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‘, Chapter Weightage )

* 19 Questions from 2019 to 2024
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* Part of Electrostatics
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¢ , Concepts Related to Work, energy )
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AR
‘ 5 Electrostatic Potential Energy (Sher Bakri Concept) )

The work done in bringing a test charge from infinity to a given point in the
electrostatic field of another charge slowly is stored in the form of electrostatic

. SOUNCe)




‘ , TBS points about potential energy )

Scalar Quantity «—

SI Unit — Joule (J)

Defined for a system of charges (minimum two charges)

Defined foMforces

Put value of charges with sign
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QUESTION )

—

An electron moves@from another electron, the electrostatic potential energy of
the system

L==-C La=-p
@ becomes zero i < )IA =
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@ remains same



QUESTION )

r
[f we take electron ::’m proton, the electrostatic potential energy of the system
L _ e L L o
@ becomes zero U= k(-e)(+e
O ket _
Wses e Vo'
@ decreases P = LD —-6J =Uy

4T = Vg
@ remains same
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QUESTION )

When the separation between two charges is decreased, the electric potential energy

of the charges
CW — % glgqq )<

@ Increases
@ decreases

@ remains the same
%y increases or decrease




QUESTION

Two positive point charges of 18 uC and 15 uC are 1 m apart. What is the work done
in bringing them 0.4 m apart?
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Potential Energy of system containing
more than two charges
7 dFenrs.
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QUESTION )

Gy

Three equal positive point charges of value q are placed at the corners of equilateral

triangle of side length a. Find work done in increasing the side length to 2a.
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QUESTION @

—

Which of the following systems of charges have zero electrostatic potential energy?

) = ke + k(DL g (-D0) (/‘/\4.-_,,,7,.)
fl C = ‘ =
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Itis work done or potential energy per unit test charge.

‘ , Electrostatic Potential ) e »
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‘ , TBS points about potential )

_*~Scalar Quantity \/ i
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~ QUESTION ) @

Electric potential at a point 'P' due to a point charge o@ iThe distance

of 'P' from the point charge is: [8 April, 2023 (Shift-11)]
1 :
(Assume, ane, m2 C 2) Jzs N~=w;
@ 3 cm 9 P V= kq
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~ QUESTION ) e

Assertion (A): Electrostatic potential is alrelative physical quantity.
Reason (R): Electric potential difference is an absolute physical quantity.

G rle e T He_

If both Assertion (A) and Reason (R) are True and the Reason (R) is a
correct explanation of Assertion (A).

If both Assertion (A) and Reason (R) are True but Reason (R) is not a
correct explanation of the Assertion (A).

U= KO(QQ : N kﬁl
[f Assertion (A) is True but the Reason (R) is False. % —,Q:

Assertion (A) is False but the Reason (R) is True.

00006
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QUESTION ) @

—

The electric field intensity at a point at a distance 2 m from a charge q is 4 N/C. Find
the amount of work done (in joule) in bringing a charge of 1 coulomb from infinity to
this point. 10
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~ QUESTION ) @

Find electric potential at a point midway between the two equal positive charges.

P V= VitV
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QUESTION )

Find electric potential at a point midway between the two equal and opposite
charges.
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QUESTION ) @

—

Three isolated equal charges are placed at the three corners of an equilateral triangle
as shown in figure. The statement which is true for net electric potential V and net
electric field intensity E at the centre of the triangle
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QUESTION ) @

—

Considering a group of positive charges, which of the following statements is correct?
[31 Jan, 2023 (Shift-11)]

(T Mein)
et potential of the system cannot be zero at a point but net electric field
‘@/‘:an be zero at that point. e i
—
Net potential of the system at a point can be zero but net electric field
@ can't be zero at that point. ><

@ Both the net potential and the net field can be zero at a point.
>

@ Both the net potential and the net electric field cannot be zero at a point.




QUESTION )

Column-l Column-II
In the following diagrams, all the charges have = ~ N
equal magnltude | A ~ | is zero at the
Y= 6 oo centre
A (8 Equilateral triangle
@A — Q; B - P; C- P,Q; D—-P B) | &) (+) (Q) | The electric
T e S | field is zero at
.g —> —— . the centre
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Work done in terms of Potential Difference \\ Y

* L IW(;(\'::—AU‘-‘-%AV/
1%
LL\.)LIQC.-— —AD = “?,oA\/(
AW AR
1.

To —> S¥n

R

AU =9, AV (










7D N
. QUESTION ) @

@oule of work has to be done an existing electric field to take a charge of
.01 C from A to B. Then the potential difference (V, - V) is:

@ 1500 V01t>< | WC"{ = |6 VY = |60

?a = OOOI
~1500 volts e g

A K Ya—Vg = —1So0o
(3) 0.15volts B
W{&b: C?o A\/
@ none of these IS = o0s0| XAy
(S = _L)(Av

(0o
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~ QUESTION ) @

The work done in bringing a 10 coulomb charge from point A to point B for distance
0.2 mis 2 ]. The potential difference between the two points will be (in volt):

A = 6104V
@ - 3_ :_o--‘{‘:Ay

[o
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Relation between Electric Potential and Electric Field QY
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QUESTION )

—

@ 3 along negative X-axis

@ 3 along positive X-axis

@/__Q_ along negative X-axis

|

@ X along positive X-axis
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710 N
Oy
The electric potential V at any point (x, y, z) all in metres in space is given by
V = 3x% volt. The electric field at the point (1,0, 3) involt/metre is (JEE Main 29 June)
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~ QUESTION ) @

A charge [§ coulomb] experiences a force EOOO N/when placed in a uniform electric
field. The potential difference between two points separated by a distance of
1 cm along the field lines is 7







‘ 5 TBS Points )

1. Electric Potential decreases in the direction of Electric Field

“ B )BT et




Gy

2. In adirection perpendicular to electric field, potential remains constant.

s

The surface on which potential remains constant is called ‘Equipotential Surface’

—

L ox AV = - E -dxn
j:‘jR SE AV = —E - A~ . ' :E
:‘:@, S AV = —E A* cos 70° & ';EE
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3. Inaregion (volume), where electric field is zero, the potential is constant.

£ =V
obey
0:_—0&/
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~ QUESTION ) @

A, B and C are three points in a uniform electric field. The electric potential is (2013)

P

@X maximum at A. Ve 7 VYe>Ya
%imum at B. @—° E

@’\maximum at C.
=

e
@Qame at all the three points A, B and C.




QUESTION @
) QY

Statement:k~Work done by electric field on moving a positive charge on an
equipotential surface is always zero.

Statem(\e}&H:/Electric lines of forces are perpendicular to equipotential surface.

@/ﬁﬁ’kement-l is True, Statement-II is True; Statement-II is a correct
explanation for Statement-I

Statement-I is True, Statement-Il is True; Statement-II is NOT a correct
explanation for Statement-I

Statement-I is False, Statement-II is True.

@ Statement-I is True, Statement-II is False
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QUESTION ) @

Assert}c{f: At a point electrostatic field is zero, then potential at that point is also
Zero. E -0 — \Vcorst:

Reason: Negative of potential gradient is equal to the electric field intensity.

@ A & R both correct, R explains A & N @

@ A & R both correct, R doesn’t explain A

E——

@ A is correct, R is correct.

Ms incorrect, R is correct.
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QUESTION ) @

—

The force acting between two point charges +q a and +q separated by distance ris E If
one charge is fixed and another charge completes ltwo roundsyn c1rcﬂar path around
it, then work done will be:
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QUESTION ) @

—

In a certain region of space with volume 0.2 m?, the electric potential is found to be
5V throughout, the magnitude of electric field in this region is (2020)

———

(1) osn/e e

@ 1N/C foi=



) QUESTION ) % %

what is the value of E?
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710 N
Oy
There is an electric field E in x-direction. If the work done on moving a charge of 0.2 C
through a distance of 2 m along a line making an angle 60° with x-axis is 4 |, then

(1995)
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‘ , Free Charge in Electric Field )

AGWa i
!
=
2P +4 -5 o ves
el o e dec.V [ dec Y
= = Wove ) :
E —? 2 Ja o hy 7C V ol.zc U
g F
-
2 E puhb«: Ko E'Al(
el .
19 = high to bwV @1 -
“9 = lw ¢ hgh YV | “'=>3Uj,



QUESTION )

—

When a negative charge is released and moves in electric field, it moves towards a
2 % -ﬁ
position of

@ lower electric potential and lower potential energy

@ lower electric potential and higher potential energy

mer electric potential and lower potential energy

@ higher electric potential and higher potential energy




Conservation of Energy
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QUESTION )

A proton is accelerated from rest through a potential difference of 500 volts. The final
kinetié\energy is?

/ Kg = 1. 4Y
L=1te

— +e_XSoo\/

Kg,—;Soo e\ oS
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Electric Potential due to
continuous charge distributions

(i) Ring
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(ii) Arc at Centre —— N







710 N
(Conducting) @

(iii) Hollow sphere (Conducting, Non conducting) and Solid Sphere
= )

Vewt = K8 -!——, Vouk

L

)

|
K
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(iv) Solid Sphere (Non conducting)

L5 lesp Chance
VOM):'_{(B
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szx-;ﬁ '
R. 3=
- R b
DV\Z'nz kQ (?*L‘ﬁ) , |
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At Centex (5 =0)
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=134
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71 N
~ QUESTION ) @
A hollow conducting sphere of radius R has a potential of its outer surface.

5T 1S

The potential at its inner point at a distance of R/2 from cen ]

.

@ i \/S\A)x?—'vi'vx’:—k@

@ 100V R



QUESTION )

—

Electric potential at the surface of (iniformly charged solid spher4 is V. Find electric
potential at its center.

No‘n "(-OWJ o



Potential due to combination of drops S T
(Tamaatar Bde Mazedaar) =

1 st Veoluwe -comt
= Mg
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QUESTION )

—

27 small drops of same size are charged to 4 V volts each. If they combine to form a
single large drop, then its potential will be

@ v | V'=ny
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QUESTION ) @

—

512 small drops of same size are charged to 2 V volts each. If they coalesce to form a

single Iarge drop, then its potential willbe  (JEE Mains) v
| ""7_ =S Combine .
@ 1024V vie (512)3 x 2
=M<t

@ 512 V . Q}zf)i@ ey
@ 256V = 8*x

— 684Yx a2 =2 &-
128V




Potential Energy of Dipole in external Electric Field

b Faet = 6 (uniform ) ¥
/ﬂ: L 6% | |
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QUESTION ) @

An electric dipole has the magnitude of its charge as g and its dipole moment is p. Itis
placed in a uniform electric field E. If its dipole moment is along the direction of the

field. the force on it and its potential energy are respectively i (2004)
@ 2 q.E. and minimum R, t’ 7 T 1=
—
> 1

q.E E and minimum

@{ero and- D=-$bE

L) T n™
@ q.E. and maximum e




) QUESTION ) ( ’; e ) @

Work done in moving dipole from stable equilibrium position to unstable position in
electric field is

Waxt = AV = D, -V, = pPE—(—PE)
@ o |

@ V2pE i e Ua = +pE
> b "Q &
ONL ~E e
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QUESTION ) @

—

An electric dipole of dipole moment is 6.0 x 10~° C-m placed in a uniform electric field
of 1.5 x 103 NC-! in such a way that dipole moment is along electric field. The work
done in rotating dipole by 180° i in this field will be_I& ml]. [08 April, 2023 (Shift-1)]

of

ok S BS
6 =0 Ul:TFE

P o
cas e

W= pE = 2x cxlo 8 x IF§ x (o2

(@) 36 ) frd B
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~ QUESTION e Sw fﬁp @
A dipole is placed in uniform electric field such that potential energy of dipole is
). The work done in rotating a dipole by 180° is
€Ay
60 S e
@ U = L i’\ 7

U"—‘— "I'PE et e

W= AL
-2U = 03—, f"

= —FE—FE ())\_: _l:E
OF = SRE
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QUESTION ) @

An electric dipole of moment p ig'lying along § uniform electric field E. The work done
in rotating the dipole by 90° is (2006, similar in 2013)

o |
pE 9
L — p —> E_
P e
(s e
@ V2pE | = —PE =) oy
@ pE/?2 w = AbL= Ly—Y
= 0- (-+E)
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‘ , Electric potential due to a dipole )

a) Awal pt- [ b) %q. P{—'
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UESTION )
- " \Lpl el 2, @

Statement-I: Electric potential at g point on equatorial line of an electric dipole is half
the potential at as point at the s distance on axial line of dipole. T
S;:t(emeﬁt-ll: The electric potential due to a dipole varies as 1/r?, where ris distance
ofthe point from the dipole.

@ Statement-I is True, Statement-II is True; Statement-II is a correct
explanation for Statement-I

Statement-I is True, Statement-II is True; Statement-II is NOT a correct
explanation for Statement-I

@ Statement-I is True, Statement-II is False

Statement-I is False, Statement-II is True.
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—

A short electric dipole has a dipole moment of 16 x 10-° C m. The electric potential
due to the dipole at a point at a distance of 0.6 m from the centre of the dipole,
situated on a line making an angle of 60° with the dipole axis is:

( =9 x 10° Nmz/cz) (2020)
4TE, v
r
@ 400V * p=l6xio N= kpesso
P Mo

1 /91_‘::.0‘67’\.

@ e =~ ©= 60
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Properties of Conductors Y

1. The electric field inside a conducting material of an isolated conductor is zero.

R == N

)

Eoo Mot Comm- 1o
buttesy
—'-
2. There is no excess charge inside a conductor. "‘©+
.-'-
3. The conducting material is equipotential. ¥

E <o — Verat




Gy
4. The electric field is always perpendicular to the surface of conductor. NS

b\/\ :’/\/

-~ o

+ <> -

5. The electric field on the surface of conductor i§—| , irrespective of the shape.

Esur ~ Y
- |




QUESTION )

—

Match the Column-I with Column-II.

A-(Q); B-(P); C-(S); D-(R)
A-(R); B-(S); C-(P); D-(Q)

A-(R); B-(Q); C-(S); D-(P)

OO

A-(R); B-(P); C-(S); D-(Q)

Column-I

Potential due to a point charge

varies as 3, ( R)

Potential due to an electric dipole

varies as v*-l;\} (P

Potential difference between any
two points on an equipotential

surfaceis 2Y =0 (8)

Potential inside a charged
conductor is V—=comt C(g

Column-II
P ) Ay

Q. Constant

R. 1/r
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QUESTION ) @

—

Some charge is being given to a conductor. Then its potential is [2002]

l‘ >V =7 torgt
@ makimum at surface

@ maxfmum at centre

Mm same throughout the conductor

@ maximum somewhere between surface and centre
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~ QUESTION ) @

How is the electric field at the surface of a charged conductor related to the surface
charging density. = wh)

&) Esur = I
@/Proportional to each other Eo
E.svo\ P N
@/ Indirectly proportional

@( Independent
@pronential
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Connecting two conductors WY
) Totel cij,e Cor-
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. QUESTION ) >, @

%]ent-l: When charges are shared between two bodies, there occurs no loss of

charge, but there does occur gless of energy. P g {low
Statement-II: Energy conservation fails>< M
,—9 haat 17 wl;_u

Statement-I is True, Statement-Il is True; Statement-II is a correct

explanation for Statement-I "i‘”} Z'”"”“fﬁ_
o

@ Statement-I is True, Statement-II is True; Statement-Il is NOT a correct
explanation for Statement-I

2lectrested ¢ Heod
Statement-I is True, Statement-II is False ‘U'”‘é#a =S W

@ Statement-I is False, Statement-II is True.
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QUESTION ) 7 Ve @

Mon: Charge flows from a conductor at high potential ynductor at low
potential. T
Reason: On connecting the two conductors, the potentials do not become equal.

@ A & R both correct, R explains A x

@ A & R both correct, R doesn’t explain A

A is correct, R is incorrect.

@ A is incorrect, R is correct.




QUESTION /@

N

The radius of two metallic spheres A and B are r; and r, respectively (r, > r,). They
are connected by a thin wire and the system is given a certain charge. The charge will
be lesser

_'#-

A [
1 On the surface of the sphere B O\/\,O
% the surface of the sphere A A Q ,o\l?

T <_
3 Equal on both | ?’Z

4 Zeroon both
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QUESTION ) @

Two metallic spheres of radii 1 cm and 2 cm are given charges 5 C and
4 C respectively. If they are connected by a conducting wire, the final charge on both
spheres will be

RI"."’ 0),"-‘— I Lg‘(‘"‘l) = R; (Quf@l)

L@3/c,6c I+ Rore,
:j:3<_
@ 6C 3C 2




- NS
Two charged SJ;Eerical conductors of radii Ry and R; are connected by a wire. Then,
the ratio of surface charge densities of the spheres (o0,/0,) is (2021)

- 0
® 5 % YITR:
Rj P 2 __0); o< __R,_
: R* A =He SRl Sy
® 1%

e




6. The surface charge density (o) is inversely proportional to the radius of curvature (r).

oc |
T— ;7‘/ j«:?\/i{é:w q-'rr\a.)(
~ -

Flax = &_—>e<o

t A =0 (Shart edge)
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Electrostatic Shielding Yy
The process involves the making a(region‘free from any elect@ is called

electrostatic shielding. ’ / ‘[

—
S
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c, Capacitance )




‘5 Capacitor )

* Device used to store charge (or energy).

Scalar Quantity

Also called condensers

AC

QuB <

SI Unit: Farad (F)

W

= /ulom
Vo [+

=> Couloml,

Joyle
@ulom),

__B

Farad (F) is a very large unit.

C = Capacitance

Generally used units are uF, nF
lo:?(: — 10T




‘ , Capacitance of a Parallel Plate Capacitor )

T -9
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QUESTION )

—

The intensity of electric field at a point between the plates of a charged capacitor

| . . b g s
[s directly proportional to the distance between the plates L g
A&
@ [s inversely proportional to the distance between the plates E—a A

@ [s inversely proportional to the square of the distance between the plates

%s not depend upon the distance between the plates

S




QUESTION )

—

The capacity of parallel plate condenser depends on

gt g Lt
i Vs
@ The type of metal used R /_
<
@ The thickness of plates — | [«
e _é' ~+ C — A‘f‘b
@ The potential applied across the plates >< O(

yie<. 4
@(eseparatipn between the plates

— ()



QUESTION )

—

if the distance between the plates is reduced to

parallel plate condenser will be? . —_—

@ C/3
&

\ The iapacnty of a parallel plate condenser is C, when theA‘> tance between its plates is

d 6Cm e Q_C-m

@/

Gy

, then the capacity of this




QUESTION

What is the harge stored on the capacitor

, 7
B o " R jﬁﬁ

3 S (NSO os) R
2y -0 5 & Nd'“‘”?(on

p =P
@% NZ'": 0)'-@ =0 ‘

4 Humein Kya pta'!
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QUESTION S
A A NS

A parallel plate capacitor of plate area 4 cm? & distance between plates is 1.77 mm is
connected to 2V battery. Find capacitance & charge stored?

5 2 ﬁq em®=16Tm"
N O( 17 X IO'Z‘ | e =~ lo“ng
2 4pE4pC %
= & X[lo " F

QKpFA pC = QF': ([aico Fuaq&)

—

————

4) 4pE8pC & =LV = Y= k¢




0 G
Energy, Energy Density and Work Done by Battery Y

?

e 2 =
C v, aCV o=CV
I‘ { u-=-_l:.2 v XV V.
6 ~§ L=LoY = gx8 _ o2 <
P Vo = il & L ¢
i 3
2 H "-"_'-CV?': iQV: _'_2)2
VL=laov*=1lav= & — enegy | 2 2L 2C
o A _C Stored
| > Halg of ook ok ints
‘A)b—su)o%Kdom l:a )ocri‘hv'a L&% C.U\P"‘jﬂa_.
?(A) CV':._ QV'-Q: . u-: ;LGDEL' ==
ey - c Volume _T_: -
) g I=

T >Stoned (n 60‘1» o) .
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QUESTION ) @

—

A 6 pF capacitor is connected to a 50 V battery. How much electrostatic energy is
stored in the capacitor?

v

=

@ 7.5x1079] o '3 /
=1, Ex10TR) xZex5o

@ 7.5 x 10-7] Fe
S ISonx {o"l{‘
7.5 % 1077 T

Lo ek X {o—?J“

cy s

r——3
—r



QUESTION )
A capacitor of capacitanc connected with an emf source 3V. Electrostatic

energy stored in the capacito




PN
~ QUESTION ) @

%4(3!
A parallel pla%citor has a uniform electric field E in the space between the

plates. If the distance between the plates is d and area of each plate is A, the energy
stored in the capacitor is (2021,2012,2011, 2008)

I 2o ‘
' = —— QOE
(V) ek Ad A= Yol

vV
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~ QUESTION ) @

An uncharged capacitor is fully charged with a battery. The ratio of energy stored in
the capacitor to the work done by the battery in this process is

@6 N

e e—

|
@ AL | WL 5 = =



 auesion

The energy stored in the capacitor is 200 J. The work done by battery is

d(oub/(_

—

7
v ot \ X e
v 100 ] = foo

9
> Chhota Sa Rreak

400 ] Rlack Sareean .

0




‘ 5 Capacitors in Combination — a) Series )

3 ‘/_'_.:,
\

< v - .._y__>
¥ e “\ > E —'1'0" Capacitory T dentica)

U ' ,
v o T S
* B — Same ] = B by S
— T = - Y
C —_—
*V=V+V :, 7L]
2 A
+ O =Cy B I e
I5; NS






‘ 5 Capacitors in Combination - b) Parallel )

' —Lg C‘>C?\ —C—:E:'nz'
‘ Ce .,
G
/L\Q ! 3 CP: C["(‘C‘)\'\"(.&_‘_____\(_h‘] ?F.:'nl]
. : *
L o . =
\V + £de'n+l(q£ &.:l
2V > Same_ Cp=CtCrC+ ——=—~ - el =g 5
£ Q=% +% [Gernc] | Mewticw
* 0 < CY s
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QUESTION ) @

(}sertion (A): In a series combination of capacitors, charge on each capacitor is
Same.

Reason (R): In such a combination, charge can move only along one route.

w
@/Ff{%th Assertion (A) and Reason (R) are True and the Reason (R) is a

correct explanation of Assertion (A).

@ If both Assertion (A) and Reason (R) are True but Reason (R) is not a
correct explanation of the Assertion (A).

e e
@ [f Assertion (A) is True but the Reason (R) is False. A& e & l

@ Assertion (A) is False but the Reason (R) is True.



QUESTION )

—

)

Asse gondensers ofﬁame cagacig{ are connected first in parallel and

then inSeries. TheTatio of resultant capacities in the two cases will be 4 : 1.

Reasm‘;(/(R%n parallel ggm—bﬁation, equivalent capacity increases and i
equiva capacity decreases.  jdewtical X - Co _ = _ A

If both Assertion (A) and Reason (R) are True and the Reason (
@ correct explanation of Assertion (A).

@%)th Assertion (A) and Reason (R) are True but Reason (R) is not a
correct explanation of the Assertion (A). .
CP =0C . Inc.

@ If Assertion (A) is True but the Reason (R) isFalse. (g = C s
N
@ Assertion (A) is False but the Reason (R) is True.
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PN
QUESTION ) @

Three capacitors of capacitances 3uF, 9uF and 18uF are connected once in series and
another time in parallel. The ratio equivalent capacitance in the two cases (C¢/C;) will

be , €+ 2+ |

L Pl —\-~l—'*'—- = = 17— | Lﬂ——’-x
OF 113 T e A T B R
: C. -
@ s Cp =24+ ¥ =30 = o e 5
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QUESTION ) @

—

The charge on capacitor of capacitance 15 uF in the figure given below is:
[26 June, 2022 (Shift-11)]

Senief —> O Same.
@ o J,




Ca.mwp{'iw w "e.(R=0)

‘ , Short Circuiting in Capacitors )
=T

g ) b )
—5 ACross A eapaciteh . / V=i R=lxo=0
L G0 o SC SERCE !
| — b= A* IL;MH_
L | _____J & = l? \
| " (l \ <§_j
Cooy=— 1 5 G > & -
25 <O



QUESTION )

Find equivalent capacitance: (2021)

Ce,t’ - Ct C~C &—
X

<
e
T 72
N




‘ , Energy Stored in Combination )

Sesmied . Pﬁ”"’w
U‘ La ( “\
H
Ungine
g 2 ‘-l T U(""U)\\./—
_<__’} P
6 v =ial\c,>v’~g -5
| Sl
— 2
Up = D0, & L@i\{v 4
= _L C&\/Q‘ — Q.?
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 auesion

If n identical capacitors of capacitance C are connected in parallel to V volt source, then

—

the energy stored is equal to

L=

| 2
L mev® o B
=8

1Rz
2

|—

eV

Nong_

9
v
0







‘ , Sharing of Charges and Common Potential )

¢, : 6) Sarne +esrninad
| t V( GV, t&V,
TGV -C,v‘ 1 1_C'\,l| ~qy [ <+ <G & comt
\l I\ + G ! -GV LOSS% L= | _CIQQ Cv__v 2.r
Ty, — QY S\ [ L C\+G 1)
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—| | N
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QUESTION ) @

—

A capacitor of capacity C, charged upt(@olt and then connected to an uncharged

capacitor of capacity C,. The final potential difference across each will be (2002)
@ .V S L, V=Y
Cy+C
1+C> CD\ 4 VD\ ;¢ D
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QUESTION ) @

—

A 3 pF capacitor is charged to a potential of 300 V and 2 pF capacitor is charged to
200 V. The capacitors are then connected in parallel with plates of opposite polarity
joined together. Find the common potential after connecting.

%OOV \/_—:_ C, \/| ‘—C'l.v& - 3)(300 — X ¥ 460
@ 200V Cooratoy 2Rt
= C]oo'-‘ﬁ)o Soe
@ 300V o R R




Py
5V l 3
J B
(2
y vV
V= pj
=~ §
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~ QUESTION ) @

Three uncharged capacitors of capacitance C,, C, and C, are connected to one another
as shown in figure. Find the potential at O.

@ 6.45 V V_: Coxé 20x2 1 30X 3 +6VI

o 1 20 + 20 C, =60 uF
545V
@ - Y% _ ¢ 0

1o N C,=20 uF C,=30 uF
445V “7\ ,\‘\




‘, Dielectrics )
/

Dielectrics are thef insulatorg] which transfer[ electrical effectsTwithout conduction.

" (vnovi
D Polan (D Nom —polax < "4)
R " |
e oo (e ™
h— (DD €YEN il
st & @@ - S ,P:b




Electric Field inside Dielectrics

Ein = die o induces
CW.
K= diele - Congt = €, = €
&
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QUESTION ) @

—

Charge on the capacitor is g. Now a mica sheet of dielectric constant K = 5 is
introduced in it. Find induced charge in the capacitor.

o -
@ q/5 2 4 B E
,‘\46\ Rt q(t.___)
= k.
® = e

|




c , Effect of Dielectric on Capacitance )

g 2
cozA_e.,j ‘/
EEET —= a 4
.r ‘ e
o.i&IVacuum (= f_\_é__AKeo_ K A
BT d e
K=§ C:KCD(
& —
6=k€o \'_‘n_é.
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~ QUESTION ) @

A parallel plate condenser with oil between the plates (dielectric constant of oil
k = 2 has a capacitance C. If the oil is removed, then capacitance of the capacitor
becomes (1999)

® o > ’




‘ 5 Effect of Dielectric on Different Variables )

A) Battery not connected (Isolated Capacitor) | @ é{ \/ L
M [¢= K& A
“1_5 E = E’ > dec
°j ‘—c&, ?JL
® [6-0,(
@ry.
7 © [0=0 fodke
cx:(///h% ® V=2 K\(L
K o
V=8 _ a,
ol




B) Battery connected — Kuch #hi dec Nini Heter.

r

@ @p=(oV,
1z
[ / 6 — CV
{\2;—-»@& 8 = K& Vo
o [c=k¢f [6 - k3, f>imc
IMc. 3 o =
E =Y
@ [v=\%( (D y
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QUESTION ) @

—

Two parallel metal plates having charges +Q and -Q face each other at a certain
distance between them. If the plates are now dipped in kerosene oil tank, the electric

field between the plates will (2010)
% L % TES Note- .
@ become zero ‘é | - I metgives,
; Men agsurne
@ increase f IS0 ated cofacites

(._—-"'"—_-
decrease
@ remain same
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QUESTION ) @

Assertion (A): A parallel plate capacitor is connected across battery through a key. A

dielectric slab of dielectric constant K is introduced between the plates. The energy
which is stored becomes K times of the initial value. @ =
Rea% (R): The surface density of charge is charge per unit volume.

T= 8 e §=08

— P S

A ¥
@ If both Assertion (A) and Reason (R) are True and the Reason (R) is a

correct explanation of Assertion (A).

@ If both Assertion (A) and Reason (R) are True but Reason (R) is not a
correct explanation of the Assertion (A).

Wmon (A) is True but the Reason (R) is False.

@ Assertion (A) is False but the Reason (R) is True.
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‘ 5 Capacitor Filled with Conducting Slab )
(K==

N




‘, Series Combination )

\
4__{;43'_‘,‘-——*"3 Ce= A (
== ﬁ + d—:‘!‘dg
=== R
f\ K %3\ 7 Are, e = diel TBS Case
Sarme = A i G
A—th Jlf LY e
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k\“\'KQ
= A&



QUESTION )

—

Find the capacitance of the given arrangement.

QX K( 'Ql (o
K("{‘KQ\

Cg e

i
A

o

\

AL

= 2Ax Kx 2K YA

e

—
K+ 2K d Ay

1

LY

/i



‘ 5 Parallel Combination )

/ ; Cf-" Z_" (K1A1+Kl A;\)7
ZAN J
o RS

K
V4 i 2
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. QUESTION )
A parallel plateedpacitor with air as medium between the plates has a capacitance of

@ he area of capacitor is divided into two equal halves and filled with two media
as shown in the figure dielectric constant k; = 2 and k, = 4. The capacitance of the
system will now be




‘ 5 Spherical and Cylindrical Capacitors )




QUESTION )

Two concentric conducting spheres of radius R and 2R with outer sphere earthed has
capacitance equal to

A) YNGR C = e Rk

M&R. R2-R,

C) 12 TNg R ="Ulle, - ikox 2K
D) Nona_ 2R-R.

= 2GR
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QUESTION ) @

—

64 drops of mercury of equal radii possessing equal charges combine to form a big
drop. Then the capacitance of bigger drop compared to each individual small drop is:
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