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Topic 3: Electric Flux & Gauss’s Law

1) A point charge +q is placed at mid point of a cube of side ‘L’. The electric flux emerging from the cube
is

@2 Ol
(©) 612 o (d) zero

2) A charge Q is placed at the corner of a cube. The electric flux through all the six faces of the cube is

(@) Q/3¢g, (b) Q/6¢g,
(c) Q/8g (d) Qleg
3) A charge QuC is placed at the centre of a cube, the flux coming out from any surface will be
Q100 Q100
@) P x 10 (b) e x 10
Q Q
© 24¢gg @ 8¢

4) A charge q is located at the centre of a cube. The electric flux through any face is

q 2mq
41tq q
© 6(4meg) @ 6(4meg )

5) A square surface of side L metres is in 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
in SI units associated with the surface is

- — > >
1> — E
(a) EL?/2 (b) zero
(c) EL2 (d) ELY (220)

6) A hollow cylinder has a charge q coulomb within it. If ¢ is the electric flux in units of voltmeter
associated with the curved surface B, the flux linked with the plane surface A in units of voltmeter will be

B
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7) A square surface of side L meter in the plane of the paper is placed in a uniform electric field E
(volt/m) acting along the same plane at an angle 6 with the horizontal side of square as shown in Figure.
The electric flux linked to the surface, in units of volt. m, is
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(a) EL? (b) EL2?cos 0
(c) EL?sin 0 (d) zero

8) 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) increase four times (b) be reduced to half
(c) remain the same (d) be doubled

9) What is the flux through a cube of side “a’ if a point charge of g is at one of its corner:

(a)i—j ) 5
(c)% (d)%

10) The electric field in a certain region is acting radially outward and is given by E = Aa. A charge
contained in a sphere of radius ‘a’ centred at the origin of the field, will be given by

(@) A gq a2 (b) 4 Ttey Ad®
(c) g9 Ad® (d) 4 ey Ad?

11) A charged particle q is placed at the centre O of cube of length L (A B C D E F G H). Another same
charge g is placed at a distance L from O. Then the electric flux through ABCD is
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(@) g/4meol (b) zero
(c) g/2meol (d) g/3meoL

12) If the electric flux entering and leaving an enclosed surface respectively is ¢: and ¢ , the electric
charge inside the surface will be

(@) (92 —01)e0 (b) (b1 — d2)/eo
(€) (¢2 = d1)/e0 (d) (¢1 - d2)eo

13) 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 the direction normal to the direction of the field

(c) a torque as well as a translational force

(d) a torque only

14) The flat base of a hemisphere of radius a with no charge inside it lies in a horizontal plane. A uniform
electric field E is applied at an angle g with the vertical direction. The electric flux through the curved

surface of the hemisphere is

45 E"
ma’E
(a) Ta’E (b) s
© ma’E ) (TM+2ma)?E
2z (2v2)°

15) Two point dipoles moment p, and p, are at a distance x from each other and p, Il p,. The force
between the dipole is:

(a) 1 4pip2 (b) 1 3pip;
4mey x4 4mgy  x3
4mey, x* 4Ty x*
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16) The electric field in a region of space is given by, E = Eof + 2Eoj where Eo = 100 N/C. The flux of the
field through a circular surface of radius 0.02 m parallel to the Y—Z plane is nearly:

(a) 0.125 Nm?/C (b) 0.02 Nm?/C
(c) 0.005 Nm?/C (d) 3.14 Nm?/C

17) The region between two concentric spheres of radii ‘a’ and ‘b’, respectively (see figure), have volume

A
charge density p = . where A is a constant and r is 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:
(&

2Q 2Q
@ -7 0) a2
Q Q
© 2T a2 () 27 (b2-a2?)

18) Four closed surfaces and corresponding charge distributions are shown below.

% 5, 5

Let the respective electric fluxes through the surfaces be @4, ®,, @3, and ®4. Then:

@ P <D =D3> Dy (b) ®1> D> O3> O,
C)P1=D,=D3=1D, (d) D1> P3; P < Dy

19) An electric dipole has a fixed dipole moment p which makes angle 6 with respect to x - axis. When
subjected to an electric field E, = E7 , it experiences a torque T, = ti. When subjected to another electric
field E, = \/3E,] it experiences torque T, = T;. The angle 8 is

(a) 60° (b) 90°

(c) 30° (d) 45°



ANSWER KEY

1 2 3 4 5 6 7 8 9 10
a d a c b d d c b b
11 12 13 14 15 16 17 18 19
b a c b c a c c a
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