Consider a sphere of radius R which carries a uniform
R
charge density p. Ifa sphere of radius — is carved out of

| Ea |
it, as shown, the ratio | En | of magnitude of electric

field E, and Epg. respectively, at points A and B due to
the remaining portion is: 19 Jan. 2020, 1]
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Two identical electric point dipoles have dipole moments

- N —> A
Py =Pi and P, =—Pi and are held on the.x axis at distance

‘a’ from each other. When released, they move along x-
axis with the direction of their dipole moments remaining
unchanged. If the mass of each dipole 1s ‘m’, their speed
when they are infinitely far apartis:  [Sep. 06, 2020 (I1)]
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(b) Let v be the speed of dipole.
Using energy conservation

K,.+U,»=Kf+Uf
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p, cos(180°) = %mvl + —;-mvz +0

{ Potential energy of interaction between dipole
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An electric dipole 1s formed by two equal and opposite
charges g with separation d. The charges have same mass
m. It 1s kept in a uniform electric field £. If it 1s slightly
rotated from its equilibrium orientation, then its angular
frequency o 1s : [8 April 2019, 11|
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1
S . or Exd4m?=—[S(4nr?)dr
Let a total charge 2 Q be distributed in a sphere of radius )

R, with the charge density given by p(r) = kr, wherer 1s

the distance from the centre. Two charges A and B, of - Q or Exdml= J' (kr)(47r> )dr
each, are placed on diametrically opposite points, at equal 0%
distance, a, from the centre. If A and B do not experience 2 Ank( F4
any force, then. [12 April 2019, 11] = SR g | 4
3R ok 2 .
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From above equations,
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From equations (ii1) and (iv), we have
a=8 V4R




A charge Qs placed at a distance a/2 above the centre of the
square sur face of edge a as shown in the figure. The electric

flux through the square surface is: : . : :
[Online April 15, 2018] (b) When cube is of side a and point charge Q is at the

center of the cube then the total electric flux due to this

0 charge will pass evenly through the six faces of the cube.

(a) 3g, P So, the electric flux through one face will be equal to 1/6
of the total electric flux due to this charge.
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Four closed surfaces and corresponding charge distribu-
[Online April 9, 2017

tions are shown below.

Let the respective electric fluxes through the surfaces be
®,D,, ®;,andD,. Then :
@ ¢<P,=0,>0,
© ¢=0,=0,=0,

b) >P0,>D,>0,
d ®>D,; 0, <D,

(¢) The net flux linked with closed surfaces S, S,,S; &S,
are

1
For surface S, ¢ = 8—(2CI)

1
For surface S,, ¢2 = —(q+q+q-q)= —2q
€0 €0

1 1
For surface S, ¢3 = S—(Q +q) = S—(ZQ)
0 0

1 1
For surface S, ¢4 = —(84-2q-49)=—(29)

Hence, ¢, =, =5 = ¢2 1.e. net electric ﬂu>?is same for all
surfaces.

Keep in mind, the electric field due to a charge outside (S,
and S,), the Gaussian surface contributes zero net flux
through the surface, because as many lines due to that
charge enter the surface as leave it.



The region between two concentric spheres of radii 'a' and

'b', respectively (see figure), have volume charge density
A . : :

p= ML where A is a constant and r 1s the distance from

the centre. At the centre of the spheres is a point charge
Q. The value of A such that the electric field in the region

between the spheres will be constant, is: [2016]
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For E to be independent of “»’
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