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Electrostatic Force Field

i’;lech'lc Field Intensity and Coulomb's Law
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Each of the two equal point charges of + q are placed along the x axis at a distance
d apart as shown in the figure, Assuming that the left hand charge is at x = o the
variation of the electric field intensity (E) with x is best represented by,

E E

(1) (2)

A body 15q charged to a value of -32C, If the electronic n.harge 1s equal to
~1.6x 10 7 C, then the excess numhn.r clectrons existing in the body is,
1o )10 m2x1w™ 410" 5)2x 107 (1992)

(4) {(5) (1991)

Two identical bodies each of mass m kept at a
distance R apart on the x axis, as shown in the m

figure, are released from rest, If the influences of | * " .
other bodies on these masses are negligible which 1« R .
of the following graphs best represents  the
vanation of the velocity (V) of the bodies with -
their distance (r) apart?
(1} (2) (3)

v v I| v W

0 Rr 0 Rr 0 ﬂ ' R

(1992)
The minimum amount of charge which should be placed on each body in order 1o
counter balance the gravitational attraction between the bodies mentioned in
guestion 47 above 1s,
1) QT: 2) JGm  3)ym JnG 4) 2m nGe, S)2mRmes  (1992)
Two small spheres of equal masses are suspended from two identical light
inextensible strings. The free ends of the strings are connected to a common point
at the ceiling. One sphere has a charge + Q and the other has a charge + 2Q . If
the string attached to Q makes an angle © with the vertical, the angle that the other
string makes with the vertical is,

150 2) g 3) g 4) 0 5)20 (1994)
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06)  Charges +q, +q and -2q are placed at the A
corners of a equilateral triangle, as shown in
the figure . The point along the line XX' at
which the electric field intensity is most
likely to be zero is

ne 21Q R 435

07) A conducting sphere and a concentric conducting
spherical shell carry charges +Q and -Q respectively, as
shown in the figure, The variation of the electric field

intensity E. with radial distance r from the centre O is best
represented by,

1 I 4 E 1

i - b ¢ r ) a b ¢

T
t (1) E¢ (2) (3)
\
[ ™
0 a b ¢ r { a b ¢ T :
(1999) -
(4) (5) ;
08) If & water molecule is placed in the electric field
shown in figure, which orientation would it take A A A NE
in order to minimize its energy ?
&
H. H H H "
\ N
/{J 8] (3 (i'/' H\"‘{}"__ -
H Ho W ~H H
(1) (2) (3) ) (5)  (2002)

09)  Two identical conducting sphere 4 and B carry equal char
separated by a distance which is much larger than their distances. The electrostatic
force acting between them 1s £, Now a third identical uncharged con ducting sphere
is first made 10 touch A4 and secondly B and then removed. The pew 'l.'aluh; o the
force acting between 4 and B 1s,
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. The figure shows a spherical conducting shell. A point charge
" 40 is placed at the centre of the shell and charge ~( is given to

" the shell. Finally the shell will have

-'i) -zero charge on the inner surface —¢ on the outer surface.

11)

12)

13)

ii) -Q charge on the inner surface — on the surface
iii) -Q charge on the inner surface -¢ +( on the outer surface.
iv) +Q charge on the inner surface —g —{ on the outer surface.

v) -Q-% on the inner surface. +Q—% on the outer surface. (2007)
pt

Two point charges +q; and —q; are placed .

as shown in the figure, Resultant electric '

field intensity could be zero ata point. i .. i st i A

1) Ajifgqi =q; 2y A ifq = q +y H -q:

3) A, ifq < q 4) B,ifq =q: :

5) B.if q; > q: (2007)
A charge +q is uniformly distributed along a very thin non Y
conducting circular ring of radius R and a charge - Q placed |

at the centre of the ring. Now a very small part containing a o .

charge Aq is removed from the ring as shown in figure. The
electrostatic force acting on the charge —Q at the centre of the
ring 1s,

along + y direction

1} zero 2y L Q-29)
4re, R°

3) 1 Q[Q‘Iﬂq] along - y direction 4) b Qﬂ along + y direction
4ne, R me, RS

5) . Q(ﬂf} along — v direction (2009)
4ne, R

Figure shows three isolated
systems (A, B and C) each
having a point +q uniformly

charges conducting shell of
charge +Q. If the respective
electrostatic force between the
point charge and the shell are
given by F,, Fuand Fc then,

1) Fo=0,Fp>Fc 2) Fa=0,Fg=F¢ 3) Foa=0, Fc>Fp

4) FA{ Fp<Fc 3) FA=FB=FC (2009)
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14)

16)

17)

A small conducting sphere of mass m has a +Q charge. This ﬁheei;fr::ut%gﬂm”“.
an insulating thread of length [ in a region where there IS an vitational field) -
intensity E in vertically downward direction. (in addition to the ]E - 1l oscillationg &
and is allowed to oscillate as a simpie pendulum. If the period of sma ﬁns :

of this simple pendulum is T, then

o —
—

(1) T - ! . ! (3) T=2n |——
(1 T = :ﬂl.g_ (2 T—z‘,l'{_\‘i;_i_[: ]‘Ig_F_QE
[ f._ ['I—'
4y T=2g ||_ oF 5y T=72rn ||__QE (2010) -
\g- &+, %
m m

The figure shows a positive, point - like charge A

moving along a straight path between two fixed T

equal negative point L‘h;u‘gcs_

The vanation of magnitude F of the net force on

the positive charge due to the two negative b ﬂ :x

-harges, with the distance x, is best represented
F

A M

> K o= /_\\

= X

0
F

h 2) A
\0 / 3 —/ﬂ

0 0

4) 5) (2011 N)

Which of the following statements made about electric field lines ig false ?
!) Electric field lines can be either straight or curved '
2) Electric field lines can be parallel to one another.
3) Electric field lines can form closed loops

4) Electric field lines begin on positive charges and end o
5) Electric field lines can never intersect wit one another

1)

N negative changes

: (2012 N}
Four particles each having a charge of +q are placed op
four vertices of a regular pentagon as shown in figure. The
distance from the centre O of the PENT@gon to a vertex is g
The electric field inensity at the centre of the pentagon is,

1) —% _ inthe OE direction 2) —7
dmEya” s a

3)

q —_ N . e |
paege in the OE direction 4) o in the EO direction 5) zero(2014) i
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Two point charges of +¢ each, are held at +q9
vertices B and C of an equilateral triangle ABC L
of side length a, and another point charge of +g
is held at the point P as shown in the figure. A
zero resultant force will act on a positive unit
charge placed at point A when the distance AP is

equal to, .
HV2a 25 )= Hy 9 B a
(v3)

&9 (2016)

02. Gauss Theorem

01)

02)

03)

Of the four figures (A) to (D) shown the total electric flux leaving the closed
surface S is zero in

(A) (C) 1 (D) .
(1) (A)and (B) Only (2) (C) and (D) only (3) (B)and | D:I.-L‘.II!'I]}-
(4) (B).(C)and (D)only (5) all four cases (1991)

A conducting sphere carrying a charge +Q 1s placed together = ]
with two other uncharged conducting spheres A and B i an 9 "l
earthed metallic box as shown in the figure. If there is no ‘ @ ‘
electrical contact among the spheres and the box , which of the | =
following diagrams correctly represents the electric field 1
around spheres? =

rd
9 ®
®
I

(1) (2) (3)

= @

(1992)

If the number of electric field lines (electric flux) entering a closed surface is

greater than the number (flux) leaving, then,

(1) there cannot be any charge inside the closed surface

(2) there can be equal amounts of positive and negative charges inside the closed
surface

(3) there can be more negative charges than positive charges inside the closed
surface

(4) there can be Only positive charges inside the closed surface

(5) there can be Only negative charges inside the closed surface (1992)
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04)  In the diagram shown + and — symbols represent +qand s
— q charges respectively in a charge distribution. S, to _ -+
S¢ five closed spherical surfaces drawn by a student +

enclosing these charges. The total outward electric flux T -
from the surfaces is maximum in, S:

1} 5, 28, 15,
4) S, 5 S, (1993) S

05) A metal sphere is placed in the region between two oppositely charged parallel

plates. Which one of the following diagrams best represents the electric fieid
between the plates?
i —

== ZN = BB
137 ﬁ =3 :
) (2) (3) (4) (5)(1995)
ne paths of electric lines of forces in
and around three regions A, B and C :
ars shown 1n the figure. Which of the
following  combinations  correctly _
describe the nature of the regions
' A 1 B C '
| Uncharged conductor Charged conductor Dielectric
2) | Free space with zero net | Dielectric Charged conductor
charge. - o |
Dielectric. Free space with positive | Free space with zero net|
_ | | charge charge '
4) | Free space with zero net | Dielectric Uncharged conductor
charge. |
i 5) * Uncharged conductor | Free space with negative | Dielectric
L1 charge (1995

07) A positively charged metal sphere A and an uncharged metal s
close to each other.  Which of the following diagrams corre
electric field at the vicinity of the spheres?

phere B are placed
ctly represents the

(1998)

.
o —— s —re




The ratio,

Net electric flux passing through S,

S) and 5; are two hypothetical spherical
surfaces of radii 2r and r. drawn in a
charge distribution of point charges
having magnitudes —q, +q, +2q and +3q.

09)

10)

Et

Net electric flux passing through S;

1)1 2) 2

4)8 5) 16

An infinitely long thick conducting sheet shown in the figure
carries a uniform surface charge density o. The electric field

L]

mntensities in the regions A, B and C respectively are,

1)

6 o o
26, €, 2¢

A and B are two uniformly charged
conducting
spheres carrying equal charges. The
distance between the spheres is very
much greater than their radii r. The
vartation of the electric field intensity.
E along xy from x to y from is best

EI.

identical, non

represented by

EJE!U‘E

solid

3}&1.’(}2__"
£

-] Eil

Ef

2]

g
++-|-1-+"r

F *+ + + + +

\/ X 0
2

(3)

(2000)
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11)  Si. Ss S and S, are four Gaussian surfaces drawn 10 g,
the vicinity of two equal and opposite charges +q and L R %
—q as shown. The net electric flux through the surface .~ § .
S, Si. Sy and S, are represented by &, 0,9, and &, 7% ag Y

respectively. Which of the following is correct’ ; “‘-—':_:‘--: * :
1V =042 =0, =0, y=0 Sa g
2 =0.6:>0, <0, dg=0 ~,__,a*"_f,53 :
Dk =00 =0, =0
B e 0 d>0, <0, d=0 ;
510 =0.8:=0,8:<0 .04 >0 (2001) -
12) Across which of the following closed surfaces, is the net electric flux positive?
M.HH. <:-. -
: iy O
5 p— -
(1 (2) (3) "(4) (5)  (2002)

re shows three conducting spheres of radii Ry, R; and R; (R< Ry < R3) each
ving a charge Q. If the electric field intensities at points A, B and C at g
stance B form the centre of each sphere are E,, Eg and E¢ respectively, than

3} E:’\. < Eg < E{-
(2003)

14)  Net flux through the closed surface S in the diagram cab be
reversed by ,
(1) changing the + 3g 1w + 4q
(2) changing the + 4q 10 + 3
(3) changing the + 5gto + 7q
(4) changing the + 3gto + lg
(5) changing the + 4gto + lg




Pulds
15) .~ Consider the following statements made
+ regarding the charge distribution shown

o

16)

17)

lﬂi

(A) No electric field lines cross the closed
surface 59

(B) Total electric flux due to the charge +3q
does not depend on the rest of the
charges present

(C) Net eclectric flux through the closed
surface is S; not zero

Of the above statements

(1) Only (C) is true (2) Only (A) and (B) are true
(3) Only (B) and (C) are true (4) Only (A) and (C) are true
(3) all (A), (B) and (C) are true (2004)
S 1s a Guassian surface and g is a charge inside 1. « S
Consider the following statements made about the net “
electric flux @ through the surface 5.
A) If the volume enclosed by the surface § increases, then
d» increases,
B) If the charge g is moved close to the surface § then @ increases.
C) Even if the shape of the surface S is changed @ remains the same
Of the above statements,
1) only (A) 1s true 2) only (B) 15 true.
3) only (C) 1s true 4) only (A) and (B) are true
5) only (B) and (C) are true. (2006)
Q

A point change +(Q is placed at one of the comers of a
cube as shown in the figure. The electric flux through the
surface ABRCD of the cube due to the charge is,

1)Q [ur%] 2) %[ur%]

Qfyr L. Q (o O
3) _ﬁ.[ur ﬁ_E;J 4) >4 or Sae 5) 36 Ezr 36c,

0

Eight +q point chrges are placed at the vertices of a cube
as shown in the figure. The number of electric field lines
passing through the face ABCD due to charges is,

q q 4q
1) — 2) 3)

) 3e, 4g, b,
4 3 5) —

2451:, 48‘59
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19)  Figure shows four point charges and a Gaussian surface 8 -5
S. Consider the following statements, o'l oy
(A)  Net electric flux through the surface depends ol _
only on the fields produced by q, and q; . o2 PP

(B)  The electric field intensity at point P depends
_only on the fields produced by g, and q; - _ '
() The electric field intensity at point P depends on the location of the chargeg

Q1. qz.qaand qq

Of the above statements,

(1) only (A) is true (2) only (A) and (B) are true
only (B) and (C) are true (41 only (A) and (C) are true
(51 all (A), (BY and (C) are true (Eﬂlg

200 A sphencal Gaussian surface surrounds a point charge g. The following changes
were made to the system. k
LA} The magnitude of the charge was tripled |
13} The radius of the spherical Gaussian surface was doubled.
The spherical Gaussian surface was changed to a surface of a cube.
Ihe charge was moved to another location inside the surface,

the changes mentioned above, the net electric flux through the surface is
ianged only 1n

only A 2) only A and B 3) only Cand D
4) onlv A,Band D 5) allA.B,C,D (2012 N)

Two large non-conducting plane sheets, each having a
uniform surface charge density +o on one side. are

situated parallel to each other as shown. The electric |+ +
field intensity at a point P is - + P
20 o N :
n 2 3 L +aly +c_.[
L, £ 2&:,_.,
]
4) 5) 0 - Lo
A . } ' ' ' : 1__21}13}

22) A Gaussian surface 5 encloses a metal sphere carrying a
charge of  +q, three n-ype semiconductor pieces each
having a number of free electrons corresponding to charge u

L= _J
g, and one p-type semiconductor piece having a number of E:I E

holes corresponding 1o charge of  +g as shown in figure,

Total electric flux through the surtace can be made zero by

A) removing one n-type semiconductor piece

B) adding one more p-type semiconductor piece with the same hole

concentration.
C) bringing a metal sphere carrying a charge of q from outside into the enclosed
volume. -
Of the above three methods. “Ih
1) only A is true 2) only C is true 3) only A and B are true
— L —m" — — b :
- 14 e e S
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Figures (A), (B} and (C) show three situations
where a charge of +q 18 surrounded by a
spherical Gaussian surface of radius r. If y, and

Vg are the electric fluxes through the left and

right hemispherical sections of the Gaussian
surface respectively, which of the following is
true regarding y, and y,

(A) (8) ©
| n ' q
{l} gy, = =i = =i 1 =y, =—
| 1 ‘Fn 25“ "PI_ WR 21:,., P'I.- _ f_zﬁn,__
2) | >4, i e T .9 .
( ) ] Wy zﬂo Ve W =Wy EEH | W ; Wa |
(3) L }E}WR szw':q W, -f.q <Y,
Ey . £, |
-}
f‘”‘ V=W = Yo =Yy = W=y, =
. - Eo o o
() WL{i{wk Wi =Wg = . W, > f.,q > Yo
L....—I._. ——— .Z_E_“ R E P _zﬁu | LE J
(2015)

Electrostatic Potentizal

An electron (charge = - 1.6 x 107" C) is accelerated through a potential difference
of 10°V. The energy acquired by, the electron is,

1)05x 102 2) Lex 107 3)32x107])
4)16x1077] 5)32x1017 (1992)

Two concentric spherical metal shells of radii R and 2R carry charges 40Q and 3Q
respectively. The quantity of charge that passes from one to the other when the
two shells are connected together by a conducting wire 15,

1) 40 2)2Q 10O 43072 5) zero (1993)

Suppose a charged particle is found in the space between two parallel metal plates
which placed in an evacuated tube. It a constant potential difference is
maintained between the plates and the separation between the plates, d, is varied,
n the electric force experienced by the charged particle is proportional to

) 2)d 3 d"” 4)d’ 5) d’ (1994)
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4) Figure shows the variation of the electrostatic pt:'-'lential. Vv v
along the x- direction. Which one of the following curves
best represents the variation of the electric field intensity, E

along the same direction? X
v vt Vi Vi V
k r L‘ b 0
0 X 0 X 0 X X .
(1) (2) (3) (4) (5)  (1994)
5) Two small spheres carrying charges + Q and ~Q are placed
at x = 0 and x = R respectively as shown in the figure. :Q :r[i-—-r
Which of the following graphs best represents the variation 0 R
of electric potential V, with distance x
\, A A V,

m..-----......

RN R R !
i N,
(1 N (2) (3) : (4) (5) :
(1994)

A positively charged small sphere is brought down into an uncharged tall metallie

container placed on an insulating surface. The sphere is allowed to touch the

bottom of the container and then removed without touching it again. Which of the

following statements is true?

(1) The container is positively charged on the outside and negatively charged on
the inside

() The charge 1s equally divided between the sphere and the container

(3) The sphere will have a negative charge

(4) The sphere retains all of its positive charge

(5) The sphere retains no change.

ks (1995)
7) Figure shows the variation of electric field intensity E along the
direction Ox. The vanation of the electnie potential V along the
same direcuion 1s best represented by,
1 : (3)
(1) Vg v
. i i
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10)

1)

*

‘Which of the following statements regarding electric fields/ potentials is true ?

(1) If the electric field intensity is zero at a point, then the electric potential must
also be zero that point

(2) Ifthe clectric potential is zero at a point then the electric field intensity must
also be zero at that point

{(3) If the electric field imtensity is zero throughout a region, then the Eleciic
potential must also be zero through out that region

(4) If the electric potential is zero throughout a region, then the electric fi
mtensity must also be zero throughout that region

(5) The electric field intensity is large where the electric potential is large and
(1996)

eld

small where the potential is small.

A charge is distributed uniformly with density o over the surface of an isolated
conducting sphere of radius a. The electric potential at the centre of the sphere 1s,

a3 k. 22
1) = p) R 3 28 4) -2 5)0 (1999)
£, £, E, 2e,
W
The figure shows the variation of the electric \
potential (V) of a system along a particular direction
X, x
The system can be a charged

(1) parallel plate capacitor with air between the plates

(2) parallel plate capacitor with a metal slab in between the plates

(3) parallel plate capacitor with a dielectric slab in between the plates

(4) conducting sphere

[5} Conducting sphere situated inside a charged concentric spherical conducting

shell (1999)
A uniformly charged large metal plate is kept e 1;
at zero potential. An equipotential surface of .-~ _______ L.

- IV 3 Istanc ] ¢ T F T+

1V is obhserved at a distance of an1, as lc:{/J, K
shown in the figure. The potential of the + + + 0
equipotential surface at a surface at a distance

of 2 ¢m above the metal plate is,
1)-2V 2) -1V 305V 41V 5)2V (2000)
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12)

=

15)

The vaniation of the electric potential V along the x- Vi

direction in a certain region of space is shown in the \_/

figure. If a charge 1s taken from O to C along thel X- —
direction, the vanation of the electric force F acting Lo

on the charge is best r-:prcm.;ntcd by . || pre— :
F4 ] [

(1) (2) (3)
F Fa
L |
| R . : : . .
A B C S A B C
(4) (5) (2000)
eV {electron-volt) is a unit of,
(1) Power (2)  energy (3) charge
4) voltage (3) potential difference (2001)

A point charge +q is placed at the centre of a circle as shown in =~ 4
the figure. Another point charge +q is carried separately from A \
‘0B AtoCoand AtoD. The work done in carrying the charge

(1} 18 least along the path AB
(2} 18 least along the path AD
(3) 1s least along the path AC
(4) 1s same for all the paths, but has a non - zero value 8 .

(%) 1s zero along all the paths (2002)

A solid metal sphere of radius a carrying a charge +Q, is placed
concentrically inside an isolated spherical metal shell of radius b

as shown in the figure. The electric potential of the solid sphere e

I8,
I Q 1 (I

1) = ) Y

]-fhteu a }4neuu[a b] )0
| I Q

4) —— e

) dne, %) dne, a (2003)

o |O
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The figure shows a set of circles centred on a stationary

point charge Q. The circles could be used to represent,

1) the electric field lines.
2) the magnetic field lines.

3) the magnetic equipotential lines.

4) the gravitational field lines.

e

5) the electric equipotential lines (2005)
17) ] § 4 Vne graph shows the variation of electric potential ¥ with
0o ™% distance x in a certain region.

The variation of the force F experienced by a positively
charged particle with x is best represented by,

) e @ Fl A g @ g O

0 :‘i[LD_:r?{ o X [l_D_D‘ﬁ :.U'LQU X
(2005)

.

18 T )

} 1 f_,.--“"_ ““'HH .

: ,
B,

{2)

A
ot

-1|:
| 3 Ii
B

0

A
The figure shows the path of a particle X of charge +g moving in the vicimity of
another fixed particle of charge +(). Variation of the speed v of the particle X with
the distance d traveled form A along the path A8 is best represented by the graph,
1)1 2)2 3)3 4)4 3) 3 (2005)

19) A thin conducting ring of radius R has charge ¢ m
i

uniformly distributed over it. £ is a point on the

axis passing perpendicular to the plane of the .. L _LP
ring and through its centre. The electric potential k‘/ . *
at the point P is given by,
2 ) R [~ yoQ
4me, X 4re, (R +x7)! ane,(R* +x7)
R
4) __E__J 5) 4"1%—:;3 5 Kz] (2006)

ane,(R*+x°)’
]0) A uniform electric field of magnitude 400 Vm ' is acting in
" the direction as shown in the figure. If Vy and Vy are the
electric potentials at points A and B respectively, then Vg - Vy

is equal to,
vun—ev DV Do 4)3v 5) 6V (2007)

T .
i E '||..' L i ~ - . .
ey v AR 21 S
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21)

A point charge gp moves under the influence of the
electric field created by another stationary point
charge ¢q. The change in the kinetic energy of g <

A B

when 1t moves from 4 to B is, “ 5 =
11 )
D Mo | 2, ) % (1] ) Mo (1) 41,
dme, LT dne, \r, 1, ) TE,
s (1) ’ )
9 Qo |11 5 B (1,1 (2008)
dre, | 1y ) dne, \r, 1)

A small metal ball, suspended by a insulating thread and carrying, a charge q is
mserted gradually into an uncharged, conducting hollow sphere through a small
hole until 1t touches the bottom and then it is removed in the same manner.
Positions of the metal ball at different times t = 0, t;, t3, t3, t4 and ts are shown in
the higurne

iw©®©é

\'anation of the charge {U] on the outer surface of the hollow sphere with time (t)
bast r.hr.re.x:ntt_d bv,

Lo

u o e A “t :': I q i, 5oL " I
o4 () o
| r—
f.ll + - «1 0 I T— i
LRI T T L T B TR (2008)
@) (%

A and B are two conducting spheres having radii and = d >,
: respectively, und each carrying a charge +Q. When : !
)
~ oot G

the two spheres are separated by a distance of (=>R), as Qa_)

shown in the figure, the electne potential at poimt Pis A d B

Vi, When these two spheres are connected using a very 2

thin metal wire, the electric potential at P will become.

V w
(1} zero (2) 2“ 3 4* (4) Vy (5) 2V, (2010)

e — s —




T ®

T e, T

.-._{ : -

15]

26)

-m"' g

e mpdqming sphere of radius R has a uniform positive charge
dEﬂSlt}IA’ dlstr:hqtcd within the sphere. The variation of the clectric
potential (V) with radial distance (r} is best represented by,

VA Y VA

(2011 N)

Consider the following statements made about electric fields and equipotential

surface.

(A) Electric field lines and equipotential surfaces are always perpendicular to
cach other.

(B) The magnitude of the electric field mtensity should be same at all points on
an equipotental surface.

(C) The magnitude of the electric field intensity cannot be zero at a point on an
uquipﬂpl.:nti:ll surface,

Of the above statements. '

1y only (A) is irue 2} only (B) 15 true _
3) only (A) and (B) are true 4y only (B) and (C}) are true
5} all (A), (B) and (C) are true (2013)

Two charged conducting spheres of radii R, = r and R; = 2r are connected by a
thin conducting wire. After being connected, if the respective charges on the two
spheres are Q and Q; and the corresponding surface charge densities on the two

spheres are ) and o, respectively, then

l) Q| =':_|_=l 2] ng..—!—: ].'_i "Q‘L'E-l'1—l=2
Ql :2 2 Q: 2 Q:r 2 {]:
o o, _ |
— = 5) 22, =—
=({),T L80]
4) Q Qs | 5 a, 2 2014)
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27) A poimnt charge of +qy, 15 held at a point Q. The
points A and B are located at distances ry and r;
from O respectively. The work done in bringing
another point charge of +q; from the point A to
point B along a spiral path of length | as shown in
the figure 1s,

(1) ﬁlr—l—l\] (2) qﬁ[i_l}(

4”:':” SLET A 4“5:1 r|1 r:
i N
(3) 2 17 I @ %[ 1) g 9 3_9% (2015)
e, \ T, -1 dmg, \r, 1 dneg\r,
04. Capacitance and Capacitors
When a potential difference of 300 V is applied across 2uF
AB ol the circwit shown, electrical energy stored in the 4 1 B
SVSieEm 1§, o— —_—
6x 107 T2)9x107] —iF=
18x107"] 4)27x107J 4pF
5) 54x107) (1991)
, 4% sphenical droplet of mercury of radius R has a capacitance,
) 4R 2) 4nR 3L - 51 (9
R 4nR dne R
3) Two capacitors having capacities 2C and C/2 are +2V,
separately charged to potentials 2V and V respectively. If ]
they are isolated from the charging source and then —— S
connected 1n parallel as shown in the figure the resultant N 5
potential of the capacitor combination will be ‘hl’l
9
)V 2) 3y 3) v 4)2v 5) v (1992)
2 5 2
4) A parallel plate capacitor is connected to a battery. A dielectric slab is then

inserted to fill the gap between the plates of the capacitor while the battery
remained connected. If the quanuties charge, potential difference, electric field
intensity and energy associated with the capacitor before and after inserting the
dielectric slab are given by Qy Vi Eq Uy and V, E, U respectively then

1) Q=Qu V=V, E=Ey U>Uy

2) Q=0Qu V=V E<E, U<l

3) Q=Qy V=V, E=E U=y

4) Q<Qy V=V, E=E; U>U,

5) Q=Qu V=V E<Ey U>Uy (1992)
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“ In the circuit shown, E is cell
internal resistance,

leaf electroscope,
same capacitance which of the following is

true regarding the deflection of G when the
switch S 1s open and closed,

---;j

(1
(2)
(3)
(4)

()

with an
and G is a sensitive gold
Both capacitors have the

5 L
A
!
1 I ]
1+ \ o
=

G shows a non zero deflection which remains

lmu.?,hangtbd upon opening and closing of the

switch §

G shows a zero deflection whether S is open or closed

G shows a non zero deflection when S is open but becomes zero when S is
closed.

G shows a non zero deflection when S is open but it reduces to a lower value
when S is closed

G shows a zero deflection when S is open but shows a non zero deflection
when s is closed. (1993)

Which one of the following statements is true regarding the capacitance of a
parallel capacitor

(1) It does not depend of the distance between the plates.

(2) It decreases when a dielectric is placed between the plates.

(3) ItisunitsisJ C’

(4) It is independent of the charge

(5) It is defined as the energy required to move a unit charge from one plate to
the other. (1994)

A battery is connected to three capacitors and a resistor as "—"%1'—1 _

shown in the circuit diagram. If the voltage across the 2uF | uF

capacitor is 3 V, the e.m.f. of the battery is I:uf

1 11V. 2) 9V. 3) 6V 861 '

4) 45V 5) 3V. (1995) 3uF

M|LL_F Two capacitors A and B of capacitances 1uF and
I

2uF are separately charged to potentals 10 V
.« respectively. The oppositely charged plates are then
connected together as shown in the figure. The

potential difference between X and Y is,

i
B'M2uF
1y 15V 2) E_fv 1) 5V
4} %\,’ 5} 0 [1995)
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9)  The variation of the potential V along the direction OX due

+ -

to a charged, parallel plate capacitor placed as show in the + =

figure is best represented by, -+ -

VoA 1-’-"-\ VA o E """ : =F=-==-2 X
-+ -

0 \ » O 3 0 > + . -+

(1 (2) (3)
VoA vVa

0 ¥d__’x o ..--"' d X
. (4) (5) (1996)

Fach of the metal spheres, A and B of radii *a’ and *2a’ respectively carries a +Q
charge. If A and B are connected by a metal wire.
11 acharge of + 1/Q will flow from Ato B
1 charge of +Q/3 will flow from B to A
2 charge of +0/3 will flow from A to B
2 charge of +Q/2 will flow from B to A
harge will not flow Ato Bor Bto A (1996)
Two identical conducting spheres X and Y carry charges of +97 e and - 100 e
respectively. Here e is the charge of an electron. When X and Y are allowed to
wouch, the final charge on Y 1s,
] ~15eor 0 2)-15e¢ ) -3eor O
4) ie 5) -leor —2e (1996)

12) A charged capacttor 15 connected to the cap of a
PO f\— gold leaf electroscope as shown in the figure.

When an uncharged dielectric slab is inserted
with a certain velocity from one side and
removed from the other side of the capacitor as
shown, the vanation of deflection (8) of the leaf
with time (t) is best represented by,

(2) (3) (4) (3)

|
(1)
0 H“ Hn ﬂ'“ 0
\ N U \/
¢ o

L
(1996)
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I

~ Ssimple pefldulubn which
« «im between the horizontal

caries a positive charge is placed

: ; plates of a parallel plate  + (I}
capacitors, as shown in the figure. If T is the period for +

small oscillations when a potential difference of V is

I-pphﬁ:l to ﬂ'lE Cﬁpﬂ.ﬂitﬂ‘l’_ Ihe Vﬂriaﬁun of T—I wﬂh V is best
represented by

(1) (2) ) (5)

Fai

(1996)

A:n isolated parallel plate capacitor filled with air is charged to a potential
d!ffﬂl‘ﬂﬂlﬂ‘e of V. If the space between the plates is then filled with a medium of
dielectric constant 2, the potential difference will be,

1) v;2 2) % Vv 4) 2v 5 2v (1997)
w
Three isolated capacitors having capacitances of 1pF, 1”,;_-+= i- wF A
2uF and 3pF carry charges 2uC, 6uC and 6pC ™ ! ’
respectively as shown in the figure. If the positive plates _ 6uC | I' WF o n
of the capacitors are connected together, the potennals _' '
(in volts) at the other plate terminals, A, B and C with 6. N .
respect to the positive plates are, -
T 7 7

-2,-3.— 2,3,2 3} ===
1) -2,-3,-2 2y 2,3,2 }3_3,,
4) —1-1—2 5) E?E E (1997)

3 3 3 3 3 3

1 i l ' R
Four identical capacitors are connected as shown in |
the figure. The equivalent capacitance across PQ is 1 | —t—

0.1pF. If the points R and S are connected h_uy c S C

a wire the equivalent capacitance across PQ will 3 ||l . J[ il
become, o A

1) 0.05 pF 2) 0.1pF HO02pF

4) 0.3pF 5) 0.4 pF (1998)

Three identical metal spheres are supported on three insulating stands. A charge g
is given of the first sphere. The first sphere is then momentarily touched with the
second sphere and then the second sphere is momentarily touched with the third.

"+ Finally, the third sphere is momentarily touched with the first again. The final
* . amounts of charge residing on first, second, and the third spheres respectively are,

3 q 3
pd41 2) ECIC IR T :‘-‘D.g 539 29 9 (199g)

.L‘I 4,4,3 B p4+ 8

4'2'4 8'4°'8
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18)

19)

FaN

21)

0

Two spherical conductors with radii R, and R, are separated by a very large
distance and connected by a thin conducting wire. ' If € is the permittivity of free
space, the capacitance of the system is,

z
) drme,(Ry + Ry) 2) 4ne, RiR, 3}41’!En£
R, +R, 2
4) dne, (R, - Ry) 5y dne, RR, (1999)
R,-R,

(Cross-sectional view of a variable capacitor with parallel plates
15 shown in the figure. The separation between adjacent plates =
is 0.5 cm, and the effective area of overlap of adjacent plates is _.

15 em® If & =9x10"*Fm’' | the capacitance of the variable I
capacitor at this position is,
110.15pF  2)0.3 pF 3)09pF  4)2.7pF 5)5.4 pF (2000)

A small dielectric slab is passed through an
1solated charged parallel plate capacitor, as
shown in the figure. As the slab moves the -
varation of the potential difference V across @
the capacitor with time t is best represented |

1) (2) (3)

v ,_\'j}_l_

0l > ' (2000)

A capacitor consists of n number of equally
spaced, parallel conducting sheets, Alternate
sheets connected together compose the
positive plate, and the other alternate sheets
compose the negative plate as shown in the
figure. If A is the area of each sheet and d is
the spacing between two adjacent sheets, the
capacitance of the arrangement is,

h B 5 2 3ot Eﬁﬁ » &3 1 5;2‘- (2001) -

(n-1)d nd d
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@ - P A |8 || C D

1100V | °‘—| l—‘—_|
I uF 2uF IuF =

If the point P is maintained at a constant potential of 1100 V, the potential
difference across AB is give by

1100,
D VD200V 3300y 4 %i! Vo 5) 600V (2002)
23) Inthe c}r-:uil ﬁ]iﬂwn. the charges on the 1p F 0 |
and SuF capacitors are respectively L l
) 154C.75uC  2) 15uC,50uC TV W Lo
3) SuC .25uC 4y SpC, 50uC ?m :
5) SuC, 10uC -' (2003)
| |
24) A thin metal plate PQ is inserted between the plates of a |
parallel plate capacitor of capacitance C, so that it is
parallel to the capacitor plates as shown in the diagram. P —Q
If the area of the plate PQ is same as that of a capacitor
plate, the new capacitance of the system will be, :
C C 3C :
- "7 = s (20
1) r 2) 5 Hne o4 > 5)2C 2004)

T.-'-.
25)  The equivalent capacitance between points A and B of T
the network shown in the diagram 1s, '

—

.' 2) 2C 3 - C ‘
L : 3% o,

L L
4 2c 5) ¢ ﬁJ—T (2004)
2 7 B

26) A metal sphere of radius r carrying a charge +q is connected by a conducting wire
to another metal sphere of radius 2r carrying a charge +q. After the connection, the
amount of charge in the sphere of radius r is (Assume that the amount of charge
residing in the connecting wire is negligible)

2 3
1) 0 y +3 H+T o Ht3e Dega (2004)

i

1t

27) A given parallel plate capacitor is connected 1o a battery. When the e. m. f. of the
; battery is doubled the electric field between the plates?

1) remains unchanged 2) |'.~. hiﬂf 3) 1s doubled
4} is quadruped 5) is tripled (2005)
IL
L
'-’ﬁ A 100uF capacitor connected is series with a 10 k€2 resistor sV

is connected to a SV battery as shown in the figure. The W00 uF 10k

- charge stored in the capacitor in this circuit at the steady -

. State 1s, ol -3
I:."- 1] 5.':' K]ﬂ_ic I] 5.[] Klﬂ L 3} S.GK lﬂ l:

iy 4y 5.0x107°C 5) 5.0x10"'C (2005)

W T 29
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29) 2V In the circuit shown, charge of the capacities 4 and B
; respectively are, _.
il W ) 24C, 2uC 2 IC2uC D) IuC,
!
e
A
_Eh—— 4) 0 pC, 2pC 5) OuC, 4puC (2006)
PAY
s
30)

32)

Voo

A uniform sheet of dielectric material is sent through two parallel metal plates as .
shown in figure at a constant velocity (v) to check manufacturing defects. Some of
such defects are shown in the figure. As the section AB of the sheet passes through © .
the metal plates, variation of the capacitance (C) of the system with time (1) is best

A cylindrical capacitor is formed by inserting two
sheets of paper of dielectric constant 4 and
thickness 10° m, alternately between two @)
rectangular sheets of metal foils, each of length 1m
and breadth 107 m, and rolling them as shown in
the figure. (£5=9x 100" Fm ")

The capacitance of the capacitor is,

1) 3600 pF 2)360 pF  3) 36pF 4) 18p

3) 3.6 pF (2007)

A spherical liquid drop has an electrical capacitance €| and another spheri al d
made of the same liquid had a uupgcitance (. If these two liguid dl-.;.pl:; c;::lesoa by
form one spherical drop, the capacitance C of that drop is given by, R

CC

NC=C+C; 2110‘3‘:&: HC= [C,’+c;)§ |
1 L &
yCc=(c+C) 5)C = (C,C,)’

W E -
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35)

36)

Magnitudes of charge stored in the two capacitors A and A

B shown m figure respectively are, v e

10,0 2) 0,6 uC 3) 4pC, 0 '__'F—H

4) 4uC, 4 uC 5) 4 uC, 6 uC (2009) T3

P, Q. R and S are four parallel conducting plates each P A

of area A, and P and S are fixed plates. Plates Q and R Q

are connected by a rigid conductor as shown in the & f;

figure so that they could be moved up and down i —

together. The equivalent capacitance of the system is W

given by,

(1 Efﬂ 2} Lﬂ_ 1) - .E”A 4) - I”ﬁ 5) F:'.’{h—- (2010)
a a—x a+b-x a+b+x a—b

Three arrangements (a), (b) and (c) made ? 3— : .:T_—

of identical capacitors of capacitance C are cL ok ¢

shown in the figures. Equivalent "_I [ rJ:J
o

capacitances of the arrangements when

arranged in ascending order would be, \a) ()
1) (a). (b),(c} 2} (b (ch{a) 3} (c) (a), (b)
4) (a), (c). (b} 5) (c). (b), (a) (2011 N)

A fuel gauge in a vehicle uses a parallel plate capacitor made
of two rectangular metal plates to determine the height of the
fuel level in the tank. Each of the metal plates (ABCD and
PORS) has a width w and a height /. The height of the tuel
level between the plates is h, (see figure). Appropriate
electronic circuitry E determines the effective capacitance ot
the combined air and fuel capacitors. The effective
capacitance of this system is given by, (k = dielecine

constant of fuel)
(1= h)khe,w
w"-"Ll 2 | Rl 3 1 T h - i
[#+h (k-D)] D Al hk-1)] = Ld ;| 4
4 “‘ME‘E&L—. 5) ke Iw (2012 N)
2d[1+h(k - 1)) d
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40)

A variable parallel plate capacitor is made of two identical
semi — circular metal plates that can be rotated about the
common axis passing through the centers of each plate and
perpendicular to them, as shown in the figure. If one plate
rotates with constant angular speed o, relative to the other, the
variation of the capacitance C of the capacitor with time t 18
best represented by,

C C C :

| b, A

ﬂk’f\x‘"m“ ok : oL /\/\/ -
(1) 2) (3) |

{T C
AWAWAW :

(4) Y (5)

(2013)

For wdenvical rectangular metal plates, P, Q, R and S have \ (@
been arranged parallel to each other so that the distance

between two successive plates is d. Area of each plate is A.
I the plates ©Q and S are connected by a thin metal wire.
What will be the capacitance between plates P and R?

£,A 2e A Je A 28 A

g A
2 3) T gy 2R 5 IEA 9g)3
a7 T 24 3 g o) 1:'[\:\:;-\§|\5\
)

>
d d
Ita I F air —filled parallel plate capacitor is made by using two metal sheets, each

of area A separated by 0.9 cm, the area A would be (Take £5as 9 x 107" Fm™' )
D Tem™ (2) 100em™ (3) 1000m™  (4) 100km® (5) 1000 km®  (2015)

An air — filled parallel plate capacitor of plate separation d is fully charged using a
battery of voltage V,. Then the battery is removed and the space berween the
plates of the capacitor 15 filled with a material of dielectric constan
stored in the capacitor when it is filled with air i U,
intensity across the capacitor, and energy stored in

k. If the energy
» and the electric field
the capacitor when it is filled

with the dielectric material are E and U respectively, then
A% ") U
) E=—, U=kU 2)E=-¢ pP=2u Y
— ﬂ T = - S vl.l U ..-.“.
4) E-kdj U =kU, 5) E_I' U= —¢ (2015)
¥

s
'--32-' - i .':. § . ol el 3 wime e T __H
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A network consisting of five identical parallel e’ hNe
plate capacitors of capacitance C each, is , ;
connected to a cell of voltage V as shown in the =T ...
figure. Assume that the capacitor plates are in TC
free space. The net electric flux through the - b’
enclosed surface S is, C C
cv ICV cv
) o 2} — £} - |
acv >0 e Vv

A 2pF capacitor and a I uF capacitor are connected in series and charged by a
battery. Then the stored energies of the capacitors are £, and E; respectively.
When they are disconnected, allowed to discharge, and charged again separately
using the same battery, the stored energies of the two capacitors are E; and Ejy
respectively, Then .

NWEy>E, >Ey > E, NE =E=Ey > E, NE,>E =FE,> E,4

A E =E>Ey> B, SYEs=Ea>Ex> E) (2016)
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Capacitance and Capacitors

~(on) 4 (02) 1
© 4 ©n 2
(11) 5 (12) 5
(16) 3 (17) 2
21 3 (22) 5
(26) 4 (27) 3
(31) 1 (32) 3
(36) 1 (37) 5
(41) 5 (42) 5

(03)
(08)
(13)
(18)
(23)
(28)
(33)
(38)

Pt A Pt bd = B LA T

(04)
(09)
(14)
(19)
(24)
(29)
(34)
(39)

LA Lh B L Ly o= bJ el

(05)
(10)
(15)
(20)
(25)
(30)
(35)
[-ﬂujj

P bd e Lh o= = = fa



