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PHYSIGS ( QUESTION BANK )
1.ELECTRIC CHARGES AND FIELDS

Single Correct Answer Type

Charge q; = + 6.0 nCis on Y-axis at y=+3 cm and charge g, =-6.0 nC is on Y-axis at y=-3 cm calculate
force on a test charge q, = 2nC placed on X-axis at x=4 cm.
a) —51.8juN b) +51.8 juN c) —5.18juN d) 5.18 juN
The electric intensity outside a charged sphere of radius R at a distance r(r > R) is

or? or oR
a) 2or? b) T R d)g
An uniform electric field E exists along positive x-axis. The work done in moving a charge 0.5 C through a
distance 2 m along a direction making an angle 60° with x-axis is 10 J. Then the magnitude of electric field
is
a)5Vm1! b)2Vm™? c) Vs5Vm™1 d)20Vm™1
64 small drops of mercury, each of radius r and charge g coalesce to form a big drop. The ratio of the
surface density of charge of each small drop with that of the big drop is
a)l:64 b)64:1 c)4:1 d1:4
Two point charges 100 uC and 5 uC are placed at points A and B respectively with AB = 40 cm. The work
done by external force in displacing the charge 5 uC from B to C, where BC = 30cm, angle ABC = g and
= 9x10°Nm?/C?

4TTE

9
d) _Z]

An electric dipole is placed at an angle of 60° with an electric field of intensity 105 NC-. It experiences a

torque equal to 8v/3 Nm. Calculate the charge on the dipole, if the dipole length is 2 cm.
a) —8x103C b) 8.54 x 107*C c)8x1073C d) 0.85x 107°C
A sphere of 4 cm radius is suspended within a hollow sphere of 6 cm radius. The inner sphere is charged
to potential 3 e. s. u. and the outer sphere is earthed. The charge on the inner sphere is
a) 54e.s.u.
b) 1/4e.s.u.
c) 30e.s.u.
d) 36e.s.u.
The angle subtended by a circular disk of diameter 2 cm at a distance 1000 cm from your eye is
a) 0.2° b) 0.002° c) 0.11° d) 0.22°
Given that g; + g, = q. For what ratio g, /q will the force between g, and g, be maximum?
a) 0.25 b) 0.5 01 d) 2
. Two plates are at potentials —10 V and +30 V. If the separation between the plates be 2 cm. The electric
field between them is
a) 2000V /m b) 1000 V/m c) 500V/m d) 3000V /m




. 2 : . .
Consider a system of three charges %,%and - ?q placed at points A, B and C, respectively, as shown in the

figure. Take O to be the centre of the circle of radius R and angle CAB = 60°
i

q
81egR2

a) The electric field at point O is

directed along the negative x —axis

b) The Potential energy of the system is zero
qZ

c) The magnitude of the force between the charges at C and B is Py
0

a
12megR

There is a uniform electric field of strength 103V /m along y-axis. A body of mass 1g and charge 107°C is
projected into the field from origin along the positive x-axis with a velocity 10m/s. Its speed in m/s after
10s is (Neglect gravitation)
a) 10 b) 5v2 c) 10v2 d) 20

. A cylindrical capacitor has charge Q and length L. If both the charge and length of the capacitor are
doubled, by keeping other parameters fixed, the energy stored in the capacitor
a) Remains same b) Increases two times  ¢) Decreases two times  d) Increases four times
The electrostatic potential inside a charged spherical ball is given by ¢ = ar? + b where 7 is the distance
from the centre g,  are constants. Then the charge density inside the ball is
a) —6agyr b) —24macg, c) —6ag d) —24magyr
Can a metal be used as a medium for dielectric
a) Yes b) No
c) Depends on its shape d) Depends on dielectric
The electric potential V is given as a function of distance x(metre) by V = (5x% + 10x — 9)volt. Value of
electric field at x = 1 is
a) —20V/m b) 6V/m c) 11V/m d) —23V/m
The work done in carrying a charge of 5uC from a point 4 to a point B in an electric field is 10m/. The
potential difference (V3 — V,) is then
a) + 2kV b) =2 kV c) +200V d) —200V
Four plates of the same area of cross-section are joined as shown in the figure. The distance between each
plate is d. The equivalent capacity across A and B will be

>—- B
2g0A b) 3g4A 9 3ep4 d) @

a
) d d 2d d
. A hollow conducting sphere of radius R has a charge (+Q) on its surface. What is the electric potential

within the sphere at a distance r = R/3 from its centre
y/ 1 1 1
a) Zero b Q 0 Q 4 %
drteg 4meg R 4rtegr
The capacity of a spherical conductor in MKS system is
R
a)

4meg
Two charged spheres of radii R; and R, having equal surface charge density. The ratio of their potential is

d) The potential at point O is

c) 4meyR d) 4megR?
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a) Ry /R, b) R2/Ry c) (R1/R3)? d) (Rz/Ry1)?

. The magnitude of electric field E in the annular region of a charged cylindrical capacitor

a) Is same throughout

b) Is higher near the outer cylinder than near the inner cylinder

c) Varies as 1/r, where r is the distance from the axis

d) Varies as 1/r2, where 7 is the distance from the axis

. A charge of Q coulomb is placed on a solid piece of metal irregular shape. The charge will distribute itself
a) Uniformly in the metal object

b) Uniformly on the surface of the object

c) Such that potential energy of the system is minimised

d) Such that the total heat loss is minimised

Charge on a-particle is

a) 48 x1071°C b) 1.6 x 1071°C c) 3.2x1071°¢c d) 6.4 x 1071°C

. Two equal charges are separated by a distance d. A third charge placed on a perpendicular bisector at x

distance will experience maximum coulomb force when

a)x =— b)ng €)x =—— d)x = ——

V2 2 2V2 2v/3

. Two unit negative charges are placed on straight line. A positive charge q is placed exactly at the mid-point
between these unit charges. If the system of these three charges is in equilibrium, the value of q (in C) is

a) 1.0 b) 0.75 c) 0.5 d) 0.25

. A capacitor of capacitance value 1u F is charged to 30 V and the battery is then disconnected. If it is
connected across a 2u F capacitor, the energy lost by the system is

a) 300 w b) 450 pf c) 225 d) 150 i/

If the electric flux entering and leaving an enclosed surface respectively are ¢, and ¢,, the electric charge
inside the surface will be

m c) u d) go(dy — b2)

a) (¢ — P1)gg b) £ £

. An electron is released from the bottom plate A as shown in the figure (E = 10*N/C). The velocity of the

electron when it reaches plate B will be nearly equal to

B Yy
+ |+ ]+

E =10*N/C

s l
E =10*N/C

a) 0.85 x 10" m/s b) 1.0 x 107 m/s c) 1.25x 107 m/s d) 1.65 x 107 m/s

. There are two equipotential surfaces as shown in figure. The distance between them is r. The charge of —q

coulomb taken from the surface 4 to B, the resultant work done will be




Find equivalent capacitance between A and B

¢ 4 _ 4+ B
c c c
c c

a) 6C b) 5C c) 3¢ d) 2¢

. Africtionless dielectric plate S is kept on a frictionless table T. A charged parallel plate capacitance C (of

which the plates are frictionless) is kept near it. The plate S is in between the plates. When the plate S is
left between the plates

|

a) It will remain stationary on the table

b) It is pulled by the capacitor and will pass on the other end

c) Itis pulled between the plates and will remain there

d) All the above statements are false

Two condensers, one of capacity C and the other of capacity C/2, are connected to a V-volt battery, as
shown

The work done in charging fully both the condensers is
2 1 .2 3 2 1 .2
a) 2CV b)ZCV C)ZCV d)ECV
. A parallel plate capacitor is connected to a battery. The plates are pulled apart with a uniform speed. If x is
the separation between the plates, the time rate of change of electrostatic energy of capacitor is
proportional to
a)x™?2 b) x c) x71 d) x?
Two conducting sphere of radii 77 and r» are charged to the same surface charge density. The ratio of

electric field near their surface is
a)ri/ry b)rs /rf Anr/n d1:1

. A capacitor 4 uF charged to 50 V is connected to another capacitor of 2uF charged to 100 V with plates of

like charges connected together. The total energy before and after connection in multiples of (1072 ]) is
a) 1.5and 1.33 b)1.33and 1.5 c) 3.0 and 2.67 d) 2.67 and 3.0
Capacitors are used in electrical circuits where appliances need more

a) Current b) Voltage c) Watt d) Resistance

. A hollow charged metal sphere has a radius r: If the potential difference between its surface and a point at

a distance 3rfrom the centre is I, then electrical intensity at distance 3rfrom the centre is
vV vV V vV
a) — b) — c) — d)—
) 2r ) 3r ) 4r ) 6r
In a charged capacitor, the energy resides
a) The positive charges b) Both the positive and negative charges

c) The field between the plates d) Around the edge of the capacitor plates




. An infinite number of electric charges each equal to 5 nano — coulomb (magnitude) are placed along X-
axisatx=1cm, x=2cm, x=4cm x =8cm and so on. In the setup if the consecutive charges
have opposite sign, then the electric field in Newton/Coulomb at X = 0 is

yr—— 9 x 10°N — m? /CZ]
a) 12 x 10* b) 24 x 10* c) 36 x 10* d) 48 x 10*
In the figure, a proton moves a distance d in a uniform electric field E as shown in the figure. Does the
electric field do a positive or negative work on the proton? Does the electric potential energy of the proton
increase or decrease

E
©)
—d —>p
a) Negative, increase b) Positive, decrease c) Negative, decrease d) Positive, increase
. When one electron is taken towards the other electron, then the electric potential energy of the system
a) Decreases b) Increases c) Remains unchanged  d) Becomes zero
Four electric charges +q, +q, —q and —q are placed at the corners of a square of side 2L (see figure). The
electric potential at point A, midway between the two charges +q
+q -q

A

+q
a) Zero 1 2q 1 2q 1 1 2q 1

) Wiz 04 9T (7)) Vi (7 3)
. A charged particle g is shot towards another charged particle @ which is fixed, with a speed v. It
approaches@ upto a closest distance r and then returns. If q is shot with speed2v, the closest distance of
approach would be

r r
a) 1 b) 5 c) 2r dr

. When the distance between the charged particles is halved, the force between them becomes

a) One-fourth b) Half c) Double d) Four times

Two identify long parallel conducting plates having surface charge densities +o¢ and - o respectively, are

separated by a small distance. The medium between the plates is vacuum. If g, is the dielectric permittivity
of vacuum, then the electric field in the region between the plates is

o o 20
a) 0 volts/meter b) 5 volts/meter ) volts /meter d) . volts/meter
0 0 0

The capacity of the conductor does not depend upon

a) Charge b) Voltage

c) Nature of the material d) All of these

The electric intensity due to an infinite cylinder of radius R and having charge q per unit length at a
distance r(r > R) from its axis is

a) Directly proportional to r2 b) Directly proportional to r3

c) Inversely proportional to r d) Inversely proportional to 72

The equivalent capacitance between A and B is

C C C
| | | ||
1 |}l Il

b) 3C/4 d) 4C/3




50. The force between two charges 0.06m apart is 5N. If each charge is moved towards the other by 0.01m,
then the force between them will become
a) 7.20N b) 11.25N c) 22.50N d) 45.00N
Identify the WRONG statement
a) In an electric field two equipotential surface can never intersect

b) A charged particle free to move in an electric field shall always move in the direction of E
c) Electric field at the surface of a charged conductor is always normal to the surface
d) The electric potential decrease along a line of force in an electric field

Three infinitely long charge sheets are placed as shown in figure. The electric field at point P is
\z

| EPSRIE M ——

40 40
c)—k d——k
€o &o

Electric charge is uniformly distributed along a long straight wire of radius 1 mm. The charge per cm
length of the wire is Q coulomb. Another cylindrical surface of radius 50 cm and length 1 m symmetrically
encloses the wire as shown in the figure. The total electric flux passing through the cylindrical surface is

b) 100Q 9 100 1 1000

€o (o) (o)
. Aparticle of 'm’ and charge 'q’ is accelerated through a potential difference of V volt, its energy will be

a) qv b) mqV 9 (%) v d) %

Two charges g, and g, are placed in vacuum at a distance d and the force acting between them is F. If a
medium of dielectric constant 4 is introduced between them, the force now will be

F F
4F b) 2F = d) -
a) ) )3 )7

Charges +2q, +q and +q are placed at the corners 4, B and C of an equilateral triangle ABC. If E is the
electric field at the circumcentre O of the triangle, due to the charge +g, then the magnitude and direction
of the resultant electric field at O is

a) E along AO b) 2E along AO c) E along BO d) E along CO

The value of electric potential at any point due to any electric dipole is

p X T 7 p. T
b) k.2 - c) k.p_z d) k_p_3
T r T

> o

In the circuit shown in figure, each capacitor has a capacity of 3uF. The equivalent capacity between A and
Bis




3
a) Z,uF b) 3uF c) 6uF

. What is the effective capacitance between points X and Y

c) 12uF d) 6uF
In the figure a potential of + 1200 V is given to point A and point B is earthed, what is the potential at the
point P

ayF
[l
11

3uF
=

a) 100V b) 200V c) 400V d) 600V
Conduction electrons are almost uniformly distributed within a conducting plate. When placed in an

electrostatic field E, the electric field within the plate
a) Is zero b) Depends upon E
- d) Depends upon the atomic number of the
c) Depends upon E .
conducting element
The charge deposited on 4uF capacitor in the circuit is
12V

4uF — —ulF

6ut
1

a) 6 x107°C b) 12 x 1076C c) 24x1076C d) 36 x 10~¢C
The magnitude of electric field intensity E is such that, an electron placed in it would experience an
electrical force equal to its weight is given by

mg e 2

e
a) mge b) e ) mg d) W‘g

. While a capacitor remains connected to a battery and dielectric slab is applied between the plates, then

a) Potential difference between the plates is changed b) Charge flows from the battery to the capacitor

c) Electric field between the plates increases d) Energy store in the capacitor decreases

Three charges —q4, +q, and —q3 are placed as shown in the figure. The x-component of the force on —gq, is
proportional to

“o
42 43 . 92 43 4z 43 . 42 | 43

a)b—z—a—zsmﬁ b)ﬁ—ﬁcose c)ﬁ+ﬁsm6 d)ﬁ+;c056

Two condensers C; and C, in a circuit are joined as shown in figure. The potential of point 4 is V; and that

of B is V/,. The potentials of point D will be




C,Vi + GV, CiVi + GV, G,V — GV,
C+C, T+ G 4= 15,
. A parallel plate air capacitor has a capacitance of 100uuF. The plates are at a distance d apart. If a slab of
thickness t(t < d) and dielectric constant 5 is introduced between the parallel plates, then the capacitance
will be
a) 50 uuF b) 100 uuF c) 200 puuF d) 500 uuF
The points resembling equal potentials are
S

1
a) > L+ 1)

R
a) Pand Q b) S and Q c) Sand R d) Pand R

. What is angle between electric field and equipotential surface?

a) 90°always b) 0° always c) 0°to 90° d) 0° to 180°
Two equal charges q are placed at a distance of 2a and a third charge —2gq is placed at the midpoint. The
potential energy of the system is
2 6 2 7 2 9 2
a) — b) —1 S — d) —
8mega 8mega 8mega 8mega

. An electric dipole is put in north-south direction in a sphere filled with water. Which statement is correct

a) Electric flux is coming towards sphere
b) Electric flux is coming out of sphere
c) Electric flux entering into sphere and leaving the sphere are same
d) Water does not permit electric flux to enter into sphere
If 3 charges are placed at the vertices of equilateral triangle of charge 'q" each. What is the net potential
energy, if the side of equilateral Ais [ cm

1 ¢ 1 2q? 1 3q? 1 4q?

— b — c — d —
4mey 1 4mey 4mey 1 4mey 1

. An electric dipole of moment p is placed at the origin along the x-axis. The electric field at a point P, whose

position vector makes an angle 8 with the x-axis, will make an angle .... With the x-axis, where tan 8 =
Ztan@
2

a) a b) 8 l+a d) 0 + 2«

. Along, hollow conducting cylinder is kept coaxially inside another long, hollow conducting cylinder of

larger radius. Both the cylinders are initially electrically neutral.

a) A potential difference appears between the two cylinders when a charge density is given to the inner
cylinder

b) A potential difference appears between the two cylinders when a charge density is given to the outer
cylinder

c) No potential difference appears between the two cylinders when a uniform line charge is kept along the
axis of the cylinders

d) No potential difference appears between the two cylinders when same charge density is given to both
the cylinders

The bob of simple pendulum is hanging vertically down from a fixed identical bob by means of string of

length [. If both bobs are charged with a charge with a charge q each, time period of the pendulum is

(ignore the radii of the bobs)

l l I
2T |————< 2T |————< h _
e V-




. A spherical portion has been removed from a solid sphere having a charge distributed uniformly in its
volume as shown in the figure. The electric field inside the emptied space is

a) Zero everywhere b) Non-zero and uniform

c) Non-uniform d) Zero only at its centre

Four metal conductors having different shapes

I. Asphere

I[I. Cylinder

[II. Pear

IV. Lightning conductor

are mounted on insulating stands and charged. The one which is best suited to retain the charges for a
longer time is

a)l b) 2 c)3 d) 4

Two identical charges repel each other with a force equal to 10 mg wt when they are 0.6 m apart in air (
g = 10ms™2). The value of each charge is

a) 2mC b)2x1077C c) 2nC d)2u C

Two small spheres of masses M; and M, are suspended by weightless insulating threads of lengths L, and
L,. The spheres carry charges Q; and @, respectively. The spheres are suspended such that they are in
level with one another and the threads are inclined to the vertical at angles of 8; and 6, as shown. Which
one of the following conditions is essential, if 8; = 6,

a)M; # M, butQ, =Q,; b)M; =M, c) Q1 =10 d) L, =L,
. A metallic shell has a point charge gkept inside its cavity. Which one of the following diagrams correctly
represents the electric lines or forces?

B 9 B &

The electric field inside a spherical shell of uniform surface charge density is

a) Zero b) Constant, less than zero

c) Directly proportional to the distance from the d) None of the above
centre

In an isolated parallel plate capacitor of capacitance C, the four surface have charges @4, @,, Q5 and Q, as

shown. The potential difference between the plates is
QI Q3

Q2 Q4




a)Q1+Qz+Q3+Q4 b)Q2+Q3 C)Qz—Qs d)Q1+Q4

2C 2C 2C 2C
. A pendulum bob carries a negative charge —-q .A positive charge + q is held at the point of support. Then,

the time period of the bob is

a) Greater than Zn\/g b) Less than Zn\/g c) equal to ZH\E d) Equal to 27r\/2%L

0.2F capacitor is charged to 600 V by a battery. On removing the battery, it is connected with another
parallel plate condenser of 1F. The potential decreases to

a) 100 volts b) 120 volts c) 300 volts d) 600 volts

Identify the wrong statement in the following. Coulomb’s law correctly describes the electric force that
a) Binds the electrons of an atom to its nucleus

b) Binds the protons and neutrons in the nucleus of an atom
c) Binds atoms together to form molecules
d) Binds atoms and molecules together to form solids
. An electric dipole is placed in an electric field generated by a point charge
a) The net electric force on the dipole must be zero
b) The net electric force on the dipole may be zero
c) The torque on the dipole due to the field must be zero
d) The torque on the dipole due to the field may be zero
. A cube of side b has a charge q at each of its vertices. The electric field due to this charge distribution at the
centre of this cube will be
a) q/b? b) q/2b? c) 32q/b? d) Zero
Two capacitors of capacitance 3u F and 6u F are charged to a potential of 12 VV each. They are now
connected to each other, with the positive plate of each joined to the negative plate of the other. The
potential difference across each will be
a) 6 volt b) 4 volt c) 3volt d) Zero
There are two metallic spheres of same radii but one is solid and the other is hollow, then
a) Solid sphere can be given more charge b) Hollow sphere can be given more charge
c) They can be charged equally (maximum) d) None of the above
. An infinite line charge produce a field of 7.182 x 108 N/C at a distance of 2 cm. The linear charge density
is
a)7.27x107* C/m b) 7.98 X 10~* C/m €) 711x 1074 C/m d)7.04x 1074 C/m
Three infinitely long charge sheets are placed as shown in figure. The electric field at point P is
AZ

40 . 40 .
c)—k d)——=Fk
€o &o

. A given charge is situated at a certain distance from an electric dipole in the end-on position experiences a
force F. If the distance of the charge is doubled, the force acting on the charge will be

a) 2F b) F/2 c) F/4 d) F/8

. Aslab of material of dielectric constant K has the same area as the plates of a parallel plate capacitor but

has a thickness G) d, where d is the separation of the plates. The ratio of the capacitance C (in the

presence of the dielectric) to the capacitance C; (in the absence of the dielectric) is

3 4
b) — d)—
)4K C )3K




The magnitude of electric field at distance r from an infinitely thin rod having a linear charge density 1

is(use Gauss’s law)
A 22 A 4
) £ = 2mET b)E = TEYT ) E= 4megr O E= TEYT
. When two identical capacitors are in series have 3uF capacitance and when parallel 12uF. What is the
capacitance of each
a)6uF b)3uF c) 12u F d)9uF
The ratio of the forces between two small spheres with constant charge (a) in air (b) in a medium of
dielectric constant K is
a)l:kK b)K:1 c)1:K? d)K?:1
. An electric dipole has a pair of equal and opposite point charges gand -g separated by a distance2x. The
axis of the dipole is defined as
a) Direction from positive charge to negative charge
b) Direction from negative charge to positive charge
c) Perpendicular to the line joining the two charges drawn at the centre and pointing upward direction
d) Perpendicular to the line joining the two charges drawn at the centre and pointing downward direction
If 4 x 102 eV energy is required to moves a charge of 0.25 coulomb between two points. Then what will be
the potential difference between them
a) 178V b) 256 V c) 356V d) None of these
Condenser A has a capacity of 15uF when it is filled with a medium of dielectric constant 15. Another
condenser B has a capacity of 1nF with air between the plates. Both are charged separately by a battery of
100 V. After charging, both are connected in parallel without the battery and the dielectric medium being
removed. The common potential now is
a) 400V b) 800 V c) 1200V d) 1600V
. A capacitor is charged by a battery and the energy stored is U. The battery is now removed and the
separation distance between the plates is doubled. The energy stored now is

U
a) 5 b) U c) 2U d) 4U
. Three condensers each of capacitance 2F are put in series. The resultant capacitance is

3 2

. Aball of mass 1 g and charge 10~8C moves from a point A. where potential is 600 volt to the point B
where potential is zero. Velocity of the ball at the point B is 20 ¢m/s. The velocity of the ball at the point A
will be
a) 22.8cm/s b) 228 cm/s c) 16.8m/s d) 168 m/s

. An electric dipole of moment p is placed in the position of stable equilibrium in uniform electric field of
intensity E. It is rotated through an angle 6 from the initial position. The potential energy of electric dipole
in the final position is
a) pE cos @ b) pE sin 6 c) pE(1 —cos @) d) —pE cos @

104. The electric field intensity E, due to an electric dipole of moment p, at a point on the equatorial line is
a) Parallel to the axis of the dipole and opposite to the direction of the dipole moment p
b) Perpendicular to the axis of the dipole and is directed away from it
c) Parallel to the dipole moment
d) Perpendicular to the axis of the dipole and is directed towards it
105. When a piece of polythene is rubbed with wool, a charge of -2x 10~7 C is developed on polythene. What
mass, is transferred to polythene?
a) 5.69x 10719 kg b) 2.25x 10719 kg ) 9.63x 10719 kg d) 11.38x 1079 kg
106. An electron moving with the speed 5 X 10 m per sec is shooted parallel to the electric field of intensity
1 X 103N/C. Field is responsible for the retardation of motion of electron. Now evaluate the distance
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travelled by the electron before coming to rest for an instant (mass of e = 9 x 10731 Kg. charge = 1.6 X
107190)
a)7m b) 0.7 mm c)7cm d) 0.7 cm

. The capacitance of a parallel plate capacitor with air as medium is 3uF. With the introduction of a
dielectric medium between the plates, the capacitance becomes 15uF. The permittivity of the medium is
a)5 b) 15
) 0.44 x 10710C2N 1 ~2 d) 8.854 x 1011 C2N~1m2

. Two similar spheres having +q and - g charge are kept at a certain distance. F force acts between the two.
If in the middle of two spheres, another similar sphere having +¢q charge is kept, then it experience a force
in magnitude and direction as
a) Zero having no direction b) 8F towards +q charge
c) 8F towards —q charge d) 4F towards +q charge

. A spherical conductor of radius 2m is charged to a potential of 120 V. It is now placed inside another
hollow spherical conductor of radius 6m. Calculate the potential to which the bigger sphere would be
raised
a)20v b) 60V c)80V d)40V

. In a parallel plate capacitor of capacitance C, a metal sheet is inserted between the plates, parallel to them.
If the thickness of the sheet is half of the separation between the plates. The capacitance will be
a)C/2 b) 3C/4 c) 4C d) 2C

. 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

a) V2c b) 2C c) % d)g

. A solid sphere of radius R has a charge Q distributed in its volume with a charge densityp = kr%, where

. . . o R.1 .
k and a are constants and ris the distance from its centre. If the electric field atr = 5 isg times thatatr =

R, find the value of a.
a) 2 b) 3 c) 2.5 d) 0.2
. Two spherical conductors A and B of radius a and b(b > a) are placed in air concentrically B is given
charge + Q coulomb and A is grounded. The equivalent capacitance of these is
ab b?
a) 4me, p b) 4meg(a + b) c) 4megb d) 4me, >

114. A neutral water molecule (H,0) in it’s vapor state has an electric dipole moment of magnitude 6.4 X
1073% ¢ — m. How far apart are the molecules centres of positive and negative charge
a)4dm b) 4 mm c) 4um d) 4 pm
115. A point charge q is placed at a distance a/2 directly above the centre of a square of side a. The electric flux
through the square is
a) q/&o b) q/meo c) q/4¢ d) q/6¢
.C,V,U and Q are capacitance, potential difference, energy stored and charge of parallel plate capacitor
respectively. The quantities that increases when a dielectric slab is introduced between the plates without
disconnecting the battery are
a)VandC b) Vand U c) Uand Q d) V and Q
. The potentials of the two plates of capacitor are +10V and —10 V. The charge on one of the plates is 40 C.
The capacitance of the capacitor is
a)2F b)4 F c)05F d)0.25F
. In the circuit shown here C; = 6uF, C, = 3uF and battery B = 20V. The switch S; is first closed. It is then
opened and afterwards S is closed. What is the charge finally on C,




a) 120uC b) 80uC c) 40uC d) 20uC
. Figure shows a charged conductor resting on an insulating stand. If at the point P the charge density is o,
the potential is V and the electric field strength is E, what are the values of these quantities at point Q

Insulating stand

Charge Potential Electric
Density intensity
a)>o >V >FE b)>o % >FE
<o % E d<ao % <E
. If q is the charge per unit area on the surface of a conductor, then the electric field intensity at a point on
the surface is

a) (ei) normal to surface b) (%) normal to surface
0 0

c) <) tangential to surface d) —L) tangential to surface
o 2¢&g

. Two metal spheres of capacitance C; and C, carry some charges. They are put in contact and then
separated. The final charges Q; and Q, on them will satisfy
h_G ¢ G
b) TG, > d) 5 < G
. A point Q lies on the perpendicular bisector of an electrical dipole of dipole moment p. If the distance of Q
from the dipole is r (much larger than the size of the dipole), then electric field at Q is proportional to
a)p~landr2 b) p and r 2 c) p?andr3 d)pandr3
. Let C be the capacitance of a capacitor discharging through a resistor R. Suppose t; is the time taken for
the energy stored in the capacitor to reduce to half its initial value and ¢, is the time taken for the charge to

reduce to one-fourth its initial value. Then the ratio t, /t, will be
1 1
a) 2 b) 1 = d)=
2 4

. Two identical charged spheres are suspended by strings of equal lengths. The strings make an angle of 30°
with each other. When suspended in a liquid of density 0.8 gcm™3, then angle remains the same. If density
of the material of the sphere is 16g cm™3, the dielectric constant of the liquid is
a) 4 b) 3 c) 2 d)1

. When a slab of dielectric material is introduced between the parallel plates of a capacitor which remains
connected to a battery, then charge on plates relative to earlier charge
a) Isless b) Is same
c) Is more d) May be less or more depending on the nature of

the material introduced

. A charged particle of mass m and charge q is released from rest in a uniform electric field E. Neglecting the
effect of gravity, the kinetic energy of the charged particle after 't’ second is
2 Eq*m b 2242 9 E2q?t?

2t2 mq 2m




127. On rotating a point charge having a charge g around a charge @Q in a circle of radius r. The work done will
be
q X 2mQ c) Zero 4 Q
r 2&o1
128. A body can be negatively charged by
a) Giving excess of electrons to it b) Removing some electrons from it
c) Giving some protons to it d) Removing some neutrons from it
. Four condensers are joined are shown in the adjoining figure. The capacity of each is 8uF. The equivalent

capacity between the points 4 and B will be

I

a) Q X 2nr b)

a) 32uF b) 2uF c) 8uF d) 16uF

. Under the action of a given coulombic force the acceleration of an electron is 2.5 X 10%?2m/s?2. Then the
magnitude of the acceleration of a proton under the action of same force is nearly
a) 1.6 x 107 9m/s? b) 9.1 x 1031m/s? c) 1.5 x 10°m/s? d) 1.6 x 10?27 m/s?

. Three plates of common surface area A are connected as shown. The effective capacitance will be

a ﬁ b) 3g04 c 5% 2&94
d d 2.d d
. Two metal pieces having a potential difference of 800V are 0.02m apart horizontally. A particle of mass

d)

1.96 x 10~ *°kg is suspended in equilibrium between the plates. If e is the elementary charge, then charge
on the particle is
a)e b) 3e c) 6e d) 8e
. A capacitor of capacity C; is charged upto I/ volt and then connected to an uncharged capacitor of capacity
C,. Then final potential difference across each will be
C,V C, Cc,V C,
VoG 0 (1 Z)v VG a(1-g)v
. The total capacity of the system of capacitors shown in the adjoining figure between the points 4 and B is

2u4F
A

B

a) 1uF
b) 2uF
c) 3uF
d) 4uF
. There is 10 units of charge at the centre of a circle of radius 10m. The work done in moving 1 unit of
charge around the circle once is
a) Zero b) 10 units c) 100 units d) 1 unit
. A thin semi-circular ring of radius r has a positive charge g distributed uniformly over it. The net field E at
the centre O is




q . q N q R q N

a) Amr2g,r? b) At2er2 ) ) 2m2eyr? d) 2m2egyr? J
. Two capacitor A and B are connected in series with a battery as shown in the figure. When the switch S is
closed and the two capacitors get charged fully, then
2uF 3uF
I [
N I
A

, /.
oy S
a) The potential difference across the plates of A is 4V and across the plates of B is 6V
b) The potential difference across the plates of A is 6V and across the plates of B is 4V
c) The ratio of electrical energies storedin Aand Bis 2 : 3
d) The ratio of chargeson Aand B is 3 : 2
. There are two charged identical metal spheres 4 and B repel each other with a force 3x 107> N. Another
identical uncharged sphere C is touched with A and then placed at the mid-point between A and B. net
force on C is
a)1x107>N b)2x 107> N c) 1.5x107°N d)3x107>N
139. Aresistor 'R" and 2uF capacitor in series is connected through a switch to 200 V direct supply. Across the
capacitor is a neon bulb that lights up at 120 V. Calculate the value of R to make the bulb light up 5s after
the switch has been closed. (log;, 2.5 = 0.4)
a) 1.3 x 10*Q b) 1.7 x 10°Q c) 2.7 x 10°Q d) 3.3 x 1070
. The force of interaction between two charges q; = 6 Cand g, = 2uCis 12 N. If charge g = —2uC is added
to each of the charges, then the new force of interaction is
a)2x1077N b) Zero c) 30N d)2x1073N
. Two spherical conductors A and B of radii 1 mm and 2 mm are separated by a distance of 5 cm and are
uniformly charged. If the spheres are connected by a conducting wire then in equilibrium condition, the
ratio of the magnitude of the electric fields at the surfaces of spheres A and B is
a) 1:2 b) 2:1 c) 1:4 d) 4:1
. Consider a neutral conducting sphere. A positive point charge is placed outside the sphere. The net charge
on the sphere is then
a) Negative and distributed uniformly over the surface of the sphere
b) Negative and appears only at the point on the sphere closest to the point charge
c) Negative and distributed non-uniformly over the entire surface of the sphere
d) Zero

. The resultant capacitance of given circuit is
P

|
|

2C




144. Two charges q; and g, are placed 30 cm apart, as shown in the figure. A third charge g5 is moved along the

arc of a circle of radius 40 cm from C to D. The change in the potential energy of the system is 47‘2 k,
0

where k is
a3

a) 8¢, b) 8 g4 c) 64 d) 6q,
. A thin metal plate P is inserted half way between the plates of a parallel plate capacitor of capacitance C in
such a way that it is parallel to the two plates. The capacitance now becomes
a)C b) C/2 c) 4C d) None of these
. Two protons are a distance of 1 X 10™%m from each other. The forces acting on them are
a) Nuclear force and coulomb force b) Nuclear force and gravitational force

c) Coulomb force and gravitational force d) Nuclear, coulomb and gravitational force
A
K

B

D

A thin conducting ring of radius R is given a charge +Q. The electric field at the centre O of the ring due to
the charge on the part AKB of the ring is E. The electric field at the centre due to the charge on the part
ACDB of the ring is
a) E along KO b) 3 E along OK c) 3 E along KO d) E along OK

. Which of the following statement is correct?
a) Electric field is zero on the surface of current carrying wire.
b) Electric field is non-zero on the axis of hollow current carrying wire
9 Surface integral of magnetic field for any closed surface is equal to u, times of total algebraic sum of

current which are crossing through the closed surface

d) None of the above

. The charge given to any conductor resides on its outer surface, because
a) The free charge tends to be in its minimum potential energy state
b) The free charge tends to be in its minimum kinetic energy state
c) The free charge tends to be in its maximum potential energy state
d) The free charge tends to be in its maximum kinetic energy state

. A 10 uF capacitor is charged to a potential difference of 1000 V. The terminals of the charged capacitor are
disconnected from the power supply and connected to the terminals of an uncharged 6uF capacitor. What
is the final potential difference across each capacitor
a) 167V b) 100V c) 625V d) 250V

. The plates of a parallel plate condenser are pulled apart with a velocity v. If at any instant their mutual
distance of separation is d, then the magnitude of the time of rate of change of capacity depends on d as
follows
a)1/d b) 1/d? c) d? d)d

. If a dielectric substance is introduced between the plates of a charged air-gap capacitor. The energy of the
capacitor will
a) Increase b) Decrease
c) Remain unchanged d) First decrease and then increase




153. Two capacitors each of capacity 2uF are connected in parallel. This system is connected in series with a

third capacitor of 12uF capacity. The equivalent capacity of the system will be
a) 16uF b) 13uF c) 4uF d) 3uF

. The top of the atmosphere is at about 400 kV with respect to the surface of the earth, corresponding to an
electric field that decreases with attitude. Near the surface of the earth, the field is about 100 Vm 1. Still,
we do not get an electric shock as we step out of our house into the open house because (assume the house
to be a steel cage so that there is no field inside)
a) There is a potential difference between our body and the ground
b) 100 Vm™1 is not a high electric field so that we do not feel the shock
c) Our body and the ground forms and Equipotential surface
d) The atmosphere is not a conductor

. The charge on any one of the 2u F capacitors and 1u F capacitor will be given respectively (in u C) as

b) 2,1 11 d) 2,2

. A 4 uF capacitor, a resistance of 2.5 MQ is in series with 12 IV battery. Find the time after which the
potential difference across the capacitor is 3 times the potential difference across the resistor. [Given
In(2) = 0.693]
a) 13.86s b) 6.93 s c)7s d)14s

. A cube of metal is given a positive charge Q. For the above system, which of the following statements is
true
a) Electric potential at the surface of the cube is zero b) Electric potential within the cube is zero
c) Electric field is normal to the surface of the cube d) Electric field varies within the cube

. 100 capacitors each having a capacity of 10uF are connected in parallel and are charged by a potential
difference of 100 kV. The energy stored in the capacitors and the cost of charging them, if electrical energy
costs 108 paise per kW h, will be
a) 107 joule and 300 paise b) 5 x 10° joule and 300 paise
c) 5 x 10° joule and 150 paise d) 107joule and 150 paise

. Four metal conductors having different shapes
1. Asphere 2. Cylindrical
3. Pear 4. Lightning conductor
Are mounted on insulating stands and charged. The one which is best suited to retain the charges for a
longer time is
a)1 b) 2 c)3 d) 4

. Two identical conducting spheres carrying different charges attract each other with a force F when placed
in air medium at a distance 'd’ apart. The spheres are brought into contact and then taken to their original
positions. Now the two spheres repel each other with a force whose magnitude is equal to that of the
initial attractive force. The ratio between initial charges on the spheres is

a)—(3+ \/g) only b) —3 ++/8 only
) —(3+V8)or (-3 +8) d) +v3

. A sample of HCl gas is placed in an electric field of 3 X 10* NC~1. The dipole moment of each HCl molecule

is 6 x 1073% x m. The maximum torque that can act on a molecule is
a)2x 1073*C2N~tm b) 2 X 1073*Nm
c) 18 X 10726 Nm d) 0.5 x 103*C2N"tm™?!
. A metallic solid sphere is placed in a uniform electric field. The lines of force follow the path(s) shown in
figure as
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a)l b) 2 c)3 d) 4
163. Dimensions of g, are

a) MT1L3T*A2 b) MOL™3T3A3 c) MTIL73T3A d) MTIL73T A?
164. 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

a) Become zero b) Increase c) Decrease d) Remain same
165. What is not true for equipotential surface for uniform electric field?

a) Equipotential surface is flat

b) Equipotential surface is spherical

c) Electric lines are perpendicular to equipotential surface

d) Work done is zero

. Two infinite plane parallel sheets separated by a distance d have equal and opposite uniform charge
densities o. Electric field at a point between the sheets is
a) Zero b) g
€o

o
c) 2—80
. A charge Q is enclosed by a Gaussian spherical surface of radius R. If the radius is doubled, then the
outward electric flux will
a) Be doubled b) Increase four times c) Be reduced to half d) Remain the same

d) Depends upon the location of the point

- Consider a system of three charges %,%and — Z?q placed at point 4, Fand ( respectively, as shown in the
figure. Take Oto be the centre of the circle of radius R and angle CAB=60°.

q

a) The electric field at point Ois —p

directed along the negative x-axis

b) The potential energy of the system is zero
The magnitude of the force between the charges at Cand Bis
A q
54meyR?
The potential at point Ois
d 4
12megR
. Four charges equal to —Q are placed at the four corners of a square and a charge q is at its centre. If the
system is in equilibrium the value of q is

a)—%(1+2\/§) b)%(1+2\/§) c)—%(1+2\/§) d)§(1+2\/§)

. Two conducting spheres of radii 5 cm and 10 cm are given a charge of 15uC each. After the two spheres
are joined by a conducting wire, the charge on the smaller sphere is
a) 5ucC b) 10uC c) 15uC d) 20uC

. In the given circuit, a charge of +80 uC is given to the upper plate of the 4 uF capacitor. Then in the steady
state, the charge on the upper plate of the 3 uF capacitor is




a) +32 uC b) +40 uC c) +48 uC d) +80 uC
172. A hollow sphere of charge does not produce an electric field at any
a) Point beyond 2 metres b) Point beyond 10 metres
c) Interior point d) Outer point
173. A point Qlies on the perpendicular bisector of an electrical dipole of dipole moment p. If the distance of @
from the dipole is r (much larger than the size of the dipole), then the electric intensity Fat Qis
proportional to
a)r—? b) r=* c)rt d)r—3
. Figures below show regular hexagons, which charges at the vertices. In which of the following cases the
electric field at the centre is not zero

qQ___Qq q’Q___Q\_q

o8y 0

qu“"Q 2q ZqQ____Q
qo\"/ ;‘)q ‘70: Q

2@ @, @@,
3) (4)

a)l b) 2 c)3 d) 4
. If an insulated non-conducting sphere of radius R has charge density p. The electric field at a distance r
from the centre of sphere (r < R) will be
pr 3pR
) 3o )=
176. A soap bubble is given a negative charge, then its radius
a) Decreases b) Increases
c) Remains unchanged d) Nothing can be predicted as information is
insufficient
. Charge Q is placed on each of (n — 1) corners of a polygon of n sides. The distance of centre of the polygon
from each corners is 'r’, then electric field at centre is
1 0 (n-1)0Q n 1 Q d) Zero
a) — b) — c —
41y T2 Ate, 12 (n—1)4me, r?
. The capacitance between the points A and B in the given circuit will be
1.5uF

pr
b)g

3uF

B

1.5u4F
a)luF b)2uF c)3uF d4ufF
. Four capacitors of each of capacity 3uF are connected as shown in the adjoining figure. The ratio of
equivalent capacitance between A and B and between A and C will be
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C
a)4:3 b)3:4 c)2:3
. The equivalent capacitance between A and B is (in u F)
3uF 3uF

1 |

1 IT
—2ulF 3ulF

|

1

3pF

)9 )1

b)%
25

.Foradipole g =2 x 107°C and d = 0.01 m. Calculate the maximum torque for this dipole if E = 5 x
10° N/C
a)1x103Nm™! b) 10 X 107 3Nm™1 c) 10 x 1073Nm d) 1 x 102Nm?

. The figure shows four situations in which charges as indicated (q >0) are fixed on an axis .In which
situation is there a point to the left of the charges where an electron would be in equilibrium?

+q -4q9 -q +4q
4 -q¢  4q ¢

a) land 2 b) 2 and 4 c) 3and 4 d) 1and 3
. If the electric field given by (Si +4j + 91(), the electric flux through a surface of area 20 unit lying in the Y-

Zplane will be
a) 100 unit b) 80unit c) 180 unit d) 20 unit

. The electric potential at a point (x, y) in the x — y plane is given by V = —kxy. The field intensity at a
distance r from the origin varies as

1 1
a) r? b) r c) = d) =
r r

. An electron falls through a small distance in a uniform electric field of magnitude 2 X 10*NC~. The
direction of the field is reversed keeping the magnitude unchanged and a proton falls through the same
distance. The time of fall will be
a) Same in both cases b) More in the case of an electron
c) More in the case of proton d) Independent of charge

. An electron of mass m,, initially at rest moves through a certain distance in a uniform electric field in time
t1. A proton of mass m,, also initially at rest takes time t, to move through and equal distance in this

uniform electric field. Neglecting the effect of gravity, the ratio of t, /t; is nearly equal to
1/2 1/2

a1 b) (m,/m,)"’ Q) (me/my)"! d) 1836
. Two unlike charges of the same magnitude Q are placed at a distance d. The intensity of the electric field at

the middle point in the line joining the two charges.

a) Zero 39 69 4Q

) ) ey )o—7> d ——7
4megd 2megd 4mend

. A solid conducting sphere of radius R; is surrounded by another concentric hollow conducting sphere of

radius R,. The capacitance of this assembly is proportional to
R, —R R, +R R4R
a) 2 1 b) 2 1 J d) 153
RiR; RiR, Ry — Ry




189. A 10uF capacitor is charged to a potential difference of 50 V and is connected to another uncharged
capacitor in parallel. Now the common potential difference becomes 20 volt. The capacitance of second
capacitor is
a) 10uF b) 20uF c) 30uF d) 15uF

. Figure (a) shows two capacitors connected in series and joined to a battery. The graph in figure (b) shows
the variation in potential as one moves from left to right on the branch containing the capacitors, if

| \;
;I ]
C1 G

a) €, >C, b) C; = C,

The information is not sufficient to decide the

relation between C1 and C,

. Three identical capacitors are combined differently. For the same voltage to each combination, the one
that stores the greatest energy is
a) Two in parallel and the third in series with it b) Three in series
c) Three in parallel d) Two in series and third in parallel with it

. Three capacitors of 2uF, 3uF and 6uF are joined in series and the combination is charged by means of a
24 volt battery. The potential difference between the plates of the 6uF capacitor is
a) 4 volt b) 6 volt c) 8volt d) 10 volt

. Equal charges q are placed at the vertices 4 and B of an equilateral triangle ABC of side a. The magnitude
of electric field at the point C is

a)

194. An uncharged sphere of metal is placed in between two charged plates as shown.
The lines of force look like

1118

T R +4+++++ A+

W W
cC d) D

195. The capacity and the energy stored in a parallel plate condenser with air between its plates are
respectively C, and W. If the air is replaced by glass (dielectric constant = 5) between the plates, the
capacity of the plates and the energy stored in it will respectively be

Wo Co Co Wo
5C,, 5W b — — d)—,—
a) 0 0 )56015 C) 515W0 )5'5
196. Effective capacitance between A and B in the figure shown is (all capacitance are in uF)

) C; <G, d)

by Y24 g V3 )5
dmeya? 4mrea? 4meya? 2mega?




a) 21 uF b) 23 uF c) %MF d) ?MF

. Two charged spheres of radii 10 cm and 15 c¢m are connected by a thin wire. No charge will flow, if they
have
a) The same charge on each b) The same potential
c) The same energy d) The same field on their surface

. Point charges q; = 2uC and q, = —1uC are kept at points x = 0 and x = 6 respectively. Electrical
potential will be zero at points
a)x=2andx =9
b)x=1landx =5
c)x=4andx =12
d)x=—-2andx =2

. The electric field due to an electric dipole at a distance r from its centre in axial position is E. If the dipole
is rotated through an angle of 90° about its perpendicular axis, the electric field at the same point will be
a)E

E
b) —
)4-

E
c)E
d) 2E

. A total charge Q is broken in two parts Q; and Q, and they are placed at a distance R from each other. The
maximum force of repulsion between them will occur, when

2 3
a)Q2=%,Q1=Q—% b)Qz=%'leQ—?Q C)sz%'Q1:TQ d)Q1:§:Q2:§

. Two pint charges + 8q and -2q are located at x = 0 and x = L respectively. The location of a point on the
x- axis at which the net electric field due to these two point charges is zero is
a) 2L b) L/4 c) 8L d) 4L

. Two long conductors, separated by a distance d carry currents I; and I, in the same direction. They exert a
force F on each other. Now the current in one of them is increased to two times and its direction is
reversed. The distance is also increased to 3d. The new value of the force between them is
a) -2F b) F/3 c) -2F/3 d)-F/3

. Two small spherical balls each carrying a charge Q = 10uC (10 micro — coulomb) are suspended by two
insulating threads of equal lengths 1m each, from a point fixed in the ceiling. It is found that in equilibrium
threads are separated by an angle 60° between them, as shown in the figure. What is the tension in the

. . 1 — 9 2
threads (Given: e 9x10°Nm/C*)

0 0
a) 18N b) 1.8 N c) 0.18 N d) None of the above
204. Which of the following graphs shows the variation of electric field E due to a hollow spherical conductor of
radius R as a function of distance from the centre of the sphere

b) ¢ ) e d) ¢

R x R r R r
. In infinite parallel plane sheet of a metal is charged to charge density o coulomb per square metre in a
medium of dielectric constantK. Intensity of electric field near the metallic surface will be
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E=— b)E = — E= OE=—
b =% VE=5 VE =0 K VE=o0

. A negatively charged plate has charge density of 2 X 1076C/m?. The initial distance of an electron which is
moving towards the plate, cannot strike the plate, if it is having energy of 200eV
a) 1.77 mm b) 3.51 mm c) 1.77 cm d)3.51cm

. In the given figure two tiny conducting balls of identical mass m and identical charge g hang from non-
conducting threads of equal length L. Assume that 6 is so small that tan 8 = sin 8, then for equilibrium x is
equal to

2 3 2 \3 272 \3 2 3
a) (4L ¥ by (9L ¥ o 9L ¥ Q4L ¥
2megmyg 2megmyg 4megmg 4megmg

. An electric dipole in a uniform electric field experiences (When it is placed at an angle 8 with the field)
a) Force and torque both b) Force but no torque
c) Torque but no force d) No force and no torque

. In a parallel plate capacitor the separation between the plates is 3 mm with air between them. Now a 1mm
thick layer of a material of dielectric constant 2 is introduced between the plates due to which the capacity
increases. In order to bring its capacity to the original value the separation between the plates must be
made
a) 1.5mm b) 2.5 mm c) 3.5mm d) 4.5 mm

. Two point charges +9¢e and +e are at 16 cm away from each other. Where should another charge g be
placed between them so that the system remains in equilibrium
a) 24 cm from + 9e
b) 12 cm from + 9e
c) 24 cm from + e
d) 12 cm from + e

. A cylinder of radius r and length [ is placed in an uniform electric field £ parallel to the axis of the cylinder.
The total flux for the surface of the cylinder is given by
a) Zero b) 2nr2E c) nr’E d) (nr? + nl®)E

. Charges +q and — q are placed at point 4 and B respectively which are a distance 2L apart, C is the
midpoint between A and B. The work done in moving a charge +Q along the semicircle CRD is

qQ qQ

d_
3) 6m €, L N

b) c)

4m €y L 2w €y L

. The energy required to charge a parallel plate condenser of plate separation d and plate area of cross-
section A such that the uniform electric field between the plates is E, is

1 1
a) €, E*Ad b) - € E*Ad ) 5 € E*/A.d d) €, E2/Ad

. Two capacitors each of 1uF capacitance are connected in parallel and are then charged by 200 volts d. c.
supply. The total energy of their charges (in joules) is
a) 0.01 b) 0.02 c) 0.04 d) 0.06

. The electric field near a conducting surface having a uniform surface charge density o is given by
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a) ei and is parallel to the surface b) 28—0 and is parallel to the surface
0 0

. 2 .
c) gi and is normal to the surface d) S—U and is normal to the surface
0 0

. Three charges - q; + q, and —q; are placed as shown in the figure. The x —component of the force on - q;
is proportional to

a)%—%cos@ b)%+%sin9 c)%+%cos€ d)%—%sin@
. Top of the stratosphere has an electric field E (in units of V /m) nearly equal to
a)o b) 10 c) 100 d) 1000
. A 2uF capacitor is charged as shown in figure. The percentage of its stored energy dissipated after the

switch S is turned to position 2 is

a) 0% b) 20% c) 75% d) 80%

. Electric field strength due to a point charge of 5 uC at a distance of 80 cm from the charge is
a) 8 x 10*N/C b) 7 x 10*N/C c) 5x 10*N/C d) 4 x 10*N/C

. A given charge situated at a certain distance from an electric dipole in the end on opposition, experiences a
force F. If the distance of charge is doubled, the force acting on the charge will be
a)2 F b) F/2 c) F/4 d) F/8

. A spherical drop of mercury having a potential of 2.5 V is obtained as a result of merging 125 droplets. The
potential of constituent droplets would be
a)1.0vVv b) 0.5V c) 0.2V d)01Vv

. A region surrounding a stationary electric dipoles has
a) Magnetic field only b) Electric field only
c) Both electric and magnetic fields d) No electric and magnetic fields

. The plates of a capacitor are charged to a potential difference of 320 volts and are then connected across a
resistor. The potential difference across the capacitor decays exponentially with time. After 1 second the
potential difference between the plates of the capacitor is 240 volts, then after 2 and 3 seconds the
potential difference between the plates will be
a) 200and 180V b) 180 and 135V c) 160and 80V d) 140 and 20V

. The distance between two point charges is increased by 10%. The force of interaction between them
a) Increased by 10% b) decreased by 10% c) decreased by 17% d) decreased by 21%

.If 1010 electrons are acquired by a body every second, the time required for the body to get a total charge
of 1 C will be
a) Two hours b) Two days c) Two years d) 20 years

. Electric charge is uniformly distributed along a long straight wire of radius 1mm. The charge per cm length
of the wire is Q coulomb. Another cylindrical surface of radius 50 cm and length 1m symmetrically

encloses the wire. The total electric flux passing through the cylindrical surface is

b) 1009 0 % q 1009

o & e




227. A non-conducting ring of radius 0.5m carries a total charge of 1.11 x 1071°C distributed non-uniformly on

its circumference producing an electric field E everywhere in space. The value of the line integral
fll:o(()) —E.dl (I = 0 being centre of the ring) in volt is
a) +2 b) -1 c) —2 d) Zero

. The potential of the electric field produced by point charge at any point (x, y, ) is given by V = 3x2 + 5,
where x, y are in metres and Vis in volts. The intensity of the electric field at (-2,1,0) is
a) +17 Vm™1 b) —17 Vm™?! c) +12Vm™1 d) —12Vm™?

. Three positive charges of equal value g are placed at the vertices of an equilateral triangle. The resulting
lines of force should be sketched as in

r

O AR

. Six charges, three positive and three negative of equal magnitude are to be placed at the vertices of a
regular hexagon such that the electric field at Ois double the electric field when only one positive charge
of same magnitude is placed at R Which of the following arrangements of charges is possible for 2, Q, R, S,
Tand Urespectively?

p_0
UR
T S
a) +I_I+I_l_l+ b) +I_P+P_I+I_ C) +J+I_I+1_1_ d) _I+I+I_I+I_
. 4 point charges each +q is placed on the circumference of a circle of diameter 2d in such a way that they
form a square. The potential at the centre is

a) 0 4d

4q q
b) i ) 7 d) 1d
. N identical spherical drops charged to the same potential V are combined to form a big drop. The potential
of the new drop will be
a)Vv b)V/N ) VXN d)V x N?/3

233. An arc of radius r carries charge. The linear density of charge is A and the arc subtends a angle g at the

centre. What is electric potential at the centre

A b A A d A
A 1, 8¢, ) 12¢, ) Toe,
234. The work done in bringing a unit positive charge from infinite distance to a point at distance x from a

positive charge Q is W. Then the potential ¢ at that point is
w
b) W c) — d) WweQ
X

235. A parallel plate capacitor is made by stacking n equally spaced plates connected alternately. If the

capacitance between any two plates is C then the resultant capacitance is
a)C b) nC ) (n—1)C d)(n+1)C

. Electric field strength due to a dipole at a point on the axial line of dipole is
a) From positive charge to negative charge b) From negative charge to positive charge
c) Along the equatorial line d) At an angle to axial line

. Charges 5uC and 10uC are placed 1 m apart. Work done to bring these charges at a distance 0.5 m from
each other is
a) 9 X 10%] b) 18 x 10%] c) 45x1072] d)9ox1071]

. The electric flux for Gaussian surface A that enclose the charged particles in free space is (given gq; =
—14nC,q, = 78.85nC,q; = =56 nC)
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Gaussian

g3 surface A
9 Gaussian
surface B
a) 103Nm?Cc~1
b) 103CN~1m=2
) 6.32x 103Nm?C?
d) 6.32 x 103CN~tm™2
. Two equal metal balls are charged to 10 and -20 units of electricity. Then they are brought in contact with
each other and then again separated to the original distance. The ratio of magnitudes of the force between
the two balls before and after contact is

a) 8:1 b) 1:8 c) 2:1 d) 1:2

- Two charges are at a distance 'd’ apart. If a copper plate (conducting medium) of thickness % is placed
between them, the effective force will be
a) 2F b) F/2 c) 0 d)2F

. Two identical positive charges are fixed on the y-axis at equal distances from the origin O. A negatively
charged particle starts on the x-axis, at a large distance fromO, moves along the x-axis, passes through O
and moves far away from 0. Its acceleration a is taken as positive along its direction of motion. The best
graph between the particle’s acceleration and its x-coordinate is represented by

f

N\

X

T
—

242. The electric dipole moment of an electron and a proton 4.3 nm apart is




a) 6.88 x 107%8cm b) 2.56 X 1072%c%/m c) 3.72 x 107 *¢c/m d) 11 x 107*6¢?/m

243. Two protons A and B are placed in space between plates of a parallel plate capacitor charged upto VV volts
(see fig.)
Force on protons are F, and Fg then

a) Fy > Fp b) F, < Fp c) Fy = Fp d) Nothing can be said
244. Which of the following statement(s) is/are correct

2) If the electric field due to a point charge varies as ™~

valid

b) The Gauss law can be used to calculate the field distribution around an electric dipole

c) If the electric field between two point charges is zero somewhere, then the sign of the two charges is the
same
The work done by the external force in moving a unit positive charge from point A at potential V, is

(Vg —Va)
. The condensers of capacity C; and C, are connected in parallel, then the equivalent capacitance is

2

‘5 instead of r 2, then the Gauss law will still be

d)

a) Cl + CZ

. A parallel plate condenser has a capacitance 50uF in air and 110uF when immersed in an oil. The
dielectric constant 'k’ of the oil is
a) 0.45 b) 0.55 c) 1.10 d) 2.20
. Torque acting on an electric dipole in a uniform electric field is maximum if the angle between p and E is
a) 180° b) 0° c) 90° d) 45°
-

- Let three be a spherically symmetric charge distribution with charge density varying as p(r) = p, (E - E)

uptor = R,and p(r) = 0 for r > R, where r is the distance from the origin. The electric field at a distance
r(r < R) from the origin is given by
a)4ﬂp0r(5_£) b)M(E_l) 0 4p0T<E_£) d)M<E—£>
35 \3 R 4e0\3 R 35 \4 R 35\ 4 R
. Charges q, 2q, 3q and 4q are placed at the corners 4, B, C and D of a square as shown in the following
figure. The direction of electric field at the centre of the square is along

c) BD d) AC
. A spherical condenser has inner and outer spheres of radii a and b respectively. The space between the
two is filled with air. The difference between the capacities of two condensers formed when outer sphere

is earthed and when inner sphere is earthed will be
b
a) Zero b) 4meya c) 4meyb d) 4meqa ( b )
—a

. A dipole of electric dipole moment p is placed in a uniform electric field of strength E. If 8 is the angle
between positive directions of p and E, then the potential energy of the electric dipole is largest when 0 is

A T
a) Z b) E C) T d) Zero
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252. Which of the following will represent coulomb’s law
a)jgﬁd§=ei b)jgffdf=0 c)jgﬁ?d§=o d)jgﬁfdf=u01
0
. An infinite number of identical capacitors each of capacitance 1uF are connected as in adjoining figure.

Then the equivalent capacitance between A and B is

8 capacitors
16 capacitors

1
C) SHF d) oo

. In Millikan’s oil drop experiment an oil drop carrying a charge Q is held stationary by a potential
difference 2400 V between the plates. To keep a drop of half the radius stationary the potential difference
had to be made 600 V. What is the charge on the second drop

3
a)% b)g c) Q d)TQ

. A square of side 'a’ has charge Q at its centre and charge 'q’ at one of the corners. The work required in
moving the charge 'q’ from one corner to the diagonally opposite corner is

a) Zero b) Qq 0 Qqv2 4 Qq
4m €y a AT Eq a 2m €y a
. A charge of 1 uC is divided into two parts such that their charges are in the ratio of 2:3. These two charges
are kept at a distance 1 m apart in vacuum. Then, the electric force between them (in N) is
a) 0.216 b) 0.00216 c) 0.0216 d) 2.16
. A charge (—q) and another charge (+Q) are kept at two points A and B respectively. Keeping the charge
(+Q) fixed at B, the charge (—q) at A is moved to another point C such that ABC forms an equilateral
triangle of side l. The net work done in moving the charge (- q) is
1 Qq 1 Qq 1 d) Zero
a) 4me, 0l b) 4me, a2 ) 4me, Qal :
. Which of the following configurations of electric lines of force is not possible?

d) Both (b) and (c)
c) %

. An electric dipole when placed in a uniform electric field E will have minimum potential energy, if the
positive direction of dipole moment makes the following angle with E
a)m b) /2 c) Zero d) 3m/2
260. The equivalent capacitance between A and B as shown in the figure is

A
| 10uF| " 20uF

|_
10uF




85
a) ?MF b) 30uF c) 15uF d) 75uF
261. The charges Q, +q and + q are placed at the vertices of a right-angled isosceles triangle as shown. The net
electrostatic energy of the configuration is zero if Q is equal to

VT b~ Q) ~2¢ Q) +q

262. Two small spheres each having the charge +Q are suspended by insulating threads of length L from a
hook. This arrangement is taken in space where there is no gravitational effect, then the angle between the
two suspensions and the tension in each will be

2 2

0 b) 90° Lo

4me, (2L)% 4me, 2L? 41e

263. A force F acts between sodium and chlorine ions of salt (sodium chloride) when put 1¢m apart in air. The
permittivity of air and dielectric constant of water are g, and K respectively. When a piece of salt is put in
water electrical force acting between sodium and chlorine ions 1cm apart is

F F Fg,
a) X ) K_eo d) va

264. A condenser having a capacity of 6uF is charged to 100 V and is then joined to an uncharged condenser of

14uF and then removed. The ratio of the charges on 6uF and 14uF and the potential of 6uF will be

a) % and 50 volt b) % and 30 volt ) 1% and 30 volt d) 1—64 and 0 volt

265. Capacitance of a capacitor made by a thin metal foil is 2uF. If the foil is filled with paper of thickness
0.15mm, dielectric constant of paper is 2.5 and width of paper is 400mm, then length of foil will be
a) 0.34m b) 1.33m c) 134m d)339m

266. In the following diagram the work done in moving a point charge from point P to point 4, B and C is
respectively as Wy, Wy and W, then
) \/ o '

B
a) W, =Wz =W, byW,=Wg=W,=0 ) W,>Wz>W, d) Wy, < Wg < W,

267. Two small conducting spheres of equal radius have charges +10 uC and —20uC respectively and placed at
a distance R from each other experience force F;. If they are brought in contact and separated to the same
distance, they experience force F,. The ratio of F; to F, is
a)1l:8 b) —8:1 c)1:2 d)—-2:1

268. A small conducting sphere of radius r is lying concentrically inside a bigger hollow conducting sphere of

a) 180° c) 180° d) 180°,

radius R. The bigger and smaller spheres are charged with Q and q(Q > q) and are insulated from each
other. The potential difference between the spheres will be

1 Q 1 (Q 1 1
a) 4meg (g B ﬁ) b) 41, (E + g) ) 4me, (g B %) d) 4men (R

269. Seven capacitors each of capacity 2uF are to be so connected to have a equivalent capacity g uF. Which

will be the necessary figure as shown




. The combined capacity of the parallel combination of two capacitors is four times their combined capacity
when connected in series. This means that
a) Their capacities are equal b) Their capacities are 1uF and 2uF
c) Their capacities are 0.5uF and 1uF d) Their capacities are infinite

. Three infinitely charged sheets are kept parallel to x — y plane having charge densities as shown in figure.
Then the value of electric field at point P is

Z=3a AZ
Z=2a Po

. Infinite charges of magnitude q each are lying at x = 1,2,4,8 ... meter on X-axis. The value of intensity of
electric field at point x = 0 due to these charges will be
a) 12x10%gN/C b) Zero c) 6x10°¢N/C d)4x10°¢N/C
. Electric potential is given by
V = 6x — 8xy? — 8y + 6yz — 422
Then electric force acting on 2C point charge placed on origin will be
a) 2N b) 6N c) 8N d) 20N
. Ten electrons are equally spaced and fixed around a circle of radius R. Relative to V = 0 at infinity, the
electrostatic potential V and the electric field E at the centre C are
a)V #0andE # 0 b)V # 0andE =0 ) V=0andE =0 d)V=0andE #0
. Three capacitors of capacitances 3uF, 9uF and 18uF are connected once in series and another time in

parallel. The ratio of equivalent capacitance in the two cases (%) will be
a)1:15 b)15:1 c)1l:1 d)1:3

p
. Two charges of equal magnitudes and at a distance r exert a force F on each other. If the charges are
halved and distance between them is doubled, then the new force acting on each charge is
a) F/8 b) F /4 c)4F d)F/16
277.n identical droplets are charged to V volt each. If they coalesce to form a single drop, then its potential will
be
a) n?/3v b) n'/3v c) nV d)V/n

278. Three identical dipoles are arranged as shown below. What will be the net electric field at P (k == )

477.'80




k.p 2kp c) Zero
=7 b) 222
x3 x3

279. The diameter of each plate of an air capacitor is 4cm. To make the capacity of this plate capacitor equal to

282.

that of 20cm diameter sphere, the distance between the plates will be
a)4x1073m b)1x 1073m c) 1em d)1x 107 3cm

. The capacitance of a parallel plate condenser does not depend on

a) Area of the plates b) Medium between the plates
c) Distance between the plates d) Metal of the plates

. A sphere of radius R has a uniform distribution of electric charge in its volume. At a distance x from its

centre, for x < R, the electric field is directly proportional to
1

a) 72
b) l
X
c) x
d) x?2
Four identical capacitors are connected as shown in diagram. When a battery of 6 V is connected between

A and B, the charge stored is found to be 1.5 uC. The value of C; is
A

C
||/\
1T
Cy

b) 15 uF ¢) 1.5 uF d) 0.1 uF

. In the figure shown, the effective capacitance between the points A and B, if each has capacitance C, is

“ B

T

c c
2C b) — 5C d) =
a) )3 9 )5

284. A parallel plate capacitor of a capacitance of 1 farad would have the plate area of about

285.

a) 100 m? b) 1 km? c) 100 km? d) 1000 km?

Point charges +4q, —q and +4q are kept on the x —axis at points x = 0,x = a and x = 2a respectively,
then

a) Only g is in stable equilibrium b) None of the charges are in equilibrium

c) All the charges are in unstable equilibrium d) All the charges are in stable equilibrium

. Two electrons are separated by a distance of 1A. What is the coulomb force between them

a) 2.3 X 1078N b) 4.6 x 1078N c) 1.5x 108N d) None of these

. A disc of radius % having a uniformly distributed charge 6C is placed in the x — y plane with its centre at

(_Ta, 0,0). A rod of length a carrying a uniformly distributed charge 8 C is placed on the x-axis form x =

—-3a 3

% tox = %a. Two point charges -7C and 3C are placed at (%,_Ta, 0) and ( " ,Ta, 0) respectively. Consider




a cubical surface formed by six surfacesx =+ -,y = + %, z = 1 —. The electric flux through this cubical

Y

Vs
N

surface is
-2C 10C
c) —
€o
288. The acceleration of an electron in an electric field of magnitude 50 V /cm, if e/m value of the electron is
1.76 x 10 C/kg, is
a) 8.8 x 10 m/sec? b) 6.2 x 103 m/sec? c) 5.4 x 10'?m/sec? d) Zero

289. A parallel plate capacitor C with plates of unit area and separation d is filled with a liquid of dielectric

constant K = 2. The level of liquid is g initially. Suppose the liquid level decreases at a constant speed V,

the time constant as a function of time t is

(15d + 9Vt)goR 6&0R (15d — 9Vt)eyR
a) ——— b) c d)
5d + 3Vt 2d? —3dVt — 9V2t? 5d — 3Vt 2d? + 3dVt — 9V 2t
290. Charges are placed on the vertices of a square as shown. Let E be the electric field and V the potential at
the centre. If the charges on A and B are interchanged with those on D and C respectively, then

a4 BlY

‘qD C‘q

a) E remains unchanged, V changes b) Both E and V change

¢) E and V remains unchanged d) E changes, V remains unchanged

291. Two point charges of 1uC and —1pC are separated by a distance of 100 A. A point Pis at a distance of 10
cm from the mid-point and on the perpendicular bisector of the line joining the two charges. The electric
field at Pwill be
a)9NC™?! b) 0.9 Vm™1! c) 90 Vm™! d) 0.09 NC™?

292. Three charges 1 uC, 1uC and 2 uC are kept at vertices of A, B and C of an equilateral triangle ABC of 10cm
side respectively. The resultant force on the charge at C is
a) 09N b) 1.8N c) 272N d)3.12N

293. The equivalent capacitance of three capacitors of capacitance C;, C, and C; are connected in parallel is 12
units and product C;. C,. C3; = 48 unit. When the capacitors €; and C, are connected in parallel, the
equivalent capacitance is 6 units. Then the capacitances are
a)2,3,7 b)1,5,2,5,8 c) 1,56 d)4,2,6

294. Four capacitors are connected in a circuit as shown in the following figure. Calculate the effective
capacitance between the points A and B




295. Let V be the electric potential at a given point. Then the electric field E, along x direction at that point is
given by
® av av
a Vdx b) — c) - — d) -y —
) fo ) dx ) dx ) dx
. In a uniformly charged sphere of total charge Q and radius R, the electric field E is plotted as function of

distance from the centre. The graph which would correspond to the above will be

E E E E
! 1 1
a) b) c) d)
R 7r—s R r—

N RT—

. If E; be the electric field strength of a short dipole at a point on its axial line and E.that on equatorial line
at the same distance, then
a) E.=2E, b) E.= 2E: c) E,=E. d) None of these

. Three identical point charges, as shown are placed at the vertices of an isosceles right angled triangle.
Which of the numbered vectors coincides in direction with the electric field at the mid-point M of the

hypotenuse
3

a)l
b) 2
c)3
d) 4

. Two identical metal spheres charged with + 12uF and -8uF are kept at certain distance in air. They are
brought into contact and then kept at the same distance. The ratio of the magnitudes of electrostatic forces
between them before them and after contact is
a) 12:1 b) 8:1 c) 24:1 d) 4:1

- A solid sphere of radius R;and volume charge density p = pr—° is enclosed by a hollow sphere of radius R,
with negative surface charge densityo, such that the total charge in the system is zero, p, is a positive

. . . Ry .
constant and r is the distance from the centre of sphere. The ratio R—Z is
2

g

a) b) VZo /o &) Jpo/20 a2

. A spherical shell of radius R has a charge+q units. The electric field due to the shell at a point
a) Inside is zero and varies as r~! outside it b) Inside the constant and varies as r 2 outside it
c) Inside is zero and varies as r~2 outside it d) Inside is constant and varies as ! outside it
. In the given circuit if point C is connected to the earth and a potential of +2000 V is given to the point 4,
the potential at B is
10u4F 104F

B O L Lo
A —— TC

a) 1500 V b) 1000 V d) 400 V




303. A negatively charged oil drop is prevented from falling under gravity by applying a vertical electric field
100V m™1. If the mass of the drop is 1.6 X 10™3g, the number of electrons carried by the drop is (g =
10ms~—2)

a) 10'8 b) 101> c) 10° d) 1012
. Identify the false statement
a) Inside a charged or neutral conductor electrostatic field is zero
b) The electrostatic field at the surface of the charged conductor must be tangential to the surface at any
point
c) There is no net charge at any point inside the conductor
d) Electric field at the surface of a charged conductor is proportional to the surface charge density
. Two large metal plates are placed parallel to each other. The inner surfaces of plates are charged by +o
and - o(cm™2). The outer surfaces are neutral. The electric field in the region between the plates and

outside the plates is

20 0 o 20 20
a)—,— b) —,zero c) —,zero d) zero,—
& £o o & &

. Two identical balls having like charges and placed at a certain distance apart repel each other with a
certain force. They are brought in contact and then moved apart to a distance equal to half their initial
separation. The force of repulsion between them increases 4.5 times in comparison with the initial value.
The ratio of the initial charges of the balls is
a) 2 b) 3 c) 4 d) 6

. Two charges each equal to nq(n_l < \/3_’) are placed at corners of an equilateral triangle of side a. The
electric field at the third corner is E5 then (where E, = q/4mey a?)

a) E3 = E, b) E5 < E, c) E3 > E, d) E; = E,

. The resultant capacitance between A and B in the following figure is equal to

3uF 3uF  3uF

Hlll_ Hl

— 2uF 3uF
| ] —,7
[
3uF

a) 1uF b) 3uF c) 2uF d) 1.5uF

. Consider a neutral conducting sphere. A positive point charge is placed outside the sphere. The net charge
on the sphere is then
a) negative and distributed uniformly over the surface of the sphere
b) negative and appears only at the point on the sphere closest to the point charge
c) Negative and distributed non-uniformly over the entire surface of the sphere
d) Zero

. If the magnitude of intensity of electric field at a distance x on axial line and at a distance y on equatorial
line on a given dipole are equal, then x: y is
a)1:1 b) 1:v2 c) 1:2 d) ¥2:1

. Consider a parallel plate capacitor with plates 20 cm by 20 ¢m and separated by 2 mm. The dielectric
constant of the material between the plates is 5. The plates are connected to a voltage sources of 500 V.
The energy density of the field between the plates will be close to
a) 2.65]/m3 b) 1.95 J/m3 c) 1.38]/m?3 d) 0.69 J/m3

312. In the circuit shown in the figure, the potential difference across the 4.5uF capacitor is

A




8
a) §volts b) 4 volts c) 6 volts d) 8 volts

. Four point +wve charges of same magnitude (Q) are placed at four corners of a rigid square frame as shown
in figure. The plane of the frame is perpendicular to Z —axis. If a — ve point charge is placed at a distance z
away from the above frame (z << L) then

a) —ve charge oscillates along the Z — axis
b) It moves away from the frame
c) It moves slowly towards the frame and stays in the plane of the frame
d) It passes through the frame only once
. A circuit is connected as shown in the figure with the switch S open. When the switch is closed, the total
amount of charge that flows from Y to X is
3ul y 6uF

L,

S
32 61

a)o b) 54 uC c) 27 uC d) 81 uC
. Shown below is a distribution of charges. The flux of electric field due to these charges through the surface
Sis

0B

a) 3q/& b) 2q/¢ c) q/& d) Zero
. Three identical capacitors are given a charge Q each and they are then allowed to discharge through

resistance Ry, R, and R;. Their charges, as a function of time shown in the graph below. The smallest of the
three resistance is




a) Ry b) R, c) R, d) Cannot be predicted
. Three capacitors each of capacitance C and of breakdown voltage V are joined in series. The capacitance

and breakdown voltage of the combination will be
cVv |4
a)

C
—,= b — c) = d) 3¢, 3V
33 ) 3C, 3 ) 3 3V )
. Consider a thin spherical shell of radius R with its centre at the origin, carrying uniform positive surface

charge density. The variation of the magnitude of the electric field |E (r)| and the electric potential V (r)
with the distance r from the centre, is best represented by which graph

1B Vo) 10| V() B ve) |E0)| v

. The charge on 500 cc of water due to protons will be
a) 6.0 x 10%7¢C b) 2.67 x 107C c) 6 x 1023C d) 1.67 x 1023C

. A capacitor of capacitance C is charged to potential V. The flux of the electric field through a closed surface
enclosing the capacitor is

cv d) Zero
C) 2_60 )

. A finite ladder is constructed by connecting several sections, of 2uF, 4uF capacitor combinations as shown
in the figure. It is terminated by a capacitor of capacitance C. What value should be chosen for C such that
the equivalent capacitance of the ladder between the points A and B becomes independent of the number
of sections in between

4uF  4uF
i

~ 24F 5

c) 18uF d) 6uF
. Dielectric constant for metal is
a) Zero b) Infinite Al d) Greater than 1
. The electric field due to a charge at a distance of 3 m from itis 500 N /coulomb. The magnitude of the

. 1 N-m?
char EIS[ =9><109—]
g 41, coulomb?

a) 2.5 micro — coulomb b) 2.0 micro — coulomb c) 1.0 micro — coulomb d) 0.5 micro — coulomb
324. A capacitor is charged by using a battery which is then disconnected. A dielectric slab is then slipped
between the plates, which results in
a) Reduction of charge on the plates and increase of potential difference across the plates
b) Increase in the potential difference across the plate, reduction in stored energy, but no change in the
charge on the plates
c) Decrease in the potential difference across the plates, reduction in the stored energy, but no change in
the charge on the plates
d) None of the above
. The distance between the circular plates a parallel plate condenser 40 mm in diameter, in order to have
same capacity as a sphere of radius 1 metre is
a) 0.01mm b) 0.1mm c) 1.0mm d) 10mm
326. A proton is about 1840 times heavier than an electron. When it is accelerated by a potential difference of
1 kV, its kinetic energy will be
a) 1840 keV b) 1/1840 keV c) 1keV d) 920 keV




327. Consider E; = x{ + ] and E, = xy2i + x2y J; then
a) Only E; is electrostatic b) Only E, is electrostatic
c) Both are electrostatic d) None of these
. When the 10?° electrons are removed from a neutral metal plate, the electric charge on it is
a)—1.6C b)+1.6C c) 10t19¢ d)10719¢C

. In the given figure each plate of capacitance C has partial value of charge
¥
L

C
| |
11

CER, CER, CER4

R,—r1 ¢ R, +r d)Rl—r

. Between the plates of a parallel plate capacitor a dielectric plate is introduced just to fill the space between
the plates. The capacitor is charged and later disconnected from the battery. The dielectric plate is slowly
drawn out of the capacitor parallel to the plates. The plot of the potential difference across the plates and
the length of the dielectric plate drawn out is

% 14 14 4
a) b) 0 | d)
X X X

. The dimension of (1/2) gyE? (g, : permittivity of free space; E: electric field) is
a) MLT ™! b) ML?T 2 c) ML™T~2 d) ML?>T—!

. Two conducting spheres of radii 3 cm and 1 cm are separated by a distance of 10 cm in free space. If the
spheres are charged to same potential of 10 V each, the force of repulsion between them is

a);x107° N b) = x 107N ¢) 53X 107N d):x10°N

a) CE b)

. The capacity of parallel plate condenser depends on
a) The type of metal used b) The thickness of plates
c) The potential applied across the plates d) The separation between the plates
. A capacitor is kept connected to the battery and a dielectric slab is inserted between the plates. During this
process
a) No work is done
b) Work is done at the cost of the energy already stored in the capacitor before the slab is inserted
c) Work is done at the cost of the battery
d) Work is done at the cost of both the capacitor and the battery
335. Total electric flux coming out of a unit positive charge put in air is
a) & b) &g c) (4peo) ™" d) 4me,
336. A parallel plate capacitor of area A4, plate separation d and capacitance C is filled with three different
dielectric materials having dielectric constants k4, k, and k5 as shown. If a single dielectric material is to
be used to have the same capacitance C in this capacitor, then its dielectric constant k is given by

42 I

A = Area of plates
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337. Below figure (1) and (2) represent lines of force. Which is correct statement

+2k3 d)k=k1+k2+2k3

(2)
a) Figure (1) represents magnetic lines of force
b) Figure (2) represents magnetic lines of force
c) Figure (1) represents electric lines of force
d) Both figure (1) and figure (2) represent magnetic lines of force
338. The capacity of a parallel plate condenser is 10uF without dielectric. Dielectric of constant 2 is used to fill
half the distance between the plates, the new capacitance in yF is
a) 10 b) 20 c) 15 d) 13.33
339. A sphere of radius 1 cm has potential of 8000 V, then energy density near its surface will be
a) 64 x 10° J/m3 b) 8 x 103 J/m3 c) 32J/m3 d) 2.83 J/m3
340. Two insulates metallic spheres of 3uF and 5uF capacitances are charged to 300V and 500V respectively.
The energy loss, when they are connected by a wire is
a) 0.0127 b) 0.0218] c) 0.0375] d)3.75]
341. The electric flux through a closed surface area S enclosing charge @ is ¢. If the surface area is doubled,
then the flux is
a) 2¢ b) ¢/2 ) p/4 d) ¢
342. An infinite line charge produce a field of 7.182 x 108NC™'at a distance of 2 cm. The linear charge density
is
a) 7.27 X 107*Cm™! b) 7.98 x 10~*Cm™? c) 711 x 107*Cm™! d) 7.04 x 1074Cm™!
343. A point chargeq produces an electric field of magnitude 2 NC-1at a point distance 0.25 m from it. What is
the value of charge?
a) 1.39x 10711 C b) 1.39x 101 C c) 13.9x 10711 C d) 13.9x 1011 C

344. A particle A has charge +q and a particle B has charge +4q with each of them having the same mass m.

When allowed to fall from rest through the same electric potential difference, the ratio of their speed Z—A

B
will become

a) 2:1 b) 1:2 c) 1:4 d) 4:1

. The ratio of electrostatic and gravitational forces acting between electron and proton separated by a
distance 5 X 107 11m, will be (Charge on electron = 1.6 X 1071°C, mass of electron = 9.1 X 1073'kg, mass
of proton = 1.6 X 107%?7kg, G = 6.7 X 10" 11Nm? /kg?)
a) 2.36 x 10%° b) 2.36 x 10%° c) 2.34 x 10%1 d) 2.34 x 10%2

. If the circumference of a sphere is 2m, then capacitance of sphere in water would be
a) 2700 pF b) 2760 pF c) 2780 pF d) 2800 pF

- Charges of + % x 1079 C are placed at each of the four corners of a square of side 8cm. The potential at the

intersection of the diagonals is
a) 150v2 volt
b) 1500v2 volt

c) 900V2 volt
d) 900 volt




348. The energy stored in the condenser is
1 1 1Q
a) QV b)EQV c) Ec d)ff
. The combination of capacitors with C; = 3u F,C, = 4u F and C3 = 2u F is charged by connecting AB to a
battery
Consider the following statements
I. Energy stored in C; = Energy stored in C, + Energy stored in C;
[1. Charge on C; = Charge on C, + Charge on C,

[11. Potential drop across C; = Potential drop across C, = Potential drop across C;
Which of these is/are correct

o

a) land II b) Il only c) land III d) III only

. Two equal point charges are fixed at x = —a and x = +a on the x-axis. Another point charge @ is placed at
the origin. The change in the electrical potential energy of @, when it is displaced by a small distance x
along the x-axis, is approximately proportional to
a) x b) x? c) x3 d) 1/x

. It is not convenient to use a spherical Gaussian surface to find the electric field due to an electric dipole
using Gauss’s theorem because
a) Gauss’s law fails in this case
b) This problem does not have spherical symmetry
c) Coulomb’s law is more fundamental than Gauss’s law
d) Spherical Gaussian surface will alter the dipole moment

. A hollow cylinder has a charge g coulomb within it. If ¢ is the electric flux in units of volt — meter
associated with the curved surface B, the flux linked with the plane surface A in units of volt — meter will
be

B

. A neutral water molecule (H;0) in its vapour state has an electric dipole moment of 6 X 1073 Cm. If the
molecule is placed in an electric field of 1.5 X 10* NC™?, the maximum torque that the field can exert on it
is nearly
a) 45X 10726 N-m b) 4 x 1073*N-m ¢) 9x 10726 N-m d) 6 x 1072 N-m

354. The electric field at a point due to an electric dipole, on an axis inclined at an angle (< 90°)to the dipole
axis, is perpendicular to the dipole axis, if the angle 0 is

a) tan™? (%) b) tan~(v2) c) tan~?! (%) d) tan™1(2)

355. All capacitors used in the diagram are identical and each is of capacitance C. Then the effective capacitance
between the points A and B is

| | || ||
1 1 1




356. The electric field at a point on equatorial line of a dipole and direction of the dipole moment
a) Will be parallel b) Will be in opposite direction
c) Will be perpendicular d) Are not related
. All six capacitor shown are identical, Each can withstand maximum 200 volts between its terminals. The
maximum voltage that can be safely applied between A and B is

I\ Al
I HAH—
IV

a) 1200V b) 400 V c) 800V d) 200V

. Two identical charged spherical drops each of capacitance C merge to form a single drop. The resultant
capacitance is
a) Equal to 2C b) Greater than 2C
c) Less than 2C but greater than C d) Less than €

. A capacitor of capacity C has charge Q and stored energy is W. If the charge is increased to 2Q, the stored
energy will be
a) 2w b) W/2 c) 4w d)W/4

. The potential difference between A and B is

6V
A
‘I: 2uF l 3ufF
B_L{ '_T
16V
a) 13.2V b) —13.2V c) —6V d) 6V
. A conductor having a cavity is given a positive charge. Then field strengths E,, Eg and E at point A (within
cavity), at B (within conductor but outside cavity) and € (near conductor) respectively will be
a)E,=0,Eg=0,E. =0 b)E,=0,Eg=0,E,#0
c)Ey#0,Eg=0,E;#0 d)Ey #0,Eg #0,E; #0
. The capacity of a parallel plate capacitor with no dielectric substance but with a separation of 0.4 cm is
2uF. The separation is reduced to half and it is filled with a dielectric substance of value 2.8. The final
capacity of the capacitor is
a) 11.2uF b) 15.6uF c) 19.2uF d) 22.4uF
. The expression for the capacity of the capacitor formed by compound dielectric placed between the plates

of a parallel plate capacitor as shown in figure, will be (area of plate = A)
[ di>| < d3 >

= d2 >

o4 Y
a) (dy  dy , d3 b) [d,+d,+d;
(K1 + K, + 1<3) (I(1+K2+I(3)
goA(K K7 K3)

d (AK1 4 AK, 4 AK3)
d,dyds eolg t g, T g
. Two charges of equal magnitudes and at a distance r exert a force F on each other. If the charges are

halved and distance between them is doubled, then the new force acting on each charge is
a) F/8 b) F /4 c) 4F d) F/16




365. An infinitely long thin straight wire has uniform linear charge density of § cm™1. Then, the magnitude of

the electric intensity at a point 18 cm away is
(Given gy = 8.8 X 10712C2Nm™2)
a) 0.33 x 1011NC™1 b)3 x 101t NCT ) 0.66 x 101INC™1 d) 1.32 x 101*NCE
. Eight dipoles of charges of magnitude e are placed inside a cube. The total electric flux coming out of the
cube will be

8e d) Zero

e
) &

. A 20F capacitor is charged to 5V and isolated. It is then connected in parallel with an uncharged 30F
capacitor. The decrease in the energy of the system will be
a)25] b) 200 c)125] d) 150/

. Consider a thin spherical shell of radius R consisting of uniform surface charge density o. The electric field
at a point of distance x from its centre and outside the shell is
a) Inversely proportional to o b) Directly proportional to x?
c) Directly proportional to R d) Inversely proportional to x?

. Two insulated charged conducting spheres of radii 20cm and 15c¢m respectively and having an equal
charge of 10C are connected by a copper wire and then they are separated. Then
a) Both the spheres will have the same charge of 10 C
b) Surface charge density on the 20cm sphere will be greater than that on the 15¢m sphere
c) Surface charge density on the 15¢m sphere will be greater than that on the 20cm sphere
d) Surface charge density on the two spheres will be equal

. The electrostatic potential energy between proton and electron separated by a distance 14 is
a) 13.6eV b) 27.2eV c) 14.4eV d) 1.44eV

. Two charges +q and —q are situated at a certain distance. At the point exactly midway between them
a) Electric field and potential both are zero
b) Electric field is zero but potential is not zero
c) Electric field is not zero but potential is zero
d) Neither electric field nor potential is zero

. Four charges equal to—Q are placed at the four corners of a square and a charge q is at its centre. If the
system is in equilibrium the value of q is
a)—%(1+2\/§) b)%(1+2\/§) c)—%(1+2\/§) d)%(1+2\/§)

. A thin spherical conducting shell of radius R has a charge q. Another charge Q is placed at the centre of the
shell. The electrostatic potential at a point p a distance R/2 from the centre of the shell is
AL by 22 520 __2 020, 2

4meg R 4megR 4megR 4megR 4megR  4megR

. Two large vertical and parallel metal plates having a separation of 1 cm are connected to a DC voltage
source of potential difference X. A proton is released at rest midway between the two plates. It is found to
move at 45° to the vertical JUST after release. Then X is nearly
a)1x107%V b)1x 1077V c) 1x107°V d) 1x 10710y

. A capacitor with air as the dielectric is charged to a potential of 100 volts. If the space between the plates
is now filled with a dielectric of dielectric constant 10, the potential difference between the plates will be
a) 1000 volts b) 100 volts c) 10 volts d) Zero

. Four charges equal to - Q are placed at the four corners of a square and a charge q is at its centre .If the
system is in equilibrium, the value of q is

a)—%(1+2\/§) b)%(1+2\/§) c)—%(1+2\/§) d)%(1+2\/§)

. An electric dipole of length 1 c¢m is placed with the axis making an angle of 30° to an electric field of

strength 10* NC~1. If it experiences a torque of 10v/2 Nm, the potential energy of the dipole is
a) 0.245] b) 2.45] c) 0.0245] d) 245]




378. An electric dipole of moment g placed in a uniform electric field E has minimum potential energy when the

angle between § and E is

s
a) Zero b) > gn
379. The charge on 4 uF capacitor in the given circuit is .... in uC

14F
— |

4uF

b) 24 c) 36 d) 32
380. A 2uF capacitor is charged to 100 volt and then its plates are connected by a conducting wire. The heat
produced is
a)1j b) 0.1] c) 0.017 d) 0.001/
381. The capacitance of a metallic sphere will be 1uF, if its radius is nearly
a) 9km b) 10m c) 1.11m d)1.11cm
382. The capacity of a condenser in which a dielectric of dielectric constant 5 has been used, is C. If the
dielectric is replaced by another with dielectric constant 20, the capacity will become

C C
a) — b) 4C c) — d) 2C
)7 ) ) > )

383. A capacitor of capacitance 5uF is connected as shown in the figure. The internal resistance of the cell is
0.5Q. The amount of charge on the capacitor plate is
1

b) 5uC c) 10uC d) 25uC
384. A charged particle q is shot towards another charged particle Q which is fixed, with a speed v. It
approaches Q upto a closest distance r and then returns. If g is shot with speed 2v, the closest distance of
approach would be
a) g b) g c) 2r dr
385. The ratio of electric fields on the axis and at equator of an electric dipole will be
a) 1:1 b) 2:1 c) 4:1 d) 1:4
386. A cube of side [ is placed in a uniform field E, where E = Ei. The net electric flux through the cube is
a) Zero b) I’E c) 41%E d) 6I°E
387. Three concentric spherical shells have radii a, b and c(a < b < ¢) and have surface charge densities o, —c
and o respectively. If V4, Vp and V- denote the potentials of the three shells, then, for c = a + b, we have
a) Ve =V, #Vp b) Ve =V #V, A Ve#Vg#V, AV, =Vg =V,
. Three point charges are placed at the corners of an equilateral triangle. Assuming only electrostatic forces
are acting
a) The system can never be in equilibrium
b) The system will be in equilibrium if the charges rotate about the centre of the triangle
c) The system will be in equilibrium if the charges have different magnitudes and different signs
d) The system will be in equilibrium if the charges have the same magnitudes but different signs
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389. The figure shows electric field E at a distance r in any direction from the originO. The electric field E is due
to

a) A charged hollow metallic sphere of radius OP with centre at O
b) A charged solid metallic sphere of radius OP with centre atO
¢) A uniformly charged non-conducting sphere of radius OPwith centre at 0
d) A uniformly charged non-conducting hollow sphere of radius OPwith centre at 0

. A small sphere carrying a charge 'q’ is hanging in between two parallel plates by a string of length L. Time
period of pendulum is Ty. When parallel plates are charged, the time period charges to T. The ratio T /T, is
equal to

1/2 d) None of these

. The electric field created by a point charge falls with distance r from the point charge as

1 1 1 1
Z b) — — d) —
a)r )rz C)r3 )r4

. Four charges arranged the at the corners of a square ABCD, as shown in the adjoining figure. The force on
the charge kept at the centre O is

b) Along the diagonal AC
c) Along the diagonal BD d) Perpendicular to side AB
. Electric potential at any point is V = —5x + 3y + v/15z, then the magnitude of the electric field is
a) 3v2 b) 4v/2 c) 5v2 d) 7
. Consider a parallel plate capacitor of 10uF (micro — farad) with air filled in the gap between the plates.
Now one half of the space between the plates is filled with a dielectric of dielectric constant 4, as shown in
the figure. The capacity of the capacitor changes to

b) 20 uF c) 40 uF d) 5 uF
. Six capacitors each of capacitance of 2uF are connected as shown in the figure. The effective capacitance
between 4 and B is




a) 12uF b) 8/3uF c) 3uF d) 6uF

. Two point charges+3uC and +8uC repel each other with a force of 40 N. If a charge of +5uC is added to
each of them, then the force between them will become
a)—10N b) +10 N c) +20N d)—-20N

. A charge q is placed at the centre of the line joining two equal point charges each equal toQ. The system of
three charges will be in equilibrium if gis equal to
a) +Q/4 b) —Q/2 c) +Q/2 d) —-0/4

. The mean free path of electrons in a metal is 4 x 10~8m. The electric field which can give on an average
2 eV energy to an electron in the metal will be in units of V/m
a) 8 x 107 b)5x 10711 c)8x 10711 d) 5 x 107

. Figure given below shows two identical parallel plate capacitors connected to a battery with switch S
closed. The switch is now opened and the free space between the plate of capacitors is filled with a
dielectric of dielectric constant 3. What will be the ratio of total electrostatic energy stored in both
capacitors before and after the introduction of the dielectric

a)3:1 b)5:1 c)3:5 d)5:3
. The magnetic potential at a point on the axial line of a bar magnet of dipole moment Mis V. What is the

magnetic potential due to a bar magnet of dipole moment % at the same point?
a)4Vv b) 2V

vV %4
Z d) =~
C)Z )4

. Potential and field strength at a certain distance from a point charge are 600V and 200 NC~1. Distance of
the point from the charge is
a) 2m b) 4m c) 8m d) 3m

. Cathode rays travelling from east to west enter into region of electric field directed towards north to south
in the plane of paper. The deflection of cathode rays is towards
a) East b) South c) West d) North

. The capacity of a parallel plate capacitor increases with the
a) Decreases of its area b) Increase of its distance
c) Increase of its area d) None of the above

. An electric dipole consists of two opposite charges of magnitude g = 1 X 107° C separated by 2.0 cm. the
dipole is placed in an external field of 1 x 10° NC~1. What maximum torque does the field exert on the
dipole? How much work must an external agent do to turn the dipole end for end, starting from position of
alignment (8 = 0°)
a) 44X 10°N—m,3.2 x 107*] b) -2 x 103N —m,—4 X 103]
) 4x103N—-m,2x1073] d)2x103N—-m,4x1073]

. An electric dipole is situated in an electric field of uniform intensity E whose dipole moment is p and
moment of inertia is I. If the dipole is displaced slightly from the equilibrium position, then the angular
frequency of its oscillations is




1/2 1/2

b) (@)3/2 5 (L> (%)
I pE IE
. A infinite number of charges, each of charge 1u C, are placed on the x-axis with co-ordinates x =1, 2, 4,
8, ...00. If a charge of 1 C is kept at the origin, then what is the net force acting on 1C charge?
a) 9000 N b) 12000 N c) 24000 N d) 36000 N
. The force between the plates of a parallel plate capacitor of capacitance C and distance of separation of the
plates d with a potential difference I between the plates, is
) S Dk nLe
2d 2d? d? C
. The effective capacitance between the points P and Q of the arrangement shown in the figure is

¢) 2uF d) 1.33uF

. In the figure, three capacitors each of capacitance 6 pF are connected in series. The total capacitance of the
combination will be
C, G

—

v
a) 9 x 107 12F b) 6 x 10712F c) 3x10712F d) 2 x 107 12F
. Two charges is equal to 2uC are 0.5m apart. If both of them exist inside vacuum, then the force between
them is
a) 1.89N b) 2.44 N c) 0.144 N d) 3.144 N
. The energy required to charge a capacitor of 5uF by connecting a d. c. source of 20kV is
a) 10 kJ b) 5 kJ c) 2k d)1kJ
. A polythene piece, rubbed with wool, is found to have negative charge of 4 X 10~7C. the number of
electrons transferred from wool to polythene is
a) 1.5 x 102 b) 2.5 x 102 c) 2.5 x 1013 d) 3.5 x 1013
. Two conducting spheres of radii 3 cm and 1 cm are separated by a distance of 10 ¢m in free space. If the
spheres are charged to same potential of 10 V each, the force of repulsion between them is
a) (%) x 107°N b) (g) x 107°N c) G) x 107°N d) (g) X 107°N
414. What is the flux through a cube of side 'a’ if a point charge of q is at one of its corner
q q q
b) Be 0) o d) e 6a*

r

415. Let there be a spherically symmetric charge distribution with charge density varying as p(r) = pg G - E)

uptor = R,and p(r) = 0 for r > R, where r is the distance from the origin. The electric field at a distance
r(r < R) from the origin is given by

5 r 4mpgr (5 T DT (5 T 4por (5 1
a)—|-—= b) == c)—ilz—= d) -—=
4eg\4 R 35 \3 R 4e5\3 R 35 \4 R

416. The equivalent capacitance between 4 and B is




14F 14F

—Co o
A B
1 uF LuF
a)2uF b)3uF c)5uF d)05uF
. Point charge g moves from point P to point S along the path PQRS (figure shown) in a uniform electric
field E pointing coparallel to the positive direction of the X-axis. The coordinates of the points P, Q,R and S

are (a,b,0)(2a,0,0)(a, —b, 0) and (0,0,0) respectively. The work done by the field in the above process is
given by the expression

a) qEa b) —qEa c) gEav2 d) g£\[(2a)2 + b?]

. Two charges placed in air repel each other by a force of 10™*N. When oil is introduced between the
charges, the force becomes 2.5 x 10> N. The dielectric constant of oil is
a) 2.5 b) 0.25 c) 2.0 d) 4.0

. The electric charges are distributed in a small volume. The flux of the electric field through a spherical
surface of radius 10 cm surrounding the total charge is 20 Vm. The flux over a concentric sphere of radius
20 cm will be
a) 20Vm b) 25Vm c) 40Vm d) 200Vm

.n identical condensers are joined in parallel and are charged to potential V. Now they are separated and
joined in series. Then the total energy and potential difference of the combination will be
a) Energy and potential difference remain same
b) Energy remains same and potential difference is nV
c) Energy increases n times and potential difference is nV
d) Energy increases n times and potential difference remains same

. Electric field of an isolated metallic sphere at any interior point is
a) Zero b) One
c) Proportional to field d) None of these

. Two dielectric slabs of constant K; and K, have been filled in between the plates of a capacitor as shown
below. What will be the capacitance of the capacitor

=+
d’2

_*_

d/2
'S

) 2g0A K+ K b)
) =~ (1K) d \K; xK, 2 \K, + K, d \K, +K,
. Charges are placed on the vertices of a square as shown. Let E be the electric field and V the potential at

the centre. If the charges on A and B are interchanged with those on D and C respectively, then

q
1 B

<)

2g04 (Kl + Kz) 204 (Kl X K2> 2e0A (Kl X K2>




a) E remains unchanged, V changes b) Both E and V change
c) E and V remain unchanged d) E changes, V remains unchanged

. A glass rod rubbed with silk is used to charge a gold leaf electroscope and the leaves are observed to
diverge. The electroscope thus charged is exposed to X-rays for a short period. Then
a) The divergence of leaves will not be affected b) The leaves will diverge further
c) The leaves will collapse d) The leaves will melt

. Two point charges of 20uC and 80uC are 10cm apart. Where will the electric field strength be zero on the
line joining the charges form 20uC charge
a) 0.1m b) 0.04 m c) 0.033m d) 0.33m

. An object A has a charge of —2p C and the object B has a charge of +6 u C. Which statement is true?
a) Fyp = —3Fpy b) Fyp = —Fpa ) 3Fyp = —Fpa d) Fyp = 4Fpya

. The electric potential at a point (x, y, z) is given by V = —x?y — xz3 + 4
The electric field E at that point is
a) E = i(2xy + z3) + jx2 + k3xz2 b) E =i 2xy + j(x% + y2) + k(Bxz — y?)
)E=1z3+jxyz+ kz2 d) E = i(2xy — z3) + j xy? + k3z2%x

. The capacitance of a spherical condenser is 1uF. If the spacing between the two spheres is 1 mm, then the
radius of the outer sphere is
a) 30cm
b) 6m
c) 5cm
d) 3m

. During charging a capacitor variation of potential VV of the capacitor with time t is shown as

4
b)

o t t (0]

430. A condenser of 2uF capacitance is charged steadily from 0 to 5 coulomb. Which of the following graphs
correctly represents the variation of potential difference across its plates with respect to the charge on the
condenser

a) V (x 106 b) V (x 10° V)
25

5

V(x 108 V)
2.5

5 Q

. Let VV be the electric potential at a given point. Then the electric field E, along x-direction at that point is
given by
® av av
a)f0 Vdx b)a c) T d) _VE
. Charge motion within the Gaussian surface gives changing physical quantity
a) Electric field b) Electric flux
c) Charge d) Gaussian surface area

433. Energy stored in capacitor and dissipated during charging a capacitor bear a ratio




a)l:1 b)1:2 c)1:1/2 d2:1
. In figure +Q charge is located at one of the edge of the cube, then electric flux through cube due to +Q
charge is

+ - +
b) _Q c) _Q d _Q

2 €, 4 € 8 €
. q1, 92, q3 and g, are point charges located at points as shown in the figure and S is a spherical Gaussian

surface of radius R. Which of the following is true according to the Gauss’s law
s

- - - - + +
a)jg(El + By +Ey)ad =102
S

2¢&q
(@1 +q2+q3)
€o
(91 + 92 +q3 + q4)
€o

) § (Bu+ E, + Es). i =
S

5 35(51 1By +By).di =
S

d) None of the above

. Two spheres of radii a and b respectively are charged and joined by a wire. The ratio of electric field of the
spheres is
a) a/b b) b/a c) a?/b? d) b?/a?

. Four equal capacitors, each of capacity C, are arranged as shown. The effective capacitance between 4 and
Bis

C

—

5 3 5
a)-C b)-C c)=C d)C
)2 )z )3 )
. Figure shows a triangular array of three point charges. The electric potential VV of these source charges at

the midpoint P of the base of the triangle is
g3 =3x10°C

03m

g, =-2x10°C

— -6 o
= DATC 02 mp 02m

=9 X 10°Nm?C~2
4me
a) 55kV b) 45 kV c) 63 kV d) 49 kV
. Two parallel infinite line charges +4 and - A are placed with a separation distance R in free space. The net

electric field exactly mid-way between the two line charges is
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a) Zero b) 22 A A
. A capacitor of 20uF is charged to 500 volts and connected in parallel with another capacitor of 10uF and
charged to 200 volts. The common potential is
a) 200 volts b) 300 volts c) 400 volts d) 500 volts
. A pendulum bob of mass 30.7 X 10~®kg and carrying a charge 2 X 1078( is at rest in a horizontal uniform
electric field of 20000 V /m. The tension in the thread of the pendulum is (g = 9.8m/s?)
a)3x107*N b) 4 x 10~*N c) 5x107*N d) 6 x 107*N
. There is an air filled 1pF parallel plate capacitor. When the plate separation is doubled and the space is

d
megR ) megR ) 2megR

filled with wax, the capacitance increases to 2pF. The dielectric constant of wax is
a)2 b) 4 c)6 d)8
. If E, be the electric field strength of a short dipole at a point on its axial line and E, that on the equatorial
line at the same distance, then
a) E, = 2E, b) E, = 2E, c) E,=E, d) None of the above
. One metallic sphere 4 is given positive charge whereas another identical sphere B
of exactly same mass as of A is given equal amount of negative charge. Then
a) Mass of A and mass of B still remain equal b) Mass of A increases
c) Mass of B decreases d) Mass of B increases
. The electric field due to a dipole at a distance r on its axis is
a) Directly proportional to r3 b) Inversely proportional to 73
c) Directly proportional to r? d) Inversely proportional to 12
. Consider the charge configuration and spherical Gaussian surface as shown in the figure. When calculating
the flux of the electric field over the spherical surface the electric field will be due to

b) Only the positive charges
c) All the charges
d) +q; and —q,
. A water molecule has an electric dipole moment 6.4 x 1073% cm when it is in vapour state. The distance in
metre between the centre of positive and negative charge of the molecule is
a)4x 10710 b) 4 x 10711 c) 4x 10712 d)4x 10713
. Two large metal plates are placed parallel to each other. The inner surfaces of plates are charged by +o
and—o (Coulomb/m?). The outer surfaces are neutral. The electric field is in the region between the
plates and outside the plates
+ao -

a) 2—6 7 b) i,zero c) 2—6 Zero d) zero 2—6
€0 €o €o €’ =
. The adjacent diagram shows a charge +@Q held on an insulating support S and enclosed by a hollow
spherical conductor. O represents the centre of the spherical conductor and P is a point such that OP = x
andSP =r

The electric field at point P will be




Charge +Q on
insulating support

o0 d) None of the above

. In the figure a capacitor is filled with dielectrics. The resultant capacitance is
an | an

w
'

26AT1 1 1 Y\ [ 1 1 1 2gA d) None of these

a) d k_1+k_2+k_3 b)T k_1+k_2+k_3 C) d
. Two capacitors of 3pF and 6pF are connected in series and a potential difference of 5000 V is applied

across the combination. They are then disconnected and reconnected in parallel. The potential between

the plates is

a) 2250V b) 2222V c) 2.25 x 10V d) 1.1 x 106V

. Charges are placed at corner of square of side a as shown in following figure. The charge 4 is in

[ky + ko + k3]

equilibrium. The ratio % is
2

1

A
+q1 -4

2
V2

a)l

b) V2 d)

1
c) 7
. Consider the following statements about electric dipole and select the correct ones
S1: Electric dipole moment vector p is directed from the negative charge to the positive charge
S2 : The electric field of a dipole at a point with position vector 7 depends on |#| as well as the angle
between 7 and p

S3: The electric dipole potential falls off as Tiz and not as %

—

S4 : In a uniform electric field, the electric dipole experiences no net forces but a torque 7 = p X E
a) S2,S3 and S4 b) S3 and S4 c) S2 and S3 d) All four
. The capacitance C of a capacitor is

a) Independent of the charge and potential of the capacitor

b) Dependent on the charge and independent of potential

c) Independent of the geometrical configuration of the capacitor

d) Independent of the dielectric medium between the two conducting surfaces of the capacitor
455. An insulator plate is passed between the plates of a capacitor. Then the displacement current




a) First flows from A to B and then from B to A b) First flows from B to A then from A to B
c) Always flows from B to A d) Always flows from A to B

. In a medium of dielectric constant K, the electric field is E. If £, is permittivity of the free space, the electric
displacement vector is

b £ ¢) fof
Keg K

.In an RC circuit while charging, the graph of In i versus time is as shown by the dotted line in the diagram
figure, where i is the current. When the value of the resistance is doubled, which of the solid curve best
represents the variation of In i versus time

d) KSOE

a)P b) Q )R d) S

. Four charges +Q, —Q, +Q, —Q are placed at the corners of a square taken in order. At the centre of the
square
a)E=0,V=0
b)E=0,V+#0
AE+0V=0
d)E+0,V+0

. A parallel plate capacitor has an electric field of 10°V /m between the plates. If the charge on the capacitor
plate is 1u C, the force on each capacitor plate is
a)05N b) 0.05 N c) 0.005N d) None of these

460. A light bulb, a capacitor and a battery are connected together as shown here, with switch § initially open.

When the switch S is closed, which one of the following is true

Q | |

a) The bulb will light up for an instant when the capacitor starts charging
b) The bulb will light up when the capacitor is fully charged
c¢) The bulb will not light up at all
d) The bulb will light up and go off at regular intervals
. The electric field due to an extremely short dipole at distance r from it is proportional to

1 1 1 1
a) - b) = c) ) d) "y
462. A piece of cloud having area 25 X 10°m? and electric potential of 10° volts. If the height of cloud is
0.75 km, then energy of electric field between earth and cloud will be
a) 2507 b) 750 ] c) 1225] d) 1475]
. Two thin wire rings each having radius R are placed at a distance d apart with their axes coinciding. The
charges on the two rings are +q and — q. The potential difference between the centres of the two rings is
a) Zero b) Q [l _ 1
4meg IR VR? + d?

c) QR /4meyd?

d) 27?80 [% B ,/Rzl_l_ dz]

464. An electron having charge ‘e’ and mass ‘'m’ is moving in a uniform electric field E. Its acceleration will be

2
e
a) —

m m

2
pie amE
e




465. 64 drops of mercury each charged to a potential of 10V. They are combined to form one bigger drop. The
potential of this drop will be (Assume all the drops to be spherical)
a) 160V b) 80V c)10Vv d) 640V
. In the circuit, shown in fig. "K"’ is open. The charge on capacitor C in steady state is q;. Now key is closed

and at steady state, the charge on C is gq,. The ratio of charges (%) is
2

K

3

b)% 01 d)%

. If the capacity of a spherical conductor is 1 picofarad, then its diameter, would be
a) 1.8 x1073m b) 18 x 1073m c) 1.8x107°m d) 18 x 1077m
. The electric potential at a point on the axis of an electric dipole depends on the distance r of the point from

the dipole as
1 1 1

a) o — b) & — ) xXr d) < —
r r r

. A variable condenser is permanently connected to a 100 V battery. If the capacity is changed from 2u F to
10 u F, then change in energy is equal to
a)2x1072] b)2.5x 1072 ] c) 3.5x 1072 d)4x1072]

. A particle of mass 2 X 107°K g and charge 4 x 10~3C moves from rest in a uniform electric field of
magnitude 5 V/m. its kinetic energy after 10 seconds is
a)2x103] b) 103 ] €)2x1073] d) 10?2 ]

. Two parallel plates separated by a distance of 5mm are kept at a potential difference of 50V A particle of
mass 10~ 1°kg and charge 10~11C enters in it with a velocity 10”m/s. The acceleration of the particle will
be
a) 108 m/s? b) 5 x 10° m/s? c) 10° m/s? d) 2 x 103 m/s?

. An electron initially at rest falls a distance of 1.5 cm in a uniform electric field of magnitude 2x 10* N/C.
The time taken by electron to fall this distance is
a) 1.3x10%s b) 2.1 x 107125 c) 1.6 x 107105 d)29x107° s

. Two charges +q and -q are kept apart. Then at any point on the right bisector of line joining the two
charges
a) The electric field strength is zero
b) The electric potential is zero
c) Both electric potential and electric field strength are zero
d) Both electric potential and electric field strength are non- zero

. Three capacitors are connected in the arms of a triangle ABC as shown in figure 5 V is applied between A

and B. The voltage between B and C is
c

QgF\/\/:ﬂ’{F

VAR

2ulF
a)2v b)1V c)3V d)15V
. Two identical conductors of copper and aluminium are placed in an identical electric fields. The magnitude
of induced charge in the aluminium will be
a) Zero b) Greater than in copper
c) Equal to that in copper d) Less than in copper




476. If charge q is placed at the centre of the line joining two equal charges @, the system of these charges will
be the same distance would be
a) —4Q b) —Q/4 c) —Q/2 d) +Q/2
. Alinear charge having linear charge density A, penetrates a cube diagonally and then it penetrate a sphere
diametrically as shown. What will be the ratio of flux coming cut of cube and sphere

V3 1
9 d) <

b) :

V3

. Five identical plates each of area A are joined as shown in the figure. The distance between the plates is d.
The plates are connected to a potential difference of V volts. The charge on plates 1 and 4 will be

—SoAV 2€0AV SoAV —2€0AV —EoAV —2€0AV

a) ) ) C )
d d d d d d
. Positive and negative point charges of equal magnitude are kept at

(0,0, %) and (0,0, _Ta) , respectively. The work done by the electric field when another positive point charge

is moved from (—a, 0,0) to (0, a, 0) is
a) Positive
b) Negative
c) Zero
d) Depends on the path connecting the initial and final positions
. What is called electrical energy tank
a) Resistor b) Inductance c) Capacitor d) Motor
. A body has —80 micro coulomb of charge. Number of additional electrons in it will be
a)8x107° b) 80 x 10717 c) 5x 101 d) 1.28 x 10717
. An electric dipole is placed at an angle of 30° to a non-uniform electric field. The dipole will experience
a) A translational force only in the direction of the field
b) A translational force only in a direction normal to the direction of the field
c) A torque as well as a translational force
d) A torque only

. The equivalent capacitance of the combination shown in figure below is

IIC
11

1
a) 2C b) C 0) = c d) None of these

. The plates of a parallel plate capacitor of capacity 50uC are charged to a potential of 100 volts and then
separated from each other so that the distance between them is doubled. How much is the energy spent in
doing so
a) 25x107%J b) —12.5x 1072 c) —25x107%]J d)12.5x 1072 ]
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485. What is the angle between the electric dipole moment and the electric field strength due to it on the
equatorial line
a) 0° b) 90° c) 180° d) None of these
- Positive and negative point charges of equal magnitude are kept at (0,0, %) and (0,0, _7(1), respectively. The

work done by the electric field when another positive point charge is moved from (—a, 0,0) to (0, a, 0) is
a) Positive b) Negative
c) Zero d) Depends on the path connecting the initial and
final positions

. What is the potential energy of the equal positive point charges of 1uC each held 1 m apart in air
a)9x1073] b) 9 x 10~ 3eV c) 2eV/m d) Zero

. A point charge +q is placed at the centre of a cube of side L. The electric flux emerging from the cube is

b) Zero 6qL? q
C) & d) 6L2£0

. Two condensers of capacities 1uF and 2uF are connected in series and the system is charged to 120 volts.
Then the P.D. on 1uF capacitor (in volts) will be
a) 40 b) 60 c) 80 d) 120

. A charge @ is placed at each of the opposite corners of a square. A charge q is placed at each of the other

two corners. If the net electrical force on Q is zero, then the % eQuals

1
a) —2v2 b) -1 01 d) Y

. When a proton is accelerated through 1V, then its kinetic energy will be
a) 1840 eV b) 13.6 eV c)leV d) 0.54 eV
. If there are n capacitors in parallel connected to V volt source, then the energy stored is equal to

1 1
a) cv b) —nCV? c) CV? d)—cv?
2 2n

. What is not true for equipotential surface for uniform electric field
a) Equipotential surface is flat b) Equipotential surface is spherical
c) Electric lines are perpendicular to equipotential d) Work done is zero
surface
. Flux coming out from a unit positive charge enclosed in air is
a) & b) (g9)~* c) (4mey)~! d) 4me
. The total energy stored in the condenser system shown in the figure will be

6uF
- »
2V
3uF

a)8uJ b)16u]j c2uj Ey
. The inward and outward electric flux for a closed surface in units of N — m?/C are respectively 8 x 103
and 4 x 103. Then the total charge inside the surface is [where &, = permittivity constant]

. 3
a) 4 x 103 C b) —4 x 103 C g EAX109) . d) —4 x 103¢, C
&

. An electric dipole consists of two opposite charges, each of magnitude 1.0 uC separated by a distance of 2.0
cm. the dipole is placed in an external electric field of 105 NC-1. The maximum torque on the dipole is
a) 0.2x 1073N-m b) 1x 1073N-m ) 2x 1073N-m d) 4x 1073N-m

. An electron of mass m and charge e is accelerated from rest through a potential difference V in vacuum.
The final speed of the electron will be
a) V\/e/_m b) \/eV/m c) J/2eV/m d) 2eV/m

. What is the magnitude of a point charge due to which the electric field 30cm away has the magnitude
2newton/coulomb 1/4msy = 9 X 10°Nm?/C?]
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a) 2 X 10~ coulomb b) 3 x 10~ coulomb c) 5x 10~ coulomb d) 9 x 10~ coulomb
. In the rectangle, shown below, the two corners have charges q; = 5uC and q, = +2.0uC. The work done in
moving a charge +3.0uC from B to A is (take 1/4 ey = 101° N —m?/C?)

c)4.5] d)5.5]
. The spatial distribution of the electric field due to charges (4, B) is shown in figure. Which one of the
following statements is correct

(==

NS=
a) Ais + ve and B — ve and |4A| > |B| b) Ais — ve and B + ve; |A| = |B|

c) Both are +ve butA > B d) Both are —ve but A > B
. The electric field and the potential of an electric dipole vary with distance r as
1 1 1 1 1 1 1 1
a) ;andr—2 b)r—zand; ) T—Zandr—3 d)r—3andr—2
. Tow positive charges of magnitude q are placed at the ends of a side1 of a square of side 2a. Two negative
charges of the same magnitude are kept at the other corners. Starting from rest, if a charge Q@ moves from
the middle of side 1 to the centre of square, its kinetic energy at the centre of square is
1 2 1 1 2 1 1 2 2
2) q9 (1 __) b) Zero 0 qQ (1 +_> 4 qQ (1 __)
4mtey a \5 4mtey a V5 dmtey a \5
504. A hollow cylinder has a charge g coulomb within it. If ¢is the electric flux in unit of voltmeter associated

with the curved surface B, the flux linked with the plane surface 4 in unit of voltmeter will be
B

T ¢ |

1/q q q
93 ¢) b) . 97 R

. Two metallic spheres of radii 1 cm and 2cm are given charges 1072 € and 5 X 1072C respectively. If they
are connected by a conducting wire, the final charge on the smaller sphere is
a)3x1072C b)1x 1072C c) 4x1072C d) 2 x107%C
506. A metallic shell of radius R has a charge —Q on it. A point charge +Q is placed at the centre of the shell.
Which of the graphs shown below may correctly represent the variation of the electric field E with

distance r from the centre of the shell

T I T I
E E E E
a) b) c) d)
0] R r—»> 10) R r—> 0] R r—s> @] R V—s

. Two equal negative charges —q are fixed at points (0, @) and (0, —a) on the Y-axis. A positive charge 'q’ is
released from rest at the point (x << a) on the x-axis. What is the frequency of motion

2 2 4 2 2 2
a) |—1 b) |—— 9 |—1 Q) |—
41 €y ma 2w €y ma 2w €g ma T €y ma
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508. Three charges are placed at the vertices of an equilateral triangle of side “a’’ as shown in the following

figure. The force experienced by the charge placed at the vertex A in a direction normal to BC is
A

0 Q
K
RN
AN

, .

a) Q?/(4meya?) b) —Q?%/(4meya?) c) Zero d) Q?/(2meya?)

. The distance between charges 5 X 107*C and —2.7 x 10711 is 0.2 m. The distance at which a third
charge should be placed in order that it will not experience any force along the line joining the two charges
is
a) 0.44m
b) 0.65m
c) 0.556m
d) 0.350 m

. The Value (in vacuum) of energy density at a place in a region of electric field intensity E, due to it, is given

by
SoEZ
b — d
a) > ) > c) 20, ) >

. A capacitor is used to store 24 watt hour of energy at 1200 volt. What should be the capacitance of the
capacitor
a) 120 mF b) 120 uF c) 24 uF d) 24 mF

. When a positive q charge is taken from lower potential to a higher potential point, then its potential
energy will
a) Decrease b) Increase ¢) Remain unchanged d) Become zero

. A dipole of electric dipole moment pis placed in a uniform electric field of strength £ If 6 is the angle
between positive directions of pand £ then the potential energy of the electric dipole is largest when 6 is

T T d) Zero
a) 2 b) > amn

€k E? Eeg

. The outer sphere of a spherical air capacitor is earthed. For increasing its capacitance
a) Vacuum is created between two spheres
b) Dielectric material is filled between the two spheres
c) The space between two spheres is increased
d) The earthing of the outer sphere is removed
. A charge Q is divided into two parts of ¢ and Q — q. If the coulomb repulsion between them when they are

separated is to be maximum, the ratio of% should be

a) 2 b) 1/2 c) 4 d)1/4

. Two parallel plates have equal and opposite charge. When the space between them is evacuated, the
electric field between the plates is 2 X 10° V/m. When the space is filled with dielectric, the electric field
becomes 1 x 10> V/m. The dielectric constant of the dielectric material
a)1/2 b) 1 c) 2 d) 3

. When a body is earth connected, electrons from the earth flow into the body. This means the body is
a) Charged negatively b) An insulator
c¢) Uncharged d) Charged positively

. Two condensers of capacity 0.3uF and 0.6uF respectively are connected in series. The combination is
connected across a potential of 6 volts. The ratio of energies stored by the condensers will be

b) 2 d) 4

1 1
a) — c) —
)2 )4




519. Two insulating plates are both uniformly charged in such a way that the potential difference between
themis V, — V; = 20V. (i.e. plate 2 is at a higher potential). The plates are separated by d = 0.1m and can
be treated as infinitely large. An electron is released from rest on the inner surface of plate 1. What is its
speed when it hits plate 2
(e =16 x107°C,m, =9.11 x 10731kg)

1 2
a) 7.02 x 102 m/s b) 1.87 X 10® m/s c) 32x 107 ¥ m/s d) 2.65 x 10 m/s
. A potential difference of 300 volts is applied to a combination of 2.0uF and 8.0uF capacitors connected in
series. The charge on the 2.0uF capacitor is
a) 2.4 x107*C b) 4.8 x 1074C c) 7.2 x107*C d)9.6 x 107*C
. The electric potential due to a small electric dipole at a large distance r from the centre of the dipole is
proportional to

ar b) 1/r c) rl5 d) 1/r?

. A metallic spherical shell of radius R has a charge - Q on it. A point charge 4@ is placed at the centre of the
shell. Which of the graphs shown below may correctly represent the variation of the electric field E with
distance r from the centre of the shell?

1 -

R 71—

. The energy stored in a condenser is in the form of
a) Kinetic energy b) Electrostatic potential energy
c) Elastic energy d) Magnetic energy
524. As shown in the figure, charges +q and —q are placed at the vertices B and C of an isosceles triangle. The
potential at the vertex 4 is

1 q 1 GD;
—_ — d .
2) 4dmey a2 + b2 2 4dmey a2 + b2 ) 4dmey a2 + b2

525. Which of the field patterns given below is valid for electric field as well as for magnetic field

./ N
EEE

. In the circuit here, the steady state voltage across capacitor C is a fraction of the battery e.m.f. The fraction
is decided by
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a) R; only b) R; and R, only c) R, and R; only d) R{,R, and R5

. What about Gauss theorem is not incorrect?
a) It can be derived by using Coulomb’s law
b) It is valid for conservative field, obeys inverse square root law
c) Gauss theorem is not applicable in gravitation
d) Both (a) and (b)

. The respective radii of the two spheres of a spherical condenser are 12 cm and 9 cm. The dielectric
constant of the medium between them is 6. The capacity of the condenser will be
a) 240 pF b) 240 uF c) 240 F d) None of the above

. Number of electrons in one coulomb of charge will be
a) 5.46 x 10%° b) 6.25 x 1018 c) 1.6 x 10*1° d) 9 x 101

. Two identical charged spheres suspended from a common point by two massless strings of length [ are
initially a distance d(d << l) apart because of their mutual repulsion. The charge begins to leak from
both the spheres at a constant rate. As a result charges approach each other with a velocity v .Then as a
function of distance x between them
a)v «x ! b) v o« x1/2 Qv xx v «x~1/?

. A parallel plate capacitor has capacitance C. If it is equally filled with parallel layers of materials of
dielectric constants K; and K, its capacity becomes C;. The ratio of C; to C is
K, K, K, + K, 2K K,

K, — K, “ 7KK, e

. Consider a thin spherical shell of radius R consisting of uniform surface charge densityo. The electric field
at a point of distance x from its centre and outside the shell is
a) inversely proportional to ¢ b) directly proportional tox?
c) directly proportional to o d) inversely proportional tox?

. Two point charges +8q and —2q are located at x = 0 and x = L respectively. The location of a point on the
x-axis at which the net electric field due to these two point charges is zero is
a)8L
b) 4 L
c)2L

L
d) =
)4

a) K+ K, b)

. A particle of mass m carrying charge q is kept at rest in a uniform electric field E and then released. The
kinetic energy gained by the particle, when it moves through a distance y is

1
a) inyz b) qEy c) qEy? d) g%y

- An electric dipole of moment p is placed normal to the lines of force of electric intensity E, then the work
done in deflecting it through an angle of 180° is
a) pE
b) +2pE
c) —2pE
d) Zero
. Two particle of equal mass m and charge q are placed at a distance of 16 cm. They do not experience any

force. The value of % is

a)l d) /4meyG




537. A series combination of three capacitors of capacities 1u F, 2u F and 8u F is connected to a battery of e.m.f.
13 volt. The potential difference across the plates of 2 u F capacitor will be

13
a) 1V b) 8V c) 4V d) 5V

. Eight small drops, each of radius r and having same charge q are combined to form a big drop. The ratio
between the potentials of the bigger drop and the smaller drop is
a)8:1 b)4:1 c)2:1 d)1:8

. Two capacitors C; = 2u F and C, = 6u F in series, are connected in parallel to a third capacitor C3 = 4u F.
This arrangement is then connected to a battery of e. m.f. = 2V, as shown in the figure. How much energy

is lost by the battery in charging the capacitors
C, C,

-

[
i
C;

+

L
2V

a) 22x 1079 b) 11 x 1076 0) (%) X 1076 ] d) (?) X 1076 ]

. Three concentric metallic spherical shells of radii R, 2R, 3R given charges Q,, 9,, Q5 respectively. It is
found that the surface charge densities on the outer surfaces of the shells are equal. Then, the ratio of the
charges given to the shells, @1:9,: Q5 is
a) 1:2:3 b) 1:3:5 c) 1:4:9 d) 1:8:18

541. A molecule with a dipole moment p is placed in an electric field of strength E. Initially the dipole is aligned
parallel to the field. If the dipole is to be rotated to be anti-parallel to the field, the work required to be
done by an external agency is
a) —2pE b) —pE c) pE d) 2 pE

542. A solid conducting sphere of radius a has a net positive charge 2Q. A conducting spherical shell of inner
radius b and outer radius c is concentric with the solid sphere and has a net charge —Q. The surface charge
density on the inner and outer surfaces of the spherical shell will be

>

2) 220 Q- b) e e 90 Q- d) None of the above
41th?’ 47c? 41b?’ 4mc? "47c?
. The value of electric permittivity of free space is
a) 9 x 10° NC?/m? b) 8.85 x 1012Nm?/C?%sec
c) 8.85 x 10712C2/Nm? d) 9 x 10°C%/Nm?
544. An electric charge 1073 uC is placed at the origin (0,0) of X — Y co-ordinate system. Two points A and B
are situated at (v/2,v/2) and (2, 0) respectively. The potential difference between the points A and B will be
a) 9 volt b) Zero c) 2volt d) 3.5 volt
545. In a given network the equivalent capacitance between A and B is [C; = C, = 1uF,C, = C3 = 2uF]

cl\/__




a) 3 uF b) 6 uF c) 4.5 uF d) 2.5 uF
. The electrostatic potential of a uniformly charged thin spherical shell of charge Q and radius R at a
distance r from the centre is

a) ¢ for points outside and ¢
4meyr 4megR

b) —=

4mEyTr

for points inside the shell

for both points inside and outside the shell
Q

TEYT
d) Zero for both points inside and outside the shell

. Two charges +5uC and +10uC are placed 20 cm apart. The net electric field at the mid-point between the
two charges is
a) 4.5 x 10° N/C directed towards +5uC b) 4.5 x 10° N/C directed towards +10uC
c) 13.5 x 10° N/C directed towards +5uC d) 13.5 x 10° N/C directed towards +10uC

. A parallel plate capacitor of capacity C, is charged to a potential V
(i) The energy stored in the capacitor when the battery is disconnected and the separation is doubled E;
(ii) The energy stored in the capacitor when the charging battery is kept connected and the separation
between the capacitor plates is doubled is E,. Then E; /E, value is
a) 4 b) 3/2 c) 2 d)1/2

. Two charged spherical conductors of radii R; and R, are connected by a wire. Then the ratio of surface
charge densities of the spheres g, /g, is

c) Zero for point outside and " for points inside the shell

R, Ry R?
b) 7 9 |(z) V2
. An electric dipole has a pair of equal and opposite point charges g and —q separated by a distance 2x. The
axis of the dipole is defined as
a) Direction from positive charge to negative charge
b) Direction from negative charge to positive charge
c) Perpendicular to the line joining the two charges drawn at the centre and pointing upward direction
d) Perpendicular to the line joining the two charges drawn at the centre and pointing downward direction
. Three plates 4, B, C each of area 50cm? have separation 3mm between A and B and 3mm between B and
C. The energy stored when the plates are fully charged is

|_
12V

a)1.6x1079] b) 2.1 x 1079 c) 5x1077) d)7x107°)
. Which of the following is the correct statement of Gauss law for electrostatics in a region of charge
distribution in free space?

a)fE.ds=O b)%E.ds=§ c)ng.ds=p d))gE.ds=£0p
0

. An electron is moving around the nucleus of a hydrogen atom in a circular orbit of radius r. The coulomb

force F between the two is (where K = 41:15 )
0

2 2 2 2
e e e e
a) —K—+ b) Kk —7 ) K7 d) k=7
r r r r
. Two unlike charges of magnitude q are separated by a distance 2d. The potential at a point midway
between them is
Z 1 1 2
a) Zero b) . d)— .
4me 4mey d




555. Two point charges (+Q) and (—2Q) are fixed on the X-axis at positions a and 2a from origin respectively.

At what positions on the axis, the resultant electric field is zero
a) Only x = 2a b) Only x = —2a ¢) Both x = +2a d)x = 37aonly

. The number of electrons to be put on a spherical conductor of radius 0.1m to produce an electric field of
0.036N/C just above its surface is
a) 2.7 x 10° b) 2.6 x 10° c) 2.5 x 10° d) 2.4 x 10°

. A comb run through one’s dry hair attracts small bits of paper. This is due to
a) Comb is a good conductor b) Paper is a good conductor
c) The atoms in the paper get polarised by the d) The comb possesses magnetic properties

charged comb

- An electric dipole of moment p is placed in a uniform electric field E.Then

(i) The torque on the dipole is § x E

(ii) The potential energy of the system is p. E
(iii) The resultant force on the dipole is zero
a) (i), (ii) and (iii) are correct b) (i) and (iii) are correct and (ii) is wrong
c) Only (i) is correct d) (i) and (ii) are correct (iii) is wrong

. The potential at a point x(measured in um) due to some charges situated on the x-axis is given by
V(x) = 20/(x? — 4) volt
The electric field E at x=4 um is given by

5 1 _ . o 5 1 _ . L
a) §Vu Im~! and in the — ve x direction b) §Vp. Im~?1 and in the + ve x direction

10 10
c) ?Vu_lm_l and in the — ve x direction d) ?Vu_lm_l and in the + ve x direction
. Two electric charges 12uC and — 6uC are placed 20 cm apart in air. There will be a point P on the line
joining these charges and outside the region between them, at which the electric potential is zero. The
distance of P from —6uC charge is
a) 0.10m
b) 0.15m
c) 0.20m
d) 0.25m
. If the charge on a capacitor is increased by 2 coulomb, the energy stored in it increase by 21%. The
original charge on the capacitor is
a)10C b) 20 C c) 30C d) 40 C
. Four equal charges Q are placed at the four corners of a square of each side is ‘a’. Work done in removing a
charge - Q from its centre to infinity is

a) 0 p) V20° o V2@ Ak
dmega mEYA 2mega

563. A conducting sphere of radius R = 20 cm is given a charge Q = 16uC. What is E at centre
a) 3.6 X 10 N/C b) 1.8 X 10 N/C c) Zero d) 0.9 x 106 N/C

564. A capacitor having capacitance C is charged to a voltage V. It is then removed and connected in parallel
with another identical capacitor which is uncharged. The new charge on each capacitor is now
a) Cv b) CV /2 c)2CV d) CV/4

565. There are two charges +1 uC and +5 uC respectively. The ratio of the forces acting on them will be
a)l:5 b)1:1 c)5:1 d)1:25

566. An electric dipole is situated in an electric field of uniform intensity £whose dipole moment is pand
moment of inertia is / If the dipole is displaced slightly from the equilibrium position, then the angular
frequency of its oscillations is

2(7)"

3/2

" (7) 9 ()




567. An electron of mass M,, initially at rest, moves through a certain distance in a uniform electric field in time
t1. A proton of mass M, also initially at rest, takes time t, to move through an equal distance in this
uniform electric field, neglecting the effect of gravity, the ratio t, /t, is nearly equal to
a)l b) [M,/M, O MM, d) 1836

. An electric charge q is placed at the centre of a cube of side a. The electric flux on one of its faces will be

D) e b) ;o 9 a5
. Two parallel large thin metal sheets have equal surface charge densities (¢ = 26.4 X 107*2Cm™2)of
opposite signs. The electric field between these sheets is
a) 1.5NC™?! b) 1.5 x 1071ONC?! c) 3NC™? d) 3 x 1071ONC™?
. Value of potential at a point due to a point charge is
a) Inversely proportional to square of the distance
b) Directly proportional to square of the distance
c) Inversely proportional to the distance
d) Directly proportional to the distance

. A ring of radius r carries a charge Q uniformly distributed over its length. A charge q is placed at its centre

will experience a force equal to

2) qQ b) qQ c) Zero d) None of these

AmreyT? 8meyr3

. Two identical spheres with charges 4q, —2q kept some distance apart exert a force F on each other. If they

are made to touch each other and replaced at their old positions, the force between them will be

4d1re a?

1 1 9 8
- b) = Z d) =
a)9F )8F C)8F )9F

. A comb run through one’s dry hair attracts small bits of paper. This is due to
a) Comb is good conductor
b) Paper is good conductor
c) The atoms in the paper get polarised by the charged comb
d) The comb possesses magnetic properties
. Electric charges of +10uC, +5uC, —3uC and + 8uC are placed at the corners of a square of side v/2m. the
potential at the centre of the square is
a) 1.8V
b) 1.8 X 106V
c) 1.8x10%V
d)1.8x 10*V
. The electric field in a region surrounding the origin is uniform and along the x-axis. A small circle is drawn
with the centre at the origin cutting the axes at points 4, B, C, D having co-ordinates
(a,0),(0,a),(—a,0),(0,—a); respectively as shown in figure then potential in minimum at the point

-

B E

=
a) A b) B c)C d)D
. A uniform electric field pointing in positive x-direction exists in a region. Let A be the origin, B be the point

on the x-axis at x = +1 cm and C be the point on the y-axis at y = +1 cm. Then the potentials at the points
A, B and C satisfy
a) VA<VB b) VA>VB C) VA<VC d) VA>VC




577. A solid metallic sphere has a charge +3Q. Concentric with this sphere is a conducting spherical shell
having charge —Q. The radius of the sphere is a and that of the spherical shell is b(b > a). What is the
electric field at a distance R(a < R < b) from the centre
a) J b) > c) ¢ d) e

2meyR 2megR 41e R? 41e R?

578. What physical quantities may X and Y reprsent? (Y represents the first mentioned quantity)

4

X

a) Pressure v/s temperature of a given gas (constant volume)
b) Kinetic energy v/s velocity of a particle
c) Capacitance v/s charge to give a constant potential
d) Potential v/s capacitance to give a constant charge
. The electric charges are distributed in a small volume. The flux of the electric field through a spherical
surface of radius 10 cm surrounding the total charge is 20 Vm. The flux over a concentric sphere of radius
20 cm will be
a) 20 Vm b) 25Vm c) 40 Vm d) 200 Vm

. Three identical charges, each of 2uC are placed at the vertices of a triangle ABC as shown in the figure
4

B c
IfAB + AC = 12 cm and AB. AC = 32 cm?, the potential energy of the charge at 4 is
a) 1.53] b) 5.31] c) 3.15] d)1.35]

581. A solid sphere of radius R has a charge @ distributed in its volume with a charge density p = k r%, where k

. . . - R, 1,
and a are constants and r is the distance from its centre. If the electric field atr = Sisg times thatatr = R,

find the value of a
a)3 b) 5 c) 2 d) Both (a) and (b)
582. A parallel plate capacitor has circular plates of 0.08m radius and 1.0 X 10~3m separation. If a P.D. of
100 volt is applied, the charge will be
a) 1.8 x 10710¢C b) 1.8 x 1078C c) 1.8x1072%¢ d) None of these
583. A simple pendulum of period T has a metal bob which is negatively charged. If it is allowed to oscillate
above a positively charged metal plate, its period will
a) Remains equal to T b) Lessthan T c) Greater than T d) Infinite
. The figure shows the path of a positively charged particle 1 through a rectangular region of uniform
electric field as shown in the figure. What is the direction of electric field and the direction of particles 2, 3
and 4

a) Top; down, top, down b) Top; down, down, top
c) Down; top, top, down d) Down; top, down, down
. Between the plates of a parallel plate condenser there is 1mm thick paper of dielectric constant 4. It is
charged at 100 volt. The electric field in volt /metre between the plates of the capacitor is
a) 100 b) 100000 c) 25000 d) 4000000
. One of the following is not a property of field lines
a) Field lines are continuous curves without any breaks




b) Two field lines cannot cross each other
c) Field lines start at positive charge and end at negative charges
d) They form closed loop
. The electric field in the space between the plates of a discharge tube is
3.25 X 10* NC™L. If mass of proton is 1.67Xx 10~27 kg and its charge is 1.6x 1071°C, the force often the
proton in the field is
a) 10.4 x 101> N b) 2.0 x 10723N c) 540 x 10715N d)5.20 x 10715N
. A drop of 10~%kg water carries 10~°C charge. What electric field should be applied to balance its weight
(assume g = 10m/s?)
a) 10 V/mupward b) 10 V/m downward c) 0.1 V/m downward d) 0.1 V/m upward
. What is the equivalent capacitance between A and B in the given figure (all are in farad)

8 4
-
5
16

48 1 240
b) — c) — d) —
)13F )31F )71F

. A parallel plate capacitor having a plate separation of 2 mm is charged by connecting it to a 300 V supply.
The energy density is
a) 0.01//m3 b) 0.1 J/m?3 c) 1.0J/m3 d) 10 J/m3

. In the following figure two parallel metallic plates are maintained at different potential. If an electron is
released midway between the plates, it will move

-200 1V -400 V

a) Right ward at constant speed b) Left ward at constant speed
c) Accelerated right ward d) Accelerated left ward

. Two point charges exert on each other a force Fwhen they are placed rdistance apart in air. When they are
placed R distance apart in a medium of dielectric constant K they exert the same force. The distance &
equals

a) % b) rK A K d) \/%

. A point charge +q is placed at the midpoint of a cube of sidea. The electric flux emerging from the cube is
a) Zero 3qa? q

) b) 14 c) — d)
& €o

. The ratio of electric field and potential (E/V) at midpoint of electric dipole, for which separation is [

1 2
a) . b) I 9 ; d) None of these

o
4qa?

. What happens when some charge is placed on a soap bubble?
a) Its radius decreases b) Its radius increases
c) The bubble collapses d) None of these

. A battery is used to charge a parallel plate capacitor till the potential difference between the plates
becomes equal to the electromotive force of the battery. The ratio of the energy stored in the capacitor and
work done by the battery will be
a)1l b) 2 c) 1/4 d)1/2

597. The charge q is projected into a uniform electric field E, work done when it moves a distance Y is
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o 4
Y
. Three capacitors of capacity C;, C,, C5 are connected in series. Their total capacity will be
a) C; + Cy + C4 b) 1/(Cy + C, + C3) o) (CT*+Cc;1+C3H)™1  d) None of these
. Force of attraction between two point charges Q and - Q separated by d meter is F,. When these charges
are placed on two identical spheres of radius R = 0.3d whose centres and d meter apart, the force of
attraction between them is
a) Greater than F, b) Equal to F, c) Lessthen F, d) None of these
600. A positively charged particle moving along x —axis with a certain velocity enters a uniform electric field
directed along positive y —axis. Its
a) Vertical velocity changes but horizontal velocity remains constant
b) Horizontal velocity changes but vertical velocity remains constant
c) Both vertical and horizontal velocities change
d) Neither vertical nor horizontal velocity changes
. Charge g, of mass m revolves around a stationary charge q; in a circular orbit of radius r. The orbital
periodic time of g, would be

A3 mr? 1/2 kq,q; ]1/2 [47'[ mr ]1/2 [4—7r mrz]l/2
Y [ kq.q> ] Ammr? | kq1a Y[ kqrq,

. The mean electric energy density between the plates of a charged capacitor is (here g = charge on the
capacitor and A = area of the capacitor plate)
q? q q°? d) None of the above
2 28 A? b) 2,4 2 2¢,A
603. A 6uF capacitor is charged from 10 volts to 20 volts. Increase in energy will be
a) 18 x 107*]J b)9 x 1074 ] c) 45x107*] d)9x107°J
604. The unit of intensity of electric field is
a) Newton/Coulomb b) Joule/Coulomb c) Volt — metre d) Newton/metre
605. Three capacitors of capacitance 3uF, 10uF and 15uF are connected in series to a voltage source of 100V.
The charge on 15uF is
a) 50 uC b) 100 uC c) 200 uC d) 280 uC
. Two copper balls, each weighting 10g are kept in air 10 c¢m apart. If one electron from every 10° atoms is
transferred from one ball to the other, the coulomb force between them is (atomic weight of copper is
63.5)
a) 2.0 x 101°N b) 2.0 x 10*N c) 2.0 x 108N d) 2.0 x 10°N
607. An a —particle of mass 6.4 X 10™?”kg and charge 3.2 X 10719C is situated in a uniform electric field of

qY
EY b) —
a)q )E

1.6 X 105Vm™1. The velocity of the particle at the end of 2 X 10~2m path when it starts from rest is
a) 2/3 x 105ms~1 b) 8 x 10°ms~! c) 16 x 10°ms~t d) 4v2 x 10°ms™1

608. A parallel plate air capacitor has a capacitance C. When it is half filled with a dielectric of dielectric
constant 5, the percentage increase in the capacitance will be

f—-d—
a) 400% b) 66.6% c) 33.3% d) 200%

. Two small spheres of masses M; and M, are suspended by weightless insulating threads of lengths L;and
L,. The spheres carry charges Q; and @, respectively. The spheres are suspended such that they are in

Page |65




level with one another and the threads are inclined to the vertical at angles of 8, and 6,as shown. Which
one of the following conditions is essential, if 8; = 0, ?

a) My # M,,butQ; = Q, b) My = M,
) 01=0; d) Ly =1L,

. The charge on two identical metallic balls are +40u and —10uC respectively and they are separated at 2.0
m. How much and nature of force will act between them?
a) 2.9 N, repulsive b) 1.9 N, attractive c) 1.2 N, repulsive d) 0.9 N, attractive

. If identical charges (—q) are placed at each corner of a cube of side b, then electric potential energy of
charge (+q) which is placed at centre of the cub will be
. 8v/2q? b) —8+/2¢? 9 —4+/2¢> Q) —4q?

4megb megh megh \3meyb

. Three concentric metallic spherical shells of radii R, 2R, 3R, are given charges Q4, Q, Q3, respectively. It is
found that the surface charge densities on the outer surfaces of the shells are equal. Then, the ratio of the
charges given to the shells, Q;: Q,: Q5, is
a) 1:2:3 b) 1:3:5 c) 1:4:9 d) 1:8:18

. There is a uniform electric field of intensity E which is as shown. How many labeled points have the same
electric potential as the fully shaded point?

a) 2 b) 3 c)8 d)11
. Electric potential of earth is taken to be zero because earth is a good
a) Insulator b) Conductor c) Semiconductor d) Dielectric
. A metallic shell has a point charge 'q’ kept inside its cavity. Which one of the following diagrams correctly

represents the electric lines of forces
’ @ ) @

. A simple pendulum has a length [ and the mass of the bob is m. The bob is given a charge q coulomb. The
pendulum is suspended between the vertical plates of a charged parallel plate capacitor. If E is the electric

field strength between the plates, the time period of the pendulum is given by




617. ABC is a right angled triangle in which AB = 3cm and BC = 4cm. And £ABC = r/2. The three charges
+15,4+12 and —20 e. s.u are placed respectively on 4, B and C. The force acing on B is
a) 125 dynes b) 35 dynes c) 25 dynes d) Zero

618. An electric line of force in the xy plane is given by equaton x2 + y? = 1. A particle with unit positive
charge, initially at rest at the point x = 1,y = 0 in the xy plane
a) Not move at all b) Will move along straight line
c) Will move along the circular line of force d) Information is insufficient to draw any conclusion

. The insulation property of air breaks down at E = 3 X 10° volt/metre. The maximum charge that can be

given to a square of diameter 5m is approximately
(in coulombs)
a)2x 1072 b)2x 1073 c) 2x107* d)2x107°

620. A parallel plate capacitor of capacitance C is connected to a battery and is charged to a potential difference
V. Another capacitor of capacitance 2C is connected to another battery and is charged to potential
difference 2V. The charging batteries are now disconnected and the capacitors are connected in parallel to
each other in such a way that the positive terminal of one is connected to the negative terminal of the
other. The final energy of the configuration is
a) Zero 25CV? 3CV? 9CV?

) 6 C)Z d)Z

621. An elementary particle of mass m and charge +e is projected with velocity v at a much more massive
particle of charge Ze, where Z > 0. What is the closest possible approach of the incident particle
Ze? b) Ze 0 Ze? 4 Ze
2mEgmv? 4meymuv? 8meymuv?
. The radius of a metallic sphere if its capacitance is 1/9F, is
a) 10°m b) 10’ m c) 10°m d) 108 m
. If the charge on a capacitor is doubled, the value of its capacitance C will be
a) Doubled b) Halved c) Remain the same d) None of these
. To obtain 3uF capacity from three capacitors of 2uF each, they will be arranged
a) All the three in series
b) All the three in parallel
c) Two capacitors in series and the third in parallel with the combination of first two
d) Two capacitors in parallel and the third in series with the combination of first two
625. An electric dipole consisting of two opposite charges of 2 X 107°C each separated by a distance of 3 cm is
placed in an electric field of 2 X 10° N/C. The maximum torque on the dipole will be
a)12x 1071 Nm b) 12 X 1073 Nm c) 24 x 107 Nm d) 24 x 1073 Nm
. In the following diagram, the charge and potential difference across 8 uF capacitance will be respectively

8meymu?

T8F
I

| |
[ 1
HF

a) 3204 C,40 V b) 420 u C,50 V ¢) 214uC,27V d)360uC,45V
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. In a hollow spherical shell potential (V) changes with respect to distance (r) from centre
a) ve b) v c) v d v

T — 7
. The electric strength of air is 2x 107 NC-.. The maximum charge that a metallic sphere of diameter 6 mm
can hold is
a) 3nC b) 20 nC c) 1.5nC d) 2 nC
. If a unit positive charge is taken from one point to another over an equipotential surface, then
a) Work is done on the charge b) Work is done by the charge
c) Work done is constant d) No work is done
630. A charge of 40uC is given to a capacitor having capacitance € = 10uF. The stored energy in ergs is
a) 80 x 107° b) 800 c) 80 d) 8000
631. The law, governing the force between electric charges is known as
a) Ampere’s law b) Ohm’s law c) Faraday’s law d) Coulomb’s law
632. The dimensional formula of electric intensity is
a) [MLT-2 A1] b) [MLT-3 A1] c) [ML2T=3 At] d) [ML2T=3 A2]
633. A parallel plate capacitor is first charged and then a dielectric slab is introduced between the plates. The
quantity that remains unchanged is
a) Charge Q b) Potential V c) Capacity € d) Energy U
634. An electron enters in an electric field with its velocity in the direction of the electric lines of force. Then
a) The path of the electron will be a circle b) The path of the electron will be a parabola
c) The velocity of the electron will decrease d) The velocity of the electron will increase
. Three charges each of + 1pC are placed at the corners of an equilateral triangle. If the force between any
two charges be £ then the net force on either charge will be
a)V2F b) FV3 c) 2F d) 3F
636. Angle between equipotential surface and lines of force is
a) Zero b) 180° c) 90° d) 45°

637. If a conducting medium is placed between two charges, then the electric force between them will become.
a) Zero b) Infinity c)1N d) 1 dyne

638. A solid metallic sphere has a charge +3Q. Concentric with this sphere is a conducting spherical shell
having charge-Q. The radius of the sphere is a and that of the spherical shell is b (b > a). What is the
electric field at a distance R(a < R < b) from the centre?

2) 49 b) 39 0 30 q Q
2megR? 4AmeyR? 2megR? 2megR
639. According to Gauss’ Theorem, electric field of an infinitely long straight wire is proportional to
a)r b) 1/r2 c) 1/r3 d)1/r
640. Two identical thin rings each of radius R meters are coaxially placed at a diatance R meters apart. If Q4
coulomb and Q, coulomb are respectively the charges uniformly spread on the two rings, the work done in
moving a charge g from the centre of one ring to that of other is

a) Zero b) q(Q1 — Q)2 -1) 0 qV2(Q, + Qz) d) q(Q: + Q2)(V2 + 1)
V2.4megR 4megR V2.4meoR

. Three capacitors of capacitance 3 u F are connected in a circuit. Then their maximum and minimum

capacitance will be
A)9uF,1uF b)8uF,2uF C)9uF,0uF d)3uF,2uF

. Two concentric conducting thin spherical shells 4, and B having radii r4 and r5(rg > r,) are charged to Q4
and —Qz(|Qg| > 1Q4])- The electrical field along a line, (passing through the centre) is




650.

651.

a)E

0 ra rsl/ X

. Two equal negative charge —q are fixed at the fixed points (0, @) and (0, —a) on the Y-axis. A positive

charge Q is released from rest at the point (2a, 0) on the X-axis. The charge Q will
a) Execute simple harmonic motion about the origin

b) Move to the origin and remain at rest

c) Move to infinity

d) Execute oscillatory but not simple harmonic motion

.In moving from A to B along an electric field line, the electric field does 6.4 x 1071°J of work on an

electron. If ¢4, ¢, are equipotential surfaces, then the potential difference (V. — V,) is

i
a) -4V b)4V c) Zero d) 64V
. Gauss’s law is true only if force due to a charge varies as
a)rt b) r~2 c)r3 d)r—*
. Consider the situation shown in the figure. The capacitor A has a charge g on it whereas B is uncharged.
The charge appearing on the capacitor B a long time after the switch is closed is

w 4 4 (€

-

S

A
a) Zero b) q/2 c) q d) 2q

. Two spherical conductors each of capacity C are charged to potentials IV and —V. These are then connected

by means of a fine wire. The loss of energy will be

1
a) Zero b) 5 V2 ¢ Cv? d) 2¢V?

. Two points P and Q are maintained at the potential of 10 V and —4V, respectively. The work done in

moving 100 electrons from P to Q is
a) —9.60 x 10717 b) 9.60 x 10717 J c) —2.24x 10716 d)2.24x1071¢J

. Two capacitors connected in parallel having the capacities C; and C, are given 'q’ charge, which is

distributed among them. The ratio of the charge on C; and C, will be

c) GG, d) C11C2
Which of the following is deflected by electric field
a) X-rays b) y —rays c) Neutrons d) a-particles
Four plates of equal area A are separated by equal distances d and are arranged as shown in the figure.
The equivalent capacity is

>—OB




2) 2&pA 3gA 9 4epA d) @
d d d d

. The charges on two spheres are +7uC and —5uC respectively. They experience a force F. If each of them is
given and additional charge of —2uC, the new force of attraction will be
a)F b) F/2 c) F/\3 d) 2F

. The net charge on capacitor is
a) 2q b) q/2 o d) o

. A parallel plate capacitor with air as the dielectric has a capacitance C. A slab of dielectric constant K and
having the same thickness as the separation between the plates is introduced so as to fill one-fourth of the
capacitor as shown in the figure The new capacitance will be

6
K air t

b)

KC

a) (K+3)% b)(K+2)% c) (K+1)% d)T

. Under the influence of the coulomb field of charge+Q, a charge —q is moving around it in an elliptical orbit
.Find out the correct statements(s).
a) The angular momentum of the charge -q is constant
b) The linear momentum of the charge—q is constant
c) The angular velocity of the charge—gq is constant
d) The linear speed of the charge—gq is constant

. Electric lines of force about negative point charge are
a) Circular, anticlockwise
b) Circular, clockwise
c) Radial, inward
d) Radial, outward

. Two identical charged spheres suspended from a common point by two massless stings of length [ are
initially a distance d(d << [) apart because of their mutual repulsion. The charge begins to leak from both
the spheres at a constant rate. As a result the charges approach each other with a velocity v. Then as a
function of distance x between them
a) voc x~1/2 b) v oc x71 ) v o« x1/2 d)v o x

.If a slab of insulating material 4 X 10~3m thick is introduced between the plates of a parallel plate
capacitor, the separation between plates has to be increased by 3.5 x 10™3m to restore the capacity to
original value. The dielectric constant of the material will be
a) 6 b) 8 c) 10 d) 12

. A point charge of 40 stat coulomb is placed 2 cm in front of an earthed metallic plane plate of large size.
Then the force of attraction on the point charge is
a) 100 dynes b) 160 dynes c) 1600 dynes d) 400 dynes

. A charge of 5 C experiences a force of 5000 N when it is kept in a uniform electric field. What is the
potential difference between two points separated by a distance of 1cm
a)10v b) 250V c) 1000V d) 2500V

. The potential at a point due to an electric dipole will be maximum and minimum when the angles between
the axis of the dipole and the line joining the point to the dipole are respectively
a) 90° and 180° b) 0° and 90° c) 90° and 0° d) 0° and 180°

. The ratio of charge to potential of a body is known as
a) Capacitance b) Conductance c) Inductance d) Resistance

. An electron initially at rest falls a distance of 1.5¢m in a uniform electric field of magnitude 2 x 10*N/C.
The time taken by the electron to fall this distance is
a) 1.3 x 10%s b) 2.1 x 107125 c) 1.6 x 10719 d)2.9%x 107 %




664. A network of four capacitors of capacity equal to C; = C,C, = 2C,C3; = 3C and C, = 4C are conducted in a
battery as shown in the figure. The ratio of the charges on C, and C, is

3 7 4
b) — c) — d) =
) 22 ) 4 ) 7
. Five capacitors, each of capacitance value C are connected as shown in the figure. The ratio of capacitance
between P and R, and the capacitance between P and Q, is

C L
o™ "y
c/;_”_%\c

a)3:1 b)5:2 c)2:3 d1:1

. A charged particle of mass 5 X 10™°kg is held stationary in space by placing it in an electric field of
strength 10’ NC~1! directed vertically downwards. The charge on the particle is
a) —20 x 1075uC b) =5 x 10~>uC c) 5x107°uC d) 20 x 10~>uC

. An electric dipole of length 1 cm is placed with the axis making an angle of 30° to an electric field of
strength10*NC~L. If it experiences a torque of 10v/2Nm, the potential energy of the dipole is
a) 0.245] b) 2.45 x 1074 c) 0.0245] d) 24.5 x 107%]

. A spherical drop of capacitance 1 uF is broken into eight drops of equal radius. Then, the capacitance of
each small drop is

1 1 1
a) — c) — d) -
)8uF )zuF )4MF

. A charged ball B hangs from a silk thread S, which makes an angle 8 with a large charged conducting sheet
P, as shown in the figure. The surface charge density ¢ of the sheet is proportional to

P

a) sinf
b) tan
c) cos @
d) cotd
670. A hollow conducting spherical shell of radius R is charged with Q coulomb. The amount of work done for
moving any charge g from the centre to the surface of the shell will be
a) qQ b) Zero 9 Qq d) Qq
4megR megR 2megR
. Six charges, three positive and three negative of equal magnitude are to be placed at the vertices of a
regular hexagon such that the electric field at O is double the electric field when only one positive charge
of same magnitude is placed at R. Which of the following arrangements of charges is possible for
P,Q,R,S,T and U respectively




b) +,—,+,—+ — A+ +—+—— d)— ++—+—
. A charge of 5C is given a displacement of 0.5m. The work done in the process is 10/. The potential
difference between the two points will be
a) 2V b) 0.25V c) 1V d) 25V
. Equal charges are given to two spheres of different radii. The potential will
a) Be more on the smaller sphere b) Be more on the bigger sphere
c) Be equal on both the spheres d) Depend on the nature of the materials of the
spheres
. Three charges Q, +q and +q are placed at the vertices of an equilateral triangle of side [ as shown in the
figure. If the net electrostatic energy of the system is zero, then Q is equal to

2 (-9) e ) (+)

. What about Gauss theorem is not incorrect
a) It can be derived by using Coulomb’s Law
b) It is valid for conservative field obeys inverse square root law
c) Gauss theorem is not applicable in gravitation
d) (A) & (B) both
. The ratio of momenta of an electron and an @ —particle which are accelerated from rest by a potential
difference of 100 volt is
a)1 2m, me
b) d)
2m,

a

. Two identical spheres carrying charges —9uC and 5uC respectively are kept in contact and then separated
from each other. Point out true statement from the following. In each sphere
a) 1.25 x 103 electrons are in deficit b) 1.25 x 103 electrons are in excess
c) 2.15 x 10?3 electrons are in excesss d) 2.15 x 10?3 electrons are in deficit
678. A charge Q.is divided in two parts Q@ — q.What is value of q for maximum force between them?

9 Q
b) 3 c)Q d) B
. The capacitance of an air capacitor is 15uF the separation between the parallel plates is 6mm. A copper
plate of 3mm thickness is introduced symmetrically between the plates. The capacitance now becomes
a) 5uF b) 7.5uF c) 22.5uF d) 30uF
. Between the plates of a parallel plate condenser, a plate of thickness t; and dielectric constant k; is placed.

In the rest of the space, there is another plate of thickness t, and dielectric constant k,. The potential
difference across the condenser will be

t1 b &0 (tl tz) <k1 kz)
a) Ago <k1 kz) b) A kl + kZ ) Ago tZ d) _(kltl + thZ)
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681. The plates of parallel plate capacitor are charged upto 100 V. A 2mm thick plate is inserted between the
plates. Then to maintain the same potential difference, the distance between the plates is increased by
1.6 mm. The dielectric constant of the plate is
a)5 b) 1.25 c) 4 d) 2.5
. A parallel plate condenser has a uniform electric field E (V' /m) in the space between the plates. If the
distance between the plates is d(m) and area of each plate is A(m?) the energy (joules) stored in the

condenser is
a) %gOEZAd b) E2Ad/ ¢, c) %gOEZ d) e,EAd
. Identify the WRONG statement

a) The electrical potential energy of a system of two protons shall increase if the separation between the
two is decreased

b) The electrical potential energy of a proton electron system will increase if the separation between the
two is decreased

c) The electrical potential energy of a proton electron system will increase if the separation between the
two is increased

d) The electrical potential energy of a system of two electrons shall increase if the separation between the

two is decreased
. Ten capacitor are joined in parallel and charged with a battery up to a potential V. They are then
disconnected from battery and joined again in series then the potential of this combination will be
a)Vv b) 10V c) 5V d) 2V
. If the force exerted by an electric dipole on a charge gat a distance of 1 m is £ the force at a point 2 m
away in the same direction will be

F F F F
£ b) — £ d)—
3 3 i V% )3

686. An electron and a proton are in a uniform electric field, the ratio of their accelerations will be
a) Zero b) Unity
c) The ratio of the masses of proton and electron d) The ratio of the masses of electron and proton
. If the electric flux entering and leaving an enclosed surface respectively is ¢; and ¢, the electric charge
inside the surface will be
a) (¢1 + ¢2)eo b) (¢, — P1)eo ) (b1 + d2)/e0 d) (¢2 — d1)/eo
688. An electric dipole is kept in non-uniform electric field. It experiences
a) A force and a torque b) A force but not a torque
c) A torque but not a torque d) Neither a force nor a torque
689. A uniformly charged thin spherical shell of radius R carries uniform surface charge density of o per unit
area. It is made of two hemispherical shells, held together by pressing them with force F (see figure). F is
proportional to

et

1 1 1 o2
a) — a2 R? b) — a2 R g—Z
& &o & R

690. In the following figure, the charge on each condenser in the steady state will be




(T
i

| AAAA
107!

a) 3uC b) 6 uC c)9uc d) 12 uC

. A parallel plate capacitor of plate area A and plate separation d is charged to potential V and then the
battery is disconnected. A slab of dielectric constant k is then inserted between the plates of the capacitors
so as to fill the space between the plates. If @, E and W denote respectively, the magnitude of charge on
each plate, the electric field between the plates (after the slab is inserted) and work done on the system in
question in the process of inserting the slab, then state incorrect relation from the following
20 = g0AV _ gAV? _ gAV?

1% 1
b) W = ) E=— dw = ( __)
d % 2kd ) kd )w 2 7%

. What is the total charge in coulomb of 75.0 kg of electrons?
a) 0.32 x 1013C b) 3.2 x 10%6C c) —1.32 x 1013C d) +1.32 x 10713C
. Two small conducting sphere of equal radius have charges +10 pC and -20uC respectively and placed at a
distance R from each other experience force F;. If they are brought in contact and separated to the same
distance, they experience force F,. the ratio of F; to F;, is
a)l:2 b)-8:1 c)1:8 d-2:1
. In the circuit as shown in the figure the effective capacitance between A and B is
4uF

a)3uF
b)2uF
c)4uF
d)8urF
. The figure shows an experimental plot discharging of a capacitor in an RC circuit. The time constant 7 of
this circuit lies between

4
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Time in seconds ——

a) 150secand 200sec  b) 0 and 50 sec c) 50 secand 100 sec d) 100 secand 150 sec
696. Equivalent capacitance between A and B is




A

a)8uF b)6uF c)26uF d)10/3uF
. The S.I. unit of electric flux is
a) Weber b) Newton per coulomb c) Volt X metre d) Joule per coulomb
. Two point charges —q and +q are located at points (0,0 — a) and (0, 0a), respectively. The potential at a
point (0,0, z) where z > a is
qa q 2qa 2qa
3) b) ) 4mey (2% — a?) d) 4mey (22 + a?)
. The work done in bringing a 20 coulomb charge from point A to point B for distance 0.2m is 2j. The
potential difference between the two points will be (in volt)
a) 0.2 b) 8 c) 0.1 d) 0.4
700. A molecule with a dipole moment p is placed in an electric field of strength £ Initially the dipole is aligned
parallel to the field. If the dipole is to be related to be anti-parallel to the field the work required to be done
by an external agency is
a) —2pE b) —pE c) pE d) 2pE
. There exists an electric field of 1N/C along y-direction. The flux passing through the square of 1m placed
in xy plane inside the electric field is
a) 1.0 N/m? b) 10.0Nm?/C c) 2.0Nm?/C d) Zero
. The electric field that can balance a deuteron of mass 3.2 X 10727 kg is
a) 19.6 x 1071°NC? b) 19.6 x 10"8 NC?! c) 19.6 x 101°NC™? d) 19.6 x 108 NC™!
. The electric intensity due to a dipole of length 10 cm and having a charge of 500uC, at a point on the axis
at a distance 20 cm from one of the charges in air, is
a) 6.25x 10" N/C b) 9.28 x 10’ N/C c) 13.1x 111 N/C d) 20.5 x 10’ N/C
704. A body of capacity 4 u F is charged to 80 I and another body of capacity 6u F is charged to 30V. When
they are connected the energy lost by 4u F capacitor is
a) 7.8mJ b) 4.6 mJ c)32mj d) 2.5mJ
. The electric field created by a point charge falls with distance r from the point charge as

1 1 1 1
it b) — — d)—
a)r )rz C)r3 )r‘*

4122 Ae a

. The potential at a point x (measured in um) due to some charges situated on the x-axis is given by V(x) =
20/(x? — 4) Volts. The electric field E at x = 4um is given by
a) 5/3 Volt/um and in the —ve x direction b) 5/3 Volt/um and in the +ve x direction
c) 10/9 Volt/um and in the —ve x direction d) 10/9 Volt/um and in the +ve x direction
. Force of attraction between the plates of a parallel plate capacitor is
q° q° q q°

a b c d) ———
) 2e0AK ) goAK ) 2&0A ) 280A%K

‘Letp(r) = % be the charge density distribution for a solid sphere of radius R and total charge Q. For a

point P inside the sphere at distance 7 from the centre of the sphere, the magnitude of electric field is
a) Zero 9 r2 r2
) b2 O o9
Ameyry 4me R4 3megR*
. There is a solid sphere of radius 'R’ having uniformly distributed charge. What is the relation between
electric field 'E’ (inside the sphere) and radius of sphere 'R’ is




1
a) E x R7? b)E « Rt d) E o« R?

. Three capacitors each of capacity 4u F are to be connected in such a way that the effective capacitance is
6u F. This can be done by
a) Connecting them in parallel b) Connecting two in series and one in parallel
c) Connecting two in parallel and one in series d) Connecting all of them in series

. A parallel plate air capacitor is charged to a potential difference of V. After disconnecting the battery,
distance between the plates of the capacitor is increased using an insulating handle. As a result, the
potential difference between the plates
a) Decreases b) Increases c) Becomes zero d) Does not change

. At a point 20 cm from the centre of a uniformly charged dielectric sphere of radius 10 cm, the electric field
is 100 V /m. The electric field at 3 cm from the centre of the sphere will be
a) 150V /m b) 125V /m c) 120V /m d) Zero

. Two identical capacitors each of capacitance 5 uF are charged to potential 2 kV and 1 kV respectively. The
—ve ends are connected together. When the +ve ends are also connected together, the loss of energy of the
system is
a) 160] b) 0] c)5] d) 1.25]

. Charges 4@, q and Q and placed along x —axis at positions x = 0,x = [/2 and x = [, reapectively. Find the
value of g so that force on charge Q is zero
a) Q b) Q/2 c) —Q/2 d) -Q

. Two electric dipoles of moment P and 64 P are placed in opposite direction on a line at a distance of
25 cm. The electric field will be zero at point between the dipoles whose distance from the dipole of
moment P is
a)5cm

. Gauss’s law should be invalid if
a) There were magnetic monopoles b) The inverse square law were not exactly true
c) The velocity of light were not a universal constant d) None of these

. Consider an electric field E=EX, where Ej is a constant. The flux through the shaded area(as shown in the
figure) due to this field is

z
(a, 0, a)T a,a,a)

>y
. )/(0,0,0) (0, 2,0)

a) 2E,a? b) V2E,a? ¢) Eya? d)

Eya?
V2
718. Which one of the following graphs, shows the variation of electric field strength £with distance dfrom the

centre of the hollow conducting sphere?
| A

a)




719. An air capacitor of capacity C = 10uF is connected to a constant voltage battery of 12 VV. Now the space
between the plates is filled with a liquid of dielectric constant 5. The charge that flows now from battery to
the capacitor is
a) 120uC b) 699uC c) 480uC d) 24uC

. When a body is earth connected, electrons from the earth flow into the body. This means the body is
a) Unchanged b) Charged positively c) Charged negatively d) An insulator

. Putting a dielectric substance between two plates of condenser, capacity, potential and potential energy
respectively
a) Increase, decrease, decrease b) Decrease, increase, increase
c) Increase, increase, increase d) Decrease, decrease, decrease

. In nature, the electric charge of any system is always equal to
a) Half integral multiple of the least amount of charge
b) Zero
c) Square of the least amount of charge
d) Integral multiple of the least amount charge

. A charged ball B hangs from a silk thread S, which makes an angle 6 with a large charged conducting sheet
P, as shown in the figure. The surface charge density o of the sheet is proportional to

+1

(==3
75}

FIFrrrro+

B

a) cos b) cot® c) sin6 d) tan 6
. The electric field in a region is radially outward with magnitude E = Ay,. The charge contained in a sphere
of radius y, centered at the origin is

a)

- The torque acting on a dipole of a moment P in an electric field E is
a) P.E b)PxE c) Zero d)ExP

. The area of the plates of a parallel plate condenser is A and the distance between the plates is 10mm.
There are two dielectric sheets in it, one of dielectric constant 10 and thickness 6mm and the other of

dielectric constant 5 and thickness 4mm. The capacity of the condenser is

12 2 5000
a) gfoA b) ESOA ) 7 goA d) 1500 g,A

. The earth has Volume 'V’ and surface area ‘A’ then capacitance would be

A3 b) 4rpe. Av3 4menA d 1 A
4meg Yo ) 4megAyg c) Yo )47T£0)/03

A %4 %4 A

. A charge q is placed at the centre of the open end of cylindrical vessel. The flux of the electric field through
the surface of the vessel is

q
) 2—80
. Equal charges q are placed at the four corners 4, B, C, D of a square of length a. The magnitude of the force
on the charge at B will be
3¢° b) 2 J (1 * Ni) ¢ d) (z + L) q*
4meya® Ameya’ 2 4meya® 2/ Ameya?
. 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 g, then the charge on the big drop will be
a) 2q b) 4q c) 16q d) 64q

a) Zero b) a
€o




731. Two identical parallel plate capacitors are connected in series to a battery of 100 V. A dielectric slab of
dielectric constant 4.0 is inserted between the plates of second capacitor. The potential difference across
the capacitors will now be respectively
a)50v,50v b)80V,20V c)20V,80V d)75V,25V

732. Two equal charges as separated by distanced. A third charge placed on a perpendicular bisector at x
distance from centre will experience maximum coulomb force, when
a)x = d/V2 b)x =d/2 Q) x=d/2V2 d) x = d/2V3

733. Work done by an external agent in separating the parallel plate capacitor is

1 1
a) cv b) ECZV o) 5 cy2 d) None of these

734. A parallel plate capacitor is charged. If the plates are pulled apart
a) The capacitance increases b) The potential difference increases
c) The total charge increases d) The charge and potential difference remain the
same

. Consider two points 1 and 2 in a region outside a charged sphere. Two points are not very far away from
the sphere. If E and V represent the electric field vector and the electric potential, which of the following is
not possible
a) |E1| = |E2|'V1 =V, b) Ey # BV, # 1, c) Ey # Ep, Vs =V, d) |Ell = |E2|'V1 # Vs

. A solid spherical conductor of radius R has a spherical cavity of radius a(a < R) at its centre. A charge +
Q is kept at the centre. The charge at the inner surface, outer surface and at a position r(a < r < R) are
respectively
a)+9,—-9,0 b) —-9,+9,0 c)0,-9,0 d) +9,0,0

. A particle of mass m and charge q is placed at rest in a uniform electric field E and then released. The
kinetic energy attained by the particle after moving a distance y is
a) qEy*® b) qE%y c) qEy d) ¢*Ey

. Two charges +3.2 x 107°C and —3.2 X 107°C kept 2.4 A apart forms a dipole. If it is kept in uniform
electric field of intensity 4 X 10° volt/m then what will be its electrical energy in equilibrium
a) +3x 10723 b) —3 x 10723 c) —6 x 10723] d) -2 x 10723

. An electric dipole has the magnitude of its charge as g and its dipole moment is p. It is 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
a) 2q.E and minimum b) q.E and p.E ) Zero and minimum d) g. E and maximum

. A parallel plate condenser with a dielectric of dielectric constant K between the plates has a capacity C and
is charged to a potential V volts. The dielectric stab is slowly removed from between the plates and then
reinserted. The net work done by the system in this process is

a) %(K —1)CV? b) CV3(K —1)/K ) (K — 1)CV? d) Zero

. A Gaussian sphere encloses an electric dipole within it. The total flux across the sphere is
a) Zero b) Half that due to a single charge
c) Double that due to a single charge d) Dependent on the position of the dipole

. When a glass rod is rubbed with silk, it
a) Gains electrons from silk b) Gives electrons to silk
c) Gains protons from silk d) Gives protons to silk

. Force between two identical charges placed at a distance of r in vacuum is F. Now a slab of dielectric of
dielectric constant 4 is inserted between these two charges. If the thickness of the slab is r/2, then the
force between the charges will become

3
F b)- F
a) )z




744. Equal charges q each are placed at the vertices A and B of an equilateral triangle ABC of sidea. The
magnitude of electric intensity at the point C is
2) g SILE SIREL &)
TEa 41 a? 4meya? 4deqa
. A hollow insulated conducting sphere is given a positive charge of 10uC. What will be the electric field at
the centre of the sphere if its radius is 2 meters
a) Zero b) 5 uCm=2 c)20uCm=2 d)8ucCm—2
. A parallel plate capacitor has a plate separation of 0.01 mm and use a dielectric (whose dielectric strength
is 19 KV /mm) as an insulator. The maximum potential difference that can be applied to the terminals of
the capacitor is
a) 190V b) 290V c) 95V d) 350V
. The electric potential V at any point O(x, y, z all in metres) in space is given by V = 4x? volt. The electric
field at the point (1m, 0, 2m) in volt/metre is
a) 8 along negative C — axis b) 8 along positive X — axis
c) 16 along negative X — axis d) 16 along positive Z — axis
. A charge Q is placed at each of the opposite corners of a square. A charge q is placed at each of the other
two corners. If the net electrical force on Q is zero, then Q/q equals

a) —2v2 b) -1 )1 d) _i

V2

- When an electric dipole Pis placed in a uniform electric field E then at what angle between P and E the
value of torque will be maximum
a) 90° b) 0° c) 180° d) 45°

- The displacement of a charge @ in the electric field E= e,1 + e,j + e3k is ¥ = ai + bj. The work done is
a) Q(aey + bey) b) Q+/(aey)? + (bey)?

¢) Q(e; + e;)Ja? + b2 d)Q( /e12+e22>(a+b)

. Capacitance of a parallel plate capacitor becomes 4/3 times its original value if a dielectric slab of
thickness t = d/2 is inserted between the plates (d is the separation between the plates). The dielectric
constant of the slab is
a)8 b) 4 c)6 d) 2

. In an adjoining figure are shown three capacitors C;, C, and C5 joined to a battery. The correct condition
will be (Symbols have their usual meanings)

)01 =0=Qand V=V, =V =V b)Q1=0Q;+QzandV =V, +V, +V;
Q@ =0;+QzandV =V +V, d) Q; =QzandV; = V3
. A bullet of mass 2 gm is having a charge of 2uC. Through what potential difference must it be accelerated,
starting from rest, to acquire a speed of 10 m/s
a)5kV b) 50 kV 5V d)50V
. Two conducting spheres of radii R; and R, having charges Q; and Q, respectively are connected to each
other. There is
a) No change in the energy of the system b) An increase in the energy of the system
c) Always a decrease in the energy of the system A decrease in the energy of the system unless

Q1R = Q2R
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. Two spherical conductors A and B of radii 1mm and 2mm are separated by a distance of 5cm and are
uniformly charged. If the spheres are connected by a conducting wire then in equilibrium condition, the
ratio of the magnitude of the electric fields at the surfaces of spheres A and B is
a) 4:1 b) 1;2 c) 2:1 d) 1:4

. Two opposite and equal charges 4 X 10~8 coulomb when placed 2 X 10~2cm away, form a dipole. If this
dipole is placed in an external electric field 4 x 108 newton/coulomb, the value of maximum torque and
the work done in rotating in through 180° will be
a) 64 X 10"*Nmand 64 X 107*J b) 32 x 107*Nmand 32 X 107*]

c) 64 x 107*Nmand 32 x 107%] d)32x 107*Nmand 64 x 107%]

. Four point charges —Q, —q, 2q and 2Q are placed, one at each corner of the square. The relation between Q

and q for which the potential at the centre of the square is zero is

1 1
Q= —q b)Q =~ 9Q=q "o ="

. Four capacitors are connected as shown in the equivalent capacitance between the points P and Q is

1u4F
||

1 3 4
b) = -z d) =
)4uF C)4uF )3uF

. Two parallel plate of area A4 are separated by two different dielectrics as shown in figure. The net
capacitance is

k1:1

k2:2

2) 4epA b) 3g04 9 204 d) ﬁ
3d 4d d d

. For a given surface the Gauss’s law is stated as § E. ds = 0. From this we can conclude that

a) E is necessarily zero on the surface b) E is perpendicular to the surface at every point
c) The total flux through the surface is zero d) The flux is only going out of the surface

. The electric field due to an electric dipole at a distance r from its centre in axial position is E. If the dipole
is rotated through an angle of 90° about its perpendicular axis, the electric field at the same point will be

A E b)% ) g d) 2E

. A charged water drop whose radius is 0.1 um is in equilibrium in an electric field. If charge on it is equal to
charge of an electron, then intensity of electric field will be (g = 10ms™1)
a)1.61N/C b) 26.2N/C c) 262N/C d) 1610N/C

. Four condenser each of capacity 4uF are connected as shown in figure. Vp — V, = 15 volts. The energy

stored in the system is
4uF

4uF 4uF

P =0

4uF

a) 2400 ergs b) 1800 ergs c) 3600 ergs d) 5400 ergs
764. Given,
R, =1Q C; = 2uF




R2 = ZQ CZ =4#F

¢

C G

R,
\%
(I (1)
The time constant (in u s) for the circuits, I, II, I1l, are respectively
a) 18,18/9,4 b) 18,4,8/9 c) 4,8/9,18 d) 8/9,18,4
. A charge Q is fixed at a distance d in front of an infinite metal plate. The lines of force are represented by
+Q 9

/

+Q +Q ' +Q . +0

. A hollow conducting sphere is placed in an electric field produced by a point charge placed at P as shown
in figure. Let Vy, V, V- be the potentials at points 4, B and C respectively. Then

a) Ve >Vp b) Vg >V, ) Vy>Vp AV, =V

. Two identical point charges are placed at a separation of d. P is a point on the line joining the charges, at a
distance x from any one charge. The field at P is E, E is plotted against x for values of x from close to zero
to slightly less than d. Which of the following represents the resulting curve

a) b) c) d ,
! ! ! !
E E E E
o ~—— X o — X o X— _x . X —> X

. A charge of 107°C is placed on each of the 64 identical drops of radius 2 cm. They are then combined to
form a bigger drop. Find its potential
a) 7.2 x 103V b) 7.2 x 102V c) 1.44 x 10%V d) 1.44 x 103V

. An electric dipole is placed along the x —axis at the origin O. A point P is at a distance of 20cm from this

origin such that OP makes an angle g with the x —axis. If the electric field at P makes an angle 6 with the

x —axis, the value of 8 would be

a) % b) g +tan~! (?) c) Z?E d) tan~?! (?)

. The equivalent capacitance between A and B in the figure is 1uF. Then the value of capacitance C is




771. In a capacitor of capacitance 20u F, the distance between the plates is 2mm. If a dielectric of width 1 mm
and dielectric constant 2 is inserted between the plates, then the new capacitance is
a)2uF b) 15.5u F c) 26.6u F d)32u F
. As in figure shown, if a capacitor C is charged by connecting it with resistance R, then energy is given by

the battery will be
c

a) %CV2 b) More than % CV? c) Less than % cVv?2 d) zero

. An electric dipole of moment p is placed at the origin along the x-axis. The electric field at a point £, whose

position vector makes an angle 6 with the x-axis, will make an angle With the x-axis, where tan a = Etane.

a) a b) 6 c)0+a
. Energy associated with a moving charge is due to a
a) Electric field b) Magnetic field
c) Both electric field and magnetic field d) None of these
. If on the concentric hollow spheres of radii r and R(> r) the charge Q is distributed such that their surface
densities are same then the potential at their common centre is
Q(R* +12) b QR c) Zero QR +1)
) dmteg(R + 1) ) R+r 4mey(R? +12)
. In the given network capacitance, C; = 10uF, C, = 5uF and C; = 4uF. What is the resultant capacitance
between 4 and B

oL oL
L T T
G
3 1

b)3.2uF c)12uF d)4.7uF
. Two equally charged, identical metal spheres A and B repel each other with a force 'F'. The spheres are
kept fixed with a distance 'r’ between them. A third identical, but uncharged sphere C is brought in contact
with A and then placed at the mid-point of the line joining A and B. The magnitude of the net electric force
on C is
a)F b) 3F /4 c) F/2 d)F/4
. Two charges of 4 uC each are placed at the corners A and B of an equilateral triangle of side length 0.2 m
in air. The electric potential at C is [4; =9x10° N;Tz]
0
a)9x10*V b) 18 x 10* V c) 36 x 10*V d)36x107*V
. The potential to which a conductor is raised, depends on
a) The amount of charge b) Geometry and size of the conductor

c) Both (a) and (b) d) None of these




780. A solid sphere of radius R, and volume charge density p = % is enclosed by a hollow sphere of radius R,

with negative surface charge density o, such that the total charge in the system is zero. p; is a positive
constant and r is the distance from the centre of the sphere. The ratio R, /R, is

o 20 Po Po
_ b |22 Fo =2
a) ) ’Po 9 J2g )7

. Electric field intensity at a point in between two parallel sheets with like charges of same surface charge
densities (o) is
o
a) a
. The intensity of electric field at a point between the plates of a charged capacitor
a) Is directly proportional to the distance between the plates

c) Zero

o
b)g

b) Is inversely proportional to the distance between the plates
c) Is inversely proportional to the square of the distance between the plates
d) Does not depend upon the distance between the plates
. Under the influence of the Coulomb field of charge +@Q, a charge —q is moving around it in an elliptical
orbit. Fine out the correct statement(s)
a) The angular momentum of the charge —q is constant
b) The linear momentum of the charge —q is constant
c) The angular velocity of the charge —q is constant
d) The linear speed of the charge —q is constant
. Consider the charge configuration and a spherical Gaussian surface as shown in the figure. When
calculating the flux of the electric field over the spherical surface, the electric field will be due to

.--~~\Q2
+q,

b) Only the positive charges
c) All the charges d) +g, and—q,
. If a charged spherical conductor of radius 10cm has potential V at a point distant 5 cm from its centre,
then the potential at a point distant 15 cm from the centre will be

1 2 3
a) -V b) -V c) - d) 3V
E )3 )5V )
. A network of four capacitors of capacities equal to C; = C,C, = 2C,C; = 3C and C, = 4C are connected to
a battery as shown in the figure

(&)

- C;

H 'Vi
The ratio of the charges on C, and C, is
3 7 4
b) — c) — d) -
) 22 ) 4 ) 7
. Consider two point charges of equal magnitude and opposite sign separated by a certain distance. Then
neutral point between them
a) Does not exist

b) Will be in mid way between them
c) Lies on the perpendicular bisector of the line joining the two




d) Will be closer to the negative charge

- The direction of electric field intensity (E) at a point on the equatorial line of an electric dipole of dipole
moment (p) is
a) Along the equatorial line towards the dipole
b) Along equatorial line away from the dipole
c) Perpendicular to the equatorial line and opposite to (p)

d) Perpendicular to the equatorial line and parallel to (p)

. A conducting sphere of radius 10cm is charged 10u C. Another uncharged sphere of radius 20 cm is
allowed to touch it for some time. After that if the sphere are separated, then surface density of charges, on
the spheres will be in the ratio of
a)l:4 b)1:3 c)2:1 di1:1

. The inward and outward electric flux from a closed surface are respectively
8 x 103and 4 x 102 units. Then the net charge inside the closed surface is
a) —4 x 103C b) 4 x 103C c) _4:—103c d) —4 x 103¢,C

0

. When air in a capacitor is replaced by a medium of dielectric constant K, the capacity
a) Decreases K times b) Increases K times c) Increases K2 times d) Remains constant

. The intensity of the electric field required to keep a water drop of radius 10~°cm just suspended in air
when charged with one electron approximately
(g = 10 newton/kg,e = 1.6 X 1071° coulomb)

a) 260 volt/cm b) 260 newtons/coulomb
c) 130 volt/cm d) 130 newton/coulomb

. To increase the charge on the plate of a capacitor means to
a) Decrease the potential difference between the plates
b) Decrease the capacitance of the capacitor
c) Increase the capacitance of the capacitor
d) Increase the potential difference between the plates

.In an hydrogen atom, the electron revolves around the nucleus in an orbit of radius 0.53 x 1071% m. Then
the electrical potential produced by the nucleus at the position of the electron is
a) —13.6V b) —=27.2V c) 27.2V d)13.6V

. The energy stored in the capacitor as shown in the figure (a) is 4.5 x 107%]. If the battery is replaced by
another capacitor of 900 pF as shown in figure (b), then the total energy of system is

" 900pF 900pF

+ =100 ¥ ~900pF
@ (b)
a) 4.5x107%J b)2.25x 107 J c) Zero d)9x107%J
. The capacitance of a parallel plate capacitor is 12uF. If the distance between the plates is doubled and area
is halved, then new capacitance will be
a) 8 uF b) 6 uF c) 4 uF d) 3 uF
. Awooden block performs SHM on a frictionless surface with frequency v. The block carries a charge +Q
on its surface. If now a uniform electric field E is switched on as shown, then the SHM of the block will be
E

—

+Q

a) of the same frequency and with shifted mean position
b) of the same frequency and with same mean position
c) of changed frequency and with shifted mean position
d) of changed frequency and with same mean position




798. An uncharged capacitor is connected to a battery. On charging the capacitor
a) All the energy supplied is stored in the capacitor
b) Half the energy supplied is stored in the capacitor
c) The energy stored depends upon the capacity of the capacitor only
d) The energy stored depends upon the time for which the capacitor is charged
. Three capacitances of capacity 10uF, 5uF and 5uF are connected in parallel. The total capacity will be
a) 10uF b) 5uF c) 20uF d) None of the above
. Two small spheres each carrying a charge q are placed r metre apart. If one of the sphere is taken around
the other one in a circular path of radius r, the work done will be equal to
a) Force between them X r b) Force between them X 2mr
c) Force between them /2nr d) Zero
. Capacitance (in F) of a spherical conductor with radius 1m is
a) 1.1 x 10710 b) 1076 c) 9x107° d) 1073
. Along, hollow conducting cylinder is kept coaxially inside another long, hollow conducting cylinder of
larger radius. Both the cylinders are initially electrically neutral
a) A potential difference appears between the two cylinders when a charge density is given to the inner
cylinder
b) A potential difference appears between the two cylinders when a charge density is given to the outer
cylinder
c) No potential difference appears between the two cylinders when a uniform line charge is kept along the
axis of the cylinders
d) No potential difference appears between the two cylinders when same charge density is given to both
the cylinders
. In the figure below, what is the potential difference between the points A and B and between B and C

respectively in steady state
3uF 1uF

ol
Ty L

H 100 %
200 100\|/
MWW —— H | g
a) Vyp =Vgec =100V b) Vg =75V, Ve =25V
) Vug =25V, Vge =75V d) Vg =Vge =50V
804. A capacitor of capacitance C; = 1 uF can with stand maximum voltage V; = 6kV (kilo — volt) and another
capacitor of capacitance C, = 3uF can withstand maximum voltage V, = 4 kV. When the two capacitors
are connected in series, the combined system can withstand a maximum voltage of
a) 4kV b) 6kV c) 8kV d) 10kV
805. A charged particle of mass m and charge q is released from rest in an electric field of constant magnitudeE.

The kinetic energy of the particle after time t is

2g2¢2 2 Et? E
a)eq b) 0 qgm

Eq*’m
2m qm 2t 2t2
. The figure below shows the electric field lines due to two positive charges. The magnitudes E,, Ez and E

of the electric fields at points 4, B and C respectively are related as
.B

d)

A4S
.C
a)EA>EB>EC b)EB>EA>EC d)EA>EB=EC
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807. The energy of a charged capacitor is given by the expression (q = charge on the conductor and C = its
capacity)
q
2¢?
. ABC is an equilateral triangle. Charges +q are placed at each corner. The electric intensity at O will be
*q

SN
SN
, .
LY

2 2
q q

a) — b) — c) 2gC d
)ZC )C ) 24 )

c) Zero 1 3q
a d)—=
Amey T Ameg 12
. Five point charge each having magnitude "'q" are placed at the corner of hexagon as shown in fig. Net
electric field at the centre 0" is E. To get net electric field at "0" be 6E, charge placed on the remaining
sixth corner should be

a)6gq b) —6¢q c)5q d)-5¢

. Two metal spheres of radii R; and R, are charged to the same potential. The ratio of charges on the
spheres is
a) /Ry : R, b) Ri:R, ) R?:R? d) R3:R3

. Two identical capacitors are joined in parallel, charged to a potential V and then separated and then
connected in series i. e. the positive plate of one is connected to negative of the other
a) The charges on the free plates connected together are destroyed
b) The charges on the free plates are enhanced
c) The energy stored in the system increases
d) The potential difference in the free plates becomes 2V

. Three point charges +q, —2q and +q are placed at points (x = 0,y =a,z=0),(x =0,y =0,z = 0) and
(x =a,y =0,z = 0) respectively. The magnitude and direction of the electric dipole moment vector of
this charge assembly are
a) v2qa along +y direction
b) \/fqa along the line joining points (x =0,y =0,z=0)and (x =a,y = a,z = 0)
c) qa along the line joining points (x =0,y =0,z=0)and (x =a,y = a,z = 0)
d) V2qa along +x direction

. The radii of the inner and outer spheres of a condenser are 9c¢m and 10cm respectively. If the dielectric
constant of the medium between the two spheres is 6 and charge on the inner sphere is 18 x
10~° coulomb, then the potential of inner sphere will be, if the outer sphere is earthed
a) 180 volts b) 30 volts c) 18 volts d) 90 volts

. A 4uF condenser is connected in parallel to another condenser of 8uF. Both the condensers are then
connected in series with a 12uF condenser and charged to 20 volts. The charge on the plate of 4uF
condenser is
a) 3.3uC b) 40uC c) 80ucC d) 240uC

815. The figure shows some of the electric field lines corresponding to an electric field. The figure suggest
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a)EA>EB>EC b)EA:EB:EC C)EA:EC>EB d)EA:EC<EB

816. Equipotential surfaces are shown in figure. Then the electric field strength will be

¥ 10V 20V 301V

B
S
0

30°
10 20 30

a) 100 Vm~? along X-axis b) 100 Vm~?! along Y-axis
¢) 200 Vm™~1 at an angle 120° with X-axis d) 50 Ym™! at an angle 120° with X-axis
817. When a charge of 3 coulomb is placed in a uniform electric field, it experiences a force of 3000 Newton.
Within this field, potential difference between two points separated by a distance of 1c¢m is
a) 10 volts b) 90 volts c) 1000 volts d) 3000 volts
818. A square surface of side L meteres is in the plane of the paper. A uniform electric field E (volt/m), also in

the plane of the paper, is limited only to the lower half of the square surface, (see figure). The electric flux
is SI units associated with the surface is

a) Zero b) EL? c) EL?/(2¢) d)EL?/2
819. If the linear charge density of a cylinder is 4uCm™? then electric field intensity at point 3.6 cm from axis is
a) 4 x 10°NC™?! b) 2 x 10°NC™1 c) 8 x 107 NC™1 d) 12 x 10’NC™?
820. Two point charge —q and +q/2 are situated at the origin and at the point (a, 0,0) respectively. The point
along the X-axis where the electric field vanishes is

_a _ _ V2a _ V2a
a)"—\/i b) x =+2a C)x_\/f—l d)x_\/f+1

821. In the following four situations charged particles are at equal distance from the origin. Arrange them the
magnitude of the net electric field at origin greatest first

y
Sq\T) ‘3‘7\T)Y

. i) —P———0— x
(i) —;3—0—_2’—>X (iii) 2 O o

Y

(i) = ———D— x (iv)—Q—O
4q % 3q

_Zq

a) (i) > (ii) > (iii) > (iv) b) (ii) > (i) > (iii) > (iv)

c) (i) > (iii) > (ii) > (iv) d) (iv) > (iii) > (ii) > (i)
822. A hollow sphere of charge does not produce an electric field at any

a) Interior point b) Outer point c) Beyond 2m d) Beyond 10m
823. The surface charge density (in C/m?) of the earth is about

a) 107° b) —10° c) 10° d)—107°




824. 64 identical spheres of charge q and capacitance C each are combined to form a large sphere. The charge

and capacitance of the large sphere is
a) 64q,C b) 16q,4C c) 64q,4C d) 16q,64C

. Two identical conducting spheres carrying different charges attract each other with a force F when placed
in air medium at a distance d apart. The spheres are brought into contact and then taken to their original
positions. Now the two spheres repel each other with a force whose magnitude is equal to that of the
initial attractive force. The ratio between initial charges on the spheres is
a) —(3 + V8) only b) —3 + V8 only
c) —3(3 +V8) or (-3 +V8) d) +V3

. Three particles, each having a charge of 10uC are placed at the corners of an equilateral of side 10cm, the
corners of an equilateral triangle of side 10 cm. The electrostatic potential energy of the system is (Given

4;0 =9 x 10°N — m2/C?)
a) Zero b) Infinite c) 27] d) 1007
. An electron enters between two horizontal plates separated by 2mm and having a potential difference of
1000V. The force on electron is

a) 8 x 107 12N b) 8 x 10~ N c) 8 x 10°N d) 8 x 10N
. A conductor has been given a charge —3 X 1077 by transferring electron. Mass increase (in kg) of the
conductor and the number of electron added to the conductor are respectively

a) 2x 107 and 2 x 103! b)5x 1073t and 5 x 10%°

c) 3x107*°and 9 x 10%° d)2x 1078 and 2 x 102
. The spatial distribution of the electric field due to charges (4, B) is shown in figure. Which one of the
following statements is correct?

e

a) Ais+veand B —ve, |A| > |B| b) Ais —ve and B + ve, |A| = |B|
c) Bothare +vebutA4 > B d) Both are -vebut 4 > B

. Three capacitor each of 6uF are available. The minimum and maximum capacitances which may be
obtained are
a) 6uF,18uF b) 3uF,12uF c) 2uF,12uF d) 2uF,18uF

. Minimum number of capacitors of 2uF capacitance each required to obtain a capacitor of 5uF will be
a) Three b) Four c) Five d) Six

. A capacitor is charged to 200 volt it has 0.1 coulomb charge. When it is discharged, energy will be
a)1lj b) 4] c) 10 d)20)

. When a dielectric material is introduced between the plates of a charged condenser then electric field
between the plates
a) Decreases b) Increases c) Remain constant d) First (b) and (a)

. Gauss law of gravitation is

a)ffg.EE=m b)f}@gﬂ%:cm c)§§.£=—46nm
. Two spheres A and B of radius 4cm and 6 cm are given charges of 80uc and 40uc respectively. If they are
connected by a fine wire, the amount of charge flowing from one to the other is

a) 20uC fromAto B b) 16uC from A to B c) 32uC from B to A d) 32uC from A to B

. Two equal charges q of opposite sign separated by a distance 2a constitute an electric dipole of dipole
moment p. If P is a point at a distance r from the centre of the dipole and the line joining the centre of the

dipole to this point makes an angle 8 with the axis of the dipole, then the potential at P is given by
(r >> 2a)(Wherep = 2 qa)

pcosf
a)V = b)V

d) All the above

pcosf psin@ pcosf
= > = V= dV =
4ATreyT 4Treyr ATty T 2meyr?
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837. Two charged spheres separated at a distance d exert a force F on each other. If they are immersed in a
liquid of dielectric constant 2, then what is the force (If all conditions are same)

a) g b) F c) 2F d) 4F

. When a negative charge is taken at a height from earth’s surface, then its potential energy
a) Decrease b) Increases c) Remains unchanged  d) Will become infinity

. A gang capacitor is formed by interlocking a number of plates as shown in figure. The distance between
the consecutive plates is 0.885 cm and the overlapping area of the plate is 5 cm?. The capacity of the unit

is

a) 1.0 b) 4 pF c) 6.36 pF d) 12.72 pF

. A condenser of capacity C; is charged to a potential V. The electrostatic energy stored in it is Uy. It is
connected to another uncharged condenser of capacity C, in parallel. The energy dissipated in the process
is

G G G -G GG

Ao gl R ) (Cl n CZ> Uo Vo v

. A charge of 10 e. s. u. is placed at a distance of 2 cm from a charge of 40 e. s. u. and 4 ¢m from another
charge of 20 e. s.u. The potential energy of the charge 10 e.s.u.is (in ergs)
a) 87.5 b) 112.5 c) 150 d) 250

. A solid spherical conductor of radius R has a spherical cavity of radius a(a < R) at its centre. A charge +Q
is kept at the center. The charge at the inner surface, outer and at a position r(a < r < R) are respectively
a) +Q,—Q,0 b) —Q,+0Q,0 c) 0,—-Q,0 d) +Q,0,0

. A point charge causes an electric flux of —1.0 X 103Nm?2C~1 to pass through a spherical Gaussian surface
of 10.0 cm radius centred on the charge. If the radius of the Gaussian surface were three times, how much
flux would pass through the surface
a) 3.0 x 103Nm?/C b) —1.0 x 103Nm?/C c) —3.0 x 103Nm?/C d) —2.0 x 103Nm?/C

. Two identical capacitors, have the same capacitance C. One of them is charged to potential V; and the
other to V/,. The negative ends of the capacitors are connected together. When the positive ends are also
connected, the decrease in energy of the combined system is

Uo

1 1 1 1
a) ZC(V12 —V5) b) ZC(V12 + V5 c) ZC(Vl —V)? d) ZC(Vl + V,)?

. A hollow metallic sphere of radius 10 cm is given a charge of 3.2 x 107° C.The electric intensity at a point
4 cm from the centre is
a) 9x 1079 NC! b) 288 NC-1 c) 2.88 NC! d) Zero

. A regular hexagon of side 'a’ has a charge Q at each vertex. Potential at the centre of the hexagon is

(K - 47:80)

a) Zero

b)QVolts ) IZQ d) 6Q
a a a
- Figure shows three points 4, B and C in a region of uniform electric field E.The line AB is perpendicular
and BC is parallel to the field lines. Then which of the following holds good. Where V,, Vz and V. represent
the electric potential at points A4, B and C respectively

b)VA=VB>VC d)VA>VB:VC
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848. A 10pF capacitor is connected to a 50 VV battery. How much electrostatic energy is stored in the capacitor
a) 1.25x 1078 b)2.5x 1077 ] c)3.5x107%] d)45x107%]
849. 1000 small water drops each of radius r and charge g coalesce together to form one spherical drop. The
potential of the big drop is larger than that of the smaller drop by a factor of
a) 1000 b) 100 c) 10 d)1
. Two capacitors of capacities C; and C, are charged to voltages V; and V, respectively. There will be no

exchange of energy in connecting them in parallel, if
a) €, =G b) G,Vy = GV, VL=V, d) & = 2
Vi, 1,
. A flat circular disc has a charge +@Q uniformly distributed on the disc. A charge +¢ is thrown with kinetic
energy E towards the disc along its normal axis. The charge q will
a) Hit the disc at the centre
b) Return back along its path after touching the disc
c) Return back along its path without touching the disc
d) Any of the above three situations is possible depending on the magnitude of E
. Two point charges +3uC and +8uC repel each other with a force of 40N. If a charge of —5uC is added to
each of them, then the force between them will become
a) —10N b) +10N c) +20N d) —20N
. A semi-circular are of radius a is charged uniformly and the charge per unit length is A. the electric field at
its centre is
b) <) d)

2) 2me a? 4e5a dmeya 2meya
854. The wrong statement about electric lines of force is

a) These originate from positive charge and end on negative charge
b) They do not intersect each other at a point
c) They have the same form for a point charge and a sphere
d) They have physical existence

. Gauss’s law of electrostatics would be invalid if
a) There were magnetic monopoles b) The speed of light was not a universal constant
c) The inverse square law was not exactly true d) The electrical charge was not quantized

. A conductor has been given a charge —3 X 1077 C by transferring electrons. Mass increase (in kg) of the
conductor and the number of electrons added to the conductor are respectively

A A2 A

-31 19
a) 2x 107'®and 2 x 103 p) 3> % 107" and 5 x 10

o) 3% 1071 and 9 x 10*¢ d) 2x 10718 and 2 x 1012

. The potential on the hollow sphere of radius 1 m is 100 volt. The potential at 1/4 m from the centre of
sphere is
a) 1000 volt b) 500 volt c) 250 volt d) 0 volt

. If n drops, each of capacitance C, coalesce to form a single big drop, then the ratio of the energy stored in
the big drop to that in each small drop will be
ayn:1 b)n'/3:1 c) n%3:1 dn?:1

. A point charge of 1.8uC is at the centre of cubical Gaussian surface 55cm on edge. What is the net electric
flux through the surface?
a) 1.0 x 10°N — m?C~! b) 3.0 x 10°N — m?C~!
c) 2.0 X 10°N — m?C™?! d) 4.0 x 10°N — m?C™?!

. Eight 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
a) 8 times b) 4 times c) 2 times d) 32 times




861. The distance between a proton and electron both having a charge 1.6 X 10™1° coulomb, of a hydrogen
atom is 10~ 1%metre. The value of intensity of electric field produced on electron due to proton will be
a) 2.304 x 10719N/C b) 144V /m c) 16V/m d) 1.44 x 10**N/C

862. Work done in carrying a charge around an equipotential surface will
a) Increase b) Decrease c) Zero d) Infinity

863. Three charges, each +q, are placed at the corners of an isosceles triangle ABC of sides BC and AC, 2a, D

and E are the mid points of BC and CA. The work done in taking a charge Q from D to E is
4

B D
3 3
a) Zero b) qQ J qQ d) qQ
4T €, a 8T €, a 4T €, a

864. Two identical charges repel each other with a force equal to 10 mg wt when they are 0.6 m apart in the
air. g = (10ms~2). The value of each charge is
a) 2mC b)2x1077C c) 2nC d) 2 uC

865. A parallel plate capacitor with air as medium between the plates has a capacitance of 10uF. The area of
capacitor of divided into two equal halves and filled with two media as shown in the figure having
dielectric constant k; = 2 and k, = 4. The capacitance of the system will now be

a) 10uF b) 20uF c) 30uF d) 40uF

866. A point charge is surrounded symmetrically by six identical charges at distance r as shown in the figure.
How much work is done by the forces of electrostatic repulsion when the point charge g at the centre is
removed at infinity

b) 62 /4me,r c) q?/4meyr d) 12q?/4me,r

. Let E, be the electric field due to a dipole in its axial plane distant [ and let E, be the field in the equatorial
plane distant [, then the relation between E,and E, will be
a) E, = 4E, b) Eq = 2E, c) Eq = 2E, d) E; = 3E,

. The capacities and connection of five capacitors are shown in the adjoining figure. The potential difference
between the points A and B is 60 volts. Then the equivalent capacity between A and B and the charge on
5uF capacitance will be respectively

SuF | 9uF

e H A

12uF 10uF

B

a) 44uF;300uC b) 16uF; 150uC c) 15uF; 200uC d) 4uF;50uC
869. The charge on a capacitor of capacitance 10uF connected as shown in the figure is




a) 20uC b) 15uC c) 10uC d) Zero

. A uniform electric field having a magnitude E, and direction along the positive X — axis exists. If the
potential V is zero as x = 0, then its value at X = +x will be
a) Vi = +x Eo b) Vy = —xE, c) Vy = +x*E, d) V, = —x*E,

. An electric dipole of moment 'p’ is placed in an electric field of intensity 'E’. The dipole acquires a position
such that the axis of the dipole makes an angle 8 with the direction of the field. Assuming that the potential
energy of the dipole to be zero when 8 = 90°, the torque and the potential energy of the dipole will
respectively be
a) pE sin@,—pE cos 6 b) pE sin@,—2pE cosd c) pE sin8,2pE cosd d) pE cos 8, —pE cos 6

. If an electron moves from rest from a point at which potential is 50 volt to another point at which potential
is 70 volt, then its kinetic energy in the final state will be
a)3.2x10719y b)3.2x 10718 c)1N d) 1 dyne

. A capacitor of capacitance 6uF is charged upto 100 volt. The energy stored in the capacitor is
a) 0.6 Joule b) 0.06 Joule c) 0.03 joule d) 0.3 Joule

. The electric flux for Gaussian surface A that enclose the charged particles in free space is
(given q; = —14nC, q, = 78.85nC, g3 = —56nC)

Gaussian
surface 4

Gaussian
surface B

a) 103Nm?Cc1! b) 103CN"Im~2 c) 6.32 x 103Nm?C™? d) 6.32 x 103CN"Im™1
. A capacitor of capacity C is connected with a battery of potential V in parallel. The distance between its
plates is reduced to half at once, assuming that the charge remains the same. Then to charge the
capacitance upto the potential I/ again, the energy given by the battery will be
a) CV?/4 b) CV?/2 c) 3CV2/4 d) cv?
. The Gaussian surface for calculating the electric field due to a charge distribution is
a) Any surface near the charge distribution
b) Always a spherical surface
c) A symmetrical closed surface containing the charge distribution, at every point of which electric field
has a single fixed value
d) None of the given options
. An air capacitor is charged with an amount of charge q and dipped into an oil tank. If the oil is pumped out,
the electric field between the plates of capacitor will
a) Increase b) Decrease c) Remain the same d) Become zero
. Three equal charges are placed on the three corners of a square. If the force between g, and q, is F;, and

: : . Fiz .
that between g, and q; is F; 3, the ratio of magnitudes f is
13

a)1/2 b) 2 <) 1/2 d) V2

. Two identical charged spheres are suspended by strings of equal lengths. The stings make an angle of 30°
with each other. When suspended in a liquid of density 0.8g cm™3, the angle remains the same. If density
of the material of the sphere is 1.6g cm™3, the dielectric constant of the liquid is
a)1l b) 4 c)3 d) 2




880. Two positive ions, each carrying a charge g, are separated by a distance d. If F is the force of repulsion
between the ions, the number of electrons missing from each ion will be (e being the charge on an
electron)

2) 4t €y Fd? b) 41 €y Fd? J 41 €, Fe? d) 4w €y Fd?
q2 o2 dz 22

. The charge q is projected into a uniform electric field E, work done when it moves a distance Y is
& a1
E Y
. Two spherical conductors B and C having equal radii and carrying equal charges in them repel each other
with force F when kept apart at some distance. A third spherical conductor having same radius as that of B
but uncharged, is brought in contact with B, then brought in contact with C and finally removed away from
both. The new force of repulsion between Band C is

F 3F F 3F
£ b) 2= £ )25
a7 )7 )3 )5

a) qEY

. Two small sphere balls each carrying charges g = 10uC are suspended by two insulated threads of equal
length 1m each, from a point fixed in the ceiling. It is found that in equilibrium, threads are separated by
an angle 60° between them as shown in figure, the tension in the thread is

60°

q
a) 0.18N b) 18 N c) 1.8N d) None of the above

884. The electric field at a distance % from the centre of a charged conducting spherical shell of radius R is E.

- : R .
The electric field at a distance > from the centre of the sphere is

a) Zero E E
b) E c) > d) 3
. Gauss’s Law is valid for
a) Any closed surface b) Only regular close surfaces
c) Any open surface d) Only irregular open surfaces
. The electric field between the plates of a parallel plate capacitor when connected to a certain battery is E,.
If the space between the plates of the capacitor is filled by introducing a material of dielectric constant K
without disturbing the battery connections, the field between the plates shall be
c Eo d) None of the above

K
. The capacities of two conductors are C; and C, and their respective potentials are V; and V,. If they are
connected by a thin wire, then the loss of energy will be given by
C1G (VL + V) b) C1G (VL —13) 9 C,Co(Vy = V3)? d) (€ + )V — V)
2(C1 + Cy) 2(C1 + () 2(C1 + Cy) C1G;

. In given circuit when switch S has been closed then charge on capacitor A & B respectively

a) KE, b) E,

a)3q,6q b)6¢g,3q c)45q,45¢q d)5q,4q

. A and B are two identical spherical charged bodies which repel each other with force F, kept at a finite
distance. A third uncharged sphere of same size is brought in contact with sphere B and removed. It is
then kept at midpoint of Aand B. Find the magnitude of force on C.
a) F/2 b) F/8 c) F d) Zero




890. Consider an electric field E = EyX, where Ej is a constant. The flux through the shaded area (as shown in
the figure) due to this field is

z

/0, 0,0) (0,4, 0) i’
X
Eya?

V2

. Which one of the following graphs represents the variation of electric field with distance r from the centre
of a charged spherical conductor of radius R?

a) 2Eya? b) V2E,a? c) Eya? d)

E

E
A
Bl " L\

r

>

r=R

. Infinite charges of magnitude g each are lying at x = 1,2,4,8..metre on X-axis. The value of intensity of
electric field at point x = 0 due to these charges will be
a) 12 x10°gNC™? b) zero c) 6 x10° g NC™? d) 4 x 10° g NC™*
893. What is the value of capacitance if the thin metallic plate is introduced between two parallel plates of area
A and separated at distance d
a)EOA b)ZeoA C)4EOA €p A
d d d 2d
. Charges +2q, +q and +q are placed at the corners 4, Fand Cof an equilateral triangle ABC. If E is the
electric field at the circumcentre O of the triangle, due to the charge +q, then the magnitude and direction
of the resultant electric field at O is
a) E along AO b) 2E along AO c) E along BO d) E along CO
. Which of the following is the correct statement of Gauss law for electrostatics in a region of charge
distribution in free space

a)*E.dszO b)_(fE.ds=p/£0 c)fE.ds=p d)ng.dszeop

. When air is replaced by a dielectric medium of constant k, the maximum force of attraction between two
charges separated by a distance
a) Decreases k times b) Remains unchanged  c¢) Increases k times d) Increases k! times

. Two point charges placed at certain distance r in air exert a force F on each other. Then the distance r’ at
which these charges will exert the same force in a medium of dielectric constant k is given by
a)r b) r/k o) r/Vk d) rvk

. A parallel plate capacitor has plate area A and separation d. It is charged to a potential difference V,,. The
charging battery is disconnected and the plates are pulled apart to three times the initial separation. The
work required to separate the plates is
2) 35, AVE b) goAVE 0 ggAVE 4 goAVE

d 2d 3d d

. If E is the electric field intensity of an electrostatic field, then the electrostatic energy density is
proportional to
a)E b) EZ c) 1/E? d) E3

. The number of ways one can arrange three identical capacitors to obtain distinct effective capacitances is
a)8 b) 6 c) 4 d)3

d)

Page |94




901.

902.

What is the area of the plates of a 3F parallel plate capacitor, if the separation between the plates is 5mm
a) 1.694 x 10°m? b) 4.529 x 10°m? c) 9.281 x 10°m? d) 12.981 x 109m?

Two capacitor of capacitance 2uF and 3uF are joined in series. Outer plate first capacitor is at 1000 volt
and outer plate of second capacitor is earthed (grounded). Now the potential on inner plate of each
capacitor will be

a) 700 Volt b) 200 Volt c) 600 Volt d) 400 Volt

. Three charges each of magnitude q are placed at the corners of an equilateral triangle, the electrostatic

force on the charge placed at the center is (each side of triangle is L)
a) Zero 1 q° 1 3q° 1 g2
b) —— ) —— d —
A1e, L2 e, L? 12me, L?

904. The electrostatic potential inside a charged spherical ball is given by ¢ = ar? + b where r is the distance

909.

from the centre; a, b are constants. Then the charge density inside the ball is
a) —24magyr b) —6ag,r c) —24mag, d) —6ag,

. Two identical conducting balls 4 and B have positive charges g, andq, respectively but q; # g,. The balls

are brought together so that they touch each other and then kept in their original positions. The force
between them is

a) Less than that before the balls touched b) Greater than that before the balls touched

c) Same as that before the balls touched d) Zero

. In the following circuit, the resultant capacitance between A and B is 1uF. Then value of C is

C 1uF
A— |

w11
LT

2uF
5 T Tewr 12‘;;

32 1

1
-z b) ——
a) T )32“F c)

23 032
32H 23H

. A point charge q produces an electric field of magnitude 2NC™! at a point distance 0.25 m from it. What is

the value of charge?
a) 1.39x 10711 ¢ b) 1.39 x 1011 C c) 13.9x 10711 ¢ d) 13.9 x 101 C

. Which is known as capacitive time constant

Rey A

d
A uniformly charged thin spherical shell of radius R carries uniform surface charge density of ¢ per unit
area. It is made of two hemispherical shells, held together by pressing them with force F (see figure). F is
proportional to

a) R/L b) R/C ¢) R/LC d)

1 1 62 1 62
b) — 2R ) ~Z
&o EoR €0R

. The variation of potential with distance R from a fixed point is as shown below. The electric field at R =

S5mis

Potential in volts

Distance R in metres




a) 2.5 volt/m b) —2.5 volt/m c) 2/5volt/m d) —2/5 volt/m
. Three equal capacitors, each with capacitance C are connected as shown in figure. Then the equivalent
capacitance between A and B is

AR

C 3C
C b) 3C — d) —

. A parallel plate capacitor carries a charge q. The distance between the plates is doubled by application of a
force. The work done by the force is

2 2
a) Zero b) q- 9 q°
C 2C

. What is the effective capacitance between A and B in the following figure

2-“F\/\/ 2uF

1&F

A B
a)luF b) 2u F c) 1L.5uF d) 2.5u F

. A conducting sphere of radius R, and carrying a charge q is joined to a conducting sphere of radius 2R, and
carrying a charge —2q. The charge flowing between them will be

q 2q 4q
a) 3 b) 3 c)q d) 3

. The voltage of clouds is 4 x 10° volt with respect to ground. In a lightening strike lasting 100 m sec, a
charge of 4 coulombs is delivered to the ground. The power of lightening strike is
a) 160 MW b) 80 MW c) 20 MW d) 500 KW
. N identical drops of mercury are charged simultaneously to 10 volt. When combined to form one large
drop, the potential is found to be 40 volt, the value of N is
a) 4 b) 6 c)8 d) 10
. The electric field at the centroid of an equilateral triangle carrying an equal charge q at each of the vertices
is
a) Zero b) \/m o) kq d %
T2 V2r2 r?
. To form a composite 16uF, 1000V capacitor from a supply of identical capacitors marked 8uF, 250V, we
require a minimum number of capacitors
a) 40 b) 32 c)8 d) 2
919. A 10uF capacitor and a 20uF capacitor are connected in series across a 200 V supply line. The charged
capacitors are then disconnected from the line and reconnected with their positive plates together and
negative plates together and no external voltage is applied. What is the potential difference across each

capacitor
800

b)TV c) 400V d) 200V
. Four capacitors are connected in a circuit as shown in the figure. The effective capacitance in uF between
points A and B will be
2uF 124F

—

2uF —




b) 4 Q)5 d) 18

. Two positive point charges of 12uC and 8uC are 10 cm apart. The work done in bringing them 4 cm closer

is
a)5.8J b) 5.8 eV c) 137 d) 13 eV

. An electric dipole of the dipole moment p is placed in a uniform electric field E. The maximum torque
experienced by the dipole is

P E
a) pE b) — c) —
)p )% )

d) pE

. The electric field between the two spheres of a charged spherical condenser
a) Is zero b) Is constant
c) Increases with distance from the Centre d) Decreases with distance from the Centre
. In the adjoining figure, four capacitors are shown with their respective capacities and the P.D. applied. The

charge and the P.D. across the 4uF capacitor will be
[

i
20 #F l

Volt ——4 uF  4uF
12 4F

[

Il
a) 600uC; 150 volts b) 300uC; 75 volts c) 800uC; 200 volts d) 580uC; 145 volts

. A charged particle q is shot towards another charged particle Q which is fixed, with a speed v. It
approaches Q upto a closest distance r and then returns. If g were given a speed 2v, the closest distances
of approach would be

v

l—  —>1
b) 2r c)r/2 d)r/4
926. An electric dipole of moment p placed in a uniform electric field E has minimum potential energy when the
angle between p and E is
a) Zero b) % On d) 377T
927. A capacitor of capacity C; is charged to the potential of V. On disconnecting with the battery, it is
connected with a capacitor of capacity C, as shown in the adjoining figure. The ratio of energies before and

after the connection of switch S will be
AN
s

a) (G + (/G b) C1/(C1 + C3) c) GG d) C1/Cy
928. An infinite number of charges, each of charge 1 uC, are placed on the x —axis with co-ordinates x =
1,2,4,8, ....c0. If a charge of 1C is kept at the origin, then what is the net force acting on 1C charge
a) 9000 N b) 12000 N c) 24000 N d) 36000 N
929. An air capacitor is connected to a battery. The effect of filling the space between the plates with a dielectric
is to increase
a) The charge and the potential difference b) The potential difference and the electric field
c) The electric field and the capacitance d) The charge and the capacitance
930. For the circuit shown, which of the following statements is true




b) With S5 closed V; =V, = 25V
c) With §; and S, closedV; =V, =0 d) With S; and S5 closed, V; = 30V, V, = 20V
931. Three capacitors are connected to D. C. source of 100 volts shown in the adjoining figure. If the charge
accumulated on plates of Cy, C; and C; are qq, qp, q¢, 9a, 9e and g respectively, then
wF 3uF AuF

100 Volts

100
a)qb+qd+qf=TC b)qp +qa+qr =0 ) qa+q.+q.=50C d)qp =qqa =4y

932. There is an electric field E in X-direction. If the work done on moving a charge 0.2 C through a distance of
2m along a line making an angle 60° with the X-axis is 4.0, what is the value of E
a)V3N/C b) 4N/C ¢) 5N/C d) None of these

933. Three charges - q;, +q, and —q5 are placed as shown in figure. The x component of the force on - gq; is
proportional to

A

92 _ 43 _; 92 _ 43 9z , 43 _; 9z , 43
a) 2~ 325n® b) .z — 32056 €) 2 +2sind d) 2 +2cos®

934. What will be the capacity of a parallel-plate capacitor when the half of parallel space between the plates is
filled by a material of dielectric constant .7 Assume that the capacity of the capacitor in air is €
2&,.C C 1 Ce
a T b) (Sr + ) C) T
1+e, 2 1+e,
935. In the given figure distance of the point from A where the electric field is zero is

d) &.C

b) 10 cm
c) 33cm
d) None of these
936. An electron is moving towards x —axis. An electric field is along y —direction then path of electron is
a) Circular b) Elliptical c) Parabola d) None of these
937. Charge Q is placed at the diagonal faced corners of a square and charge q is placed at another two corners

of square. The condition for net electric force on @ to be zero will be

a) Q = (-2v2)q b)o=-1 & 0 = (2V2)q 9o=-1

938. The total electric flux through a cube when a charge 8¢ is placed at one corner of the cube is

q
) &4 Q) 4megq d)
0




939. Force acting upon a charged particle kept between the plates of a charged condenser is F. If one plate of

the condenser is removed, then the force acting on the same particle will become
a)o b) F/2 c)F d) 2F

. Electric potential at an equatorial point of a small dipole with dipole moment P (r, distance from the
dipole) is
a) Zero p P 2p

b) ) d) 4,3

. An electron enters in high potential region V, from lower potential region V; then its velocity
a) Will increase b) Will change in direction but not in magnitude
c) No change in direction of field d) No change in direction perpendicular to field

. The distance between H* and €I~ ions in HCl molecule is 1.28 A. What will be the potential due to this
dipole at a distance of 12 A on the axis of dipole
a) 0.13V b) 1.3V c) 13V d) 130V

. The relation between the intensity of the electric field of an electric dipole at a distance rfrom its centre on
its axis and the distance ris where (r > 21)

Amreyr? 4Amrer3

1 1 1 1
a) E o< — b)E x — ) F «c— d)F ««—
T r2 r4 r3

. Four charges are placed on corners of a square as shown in figure having side of 5 cm. If Q is one
microcoulomb, then electric field intensity at centre will be

a) 1.02 X 10’ N /C upwards
b) 2.04 x 10’ N /C downwards
c) 2.04 X 10’ N/C upwards
d) 1.02 x 10’N/C downwards
. Identify the wrong statement in the following. Coulomb’s law correctly described the electric force that
a) binds the electrons of an atom to its nucleus
b) binds the protons and neutrons in the nucleus of an atom
c) binds atoms together to form molecules
d) Binds atoms and molecules to from solids
946. When a lamp is connected in series with capacitor, then
a) Lamp will not glow b) Lamp will burst out
c) Lamp will glow normally d) None of these
. Separation between the plates of a parallel plate capacitor is d and the area of each plate is A. When a slab
of material of dielectric constant k and thickness t(t < d) is introduced between the plates, its capacitance
becomes
o4 Y oA oA
a)d+t(1—%) b)d+t(1+%) C)d—t(l—%) d)d—t(1+%)
948. A charge g is placed at the corner of a cube of sidea. The electric flux through the cube is
q

q q
b) 3—80 ) 6_80 d) 8_80
949. A force of 2.25 N acts on a charge of 15 x 107*C. Calculate the intensity of electric field at that point
a) 1500 NC™? b) 150 NC™1 c) 15000 NC™1 d) None of these
950. An electric field is spread uniformly in Y-axis. Consider a point A as origin point. The co-ordinates of point
B are equal to (0, 2)m. The co-ordinates of point C are (2,0)m. At points 4, B and C, electric potentials are
V4, Vg and V; respectively. From the following options, which is correct
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a)VA=VC<VB b)VA=VB=VC C)VA=VB>VC d)VA=VC>VB
. Plates of area A are arranged as shown. The distance between each plate is d, the net capacitance is

=

704 9 694 d) 5¢,4

d d d

. A series combination of n; capacitors each of value C;, is charged by a source of potential difference 4V.
When another parallel combination of n, capacitors, each of value C,, is charged by a source of potential
difference V, it has the same (total) energy stored in it, as the first combination has, The value of C,, in

terms of Cy, is then
16C 2C n n
! b) — ) 16=C; d)2—Cy
nin, nin, nq ny
. The electric field due to a uniformly charged sphere of radius R as a function of the distance from its centre
is represented graphically by

a) b) ¢ c)

b)

R r R r o) R r

954. Two identical conducting balls A and B have positive charges q; and g, respectively. But q; # q,. The balls
are brought together so that they touch each other and kept in their original positions. The force between
them is
a) Less than that before the balls touched b) Greater than that before the balls touched
c) Same as that before the balls touched d) Zero

. A ball with charge —50 e is placed at the centre of a hollow spherical shell which has a net charge of —50 e.
What is the charge on the shell’s outer surface
a) —50e b) Zero c) —100e d) +100e

. At a certain distance from a point charge the electric field is 500 V /m and the potential is 3000 V. What is
this distance
a)6ém b)12m c)36m d) 144 m

. The radius of solid metallic non-conducting sphere is 60 cm and charge on the sphere is 500uC. The
electric field at a distance 10cm from centre of sphere is
a) 2 x 10°NC™? b) 2 x 108NC™1 c) 5x 10°NC™?! d) 5 x 108NC™1

. The effective capacity between A and B in the figure given is

24F 3 uF

T

4uF

|

Q) Q) 3o
. The electric potential V at any point (x, y, z), all in meters in space is given by V = 4x2 volt. The electric
field at the point (1,0,2) in volt/meter, is
a) 16 along positive X-axis b) 8 along negative X-axis
c) 8 along positive X-axis d) 16 along negative X-axis
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960. As per this diagram a point charge +q is placed at the origin 0. Work done in taking another point charge
—Q from the point 4 [co-ordinates (0, a)] to another point B[co-ordinates (a, 0)] along the straight path
AB is

a) Zero b) (_QQ i) VZa 0 ( qQ i)i d)( ¢ i) \V2a

41e, a? ey a?/\2 A1e, a?
. Two point charges +q and —q are held fixed at (—d, 0) and (d, 0) respectively of a (X,Y) coordinate
system. Then
a) E atall points on the Y — axis is along {

b) The electric field E at all points on the X-axis has the same direction
c) Dipole moment is 2qd directed along i
d) Work has to be done in bringing a test charge from infinity to the origin
. The electric potential at a point in free space due to a charge Q coulomb is Q X 10! volts. The electric field
at the pointis
a) 4m €, Q x 102°V/m b) 121 €, Q x 1022V /m
c) 4w €5 Q X 1022V /m d)12m €, Q x 102°V/m
. Choose the incorrect statement from the following. When two identical capacitors are charged individually
to different potentials and connected parallel to each other after disconnecting them from the source
a) Net charge equals the sum of initial charges
b) The net energy stored in the two capacitors is less than the sum of the initial individual energies
c) The net potential difference across them is different from the sum of the individual initial potential
difference
d) The net potential difference across them equals the sum of the individual initial potential differences
. The figure gives the electric potential IV as a function of distance through five regions on x-axis. Which of
the following is true for the electric field E in these regions

i

a) E; > E, > E3 > E, > Es b)E, = E; = Esand E, < E,

¢)E, =E,=Esand E; < E, d)E; <E, < E3 <E, < Es

. Two spheres A and B of radius 'a’ and 'b’ respectively are at same electric potential. The ratio of the
surface charge densities of A and B is

a b a?
a) 5 b) P ) 7
966. An oil drop having charge 2e is kept stationary between two parallel horizontal plates 2.0 cm apart when a
potential difference of 12000 volts is applied between them. If the density of oil is 900 kg/m3, the radius
of the drop will be
a) 2.0 X 107°m b) 1.7 X 10~%m c) 1.4 x107%m d)1.1x107%m
. Pick out the false statement from the following

a) The direction of eddy current is given by Fleming’s right hand rule
b) A choke coil is a pure inductor used for controlling current in an a.c circuit
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. . . . 1q2
c) The energy stored in a conductor of capacitance C having a charge q is Eq?

d) The magnetic energy stored in a coil of self-inductance L carrying current is %L[2

968. A condenser of capacity C is charged to a potential difference of V;. The plates of the condenser are then
connected to an ideal inductor of inductance L. The current through the inductor when the potential
difference across the condenser reduces to V/; is

1
2) (c(v1 - VZ)Z>E b) CVE -V g C(VE+VE) 4 <C(V12 - v22)>
L L L L
. The capacity of a parallel plate condenser is 15u F, when the distance between its plates is 6 cm. If the
distance between the plates is reduced to 2 cm, then the capacity of this parallel plate condenser will be
a) 15u F b) 30u F c) 45u F d) 60u F

970. A parallel plate condenser is filled with two dielectrics as shown. Area of each plate is A metre? and the

separation is t metre. The dielectric constants are k; and k, respectively. Its capacitance in farad will be

)% (kg + k) b)

1
2

A kit k, 2504 g0l ki —k,
i c ki +k d— . —=
. 5 ) —— (k1 + k) )= 3
. Two equal and opposite charge (+q and — q) are situated at x distance from each other, the value of
potential at very far point will depend upon

a) Only on q b) Only on x c) On gx d) On%
. In identical mercury droplets charged to the same potential IV coalesce to form a single bigger drop. The
potential of new drop will be

vV
a) — b) nV c) nV? d) n?/3v
n

. Dipole is placed parallel to the electric field. If Q is the work done in rotating the dipole by 60°, then work
done in rotating it by 180° is
a) 2w b) 3W c) 4w d) wy/2
974. An insulated sphere of radius Rhas charge densityp. The electric field at a distance rfrom the centre of the
sphere (r< R)
pr PR
a) 3 ~ b) 35
975. As shown in the figure, a very thin sheet of aluminium is placed in between the plates of the condenser.
Then the capacity

Al strip

a) Will increase
b) Will decrease
c) Remains unchanged
d) May increase or decrease

976. An electric dipole consists of two opposite charges each 0.05uC separated by 30 mm. The dipole is placed
in an uniform external electric field of 10°NC~. The maximum torque exerted by the field on the dipole is
a)6x 103N —m b)3x 103N —m c) 15X 103N —m d)1.5x103N—m

pr PR
) e Do
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977. Two capacitors C; and C, = 2C; are connected in a circuit with a switch between them as shown in the
figure. Initially the switch is open and C; holds charge Q. The switch is closed. At steady state, the charge

on each capacitor will be

QHC1

i

C2:2C1
| |
]

a) Q,2Q b) @/3,2Q/3 ) 3Q/2,3Q d) 2Q/3,4Q/3
. Two charges +6 uC and +15 uC are placed along the x —axis at x = 0 and x = 2m respectively A negative

charge is placed between them such that the resultant force on it is zero. The negative charge is placed at
a) x =0.775m b)x =1.2m
c) x =0.5m d) Position depends on the amount of charge
. n identical capacitors each of capacitance C when connected in parallel give the effective capacitance
90 uF and when connected in series give 2.5 uF. Then the values of n and C respectively are
a) 6 and 15 puF b) 5 and 18 uF c) 15and 6 uF d) 18 and 5 uF
. The ratio of electric field and potential (£/V) at mid-point of electric dipole, for which separation lis
a) 1/1 b) c) 2/1 d) None of these
. When we touch the terminals of a high voltage capacitor, even after a high voltage has been cut off, then
the capacitor has a tendency to
a) Restore energy b) Discharge energy c) Affect dangerously d) Both (b) and (c)
. The energy stored in a condenser of capacity C which has been raised to a potential V is given by
1 1, 1
a)ECV b)ECV c) CV d)m
. A parallel plate capacitor with air between the plates has a capacitance of 9 pF. The separation between its

plates is ‘d’. The space between the plates is now filled with two dielectrics. One of the dielectrics has
dielectric constant k; = 3 and thickness d /3 while the other one has dielectric constant k, = 6 and
thickness 2d /3. Capacitance of the capacitor is now
a) 45 pF b) 40.5 pF c) 20.25 pF d) 1.8 pF
984. On increasing the plate separation of a charged condenser, the energy
a) Increases b) Decreases c) Remains unchanged  d) Becomes zero
985. Two metallic charged spheres whose radii are 20cm and 10 cm respectively, have each 150 micro —
coulomb positive charge. The common potential after they are connected by a conducting wire is
a) 9 x 10° volts b) 4.5 x 10° volts c) 1.8 X 107 volts d) 13.5 x 10° volts
. Under the action of a given coulombic force the acceleration of an electron is 2.5 X 1022m/s2. Then the
magnitude of acceleration of a proton under the action of same force is nearly
a) 1.6 X 10719m/s? b) 9.1 X 1031 m/s? c) 1.5 x 10¥%m/s? d) 1.6 x 10?”m/s?
987. Which of the following plots represents the variation of the electric field with distance from the centre of a
uniformly charged non-conducting sphere of radius R?

T T T e

1/#2 2 2
a) E }\</;,2 b) E C) E 17 1/r d) E /l/r

-
o

R R r—» O R r— r

988. A charged particle is suspended in equilibrium in a uniform vertical electric field of intensity 20000 V /m.
If mass of the particle is 9.6 X 10716 kg, the charge on it and excess number of electrons on the particle are
respectively (g = 10 m/s?)
a) 4.8 x10719¢,3 b) 5.8 x 10719¢C, 4 c) 3.8x 10719, 2 d)2.8x10719¢,1
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989. Charge q is uniformly distributed over a thin half ring of radius R. The electric field at the centre of the ring
is
q q q q
a) 2m2eyR? b) 412g4R? ) 41e R? d) 2meyR?
. In the electric field of point charge g, a certain charge is carried from point A to B, C, D and E. Then the
work done

a) Is least along the path AB b) Is least along the path AD
c) Is zero along all the parts AB, AC, AD and AE d) Is least along AE

. Two plates are 2 cm apart, a potential difference of 10 volt is applied between them, the electric field
between the plates is
a)20N/C b) 500 N/C c)5N/C d) 250N/C

. Electric charge of 1uC, —1uC and 2uC are placed in air at the corners 4, B and C respectively of an
equilateral triangle ABC having length of each side 10 cm. The resultant force on charge at C is
a) 0.9N b) 1.8N c) 2.7N d) 3.6N

. Charge Q on a capacitor varies with voltage V as shown in the figure, where Q is taken along the X-axis and
V along the Y-axis. The area of triangle OAB represents

a) Capacitance b) Capacitive reactance
c) Magnetic field between the plates d) Energy stored in the capacitor

. The unit of electric field is not equivalent to
a)N/C b)J/C c)V/m d)J/C—m

. A particle has a mass 400 times than that of the electron and charge is double than that of a electron. It is
accelerated by 5V of potential difference. Initially the particle was at rest, then its final kinetic energy will
be
a)5el b) 10 eV c) 100 eV d) 2000 eV

. The electric potential inside a conducting sphere
a) Increases from centre to surface b) Decreases from centre to surface
c) Remains constant from centre to surface d) Is zero at every point inside

. An air filled parallel plate capacitor the capacity C. If distance between plates is doubled and it is
immersed in a liquid then capacity becomes twice. Dielectric constant of the liquid is
a)l b) 2 c)3 d) 4

. A spherical portion has been removed from a solid sphere having a charge distributed uniformly in its
volume in the figure. The electric field inside the emptied space is

a) Zero everywhere b) Non-zero and uniform
¢) Non-uniform d) Zero only at its center
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999. In nature, the electric charge of any system is always equal to

a) Half integral multiple of the least amount of b) Zero
charge

c) Square of the least amount of charge d) Integral multiple of the least amount of charge
A disk of radius a/4 having a uniformly distributed charge 6C is placed in the x — y plane with its centre at
(=a/2,0,0). Arod of length a carrying a uniformly distributed charge 8C is placed on the x-axis from x =
a/4 to x = 5a/4. Two point charges —7C and 3C are placed at (a/4,—a/4,0) and (—3a/4,3a/4,0),
respectively. Consider a cubical surface formed by six surfaces x = +a/2,y = +a/2,z = +a/2. The

electric flux through this cubical surface is
° v

10C
C) ?
Two spherical conductors B and € having equal radii and carrying equal charges in them repel each other
with a force F when kept apart at some distance. A third spherical conductor having same radius as that of
B but uncharged is brought in contact with B, then brought in contact with C and finally removed away
from both. The new force of repulsion between B and C is
a) F/4
b) 3F /4
c) F/8
d) 3F/8
Two condensers of capacities 2C and C are joined in parallel and charged upto potential V. The battery is
removed and the condenser of capacity C is filled completely with a medium of dielectric constant K. The
p.d. across the capacitors will now be
SEL 0" o’
K K+2 K

A parallel plate air capacitor is charged and then isolated. When a dielectric material is inserted between
the plates of the capacitor, then which of the following does not change
a) Electric field between the plates b) Potential difference across the plates
c) Charge on the plates d) Energy stored in the capacitor
Four capacitor of equal capacitance have an equivalent capacitance C; when connected in series and an
equivalent capacitance C, when connected in parallel. The ratio C; /C; is
a)1/4 b) 1/16 c)1/8 d)1/12
The potential energy of a charged parallel plate capacitor is Uy. if a slab of dielectric constant k is inserted
between the plates, than the new potential energy will be

U, U,
a ?0 b) Uyk? c k—g
A sample of HCI gas is placed in an electric field of 3 X 10*NC~1. The dipole moment of each HCl molecule
is 6 X 1073°Cm. The maximum torque that can act on a molecule is
a)2x1073*C?mN? b) 2 x 1073*Nm c) 18 X 1072°Nm d) 0.5 x 103*C™2Nm™1
If the distance between parallel plates of a capacitor is halved and dielectric constant is doubled then the
capacitance
a) Decreases two times  b) Increases two times  c) Increases four times  d) Remains the same

d) U¢

LetP(r) = % r be the charge density distribution for a solid sphere of radius R and total charge Q. For a

point 'p’ inside the sphere at distance r; from the centre of the sphere, the magnitude of electric field is
a) 0 Q Qri Qrf
b) 2 ) ——; d) o——;
AT €Eg 17 4m €y R 3m €y R
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100 Electric intensity due to an electric dipole varies with distance (r) as E « r", where n is

a)-3 b) -2 c) -1 d) Zero
There is a uniform electric field of intensity E which is as shown. How many labelled points have the same

electric potential as the fully shaded point
E

a) 2 b) 3 c)8 d) 11

A 500uF capacitor is charged at a steady rate of 100uC /second. The potential difference across the
capacitor will be 10 V after an interval of

a) 5sec b) 25 sec c) 20 sec d) 50 sec
Equipotential surfaces associated with an electric field which is increasing in magnitude along the x-
direction are

a) Planes parallel to yz-plane b) Planes parallel to xy-plane

¢) Planes parallel to xz-plane d) :)(()i:ixial cylinders of increasing radii around the x-
Two point charges repel each other with a force of 100 N. One of the charges is increased by 10% and
other is reduced by 10%. The new force of repulsion at the same distance would be

a) 100N b) 121N c) 99N d) None of these

Kinetic energy of an electron accelerated in a potential difference of 100 V is

a) 1.6 x 10717 b) 1.6 x 1021 J c) 1.6 x 10729 d) 1.6 x 10734
An electric dipole coincides on Z-axis and its mid point is on origin of the co-ordinate system. The electric

field at an axial point at a distance z from origin is E(z) and electric field at an equatorial point at a distance

y from origin is E(y) Here
zZ=Yy > a,so & =
Ew)
a)1l b) 4 c)3 d) 2
Five capacitors of 10uF capacity each are connected to a d. c. potential of 100 volts as shown in the
adjoining figure. The equivalent capacitance between the points A and B will be equal to

IO#F 10 #F

— 10 ,{lF
10 uF 10 4F
100 Volt

a) 40uF b) 20uF c) 30uF d) 10uF

Two positive point charges of 12 and 5 microcoulombs, are placed 10cm apart in air. The work needed to
bring them 4cm closer is

a)2.4] b) 3.6J c) 48] d) 6.0/

A point charge is kept at the centre of a metallic insulated spherical shell. Then

a) Electric field out side the sphere is zero b) Electric field inside the sphere is zero

c) Net induced charge on the sphere is zero d) Electric potential inside the sphere is zero

A charge q is placed at the centre of the line joining two equal charges Q. The system of the three charges
will be in equilibrium, if q is equal to

Page | 106




Page | 107




Session : 2025-26 AS PER NEW NTA SYLLABUS
Total Questions : 1053

PHYSIGS ( QUESTION BANK )

1.ELECTRIC CHARGES AND FIELDS

: ANSWERKEY :

1)
5)
9)

2)
6)

3)
7)

4)
8)
12)
16)
20)
24)
28)
32)
36)
40)
44)
48)
52)
56)
60)
64)
68)
72)
76)
80)
84)
88)
92)
96)
100)
104)
108)
112)
116)
120)
124)
128)
132)
136)
140)
144)
148)
152)

153)
157)
161)
165)
169)
173)
177)
181)
185)
189)
193)
197)
201)
205)
209)
213)
217)
221)
225)
229)
233)
237)
241)
245)
249)
253)
257)
261)
265)
269)
273)
277)
281)
285)
289)
293)
297)
301)

154)
158)
162)
166)
170)
174)
178)
182)
186)
190)
194)
198)
202)
206)
210)
214)
218)
222)
226)
230)
234)
238)
242)
246)
250)
254)
258)
262)
266)
270)
274)
278)
282)
286)
290)
294)
298)
302)

155)
159)
163)
167)
171)
175)
179)
183)
187)
191)
195)
199)
203)
207)
211)
215)
219)
223)
227)
231)
235)
239)
243)
247)
251)
255)
259)
263)
267)
271)
275)
279)
283)
287)
291)
295)
299)
303)

156)
160)
164)
168)
172)
176)
180)
184)
188)
192)
196)
200)
204)
208)
212)
216)
220)
224)
228)
232)
236)
240)
244)
248)
252)
256)
260)
264)
268)
272)
276)
280)
284)
288)
292)
296)
300)
304)

Page | 108

a6 g oT 60 a0 aat v o e ocaf ay e 06 Qb oo T adaae T oD e
T a0 an aaaQaQt QT e o anf T 000 g aQT ace Qe 6T 6o
ST T e T e T e a6 e e e 6T aT v e o e 0o 0L oo D a e a D a6 06 0aQ
o T a s a6 0 Qv AT AT o e 0 a0 60 g a0 e 60D o e aan a6 T T 6 0aq
e T L Qv Qo e T e AT o Qs T aT o an T e a0 a6c e e oo o a0 Q
a6 60 Qe o U e e T e e D e 60600 600 oo e e T e T e TYeen A Y
O 60 av aaaQav a0 0o o6 6o aaft AT AN oo T aT e o600

a
d
b
b
a
a
c
a
c
a
a
d
d
b
d
a
c
a
c
a
a
b
c
c
b
c
d
d
d
a
b
c
a
c
b
b
a
a




496)
500)
504)
508)
512)
516)
520)
524)
528)
532)
536)
540)
544)
548)
552)
556)
560)
564)
568)
572)
576)
580)
584)
588)
592)
596)
600)
604)
608)
612)
616)
620)
624)
628)
632)
636)
640)
644)
648)
652)
656)
660)
664)
668)
672)
676)
680)

b
d
a
c
a
b
c
d
a
a
a
b
c
b
b
a
c
d
d
a
b
c
d
d
d
a
d
a
b
a
c
a
a
c
c
b
a
d
b
c
a
d
b
c
c
c
c

e 6 a0 T Qb a6 oo 0 T aaT o oTcT e e Do e 6 o b e o aT a e oT e T a n Qe
(=~ = N B = PR R T~ - - R -~ B - R = P — o -V o T A = T - T PR — i o I o B o B o B — = o B o B — - B = PR B B o R = N = PO I T = "I - R o R -
Q8 T e T e s Mg e T o0 a6 o v e e T T a0 6 0o e o e v oo aT e oo v oo T
oo QA T 0 QAT QAT oo 6 aQT v o aQT e e g o QaT T e e aan T o o
LA e T e Y QAT T OT AN n QT Ay aQ Y AT T YT 60T YT T ALYy oo T oA

0 D e 60 T AT AT T T o T 0N aee e 6T e e e e Qe oo a6 T T 60
T 0 e T AT O L QAT T Qaf T aT T aT o aQd ey e g o et o oo 6o e oo a0

Page | 109




a
d
a
b
c
d
b
c
d
c
a
b
c
c
c
a
a
a
b
a
c
a
b
b
a
c
b
c
d
d
a
a
d
b
a
c
c
a
a
a
d
d
b

[T =R = u = s o T — VR o S VI - VI — S — S VI - VI — Y o T — VR — S — VR o N o~ S - Y — R o N — PR — PR -V B VRN o SN = sl = Sl — VRN o S — VY — VY = VR — S = VR — 2 o T o T — VR o S -}

Qo T T AT T AT o e a0 oo e e e an QT oo e QT o n LT e e e Qo tc oo

I s I I o R = Ph o B o B o T — i T T = P = P — 2« D« I B = i = I = PR o B = PR B I £ = "I — o B o B — i = nl = i o B o B DR = PR - B B U ~ o

853)
857)
861)
865)
869)
873)
877)
881)
885)
889)
893)
897)
901)
905)
909)
913)
917)
921)
925)
929)
933)
937)
941)
945)
949)
953)
957)
961)
965)
969)
973)
977)
981)
985)
989)
993)
997) d
1001) d
1005) a
1009) a
1013) ¢
1017) b

=PRI R = PE S D T - R SR = N = £ "I R o I T — T — - o B -~ R o B~ B - B R T I I =" I -

TTT6O 6 T e L oTTT 0T T A YA AT A Ay 0T T YT T 06 a

']

855)
859)
863)
867)
871)
875)
879)
883)
887)
891)
895)
899)
903)
907)
911)
915)
919)
923)
927)
931)
935)
939)
943)
947)
951)
955)
959)
963)
967)
971)
975)
979)
983)
987)
991)
995)
999) d
1003) ¢
1007) c
1011) d
1015) d
1019) b

T QAT e a0 oo 0 e QT 6 ad ac oo e T T o a0 oo a6

856)
860)
864)
868)
872)
876)
880)
884)
888)
892)
896)
900)
904)
908)
912)
916)
920)
924)
928)
932)
936)
940)
944)
948)
952)
956)
960)
964)
968)
972)
976)
980)
984)
988)
992)
996)

T O L aQa QAT e Qe T an a0 aa Qoo e T a0

C

1000) a
1004) b
1008) ¢
1012) a
1016) d

Page| 110




Session : 2025-26
Total Questions : 1053

PHYSIGS ( QUESTION BANK )

1.ELECTRIC CHARGES AND FIELDS

AS PER NEW NTA SYLLABUS

: HINTS AND SOLUTIONS :

(a)

Here,q = £6.0nC = +6.0 X 10~°C
2a=6cm=6X10"%m

r = 4 cm(on equatorial line)
=4x10"%m

qo = 2nC

=2%x1079C,F =?

F =F;cos0+F,cosB

1
=2x-—%cos0
4TEY T

q1
9 5
4
Fy  YONF,
5 Fjcos$

9 F, cos$
a2

_ 9  6x1079%x2x107° _ 3
=5.18 x 10™°N
F = —51.8juN

()

The electric intensity outside a charged sphere.

3 oR?

gor?

(d)

Force acting on the charged particle = qE

Work done in moving a distance S,
S

60°

E

W = qE.S = (qE) X S X cos

10/ = (0.5 C) x E X 2 cos 60°
>FE=10x2=20NC1=20Vm™?
(d)

Osmall _ q

OBig Q
= (64)71/3 =

(d)
Work done in displacing charge of 5uC from B to
CisW =5 x 107%(V; — V) where

A
100 uC @

40 cm i

100 x 107° _

0.4
100x1076
0.5

Vg =9 x 10° X

and V; =9 x 10° x

(c)
Here, 8 = 60° E = 10°NC~!
7=8V3Nm,q =?,2a = 2cm = 2 x 10™2m

From 7 = pEsin6 = q(2a)E sin6
T 83

q= 2aEsin®  2x1072x105xsin60°
_ 8V3

2Xx103x+/3/2
qg=8x10"3C

(d)
Suppose charge on inner sphere is +@Q as shown.
Potential on inner sphere
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Body moves along the parabolic path
T y

+Q

X

For vertical motion : By usingv = u + at
QFE 1076 x 103
= vy, = 0+ W t = T
For horizontal motion - It’s horizontal velocity
remains the same i. e. after 10 sec, horizontal

X (1 2 i =
N 10(6) = 0.00018° velocity of body v, = 10m/sec

X 10 = 10m/sec

. A
Solid angle, Q = =

Velocity after 10 secv = \/v,? +vZ = 10V2 m/sec

— 192 _91(q1-qp)
4-1'[807‘2_ amegr? (b)

. . . . 2 L
~ F will be maximum, if Capacitance of a cylindrical capacitor = iy

In (b/a)
Energy stored in the capacitor
#q—2qy=00rq; =q/20rq;/q=0.5 12 _10°nb-a 0%

(a) 2C 2 2mgl L

vV 30— (-10) If the charge is doubled and length is doubled,
==—=——==2000V/m Q" 4(Q2

d (2x1072) [const]T =3 T) = 2 times the energy

() ©
Net electric field due to both charges g/3, will get Electric field

cancelled. Electric field due to (_Tzq) will be

directed in —ve axis
By Gauss’s theorem

E(4mr?) = ei
0

q = —8meyar?

q _dq_dqxdr
R2 :>E26TL'€0R2 p_dV_dT av

O GV )

2R 2R sin 60° 2R cos 60°

P.E. of system = = (—24meyar?) x

4r?
P.E. of system # 0

Force between B and C p = —bga

k()@  axzke? (b)

~ (2Rsin60°)2 ~ 9 x 4 x 3R? Because metals are good conductor
2
2q (a)

T 9 x 3 x 4me,R2 v d
; E:__:—a(5x2+10x—9)=—10x—10

(attractive) = -1 dx
541 €y R? W (E)y=g =—10%x1—-10=-20V/m

e @
R Work done W = Q(Vg — V) = (Vg — V) :%

Potential at O,V =
12 (¢)
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_10x 1073
~ 5x1076
(b)

The given arrangement is equivalent to the

parallel combination of three identical capacitors.
&4
d

J/C=2kV

Hence equivalent capacitance = 3C = 3

(9
Inside a conducting body, potential is same
everywhere and equals to the potential of it’s
surface
(0
cxXr=(C =4megyR
()
O (0}

Let Q; and Q, are the charges on sphere of radii
R, and R, respectively. Surface charge density
__ Charge
" Area
According to given problem, g, = 0,
0 Q
4nR?  AmR3
L _RE i
Sl ..(0)
Q

1
In case of a charged sphere, V; = 4meg R

_1a,_ 16
1 47T80 Rl rr2 477.'80 R2
Vi Q1 Ry Q1 R

> — = — —_ = — X —
Vo Ry Qy Q2 Ry

_ (Ri\% _ (Rz2 _Rs o

= (R_z) X (R_l) =2 ...[Using(1)]

(9

The magnitude of electric field in the annular

region of a charged cylindrical capacitor is given

by E = L2 where 1is the charge per unit length
2TEY T

and r is the distance from the axis of the cylinder.

Thus E « %

(9

Potential energy depends upon the charge at
peaks of irregularities. Since every event in
universe leads to the minimisation of energy
(0

By using Q =ne = Q = +2e = +3.2x 10719¢C
(0

Suppose third charge is similar to Q and itis q
So net force on it

Foet = 2F cos @

Where F = L.Ldz and cos = ——
4mE (x2+T)

1 Qq
4n£0'(x2 _|_d72) (x2+

2Qqx
Ame, (xz + %2)3/2

S Fper =2 X

. dF,
For Fy,,; to be maximum #‘” =0

d 20qx

* 2\ 3/2
41E, (x2 + dr)

or [(x2 + %2)_3/2 — 3x? (x2 + &

4

) d
ie.x =1+——

T2V2
(d)
For equilibrium, we have

qi

qQ2
4.dn2 A

d2 ¢

q
B

FAB +FAC = 0

1 q1q 1 4192 _ 0
amey (d/2)?  Ame, d2

Given, ¢q; =g, =-—1uC

__4 1 _
So, @27 +d2 =

or q=7;=025C

(a)

Initial energy = ~x 1 x 1076 x (30)? = 450 x
107¢J

Final energy = %(Cl + C)VA2 mmon [<V =

1
=§><3><10‘6><(10)2
=150x107°]
Page| 113




Loss of energy = (450 — 150) X 107%/ = 300 x
1076 J

— 300y

(a)

From Gauss’s law,

charge enclosed

€
=Flux leaving the surface

L= -y

€o
= q = (2 — P1)gg
(a)

The force acting on the electron = e. E

. E
Acceleration of the electron = %

+ + + + + + +

E =10*N/C
e

u=0v=? v?—u?=2aS
S=2%x10"2%m

vt =2 (%)E x 2 % 10~2m

e
—= 1.76 x 10 coulomb/kg

212 =2%x176%x10" x 10* x 2 x 1072
=7.04 x 10" = 70.4 x 102
~v=0.85%x10"m/s

(d)

The work done is given by = q(V, —V;) =0
(d)

All capacitor lying in left side of line XY are short

circuited so circuit can be reduced as follows
C X

: o
— |

C C |C;
i il
c | o
| [

Yi

CAB = ZC
()

The energy will be minimum in this case and
every system tends to possess minimum energy

(c)
Work done = = (32—C) V2

2
()

_3¢cv?
T4

(d)

Q1 Q2

: 2z = 2
imtrs  4mry
Q1 _  Q
4megr?  4megr?

E1 = EZ or El/E2=1
(@)

The total energy before connection

1 1
=5 X 4% 107° x (50)2 +5 X 2 X 107% x (100)2

=15x107%]
When connected in parallel

200
4><50+2><100:6><V:>V:T

Total energy after connection
2

1 200
:Ex6>< 1070 x (T) =133%x1072%]J
(d)

The potential at a distance r, due to charge q is

Potential at a distance (37) is

1
ve—o L
4mey 3r

Difference in potential

r 3r

q[l 1

4meg

2q

V=7
4meg X 31

Intensity of electric field

_q 1
 4me, (3r)2

4mey3r

Page| 114




1 5x107° 5x107°
T 4me, |(1x1072)2 (2 x 1072)2
5x107° (5x1079)
T ax1092 B x10-2)2

9x%x10°x5x%x107° 1 1
- 104 [1 NOAROF
1
@t

1
=>F = 45><104[1+

@z ezt

1 1
OEOEI ]

—45 x 10* [

1
= E =45 x 10* |—

1-——
16

45x10%) 1
_W[ 42

1
+ @ +.. ]
E=48x10*—-12x10* =36 x 10*N/C
(a)
Since, the proton is moving against the direction
of electric field, so work is done by the proton

against electric field. It implies that electric field

does negative work on the proton. Again, proton

is moving in electric field from low potential

region to high potential region hence, its potential

energy increases

(b)

Potential energy of the system will be given by
_(oe_ e

4megr  Ameyr

As r decreases, potential energy increases

(d)

_2q 2q  2q [1 ]
dmegl  AmeglN5  Ameol V5

volt

From Egs.(i) and (ii), we get

iy

T2

’)"_T
27y

(d)
F « riz; so when r is halved the force becomes

four times

()
Electric field between the plates is
o - &

*—>—>

EE

o (—o)

280 2¢g
o

= —uvolt/meter
o

()

According to Gauss law § E.ds = £

€o
¢ E.ds = 2mrl; [E is constant]
l
.'.E.anl=q—=>E= 1 i.e.E o« —
& 2mEyr r
(d)

The charged particle could be positive or negative.
The positive charge will move in the direction of
the field. But negative charge will move opposite
to the field

(b)

All the three plates will produce electric field at P
along negative z-axis. Hence,

[280 280 280]( k)
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Charge enclosed by cylindrical surface (length
100 cm) is Q. = 1000Q. By applying Gauss’s law
1 1
b= = (Qenc) = = (100Q)
0 0
(a)
KE =qV
(d)
In the pressure of medium force becomes Ki times
(a)
Resolve E along CO and BO into two

perpendicular components
4

A(+2q) E

2F cos60°
E

Esin 60°

< >

' Esin 60°
B C

B(+q) C(+q)
The sine components cancel each other
The cosine components add up along OA to give
2E cos 60°
-~ Resultant field along A0 = 2E — 2E cos 60°
=2E—E=E
~ Resultant field is E along AO
(d)
Potential due to dipole in general position is given
by
k.pcos@ k.pcosOr k.(p.7)
V= B — >V = 3 = 3

= CAB = 5/.1.F

(d)

The given figure is equivalent to a balanced
Wheatstone’s bridge, hence C.q = 6 uF

(a)

Electric field inside a conductor is zero

(0

As the capacitors 4uF and 2uF connected in

parallel, are in series with 6uF capacitor, their

2+4)x6 _ 3uF

equivalent capacitance is
2+4+6

Charge in the circuit, Q = 3uF X 12V = 36uC

Since the capacitors 4uF and 2uF are connected
in parallel, therefore potential difference across
them is same

G _4

5> — =—= - =2
=== 0=20
AlSO,Q:Q1+Q2

36uC
#361C = 20, + Q2 > Q2 = —5— = 12uC

Q; =0 —Q, =36uC —12uC = 24uC
=24 x10"°C

(b)

According to the question,eF =mg = E = n:zg
(b)

By inserting the dielectric slab. Capacitance (i.e.
ability to hold the charge) increases. In the
presence of battery more charge is supplied from
battery

)

1 F3sin @
I

1

7

F3cos 6

F, = Force applied by g, on —q;
F; = Force applied by (—q3) on —q,
x-component of Net force on —q, is

. q19> 4193
Fx=F2+F351n9=k7+k?
q

a—;sine] = F, X [%+%sin9]

sin @

q
()

Charge on C; = charge on C,
= C1(Vy = Vp) = C;(Vp — V)

CiV; + GV,

>CWV-Vy)=CUp-V,)=>Vy=——-"—
1(V1 = Vp) 2(Vp —V3) D C,+ G,

(9
Capacitance will increase but not 5 times
[Because dielectric is not filled completely]. Hence
new capacitance may be 200 pyuF
()
Potential gradient along equipotential surface is
Zero.

. av
ie, Ecos@ =——=0
dr
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(<)
1 (61)(—261)Jr 1 (=29)(q)
4me, a 4me, a
1 (@)
4mey  2a
7 q*
_m

Usystem -

Usystem =

(9
In electric dipole, the flux coming out from
positive charge is equal to the flux coming in at
negative charge i. e. total charge on sphere = 0.
From Gauss law, total flux passing through the
sphere =0

=

There will be an electric field between two
cylinders (using Gauss theorem). This electric
field will produce a potential difference.

()

There will be a electrostatic repulsion between
two charged bobs, but it does not affect the
motion of pendulum. Thus, time period of

. . l
pendulum remains same ie, T = 271\/;.

(b)
Inside the cavity, field at any point is uniform and
non-zero.

(a)

The sphere will retain the charge for longer time,
because in case of spherical metal conductor, the
charge quickly spreads uniformly over the entire
surface.

(d)

Coulomb force is given by

_ 1 qq2
e, 12

(9 x 10%) x g2

~(10%x1073) x 10 =
( ) (0.6)?

2 _ 1071x0.36

or 4 9x10°

=4x10712
q=2x10"%C=2uC

(b)
The three forces acting on each sphere are :
(i) Tension

(ii) Weight

(iii) Electrostatic force of repulsion

For sphere 1
In equilibrium, from figure
Tl Ccos 91 = Mlg' Tl sin 91 = Fl

F

~tanf; = —
Mg

For sphere 2
In equilibrium, from figure
T2 CcosS 92 = Mzg; T2 sin 92 = FZ

tan6, = -2
S tan 2 =
M,g

Force of repulsion between two charges are same.

oo Fl = FZ

F

6, = 0, only if g

F; _
Mg

But Fl = Fz, then Ml = MZ

(9
Electric field is zero everywhere inside a metal
(conductor) i.e., field lines do not enter a 3 metal
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plus these are perpendicular to a metal surface
(equipotential surface).

(a)

All charge resides on the outer surface so that
according to Gauss law, electric field inside a shell
is zero

(0

Plane conducting surfaces facing each other must
have equal and opposite charge densities. Here as
the plate areas are equal, @, = —Q5.

The charge on a capacitor means the charge on
the inner surface of the positive plate [Here it is

Q-]

Potential difference between the plates
_ charge  Qy 20Q;
" capacitance c  2C
_ Q= (0) _ -0
2C 2C

()

There is no change in the restoring force as the
electrostatic forces are the central forces.
Negative and positive charges at the two
extremeties of the string affect tension T which
does not affect the restoring force

(a)
By using charge conservation 0.2 X 600 = (0.2 +
1914
V_0.2><600_ 100V
12
(b)
Nuclear force binds the protons and neutrons in
the nucleus of an atom
(d)
Point charge produces non-uniform electric field
(d)
Due to symmetric charge distribution
(b)
GV -GV, 6x12-3x12
R 3+6

=4 volt

()

Because in case of metallic sphere either solid or
hollow, the charge will reside on the surface of the
sphere. Since both the spheres have same surface
area, so they can hold equal maximum charge

(b)

Relation for electric field is given by E =

[Given: E = 7.182 x 108 N/C]
r=2cm=2x10"?%m

A

2TEYr

5 2 X 2megTE
=9x10° =21 =2ngyrE = ———
41, 2

B 1X2x1072x%x7.182 x 108
B 2%x9x10°

=7.98x 1074C/m

Force on charge F = q(E;) = q X % > F « T%
When r - doubled; F — %times

(a)

According to Gauss theorem for closed surface

~3
+
+
+

e B

Gaussian surface

Taking cylindrical Gaussian surface of radius r,
height h curved surface=2nrh.

Electric flux through it =E X 2nrh
Charge enclosed=4h

~ From Gauss theorem,

Charge = ¢, x (Electric flux)

= &oE x 2rh = Ak
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InseriesC’' = C/ni.e.C =nC'=2Xx3 =6uF
In parallel C' =nCi.e.C :%=E= 6 uF

2
(b)

. n1q2 0192

T 4meyr?’ P T Kame,r?
(b)

Axis of an electric dipole is always directed from
negative charge to the positive charge.

(b)

By using, KE = QV = 4 x 10%° x 1.6 x 1071

= 025XV =V =256volt

(b)

Charge of capacitor A is given by

Q; =15x107°x 100 = 15 x 10~*C

Charge on capacitor B is given by

Q, =1%x10"°x100=10"%*C

Capacity of capacitor A after removing dielectric
_15x 1076
-~ 15
Now when both capacitors are connected in
parallel their equivalent capacitance will be Cp,; =

141 =2uF

>F :F=K:1

a

= 1uF

(15%10™*)+(1x10™%)
2x1076

=800V

So common potential =

By using%m(vl2 —v?) =QV

1
=5 x 107[v} ~ (0.2)?] = 107°(600 - 0)

= v, =228cm/s

(d)

Potential energy of dipole in electric field U =
—PE cos 6 ; where 0 is the angle between electric
field and dipole

104 (a)

Consider an electric dipole consisting of two point
charges -q and +q separated by a small distance
AB = 2a with centre at O,

As shown in figure, on equatorial line, the
resultant electric field E of E; and E, is parallel to
the axis of the dipole but opposite to the direction
of the dipole moment p as it is directed from
negative charge to positive charge.

(d)

Number of electric transferred, n =

Mass transferred = m, X n = m, X (g)
-7

=9.1x 1073 x (290

11.38 x 1079 kg

()

Electric force g = ma = a = %

_ _1.6><10—19><1><103_1.6
na= 9 % 10-31 7
u=5x%x10%andv =0

x 1015

uZ

~Fromv?=u?-2as=>s=—
2a

(5x10°)*x9

~ Distance s =
2X1.6x1015

()
Capacitance of a parallel plate capacitor with air is

oA
C ===
d

Capacitance of a same parallel plate capacitor

with the introduction of a dielectric medium is
C' = KepgA

medium

= 7 cm. (approx)

where K is the dielectric constant of a

c’ 15 £
>—=Kor—=50rK=—
C 3 &0

=>¢&=Keg =5x8.854x 10712
= 0.4427 x 1071°C2N"1m~2
(c)

2
Initially, force between A and C F = Kf—z
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When a similar sphere B having charge +Q is kept
at the mid point of the line joining A and C, then
Net force -

If charge acquired by the smaller sphere is Q then
it's
potential 120 = kz—Q (1)

Whole charge comes to outer sphere
Also potential of the outer sphere

v="2 )

From equation (i) and (ii) V = 40 volt
(d)
C =

M

d
=>C' =2C
(d)

oA _ 2gA

LA
RGN

Cmedium _ E

2

From Gauss’ theorem,

(q = charge enclosed)

2
fOR(47Tr2)kradr y (5)

fOR/Z(47Tr2)kradr (R)?

Solving this equation we get, a = 2

114 (d)

There are 10 electrons and 10 protons in a
neutral water molecule.
So it’s dipole momentis p = q(21) = 10 e (21)
Hence length of the dipole i. e. distance between
centres of positive and negative charges is

p 6.4 x 10730

T 10e 10x1.6x10-1
=4pm

21 =4x10"12m

115 (d)

An imaginary cube can be made by considering
charge q at the centre and given square is one of
it’s face

f—a—
So flux from given square (i.e. one face) ¢ = %
0

116 (c)

Let d be the distance between the plates and k be
the dielectric constant. Without disconnecting the
battery, V is the same

Eo =L iVo = Eydd; Cy = 2 = 22
0—80: 0= EodiCo ==,
With dielectric,

V remains the same, capacitance increases, U
C o 1 .
which is energy stored (5 CVZ) increases; Q = CV,

charge increases

(@)

The potential difference across the parallel plate
capacitor is 10V — (—10V) = 20V

. 40
Capacitance = 2= 20 = 2F

v
)

. 6Xx20+3X0 _ 120
Common potential V = ——— =

=—Volt
(6+3) 9
So, charge on 3 uF capacitor
120
Q, = 3x10‘6><T=40uC
(d)

The surface of the conductor is an equipotential
surface since there is free flow of electrons within
the conductor. Thus potential at Q is the same as
thatat P. Thatis Vp =V, = V. The electric field E
at a point on the equipotential surface of the
conductor is inversely proportional to the square
of the radius of curvature r at that point. That is

E 12

Since point Q has a larger radius of curvature than
that at point P, the electric field at Q is less than
thatat P. Thatis Eg < Ep = E

(b)

Potential of both spheres will be same

(d)

kp . _
Eequatoriat = r_gl- e.ExpandE xr
(d)

1

U==CV?
2

3
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Uo
2
1
2

- l CV2e~2t1/RC
2

— — g—2t1/RC

2t

—E:h’lz

t; =2RCIn2 ..(ii)
from equation (i) and (ii)
tp 1
t, 4

124 (c)
From FBD of sphere, using Lami’s theorem

()

When suspended in liquid, as 6 remains same,

’ .. (i)

F
— = tan®0
mg

. —— - =tanb
mg(l-72)
Using Egs. (i) and (ii)

Fr

F
= -~ = where, F' = —

_p k
me(1-5

125 (¢)
When dielectric is introduced, the capacitance will
increase and as the battery remains connected, so
the voltage will remain constant. Hence according
to Q@ = CV, the charge will increase

126 (c)
When charge q is released in uniform electric field
E then its acceleration a = % (is constant)

So its motion will be uniformly accelerated
motion and its velocity after time t is given by v =
at =L¢
m
1 1/qE \* q%E*t?
= KE = omv? = (L) =
2™ T 2Um 2m

127 (c)

"*<———Equipotential
+q surface

LN
When a charge is moved from one point to the

other over an equipotential surface, work done
will be zero

(a)

Given circuit can be drawn is

Equivalent capacitance = 4 X 8 = 32uF

(©
The acceleration of the electron due to given
coulombic

.. (D)

where m,, is the mass of the electron

The acceleration of the proton due to same force
Fis

a, =—
P,

. F
force Fisa, = —
Me

...(ii)

Where m,, is the mass of the proton
Divide (ii) by (i), we get -2 = ¢

e my
_agm,  (2.5x10%*ms™?)(9.1 x 10"%'kg)
W, T (1.67 x 10-27kg)
=13.6 X 10"®ms~% = 1.5 x 10*°ms~2
(b)

For equilibrium mg = qE

- 1.96 X 10~15 x 9.8 = x(@)
" ©=17\0.02
1.96 x 10715 x 9.8 X 0.02
=>q=
800
1.96 x 10715 x 9.8 X 0.02

>nx1.6x10719 =

>n=3
133 (¢)
Common potential V' =
134 (b)
The given circuit can be simplified as follows

CiV+Cx0 €
C1+C, Ci+Cy°
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Bo

Hence equivalent capacitance between A4 and B is
2uF

135 (a)
The work done in moving a charge on
equipotential surface is zero

136 (c)
Linear charge density

r
E= f dE sin6(-J)

K.dq
TZ

sin 8(—J)

K
EF=—

qr . N
=3 Ed 0sin6(-7)

In series combination of capacitors, voltage
distributes on them, in the reverse ratio of their

capacitance i. e.

Va _3 .
Ve =2 ..(1)

AlsoV, + Vg =10 ..(i0)
On solving (i) and (ii) V, = 6V,Vy = 4V
(d)

If same charges on spheres A and B are q

F=_L 4 =3x107°N
TmEY T
Charge on A and C after touching
- =
Fz; F,
<> >——°
A c B

qa =qc=
Net force on C
F=F,+F,
_ 1 @22 1
Tt e, (e/2)? 4T €,
1 q? 1 q? 1 gq
Same,r? Came,r? (4 eo-r—z)
=—-3x107°N
(c)
V=V(1—-et)
120 = 200(1 — e~t/RC)

(q/2)xq
(r/2)?

t
5

>R = =
2x107%x2.303 x 0.4

(b)
New force F = %w

R = 2.7 %x10%Q

> x 10712 =0
TEo r
(b)
After connecting through a wire V, = I/
kQs kQp Q4 14
5> —— ===
Ta 4] Qg 1B
Ratio of electric field
E 75\ 2
Ea_Qa (_B) [E
Ep Qp Ta
Ei 1, (rB)Z rg 2
> —=—X|— = —_—= -
Eg 13 T4 y, 1

143 (a)

:"_Q]

12
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= Cpa=3C

Change in potential energy (AU) = Uy — U;
q3

30 cm 10 cm

40 cm

=AU = 411180 [(q(;cf *

= AU =

CIZCI3) _ (CI1CI3

429
0.1 0.4 * (;.53)]

qs
84.q3] = m (842)
0

ey |
sk = 8q,

145 (a)
Thin metal plates doesn’t affect the capacitance

147 (d)
Electric field at the centre of charged circular ring
is zero. Hence electric field at O due to the part
ACDB is equal in magnitude and opposite in
direction that due to the part AKB

148 (b)
An electric field is zero non-zero on the axis of
hollow current carrying conductor.

So, this statement is correct.

150 (¢)
C,V; 1072
C1+C,  16x1076

Common potential V = = 625V

151 (b)
&4

c="2
X

_dC p d (1) &4 (dx) &4 (dx)
Tae 0% \x) T e \ae) T T \ar
dC| Y dC‘ 1
= |—] = — — | X —
dt d? dt|l  d?
152 (b)

vi.e.

2
U= g—c; in given case C increases so U will

decrease

155 (d)
Potential difference across both the lines is same
i.e. 2V. Hence charge flowing in line 2

Line (2)

Line (1)

So charge on each capacitor in line (2) is 2 uC
Chargetime 1Q =2 X 1 = 2uC

156 (a)
During the growth of voltage in a C — R circuit the
voltage across a capacitor at time ¢t is given by IV =

t
Vo (1 — ecr) for the given circuit as per given
conduction at time ¢t
V= %th of the voltage applied across C = %VO

t t t
50,2V = Vo (1 - efe) = efc = 2 = efe = 22
= 2RCIn2 =2 X (2.5 X 10%) x (4 x 107°)
x (0.693)

=13.86s
(9
Electric lines of force are always normal to
metallic body
(©
Energy stored in the capacitor = %CV2 x 100

1
=3 X 10 x 1076 x (100 x 103)2 x 100

=5x10°]
Electric energy costs = 108 paise per kWH =
108 Paise
3.6x106 |
5x105x108

2oxioe = 150 Paise

=~ Total cost of charging =
(a)

In case of spherical metal conductor to charge
quickly spreads uniformly over the entire surface
because of which charges stay for longer time on
the spherical surface. While in case of non-
spherical surface, the charge concentration is
different at different points due to which the
charges do not stay on the surface for longer time

(o)
M)Z

k k
Fl = —(ilez and F2 = —( dzz
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According to question,

Fp=F
_ 2
00, — & 4QZ>

0=0f+0f - 6Qle=>%= ~3+V8
2
(©)

The torque on a dipole momentis Z = § X E. The
maximum value is when they are perpendicular to
each other so that pE sin 8 is maximum
i.e.,sinf =1
7= B %x10*NC™1)(6 x 1073% x m)

=18X 107%°Nm

= 4Q,0, = Qf + Q7 — 20,0,

162 (d)

The electric field is always perpendicular to the
surface of a conductor and field lines never cross
the conducting surface

()

From F = L 1112

amey 12
_ 1 %192 _ [A?T?
0 = 4nF 72 T MLTALE
— [M—IL—3T4A2]

164 (c)

Electric field in vacuum E, = gi
0

. o
In medium E = —
SoK

IfK > 1,thenE < E|

(b)

An equipotential surface is a surface with a
constant value of potential at all points on the
surface. For a uniform electric field, say, along the
x-axis, the equipotential

surfaces are planes normal to the x-axis, i.e.,
planes parallel to the y — z plane. Equipotential
surfaces for a dipole and its electric field lines are
shown in figure.

As said above that on equipotential surface,
potential at all points is constant, this means that
on equipotential surface work done in moving a
test charge from one point to other point is zero.

166 (b)

According to Gauss'’s applications

167 (d)

_ Qenclosed
bp ="

e Qencloseq remains unchanged
0

168 (c)
Distance

V3
BC = ABsin60° = (2R)—- = V3R

(%) (%q) 7

4re, (\/gR)Z " S54meyR?

~ |Fgel =

169 (b)
If all charges are in equilibrium, system is also in
equilibrium.
Charge at centre : charge q is in equilibrium
because no net force acting on it corner charge :
If we consider the charge at corner B. This charge
will experience following forces

2 2 2

Fp=k F = "%,FD = (;‘%2 and Fy = (:fi‘l)z

Fc
Fp

Fac

Fa

AN .
4 Q
ooN
00N

, N

D ; C
— a —>I
Force at B away from the centre = F;; + Fp

kQ?  kQ?
= /Fj+F§+FD=\/§a—QZ+2—§2

kQ? 1
=— (/2 +=
a? (J_ * 2)
2kQq
a2
For equilibrium of charge at B, Fy¢ + Fp = Fp
kQ? 1 2KQq Q
—— (V2 +=) = =—(1+2v2
s (‘/_J’z) 2 =1=30+202)
170 (b)
Charge on smaller sphere

n 5
otal charge (7”1 -y 30 ST 10 oucC
171 (c)

Force at B towards the centre = F, =

G+ G

3 80 3 80
= X = —X
=377 5

=48 uC

172 (c)
Inside the hollow charged spherical conductor
electric field is zero

173 (d)

qs Q
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On equatorial line of electric dipole, « %3

174 (b)
Electric field at a point due to positive charge acts
away from the charge and due to negative charge
it act’s towards the charge

175 (¢)
For non-conducting sphere E;;,, =
176 (b)
Every system tends to decrease its potential
energy to attain more stability when we increase

k. kQr _ pr
"R® T 3¢

charge on soap bubble its radius increases [U x %]
177 (a)
Electric field E =
41T

3
CAB :3+§:4MF’CAC:

o CAB:CAC =4:3

181

ST
B°—U—T B-—HL}J

3uF 3uF

ll

3uF A
A.—'j
—
3ulF —=

B
BO—“—‘I’

3uF

Starting from the right end of the network, three
3u F capacitors are connected in series. The

equivalent capacitance of these three capacitors is
1 1 1 1

C—S:§+§+§:> CS = 1#F

Cs and 2uF are in parallel. The equivalent
capacitance of these two capacitors is
Co=Cs+2uF=1uF+2uF=3uF
Proceeding in this way, finally three 3u F are in
series. Therefore, the equivalent capacitance

between A and B is

2 e, —
= — — - =
Cip 373737 "4~ H

(©

Tmax = PE = qQ2DE =2 x107° x 0.01 x 5 x 10°
=10x 103N —m

(a)

Following figures show the situations of charges
fixed on the axis. An electron is placed to the left
of these charges. The cases are as follows

Case I Let distance between +q and —4q = d
-~ distance between - e and +q = x
-~ distance between -e and —4q = (x + d)

+q +4q

—>|<—d—>

-——— X+d—>

Now, force between - e and +q

1 gqe .
q—z (attractive)
4TTE X
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Force between - e and —4q 4q +q

1 4qe -<«—X d —

F, (repulsive) < whd

T ameg (x+d)?

Solving, we get _ 1 4qe :
F, = +4ﬂ€0 o (repulsive)

Force between - e and + q

1 qe

F, = —
2 41ey (x+d)?

(attractive)
Free =0
Since, electron is closer to —4q than +q, then F; >

Hence no net force acts on the electron and so it F
2.

will be in equilibrium.
Thus, electron will move away from the system. It
Case II In this case force acting between e and - g e y . y

means equilibrium stage cannot be obtained.

_ 1 gqe

1= e i (repulsive) (a)

Electric flux is equal to the product of an area

- + .
< q 44 element and the perpendicular component of E.

-~ Xy —> As the surface is lying in Y-Z plane
—— Xtd——»

~ E.dA = ¢ = (5)(20)
and force between - e and +4q

= 100 unit.

1 4qe

F)=— (attractive)

471'80 (x+d)2 184 (b)
dv
dx

dv
=+ky;E, = _E: +kx

Solving we get E,=—
x=d y
F, = —F, (numerically)

~ Net force on - e is zero

X
Case III Again force between - e and 4q © X

- / 24 g2 — -
. +g 4 >E= [Ef+Ej=kJx?+y’=kr=>Exr

- x+d > The time required to fall through distance d is

1(qE 2d
d=—(q—)t20rt= sl
2\m qE

o 1 4 .
Similarly, F; = — s g (attractive)
0 Since t? « m, a proton takes more time

186 (b)

eE eE
For electron s = — X t2, For proton s = — X t2
Mme my

_ qe .
F, = ey Gt )’ (repulsive)

Since, electron is closer to +4q than - g, so F; > )
ty my, t, m, (my\1/?

FZ ,'.—2=—$—= —:(—)
tfy me t me me

In this case electron will not remain at rest and

starts moving towards the system. 187 (b)

Two equal and opposite charges are placed at a

distance d. Electric field at centre(B) due to

+Qcharge

Case IV In this case force between - e and — 4q
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(E1) =

Similarly, electric field due to —Qcharge

1 @

(E) = Feo(d)z

2
Therefore, net electric field at point
E - El + E2

1 8Q
47'[50 d2

140 1 40
N 4‘7'[30 dZ 47'[80 dZ B

(d)

Capacitance of the given assembly
RiR, RiR,
) = ( «
R, — Ry

(Rz — Ry)
G+ G, _10x50+C; %0
TG+ G - 10 + G,
= 200+ 20C, =500 = C, = 15uF
()
According to graph we can say that potential
difference across the capacitor C; is more than
that across C,. Since charge Q is same i.e.,Q =

C = 4‘7'[30(

(d)

[V, > V]

U—1€V2
2

Now if V is constant, then U is greatest when 'C,,’
is maximum. This is when all the three are in
parallel

1 1 1
» E+§+g:>Ceq=1/,cF
Total charge Q@ = Ceq.V =1 %X 24 = 24 uC
So p.d. across 6 puF capacitor = % =4 volt

193 (c)

q
|EA| = |EB| = k-g

SO, Ener = \E? + EZ + 2E,Ep cos 60°
_ V3k.q
a2
g - Y34
"€t 4neya?
194 (¢)
Electric lines of force never intersect the
conductor. They are perpendicular and slightly
curved near the surface of conductor
195 (b)
When a dielectric K is introduced in a parallel
plate condenser its capacity becomes K times.
qZ

Hence C' = 5C,. Energy stored W, = 2
0

2 2
W,
= ow=20
2 %X 5C, 5

9
“W= 2C'
196 (d)
Given circuit is balanced Wheatstone bridge.
So capacitor of 2uF can be dropped from the

circuit

Because current flows from higher potential to
lower potential

198 (c)
Potential will be zero at two points
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At internal point (M): +

(-1x107%)] _
l ] =0
=>1=2

1 [2><10—6
X
4TTE, (6-1)

So distance of M from origin; x =6 -2 =4
At exterior point (N)
1 2x107% (-1x1079)
e, |G+ I ]
So distance of N from origin,x =6+ 6 = 12
199 (¢)

When a dipole 4B of very small length is taken,
then for a point plocated at a distance rfrom the According to condition Egy + Eg, = 0
axis the electric field is given by

=0:>l”=6 EBOzZl-]TgO.?l

1 +2q .
BA ™ 4me, (a+L)2

1 8 1 2q
Cdmega?  4mey (a+ L)?

2_1
a a+l

= 2a+2L=a
1 2p .
C4mey 13 s~ 2L=-a

Where p is dipole moment. When dipole is rotated Thus, at distance 2L from origin, net electric field
by 90°, then electric field is given by will be zero.

(<)
Force acting between two current carrying
conductors

B = 1 p (i)
Sdmeg ii
From Egs. (i) and (ii), we get

— Kolila i
o F—Zn n I ...()

Where d = distance between the conductors

[ =length of each conductor

o o (<21 (1)
Again, F = Ga) N

O+q _ Mo 211121 s
=5 .. (ii)

E'=—=
2 Thus, from Egs.(i) and ii

(d) F' 2 , 2

Qi +0:=Q..()and F = kL& (i) F-3 P =3F

From (i) and (ii) F = W (b)

Q In the following figure, in equilibrium F, =
2 Tsin30°,r = 1m

ForFtobemaximum;TF= 0=>0,=0, = g
1

()
Suppose that a point B, where net electric field is
zero due to charges 8q and —2q.
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T cos 30°

Fe

T sin 30° r+10 uC

-612
= 9 X 109.—(10 ><1120 )
204 (a)
Electric field due to a hollow spherical conductor
is governed by following equation

E=0,forr <R ..(i)
_Q .

and E = pr forr > R ..(ii)

i.e.inside the conductor field will be zero and

outside the conductor will vary according to E «

L
(0

o o

1
=T><§ =>T=18N

28 250K
(o)

In uniform electric field dipole experience only
torque but no force

209 (o)

—— 2= L =>d = 1mm

t—d 1-d 2
So new distance = 3 + % =3.5mm

210 (b)
Suppose q is placed at a distance x from +9e, then
for equilibrium net force on it must be zero
Le|F|=|F

Which gives x; =

K= 2

16

X
Q2 €
le +1 5 1

=12cm

Let us take a small area AS on the cylindrical
surface.

Normal

The normal to this area will be perpendicular to
the axis of the cylinder and electric field is parallel
to axis of cylinder.

So, flux Ap = E. AS
= EAScos90° =10

Summing over the entire surface, the total flux
from the surface of cylinder is zero.

(d)

Potentialat C V; = 0

K@) |, Kq _
T

2 Kq
3L
2Kq

Potentialat D V, =

-~ Potential difference Vp, — V. =

3L
2 1 qQ
:W:Q.(VD_VC):_ngl-T[E .T
0
qQ

_6nEOL

+q
A

(a)
Energy required to charge the capacitoris W =
U=QV

%.VZ zeoAd

= 2:
>U=CV p pE

-5}
(9

1 1
U= ECVZ = EX 2 X (200)? x 1076 = 0.04J

V? = gyE?Ad

)

Electric field near the conductor surface is given
by gi and it is perpendicular to surface
0

216 (b)
Force on - ¢4
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—_1 %19, 1 aq1qs3
4mey b2 4TTEy a2

[sinBf — cos0j]

From above, x' component of force is

-q;

Fi3

_ T [92 93 .
% __47reo b2+a2 sme]

12 + @ sine]

F, « [ﬁ 72

217 (c)
Top of the stratosphere has an electric field E is
nearly equal to 100V /m

(d)
\r,

2uF —— 8uF

TQV

1 2
Ui = E(Z)V Veommon = &

y=2aso(lf

4

219 (b)
Q 5x107°
E=9%x10°==9%X10% X ————
9% 10%.5=9x10 IR
=7 x 10*N/C

220 (d)

In case of an electric dipole, F « %3
. new force = F/23 = F/8.
221 (d)
2.5

V=n?3v=25=(125v=v= 55

= 0.1 volt
223 (b)
V =Vy(e )
After 1 seconds
3
V; =320(e™*) =240 =320(e*) > e™* = 7

After 2 seconds

3 2
v, = 320(e™*)” = 320 x (Z) = 180 volt

After 3 seconds
3

Vs = 320(e™*)” = 320 x (2) = 135 volt
224 (c)

The force of interaction F « riz

When length is increased by 10%

1 . 100 .
= ——  times = — times
(110/100)2 121

= 0.03 times

-~ Decrease in force = (1 — 0.83)100% = 17%
(d)

%: 101° x 1.6 x 10~ and q = 1C

SO,% =1.6x107°

1010
t= sec > t = 20 years

16
226 (b)
1 1009

&o 1 &o

227 (a)
f_ooo —E.dl = potential at centre of non-

conducting ring

1 g 9x10°x1.11x10710
= X — = = 2 volt
ey T 0.5

(d)
Potential (V) = 3x2+5

Intensity of the electric field=

dV_ 6
dx x
~FEatx=-2
= 6(-2)

230 (d)
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According to option (d) the electric field due to P
and S and due to Q and T add to zero. While due

to U and R will be added up. Hence the correct
option is (d).

231 (b)
Potential at centre due to all charges are

+q +q
d

+q +q

1 q q q
~ e latatatd

=t %
4mey d
=21in C.G.S. unit
232 (d)
If the drops are conducting, then

in S.I. unit

3
Ngq

So final potential V' = %
233 (¢)
Trm

Length of the arc =18 = 5

Charge on the arc = %’T X A
l’ )l.

_ _Nq
T ON13r

=V x N2/3

: k
-~ Potential at centre = Tq

1 rmA A
" 4me, 37T 12¢,

234 (b)
The work done in bringing unit positive charge
from infinity to a point which is at a distance x
from the positive charge Q is defined as the
potential at the given point due to the charge Q.
Therefore here p = W

235 (¢)

The given arrangement becomes an arrangement

of (n — 1) capacitors connected in parallel. So
Cr=m-1)C

236 (b)
For a dipole having two charges +q and -q

separated at a distance 2/, the intensity of electric

field at an axial point P is given by

2rR3 =N Gnr3) = R = N'/3r. Final charge Q =

1 2p
 4meg 13

Where pis dipole moment.

The direction of electric field £'is along the axis of
the dipole from negative charge towards positive
charge.

(d)
Given, g; = 5uC,q, = 10uC
and r=05m
_ 1 q19;
4megk T
=9 x 107 x
=9x1071]
(@)
Flux is due to charges enclosed per ¢,

~ Total flux = (—14 + 78.85 — 56)nC /¢,
4r

5x1076x10x10~°
0.5

=8.85%x107°C x
4me

=8.85%x 1072 x 9 x 10% X 41
=1000.4 Nm?/C i.e.1000 Nm2C~1
(a)
Given,@; = 10unit, @, = —20 unit

After contact charges on both become same,ie,

,10-20

= —5 unit
) units

1 10x20
x 2
4TE, r

|F1| =

5X5

Effective air separation between them becomes
infinite so force becomes zero

(9

Let two identical positive charges (+¢g) are placed
on both sides at a distance a from the origin O and
negative charge (-q’) is placed at a large distance
xfrom O.
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y Fzsiﬂe

Kqq .
@ @

Here, F; = F, =

The situation is shown in figure. Here the vertical
components F; sin@ and F, sin 8

are equal and opposite. So they cancel each other.

The resultant force on the

charge q'is

X

— — 2 2 —
[AC =BC =+Va*+x andcose—m]

F = F;cos0 + F,cos0 = 2Fcos0
(+Fy=Fp)

_ 2Kqq x
T (a%+x2) VaZ+x?

_ 2Kqqx
- (a? +x2)3/2

... (iD)

But F = ma(m mass of the charge ¢; and
a=acceleration)

_ 2Kqqx
T (a2+x2)3)2

__ 2Kqq X

for @

... (iii)

When the particle starts to move, its acceleration
is zero and after then the acceleration of the
particle is given by Eq. (iii).

So itis clear, when x = 0, then a = 0 and when

a . . .
x == 7 then the acceleration is maximum.

Hence the graph between acceleration and its x-
coordinate is given as

242 (a)
Dipole momentd =g X r
= 1.6 X 10719 x 4.3 X 1072 Coulomb metre
= 6.8 X 10728Cm
(<)
F, = Fg; because an uniform electric field
produced between the plates
244 (c)
¢=fEds=K—g4nr2 -4
r &

-q +q p
Wexe = q(Vp — V)
Comment : (d) is not correct answer because it is
not given that charge is moving slowly
246 (d)
Cmedium _ g

= = 2.20
Cair 50

Cnedium = KCoir > K =
247 (c)
The torque acting on an electric dipole

T=pXE =pEsinb

Torque will maximum when value of sin 8 will be
maximum or 6 = 90°.

248 (b)
Apply shell theorem, the total charge upto
distance r can be calculated as followed

dq = 4nr?.dr.p

) 5 r
= 4nmr 'dr'pO[Z_E

5, r3
= 4mp, i’ dr—;dr

r 5 T'3
qu =q= 47[p0f <ZT2dT —Edr)
0

[51‘3
=A4npy |- — 5

1r4

43 R4
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E,=E Eg = 2E,E. = 3E,Ep, = 4E
(o)

Capacity when outer sphere is earthed

Capacity when inner sphere is earthed
4meqab b?
b—a _4ngo<b—a>
Difference in capacity = C, — C; = 4megh
(9]
The potential energy of an electric dipole in a
uniform electric field is
U=—p.E
U= —pE cosb
For U to be maximum
cos=—-1=0=nm
(b)

This combination formsa G.P.S =1 + % + i +

CZ = 47T$0b +

Sum of infinite G.P.S = 1%

. . 1
Here a = first term = 1 and r = common ratio = 5

>S5 =——-=
1
2

22 Cpq = 2uF

254 (b)
In balance condition

X —=
2400

~(7)

From symmetry of the figure all corner have same
electric potential. Therefore work done in moving
the charge q from the corner to the diagonally
opposite corner is zero

256 (b)
Ratio of charges =2:3

3

2 q1=§x1yc and q; = - X 1uC

Electrostatic force between the two charges

_ 1 q192
dme, 12

_ 9x109%x2x1075%x3x107¢
- 5x5%(1)2

=2.16 x 103N

257 (d)
According to figure, potential at A and C are equal.
Hence work done in moving —q charge from A to
C is zero

(d)

Option (b) is not possible because it is not
obeying the fact that number of lines of force has
to be proportional to magnitude of charge. Option
() is not possible because it is violating the fact
electric lines of force can never intersect.

(9
Potential energy = —pE cos 8
When 6 = 0. Potential energy = —pE (minimum)

(b)
Net electrostatic energy U =

%)=0=>Q=—

kQq |, kq® | kQq _
Wt taeT
2q
2+2

0
kq
:7(Q+q+

()

The position of the balls in the satellite will
become as shown below because it is gravitation
free space

O +
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Thus angle 6 = 180° and force = 411150 : (ZQLZ)Z
263 (a)
When put 1cm apart in air, the force between Na
and Cl ions = F. When put in water, the force
between Na and Cl ions = %
264 (c)
Let q4, g, be the charges on two condensers
_ B _%_0_ "

6 14 q, 14

Also q; +q; = 600 = q; + = ¢, = 600 = q; =

= 0—30 It
=g ~30wvo

keo(IXb)

If length of the foil is [ then C = n

=2x107°
2.5x8.85 % 10712(1 x 400 x 1073)
B 0.15x 103
=>10=339m
(b)
According to the figure, there is no other charge. A
single charge when moved in a space of no field,
does not experience any force. No work is done
Wy=Wg=W;=0
267 (b)

FoxQ,0; =

268 (c)
The potential of Q at the surface

10 x =20

Fi 10, __8
—5x%x -5

F, QiQ;

A= L.Q; The potential of g
4mey R
1

At the surface A =
477.'80

a
‘R

The potential at B is due to Q
Inside = L
4mey R

1
Amey T

()

E
4 80(R+R)

The potential at B due to g =
~ Potential at4,V, =

Potential at B, Vz =

“Vp—Va= Ame
0

270 (a)

274

275

276

277

C1Gy
(€1 + ()
_C2)2:0:>C1:C2

Cp=4Cs = (CL+ Cp) = 4

= (¢,

(a)

It is know that the electric field due to an infinite

plane sheet of charge is independent of distance

of point the sheet. Applying the principle of

superposition.

o

P 2_50 -

20 .

=—k

N ~ 20 , . o ~
k)+z£—«)+zg—k)

Net field at origin E = a (=
4TE

1
=L+

4me,

=12x%x10°gN/C
4—17.'80 1__‘ aN/

(b)
AtcentreE =0,V #0

(@)
1

Cs
c

1

1
== = 2uF
g 2> G =2

LI
3'9
3+9

1

15

+ 18 = 30uF G _ 2
= = = = —
ST

(d)
F= k

times

(@)

Let r be radius of each small drop and R be radius
of bigger drop

As the volume remains constant

4 4
§TL’R3 =nx gnrg’ = R =nl/3r

Capacitance of each small drop, C,

IfQ is halved, r is doubled then F — —6

= 4meyr
Charge of each small drop, qq = CoV = 4meyrV
Charge of bigger drop, Q = nq,

Capacitance of bigger drop, C = 4meyR

ndo
411'50R

Potential of bigger drop, =
_ n(4megrV)
"~ 4meyR
(9

Point P lies at equatorial positions of dipole 1 and
2 and axial position of dipole 3

=nV(%) =n(#)V=n2/3V
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C, 5
=?+Cl+61=561

AsQ = CV,

5
L5uC =€, x 6

1.5
=0 = 75 X 1076 =0.1 X 107°F = 0.1uF
. k.p (a)
due to dipole 1 £y = 75 [towards left] The given circuit can be simplified as follows
due to dipole 2
E, = ’;;p [towards left]

2
k.(2p)
X3

Hence field at P

Due to dipole 3 E3 = [towards right]

So net field at P will be zero
(b)
Capacity of spherical conductor of 20 cm diameter
C, = 4meyr = 4mey X 10 X 1072
Capacity of parallel plate air capacitor

oA g[m(2)?] x107™* gy x4m x 107*

277 T d - d (©)
_ _, _ 40megx10~* Force on each charge is zero. But if any of the

Hence C; = (3 = 40mgo X 10 x 107 = 4 charge is displaced, the net force starts acting on

=d=10"%m all of them
() 286 (a)

Let sphere has uniform charge density p (= 4,?;?33)

and E is the electric field at distance x from the
centre of the sphere

Applying Gauss law 287 (a)

Total enclosed charge as already shown in

Equivalent capacitance between 4 and B is Cyp =
2C

QZ

1.6 X 10719)2
F:9x109xr—2:9x109x¥

(10—10)2
=23x1078N

From Gauss-theorem, net flux,

_ Onet _ —2C

net £ £

288 (a)

[v'= V(;)lume of dotted sphere] a= ﬁ =>a=176x1011 x50 x 102
m
~E= 3, =>FE«x = 8.8 x 10'* m/sec?
282 (d) 289 (a)

The capacitance across A and B Time constant = 7 = RC
C Agg KAgg
' co 4% _ (d—x)( x )

= = Az, KA
/ N b+l 2+

Il Il
A 11 1 B KAEO d
C=——F——<=>x=5-Vt

\f’/ x+ K(d—x) =3
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RKAs,
d d
5—V1:+K(d—§+vz-)

3 x 2R,

d—3Vt+6d—2d+ 6Vt
6R¢

T 5d + 3Vt

T =

A=1,K=2,7=

290 (d)
As E is a vector quantity
291 (d)

The point lies on equatorial line of a short dipole.

_p_9x10°(107°x 107%)
" A4meyr3 (1071)3
=9x 1072 =0.09 NC™.

Fpo = ——-2<
AC ™ 4me, (AC)2

_9x10%x1x1075%2x107% 18
- (10x10-2)2 -

1 qBqc

Similarly,Fgc = 4me, (BC)?

3 9><1O9><1><10‘6><2><10‘6_18
- (10 x 10~2)2 o

Fresultant = \/FAZC + Fgc + 2F,-Fgc cos 60°

= J(LS)Z + (1.8)? + 2(1.8)? x %

=3.12N

(d)

Ci+C+C3=12 ..(0)

C:C,C3 =48 ..(i0)

Ci+C, =6 ..(ii)

From equation (i) and (iii)

C;=6 ..(iv)

From equation (ii) and (iv) C;C, = 8
Also (C; — €)% = (Cy + C)* — 4C,C,
(C;—C)?*=(6)2—4x8=4

>0 -0, =2 (V)

On solving (iii) and (v) C; = 4,C, = 2
294 (a)

C, and C5 are connected in series, parallel with C;,

. : . 2x2
then their equivalent capacitance C"' = % +1=

2uF
C'=2 uF

— |,

Cy=4uF TB
|
I

C, and C'" are in series

4
- Effective capacity Corr = 3 uF
(9

The electric field intensity at a point in an electric
field in a given direction is equal to the negative
potential gradient in that direction

dv

e, E=——
e dx

The negative sign signifies that the potential
decreases in the direction of the electric field.

1
Ee = 5Eq  Eq = 2E,

E, = Electric field at M due to charge placed at A
Ep = Electric field at M due to charge placed at B
E; = Electric field at M due to charge placed at C

Asseen from | \ figure |Ep| =
|F£|, so net E electric field at
M,Eyee = > @; E,; in the
direction of vector 2

)

1 12%(=8)
Finitial =

4me, r?
E 1 96
initial 4-1'[80 r2

Where ris the distance between them. When the
charges are brought in contact, then

Page| 136




According to Gauss’s law inside the shell electric
field is zero.

ie, 3€E.ds= 0

4
= |F|final =r—2><
or E=0

|Flinitial __ 96 _ o o
Flinal 4 the electric field due to the shell at a point inside

is zero and varies as r~?outside it.

(0

For solid sphere of radius R4 ()

The given circuit can be redrawn as follows
SuF 15a4F

AHBHI

2000V

V4 —Vp) = (5+ 15) % 2000 = V, — Vg = 1500V

= 2000 — Vz = 1500V = Vi = 500V
(d)
For the drop to be stationary,
Force on the drop due to electric field = weight of
the drop gE = mg
_lé6x 107 x 10
1= 100
Number of electrons carried by the drop is
-7
_4q_ 1.6 x1077C _ 1012
e 1.6x1071°C
(b)

The situation is as shown in the figure

A
E, B
E
= —0
7 Ez=0
B
o

Here, E4 = 2o
0

=1.6x1077C

+ s
T+ ++

L, — and Ep=—

280

The electric field due to the spherical shell at

point +P.

Hence, the electric field between the plates

g g g
E=E +Ep=-—+-—=—

1
E= .iz (<7 >R) 26 280 &
dmteg T

and electric field outside the plates will be zero.
1

or F« ) 306 (a)
Suppose the balls having charges @4 and Q,
respectively

or E ocr2
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k(Q1 +Q,)?

12

Itis given that F"" = 4.5F so

= (Q; + Q2)? = 4.5 Q,Q,. On solving it gives % =
2

. Therefore E = El + Ez
V3nq

41 a?
Sincen™' <+3,1<+V3,V3n>1
V3nq q
=
dmega? = 4Ameya?

()

The given circuit can be redrawn as follows

= E, =
amega?’ 2 T 4meya?

= JEf + EZ + 2E,E, cos 60° =

q
= E3> £ (EO - 4nsoa2)

J‘f—ﬁffl s
—HLJ AAH

4 3 3
-—n——q

-

-

On further solving the network in similar manner
equivalent capacitance obtained between A and B
will be 1 uF

309 (d)
Charge will be induced in the conducting sphere,
but net charge on it will be zero

310 (d)
2p k.p 21/3
Eoxial = Eequatorial = k-F =

=32:1

—_— s - =
y:i oy 1

311 (c)

k(Q1‘|;Qz)2 — 45 k.ngz
r r

1
41E, 4 X 9 x 10°
Electric field density or energy per unit volume is

ke (V)2
=2\

k =5V =500volts,d =2 x1073m
5 1 « (500)?
Tu= (2 x 10-3)2

=9x10% ¢, =

2 4 x 9 x 109
=1.38Jm™3

(d)

The given circuit can be redrawn as follows

potential difference across 4.5 uF capacitor

4.54F (z%,uF)
|1
|1

QuF
|
1T

V= X 12

G+9)
=8V
(a)
The negative charge oscillates, the resultant force
acts as a restoring force and proportional to
displacement. When it reaches the plane XY, the
resultant force is zero and the mass moves down
due to inertia. Thus oscillation is set
314 (c)
When the switch is open, 3uF and 6uF capacitors
are in series. Hence charge on each capacitor
3
376 X9 =18 uC
When the switch is closed, in the steady state no
current will flow through the capacitor. Therefore
the two resistors 3() and 6Q) will be in series.

Current in each resistor will be

I = i =14
346

Now the 3uF capacitor and 6uF capacitor will be
in parallel with 3Q and 61 resistor respectively

q:Ceq[l:

Charge on 3uF capacitor qg; = CV =3 X 3 =9uC

Chargeon 6uF ¢q, =CV =6 X6 =36uC

Charge flowing through the switch =

charge on the system consisting of right plate of

3uF and left plate of 6uF = (—9 + 36) = 27uC
315 (b)

¢_
316 (c)

increase in

1
X Qenc = 8_0 (Zq)
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During the discharge of a capacitor through a

resistance charge at any instant Q = Qge ~t/¢R

tita t3 t
Now, draw a line parallel to the time axis as
shown. Suppose this line cut the graphs at points
1, 2 and 3. Corresponding times are t;, t, and t;
respectively. Hence from graph t; <t, <t;
= R; <R, <R4
()
1 1
? = + E +
Cc' =

Vi=V+V,+Va=V+V+V =3V
320 (d)
There will be zero charge inside closed surface
321 (a)
If the value of C is chosen as 4uF, the equivalent
capacity across every part of the section will be
4uF
(b)

Dielectric constant K = Ei
0

Permittivity of metals (¢) is assumed to be very
high
323 (d)
E=9><109xg:500=9><109xi=>Q
r2 (3)2
=0.5uC
324 (¢)
Battery in disconnected so Q will be constant as
C « K. So with introduction of dielectric slab

capacitance will increase using Q = CV, V will

. Q* .
decrease and using U = o energy will decrease

325 (b)

A m(20x1073)?

4 oy
= —= =
Ter =g 4 x 1

4itr
=0.1mm

326 (c)
KE = QV =e x 103V = 1KeV
327 (c)

The general form of electric field in space around
a charge distribution is given by
E=EJi+Eji+Ek

(b)

By usingQ =ne = Q =10 x 1.6 x 10719 =
+1.6 C

(©

In steady state current drawn from the battery
. E
TR+
E

i

r
MWW
R2
MWW

Line(1)

¢ R1
| ——ww

Line(2)

In steady state capacitor is fully charged hence No
current will flow through line (2)

Hence potential difference across line (1) isV =
E
(R2+7)
across the capacitor, so charge on capacitor

X R,, the same potential difference appears

B ER,
AN RS
(b)
While drawing the dielectric plate outside, the
capacitance decreases till the entire plate comes
out and then becomes constant. So, V increases

and then becomes constant

(9
., Energy
Energy density = Volume
ML?T~2 s
T [ML™*T~7]
(a)
kq, kq,
—=10,—=10
3 1
kq, =30 x 1072
kq, =10 x 1072
__kai1q2
F= 102
_ (30x1072)x(10%x1072)
- kx10-2

F = % x 10N
333 (d)
1

C —_
%4

334 (¢)
In this process capacity increases, so battery
supplies additional charge to capacitor. In order
to keep same potential difference

335 (b)

so it’'s dimensions are
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338

Total flux coming out from unit charge
- 1
p=E.ds=—x1=¢g"!
€o

(b)

d
K2€0,  Kpg0A _ K3ggA _ 2K3gpA
(g) == and C; = (_) ==
2 2
1 1 1 1

1
Cog CitCo G 20(K +K;) 22x 2K,

1 _ d ( 1 N 1 )
Coqg €A\Ky+K, 2K;
1 1\ gA
g = ()2
Ki+K, 2K d

= (et
T \Ky K, 2Ks

Magnetic lines of force always makes a closed
loop
(d)
A% _ our
d U
Agg Agg

t= d d _d N
d—t+y d-5+q 5(1+3)

4
+ €y =3 x 10 = 13.33uF
(d)

Energy density u, = %SOEZ = % x 8.86 x 10712 x

()

= 2.83J/m3

(9
1C,C,(V, — V)2
AU=— 12(2 1)
2 (CL+Cy)

(3 X 5) x 10712 x (500 — 300)2

(3+45)x 1076
_15><10‘12><4><104
N 2x8x10°6

=0.0375]
(a)

By Gauss’s theorem

¢p = [E.dS =2,
€0

¢Eocfds

+~ Flux will also doubled, ie, 2¢.

342 (b)

Electric field intensity due to infinite line charge is

A
© 2me,r

Given,

E =7.182x 108NC™!
r=2cm=2x10"?*m
1=?

2 X 2megrE

= A=2ngyrE = >

B 1x2x1072x7.182 x 108
B 2%x9x10°

=7.98x 107*Cm™!

(a)

~E = 1

4meyr?
q = 4meyr’E
= 029°2 = 139 x 10711 C
(b

)

. /zv ’ 1
Using v = %z)voc\/a::—;‘z %ng:E
(a

Gravitational force F; =

Gmemy
72

= 6.7x 10711 x9.1x 10731 x 1.6 x 107%7
¢~ (5 x 1011)2
=3.9%x10"%'N
L&
4TTEy T2
_ 9%x10°x1.6x1071°x 1.6 x1071°
e (5 x 10~11)2
=922x1078N

-8
So, fe = 222X10 _ _ 5 36 % 1039

Fg  3.9x107%7

Electrostatic force F, =

346 (d)

Given2nR =2 =>R =

For sphere C = 4wy KR

>C=——x=x80
9x10° w

= C = 2828.28 PF

[For water K = 80]

347 (b)

1 Q

Potential at the centre O,V = 4 X —
amey " a/V2
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Where Q =?>< 107°C and a = 8cm = 8 x

q
 — 1500vZ volt

vz

SoV=4x9x%x10°x

348 (b)
The energy stored = %QV
350 (b)
Initially according to figure (i) potential energy of

Q q

oo
X =

l[«— (a +x) =€ (a—x)=>

(i)

q
D

According to figure (ii) when charge Q is
displaced by small distance x then it’s potential
energy now

_ 1 1 __ 2kqQa
Uf - kCIQ [(a+x) + (a ]

-0l (a?-x?)

Hence change in potential energy

..(ii)

a 1] _ 2kqQx?
a2 —x2 al (a2 —-x%)a

2kqQx?
a3

Since x << aso AU = = AU o x?

(a)

Prota = b4+ 9u + bc =

“ ¢p = ¢pand ¢y = ¢ = ¢’ [assumed]

O

€ 2\g,

(c)

Here, p = 6 x 10739 C-m

E =15x10*N/C

Tmax = PE sin90°

=6x10739%x15%x10*x1=9x%x107%° Nm
354 (b)

a+ 0 =90°

1
tana = Etane

tan 0 = 2 tan(90° — 0)

tan? 0 = 2

0= tan_l(\/i)

356 (b)
The direction of electric field at equatorial point A
or B will be in opposite direction, as that of
direction of dipole moment

358 (c)
C'=n3C=>C=23¢=2C>C">C
359 (c)
_ @ .
W = i =>W
(c)

ing

d

4w

Here, 2uF and 3uF capacitors are connected in

series. The equivalent capacitance is
1

Cs
Net voltage, V = 16V — 6V = 10V

The equivalent circuit diagram as shown in figure
below

1 1 6
_E+§OFC5_E“F
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ﬂ—_wF
1 i

10V

{IJ__—'ZMF
B|+

Charge on each capacitor,

6
q=CsV =g x10=12uC

The potential difference between A and B
12uC

=———=-6V
2uF

(@)

gKA € K d,

= =5 —=—X—

2 1 (04/2)

—_— =X —

c, 28 (04)

364 (d)
From Coulomb’s law, the force between two
points charges q; and g, separated by the

distance r is given by

=C,=112uF

1 q1q2
4amey " 12

Since,q; = q; =¢q

1 2
F= q

= — ...>
Amey 1?2 M
In second case when
_ _4a r_
G =q2 =7 and r' = 2r

We have

r__1 (@2 _ 1 4 (i)
4me, (21)2 4meg 1612 7

Dividing Eq. (ii) by Eq. (i), we have

= X
F 16r?2 ¢

F' q¢* r* 1
2716

= F'=—
16

365 (a)
Charge density of long wire

/1—16
= 3 m

From Gauss’s theorem,
ff Bds=—1
€o

E¢$ds =€ioorE27trl =€q—o
qg _ q/l

2megrl  2meyr
Ax2  AX2

2megr X 2 4meyr

=>FE =

1 1
E=9X10°X=-X2X——m—
3 18 x 102

=0.33 x 101*NC™?
366 (d)
¢ = 29 _ (. e. net charge on dipole is zero

€o
367 (d)
€16,

AU =———"—
2(C, + Cy)

(V1 = Vo)?

. 20%30 (5 0Y2 = 150
~2(20 + 30) = 150/
368 (d)

oR?
out —

~ egx?
369 (c)

After redistribution, charges on them will be
different, but they will acquire common potential

ek BopL & N

L1 rn Q 1
Aso=%=>ﬁ=&x% L
4nr ay Q2 Ty
i.e. surface charge density on smaller sphere will

be more
(9

Electrostatic potential energy =

T 1
=—=>0 -
o, T r

1 9192
4meg d

~ Energy

(9x10% X (+1.6 x 10719) x (=1.6 x 10719))
- 10-10
=—-9x10%x 1.6 x 10719 x 10'%V = —14.4eV
Note : In the solution given all the values are
positive. It is important to mention the sign

371 (c)

AtO,E#0,V=0
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-(%37)
q= (2\/_ +1)
373 (d)
Electric potential at P

= +
4megR - 4megR
374 (¢)

mg = qE

X
1.67x107%" x10 =16 Xx 1071% x —
0.01

X—11—667><10 W=X=1x10"V
375 (c)
New potential difference = g = 11000 =10V
376 (b)
The system is in equilibrium means the force
experienced by each charge is 0. It is clear that

charge placed at centre would be in equilibrium
for any value of g, so we are considering the
equilibrium of charge placed at any corner.

Fcp + Feycos45°+ F,., cos45° =0

FephFe, Fep

c G5
Aq " Fep

. .
I' \\
-Q a -Q

1 99 N

dmey,. a?

1 (-9
4me, (\/Z_a)z
1 1 (=9)q % 1

\/_ 4me, ( [2a/2) )
1 Q2

4me, a?

+ .
dmey 2a%°\[2  4Amey a?

= 0+—=—,/2¢=0

zf
= 2V20+Q0—-4q=0

= 4q = (2V2+1)Q

—q=(2+1)2

377 (d)
6 = PEsinf
= 10v2 = P x 10*sin30°
=P =2V2%x1073
~ U =PEcosf
= U =2vV2x1073 x 10* cos 30° = 24.5 ]
(@)
U= —PEcosf
It has minimum value when 8 = 0°
i.e.(U)pin = —PE X cos 0° = —PE
(<)
Heat produced = Energy of charged capacitor =
~Cv?

1
=5 (2 x107%) x (100)? = 0.01]

381 (a)
4megr =1%X107=27r=10"°x9%x 10° =9 km
382 (b)
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c=fed G KL >
d ' ¢ K, 20 2

(0

In steady state condition. No current flows

through line

2.5

(1+1405) 14

(1). Hence total current i =
10 10

AW\ AW\ < Line(2)

SuF

<« Line (1)

Potential difference a cross line (2) = potential
difference across capacitor
=1x2=2Volt
So, charge on capacitor =5 X 2 = 10 uC

385 (b)
The electric field on the axis of a dipole of length
small compared to point where electric field is to
be determined is

1 2p
A7 4me, 13

. (1)

Where pis electric dipole moment.

Intensity at a point on the equatorial line of a
dipole is

P
= .—=NC™t
E™ 4me, 13

.. (i)

From Egs. (i) and (ii), we get

E, 2p 1° 2

Ep 3" p 1

o

-y mm——---@

I<—l—>§<—z——|

Q_* O

-q 0] +q

386 (a)

As there is no charge residing inside the cube,
hence net flux is zero
387 (a)

o
Vy=—(@—-b+c)
€o

Onputtingc=a+b=>V, =V, #Vp

389 (¢)
For a uniformly charged non-conducting sphere
the graph between electric field and distance from
the centre is given by

' lQE
mg

Net downward force mg""'""""" = mg + QFE

= Effect acceleration g""""""" = (g + %)

Hence time period T = 271

grreerer

391 (b)
Electric field at a point Pdue to a point charge g
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1 qQ 1%_0

4mey (r/2)2  4meg 2
4
L4990 _
rz2  (r/2)?

(d)
K =eV =eEl

0=

We put a unit positive charge at 0. Resultant force ) )

due to the charge placed at A and C is zero and =>2(eV)=eEl>E=-=—""2>E
resultant charge due to B and D is towards D . 1(1)7]/ 4x10
along the diagonal BD = /m

393 (d) (©)

dv Initially potential difference across both the

—(=5)=5E,=— E =-3 capacitor is same hence energy of the system is
Up=3CV24+2CV2=CV2 (i)
In the second case when key K is opened and

zZ
Eper = /E,% + EZ + EZ dielectric medium is filled between the plates,

- capacitance of both the capacitors becomes 3C,
= J(5)2 + (-3)%2 + (_\/E) =7 while potential difference across A is V and

o .V
potential difference across B is 3 hence energy of

Keg (é) £ the system now is
2 ,C3 = 1 2 1 v\2 __ 10 2 .
U, =3BV +230) (5) =2cv? (i)
U 3
So, =+ ==
U2 5
(d)

The potential at a point on the axial line due to a
bar magnet is given by

2 = d

K+1
Ceq=Cl+CZ+C3=(—) )XlO
2 )7d 2 ko 2M

= — X —
= 25uF 4" (d? - 12)

eOA_(4+1

(a)

Given six capacitors are in parallel
~Coq =6C =6X2uf =12uF same)

(a) VI MI
Here,F=40:@=2:_Zk - Vzﬁ

Fr = KB-5)@-5) _ -6k
T e T v M/4

1

! 2 - — —
Fl ek 7?1 V..M 4
F 12 24k 4

pr=_F__%
4

4
(d)
For equilibrium of system of charges,

Hence, V « M(if all other quantities are remains

= —10N V' =V/4

(d)
Electric field

force produced between g and Q + force
produced between Q and Q = 0 E =

dv
dx

Given, V = 600V, E = 200NC™1

600

. dx:m:

3m
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Cathode rays (stream of negatively charged
particles) deflect in opposite direction of field i. e.

towards north
403 (c) Using the fact that sum of GP series is

4

=9 x10° x 1076 [ =
1

Capacity of parallel plate capacitor C = % >(x S
A

404 (d)
qg=+1x10"°C
2a = 2.0cm = 2.0 X 107%m
E=1X10°NC™}, 1. =2
W =7,8; =0°6, = 180°
Tmax = PE = q(2a)E

=1%x107°x20%x107%2x1x10°=2x
10—3 Nm 2uF  SuF 1uF 2

24 WF 2uF
W = pE(cos0; — cos9,) _”__”__”_EM Q:>£’_||_”_9

a . . .
=1 where a is first term of series and r

the common ratio.

4
~ F=9x103 ><§ = 12000N

408 (b)
The given circuit can be redrawn as follows

2uF
= (107 x 2 x 1072) (10°) (cos 0° — cos 180?) T
— -3

@) (@

When dipole is given a small angular 6 x 10-12
displacement 6 about it’s equilibrium position, C'=C/n= E—
the restoring torque will be ©

T =—pEsinf = —pEfO [assinf = 0]

dze dze
orlﬁ——pEe [asr—la—lﬁ]

=2x10712F

2
By using F = 9 x 10%.%
(2 x 107%)2

dze PE

>F=9%x10° —————=0.144 N
orﬁ=—w29withw2=7=>w= pI—E

(0.5)?
d
(b) (d)

1
From Coulomb’s law, the force between two point U==CV?= 55 X 107° x (20 x 10%)? = 1kJ

2
charges q4, g, separated by distance r is
_ 1l a4 _gq_ _4x1077
~ ameg 12 e T 16x10° 1

()

The schematic diagram of distribution of charges 0
on x —axis is shown. %

&

1 10 cm
I 1

Let Q; and Q, be the charge on the two
The total force acting on 1 C charge is given by conducting spheres of radii R; (= 3cm) and R, (=
) 1cm) respectively
419
F:ZE% . _ 1 &:} =9X109XQ1
V7 4mey R, 3x 1072
1 <1 X1x107® 1x1x107° 10x3x1072 )

=0 =
_9%x109%Q,

=2.5x 102

= X +
4re, (1) (2)2 e
1x1x107° > and V; = 77 R_2 = 10=—="15=
_ 4 ..o 02

10x1x10~2 .
= Qy =———  ..(i)

9%10°
According to coulomb’s law

Force of repulsion between them is

(4)?
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100,
" 4me, 12

_9x10%x10x3x1072x10x1x10~2
T 9x109x9x109%(10x1072)2

= (%) x 107N
414 (b)

Eight identical cubes are required to arrange so
that this charge is at centre of the cube formed so

[Using (i) & (ii)]

Y A A

415 (c)
Total charge Q = forp dv = for Do (Z _ %)

= 4mp — ——|dr =4npy |-—=-—

A 5 , rt
TP ET’ —

2dr

_KQ 1
T2 4meyr?
_ PoT[5 r]

T 4g,13 R

2uF 1u4F 2uF
|| || || B
1 1+24+1 4
+—:T=§:2=>CAB
= 0.5uF

417
As electric field is a conservative field

Y

Hence the work done does not depend on path
= Wpors = Wpos = Wpo + Wos
= Fb c0os90° 4+ Facos 180° = 0 + gEa(—1)
= —qEa
(d)
. Fg _ 107"
By using K = o =>K-= S Ex10-5
419 (a)

According to Gauss'’s law, electric flux is

=4

1
¢E=§5Eds=gan

ie, the flux linked with a closed body is
independent of the shape and size of the surface.
So electric flux remain constant.

Hence, g = 20Vm

(b)
According to energy conservation, energy remains
the same

U U ! (nC)V? ! (C) V'?

= = . = — = —| —

parallel series 2 n 2\n
=>V' =nV

[V" = potential difference across series

combination]

(d)

The two capacitors formed by the slabs may

assumed to be in series combination

(d)

Direction of E reverses while magnitude remains

same and V remains unchanged.

424 (b)
Charge on glass rod is positive, so charge on gold
leaves will also be positive. Due to X-rays, more
electrons from leaves will be emitted, so leaves
becomes more positive and diverge further
(©
Let neutral point be obtained at a distance x from

20 uC charge. Hence at neutral point
20 80

(0?2 (10— x)?

(b)
Vector from of Coulomb’s law states that F 45 and
Fp, are equal and opposite.

= x =40.033m

Since, fy5 and T3, are unit vectors pointing in
opposite direction, we have

Iyp = —TIgy

Fap<——o o PEA

9a "aB sp 9B

Therefore, equations of force is
Given by

1 q1q2
,r_z(rAB)

Fop =——
AB 4meg
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436 (b)
Joined by a wire means they are at the same
potential
kQy _ Q1 _a

.k
For same potential K ke &
a, a; Q2 b

Further, the electric field at the surface of the

Q

sphere having radius R and charge Q is I;—z

S - E; kQ./a®* Q, b* b
~E=E_L1 7 “—_= =—X—=—
E=EJI+E,j+ E k ) E,  kQ,/b?2 Q, a? a
= (2xy + z3)1 + x% + 3xz%k
(d) 437 (c)
Given:(b—a) =1x1073m ..(i) The given circuit can be simplified as follows

and C = 4mey (1) = 1x 1076 o

— c,—‘ vl
—H—] =
C

| |
[

Equivalent capacitance between 4 and B is Cyp =
QA 5
=C
3
ab ) (b)
1 rqr | @2 g3
Ve = 410 10.2 02703
3

=1x107% = (
9 x10°\103

>ab=9 ..(ii)

From equations (i) and (ii) =9x10° i — i + —] x 1076

9 02 02 03

1
b—zzm:woozﬂ—b—%oo:o =9 x 103[5—10 + 10] = 45 x 103 = 45kV

+. /(=12 = _ (c)
b= 14 y(=1)? ~ 4(1000)(~9000) V,Ci +V,C, 500% 20+ 200x10
2 x 1000 V= = =400V

[Solving of quadratic equation] G+ G 20+ 10
_ 1+V36x10° V36 105 (©)
=~ 2000 ~ zo00 M T =/(mg)? + (QE)?

(a) = /(30.7 x 106 X 9.8)% + (2 X 10~8 X 20000)2

¢ _ -4
For charging of capacitor g = q (1 - eC_R) and =5X107*N
(b)

t
potential difference V =V, (1 — e_C_R) c=54_1 pF and C' = Keod _ 2pF ~ K =4
d 2d
(b)
We have E, = %and E, = ';—p- ~ E, =2E,

3 )
(d)
Negative charge means excess of electrons which
increases the mass of sphere B
445 (b)
— 1 2 1
As we know Q = CV E= _—p=>Eo<—
431 (c) 4mey 13 r3
Relation between electric field and electric 446 (o)
potential is given by, E = — av The electric field is due to all charges present
435 ax whether inside or outside the given surface
(b) 447 (b)

: 5= 1
By using [ E.dA = P [Qenc] Electric dipole moment of a water molecule
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p=64x10"3Cm
p=qd

Where d is the distance between the centre of
positive and negative charge of the molecule
p 64x10730Cm
g  16x1071°C

=>d= =4x10""1m

(b)
a -0
Between plate E' = — — (—)

£ 2¢&g
Outside platec =0 ~ E' =0 -1 1%
4mey a?
(@)

According to Gauss’s theorem F, =_L % (along AD)

~ Ame. a?
Charge +Q on dmeg a
insulating support

1 qf
37 4me, a?

The resultant of F; and F, should be equal and
opposite to F3 to keep the system in equilibrium.

Resultant F; and F,=Fg = /F? + F2

- Laa

T 4m goa?
For equilibrium,

1 4192 _ 1 4
4mey a? 4TTEy A2

4=z
q2
— Kz&od _ K3&d
2d 2d (d)
K3 ﬂ) Ll An electric dipole is a pair of equal and opposite
2 fatke/ o d charges q and —q separated by some distance 2a.
Its dipole moment vector p has magnitude

2qa and is in the direction of the dipole axis from

Total charge = 2 x 10~12 x 5000 = 10~8C —qtoq
The new potential when the capacitors are +qe
connected in parallel is '
2x1078
" (3+6) x 10712
(b)

The charge A experiences three forces F;, F, and

P

= 2222V

Fs as shown in figure. The electric field due to a dipole at a point p is

p V3cos?6+1
E= P, 3 (r>>a)

The electric dipole potential falls off at large

. 1 1 .
distance, as = not as = characteristic of the

potential due to a single charge.
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In a uniform electric field E, a dipole experiences If Lis very small compared to r(I <« 1), then [*may

> . - - =g . : : 2
atorque T given by T = p X E but experiences no be neglected in comparison to r“. Then

net force o 1 2p et
(d) " 4mey 13
Displacement current flows from A to B

(d)

Electric displacement vector D = eE

Bute = KEO 462 (d)
Where, K = dielectric constantand g, = 1 1 /p2

permittivity of free space Energy = 7 &E” X (A x d) =& (ﬁ) Ad

D =KeB 1 885x 10712 x (10%)? x 25 x 10°

~ D =KeyE =Zx ( )3 = 1475]
(b) 2 0.75x 10

E t/re 463 (d)

In case of RC circuiti = = . .
. ER Potential at the centre of rings are
~logei = ~RC + logeE

When R is doubled, the slope of the curve
increases. Further at t = 0, the current will be less
for an increased value of resistance

458 (a)
AtcentreE=0andV =0

:>E0C—3
r

459 (b)
CV? QxE 107°x10°
F=ga=72 ==
460 (a)
Initially when key is closed, the capacitor acts as
short-circuit, so bulb will light up. But finally the

capacitor becomes fully charged, so it will act as 466 (a) _ _ _
open circuit, so bulb will not glow When key is open, charge in steady state will be

(C) ql = CE
When key is closed, potential difference across

capacitor will be

V= 2R E—ZE
" R+2R 3
2 3

Charge in steady state will be g, = =CE = & = >

N 5 q2
467 (b)
C =4meyR

= 0.05N

V =n?3y = (64)%3 x 10 = 160 volt

Let an electric dipole ABis situated in a vacuum.
Let pbe a point at a distance rfrom the dipole
when pis electric dipole moment, then electric
field intensity is given by

C
R= =9x10°%x10712=9x10"3m
4me,

Diameter =2R =2X9x 1073 =18 x 107 3m
468 (b)
Electric potential due to dipole in it’s general

k.pcos@
r2

- dmey (r? —12)?

position is given by V =

1
>V =
72
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469 (d)
V2
AU =U; - Uy :7((:2 —C)
2
= (1020) (10-2)x107°=4x1072%]
(b)
Here, mass of particle, m = 2 X 10‘5Kg
Charge of a particle, g = 4 x 1073C
Electric field, E =5V m™1
Force on a charged particle in a uniform electric
field is
F =qE
~ Acceleration of the particle, a =
4x1073%x5
= Tox1075
Let v be velocity of particle after 10 s
Asv=u+at
sv=at=(103ms"2)(10s) = 10*ms~! [u
Kinetic energy of a particle after 10 s is

= 103ms 2

1 1
K=-mv?==-x2x10">x10*x 10* = 1037

2 2
(a)
V 10~ 11 50
4= (E) T 105 X5 x 1073
= 108m/sec?

q

m

qE
m
(d)

As the electron is moving in a straight line and
starts from rest.

Thus, from

= ut +~at?
s=u > a
We get

1
h=(0)t+ Eaetz

(o

_ eE)
_me

_[2x1.5%x1072x 9.1 x 10731
- 1.6 X 10719 x 2 x 10*

=29x107%

473 (b)

0]

At equitorial point

_ 1
T amey 13

P

e

(directed from +q to —q) and V, = 0.

475 (c)
Since both are metals so equal amount of charge
will induce on them

476 (b)

For equilibrium, net forceon Q = 0
R kQQ + kq_Q =
(2x )2 x2
~q=-Q/4
477 (c)
ALav3

=2

Flux coming out of the cube ¢p; =

A2 (i)

2a

And from sphere ¢p; =
3

¢, 2
(©
The given circuit can be redrawn as follows. All
capacitors are identical and each having
. oA
capacitance C = e
12

3112

€o

3,4
5 4

I

L.

14

|Charge on each capacitor| = |Charge on each

plate|
AV
—V

d
Plate 1 is connected with positive terminal of
2

-V
Plate 4 comes twice and it is connected with
negative terminal of battery, so charge on plate 4
2€p0A

] 4

+

battery so charge on plate 4 will be +

will be —
479 (c)
A=(-a,00)B=(0,a0)

Point charge is moved from A to B
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1
Wy = 3 X 50 X 107 x (100)2 =25 x 1072

(o)

The direction of electric field intensity at a point
on the equatorial line of the dipole is opposite to
the direction of dipole moment

(a)

By using U = 9 X 109@

o 107°x107° s
>U=9x%x10 xf=9><10 b
481 (c) (@)

By Q = Neor N = C.N= 80x107° _ 5 % 1014 Electric flux coming out through a closed surface
—-19
e 1.6x10 is Q/go
(o)

Charges developed are same so C;V; = C,V, =

482 (c)
In a non-uniform electric field, the dipole may
experience both non-zero torque as translational
force.

For example as shown in figure, Vi +V,=120=V; =80 volts

490 (a)
Three forces F,4, F4, and F,5 acting on @ as shown
resultant of Fy; + Fy3

1
= V2F gach = V2 24

4‘7'[50 ﬁ

Resultant on @ becomes zero only when q charges
are of negative nature.

1 9xQ
" 4me, (m)z

F, # F,as E is non-uniform.
Torque would also be non-zero. Fyo

483 (a) i oxo
X
Third capacitor is short circuited = \/Eﬁ = a2

491 (¢)
AKE = qV = eV =e x 1V = 1eV
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492 (b) Electric field due to a point charge E =

1 1 4TrE(T2
U==C,,V?==(nC)V? 1 30 \?
2 ¢ 2 ~q=Ex4 2=2x x( )
b 1 ol 9% 109 \100
(b) =2x107¢C
An equipotential surface is a surface with a
constant value of potential at all points on the
surface. For a uniform electric field, say, along the
. . . (-5%x107%) 2x107°
x-axis, the equipotential surfaces are planes Vv, = 1010 —+ —
normal to the x-axis, i. e., 15x 10 5x10

1
\ \ \ = E X 106 UOlt
(2x107%) 5x10—6] _ 13
15x10-2 ' 5x10~2] = 15

(a)
Work done W = 3 x 1076(V, — V;); where

X

And Vg = 10°
10° volt

- i i 1 13
Plane parallel to the y — z plane on equipotential SW =3 %10-6 [_ % 106 — (_ 22 106)]
surface, potential at all points is constant, this 15 15

means that on equipotential surface work done in =28]

moving a test charge from one point to other (@)
point is zero Electric lines are originating from A (+ve charge)

494 (b) and terminate at B(—ve charge). Also density of
Given that, lines at A is more than lines at B

()
Charge g = +1C 2kqQ  2k(-9)Q _ 1 249

1
\V5a Amey  a (1_E)

From Gauss’s law, corresponding flux

By conservation of energy
Gain in KE=loss in PE

3x6 _ -1 2494 _ L
" (3+6) 2uF k= amey a 1 «/g)
This is in parallel with 2uF 504 (a)
Total capacitance in the circuit is 4uF According to Gauss 1aw, (o) = Ei
2 U= (1/2)V2C=(1/2) x 22 x4 x107%] = 8/
(d) Let electric flux linked with surfaces 4, B and C
By Gauss’s law ¢ = sl [Qenciosed] are ¢, dp and ¢ respectively. That is

0

3uF and 6uF are series; -

= = =[-8x%x10%+ 4 x 103

(c) Since ¢p¢ = Pa
Tmax = P E sin90° q
=q(2a)E =107 x 2 x 2072 x 10° 205 + dp = broral =

0
2X 1073 Nm

1
© or bn=2(L-g,)
o 1. 5 2eV 2 \gg
Kinetic energy K = Smve = eV =>v= P

499 (a) But ¢p =¢ (given)
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)

Q, =1072C,Q, =5x%x1072C
Total charge of the system Q = 6 X 1072 C
Charge on small sphere

Qr, 6x107%2x1

=2x1072C
1+2

nt+r

(d)

Restoring force on charge g

1 aa 1 a4
dmte,  (a+x)? 4mey (a — x)?
1 g?[(a—x)?—(a+x)?
4T, % T[ (a2 — x2)2

q> |a—x+a+x)a—-x—a—x)

@(1-%)

q%x

4me,

—4ax.q*

4 - 3
4mega TEYa

F sin 60°

Hence force experienced by the charge at 4 in the
direction normal to BC is zero

(3]

If two opposite charges are separated by a certain
distance, then for it’s equilibrium a third charge
should be kept outside and near the charge which
is smaller in magnitude.

Here, suppose third charge q is placed at distance
x from —2.7 x 10711 then for it’s equilibrium
|F1| = |F,|

kQiq  kQxq

= = x = 0.55
(x +0.2)2 x?2 x 6m

1
Here k =
[ ere 41,

=—-2.7 X 10‘11€]

andQ; =5 x 10711C, Q,

(@)

U =3CV25024 X 60 X 60 =C(1200)? = C =
120 mF

(b)

A P.E.= Work done by external agent

= (Vrq —Viq),Vs > V; = AP.E.> 0 i.e.P.E. will
increase

(0
Dipole energy

U= —pEcosH
When U is maximum
cosf =-1

0=m

514 (b)
In spherical capacitor C = 4megK (%) =>(CxK
515 (a)
Let separation between two partsber = F =
k.q (Qr;zq)
For F to be maximum Z—Z =0=
516 (c)

5
E\ithout dielectric _ 2x10

K = = =
Ewith dielectric 1x10°

517 (d)
Since, the body is connected to earth and the
electrons from the earth flow to the body so, it
loses its positive charge. Hence, it implies that
previously it was positively charged.

518 (b)
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In series combination Q is constant, hence
according to

1 U C 0.6 2
Sl 002

U, ¢, 03

= 2.65x 10°m/s

B 2X1.6x10719% 20
N 9.11 x 10-31

(b)
In series combination charge @ is same. So charge
on 2uF capacitor is

2%8 e »
Q=Cqu=(2+8)x300x10 =48x107%C
(b)

Vaxis -

524 (b)
Potential at A = Potential due to (4+q) charge +
Potential due to (—q) charge
_ 1 ¢ T GO _,
dmey \aZ + b2 4mega? + b?
525 (o)
True for induced electric field and magnetic field
526 (b)
In steady state potential difference across
capacitor
V, = potential difference across resistance R, =

(mem)v

Hence V, depends upon R, and R;
Ry
AW

Ry

C
—H—’\N\/\/—

R;
<—V1—>
<—V2—>

527 ()
(i) Coulomb’s law is derived by using Gauss
theorem Hence, statement (a) is incorrect.

(ii) Gauss’s theorem is valid for conservative field,
obeys inverse square law not inverse square root
law.

So, statement (b) is also incorrect.

(iii) Gauss’s theorem is not applicable in
gravitation. So, this statement is correct.

(a)
C =4negK [ba_ba]

1 12x9x107*
-~ 9x10% 3% 102 ]
=24 x 10711 = 240 pF
(b)

Q

e T 16x10-19
530 (d)

At an instants
T cos® =mg
TsinB =F,

= 6.25 x 1018

()
... (i)

From Egs. (i) and (ii), we have
2
kxiz=mg tan 0

=>2(E X

2kl

=

3)ZE = 2kl

vx1/2=constant
= v «x x"1/2

531 (d)

Kig0A Kye0A
Cp=—77,Cp =

d/2 d/2

Ca Cs

I
|

—d/—>—d/—
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C4Cp ( 2K, K, )goA 1 q? q
2 Coq = = — =G = . = —
Ca+tCp \Ki+K;/ d (16 x 1072)2 ~ 4me, (16 X 1072)2  m

[ o8] G 2Kk, = [AmeC

d C K +K, ©

532 (d) 11 1

Electric field at a distance x from the centre C_eq =1 + > + 3 = Ceq = E#F

1 q Total charge Q = C,qV = 18—3 x 13 = 8uC

N x2 . . 8
Amey x Potential difference across 2uF capacitor = 5=

4V
(b)
VBig _

; 4
© By using Vyig = n*/*vgman = ;24 = (8)° = 7

The net field will be zero at a point outside the (b)
ichi i C,C 2X6
f::;ﬁii sz near the charge which is smaller in Cog = - 1+ zc : +C, = = +4=55uF
Energy supplied (E) = QV = CV2 =22x%x107%]
P.E. stored (U) = %CquZ = % X 5.5 % (2)2 = 11 x
107¢J
= Energylost=E—-U =11x10"%]
(b)

0, = 0(4mR?) = 4noR?
Suppose

E.F.is zero Q, = 16moR? — Q; = 12moR?
at P as shown

Hence at P; k.—3_ = & _ Q3 = 36moR? = 16moR? = 20moR?

@“+nz
So distance of P from originis L + L = 2L 01:95,:9;=1:3:5
534 (b)
Kinetic energy =work done

=F.d (16 ™ R?)

-Q
=qE Xy

=qEy

535 (d)
Work done = f92070 pE sin@ df = [—pE cos 6]5{° =

. 541 (d)

W = PE(1 — cos8) here 8 = 180°
#W = —PE (1 — c0s180°) = PE[1 — (=1)]
= 2PE
542 (a)

Surface charge density (o) =

& (S
536 (d)

They will not experience any force if | Fg| = |F|

Charge
surface area
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—2Q
4mh?
Q

4mc?

SO Ginner =

And opyter =
544 (b)
Both points are at same distance from the charge
(a)
C, and C5 are in series so equivalent capacitance
_2x2
242
= Now 1uF, 1uF and 1uF are in parallel
“Ceqg=14+1+1=3ur
(a)
From following figure,
E, = Electric field at mid point M due to + 5uC
charge

545

-6

5%
=9x%x10° X ————
(0.1)2

Ep = Electric field at M due to + 10uC charge
10 x 107°
(0.1)2

=45x 10°N/C

=9x10°x =90 x 10°N/C

+ 10 &C

20cm
Net electric field at
M = |Eg| — |E4| = 4.5 x 105N/C = 4.5 X
10°N/C, in the direction of Ej i. e. towards + 5uC
charge
(@)
E

Let E = ~CoV¢ then Ey = 2 and E, =~

Solr=1
E, 1
(b)
Potential at the surface of spherical conductor of
Q

4megR
Let Q; and Q, are the charges on two spherical
conductors of radii R; and R, respectively
When these two charged spherical conductors
connected by a wire, the potential at their

radius R carrying charge Q, Vs =

surfaces becomes equal
o VSl = VSZ
Q1 _  Q

amegR,  4TEQR,

U _ R
Q2 R

Surface charge density, o =

(D)
Charge
Area

() o s
Y 4TR? _Ql &

"—_= ==X
2

03 (sz) Q2 Ri
4TTR2

B _ R,

_ R
R}

_RZ

551 (b)

[Using (i)]

There are two capacitors parallel to each other

. 2&9A
~ Total capacitance = 0

: = 1(2204) |2
..Energystored—z( ] )V

886X 10712 x 50 x 10™* x 122

1053 =21%x107°]

552 (b)
According to Gauss law of electrostatics in a
region of charge distribution in free space.

3€E.ds=£
€o

553 ()
N 2
F= kS = —k.
r
554 (a)
Potential at mid point 0,V = kd—q +—==

ez->

r3

+q o
Q °

—d |
| 2d

555 (b)
Suppose electric field is zero at a point P lies at a

distance d from the charge +Q
kQ _ k(2Q)
AtP % = Gray
1 2 a

R R T o, By

E P B -2qQ

“«— x —>

«— d —

Since d > a i.e. point P must lies on negative x-
axis as shown at a distance x from origin hence

x=d—a — a = +/2a. Actually P lies on

a
~ ()
negative x-axis so x = —/2a
556 (c)
1 ne Er?

E = 4n50'r_2=> n= 7.41150
0.036 x 0.1 x 0.1
TOx109x1.6x10-1° 14

=2.5x10°N/C

360 < 105
4

=>n

558 (b)
In a uniform electric field E, dipole experiences a
torque 7 given by 7 = § x E but experiences no
force. The potential energy of the dipole in a

uniform electric field E is U = —p.E
559 (d)
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565 (b)
The same force will act on both bodies although
their directions will be different

dx [xz 4] 566 (c)
10 Net force on dipole in uniform electric field is zero
= E.atx =4um =—Vu tm™?! but net torque is the sum of torques acting on the

9
two charges.
And is long positive x-direction

(3]
Point P will lie near the charge which is smaller in
magnitude i.e. —6uC. Hence potential at P

o
20cm | d d

1 (-6x1009 1 (12x10°9) r=(q) (E) x E + (q) (E) (E)
4me, x dmey (0.2 +x)
>x=02m =qd XE

(b) Where P=qgd=dipole moment

1 (Q+2)

SinceU ===, 1.21U =
2 c

~ T=pXxE=pEsin0 ...(i)

121 (Q+ 2)2 121 Q+2 If I is moment of inertia and « the angular
L T g2 1 0Q acceleration, then
5110 =Q+2=Q=20C
()

Potential at centre O of the square From Egs. (i) and (ii), we get

T=la veee e (D)

la = pEsin®
Since, displacement is small sin6 = 0

la = pE®

Q
Vo=4 <4n N (a/ﬁ))

Work done in shifting (—Q) charge from centre to

infinity
0 I 1
W = —Qi — Vo) = QVp j=£= /_a“E= /_E

4mega - mTEYQA
563 (c)
Electric field inside a conductor is always zero
564 (b)
Charge flows to second capacitor until the (b)
potential is same i.e.V /2. So new charge = CV /2 Froms = ut + ~at? = L at?

The angular frequency of oscillation is given by

The potential energy is lowest when the dipole
moment is aligned with the field and highest
when the two are antialigned.
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t =

As s is same,

By Gauss’s theorem

(0

The situation is shown in the figure. Plate 1 has
surface charge density o and plate 2 has surface
charge density- o. The electric fields at point P
due to two charged plates add up,

giving

@ | ! |
e o i o o o N SRR A

By Y

Given, ¢ = 26.4 X 10712Cm™2
gy = 8.85 X 10712C2N"1m~2
Hence,

264X 10712
T 885x10°12

The electric field (E) at the centre of circular
charged ring of radius R is zero
~ Force = qE = Zero
572 (b)
When spheres are touched and separated, charge
is
1 _ %q72q _ 2q

q > 5 =4

From Coulomb’s law

_ L (49)(-2q) (1)

4TE r

When made to touch

Fr=—=%
4mEg T

e (i)
From Egs. (i) and (ii), we get
F'=1
8
573 (c)
When a comb runs through one’s dry hair, then
comb gets charged and when it comes close to
paper, it induces opposite charges in paper. The

field due to the charges in comb, polarises the
atoms in the paper. Finally is attracts the paper.

574 (c)
Length of each side of square is v2m so distance

. . V2
of it’s centre from each corner is oA 1im

Potential at the centre

10x1076 5x107® 3x10°
1 L |
8x107°
.

V=9><109[

=1.8x10°V

575 (a)
In the direction of electric field, potential
decreases

577 (c)
Electric field at a distance R is only due to sphere
because electric field due to shell inside it is

always zero
1 3Q

Hence electric field = =
amey R

578 (d)
FromV = % For constant Q,V « % i.e.'V'varies

hyperbolically with C

579 (a)
According to Gauss’s law total flux coming out of a
closed surface enclosing charge q is given by
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From this expression, it is clear that total flux
linked with a closed surface only depends on the
enclosed charge and independent of the shape
and size of the surface.

¢ = §E.d§=£i = 20 Vm given
0
This gi is constant as long as the enclosed charge
0
is constant
= The flux over a concentric sphere of radius
20cm = 20Vm
(d)
AB+AC=12cm ..(0)
AB.AC = 32 cm?

~AB — AC = /(AB + AC)? — 4 AB.AC
AB —AC =4 (i)
From equation (i) and (ii)
AB =8cm; AC =4cm
Potential energy at point 4
1 1 1
Vo= E%Qz [E + E]

_9x1O9x2><2x10‘12(1+1>_135
B 102 8 4) J

()

K r E( R) e =R
= re, r=—|=-— r =
p 2)” 8

Genclosed — 1 Q
4Amey(R/2)?  84meyR?
32 qenc. = Q

R/2

Qenc. = f Kr%4mr? dr =

0

4K a+3 Q — 2a+3 = 2a+3 =32

Q=
(a+3) Qenc.
>a=2

(b)
Q=CV=
(b)

When a negatively charged pendulum oscillates
over a positively charged plate then effective

a+3
=t

7(0.08)2¢,

Tx10=3 X 100=18x107°C

. . 1
value of g increases so accordingto T = 2n£, T

decreases

584 (a)

The figure shows the path of a +ve charged
particle (1) through a rectangular region of
uniform electric field.

FYYy¥¥T++
Down

Since, +ve charged particle moves as a parabolic
path in electric field, it means the direction of
electric field is upward. The direction of particle
(2) which is —ve is downward.
The direction of deflection of particle (3) which is
+ve is upward and direction of deflection of
particle (4) is downward

(b)

0
103~ 10,0000V /m

586 (d)

Electric field lines do not form closed loop. This
follows from the conservative nature of electric
field

(d)

F=qE=16x10"1x3.25x%x 10*

=5.20 x 107 5N
(a)

By using QF = mg
_mg _ 107°x10
=E= Q  10°°
charge is positive

(d)

The given circuit can be simplified as follows

= 10 V/m; upward because

Hence equivalent capacitance between A and B
1 1 1 1 240

= [ —_— C —_-—
Cip 12 + 20/3 TR T
(b)
The energy density of parallel plate capacitor is
given by

1, 1 (Vy?
U =30 =3¢ ()

F

300 volt )2
2xX1073m

1
=3 X 8.85 x 10712C%2 /Nm? x (
=0.1]/m3

(d)

Electric field is directed right ward (higher
potential of —200 V to lower potential of —400 V).
When electron left free in an electric it accelerates
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opposite to the electric field. Hence in the given
case electron accelerates left ward
592 (d)
_ 419z
" 4meyr?
In a medium of dielectric constant, K = sis

0
, 9192
F' =
4Amre,r?
As F'=F
q192 _ q192
4meR?  4meyr?
2
£ r
RZ — Y2
£ r K

R_T
VK

593 ()
Total electric flux emerging from the cube is

50.

594 (d)
2kq

Electric field at "0"'E = =
o)

B
-q / +q

Potential at 0"
V=0
595 (b)
The radius of soap bubble increases because of
outward force acting on the bubble due to
charging
(d)
1
2V _1
qvV 2
(@)

Force on a charge q in a uniform electric field E is

F =qE

Work done = force X distance = qgEY
598 ()

1 1 1

G GGG

599 (a)

Separation between the spheres is not too large as

compared to their radius so due to induction

effect redistribution of charge takes place. Hence

effective charge separation decreases so force
increases
600 (a)

1
—+—+—=2C=(C{*+C;r+ i)

There is only acceleration in y direction due to
electric field in that direction and no acceleration
in x direction

601 (a)

1 q1q, ,  Am*mr?

4ty T2 mre T?
T2 — (4meg)r? (4m?mr)
q192
a3 mr2] /2
N [ kqi1qz ]
(@)

a

Energy density = %SOEZ = %eo (—
(b)

1
AE = Erinai — Emitiat = EC (Vémar — Viaitiar)

€o

1
=5X6x (202 —102) x 107°

=3 x (400 —100) x 107 = 3 x 300 x 10~°
=9x107*%J

(9

1 1 1 1

Ceq § + E + E = Ceq

Charge on each capacitor

Q =Coq XV = 2x100 =200uC

= 2uF

606 (c)

o 10
Number of atoms in given mass = w35 ¥ 6.02 x

1023
= 9.48 x 1022

&

N
S

10 cm

9.48x102%2

Transfer of electron between balls = ——=

= 9.48 x 10'°

Hence magnitude of charge gained by each ball
Q =9.48x 10 x 1.6 x 10719 = 0.015C
Force of attraction between the balls

(0.015)2
« _

F =9x10° 01?2 =2 x 108N

(d)

Here, mass of @ — particlem, = 6.4 x 10™%7kg
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Charge of & — particle g, = 3.2 x 1071°C The force will be (attractive).
Electric field E = 1.6 x 105 Vm™?!
Force on a — particle in a uniform electric field E (d)
is Length of the diagonal of a cube having each side
F=quE=32x10"1x 1.6 x 105N b is v/3b. So distance of centre of cube from each
=32x1.6x1071N vertex is 2

Acceleration of the a — particle is

" Hence potential energy of the given system of
F 32x1.6x10"

-2 charge is

a=-——= 27
Mg 6.4 x 10 1 (-9

U=8x [ ] _ 4
Given:u =0 y . = 4n€0- ’_3b/2 - ’_37T£0b
, 2%x32%x1.6%X10"4x2x10"
v =2aS = (b)

—27
6.4 %10 Due to induction net charges on outer surfaces of
heres are as shown
=3.2x10M" =32x10% P
o e . Q, =Q1+QZ=Q1+Q2+Q3
orv =4v2 x 10° ms 4mR%2  4m(2R)? 41(3R)?
(d) Q1 tQ; Q1 +0Q,+0Q3

C=2%and ¢’ = 22 4 2GD =G 4 9
d 2d 2d
£A 6c9gA  3g,A = Q, = 30Qy and Q3 = 50,
=ﬁ(1+5)= Zd = d '.'Ql:QZ:Q3:1:3:5
3504 gA (c)
d d Electric field is perpendicular to the equipotential
_ 2604 surface and is zero every where inside the metal

d 616 (d)
Percentage change in capacitance
2g0A
AC  —~ o _ 0
Y X 100% = 200%
d

ms

[AsS =2 x107%m]

SAC=C"-C=

Time period of simple pendulum in air

(b)

For sphere 1, in equilibrium

Mg
and T;cos0; = Mg T = 211\/2
8

Tl Sln 91 = Fl

When it is suspended between vertical plates of a
charged parallel plate capacitor, then acceleration
due to electric field,

Similarly for sphere 2, tan 8, = MF—Zg
2

Fis same on both the charges, 6 will be same only
if their masses M are equal. a = E
610 (a) m

1 0,0

According to Coulomb’s law F = >
4mey T

This acceleration is acting horizontally and
acceleration due to gravity is acting vertically. So
9x10%%x40x107°%x 10 x 107° effective acceleration.

(2.0)2

=—-09 N
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617 (c)

Net force on B Fyp; = /Fj + F?

+12 esu

Fa

15 x 12
= = 20 dyne, F, =

=@y
= 15dyne

= Fpee = |F? + F% =/(20)2 x (15)2 = 25dyne
618 (c)
Charge will move along the circular line of force
because x? + y2 = 1 is the equation of circle in
xy-plane
619 (b)
4
72
_ Exr? 3x10°x(2.5)°
S 9x109 9x10°
=2.0833x 1073
q should be less than 2.0833 x 1073. In the given
set of options 2 X 1073 is the maximum charge
which is smaller than 2.0833 x 1073
620 (c)
Total charge = (2C)(2V) + (C)(—V) = 3¢V
3cv

~ Common potential = 5 =

~ Energy = % (BOY(W)? = %CV2
621 (a)
Suppose distance of closest approach is r, and

—xiz=9><109><
r

oo q

according to energy conservation applied for

elementary charge.

Energy at the time of projection = Energy at the

distance of closest approach
1 (Ze).e

5 Ze?
= -mv‘ = . 2r=-——
ey T 2megmu

C
C =4neygR,R =
o 4me,

=10°m

=R =(1/9) x9 x 10°

623 (c)
Capacitance does not depend on charge supplied

625 (b)
Maximum torque = pE
=2%x107°%x3x1072x 2% 10°

=12x10"3N—-m
()
Given circuit can be redrawn as follows
capacitors, 9 uF,9uF and 7uF are short circuited.
So they are deleted
6uF

|_

4uF

8uF

|_

Vi

40V
Vl + V2 =40V
and2=32=72
vV, 18
Hence V; = ?V
and V, = ?V
charge on 8uF capacitor = 8 X 83—0 = 213.3uF =
214uF
(b)

Q
Vinside = m
And Vye = —

TEQT

forr<R ..(I)
forr = R ...(ii)

i. e. potential inside the hollow spherical shell is

. . , 1
constant and outside varies according to V' « -

(d)
R=3mm=3x%x10"3m
As E:L

amegR2
~ Q = 4mgyR*E
As maximum value of E = 10%dielectric strength
~E=10%o0f 2% 107 =2 x 10°NC 71
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Q—9 109(3><10 3)2 x 2 x 10°

=2x%x1079C = 2nc
629 (d)
On the equipotential surface, electric field is
normal to the charged surface (where potential
exists) so that no work will be done
630 (b)
Q% (40x107°%)?
T 20 2x10x10°
=8x107°x 107 =800 erg
632 (b)

=8x107%)

[MLT?]

E=0="am

=[MLT3471]

634 (c)
Because electric field applies the force on electron
in the direction opposite to it's motion

635 (b)
Angle between two forces due to individual
charges is equal to 60°
» R=+/F2+F2+2F Fcos60° = F\3

638 (b)
The electric field inside a spherical charge is
everywhere zero, that is

E=0

But point P is outside the inner sphere, hence for
a point very close to the surface the intensity of
electric field is given by

AV

__ 1 4
" 4mey R?

Given, q = +3Q
Therefore,

1 39
" 4me, R2

639 (d)

 2me,r
640 (b)

W= Q(Voz - Vol)

Q1
4megR  4megRV2

Q; Q1
47T‘90R 4n£0R\/_

where Vy = Q2

and Vp, =

Q2= Q)

= Vo, = Vo, = 47‘[80R [ __]
_q.(02-0Q1) (V2-1)

So, W = 4megR V2

641 (a)

At the surface of shell 4,

k : .
E = % — [a fixed positive value]
A

Between the shell 4 and B, at a distance x from
the common centre

k. .
E= QA — [as x increases E decreases]

At the surface of shell B,
k.(Qa—Q
Ep = ( ,:2 B)

|Qal < 1Q3]
Outside the both shell, at a distance x from the
common centre

k(Qa—0QB)
Eout = %

— [a fixed negative value because

— [As x increases negative value

of E,,; decreases and it becomes zero at x = 0]
643 (d)

By symmetry of problem the components of force

on Q due to charges at A and B along y-axis will
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cancel each other while along x-axis will add up
and will be along CO. Under the action of this
force charge Q will move towards O. If at any time
charge Q is at a distance x from O. Net force on

charge Q
A

£ &‘)—q

a

LR

Fet = 2F cos 8

1 —qQ X
=2 X
4ey (a? + x2)  (a? + x2)1/2
1 2q0Qx
4me, (a2 + x2)3/2
As the restoring force F,,,; is not linear, motion
will be oscillatory (with amplitude 2a) but not
simple harmonic
644 (b)
Work done by the field W = q(—dV) = —e(V, —
Vg)
=e(Vg —

i.e.,Fnet = —

V) =e(Vc

w
—VA):—:

=Vu) [+ Vg =V(]
6.4 x 10719

=4y
1.6 x 10-1°

= (Ve
(a)

The +q charges appearing on the inner surfaces
of A, are bound charges. As B is uncharged
initially, as it is isolated, the charges on A will not
be affected on closing the switch S. No charge will
flowin to B
647 (c)
1 CxC

=_ Ccv?
2(C+0)

V- (V*=

648 (d)

W = 100e(—4 — 10) = —1400eV

= —1400(—-1.6 x 10719)] = 2.24 x 1071¢J
649 (a)

In parallel combination V; =V,

C
orL—%_a_GC

i G q; C;

650 (d)
a-particles are charged particles, so they are
deflected by electric field

651 (a)
The given circuit is equivalent to a parallel
combination two identical capacitors

—e 1u

|
1

Hence equivalent capacitance between A and B is

- eOA 4 oA

T d ' d

_ 2804

- d
652 (a)

1 (47 x107%)(=5x1079)
4me,

T'Z
1 35x10? N
dmte,  1?
1 (+5x107%) (-7 x1079)
Tz
1 35x10'2
——N
4me,

47'[80

72
654 (a)
The two condensers with K and with air are in
parallel

With air, €; = —(%) =

3g04
4d

€K (A)
d \4

£0AK

With medium, C, = o

~C'=C1+C,
3£0A goAK
4d 4d

c
> ' =2 (K +3)

656 (c)
Electric line force due to negative charge are
radially inward

=>C' =

SOA [
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mg
T cos = mg
2

q
tanf =
an 4mey x2mg

x 1.q?

21 Ay x*mg

2 3
or=oL orq?«cx3=qxxz
21 x?%

1dx

2

4x1073

K = = =
4x1073-35x1073 8

t—d
()
By the concept of electrical image, it is considered
that an equal but opposite charge present on the
other side of the plate at equal distance. Hence
force

40 x 40
F = P,

= 100 dynes

660 (a)

|4 4
F=QE=7:5000 102 =V =10volt

661 (d)

sz’cr%elfﬁzoothenVa=max

If 6 = 180° then V, = min
(d)

+ +  +  +

As the field is upward, so the negatively charged
electron experiences a downward force of the
magnitude of eE where E is the magnitude of the

electric field.

. : E
The acceleration of the electron is a, = Ten—

e

Where, m,, is the mass of the electron
Starting from rest, the time taken by the electron
to fall through a distance h is given by

- 2h  |2hm,
¢ la, . eE

2x1.5%x1072x9.1x 10731
~ | L6x109x2x10*
=29x107%
664 (b)
The given circuit can be redrawn as follow

Line (A)

Line (B)

_ _6C
Ceq = C,Cy + CyCs + C5C; 11
Qa_Ca 6C/11 3
0 Cs 4C 22

665 (c)

5C

6

C —C+
PR =5

¢ 2

4 7 C, 3

C
3
C 5C
666 (b)

mg 5x107°x 10

CE=mg=0=F ="y

=5x10"%uC
Since electric field is acting downward so for
balance charge must be negative
667 (d)
Torque, T = pE sinf

T

szsinH

Potential energy, U = pE cos 0

T
=Esin6.Ec056

T 10V2
" Esin® 10%tan30°

=245x107Y

668 (c)
UsingC =n
669 (b)

1/3 ¢ __¢ _¢c_1
C=>C_n1/3 _(8)1/3
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Tsin@ = qE
And T cos@ =mg
E
= tan @ =q—=i<i)
mg mg\2¢g,
= o « tanf

670 (b)

W = q.AV

=q(Vsurface_ centre)
(e 7 7<)

X = — X—=]=0

X
4meg R 4mey R

(d)
If the charges are arranged according to the
option (d), the electric fields due to P and S and
due to Q and T add to zero, while due to U and R
will be added up
(a)
SinceW =qV = 20=5XxV =V =2volts
(a)

kq . 1

— i.e.V < —
R R

-~ Potential on smaller sphere will be more

674 (a)

Potential energy of the system

kq?> k
B

k
> (Q+q+Q=0=0=—3
(@)

Momentum p = v2mk; where K = kinetic energy
=Q.V

m
:p=,/2mQV:poc./mQ=>z—Z= eQe

My Qa

0

me

2m,

677 (b)

After initial contact and separation, each sphere
will be having —2uC each

—-2x107°
T —-1.6x10"19
i.e.1.25 x 1013 electrons in excess
(d)
If r is the distance between q and (Q — q), the
Coulomb force between them is

on =1.25x 1013

__1 9@-9
amey " 12

1 (99-q*)

Amey " 12

For F to be maximum dF /dq=0 and Q and r are
constants,

diq[ - (qQ—qZ)]=0

4TTE

Q-2,=0

(355 #0)

oA

_ &A
d rCmedium -

By using Cair = m
K

_ _ SoA
For K = oo Cmedium ~ d-t

¢, d C, 6
S 2 o =30uC
C, d—t 15 6-3 'm= 2k

(a)

Potential difference across the condenser

o
V=V1+V2=E1t1+E2t2=K€t1+
1<0

o[t t t t
SV =_(_1+_2) =£<_1+_2)
(@)

In air the potential difference between the plates

o
Vair =

o d (1)
In the presence of partially filled medium
potential difference between the plates

g

Vi = 2 (d = t+o (i)

—t
K& 2

T e
Potential difference between the plates with
dielectric medium and increased distance is

v = :—0{(d +d)—t+of i)

According to question V;, = V;,," which gives K =
t
t—d’
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Projected area =mR?

=~ Net electrical force
Potential energy as well as force are positive if

there is repulsion between the particles and :(“_Z) (TR?)
negative if there is attraction. 280

We take of only the magnitude of values when In equilibrium, this force should be equal to the
discussing decrease or increase of energy. applied force.

AsP.E.= fﬁ,

. n'sor- To2R2
Plus or minus, i.e., whether both are of the same ~ F= P
sign or different, if r decreases, the value increase, 0

Therefore (c) is wrong or F « o?R?

684 (b) )
InseriesV' =nV =10V
(d)

685 (d) In steady state current flows through 4
Force exerted by an electric dipole on a charge is st lvanditisi = 2% = 2
inversely proportional to the cube of distance of resistance only anditist =gy = camp.
the charge from the centre of the dipole Potential difference across 40 resistance is V =

2x4=8volt

Hence, potential difference across each capacitor
is 4V

So charge on each capacitor Q =3 x4 = 12uC
(d)

After inserting the dielectric slab

. KegpA
New capacitance C' = K.C = —=

New potential difference V' =
New charge Q' = C'V' = %

New electric field E' = - = 2

d ~ Kd
Work done (W) = Final energy - Initial energy
Ge _Mp W Loye Lo 1 KO (V)Z Loy
637 (b) G Me ~2 27 T2 k) "2

1 1 1 1
1 =3 (1) =3V (1-%)
Pnet = g X Qenc = Qenc = (¢2 - ¢1)50 _ _SoAVZ (1 _l) s |W| _ £0AV? (1 _l)

688 (a) 2d K 2d K
(o)
We know thatm = 9.11 x 10731 kgand M =

75.0kg

As the dipole will feel two forces which are
although opposite but not equal.

~ A net force will be there and as these forces act
at different points of a body. A torque is also So N =M __750
present ’ m  9.11x10731
689 (a)

Electrical force per unit area

= 8.23 x 103! electrons
Hence, total charge on the collection is
q = —Ne
= —(8.23 x 1031)(1.60 x 10719)

=-1.32x1013C
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693 (b)

_ k(+10)(-20) _ —kx200
Here, F; = X920 — —lo

As spheres are of equal radius, their capacities are
same. On touching, the net charge +10 — 20 =
—10 puC is shared equally between them ie, each

sphere carries —5 pC charge.
F, = K(=5)(=5) _ kx25

2= R2 — R2

. F1_ -8

.o E= T

694 (c)

The given circuit can be simplified as follows

2uF
\f

e LawR

‘\4 ;:f«? “

I \'""i‘r‘} " )

2HF Tl

Equivalent capacitance between 4 and B is Cjg =
4 uF

(d)

For discharging of an RC circuit,

V=Vee /"

So,whenV = %

From graph whenV = %, t=100s

: —100—1443
-.T—{)nz— .3 sec

()

4uF 4uF

A
=>CAB=8‘UF

(9
2
S.I. unit of electric flux is % = Ixm

()
Potential at P due to (+q) charge
y
-Q«—2a+——49
A B P

— 7 —e

(050’_‘1) (0,0,Ll) (03032)

1 q
- Aty (z — )
Potential at P due to (—q) charge

1 —q
- ey (z + a)
Total potential at P due (AB) electric dipole
V=r+V
1 q 1 q 2qa
4mey (z—a) 4mey (z+a) 4mey(z% — a?)
(c)
By using W = Q.AV = AV = 22—0 = 0.1 volt
(d)
Work done in rotating an electric dipole in an
uniform electric field (E) through an angle 6 from
the direction of field is

Vi

V2

W = pE(1 — cos9)
Where pis electric dipole moment.

If the dipole is to be rotated to be and anti-parallel
to the field (6 — 180°), then

W = pE(1 — cos 180°)
=pE[1—(-1)] = 2pE

(d)

The flux passing through the square of 1 m placed
in xy plane inside the electric field is zero because
by Gauss theorem we can say have closed circuit
not formed.

(b)
E = f _ M8  32x1072"x9.8
T q q @ 1ex107P

=19.6 X 1078 NC™!
(@)

By using E = 9 x 10°.

T
p = (500 107%) x (10 x 1072)
=5x10"5¢ x m,
r=25cm=025m1l=5cm=0.05m
9x10°x2x5x107%x0.25
- {(0.25)%2 — (0.05)2}2
=6.25x 10’N/C

704 (a)

Initial energy of body of capacitance 4 uF is
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1

U, = 3 x (4 x107%)(80)% = 0.0128]

Final potential on this body after connection is
4x80+6X30

V = ———— = 50V. So final energy on it
4+6

1
Ur = 5 X 4 x 1076(50)2 = 0.005 )
Energy lost by this body = U; — Ur = 7.8 mJ

(22— 0y _ 160 _ 10
x “144° 9

S (x2—4)?
Force on one plate due to another is

T =425k~ N\2aKke,) ~ 24Ke,

2

[where z;LK is the electric field produced by one
0

plate at the location of other]
708 (c)
9 2
Jo Zaramrtdr

E X 4nr? =
€o

2
ory

&,

1 Qr 1
= Fso'ﬁ = F « 73
710 (b)
The given circuit can be drawn as follows

709 (c)

4y
| |
11
711 (b)

Q_ 0d
V=== >V xd
C eka ' %
712 (c)
Electric field outside of the sphere E,,,; = I;—Q

()

Electric field inside the dielectric sphere E;;, = —=-
(i)
. .. r?x
From (i) and (ii), E;;, = Eoye X ol
At3 E =100 x 3207
= = —_—
cm, 103
(d)
_1 GG
Loss of energy = 2 CtC)
15x5x10712

2(5+5) x 10-6
_5x5x1_5_
= ox10 a2
(d)

The total force on Q
Qq 4Q?

meo (5P

40 q 0

= 120V/m

(Vy = Vp)?

(2000 — 1000)2

0

Q Q
x=0 x=12 x=1
Qq 4Q*

2=~ 7=4=-0
4me, (l) 4rregyl
(a)

2
Suppose neutral point N lies at a distance x from
dipole of moment p or at a distance (25-x) from
dipole of 64 p

due to
dipole | =|E.F.
to dipole |

1 2p 1 2(64p)
4me, x3 4me, (25 — x)3
1 64
TX @5-x? T
()
Electric flux, = E.S

=

5cm

Or ¢ = EScosB

Here, 0 is the angle between E and S. In this
question® = 45°, because S is perpendicular to
surface.

Page| 170




FBD of B is shown in figure.
S = (V2a)(a) = y/2a2
oo = (Ep) (\IZaZ) cos 45° = Eya?

. Correct option is (C).

[+++++ ++ + ++]

(d)

Inside hollow sphere, E = 0. on the surface of
hollow sphere, E = maximum and outside the In equilibrium, T cos 8 = mg
sphere, E « 1/r2. this is shown in figure (d).

(©) And T sin = 22

Eo&r
Initially charge on the capacitor Q = 10 X 12 = '
120uC Thus, tanf =
Finally charge on the capacitor Q' = (5 x 10) X
12 = 600uC & tanf <o
So charge supplied by the battery later = Q' —
Q =480uC

(b) 726 (c)

When a positively charged body connected to g4 oA 5000
earth, electrons flows from each to body and body C= 6, . t;)  6x103  axi03 7 %0
becomes neutral (k_1 k_z) o T s

Qo

g0&rmg

or o0 xtan®

727 (c)
For spherical conductor

C =4megR

4
V= §7TR3 & A = 4mR?

R =—
A
If the charge of an electron is taken as elementary
unit ie, quanta of charge, the charge on anybody € = 12me, K
will be some integral multiple of e ie,q = 4

newithn =1,23 ... 728 (c)

(d)
Electric field due to a charged conducting sheet of
surface charge density o is given by

To apply Gauss’s theorem it is essential that
charge should be placed inside a closed surface.
So imagine another similar cylindrical vessel

above it as shown in figure (dotted)

o
E =
E0r

Where, gp=permittivity in vacuum and ¢, relative
permittivity of medium.

Here, electrostatics force on B

_ 0o

E0r

QE
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Fpot = Foc + Fp = /FAZ +FZ +F),

_ka®
(avz)*
V2kg? kq? kq? 1
_q+i=i(ﬁ+_)
a? 2a? a? 2
q? <1+2\/§>

- 41 a? 2

. kq?
Since Fy = F, = ?and Fp =

Fper =

(d)
By using
Q=nqg=>Q=064q

(b)
Cx4C 4C

C =
¢ (c+4C) 5

AC
Q=Ceq.V=?x100=806

100V«

Hence V; = Cg = % =80V
1

80C

and V, = E =20V

T an

Taking the net force, we have

1
4me, ( X

Fhet = 2FcosB = 2|

. dF,
For maximum, ﬁ =0

3/2 1/2

(x2 + ‘f) —sx [xz + d;] (2x)=0

(xz + %2> (x2 + d;— 3x2) =0

dz

734 (b)
Capacitance of a parallel plate capacitor C = %

. . Charge
-+ Potential difference = ————2c
Capacitance

-~ Potential difference increases

736 (b)
The solid conductor with a cavity is shown in
figure.

¢

The inner surface of cavity will be - @Qdue to
induction. At outer surface, the charge will be +9Q
and at a point betweenP at a positionr(a <r <
R) will be zero

(©
Kinetic energy = Force X Displacement = qEy
(b)
Potential energy of electric dipole
U= —pEcosf =—(q X 2)Ecosb
U=—-(32%10"1x2.4x1071%)4 x 10° cos 0
U = —3x 10723 (approx.)
(©
In the given condition angle between p and Eis
Zero.
Hence potential energy U = —pE cos 0 = —pE =
min
Also in uniform electric field F,;,; = 0

741 (a)
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Total electric flux through enclosed surface

SN

742 (b)
On rubbing glass rod with silk, excess electron
transferred from glass to silk. So glass rod
becomes positive and silk becomes negative
(d)
From Coulomb’s law the force (F) between two
charges is

1 q?

T amegk 12

Firstcase k =1

1 q?

= ame, T2
Second case k = 4

1 q?

re—_ -
Atey X 4 12

744 (c)
E, = E, = 22 acting at 600.

amega?’

~ Resultant intensity

E= \/Elz + EZ + 2E,E, cos ©

= \/Elz + EZ 4+ 2E? cos 60°

= El\/r-)_)_ av3

T 4meqa?
()
The intensity of electric field inside a hollow
conducting sphere is zero

()

Maximum potential difference
kv

=19——x 0.01mm = 0.19kV = 190V
mm

(@)
The electric potential V (x,y, z) = 4x2volt
= WOV LAV 2OV
Now E = — (la-}-]@-l- kg)
ov av
8X,£ = Oanda—z =0
Hence E = —8xf, so at point (1m, 0,2m)
E = —8ilvolt/metre or 8 along negative X-axis

748 (a)

Itis given that FA) + F_B) + F—D) = 0 where FA), F_B)
and F_D) are the forces applied by charges placed at
A, B and D on the charge placed at C

o q
VRS B

a\];2\\

D uyel
q a 0
= Ty +Fp = —F,

. k
|Fs + Fp| = x/iaizq&

kQ?
2a?

2

-'-\/qu—zQ:kiz:g:—Z\/E
a 2a q

(a)

By using W = Q(E. A7)
=>W = Q[(eli +eyf + e312). (al + bj)]
= Q(e1a + e;b)

[Fal =

(d)

A , 4
Coir = %, with dielectric slab ¢’ = —2

e

: p_ 4 €A _ 4, A
Given C' = 3 C= —(d_H%) X=
4t 4(d/2

N L G
4t—d 4[(d/2) —d]

(9

Q1 = Q, + Q3 because in series combination
charge is same on both condenser and V = V; +

V; because in parallel combination V, = V3

HenceV =V; + 1,

(b)

By using %mv2 =QV

1

=>5><2>< 1073 x (10)?=2x10"°V =V
=50kV
(d)
When % * %; current will flow in connecting
1 2

wire so that energy decreases in the form of heat
through the connecting wire

755 (a)

When the two conducting spheres are connected
by a conducting wire, charge will flow from one
sphere (having higher potential) to other (having
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lower potential) till both acquire the same
potential.

Dipole momentp =4 x 1078 x2x 107* =8 x
107%m

Maximum torque = pE = 8 X 10712 x 4 x 108
=32x10"*Nm

Work done in rotating through 180° = 2pE
=2x32x107*=64x10"%

. 2

Let the side length of square be "a’’ then potential
at centre O is

VzK(:Q)+ k(;Q) +k(3Q) +k(iQ) —0

@ % & =
=—Q—-q+2q+20=0>Q+q=0=>Q=—q
(d)

C —1F+1F—4F
PQ—3.U U —3#
(a)

Parallel plate capacitor

C =KeyA/d

As given in fig,, for series combination
1 1 1 4 gyA

O ET AT T
d d
2 2
(0
When the dipole is rotated through at an angle of
90° about it’s perpendicular axis then given point
comes out to be on equator. So field will become
E /2 at the given point
(0
- _ (43
In balance condition QF = mg = (5 r p) g
. 4 x (3.14)(0.1 x 107%)3 x 103 x 10
- 3x1.6x 10719
=262N/C

763 (b)

Total capacitance of given system C,, = %,uF

U—lC V2—1><8><10—6x225
S 27¢ 275

=180x107°]J

=180 x 107° x 107erg = 1800 erg

(d)

_RC(1><2>X(2><4)_2X8_89
T =RO\TT5) ¥ 552) T3 %5 = 8/9ks

T,=RC=(1+2)(2+4)=3x6=18us

—(1X2>(2+4)—2x6—4
B=\12 T3P T RS
(a)

Metal plate acts as an equipotential surface,
therefore the field lines should enter normal to
the surface of the metal plate

766 (d)
Conducting surface behaves as equipotential
surface

767 (d)
At mid point, E = 0
Before mid point, E is positive. This is maximum
near the charge and decreases towards mid point
After mid point, E is negative. The curve crosses
x-axis at x-axis at x = d/2. From centre to end, E
decreases
The variation is shown by curve d

(a)
V=n?Bv=V=(64)%3x9x10° x

107°
(2%x1072)
=72%x103V
(b)

a
P

RN

- +
_OQ 5 ,”\T[ /iOQ ‘—\9 X

P

T
3
= a=tan '3 /250,60 =§+tan‘1\/§/2

()
From the given figure, total capacitance is
1 1 1

= — —:}1_
1~ ¢ d+zs)
= 1.4 uF

1
0= §+ a wheretana = Etan

771 (c)
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-3
(21073 = 1x107% + 2
2% 1073

= 26.6uF

Some energy lost in the form of heat in resistance
also

773 (b)
On producing the rays backwards, we get ZPDX =
(8 + @) is required angle.

775 (d)

q1+92=Qand

4 = Qr? QR?
1 R2472 R2472

Potential at common centre
1 Qr?

+

ey \(R? + r?2)r

q1
4mr2

and q, =

QR?
(R + rZ)R>
QR+
"~ 4mey(R?2 +12)

(b)
_(C+C)XC; (5+10)x4 60

T (C+C)+C; 54+10+4 19

()
Initially

= 3.2uF

Finally
02 g 02 g 0
O
o000,
12 —f—r/2 —

2 2
Force on C due to 4, Fy = k((rQ//Z?z = z\%

KQ(Q/2) _ 2kQ?
/22 r2

~ NetforceonC,F,,,; = Fg — F, =
778 (c)

Force on C due to B, Fg =

r2

-6
Potential at C = (9 x 109 x %) X2 =36 X

10*V

779 (c)

V=Q/C

Q = the amount of charge

C = capacitance which depends on geometry and

size of conductor
780 (c)
The total positive charge on the inner solid sphere
Ry
f amr2 dr 20 =
. r
The total negative charge on the outer shell =
—4mR%0. But both are equal in magnitude as the
sum is zero.
R} _po Ry
R_f =0y R_1 =
(©

Electric field between sheets E = % (c—0)=0
0

RZ

1
+4m—
T Po

Po
20
781

a a

M
El E2

()
E, E

E#0 E#0

+ 4+ + + o+

(d)
Electric field between the plates of parallel plate
capacitor is uniform and it doesn’t depend upon
distance
(a)
Torque about Q of charge —q is zero, so angular
momentum charge —q is constant, but distance
between charges is changing, so force is changing,
so speed and velocity are changing

784 (c)
At any point over the spherical Gaussian surface,
net electric field is the vector sum of electric fields
due to+q4, —q4 and q,. Don’t confuse with the
electric flux which is zero (net) passing over the
Gaussian surface as the net charge enclosing the
surface is zero.

(b)

Potential inside the sphere will be same as that on

its surface i.e.V = Vgyrrace = %stat volt, Vyye =

4 stat volt
15
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Vout 2
(‘)/u =§:>Vout=§V

786 (b)

The charge flowing through C, is

qs = C4_ XV =4CV

The series combination of C;, €, and C3 given

1 1 N 1 N 1

¢’ C 2C 3C

1 6+3+2 11 , 6C

- = = C = —

C 6C 6C 11

Now, €’ and C, form parallel combination giving
6C 50C

C”=C’+C4=H+4C=F

Net chargeq = C"'V = %CV

Total charge flowing through C;, C,, C5 will be

. _SOCV 4CV_6CV
q =q Q4—11 11

Since, Cy, C,, C5 are in series combination hence,

charge flowing through these will be same
, _ 6CV
Hence,q, = q1 =q3 =q =——
6CV/11 _ 3

Thus, 2z — —
da acv 22

789 (c)

After redistribution new charges on spheres are
10

10
Q{z( )x10=—uC

3
)><10=

2

10 + 20
’ 20 0

AndQ2=( = uC

_u

10+20

. ey g
Ratio of charge densities = = 5 x =
[ Q, i

10/3 (20)2 2 [ Q
= —— X —_— = — g =—
20/3 \10 1 Amr?
(d)
The charge inside the closed surface is given by

g=net electric flux pass through the surface X ¢,
q=(4x10%-8x10%)g,

Therefore,

q=—-4x%x103gC

(b)

Cnedium = K X Cqir

(b)

For balancemg = eE = E = %

Alsom = gnr3d = g X ? x (1077)% x 1000 kg
E— 4/3 x22/7 x (1077)3 x 1000 x 10

1.6 x 10-19
=260 N/C

794 (c)
(+1.6 X 10719
0.53x 10710

V=9><109><g=9><109><

=272V
795 (b)

. . 1Q2
Energy stored in the capacitor = EQ—

c
Q = CV =900 x 10~12F x 100V
~Q=9x%x1078C
Energy of the capacitor when fully charged
_1e° ~6
= E? =45x%x10 ]
- -
900 pF

+- -_
100 V
@

The total charge is conserved. In figure (b), total
capacitance
=C"=2xC=2x900pF

. 102 1 02
=~ Final energy = E% = E'S_c

-6
22 S = 225%x107% )

= Final energy =

(d)

c =%A5A —>%times and d — 2 times
SoC > *timesie.C'=2C=2=3uF
4 4 4

(d)

Frequency or time period of SHM depends on
variable forces. It does not depend on constant
external force. Constant external force can only
change the mean position. For example, in the
given question mean position is at natural length
of spring in the absence of electric field. Whereas
in the presence of electric field mean position will
be obtained after a compression ofxy. Where x,is
given by

kxo = QE

_ 2k
Tk

Xo

(b)
In charging half of energy supplied by the battery
is lost in the form of heat
799 (¢)
In parallel, C = C; + C; + C3 = 20uF

800 (d)
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The force is perpendicular to this displacement
801 (a)
C=4m €, R x1=11x10"1F

()

T 9x10°

When a charge density is given to inner cylinder

an electric field will be produced between the
inner and outer cylinder. Hence a potential

difference will appear between the two cylinders

_B+3)xA+1) . 6Xx2
6‘1_(3+3)+(1+1)Jr _(6+2)+1
5

= uF
5 H

5
.-.Q:CxV=§x100=250yC

Charge in 6uF branch = V€ = (£2) 100 =

6+
150 uC

NS

1 I
1uF

{1
A c
100V

Vg = =2 = 25V and Vge = 100 — V5 = 75V

— =
804 (c)
AsQ = CV,(Q1)max = 1070 x 6 X 103 = 6mC
While (Q3)max = 3 X 1076 x 4 x 103 = 12mC
However in series charge is same so maximum
charge on C, will also be 6 mC (and not 12 mC)
and potential difference across it V, = 6mC/
3 uF = 2KV and asin seriesV = V; + V, so
Vinax = 6KV + 2KV = 8KV
()
Here,u = 0,a =%=%

qE
v=u+tat=0+—t¢
m

2 _ mqPE2t? _ E2q%t?
KE mv Ty o

807 (a)
1 2 qZ
g=CVandU ==CV* =—
2 2C

809 (d)

To obtained net field 6E at centre O, the charge to
be placed at remaining sixth corner is —5q. (see
following figure)

-5¢q d

\SE E

(b)
Spheres have same potential

G0 & R

l.ek—=k—>=>—=
Ry R, Q2 R
(d)

Qy=CVandQ, =CV

Applying charge conservation CV; + CV, = Q4 +

Q2

CVi+CV,=2CV=>V,+V,=2V

(b)

Given system is a spherical capacitor

So capacitance of system C = K X 4mg, (%)
27"

6 (9 x 10

S 9x10°\ 1

Now potential of inner sphere will be equal to

) x 1072 =6 x 10" 1%Farad

potential difference of the capacitor. SoV = % =

18x107°
6x10-10 30V

(b)

Equivalent capacitance of the circuit Cpq = 6uF

Charge supplied from source Q = 6 X 20 =
120uC
Hence charge on the plates of 4 uF capacitor

4
=0 =(4+8)><120=40,uC
(9

Using dV = —E.d#
= AV = —E.Arcos@
10V
E 20V
30° \F<30°
AT
_ —-AV
" Arcos®

> F
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—(20 — 10)

10 X 1072 cos 120°
-10

"~ 10 x 1072(—sin 30°)
—10?
)
Direction of E be perpendicular to the
equipotential surface i. e. at 120° with x-axis

(a)
3000
V=Ed=T><10‘2 =10V

(@)
Electric flux, ¢ = [ E.dS

=200V /m

=fEdScos€ =fEdScos90°=0

The lines are parallel to the surface

(b)

For a charged cylinder

A _4><10-6x18><109
3.6 X 1072

2meyr

=2 x 10°NC™?

()

q/2
-q oY
W
0,0,0) (40,0
le X J
3

z IF
Suppose the field vanishes at distance x, we have

ka _ ka/2 22 N
xz—(x_a)zorZ(x )2 =x%orV2(x —a) =x

or(V2—1)x =v2aorx = (%)

()

If electric field due to charge |q| at origin is E then
electric field due to charges |2q|, |3q|, |4q| and

|5q| are respectively 2E, 3E,4E and 5E
Y

X
2E E
Y

X
3E E

Egy = (GE)? + (5E)? = 5V2E,
Eupy = J(3E)? + (3E)? = 3V2E,

E(iii) =4F + 2E = 6F and E(iv) =3F+E =4EF

= E(l) > E(iii) > E(ii) > E(iv)

(a)

Electric field at any point inside a spherical charge
is zero everywhere E=0.

Therefore, if we take any other charge from one
point to another inside a charged spherical shell,
then no work will be done.

(d)
The negative charge distributed over the surface
of earth is about 5 X 10°C. The surface charge
density of earth is

. Q _ =5x10°%C
7T dnr? T 4n(6.37 x 106m)2

—107°C/m?

824 (c)

64 small spheres have formed have formed a
single large spheres of radius R

A s 4 3 —

--§TL'R —64><§nr => R =4r

Qrotal = 649

AsC' = %and V=
C' = 4meyR

C' = (4mey).4r = C' = 4C

(9

Since the two charges (spheres) attract, they will
be opposite in sing, ie, g; and —q5.

1 Q.
4meg R’

1 q1X-qz

Force, F =
’ 4me, d?

After touching, charge on each will be %.

2
1 - 1

New force, F' = — (—q1 qz) X —
4TE, 2 d?

Given |F|=|F|
On solving by quadratic equations, we get

% = —(3 4+ V8)or(-3 +V8)

)

For pair of change U = S L

4mMEy T
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1 [10x107®x10x107°
4me, 10/100
10 x 107¢ x 10 x 107°
10/100
10x 1076 x 10 x 107°
10/100 ]

100 x 1071? x 100
=3x9x10°x =27]

10
(b)
Force on electron F = QE = Q (g)

1000
2x1073

Usystem =

= F = (16X 10—19)(
(d)

Here,q = —3x1077C
Number of electrons transferred to the conductor
is

) =8x 10N

—-3x1077C
"= g = Texio¢ ~ 2 X107
Mass of one electron, m, = 9.1 X 10 31kg
Mass increase of the conductor = m, X n
=9.1x10731 x 2 x 10'2 = 18.2 x 10~ %kg

~ 2% 107 8kg

(a)
Electric lines of force usually start (ie, diverge
out) from positive charge and end (i. e., converge)

on negative charge or extends to infinity.

Thus, A is positive charge and B is negative
charge. Also density of lines at 4 is more than that
of B,i.e., |A|> |B|.

(d)
Minimum when connected in series and
maximum when connected in parallel
(b)
The possible arrangement may be

24F

Ea

2uF 2u4F

-

(0

Given=V =200 volt,Q = 0.1C
As energy U = %, U =220 10 Joule
()

Emedium =

835 (d)

Total charge Q = 80 + 40 = 120uC. By using the
formula Q] = Q [ it

T1+Tz]. New charge on sphere A is

1o ra _ i _ . .
Q4 =0 [—rA+rB] =120 [4+6 = 48uC. Initially it
was 80uC i.e.,32uC charge flows from A to B
(a)

For the given situation, diagram can be drawn as
follows

As shown in figure component of dipole moment
along the line OP will be p’ = pcos 6
Hence electric potential at point P will be

1 pcosé@

Ae, 12
(a)
Fair

1
Fu—i.e. =K
K Fmedium

(b)

It is assumed that charge on earth is 10°C hence
by taking away a negative charge from the earth,
potential energy will increase

(b)

There are 8 capacitor in this gang and all of them

are in parallel combination
8egpA

Ceq =8.C = 7

_ 8x885x107"?x5x107*

0.885 x 1072
=4 pF

=4 x 10712

(a)

. R A Yk
Loss of energy during sharing = 2(CitCy)
In the equation, putV, = 0,V; =V,

C1CVE

2(C1+C3)

1 2
=3

=~ Loss of energy =
C2Ug

TG+
(d)
Energy =
(b)

The charge at the inner surface, outer surface and
inside the conductor at P = (—Q, +Q, 0) as shown
in the figure

10x40 10x20
+

> = 250erg

Page| 179




J_38 A4S F =10N (Attractive)
Fr —2X3

853 (b)
E=Yy_d _ aan _ AMma) A

amega?” “amega?  4meqa?  4ga’
855 (c)

Gauss’s law is based on the inverse square

843 (b) dependence on distance contained in the

According to Gauss’s theorem Electric flux
through a closed surface S = q/¢,
Where q = total charge enclosed by S
Electric flux pass through the spherical Gaussian Numt:ler of electrons added to the conductor
surface is independent on the radius of a gaussian n=s
surface but depends on the charge enclosed by a = % — 1.8 x 1012
gaussian surface. On increasing the radius of Mass iﬁcrease of the conductor
gaussian surface remain the same. Therefore, the — 18 %102 % 9.1 x 10-31
electric flux pass through the gaussian surface ~ 20 % 10-1° = 2 x 1018
remains the same ©
84 (9 Ugig = n°3u
Initial energy of the system ( :) 9 small
Ui = > CV{ + > CV3 By Gauss’s law
When the capacitors are joined, common
potential
Vi +CV, V4,
V=" T~z
Final energy of the system

-6
Vi+V,n2 1 ) _1.8x10
> ) =50 +V3) 8.85 x 1012

. 1
Decrease in energy = U; — Uy = ;C(V1 —V,)? — 2.0 % 105N — m2C-1!

(d)
Inside the sphere at any point, E = 0. (<)
(d) Volume of 8 small drops = Volume of big drop

Coulomb’s law. Any violation of Gauss’s law will
indicate departure from the inverse square law
856 (d)

&b =q

1 , 1

dtey a

4 4
1 Q] 8x—nr3=§nR3=>R=2r

3
As capacity is proportional to 7, hence capacity

becomes 2 times

(d)

In the direction of electric field potential E= 9 _ 9 % 109 x 1.6 x 1077

decreases Ameyr? (10-10)2

(a) = 1.44 x 1011N/C

1 1 C

U= 2 cve = 2 X 10 x 1073 x (50)* ](Eh)ectric field at any interior point of a metallic
=125x1078] sphere is zero. When a test charge q, is moved

(b) along the equipotential surface, it follows that E

Vbig = %3 vgnan = (1000)%3v 00 = 100V 01 must be perpendicular to the surface at every

(a) point, so that the electric force q,E will always be

In second case, charges will be —2uC and +3uC perpendicular to the displacement of a charge

Q:1Q2 moving on the surface, so work done by the

F
SlnCEFOCQlQZ l€—= T 7
F' Q10Q; electric force is zero.
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AC = BC
VD = VE
W =QVg—Vp)
W=20
(d)
_ 1 q1q;
47'[80 dZ
(9 x 10%) x g2
(0.6)2
=q®=4x10"1? = E, = 2E,
=q=2x10"°C =2uC
(o) (d)
kigoA, kygoA, The given circuit can be redrawn as follows
4 ‘i d 104F
2Xeg, 4Xey 10 10 | |
d + d 2 + 2 H 124F SuF
A 11 I'l
(b) >
. 6q Q 9uF
Total potential at the centre V, = i
4TEYT 11
Required work done = q = (V. — V) 60 v
6q° V. =0 ' A B
47T£0r[ e = 0]
© Equivalent capacitance of the circuit Cy5 = 4uF

~(10x1073) x 10 =

CR:C1+CZZ

:qVC=

Intensity of electric field at a point on the axis of

Charge given by the battery Q = C,,V =4 X 60 =
dipole is given by

240uC

- — <] —» ) ) , 5
Charge in 5uF capacitor Q' = 1015+9) X 240 =
50uC

(a)

1 2pN In steady state potential difference a cross

a= Er_gf e (1) capacitor = 2V
So charge on capacitor Q = 10 X 2 = 20 uC
Where, pis dipole moment. (b)

Intensity of electric field at a point on the vE=- Z—; = Ve = —xEy
(a)
T =pEsind
U= —pEcosH
872 (b)
K.E.= qo(V, — V) = 1.6 X 1071°(70 — 50)
=32x10718)

Equatorial line of dipole is given by

873 (c)
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1 1
U=5CV?=5x6x107°(100)* = 0.03/

874 (a)

Electric flux =~
&o

_ (—14+78.85—56) x 10°
N 8.85 x 1012

8.85x 107°

= m = 1000 NmZC_l

875 (d)
Extra charge Q = (2CV — CV) = CV flows through
potential V of the battery. Thus W = QV = CV?
876 (c)
The Gaussian surface for calculating the electric
field due to a charge distribution is a symmetrical
closed surface containing the charge distribution,
at every point of which electric field has a single
fixed value.

878 (b)
Fip = - < e

qZ
- and F13 =
Fi3

4me, " a? T ame, (aﬁ)z =2
879 (d)
p 16
p—o 16-08
p — density of sphere, 0 = density of liquid
880 (d)

—d—

qo

K= 2

q
_ (ne)?
- 4T EO dZ

4T EO dZ
Sn= T2
881 (a)

Work done in moving a charge g into a uniform
electric field E through a distance Y is

work done= Force X distance
= (qE) Xr = qEY

(d)

Let the spherical conductors

B and C have same charge as q. The electric force
between them is

1 g

- 41TE ﬁ
1, being the distance between them.

When third uncharged conductor 4 is brought in
contact with B, then charge on each conductor

When this conductor A is now brought in contact
with C, then charge on each conductor

— qatqc

qa = 4q

Hence, electric force acting between B and C is

r— 1 qBqc
4mrey 12

;1

_ (a/2)(3q/4)
4meq r2

3F

8

el =
8 l4me, 12

883 (c)
Let tension in the thread is T, then force of
repulsion between the charges.

F = Tcos 60°

9x10°x10x10"®x10x107°
Or =
(12

= Tcos 60°
1
Or T><5=0.9
T=2x09=18N

884 (a)
Electric field inside shell is zero
885 (a)
Gauss’s law is valid for any closed surface, no
matter what its shape or size
886 (b)
In the presence of battery potential difference

. 1% .
remains constant. Also E = ~ SO E remains same
(b)

Cn Un
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From Coulomb’s law, the force of attraction
between two charged particles (q), kept ata
distance r apart is

_1a
" 4meyr?

A
Q)
"—
A
Q)
f——

When two identical spheres are brought in
contact, charge on them is equalised, hence total
charge on C is equally shared when brought in
contact with sphere B having a charge q.

B

@ "

12— te— /2 —|

B
O)
r—f
C
Q)

Therefore, charge on B and C is %.
From Coulomb’s law, the force on C is

gxq/2_ (q/2)(q/2)
C 7 amey(r/2)?  4mey(r/2)?

qaq
= 2—-1)=F
AmreyT? ( )

(o)
(a, 0, a)

(0.0.0) (0. a, 0)

Flux = [E, cos 45°] X area

E
=2xax2a=Eya?

V2
(0
Electric field due to a hollow spherical conductor
is gonerned by following equation E =0 for

r<R ..»0)

Y

TEQ

andE=4 forr > R

r2

i.e., inside the conductor field will be zero and
outside the conductor will vary according to

892 (a)

If there are n point charges q4, g3, ... . q,, then each
of them will produce the same intensity at any
point which it would have produced in the
absence of other point charges. Hence, total
intensity will be vector sum of E{,E, .....,E,
produced at a point.

q q q
= 2 gttt ——
dmegry  4degry 4mregry;

YE

-1 1+1+1+1+
" 4mey 112 T 22 T 42 7 g2

The given series is a geometric progression.

Hence,

a

sum (S) = T

Where a is first term of series and r the common
difference

r—4,a—

e 1 4
T
4
q X4

=~ Total intensity = yP——
TE

~9x10%x 4q
=——

=12 x 10%gNC™?!

(a)

The situation is as shown below. As shown, we
resolve E along CO and also BO into two
perpendicular components.

A (+29)

B c
(+q) (+q)

The horizontal components cancel each other.

The vertical (cosine) components add up along
OA to give 2E cos 60°.
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E sin 600 E sin 60°

B

Resultant field along AO

= 2E — 2Ecos 60°

2E — 2F !
= — X —
2

=2E—-E=E
Hence, resultant field is E along AO.

(b)

$E.ds = eﬁ, assuming p as charge
0

(@)

oL % _F
AmegK r? K

If F is the force in air, then F’ is less than F since

K>1

897 (c)

F=F or Q1Q2 _ _ Q2 =7 =

4Tt Amtegr'?2 K

L
VK

898 (d)

Work done W = Uy — U;
U; =3CV§ and Up = 12

EOAVO
a

.(BVy)?=3x= CV0
SoW =
(b)

. Lodu 1
Electrostatic energy density =3 KeyE?

dUocEZ
av

()

3x5x1073
We have C =

fod 4= —_—
o 8.85x10-12

=1.69 X 109
(d)
6

. . 2x3
Equivalent capacitance = et E“F

Total charge by Q = CV = ¢ x 1000 = 1200uC

1200 _

Potential (V) across 2uF isV = % ==

600volt
-~ Potential on internal plates = 1000 — 600 =
400V

903 (a)

904

906

|FB| = |F¢|
and they are equally inclined with each other, so
their resultant will be zero

In the following figure since |f‘;| =

(d)
¢=ar’+b

q = —8gyamnr?

P=1
ETET

(b)

Original charges on spheres A and B be g, and g,

respectively.

Distance between the two spheres =r

Since, both the spheres are of same size, they will

possess equal charges on being brought in

contact.

; = p = —bag,

, 911 Qq2
q1 = 2

q:1t+q2
2
Therefore, new force of repulsion between
spheres A and B is
[Q1+QZ][Q1+QZ]
2

Similarly q; =

F' =

4meg r2

[‘h""h]z
_ 2

4meyr?

As [qHQZ] > 419>

- F'>F

(d)

12uF and 6uF are in series and again are in

parallel with 4uF.

Therefore, resultant of these three will be
12x6

T12+6
This equivalent system is in series with 1 uF

2 ()

. . 8x1
Its equivalent capacitance = FYe a,uF

Equivalent of 8uF 2uF and 2uF
ZE=BCuF (i)

(i) and (11) are in parallel and are in series with C

+4=4+44=8uF

4+8
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907 (a)
Electric field,

__1
41,2

q = 4mey r°E

_(0.25)2 x 2
T 9x%x10°

g =139 x1071C

()

Electrostatic repulsive force;

F<|>F
— -

a? 5
Fele = 2_80 TR F = Fge =
(a)
Intensity at 5m is same as at any point between B
and C because the slope of BC is same throughout
(i. e, electric field between B and C is uniform).
Therefore electric field at R = 5m is equal to the

slope of line BC hence by
A B

o%mR?

2¢g

5|

Potential in volts

2 3 4 5 6
Distance R in meters

911 (b)
The given circuit be redrawn as follows

912 (¢)

Work done appears in the form of energy which is

. b q?
given oy z
913 (b)

The given circuit can be redrawn as shown below

914 (d)
Initial charge on sphere of radius R = g
Charge on this sphere after joining
,:(q+(—2q)><R:—q><R:_g
R+ 2R 3R 3
Now charge flowing between them = q — (

4_q
3
915 (b)
Workdone=%qV =%x4><4>< 107°

6
Power = 2% — 80 MW

916 (c)
V = N?/3V = 40 = N?/3 x 10
N2/ =4=>N?2=64=>N=28
917 (a)

Hence, the electric field at the centroid of triangle
will be zero.

Enee =0

918 (b)

Suppose C = 8 uF,C" = 16uF

And V = 250V,V" = 1000V
v Cv

Cc Vv
=

Suppose m rows of given capacitors are
connected in parallel and each row contains n
capacitors then potential difference across each

. v . .
capacitor V = - and equivalent capacitance of

network C" mTC on putting the values we get

n=4andm=38
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~ Total capacitors=nxXm =4 x 8 = 32
Short Trick : For such type of problems number of
capacitors

_C (VY s (1000>2 oy
S cT\v 250/
(b)

Initially potential difference across each capacitor

Vv, = %200 = 220,
1_(10+20) 3
200

and V, = (10+20) X 200 = —V

finally common potential V =

400

10><—+20><— 800
V = =
(10+20) 9

()
The circuit can be rearranged as
2 u4F

G
] [

2 uF

||
[N
2 uF

Net capacitance between AB = :ilz +2=5uF

()
1

1
W =U; — U; = 9 x 10° leQZ[———
n n
S>SW=9x10"%x12x10"°%x8

(@)

Torque of an electric dipole
T =pE sin6

Torque is maximum when dipole is perpendicular
to the field.

Hence,
Tmax = pE

(6 =90°)

923 (d)
The electric field between the spheres of a
charged capacitor is non-uniform and it decreases

with distance from the Centre as E & riz
924 (d)
120

Total capacitance 1= i + l + i = C =—uF

c
Total charge Q = CV = ﬂ x 300 = 1161;16

Charge, through 4 uF condenser = 2 = 580uC

And potential difference across it = T = 145V
(d)

Charge g will momentarily come to rest at a
distance r from charge Q when all it’s kinetic

energy converted to potential energy
e imp2=—1 2
2 4mey T
Therefore the distance of closest approach is
given by
qQ 2 1
r=4n$0.mv2=>ro<§
Hence if v is doubled, r becomes one fourth
926 (a)
A magnetic dipole placed in an external magnetic
field on acted upon by a torque which tends to
align the dipole in the direction of the field.
Therefore, work must be done to charge the
orientation of the dipole against the torque. This
worKk is stored as potential energy (U) in the

dipole, given by
U=M.B
U= —MBcosB

Where Mis magnetic moment, B the magnetic
field and O the angle between them.

Thus, a magnetic dipole has minimum potential
energy when

M and B are parallel (6 = 0)that s,
Unin = —PE

()

. CiVo+CaX0 _ Cy,
Common potential = 2-2—2— = 22

C1+C;  C14C,

1 2
Upefore = E Vs
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CiVo \2 1/ CiVy \?
=—C1< 10)+_( 10)
2 C; + G, 2\C; +C,

)Z(C +C):>UB"f"r":Cl+CZ =4 =0.2XE X (2cos60°)
T Usper €1 =0.2E x (2% 0.5)

_1( Cl‘/o
“2\C + G,

“E = 4 =20NC?
(b) T T 02

The schematic diagram of distribution of charges (c)

on x —axis is shown in figure below: Force on - g, due to g, is

F, =432 along X-axis

Force on - g; due to - g, is

Fi3 = % at «0 With negative direction of Y-
axis.

Total force acting on 1C charge is given by
1 [1 x1x107® 1x1x10-6 ~ x component of force on - g, is

(1)2 + (2)2 Fx = Flz + F13 sin® = kql q—i + q—;sinﬁ
b

=47T$0 a
1x1%x107® 1x1x107° . @, a4

e + = oo] ie, Fxoc[b—2+;sm6]

) ©) 934 (a)

1061 1 1 1
= <—+—+—+—+---oo> o= &4
1 d

4me, 4 16 64
1 g0A Eg&rA
_ - €, d_/z' d/2
=9x10°%x107¢ | — Cy = =

1-- S+ C, S SoEA
4 ! 2 d/2+d/2

4 4
=9x109% 1076 X~ =9 x=x 103 = 12000 N _ _28ds | 2Cs
3 3 dl+¢g) (1+eg)
(d) 935 (c)
_ &KA

SCxKQ=CV=>QxC[=V Suppose electric field is zero at N. Hence |E,| =

E
= constant] IEs]

(d)

Charges on capacitors are Q; = 30 X 2 = 60pC
and Q; = 20 X 3 = 60pC or Q; = Q, = Q (say)
The situation is similar as the two capacitors in
series are first charged with a battery of emf 50 V
and then disconnected

Which gives x; =

Q=60pC Q=60pC
I 80
11 11
20
Vi=30V  V,=20V \/;H
936 (c)

SO'V When charge enters perpendicularly in electric
« when Sy is closed V; = 30V and V; = 20V field, it describe parabolic path

931 (d) 937 (a)
In series combination, charge is same on each

=33 cm

Three forces F,4, F4, and F,;acting on Qas shown

capacitor resultant of

932 (d)
W=qV =qE.d Fypand Fy3 = \/ZFeach
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Q

Resultant on Q becomes zero only when g charges
are of negative nature.

1 9xQ
" 4me, (\/fd)z

42

V299 0 xQ
az — 2d?

= \/ZXq:%

Or Q =-2v2¢q

938 (d)

-+ charge 8q is placed at one corner of the cube, it
can be imagined to be placed at the centre of a
large cube which can be formed using 8 similar
cubes and arranging them

Now 8q is at centre of the 8 cubes arranged to
form a closed box

Total flux through the bigger cube

=2 [Gauss’s law]
€o

= Flux through one small cube = % x4

&o &o
(b)
Initially F = gF and E = Z.F=%

& £
If one plate is removed, then E becomes %

0

SoF =22 =7

29 2
(a)

Electron is moving is opposite direction of field so
field will produce an accelerating effect on
electron

(@)
V=9x10°2
r

(1.6 X 10719) x 1.28 x 10710
(12 x 10-10)2
=0.13V

=9 x 107 x

(d)
Electric field due to an electric dipole at axial
point

2kpr
axial = Gz —12)2

2p

IfT' > l,Ea =F€0r—3

1
= E « —
')"3

(directed from -q to +q)

(a)

Sidea =5x10"%m

Half of the diagonal of the square r = %

Electric field at centre due to charge Q E = ko

VEZ+ EZ=Ev2 =—%,.\2

7

9 -6
= 2AOXIOTNDE _ 4 7 % 107N/C [upward]

(5%1072)2

(b)

Coulomb’s law is appliable for charged particles, it
is not responsible to bind the protons and
neutrons in the nucleus of an atom.

946 (a)

When a lamp is connected to D.C. line with a
capacitor. If will form an open circuit. Hence, the
lamp will not glow

947 (c)

Potential difference between the plates V =

Vair + Vmedium
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When the charged spheres A and B are brought in
contact, each sphere will attain equal charge

mrrrrrr

rrrereer — ql + qz
2
Now, the force of repulsion between them at the

same distance r is
q' q'
O
le |
N |

q1+q2\ (41192
rrererr rerrreer —_ —_
q X q 1 ( 2 )( 2 )

FIIIIIIII —_

4Amrer? 41e, r2

=g = (CI1+QZ)2
Hence capacitance C = % =< —\ 2

Q t === 7
yr Gl Amreyr?

2
) > q1q, - F s |

_ SoA _ SoA
- ty 1
d—t+9) d—t(1-1)
(d)
If charge gis placed at a corner of cube, it will be

divided into 8 such cubes. Therefore, electric flux
through the cube is

Charge on outer surface = —50e — 50e
= —100e

225 1500NC~1 @)
=—= 7 V3000
q 15x107* V=Exrsr=—=——=
(a) E 500
1.6 , 1 , 16C, (@)
Py (—) (4V)* =5 Ve = (; = The point 10 cm from centre of sphere will be
2\ny 2 nny -
inside the sphere. Hence,

(b) 1 gr

p Eiciqgn = —— . —
Einsige = 3_807' [r <R] inside 4mey R3

PR
3eor?
i.e.inside the uniformly charged sphere field g =500 % 107%C,r = 10cm = 0.1m,
varies linearly (E « r) with distance and outside

6m

3

Eoutsize = [r = R] Here,

varies according to E « rlz o "

(b) oy 500X 107°x 0.1
* Einside = (9.0 X 107) X (0.60)3

q1 92
ol
f——

958 (b)

According to coulomb’s law, the force of repulsion

between them is
_ 192
4mrer?
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24UF 3uF L 3uF 2uF

H s

6/5 4F

2043 +20

965 (b)
Given electric potential of spheres are same i. e
VA - VB

_Ei = —8x{ volt/meter 51 QG_ 1 Q% _ 0_a ()

. 4me," a  4meq' b Qb

oz = —81V/m As surface charge density o = ——

960 (a) 2 ,

. . . 0, Ql b a b b
Since A and B are at equal potential so potential > —=—=X—== 3 X—==
difference between A and B is zero. Hence W = o2 @2 a @ @
0.0V =0 966 (b)

(a) In equilibrium QF = mg = Q.g =mg =

From figure, it is clear that E atall points on the y- G nr3p) g

axis is along i. Here E of all points on x-axis 12000

-19
cannot have the same direction = 2x1.6x10 X 2%x1072

4
= gnr3 X 900 X 10

>r=17%x10"%m
(a)
Direct formula : (energy density = %SOEZ) X

volume

d, 15 2
=25 _"="5(,=45uF

Here electric potential at origin is zero so no work T
2

is done in bringing a test charge from infinity to
origin. 4
Here dipole moment is in —x direction (—q to + The two capacitors are in parallel so € = :i—z (ky +
q) kz)

Hence only option (a) is correct
(©) (d)

Electric potential at a distance r due to point Vbigdrop = 2 Voman

charge QisV = RTQ and electric field at the same (9

K If dipole be rotated from an initial orientation 6 =

i _ ke
pointE = r2 0, to final orientation 6 = 6,, the total work

_ kQ _ V_Z _ M required is
kQ/V)?  kQ kQ 0
= 4mey Q X 1022V /m W = 2pE sin 6 do

[ k = 1 ] 04
4meg

(b) W = pE[— cos e]gi

> FE

Electric field in the region 1, 3 and 5 is zero
i.e.E, = Es = Eg Where p is dipole moment and E the electric field.

Slope of the line BC < Slope of the line DE
i.e.E, <E,

In first case.
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W = pE(1 — cos 60°) Let the charge (—q) be placed at a distance x from
+6uC. As the resultant force on (—q) is zero
W:pE(l_%):% @ x6x107%  (—q)x15x10°°
A1y X x2 Areg X (2 — x)?
= pE = 2W 6 15 1 V5
- % tVe-x
On solving, we getx = 0.775mor x = —3.44m
W, = pE(1 — cos 180°) (d)
Let AB be a dipole of length l. Hence O be the
W, =2W(1+1)=4w midpoint of the dipole.

In second case,

974 (a) fe———— ——
Charge enclosed in the sphere of radius r AL z 0 B

1
4
q= §1TT3p e 12— 10—

4
q gnr3p o Then the electric field at point O, due to +g

4me T2 4megr? 3g, charge

(©) .

Since aluminium is a metal, therefore field inside

q

E1 :FSO(L_)Z

this will be zero. Hence it would not affect the >

field in between the two plates, so capacity = % =

q
4 - E,=—— long OA
g Femains unchanged =L 4me, 12 (along 04)

(d)
Given, ¢ = 0.05uC = 5 x 1078C and the electric field at point O, due to -q charge

2a = 30mm = 0.03m g =— 1

4me (5)2
E = 10°NC™? 2
Torque acting on an electric dipole placed in an = [

2= (along 0A)
uniform electric field ameg L

_ . Hence, the total electric field at point O
T =pE sin6

For maximum torque 6 = 90° E=E+E

1 4
Tmax =pE=E(q><2a) E = 2. —g
4mey 1
=10°%x5x%x 1078 x 0.03

1 8
= FE 1

= — .0
=15%x103N—m 4meg 12

(b) Now, potential at O, due to +q charge

In steady state charge on C; is 1 gq
_ Cy _ Q Vi= 172
Ql_(cl+cz)xQ_3 et/
1 2¢q

- 4mey 1

and charge on C, is Q, = ( & ).Q =

C1+C; 3¢ =3
978 (a)

+6 4C (-9) +15u4C and potential at point O, due to - g charge

x=0m x=2m
2-x)

sle
¢
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982 (b)

v 1
U:f CV dV =—=CV?
0 2

983 (b)

T ka2:6
A i Al

l&
> «——>

d/3 2d/3
£ 1 1 1 d d
Cair:ﬂ:()'_:_‘i'_: 1 2
d Cmed Cl CZ kl‘gOA kzgoA
klkZSOA
kid, + kody
_ 3X6XegdA _18)(9_405 F
T3x2d/3+6xd/3 4 0 0P
984 (a)

= Cmed =

1 Q? .
Energy U = EQ? for a charged capacitor charge Q
is costant and with the increase in separation C

will decrease (C « %) so overall U will increase

()

. Total charge
Common potential V = g

Total capacitance

. 150 X 107° x 2
" 4mey(10 X 1072 + 20 x 1072)
()

Coulombic force on electron, F, = a,m,

=9x10°V

Similarly, for proton F, = a,m,
Here F,=F,
a.m, = apmy,
_ QeMme
a, = -
(2.5 % 10%2)(9.1 x 1073%)
- 1.6 x 1027
=1.42 x 10°

=1.5x 10 m/s?

987 (d)

The electric field intensity at a point lying outside
the sphere (non-conducting) is

__1 4
" 4mey 12

Where r is the distance of that point from centre

of sphere.

1 .

The electric field intensity at surface of sphere

_q
4‘7T50R2

Or

1
E ooy (i)

R, being the radius of sphere.

The electric field intensity at a point lying inside
the sphere is

__ar
 4meyR3

Or Exr .....(iii)
Also at the centre of sphere r=0.
Hence,

The graphical distribution is shown below

()
In equilibrium
mg 9.6 x 10716 x 10

QF =mg =n=F = 000X 1.6 X 10-7
(c)

ABCDE is an equipotential surface, on

equipotential surface no work is done in shifting a
charge from one place to another

(b)

10
E=—-=-——"="500N/C

|4
d 2x10
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992 (b) Electric charge is quantised. It is an integral
F, = Force on C due to charge placed at A multiple of e = 1.60 X 1071°C
107 x 2 x 107 ()
= 9x10%x — = 1.8N .
(10 x 1072)2 Half disk (charge 3C), and fourth part of rod
Fg = Force on C due to charge placed at B (charge 2C) and charge of —7C are inside the
9 1076 x 2 x 107 cubical surface, so net charge inside the surface =
= 9x10° x 0.1)2 = 1.8N 342-7=-2C

= Flux through the surface ¢ = gi Q) = _S—ZC
0 0

(d)
2
Initially F = k. S—z (fig. A). Finally when a third

spherical conductor comes in contact alternately
with B and C then removed, so charges on B and

+2 Co:{ Fa C are Q/2 and 3Q/4 respectively (fig. B)
y

Net force on C c @) 10
, \‘4\‘Fa
o N a  ap
2+ 2F, Fg cos120° = 1.8N
993 (d) ? :)
U= %QV = Area of triangle OAB | :
995 (b)
AE = 2e X 5V = 10eV = Final kinetic energy = (Q)(ﬂ) ;
10eV Now force F' = k.-252> = -F
(0 (a)
Electri ntial insi n r is constan — —
aniic‘ict ics z:‘:lealtts thast ((j)i i}feo sj:f;tcoe o; ccsncsi?cttc:)r ;10‘; f:rz/cigrisgrcc;]f/capacity C is filled with

(A)

dielectric K,
therefore C, = KC
C = e(;z;A (i) As charge is conserved acy
From equation (i) and (ii) “qrtq=(C+20)V =2V = &K+20C
—=—22==>K=4 v
c 2 2 K+2

(b) (©

a = distance between centre of both spheres Because there is no source of charge
By principle of superposition the net electric field (b)

at point P c )
C = " (series); C, = 4C (parallel)

G C /4 1
"C, 4C 16
(a) ;

Q
P.E. Uo = E
When a slab of dielectric constant k is inserted,
Then C' = Ck

yo 0@ U,
2C' 2Ck k
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100 (c)

6

Torque,
T=pXE
Tmax = PE =6 x10730 x 3 x 10*

=18 x 1072°Nm

(3]
. . . . KS()A
Capacitance with dielectric Ceqiym = 0
K
= Cmedium x E
(0
Charge enclosed by the sphere of radius r; is
L& 1

1
Q = f S(4nr?)dr =f %r(ﬁlm‘z)dr
0 0
T
toQr
= pa
0 R
1 Q _ 1 Qri/rR*
amey 12 4me, 12

S TN
Q —m“")[z]

~E.F.atpisE =

_Qrf
" 4me R4
(@)
As Eox— wn=-3
(d)
Charge on capacitor for when it’s potential
becomes 10V
Q =CV =500x%x10"°x10=5000 % 107%uC

5000%x10~°
100x10~6

~ Required time = = 50 sec

(o)
F = 19142 (110/100) (90/100) times

ie,% times

« net force = — x 100 = 99N
100
()
By using KE = QV = KE = 1.6 X 1071° x 100
=1.6x1071]
(d)
The magnitude of electric field at a axial point P at

a distance z from the origin is given by
Y

- 4qaz 2pz
[ Amey(z2 —a2)2  Amey(22 — a2)2

0 0
Where p = 2qa is the electric dipole moment

= 2p
Forz >> a, |E(Z)| T amegz3

The magnitude of electric field at a equatorial

point Q at a distance y from the origin is given by
- 1 2qa D

|E(y)| = Amey (y2 + a2)3/2 = Ay (y2 + a?)3/2

Fory >> a, E(y)| =P

41TEy Y3

E
Forz=y>>a,- Eol _

E
(d)

In the given system, no current will flow through
the branch €D so it can be removed

e C>-~"‘~‘
g ‘\\/ 5 uF

Effective capacitance of the system =545 =
10uF

(b)

Potential energy of charges Q; and @, at 10cm

apart

1 12x107%x5x107°

" 4me, 0.1

~9x10%x60x 107"

- 0.1

At 6 cm apart,
~9x10”x60x 107"

E.= 0.06 =9J

~ Work done = (9 —5.4)] =3.6]
(9
By Gauss Law
(b)
Suppose in the following figure, equilibrium of
charge B is considered. Hence for it’s equilibrium
|Fal = |Fc|
1 Q° 1 qQ
- = _—
4dtey 4x? 4mey x?

=54x10"1=54]

- 8
Q. =Q q Fe

Fpe—( )—)—ch )—(—\ )—) Fa

A C B
X1 X2

X
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Short trick : For such type of problem the
magnitude of middle charge can be determined if 5
either of the extreme charge is in equilibrium by If charge B is in equilibrium then g = —Q4 ();—2)
using the following formula

2
If charge A is in equilibrium then g = —Qp (%)

If the whole system is in equilibrium then use
either of the above formula

Session : 2025-26 AS PER NEW NTA SYLLABUS
Total Questions : 1053

PHYSIGS ( QUESTION BANK )
1.ELECTRIC CHARGES AND FIELDS

Assertion - Reasoning Type
This section contain(s) 0 questions numbered 1 to 0. Each question contains STATEMENT 1(Assertion) and
STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1
b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

Statement 1: When charges are shared between any two bodies, no charge is really lost, but some loss
of energy does occur
Statement 2: Some energy disappears in the form of heat, sparking etc

Statement 1: Dielectric breakdown occurs under the influence of an intense light beam

Statement 2: Electromagnetic radiations exert pressure
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Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Electrons move away from a low potential to high potential region

Because electrons have negative charge

The surface charge densities of two spherical conductors of different radii are equal.
Then the electric field intensities near their surface are also equal
Surface charge density is equal to charge per unit area

Electric lines of force cross each other

Electric field at a point superimposes to give one resultant electric field

A parallel plate capacitor is connected across battery through a key. A dielectric slab of
constant K is introduced between the plates. The energy which is stored becomes K
times

The surface density of charge on the plate remains constant or unchanged

If three capacitors of capacitance C; < C, < (5 are connected in parallel then their
equivalent capacitance C,, > C3
1 1 1 1

—_— =t — 4 —
C, € C G

A point charge is brought in an electric field. The field at a nearby point will increase,
whatever be the nature of the charge
The electric field is independent of the nature of charge

Mass of ion is slightly differed from its element

Ion is formed, when some electrons are removed or added so mass changes

For a charged particle moving from point P to point Q, the net work done by an
electrostatic field on the particle is independent of the path connecting point P to point Q
The net work done by a conservative force on an object moving along a closed loop is

Zero

If a proton and an electron are placed in the same uniform electric field. They experience
different acceleration
Electric force on a test charge is independent of its mass
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Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

If the distance between parallel plates of a capacitor is halved and dielectric constant is
made three times, then the capacitance becomes 6 times
Capacity of the capacitor does not depend upon the nature of the material

A charged capacitor is disconnected from a battery. Now if its plate are separated farther,
the potential energy will fall
Energy stored in a capacitor is equal to the work done in charging it

A number of capacitors are connected in series with each other. If U; U; Uz be the energy
stored in them respectively then total energy stored is U1 + Uz+ Uz+.....
Potential energy is the scalar quantity.

The force with which one plate of a parallel plate capacitor is attracted towards the other
plate is equal to square of surface density per g, per unit area

The electric field due to one charged plate of the capacitor at the location of the other is
equal to surface density per g,

The tyres of aircraft’s are slightly conducting

If a conductor is connected to ground, the extra charge induced on conductor will flow to
ground

On going away from a point charge or a small electric dipole, electric field decreases at
the same rate in both the cases

Electric field is inversely proportional to square of distance from the charge or an electric
dipole

For practical purpose, the earth is used as a reference at zero potential in electrical
circuits
The electrical potential of a sphere of radius R with charge Q uniformly distributed on the

surface is given by e R
0

A and B are two conducting spheres of same radius A being solid and B hollow. Both are

charged to the same potential. Then charge A =charge B
Potentials on both are same.

A metallic shield in form of a hollow shell may be built to block an electric field

In a hollow spherical shield, the electric field inside it is zero at every point
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Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Conductors having equal positive charge and volume, must also have same potential

Potential depends only on charge and volume of conductor

Annihilation of electron and positron is an example of decay of charges

In the process of annihilation an electron and a positron combine to give gamma ray

The coulomb’s force is the dominating force in the universe.

The coulomb’s force is the weaker than the gravitational force.

A small metal ball of mass m is suspended from a thread of length I between the plates of

a large capacitor. If a charge +q is placed on the ball and the upper plate is positively
charged then time period of the ball increases.
Vi

Time period of the ball is given by T= 2n T—1e/m

The coulomb face is the dominating force in the universe

The coulomb force is weaker than the gravitational force

A molecule having intrinsic dipole moment is called polar molecule.

Centre of positive charge does not coincide with the negative charge in a polar molecule.

Surface of a symmetrical conductor can be treated as equipotential surface

Charges can easily flow in a conductor

If three capacitors of capacitances Ci1< Cz< C3z are connected in parallel and in series then

their equivalent capacitance Cp,>Cs,

1 1 1 1
a = o +a+a and Cs= C1+ C2+ C3

A bird perches on a high power line and nothing happens to the bird

The level of bird is very high from the ground

If a point charge q is placed in front of an infinite grounded conducting plane surface, the
point charge will experience a force
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Statement 2: This force is due to the induced charge on the conducting surface which is at zero
potential

Statement 1: Displacement current goes through the gap between the plates of a capacitor when the
charge of the capacitor does not change

Statement 2: The displacement current arises in the region in which the electric field and hence the
electric flux does not change with time

Statement 1: When a charge 'q’ is take from the centre of the surface of the sphere its potential energy

changes by %
0

pr

Statement 2: The electric field at a distance r(r < R) from the centre of the sphere is 3o
0

Statement 1: The electric field due to a dipole on its axis line at a distance r is E. then, electric field due
to the same dipole on the equatorial line and a the same distance will be g

Statement 2: Electric field due to dipole varies inversely as the squares of distance.
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1

(b)
Charge is always conserved but energy is lost in
the term of heat

()

Electron has negative charge, in electric field
negative charge moves from lower potential to
higher potential

(b)
As 0, = o, [Given]
41 _ 9 9 _TE

. — 1
- = = 1 [Letry andr
pre Sl rzz[et 4, and r, be two

different radii]

Then the ratio of electric field intensities near the
surface of spherical conductor,
dmegr}  qp 1

X—==1i.e.E;=E
9, 7”12 1 2

If electric lines of forces cross each other, then the
electric field at the point of intersection will have
two direction simultaneously which is not
possible physically

()

In the given case V = V; [constant]
Energy stored in the capacitor = % cv?

C - KC, so energy stored will become A times

Q = CV, so Q will become K times

=~ Surface charge density ¢’ = % = Ko,

()

Equivalent capacitance of parallel combination is
Cp = C1 + CZ + C3

(d)

Electric field at the nearby point will be resultant
of existing field and field due to the charge
brought. It may increase or decrease if the charge
is positive or negative depending on the position
of the point with respect to the charge brought

(b)

Electron and proton have same amount of charge
so they have same coulomb force. They have
different accelerations because they have

. F
different masses [a = %]

Therefore, both assertion and reason are true and
reason is not the correct explanation of the
assertion

(b)
By the formula capacitance of a capacitor
KA K

C, =63 X — X —
1= & docd

¢, K, dy K_dj2 1
Hence,—l——lx—2=zxi—

= =-or(C, =6C
C,  dy K, 3K 6 2 1

Again for capacity of a capacitor C = >

Therefore, capacity of a capacitor does not
depend upon the nature of the material of the
capacitor

(d)

Battery is disconnected from the capacitor

— _ Q% _ Q%
So @ = constant. Energy = _— = ve

= Energy « d
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(b)

The total energy stored in series combination of
capacitors is the sum of energies stored in the
individual capacitorsi.e., U=U; + U, + U3 + ---is
also true that potential energy is the scalar
quantity.

(d)

The electric field due to one charged plate at the
location of the other is E = 0/2¢, and the force
per unitareais F = ¢ E = 02 /2¢,

(b)

During take off and landing, the friction between
tyres and the run way may cause electrification of
tyres. Due to conducting nature of tyre, the charge
so collected is conducted to a ground and
electrical sparking is avoided

(d)

The rate of decrease of electric field is different in
the two cases. In case of a point charge, it
decreases as 1/r2 but in the case of electric dipole
it decreases more rapidly, as E o« 1/r3

(b)

Statement 1 is true by information

Statement 2 is true by formula. But statement 2 is
not the explanation of statement 1

(a)

Let Q4 andQp be the charges on the solid and the
hollow conducting spheres respectively and R be
the radius of each sphere. When charge is given to
a solid conducting sphere, it appears on the outer
surface. For the calculation of electric field or
potential due to a sphere (Whether hollow or
solid) at a point on or outside the sphere, the
charge behaves as if it is concentrated at the
center of the sphere. If V,andd Vg are potential of
two spheres, then

A 4me, R B 4me, R
Since, V, =Vp

= Qs =0Up
(a)

In a hollow spherical shield, the charge is present
only on its surface but charge is zero at every

point inside the hollow sphere. Hence, the
metallic shield in form of hollow shell may be
built to block an electric field

(d)

Electric potential of a charged conductor depends
not only on the amount of charge and volume but
also on the shape of the conductor. Hence if their
shapes are different, they may have different
electric potential

(d)

It is an example of conversation of charges

(d)

Gravitational force is the dominating force in
nature not coulomb’s force. Gravitational force is
the weakest force.

(d)

Figure shows the forces on the metal ball, when
the upper plate of the capacitor is positively
charged.

If E is strength of the electric field between the
plates, then apparent weight of the ball

Diagram
mg' =mg + qE

=g+ 3B
g =9t m

The period of oscillation of the ball is given by

T = 2n\/i= 21 / L
g g+qE/m

Since, g + qE /m>g, the time period of the ball
will decrease.

(d)

Gravitational force is the dominating force in
nature and not coulomb’s force. Gravitational
force is the weakest force. Also, Coulomb’s force
>> gravitational force

(a)

A polar molecular has intrinsic dipole moment or
permanent dipole moment, so it is called an
electric dipole. In a polar molecule, the centers of
positive and negative charges do not coincide
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with each other because of asymmetric shape of
molecule.

(a)
Potential is constant on the surface of a sphere so
it behaves as an equipotential surface

()

In series combination

1 1

C, (3
In parallel combination
Cp=C+C+Cs
Thus, it is obvious that

C, > C;

(0

When the bird perches on a single high power
line, no current passes through its body because
its body is at equipotential surface i. e., there is no
potential difference. While when man touches the
same line, standing bare foot on ground the
electrical circuit is completed through the ground.
The hands of man are at high potential and his
feet’s are at low potential. Hence large amount of
current flows through the body of the man and
person therefore gets a fatal shock

(@)

This is the concept of electric image

If we are asked to find the force between an
infinite earthed conductor and a point charge q
placed at perpendicular distance [ from the
earthed conductor (see figure), than we proceed
as follows

Firstly, the conductor being earthed implies V = 0

Electrical
image of g

So, we redraw the situation in which we replace
the conductor and introduce an IMAGE charge —q
as shown

The force between the two charges (object charge
q and image charge —q) is the electrostatic force
between the infinite grounded conductor and g

2 2

1 o
i [attractive in

1
So, F 1 =
4TrE) 412

T ame, (21)2
nature]

(d)

Displacement current is not the current produced
due to charge carries but it is due to varying
electric flux with time. It is the current in the
sense that it produces a magnetic field. The
displacement current is given by

do.

la =g

It will happen when charge on capacitor does not
remain constant but changes with time

(d)

g

3KQ KQ
V=R @I =R 1

KQ

L AU = =<
2R 1

1 1 4mR®  pR%*q
~ame, 2RP T3 17 Teg,

(9

We know that for an electric dipole,

1 /2p
Eaxiar = 4re, (r3)

__1 p
And Eequatorial - 4me, (r3)

Hence, from Egs. (i) and (ii)

Eqxial _

2 Eequatorial

E
Hence. Eequatorl’al =3
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Reason is false as electric field due to dipole

. . . 1
varies inversely as cube of distance i.e., E « -y

Session : 2025-26 AS PER NEW NTA SYLLABUS
Total Questions : 1053

PHYSIGS ( QUESTION BANK )
1.ELECTRIC CHARGES AND FIELDS

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, g, 1, ) in columns II.

1. Six point charges, each of the same magnitude g, are arranged in different manners as shown in Column II.
In each case, a point M and a line PQ passing through M are shown. Let E be the electric field and V be the
electric potential at M (potential at infinity is zero) due to the given charge distribution when it is at rest.
Now, the whole system is set into rotation with a constant angular velocity about the line PQ. Let B be the
magnetic field at M and u be the magnetic moment of the system in this condition. Assume each rotation
charge to be equivalent to a steady current

Column-I Column- II

(A) E=0

Charge are at the corners of a regular hexagon.
M is at the centre of the hexagon. PQ is
perpendicular to the plane of the hexagon
P
R B
M

o

Charges are on a line perpendicular to PQ at
equal intervals. M is the mid-point between

the two innermost charges

Charges are placed on two coplanar insulating
rings at equal intervals. M is the common
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centre of the rings. PQ is perpendicular to the
plane of the rings

Charges are placed at the corners of a
rectangle of sides a and 2a and at the mid
points of the longer sides. M is at the centre of

the rectangle. PQ is parallel to the longer sides
+ |P :

N AN

+N At |MU
0

Charges are placed on two coplanar, identical
insulating rings at equal intervals. M is the
mid-point between the centres of the rings. PQ
is perpendicular to the line joining the centres
and coplanar to the rings
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1) a ‘
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1

By symmetryanE =0,V =0,B =0
p = NIA but Iefrective = 0, So, 4 = 0

E # 0,V = 0 Since Iqffective = 0
=>B=0andu=0

E = 0 (By Symmetry)

V' # 0 (Since distances are different)
B # 0 (Since Radius is different)
u*0

(s)

P 0

E = 0 (By Symmetry)
V' # 0 (Since distances are different)
B+#0
u+0
®
+ -

A A

R A+ | MA_A
0

E #0,V =0,u =0,B = 0and given each rotating
charge to be equivalent to a steady currentso B =
0 so (t — C) and it was not given that each
rotating charge to be equivalent to steady current
then B # 0
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