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Electric Charges and Fields Important Questions With Answers

NEET Physics 2023

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

(2 =9 10°Nm?/C?)

471'60

a)zero b)50V ¢)200V d)400V

Solution : -

The electric potential due to the dipole
V = kPcoso _ 9x10°x16x107 1

r (0.6) 2
V=200V

2. A spherical conductor of radius 10 cm has a charge of 3.2 x 10~ " C distributed uniformly. What is the magnitude
of electric field at a point 15 cm from the centre of the sphere?

(& =9 10°Nm?/C?)

47eg T
a)1.28 x 10" N/C 1b)1.28 x 10 N/C ¢)1.28 x 10° N/C d)1.28 x 10 N/C
Solution : -
_ 1 9 _ 9x10°x3.2x107"
dmey 12 (15x1072)?

E=1.28 x 10° N/C
3. Two point charges A and B, having charges +Q and -Q respectively, are placed at certain distance apart and

force acting between them is F. If 25 % charge of A is transferred to B, then force between the charges becomes:

a)2L b LLL ) if o)F

Solution : -
+Q -
A* L & +B
2
F= =2
If 25 % of charge of A transferred to B then
Q 3Q
qp=Q—- 7 =T and
Q -3Q
w=-Q+t7="7
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4. Two parallel infinite line charges with linear charge densities +AC/m and — AC/m are placed at a distance of
2R in free space. What is the electric field mid-way between the two line charges?

a)%N/C b) 2=N/C ¢):2=N/C d)Zero

coR 27meoR
Solution : -
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Electric field due to line charge (1)
=y 2

El - 27’I’EOR lN/C

Electric field due to line charge (2)
Ez - 27eoR lN/C

Enet = El + E2
U L
2meg R 2meg R

=2 _iN/C

27‘I’€0R

5. The electric field in a certain region is acting radially outward and is given by E=Ar. A charge contained in a
sphere of radius ' a ' centred at the origin of the field, will be given by:
a) Aega?  b)4megAa®  c)ggda®  d) AmegAa’
Solution : -
Net flux emmited from a spherical surface of radius according to Gauss's theorem
¢net = Z-LZ

or, (Aa) (4ma?) = £

€0
SO, Qin — 47T€0A8.3
6. An electric dipole of dipole moment p is aligned parallel to a uniform electric field E. The energy required to rotate
the dipole by 90° is
a)pE? b)p’E c¢)pE d) Infinity
Solution : -
When electric dipole is aligned parallel ¢ = 0° and the dipole is rotated by 90° i.e., g = 90°.
Energy needed to rotate the dipole W = Uy — U; = (—pE cos 90°) — (—pE cos 0°) = pE.
7. Acharge ' 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:
a)Q/2 b)-Q/4 c)Qi4 d)-Q2

Solution : -
The system of three charges will be in equilibrium
A q B

Qe—r—> O+ —Pé

For this, force between charge at A and B+ force between charge at point O and either at A or B is zero.

KQ? KQq
r2 + (7“/2)2 =0

ie.,
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KQ*+4KQ,=0

=4q9=-Q
Q

:>q:—I

. Two metallic spheres of radii 1 m and 3 cm are given charges of —1 x 1072C and 5 x 10~2C, respectively. If

these are connected by a conducting wire, the final charge on the bigger sphere is:
a)2x1072C b)3x102C ¢)4x1072C d)1x 10 2C
Solution : -
At equilibrium potential of both sphere becomes same if charge of sphere one x and other sphere Q-x then where
Q=4x10"%C
U1 = V2

kx __ k(Q—x)

lcm 3 cm

3r=Q —zrz=4r=Q
o= 2 =200 -1 %1077
Q=Q—x=3x102C

. What is the flux through a cube of side ' a ' if a point charge of q is at one of its corner:

2q q q q 2
a) N b) 8_60 C) BN d) 2—8060/

Solution : -
Eight identical cubes are required to be arranged so that this charge is at centre of the cube so formed

L=

880

— )y ———p

The electric potential V at any point (x, y, z) all in metres in space is given by V = 422 volt. The electric field at
the point (1,0,2) in volt/metre is:

a) 8 along positive X-axis b) 16 along negative X-axis c¢) 16 along positive X-axis

d) 8 along negative X-axis

Solution : -

P— | dvT dvj

E= |:dm2+dy']+d2k{|

= —8 X 7 volt / metre

E(I,O,Z) = —8zV/m

. Acharge Q is enclosed by a Gaussian spherical surface of radius R. If the radius is doubled, then the outward

electric flux will .
a) increase four times  b) be reduced to half ¢) remain the same d) be doubled

Solution : -
According to Gauss's theorem,
¢ = Qin
= =
Therefore, the net flux depends only on the charge enclosed by the surface. Thus, there will be no effect on the
net flux if the radius of the surface is doubled.

The electric field at a distance % from the centre of a charged conducting spherical shell of radius R is E. The

electric field at a distance % from the centre of the sphere is:

a)Z b)zero )E d)Z
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17. A charge q is located at the centre of a cube. The electric flux through any face is

Solution : -
Electric field at a point inside a charged conducting spherical shell is zero.

Two positive ions, each carrying a charge q, 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 of an electron)

dreoFd? 4megFe? 4reg Fd? dregFd?
a) fall p) [P g ) | 1L

e2

Solution : -

Suppose n be the number of electron missing.
2

F=-2L -5

4meg d?
= q = \/4neyd?F = ne
dreoFd?
e2
The mean free path of electrons in a metal is 4 X 1078 m. 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)5x 1071 p)8x 107" ¢)5x 10" d)8 x 107

=.n=

Solution : -
E=Y - _2
d 4x1078

=0.5x10* =5 x 10"Vm™*

Three point charges +q, -q 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) \/iqa along the line joining points (x=0, y=0, z=0) and (x=a, y=a, z=0)

b) ga along the line joining points (x=0, y=0, z=0-and (x=a, y=a, z=0) c) v2qa along +ve x direction,

d) \/§qa along +ve y direction,

Solution : -

Three point charges +q, —2q and +q are placed at points B(x=0, y=a, z=0),

O(z = 0,y = 0,z = 0) and A(x=a, y=0, z=0) The system consists of two dipole moment vectors because of
—
(+q and -q ) and again because of (+q and -q) charges having equal magnitudes ga units - one along O A and
— —
other along O B. Hence, net dipole moment, p... = +1/(ga)? + (qa)? = v/2qa along OP at an angle 45° with

positive X-axis.

. An electric dipole of moment p is lying along a uniform electric field E. The work done in rotating the dipole by
90°is :
a)2. b)2pE c)pE d)v2pE
Solution : -

During dipole rotating work done = p(E)(1 — cosq)
If g = 90° work done = pE(1 — 0) = pE

q 2mq 4dmq Tq
) 6(4meg) b 6(4meg) c) 6(4meg) d 6(4meg)
Solution : -
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Cube has 6 faces. Flux through any face is given by
¢am

¢= 5, = 6(4me)

An electron is moving round the nucleus of a hydrogen atom in a circular orbit of radius r. The coulomb force F
between the two is (where K = 41%&0 )

25 2i o-KZF d)—-KZ7

a)Kﬁr b)Kﬂr c) Kﬁr d) Krgr

Solution :

Charges (- ) on eIectron and (e) on proton exert a force of attraction given by
Force = (K) e) )p = Ky

o :

A charge Q mc is placed at the centre of a cube, the flux coming out from any surface will be:

Q —6 Q -3 Q Q

|m

Solution : -

Total flux out of all six faces

_ Qx107®

=

Therefore, flux coming out of each face

_ Q 6
= e x 107°C

If a dipole of dipole moment p is placed in a uniform electric field 177 then torque acting on it is given by:
a)7=p-E b)7=pxE cf=p+E d7=p—E

Solution : -

We have Dipole moment of the dipole = p and uniform electric field = E. We know that dipole moment

(p) = 0.a (where @ is the charge and a is dipole length). And when a dipole of dipole moment p is placed in a
uniform electric field 177 then Torque (t)= Either force x perpendicular distance between the two forces

— @aEsinqort = @Esinfor 7 = p x E.

. The electric intensity due to a dipole of length 10 cm and having a charge of 500 mC, at a point on the axis at a

distance 20 cm from one of the charges in air, is
a) 6.25 x 10' N/C b)9.28 x 10" N/C ¢)13.1 x 10" N/C d) 20.5 x 10’ N/C

Solution : -

We have, length of the dipole (21)=10 cm=0.1 m or 1 =0.05 m Charge on the dipole (q)=500 mc = 500 X 10°5C
and distance of the point on the axis from the mid-point of the dipole

(r) =20+4+5=25cm = 0.25 cm = 0.25 m.

Electric field intensity at the given point

. 2(g-20)r
Point (E) = ﬁso X —(riﬂ)z

2(500x107%x0.1) x0.25
2 2 2
[(0.25) —(0.05) ]

= 2210 _ §95 x 107 N/C
3.6x10

One metallic sphere A is given positive charge whereas another identical metallic sphere B of exactly same mass
as of Ais given equal amount of negative charge. Then

a) mass of A and mass of B still remain equal b) mass of Aincreases c¢) mass of B decreases

d) mass of B increases

=9 x10% x

In general, metallic ropes are suspended from the carriers to the ground which take inflammable material. The
reason is
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a) their speed is controlled  b) to keep the gravity of the carrier nearer to the earth

c) to keep the body of the carrier in contact with the earth d) nothing should be placed under the carrier
In charging by induction

a) body to be charged must be an insulator b) body to be charged must be a semiconductor

c) body to be charged must be a conductor d) any type of body can be charged by induction

Charge on a body is g1 and it is used to charge another body by induction. Charge on second body is found to be
g2 after charging. Then

a)Z—;zl b)Z—;<1 C)Z—lgl d)Z—;zl

An object of mass 1kg contains 4 x 10%° atoms. If one electron is removed from every atom of the solid, the

charge gained by the solid of 1g is
a)28C b)6.4x102C ¢)3.6x10°C d)9.2x10%C

Number of electrons present in a negative charge of 8 C is
a)5x101° b)25x10" ¢)12.8x 10" d)1.6x10'°

Sl unit of electrical permittivity is

a)N-m2C2 b)Am=2 ¢c)NC' d)C2N"'m=2

Two charges + 1 1 Cand +4u C are situated at a distance in air. The ratio of the forces acting on them is
a)1:4 b)4:1 ¢)1:1 d)1:16

A force of 2.25 N acts on a chrage of 15 x 10" C. The intensity of electric field at that point is

a)150 NC' b)15NC' ¢)1500 NC' d) 1.5 NC!

A hemisphere is uniformly charged. The electric field at a point on a diameter away from the centre is directed
a) perpendicular to the diameter b) parallel to the diameter c) at an angle tilted towards the diameter
d) at an angle tilted away from the diameter

Two equal and opposite charges each of 2C are placed at a distance of 0.04 m. Dipole moment of the system will
be

a)6x108C-m b)8x102C-m ¢)1.5x10°C-m d)8x10°C-m

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° ¢)180° d)None of these

In an electric field E, the torque acting on a dipole moment p is

a)pE b)pxE <c)zero d)Exp

When an electric dipole p is 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°

In a system, 'n' electric dipole are placed in a closed surface. The value of emergent electric flux from enclosed
surface is

q 2q 2q
a) = ) e c) T d) zero
The intensity of electric field at the surface of conducting hollow sphere is 10 NC™! and its radius is 10 cm. The

value of electric field at the centre of sphere is
a)zero b)10NC' c¢)1NC' d)100NC"

The surface densities on the surfaces of two charged spherical conductors of radii R1 and Ry are equal. The ratio
of electric intensities on the surfaces are

a)R?/R2 b)R2/R? c)R;/R, d) 1:1

The electric flux in a charged spherical conductor is
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a) zero inside and outside the sphere b) maximum inside the sphere and zero outside the sphere
c) zero inside the sphere and decreases outside the sphere with increase of square of distance.
d) maximum inside the sphere and decreases outside the sphere with increase of distance.

Radius of a hollow sphere is R and a charge q is placed at the centre of hollow sphere. If the radius of sphere
becomes half and charge also becomes half, then the value of emergent total flux from the surface of sphere is
a)4q/ey b)2g/eg ©)q/2ep d)g/eg

The number of electrons that must be removed from an electrically neutral silver dollar to give it a charge of + 2.4
Cis

a)25x10" b)1.5x10" ¢)1.5x10" d)2.5x107"9

Two identical metallic spheres having charges +4q and -2q are placed with their centres r distance apart. Force of
attraction between the spheres is F. If the two spheres are brought in contact and then placed at the same

distance r apart, the force between them
a)F b)F/2 c)F/4 d)F/8

The unit of intensity of electric field is
a)N/m b)C/N c)N/C d)J/IN

Electric field of a system of charges does not depend on

a) position of charges forming the system

b) distance of point (at which fieldis being observed) from the charges forming system

c) value of test charge used to find out the field d) separation of charges forming the system

Gauss' law is true only if force due to charges varies as

ar’ br?z ¢rd dr*

For a given surface, the ffE - 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 surfaceis zero d) the flux is only going out of the surface

A charge on a sphere of radius 2 cm is 2 C while charge on sphere of radius 5 cm is 5uC. Find the ratio of an
electric field on distance of 10 crn from centre of the sphere.

a)1:1 b)2:5 ¢)5:2 d)4:25

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.

Two similar spheres having +Q and -Q charges are kept at a certain distance. F force acts between the two. If at
the middle of two spheres, another similar sphere having +Q charge is kept, then it experiences a force in
magnitude and direction as

a) zero having no direction. b) SF towards +Q charge. ¢) SF towards -Q charge.

d) 4F towards +Q charge

A charge Q is divided into two parts of g and Q - q. If the coulomb repulsion between them when they are
separated is to be maximum, the ratio of Q/q should be
a)2:1 b)12 c)4:1 d)1/4





