b) charge on each capacitor.

12pF &1t aT@ IR Fenfya ($uffe?) &1 vd Acad
500 V 3T A 3751 & 3t foh o & Regmar man 21

Fraifa Hifso
(a) e & AT (@HDED) GTfiar 3R
(b) A Fenfya u 9rsi|

HeT-12 (ifahn

frof o fRua &9 3maM & Ans-  (a) Equivalent capacitance of the network,

(@) Teads & AT (FHDBE) &R,

Cin= % =4 uF(* being in series)...(i)
ch=C]23+C.1=(4+ 12)].1F=16|J.F

...[From (i)
(b) (') Q = CV; Ql - qu
' Qq =500 x 12 x 106
=6000 x 10® =6 x 107 C

Charge on capacitor, C,
C,=6x102C -
() Q, = ( ;3 v I 'LC
= (4% 10) x 500%T TY%
=2x103C 5, b
Charge on each of | @ C

the capacitors
C!, (.‘2 and CS
=2x103C

Obtain the expression for the energy stored in a
charged parallel plate capacitor.

Energy of a parallel plate capacitor.
Potential of capacitor =q/C

Small amount of work done in giving an additional
charge dq to the capacitor,

dW = % x dq

Total work done in giving a charge Q to the capacitor

2 2
I ..q.. = _l.[_._J aw W= QL
J cC 2 2C

q=0

As electrostatic force is conservative, this work is
stored in the form of potential energy (U) of the
capacitor.

U 3Mafa Fa1=R ugiet e d @fea FHaf &

feiy arsTes SiTa A0
FHT<R UgIel HEMRA (ReTel e duffeR) B H3iil

JYTRA b &mfdT = q/V
TR o1 3fAfveRT 311927 dg & & fosar maT o,

dW = % x dq

HYTRA 1 313 q & H fopa1 ma1 ot drd
J‘_q_:i[_’_]‘ %
J € 2 e T
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S 5 fRRdgd ErdaeRefed) o WRef 8T & us
1Y FTRA Y FRIfdst 351HU) & T FuEd g &l

Q.14. Derive the expression for the capacitance of a
parallel plate capacitor having plate area A and

plate separation d.

Ans- A parallel plate capacitor consists of two large plane
parallel conducting plates separated by a small
distance. We first take the intervening medium
between the plates to be vacuum. Let A be the area
of each plate and the separation between themis d.
The two plates have charges Q and - Q. Since d is
much smaller than the linear dimension of the
plates (d? « A), we can use the result on the electric
field by an infinite plane sheet of uniform surface
charge density. Plate | has surface charge density o
= Q/A and Plate Il has a surface charge density -0,

the electric field in different region is:

Area A
I P

Surface charge e
Outer region 1 (region above the plate 1),

density o . 3 B NN
ity TSN B e i

S O A

Surface charge -
density —o

— . O
E= 2eq 2gp
Outer region Il (region below the plate 2),
=2 9 _
- 2€0 230

In the inner region between the plates | and I, the
electric fields due to the two charged plates add up,

giving
FE= 9,0 _906_Q v_pj- 1
250 280 €p EoA 80 A
The capacitance C of the parallel plate capacitor is
then

g,A

&3

i 14 ATBH A YT UgIhT JUEHRUT d aTel HATR

Fearfa $t arfvar & fAu a1 F1a Hifvl

FR- FHTR UGl FEMRA & &1 93 AR Ugichl AT
(@hsfdeTn UgiehT 81d & ST Ueh BIe gl | 3Te11 &I &l
e &1 & dI9 & H1emw Dl Hafd «d & A7
T A BT ATHBA & 3R 37D d19 DI gl
d@lar TR 377437 Q 37 - Q Bl I d Wl P

U (d « A) T §8d BICT &, &1 fdg[d &7 IR URRum &l
UGN AHH A8 TG0 g ol 3d I Me gRT

HeT-12 (ifahn

C

.2
v

{21}

PR AP 8l T | BT YR 3T T 0 = Q/A IR e
1| T JETI 3TART &cd -0 &, fafars &7 o faggd & &

Area A
I ~
Surface charge  sgmsressge e on sérepes

densifya\___‘ g g
+ s

[

)

Outer region 1 (region above the plate 1),

=l 1]

Surface charge
density —o

g L]
il o
Outer region Il (region below the plate 2),
o o
S
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Q.15. Define an equipotential surface.

(a) Draw equipotential surfaces:
(i) in the case of a single point charge and
(i) in a constant electric field in Z-direction.

(b) Write two properties of equipotential surfaces.
Ans- A surface with a constant value of potential at all
points of the surface is defined as ‘equipotential

surface’

(a) (i) Equipotential surface for a single point charge.

(i) Equipotential surface in a constant electric field
as shown in the adjoining diagram.

(b) Properties of equipotential surfaces:

(i) No work is done in moving a test charge over an
equipotential surface.

(i) No two equipotential surfaces can intersect each
other.
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(iii) Equipotential surface due to an isolated point
charge is spherical.

(iv) The electric field at every point is normal to the
equipotential surface passing through that point.
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Q.16. Obtain the expression for the potential due to a E= 1 _Q
point charge. ' 47[83(111? Z2 o
Ans- Consider a point charge ‘Q’ kept at point O. Let P be ?ﬂﬁsglﬂgﬂm%l ?T(ﬁgPtRaQ?[
the field point at distance r.
_ _ 1 Q
At some point p’, the electrostatic force on the unit F=1XE= Amteg ¥
positive charge is 78 1 fig P & 2 3R e 1
T, STS ST IR &, AT Q i 3R dz b
faraia fosar siran &, U1 6 & foiy fosar man
dw =—TFdx (. cos 180" =—land F = E)
___Q
dW_ 47‘[80)(2 dX
DE(T-12 (Hifedn —— FMEITA. — o 573 Tead Fored Rawor g (2024)
122}



Q.17.

Ans-
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(a) Define the Sl unit of capacitance.

(b) Derive the expression for the effective
capacitance of a series combination of n
capacitors.

(@) When a charge of one coulomb produces a
potential difference of one volt between the plates
of capacitor, the capacitance is one farad.

(b)The expression for the effective capacitance
of a series combination of n capacitors In series
combination, charge on each capacitor is the same.

Let it be Q.
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Q.18.

Ans-
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Let it be Q.

C‘ CZCS Cn
i Pk ----- |
G
) v
Q
\’n=a
Total potential
V=V, +V,+V;+ +V"
V:—Q—+Q+2+. +2
G G G Cy
v 1 1 1 1
— e — — | e—
Q ¢ G G Ca
1 1 1 1 1
= — I — e — e — + —_—
C G  Ci € C,

Derivethe expressionforthe effective capacitance
of a parallel combination of n capacitors.

The expression for the effective capacitance of a
parallel combination of n capacitors

v, G
Y e
Vi Cz_qz
B
G

L|

In parallel combinations, potential across
capacitor is the same.

each

Parallel Combination of Capacitors:

in parallel combination.

i) Potential is same across each capacitor

i) Charge is distributed in direct proportion to
capacitances
ie. g=q:+9.+ Qs
Butq,=CV,q,=CV,q;=CGVand q=CV
L CV=CV+ GV + GV (Where Cis the

equivalent capacitance)

orC=C+C+G, pxe

The effective capacitance is the sum of the

individual capacitances.

This equation can be generalized for n capacitors.
The equivalent capacitance will be,

Cp =C1+C2+Cas...+Cn
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39, Jfop 89 3T & fob 37 vt 1 fgwa w9 8, enfar &
P 3UGNT TP, q=CV T TAD JeTRA & 39T &

%?ﬁr o T &

q1=C+V ; q2=C2V ; qs=CsV

P 37921 foian 511 Hhar 8,

CpV =C+V+Ca2V+CsV

Cp =C++C2+Cs

I FHIDHROT &l n FUTRA & Uy AR foar 5

HHAT 8l FAHJE eTfar e,

Cp =C++C2+Cs...+Cn
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