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ELECTRIC FLUX AND GAUSS LAW

lllustration

1. A point charge Q is placed at the corner of a square of

side a. Find the flux through the square.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_oetVvInfeEb0

2. Find out the flux through the curved surface of a
hemisphere of radius R if it is placed in a uniform electric

field E as shown in figure

o Watch Video Solution

3. Find the flux of the electric field through each of the five

surfaces of the inclined plane as shown in figure. What is


https://dl.doubtnut.com/l/_AgPJt9hM3Fkh
https://dl.doubtnut.com/l/_cXllVANfzU2D

the total flux through the entire closed surface?

Lo

o Watch Video Solution

4. Consider a cylindrical surface of radius R and length | in
a uniform electric field E. Compute the electric flux if the

axis of the cylinder is parallel to the field direction.

o Watch Video Solution

5.A charge Q is placed at a distance a /2 above the centre
of the square surface of edge a as shown in the figure
P

The electric flux through the square surface is :


https://dl.doubtnut.com/l/_cXllVANfzU2D
https://dl.doubtnut.com/l/_15DhCU4YetGO
https://dl.doubtnut.com/l/_64apoOPbPKoU

o Watch Video Solution

6. In figure, a charge q is placed at a distance § — 0 near
one of the corners of a cube of edge | on a line of

symmetry along diagonal.

1. What is the flux through each of the faces containing
the point a?

2. What is the flux through the other three faces?



https://dl.doubtnut.com/l/_64apoOPbPKoU
https://dl.doubtnut.com/l/_w0jBM6kRhQSt

o Watch Video Solution

7. 51 and S5 are two hollow concentric spheres enclosing
charges @ and 2Q), respectively, as shown in figure.

i. What is the ratio of the electric flux through §; and Sy?
ii. How will the electric flux through sphere S; change if a

medium of dielectric constant 5 is introduced in the space


https://dl.doubtnut.com/l/_w0jBM6kRhQSt
https://dl.doubtnut.com/l/_szWI3opYcna5

inside Sy in place of air.
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o Watch Video Solution

8. A cube of side | has one corner at the origin of
coordinates and extends along the positive

x —,y— and z — ares. Suppose that the electric field


https://dl.doubtnut.com/l/_szWI3opYcna5
https://dl.doubtnut.com/l/_rbzMGokwIH9z

— A
in this region is given by E = (a + by)j. Determine the

charge inside the cube (a and b are some constants).

o Watch Video Solution

9. A point charge +Q is placed at the centre of an
uncharged spherical conducting shell of inner radius a and
outer radius b.

i. Find the electric field for r < a.

ii. What is the magnitude and sigh of the induced charge
q' on the inner shell surface?

iii. What is the electric field at points r > b?

iv. What id the surface charge on the outer surface of the

conductor?

o Watch Video Solution



https://dl.doubtnut.com/l/_rbzMGokwIH9z
https://dl.doubtnut.com/l/_7WKMjwRXNmwF

10. A long, straight wire is surrounded by a hollow metal
cylinder whose axis coincides with that of the wire. The
wire has a charge per unit length of A, and the cylinder
has a net charge per unit length of 2\. From this
information, use Gauss's law to find (i) the charge per unit
length on the inner and outer surfaces of the cylinder and
(i) the electric field outside the cylinder, a distance r from

the axis.

o Watch Video Solution

11. Prove that if an isolated (isolated means no charges are
near the sheet) large conducting sheet is given a charge,

then the charge distributes equally on its two surfaces.


https://dl.doubtnut.com/l/_7WKMjwRXNmwF
https://dl.doubtnut.com/l/_OP57AuYDnWnK
https://dl.doubtnut.com/l/_LVhtTBIRR8xQ

° Watch Video Solution

12.If an isolated infinite plate contains a charge ) on one
of its surfaces and a charge ()5 on its other surface, then
prove that electric field intensity at a point in front of the

plate will be Q /2Ag, where Q = Q1 + Qs

o Watch Video Solution

13. Two conducting plates A and B are placed parallel to
each other. A is given a charge (); and B a charge Qs.
Prove that the charges on the inner surfaces are of equal

magnitude and opposite sign.

o Watch Video Solution



https://dl.doubtnut.com/l/_LVhtTBIRR8xQ
https://dl.doubtnut.com/l/_p4JFoPcWyev3
https://dl.doubtnut.com/l/_M9LssrWxxQOo

14. Two identical metal plates each having surface area A,
having charges ¢; and g, are placed facing each other at
a separation d. Find the charge appearing on

surface (1),(2),(3), and (4). Assume the size of the plate is

much larger than the separation between the plates.

o Watch Video Solution

15. Figure shows three metallic plates with charges Q, 4Q,

and -Q, respectively. Determine the final charges on all the


https://dl.doubtnut.com/l/_M9LssrWxxQOo
https://dl.doubtnut.com/l/_MBKdyqsSxlKN
https://dl.doubtnut.com/l/_67LobynYb4hH

surfaces.

Q

° Watch Video Solution

16. An isolated conducting sheet of area A and carrying a
charge Q is placed in a uniform electric field E, such that
the electric field is perpendicular to the sheet and covers

all the sheet. Find out the charges appearing on its two


https://dl.doubtnut.com/l/_67LobynYb4hH
https://dl.doubtnut.com/l/_BjsSiqNmaZdq

surfaces.

° Watch Video Solution

17. Three large conducting sheets placed parallel to each

other at a finite distance contain charges


https://dl.doubtnut.com/l/_BjsSiqNmaZdq
https://dl.doubtnut.com/l/_cDgxtQJubAyg

Q, — 2Q, and 3Q), respectively. Find the electric fields at

points A, B, C, and D.

O Watch Video Solution



https://dl.doubtnut.com/l/_cDgxtQJubAyg

1. The electric field in a cubical volume is

A~
.

Each edge of the cube measures d, and one of the corners
lies at the origin of the coordinates. Determine the net

charge within the cube.

o Watch Video Solution



https://dl.doubtnut.com/l/_H5jr1BQF06AS
https://dl.doubtnut.com/l/_jxuO9DbeXrcr

2. A point charge q is placed on the top of a cone of semi

vertex angle 6. Show that the electric flux through the

q(1 — cos )

base of cone is
2¢e0

° Watch Video Solution

3. A sphere of radius R has a uniform volume density p. A
spherical cavity of radius b, whose center lies at a, is
removed from the sphere.

i. Find the electric field at any point inside the spherical
cavity.

ii. Find the electric field outside the cavity

(a) at points inside the large sphere but outside the cavity

and


https://dl.doubtnut.com/l/_jxuO9DbeXrcr
https://dl.doubtnut.com/l/_ChZArBTrg1UC

(b) at points outside the large sphere.

[

° Watch Video Solution

4. A smooth chute is made in a dielectric sphere of radius

R and uniform volume charge density. p. A charge particle


https://dl.doubtnut.com/l/_ChZArBTrg1UC
https://dl.doubtnut.com/l/_DA4MQFvi29WX

of mass m and charge -q is placed at the centre of the

sphere. Find the time period of motion of the particle?

° Watch Video Solution

5. An infinitely large layer of charge of uniform thickness t
is placed normal to an existing uniform electric field. The
charge on the sheet alters the electric field so that it still

remains uniform on both the sides of the sheet and


https://dl.doubtnut.com/l/_DA4MQFvi29WX
https://dl.doubtnut.com/l/_wfbkkaMPAUyQ

assumes values E; and FE, as shown in figure. The charge
distribution in the layer is not uniform and depends only
on the distance from its faces. Find the expressions for the

force F per unit experienced by the charge layer.

I~

° Watch Video Solution



https://dl.doubtnut.com/l/_wfbkkaMPAUyQ

6. There are n large parallel plate conductors carrying

charge Q1, Qs, - - ... ..... . Q, respectively.

Q 1 QE Qn

A B‘mmmmmmmmﬁﬂ

I. Find the charge induced at surface A.

ii. Find the charge induced at surface B.

iii. If the left conductor is earthed, find the magnitude of
charge flowing from plate to earth.

iv. If any conductor is earthed, find the magnitude of

charge flowing from plate to earth.

o Watch Video Solution



https://dl.doubtnut.com/l/_DSMYrxI1r8AX

7. Find the electrostatic force of interaction between two

halves of a spherical conductor of radius R carrying a

charge Q.
dF'sin@
A
: dF
) Y »dFcosO
.......... » dFcosf

dF'sinf

o Watch Video Solution



https://dl.doubtnut.com/l/_DSMYrxI1r8AX
https://dl.doubtnut.com/l/_I2NnQAXMxptr

1. A thin metallic spherical shell contains a charge Q on it.
A point charge q is placed at the center of the shell and
another charge ¢; is placed outside it as shown in the

figure. All the three charges are positive. Find the force on

the charge

a. at centre due to all charges.

b. at center due to shell.

o Watch Video Solution



https://dl.doubtnut.com/l/_gWzsJDCV2ntC

2. If we introduce a large thin metal plate between two
point charges, what will happen to the force between the

charges?

° Watch Video Solution

3. A dipole lies on the x-axis, with the positive charge +¢
at x = + d/2 and the negative charge at x = — d/2.
Find the electric flux ¢ through the yz plane midway

between the charges.

° Watch Video Solution



https://dl.doubtnut.com/l/_gWzsJDCV2ntC
https://dl.doubtnut.com/l/_2vrBnOjeBCac
https://dl.doubtnut.com/l/_XSDG9Q4nxfrs

4. A Charge Q is distributed uniformly on a ring of radius r.
A sphere of equal r is constructed with its centre at the
periphery of the ring (figure 30.12) Find the flux of the

electric field through the surface of the sphere.

Ring A

Sphere

° Watch Video Solution

5. Figure shown an imaginary cube of edge L/2. A uniformly

Charged rod of length L moves towards left at a small but


https://dl.doubtnut.com/l/_29BM3j1cYbvv
https://dl.doubtnut.com/l/_owavcMaFjxbr

constant speed v. At t=0, the left end just touches the
centre of the cube opposite it. Which of the graphs shown
in figure represents the flux of the electic field through the

cube as the rod goes through it?

flux d__
~b /S N
] \7{ /\/
S~ 7N\
-V / ~ - N
// //// \\\\ \\
/ -~ SN
L/2 o~ <N
NN

o Watch Video Solution

6. A hemispherica body of radius R is placed in a uniform
electric field E. What is the flux linked with the curved
surface, if the field is

(i) parallel to the base

(i) perpendicular to the base



https://dl.doubtnut.com/l/_owavcMaFjxbr
https://dl.doubtnut.com/l/_kiJZqbXzSnPD

I o Watch Video Solution

7. What is the field in the cavity if a conductor having a
cavity is charged? Does the result depend on the shape

and size of cavity or conductor ?

° Watch Video Solution

8. Figure shows a closed surface which intersects a

conducting sphere. If a positive charge is placed at point P,


https://dl.doubtnut.com/l/_kiJZqbXzSnPD
https://dl.doubtnut.com/l/_ZP19Cwu5vfRD
https://dl.doubtnut.com/l/_eU5q9aab8uok

find the sign of flux passing through the curved surface S.

P
| ®
0

o Watch Video Solution

9. Figure shows a charge q placed at the centre of a
hemisphere. A second charge Q is placed at one of the
positions A, B, C and D. In which position(s) of this second

charge, the flux of the electric field through the


https://dl.doubtnut.com/l/_eU5q9aab8uok
https://dl.doubtnut.com/l/_UiKUBbZzUacR

hemisphere remains unchanged?

De *B

Qe
o]
e

o Watch Video Solution

10. A charge Q is placed at the centre of an imaginary
hemispherical surface. Using symmetry arguments and the
Gauss\'s law, find the flux of the electric field due to this

charge through the surface of the hemisphere (figure ).

o Watch Video Solution



https://dl.doubtnut.com/l/_UiKUBbZzUacR
https://dl.doubtnut.com/l/_h26ED5ZiMQ8U
https://dl.doubtnut.com/l/_sVZDMUUPeGHb

1. In figure , a cone lies in a uniform electric field E.

Determine the electric flux entering the cone.

° Watch Video Solution

12. A uniform electric field az + bj intersects a surface of
area A. What is the flux through this area if the surface lies

(a) in the yz plane, (b) in the xz plane, (c) in the xy plane?

o Watch Video Solution



https://dl.doubtnut.com/l/_sVZDMUUPeGHb
https://dl.doubtnut.com/l/_DWyhR1FP2CO8

: . a
13. A charge Q is placed at a distance 3 above the centre
of a horizontal, spuare surface of edge a as shown in

figure (30-E1). Find the flux of the electric field through the

square surface.

a

° Watch Video Solution



https://dl.doubtnut.com/l/_DWyhR1FP2CO8
https://dl.doubtnut.com/l/_X3cYFfjyBUdR

14. Calculate the total electric flux through the
paraboloidal surface due to a uniform electric field of

magnitude Ej in the direction shown in figure.

o Watch Video Solution

15. Consider a closed surface of arbitatry shape as shown
in figure. Suppose a single charge ()1 is located at some
point within the surface and second charge Q) is located

outside the surface.


https://dl.doubtnut.com/l/_9cYkktEqsPWp
https://dl.doubtnut.com/l/_bhYyZKNpWYVT

* ()

a. What is the total flux passing through the surface due
to charge Q17
b. What is the total flux passing through the surface due

to charge Q27

o Watch Video Solution



https://dl.doubtnut.com/l/_bhYyZKNpWYVT

1 1
16. If Coulomb's law involved — (instead of —2), would
r r

Gauss's law still be true?

o Watch Video Solution

1. A ball of charge q is placed in a hollow conducting

uncharged sphere. After this, the sphere is connected with
earth for a short time and the ball is then removed from
the sphere. The ball has not been brought into contact
with the sphere.

a. What charge will the sphere have after these

operations? Where and how will this charge be


https://dl.doubtnut.com/l/_k5b3TwCKm1VG
https://dl.doubtnut.com/l/_rrlT7PAJ5ttO

distributed?
b. What will be the electric field inside as well as outside

the sphere?

O Watch Video Solution

2. figure shows the field produced by two point charges +q
and -q of equal magnitude but opposite signs (an electric
dipole). Find the electric flux through each of the closed

surfaces A,B,C, and D.



https://dl.doubtnut.com/l/_rrlT7PAJ5ttO
https://dl.doubtnut.com/l/_WfYl8Krz1y2z

o Watch Video Solution

3.The three small spheres as shown in figure carry charges
q = C,qp = — 7.8nC and g3 = 2.4nC. Find the net
electic flux through each of the following closed surfaces
shown in cross section in the figure.

a. 51 b.S>

c. S3d. Sy

e. Ss.

Do your answers to parts from (a) to (e) depend on how

the charge is distributed over each small sphere? Why or


https://dl.doubtnut.com/l/_WfYl8Krz1y2z
https://dl.doubtnut.com/l/_XfcYC0svGoBP

why not?

° Watch Video Solution

4. A conducting sphere carrying charge Q is surrounded by
a spherical conducting shell.

a. What is the net charge on the inner surface of the shell?
b. Another charge q is placed outside the shell. Now, what

is the net charge on the inner surface of the shell?


https://dl.doubtnut.com/l/_XfcYC0svGoBP
https://dl.doubtnut.com/l/_xYb9K6TDZKbY

c. If g is moved to a position between the shell and the
sphere, what is the net charge on the inner surface of the
shell?

d. Are your answer valid if the sphere and shell are not

concentric?

o Watch Video Solution

5. A solid insulating sphere of radius a carries a net
positive charge 3@Q), uniformly distributed throughout its
volume. Concentric with this sphere is a conducting
spherical shell with inner radius b and outer radius c and

having a net charge -Q, as shown in figure


https://dl.doubtnut.com/l/_xYb9K6TDZKbY
https://dl.doubtnut.com/l/_ANHYTAep2zRz

a. Consider a spherical Gaussian surface of radius rgtc, the
net charge enclosed by this surface is ...

b. The direction of the electric field rgtc is ...

c. The electric field at rgtc is ............. .

d. The electric field in the region with radius r, which

e. Consider a spherical Gaussian surface of radius r, where

c > r > b, the net charge enclosed by this surface is


https://dl.doubtnut.com/l/_ANHYTAep2zRz

ooooooooooooooooo

f. Consider a spherical Gaussian surface of radius r, where
b > r > a, the net charge enclosed by this surface is
g.The electric field in theregion b > r > a is ... :

h. Consider a spherical Gaussian surface of radius r < a.
Find an expression for the net charge Q(r) enclosed by this
surface as a function of r. Note that the charge inside the
surface is less than 3Q.

i. The electric field in the region 7 < @ is .ccoeeuuneeen. :

j. The charge on the inner surface of the conducting shell
L .

k. The charge on the outer surface of the conducting shell
[[-J— :

|. Make a plot of the magnitude of the electric field versus


https://dl.doubtnut.com/l/_ANHYTAep2zRz

o Watch Video Solution

6. A small conducting spherical shell with inner radius a
and outer radius b is concentric with a larger conducting
sphereical shell with inner radius c and outer radius d. The
inner shell has total charge +2q and the outer shell has
charge +4q.

a. Make a plot of the magnitude of the electric field versus

b. Calculate the electric field
(magnitude and direction in terms of q) and the distance
r from the common centre of the two shell for
(i)r < a, (it)a < r < b, (ii3)bltrltc,(iv)cltritd, (v)rgtd

. Showuourrest € agraphwithradialcompo # ntofveck

as functionofr.


https://dl.doubtnut.com/l/_ANHYTAep2zRz
https://dl.doubtnut.com/l/_rsTMmL86nBJw

c. What is the total charge on the
i. inner surface of the small shell,

ii. outer surface of the small shell,
iii. inner surface of the large shell,

iv. outer surface of the large shell?

o Watch Video Solution

7. Which of the following statements is / are correct?

a. Electric field calculated by Gauss law is the field due to
only those charges which are enclosed inside the Gaussian
surface.

b. Gauss law is applicable only when there is a symmetrical
distribution of charge.

c. Electric flux through a closed surface is equal to total


https://dl.doubtnut.com/l/_rsTMmL86nBJw
https://dl.doubtnut.com/l/_dXkFxKji7hk9

flux due to all the charges enclosed within that surface

only.

o Watch Video Solution

8. Which of the following statement is correct ? IfFE=0, at
all points of a closed surface.
a. the electirc flux through the surface is zero.

b. the total charge enclosed by the surface is zero.

o Watch Video Solution

9. A hollow dielectric sphere, as shown in figure, has inner
and outer radii of R; and R,, respectively. The total

charge carried by the sphere is +Q, this charge is uniformly


https://dl.doubtnut.com/l/_dXkFxKji7hk9
https://dl.doubtnut.com/l/_DEC1TLVaopp3
https://dl.doubtnut.com/l/_r3CzaIHdCfL5

distributed R; and R,.

a. the electric field for r < R; is zero. (Yes /No)
b. the electric field for Ry < r < Ry is given by .......... .

c. the electric field for r > R, is given by ......... .

o Watch Video Solution



https://dl.doubtnut.com/l/_r3CzaIHdCfL5

10. A ring of diameter d is rotated in a uniform electric
field until the position of maximum electric flux is found.
The flux is found to be ¢. What is the electric field

strength?

o Watch Video Solution

11. Two infinite, non-conducting sheets of charge are
parallel to each other, as shown in figure. The sheet on the
left has a uniform surface charge density o, and the one
on the right has a uniform charge density —o. Calculate

the electric field at points (a) to the left of, (b) in between,


https://dl.doubtnut.com/l/_OK826RzzkBQa
https://dl.doubtnut.com/l/_e3q5tfQ2XLiN

and (c) to the right of the two sheets.

-0

° Watch Video Solution

12. §; and S5 are two hollow concentric spheres
enclosing charge Q and 2Q, respectively, as shown in

figure. What is the ratio of the electric flux leaving through


https://dl.doubtnut.com/l/_e3q5tfQ2XLiN
https://dl.doubtnut.com/l/_K19zWtAw1jwz

the surface of S; and S5?

20
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o Watch Video Solution

13. A hollow half cylinder surface of radius R and length | is
_>
placed in a uniform electric field E . Electric field is acting

perpendicular on the plane ABCD. Find the flux through


https://dl.doubtnut.com/l/_K19zWtAw1jwz
https://dl.doubtnut.com/l/_NwwHCGGVHALz

the curved surface of the hollow cylindrical surface

° Watch Video Solution



https://dl.doubtnut.com/l/_NwwHCGGVHALz

14. Consider two concentric conducting spheres. The outer
sphere is hollow and initially has a charge —7Q on it. The
inner sphere is solid and has a charge +2Q) on it.

a. How much charge is on the outer surface and inner
surface of the outer sphere.

b. If a wire is connected between the inner and outer
sphere, after electrostatic equilibrium is established how
much total charge is on the outer sphere? How much
charge is on the outer surface and inner surface of the
outer sphere? Does the electric field at the surface of the
inside sphere change when the wire is connected?

c. We return to original condition in (a). We now connect
the outer sphere to ground with a wire and then

disconnect it. How much total charge will be on the outer


https://dl.doubtnut.com/l/_61GDzFV3l6WK

sphere? How much charge will be on the inner surface and

outer surface of the outer sphere?

o Watch Video Solution

Subjective

1. A solid spherical region, having a spherical cavity whose
diameter R is equal to the radius of the spherical region,
has a total charge Q. Find the electric field at a point P as

shown in figure

A9



https://dl.doubtnut.com/l/_61GDzFV3l6WK
https://dl.doubtnut.com/l/_saCY3FEUExCM

I o Watch Video Solution

2. A very long, solid insulating cylinder with radius R has a
cylindrical hole with radius a bored along its entire length.
The axis of the hole is at a distance b from the axis of the
cylinder, where a < b < R (as shown in figure). The solid
material of the cylinder has a uniform volume charge
density p. Find the magnitude and direction of the electric

field inside the hole, and show that this is uniform over


https://dl.doubtnut.com/l/_saCY3FEUExCM
https://dl.doubtnut.com/l/_XbGOWgOaXnr2

the entire hole.

o Watch Video Solution

3. An infinite wire having charge density A passes through
one of the edges of a cube having edge length I.

a. Find the total flux passing through the cube.


https://dl.doubtnut.com/l/_XbGOWgOaXnr2
https://dl.doubtnut.com/l/_WSSun9EUcOhz

b. Find the flux passing through the surfaces in contact
with the wire.
c. Find the flux passing through the surfaces not in

contact with the wire.

o Watch Video Solution



https://dl.doubtnut.com/l/_WSSun9EUcOhz
https://dl.doubtnut.com/l/_kGRPiJAUZ6xi

4. 1t has been experimentally observed that the electric
field in a large region of earth's atmosphere is directed
vertically down. At an altitude of 300 m, the electric field
60V'm 1. At an altitude of 200 m, the field is 100 V m"(-1),
the field is 100Vm ~ 1. Calculate the net amount of charge
contained in the cube of 100 m edge, located between 200

and 300 m altitude.

E; =60 Vm!

ST

[ e |


https://dl.doubtnut.com/l/_kGRPiJAUZ6xi

[ W Watch Video Solution ]

5. A point charge Q is located on the axis of a disc of
radius R at a distance b from the plane of the disc (figure).
Show that if one-fourth of the electric flux from the charge

passes through the disc, then R = ,/3b.

o Watch Video Solution



https://dl.doubtnut.com/l/_kGRPiJAUZ6xi
https://dl.doubtnut.com/l/_hFTxff261Zda

6. A very long uniformly charged wire oriented along the
axis of a circular ring of radius R rests on its centre with
one of the ends (as shown in figure). The linear charge

_>

density on the wire is A. Evalute the flux of the vector E

across the circle area.

o Watch Video Solution



https://dl.doubtnut.com/l/_hFTxff261Zda
https://dl.doubtnut.com/l/_1jcmPSyfYVUq

7. Two point charges q and -q are separated by a distance
2a. Evaluate the flux of the electric field strength vector

across a circle of radius R.

o Watch Video Solution

8. An infinitely long line charge having a uniform charge

per unit length A lies at a distance d from a point O as


https://dl.doubtnut.com/l/_kfHLRW0fpt1m
https://dl.doubtnut.com/l/_IjDcmyZ0FknU

shown in figure. Determine the total electric flux through
through the surface of a sphere of radius R centered at O
resulting from this line charge. Consider both cases where

R <dand R > d.

O Watch Video Solution



https://dl.doubtnut.com/l/_IjDcmyZ0FknU

9. Find the electric flux crossing the wire frame ABCD of
length |, width b, and center at a distance OP = d from an
infinite line of charge with linear charge density .
Consider that the plane of the frame is perpendicular to

the line OP

o Watch Video Solution



https://dl.doubtnut.com/l/_YLCb7JlmIdAu

10. A solid insulating sphere of radius R has a nonuniform
charge density that varies with r according to the
expression p = Ar?, where A is a constant and 7 < R is
measured from the centre of the sphere. Show that (a) the
magnitude of the electric field outside (r > R) the sphere
is B = AR5/5507"2 and (b) the magnitude of the electric

field inside (r < R) the sphereis E = Ar® /5¢,,.



https://dl.doubtnut.com/l/_h7XOCANWEP8j

I o Watch Video Solution

11. The electric field in a region is radially outward with
magnitude £ = Ar. Find the charge contained in a sphere
of radius a centred at the origin. Take A = 100Vm ~?2 and

a = 20.0cm.

o Watch Video Solution

12. A system consits of a uniformly charged sphere of
radius R and a surrounding medium filled by a charge with
. « . .
the volume density p = —, where « is a positive constant
r

and r is the distance from the centre of the sphere. Find


https://dl.doubtnut.com/l/_h7XOCANWEP8j
https://dl.doubtnut.com/l/_fEyAIJwUTS98
https://dl.doubtnut.com/l/_C56meR2oCvlb

the charge of the sphere for which the electric field

intensity E outside the sphere is independent of R.

o Watch Video Solution

Single Correct

1. A cylinder of length L and radius b has its axis coincident

— A
with x-axis. The electric field in this region is E = 200s.
Find the flux through the left end of the cylinder.

A0
B. 2007}
C. 1007b”

D. — 2007b?


https://dl.doubtnut.com/l/_C56meR2oCvlb
https://dl.doubtnut.com/l/_c6YJUtXGfAGm

Answer: D

o Watch Video Solution

2. Consider the Gaussian surface that surrounds parts of
the charge distribution shown in figure. Then the

contribution to the electric field at point P arises from

charges
o P O
94 13
(o) o
q1 q2

Gaussian surf


https://dl.doubtnut.com/l/_c6YJUtXGfAGm
https://dl.doubtnut.com/l/_QXEX44NvriWe

A.q; and gyonly

B. g3 and gqyonly

C.q1, ¢, q3, and g

D. none of the above

Answer: C

o Watch Video Solution

3. Charge on an originally uncharged conductor is
separated by holding a positively charged rod very closely
nearby, as shown in figure. Assume that the induced

negative charge on the conductor is equal to the positive


https://dl.doubtnut.com/l/_QXEX44NvriWe
https://dl.doubtnut.com/l/_LDUYxTcXQpNr

charge q on the rod. Then the flux through surface 5] is

A. zero

B.q/ &9
C.—q/eg

D. none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_LDUYxTcXQpNr

4. A thin metallic spherical shell contains a charge Q on it.
A point charge q is placed at the center of the shell and
another charge ¢q; is placed outside it as shown in the

figure. All the three charges are positive. Find the force on

the charge

a. at centre due to all charges.

b. at center due to shell.

A. toward right

B. toward left


https://dl.doubtnut.com/l/_6QlxySQO72OD

C.zero

D. none of these

Answer: C

o Watch Video Solution

5. An ucharged sphere of metal is placed in between two

charged plates as shown. The lines of force look like

----- + + £ + £+ + + 4+
t tt F

nenmmnien

AP TV
(&) B)

L4+ 5+ +++++++


https://dl.doubtnut.com/l/_6QlxySQO72OD
https://dl.doubtnut.com/l/_yWuwg0lJjwMl

A Lo

B. Lo

C. e

D. Lo

Answer: B

o Watch Video Solution

6. A hollow metallic sphere of radius 10 cm is given a
charge of 3.2 x 10~ °C. The electric intensity at a point 4
cm from the center is

A9x10"'NC !

B. 288 NC 1


https://dl.doubtnut.com/l/_yWuwg0lJjwMl
https://dl.doubtnut.com/l/_Xa5FfaNaa0lS

C.2.88NC !

D. zero

Answer: D

o Watch Video Solution

7.The surface density on a copper sphere is 0. The electric

field strength on the surface of the sphere is

B.o/2
C.O’/2EO

D.O'/€0


https://dl.doubtnut.com/l/_Xa5FfaNaa0lS
https://dl.doubtnut.com/l/_qM22Qqx7simu

Answer: D

O Watch Video Solution

8. A cylinder of radius R and length | is placed in a uniform
electric field E parallel to the axis of the cylinder. The total

flux over the curved surface of the cylinder is

A. zero
B.TR’E
C.2rR%E

D.E /7R’

Answer: A::B::C::D

I ° \Wiat~h \NAAA CAliikian



https://dl.doubtnut.com/l/_qM22Qqx7simu
https://dl.doubtnut.com/l/_2A30z3imTlfs
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9. A cube of side 10 cm encloses a charge of 0.1uC' at its

center. Calculate the number of lines of force through

each face of the cube.

A.1.113 x 10!

B.1.13 x 10*

C.1.13 x 10°

D. 1883

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_2A30z3imTlfs
https://dl.doubtnut.com/l/_RqjZSYB8Yf4L

10. The electric flux from a cube of edge | is ¢. If an edge of
the cube is made 2] and the charge enclosed is halved, its
value will be

A 4¢

B. 2¢

C.p/2

D. $

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_T8KsA1S3Zibt

11. In a certain region of space, there exists a uniform
electric field of value 2 x 10°kVm ' A rectangular coil of
dimension 10cm X 20cm is placed in the xy plane. The
electric flux through the coil is

A. zero

B.30Vm

C.40Vm

D.50Vm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_B2b85eypfalK

12. Consider two concentric spherical surfaces S; with
radius a and S, with radius 2a, both centered at the origin.
There is a charge +q at the origin and there are no other

charges. Compare the flux ¢, through S; with the flux ¢

through .S,.
A 91 = 49y
B.¢1 = 2¢
C.d1 = ¢
D.¢1 = ¢p2 /2
Answer: C

O Watch Video Solution



https://dl.doubtnut.com/l/_SKiG1FixBNqe
https://dl.doubtnut.com/l/_fOEzw0dLE2yJ

13. Under what conditions can the electric flux ¢g be

found through a closed surface?

A.If the magnitude of the electric field is known

everywhere on the surface.

B. If the total charge inside the surface is specified.

C. If the total charge outside the surface is specified.

D. Only if the location of each point charge inside the

surface is specified.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_fOEzw0dLE2yJ

14. Figure shows four charges ¢, g2, ¢3, and g4 fixed is
space. Then the total flux of the electric field through a

closed surface S, due to all the charges, is

q1 q2

A.not equal to the total flux through S due to

g3 and q4

B. equal to the total flux through S due to g3 and qu

C.zeroifq1 + e = q3 + qu


https://dl.doubtnut.com/l/_3QNuAkIo7rFj

D.twice the total flux through S due to

g3 and q if ¢ +¢@ =g + q.

Answer: B

o Watch Video Solution

15. If the flux of the electric field through a closed surface

is zero,

A.the electric field must be zero every where on the

surface.

B. the total charge inside the surface must be zero


https://dl.doubtnut.com/l/_3QNuAkIo7rFj
https://dl.doubtnut.com/l/_kQyCDWoSmzaa

C.the electric field must be uniform throughout the

closed surface

D. the charge outside the surface must be zero

Answer: B

° Watch Video Solution

16. Eight charges, TmuC, 7muC , -4muC, 10muC, 2muC,
-5muC, -3muC, and 6muC, are situated at the eight
cornersof a cube of side 20 cm. A spherical surface of
radius 80 cm encloses this cube. The center of the sphere
coincides with the center of the cube. Then, the total

outgoing flux from the spherical surface (in units of Vm) is


https://dl.doubtnut.com/l/_kQyCDWoSmzaa
https://dl.doubtnut.com/l/_p7p9VD0VwXet

A 367 x 103

B. 6847 x 10°

C.zero

D. none of these

Answer: C

o Watch Video Solution

17. Three charges
g =1x10"°%C,¢* =2x107%C, and ¢s = —3 x 107°C

have been placed as shown in figure. Then the net electric


https://dl.doubtnut.com/l/_p7p9VD0VwXet
https://dl.doubtnut.com/l/_EpqdyQkWKyek

Aux will be maximum for the surface

AY)
Slx | s
! gr®
d3e
A 1.5
B.2. S
C.3.53

D. 4. same of all three

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_EpqdyQkWKyek

18. In a region of space, the electric field is given by

— ~ N A
E = 8t + 45 + 3k. The electric flux through a surface of

area 100 units in the xy plane is
A. 800 units
B. 300 units
C. 400 units

D. 1500 units

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_EpqdyQkWKyek
https://dl.doubtnut.com/l/_fVN5SrUjRxTf

19. A spherical shell of radius R = 1.5ecm has a charge
q = 20pC uniformly distributed over it. The force exerted

by one half over the other half is

A. zero

B.10 2N

C.500 N

D. 2000 N

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_h36gBsh2bgOx

20. A flat, square surface with sides of length L is described
by the equations

r=L0<y<L0<z2z<L

The electric flux through the square due to a positive
point charge q located at the origin (z = 0,y = 0, z = 0)

is

C.
2480
q

D.
4880

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_WDbnxJk1hgIO

_>
21. The electric field EZ; at one face of a parallelopiped is
uniform over the entire face and is directed out of the
%
face. At the opposite face, the electric field E 5 is also
uniform over the entire face and is directed into that face
(as shown in figure). The two faces in question are inclined
— —
at 30° from the horizontal, £ ; and FE 5(both horizontal)
have magnitudes of 2.50 x 10*NC 1 and
7.00 x 10*NC ~1. respectively. Assuming that no other

electric field lines cross the surfacesof the parallelopiped,


https://dl.doubtnut.com/l/_Q6CSJPUNwTxF

the net charge contained with in is

A. —67.5¢0C

B. 37.5¢9C

C. 105¢0C

D. —105¢¢C

Answer: A

I GIAI,L,L\'!,I,, o~ _01_ _n°*_ __


https://dl.doubtnut.com/l/_Q6CSJPUNwTxF

(I ™ vvaldil video S0Iution J

22. A dielectric in the form of a sphere is introduced into a
homogeneous electric field. A, B, and C are three pointsas

shown in figure. Then

> E

A.intensity at A increases while that at B and C

decreases


https://dl.doubtnut.com/l/_Q6CSJPUNwTxF
https://dl.doubtnut.com/l/_Dd5quPrHxIJa

B. intensity at A and B decreases, whereas intensity at C

increases

C.intensity at A and C increases and that at B

decreases

D. intensity at A, B, and C decreases

Answer: C

o Watch Video Solution

23. The electric field on two sides of a thin sheet of charge

is shown in the figure. The charge density on the sheet is


https://dl.doubtnut.com/l/_Dd5quPrHxIJa
https://dl.doubtnut.com/l/_bJdBXvBvwpnM

EH =8V/m E52’= 12V/m

L+ + + + + + + + |

A. 2¢9

B. 4eg

C.10eg

D. zero

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_bJdBXvBvwpnM
https://dl.doubtnut.com/l/_WRd51XZStHi3

24. A sphere of radius R carries charge such that its
volume charge density is proportional to the square of the
distance from the centre. What is the ratio of the
magnitude of the electric field at a distance 2 R from the
centre to the magnitude of the electric field at a distance
of R /2 from the centre?

A1l

B.2

C.4

D.8

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_WRd51XZStHi3

25. An uncharged conducting large plate is placed as
shown. Now an electric field E towards right is applied.
Find the induced charge density on the right surface of

the plate.



https://dl.doubtnut.com/l/_fpMIBJSAEyu8

A — €OE

B. EOE

C.— 250E

D. 2€0E

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_fpMIBJSAEyu8
https://dl.doubtnut.com/l/_vXI3mjiPsSH9

26. An uncharge aluminium block has a cavity within it. The
block is placed in a region where a uniform electric field is
directed upward. Which of the following is a correct
statement descrining conditions in the interior of the
block's cavity?

A. The electric field in the cavity is directed upward.

B. The electric field in the cavity is directed downward.

C.There is no electric field in the cavity.

D. The electric field in the cavity is of varying magnitude

and is zero at the exact center.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_vXI3mjiPsSH9
https://dl.doubtnut.com/l/_Gwl88ZZLIWHM

27.Figure shows a uniformly charged hemisphere of radius
R. It has a volume charge density p. If the electric field at a

point 2R, above the its center is E, then what is the electric

field at the point 2R below its center?
T4



https://dl.doubtnut.com/l/_Gwl88ZZLIWHM

A.pR/6ey + E
B.oR/12¢y — E
C.—pR/6€0 +E

D. pR/12€0 + E

Answer: B

o Watch Video Solution

28. Consider an infinite line charge having uniform linear

charge density and passing through the axis of a cylinder


https://dl.doubtnut.com/l/_Gwl88ZZLIWHM
https://dl.doubtnut.com/l/_8H9t9f3OPY6b

is removed.

++ + +

TR T T
i F Y

+ + +

A. decrease

B. increases

C. remains same

D. cannot say

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_8H9t9f3OPY6b

29. One-fourth of a sphere of radius R is removed as shown
in figure. An electric field E exists parallel to the xy plane.

Find the flux through the remaining curved part.



https://dl.doubtnut.com/l/_GRIcPo4aFdjz

C.TR’E/ /2

D. none of these

Answer: C

o Watch Video Solution

30. A nonconducting sphere of radius R is filled with

uniform volume charge density —p. The center of this
%

sphere is displaced from the origin by d . The electric field

_>
E at any point P having position vector inside the sphere


https://dl.doubtnut.com/l/_GRIcPo4aFdjz
https://dl.doubtnut.com/l/_xWJTgTkttp7X

is

IES

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xWJTgTkttp7X

31. A large charged metal sheet is placed in a uniform
electric field, perpendicular to the electric field lines. After
placing the sheet into the field, the electric field on the left
side of the sheet is F; = 5 x 10°Vm ! and on the right
it is By =3 x 10°Vm ~!. The sheet experiences a net
electric force of 0.08 N. Find the area of one face of the
sheet. Assume the external field to remain constant after

introducing the large sheet. Use


https://dl.doubtnut.com/l/_xWJTgTkttp7X
https://dl.doubtnut.com/l/_D8u580g0EjbJ

1
( ) = 9 x 10°Nm?C 2
47'('80


https://dl.doubtnut.com/l/_D8u580g0EjbJ

A



https://dl.doubtnut.com/l/_D8u580g0EjbJ

A 3.6m x 10 2m?

B.0.97 x 10~ 2m?

C.1.87 x 10 2m?

D. none

Answer: A

o Watch Video Solution

32. A positively charge sphere of radius r( carries a volume
charge density p. A spherical cavity of radius r( /2 is then
scooped out and left empty. C; is the center of the sphere

and C5 that of the cavity. What is the direction and


https://dl.doubtnut.com/l/_D8u580g0EjbJ
https://dl.doubtnut.com/l/_3hW2XSlAhXwe

magnitude of the electric field at point B?

A. left
5

1
C. ight
54, ©

D. ﬂright
650

Answer: A

o Watch Video Solution


https://dl.doubtnut.com/l/_3hW2XSlAhXwe

33. Four very large metal plates are given charges as
shown in figure. The middle two are then connected
through a wire. Find the charge that will flow through the

wire.

20 30 40

A.5QomA — B
B.5Q /2omA — B

C.5QomB — A


https://dl.doubtnut.com/l/_3hW2XSlAhXwe
https://dl.doubtnut.com/l/_63MrFb5gQaYO

D. no charge will flow

Answer: A

o Watch Video Solution

34. A conic surface is placed in a uniform electric field E as
shown in figure. Such that the field is perpendicular to the
surface on the side AB. The base of the cone is of radius R,

and the height of the cone is h. The angle of the cone is 6.


https://dl.doubtnut.com/l/_63MrFb5gQaYO
https://dl.doubtnut.com/l/_2MQMh5jq9DO8

Find the magnitude of the flux that enters the cone's
curved surface from the left side. Do not count the
outgoing flux (6 < 45°).

A.ER[hcos 0 + m(R /2)sin 6]

B. ER[hcos@ + wR /2sin 6]

C. ER[hcos 0 + TR sin 0|

D. none of these


https://dl.doubtnut.com/l/_2MQMh5jq9DO8

Answer: A

o Watch Video Solution

35. Flux passing through the shaded surface of a sphere
when a point charge q is placed at the center is (radius of

the sphere is R)



https://dl.doubtnut.com/l/_2MQMh5jq9DO8
https://dl.doubtnut.com/l/_sSREFtBUoHZY

€0

(G

)

NS

D. zero

Answer: C

o Watch Video Solution

36. An infinitely long line charge having a uniform charge
per unit length A lies at a distance d from a point O as
shown in figure. Determine the total electric flux through
through the surface of a sphere of radius R centered at O

resulting from this line charge. Consider both cases where


https://dl.doubtnut.com/l/_sSREFtBUoHZY
https://dl.doubtnut.com/l/_xTwoFFpw7dxt

R <dand R > d.

A. zero

2\R
€0
2X\y/ R% — 42

€0
)\ /R2_+_y2
D.
€0


https://dl.doubtnut.com/l/_xTwoFFpw7dxt

Answer: C

o Watch Video Solution

37. Two infinite sheets having charge densities o; and o9
are placed in two perpendicular planes whose two-
dimensional view is shown in figure. The charges are
distributed uniformly on the sheets in electrostatic
equilibrium condition. Four points are marked |, II, Ill and
IV. The electric field intensities at these points are

— = = — .
E{E, FE3 and E,, respectively. = The correct


https://dl.doubtnut.com/l/_xTwoFFpw7dxt
https://dl.doubtnut.com/l/_gyrauAPPhowp

expression for the electric field intensities is

O]

I @ o]

— — Voitos o
A El — E2 :—#‘Ezl
2€0
o — \/ o1 + 03
B E, =|E ="+ "
280
— — — — of + 03
C.|F 1| = |FE - :‘E3 :‘E4:
2¢0

D. none of these


https://dl.doubtnut.com/l/_gyrauAPPhowp

Answer: C

o Watch Video Solution

38. Two nonconducting infinite planes sheets having
charges Q and 2Q are placed parallel to each other as
shown in figure. The charge distribution on the four faces
of the two plates is also shown. The electric field
intensities at three points 1, 2, and 3 are
— = — . _

E ., E,, and FE 3, respectively. Then the magnitudes of
— = —

EFE E

3 are, respectively (surface area of plates


https://dl.doubtnut.com/l/_gyrauAPPhowp
https://dl.doubtnut.com/l/_Gx70Ego84uiH

A. zero, sO_S’ ZETO0

B. °Q zero
6e0S~ 2e05
QR Q Q

C. ) )
6605 2805 3605

D. zero, ——, zero
€0


https://dl.doubtnut.com/l/_Gx70Ego84uiH

Answer: B

o Watch Video Solution

39. Three large identical conducting parallel plates
carrying charge +@Q, — Q, and + 2@Q), respectively, are
placed as shown in figure. If E4, E, and E( refer to the

magnitudes of the electric field at points A, B, and C,


https://dl.doubtnut.com/l/_Gx70Ego84uiH
https://dl.doubtnut.com/l/_RaprHF4lgBez

respectively. Then

T T S T e
PR RENE RN XAV SN YN S UN BN

I REENE ERRNY 'L't

AEy,>FEg> Eq

B.Ey = Eg > E¢

C.E4g=0and Eg > E¢

D.E4 =0and Ep = E¢


https://dl.doubtnut.com/l/_RaprHF4lgBez

Answer: D

o Watch Video Solution

40. The number of electric field lines crossing an area
. % % . .
ASisnjwhenAS | | E, while the number of field lines

. . %
crossing the same area is no when AE makes an angles
g
of 30° with E . Then
A ng = no
B.n; > no

C. nlltn2

D. cannot say anything

Answer: B


https://dl.doubtnut.com/l/_RaprHF4lgBez
https://dl.doubtnut.com/l/_mWKC4wt4ZaGA

o Watch Video Solution

Multiple Correct

1. A 10 C charge is given to a conducting spherical shell,

and a-3 C point charge is placed inside the shell. For this

arrangement, find the correct statement(s).

A.The charge on the inner surface of the shell will be

+3C, and it can be distributed uniformly or

nonuniformly

B. The charge on the inner surface of the shell will be

+3C, and it can be distributed would be uniform.


https://dl.doubtnut.com/l/_mWKC4wt4ZaGA
https://dl.doubtnut.com/l/_htbOxoFf9uix

C.The net charge on the outer surface of the shell will

be _ 7C, and its distribution can be uniform or

nonuniform

D. The net charge on the outer surface of the shell will

be 4+ 7C, and its distribution would be uniform.

Answer: A::D

o Watch Video Solution

2. Consider Gauss's law

_>
7{?-6152i
€0

Then, for the situation shown in figure at the Gaussian


https://dl.doubtnut.com/l/_htbOxoFf9uix
https://dl.doubtnut.com/l/_6R1InW3TZu6W

surface

®q;

%
A. E due — ¢ would be zero.

_>
B. E dueto both ¢; and ¢, would not be zero
C. ¢ due to both ¢; and g5 would not be zero.

D. ¢ due to ¢, would be zero.


https://dl.doubtnut.com/l/_6R1InW3TZu6W

Answer: B::D

o Watch Video Solution

3. For Gauss's law, mark the correct statements (s).

A.If we displace the enclosed charges (within a
Gaussian surface) without crossing the boundary,
% .
then both E and ¢ remain same.
B. If we displace the enclosed charges without crossing
% .
the boundary, then E changes but ¢ remains the

same.


https://dl.doubtnut.com/l/_6R1InW3TZu6W
https://dl.doubtnut.com/l/_kqf1jweXieI9

%

C.If the charge crosses the boundary, then both E
and ¢ would change.

%

D. If we charge the boundary, then ¢ changes but E

remians the same.

Answer: B::C

° Watch Video Solution

4. Consider a Gaussian spherical surface covering a dipole

of charge q and -q, then

L.

[ A

A.gc =0 (net charge enclosed by the spherical

surface)


https://dl.doubtnut.com/l/_kqf1jweXieI9
https://dl.doubtnut.com/l/_1xUX7gMVzvBR

B. ¢+ = 0 (net flux coming out the spherical surface)
C. E = 0 at all points on the spherical surface.

— . .
D. /E) -d s =0 (surface integral of over the spherical

surface)

Answer: A::B::D

o Watch Video Solution

5. Two large thin conducting plates with a small gap in
between are placed in a uniform electric field E
(perpendicular to the plates.)The area of each plate is A,
and charges +Q and — @ are given to these plates as

shown in figure. If R,S, and T are three points in space, then


https://dl.doubtnut.com/l/_1xUX7gMVzvBR
https://dl.doubtnut.com/l/_RVy2KCXAcwXM

the

A. field at point Ris E


https://dl.doubtnut.com/l/_RVy2KCXAcwXM

B. field at point Sis E

C.field at point T is (E + i)
A80

D. field at point S is (E + i)

Ae’:‘o

Answer: A::D

o Watch Video Solution

6. Charges Q; and @), lie inside and outside respectively of
a closed surface S. Let E be the field at any point S and ¢
be the flux of E over S.

A. If Q)1 changes, both E and ¢ will change.

B. If Q5 changes, E will changes but ¢ will not change.

C.If Q1 = 0 and @5 # 0,then E # Qbutgp = 0


https://dl.doubtnut.com/l/_RVy2KCXAcwXM
https://dl.doubtnut.com/l/_Rtv181sP5Mqi

D.If @1 = 0 and @5 # 0,then E = Obut¢ # 0

Answer: A::B::C

° Watch Video Solution

7. Figure shows a point charge of 0.5 x 107°% C at the
center of the spherical cavity of radius 3 cm of a piece of

metal. The electric field at



https://dl.doubtnut.com/l/_Rtv181sP5Mqi
https://dl.doubtnut.com/l/_SACu7V3C1tdN

A. A (2 cm from the charge ) is O.
B. A (2 cm from the charge ) is 1.125 % 10°'NC 1
C.B (5 cm from the charge ) is O

D. B (5 cm from the charge ) is 1.8 x 10° NC ~1

Answer: B::C

o Watch Video Solution

8. A right circular imaginary cone is shown in figure A, B,
and C are the points in the plane containing the base of
the cone, while D is the point at the vertex of the cone. If
b4, OB, Pc and ¢p represent the fulx through the curved

surface of the cone when a point charge Q is at points A, B,


https://dl.doubtnut.com/l/_SACu7V3C1tdN
https://dl.doubtnut.com/l/_GBQfWpxcvEn3

C, and D. respectively. then.

A py = ¢c #0
B.¢p # 0
C-¢B—2£€0

D.¢4 = ¢c = ¢p =10

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_GBQfWpxcvEn3

Comprehension

1. The cube shown in Fig. 2119 has sides of length
L = 10.0cm . The electric field is uniform , has a
magnitude F = 4.00 x 10°NC ~! and is parallel to the
xy plane at an angle of 37° measured from the +x — a&s

toward the +y — a&s..
z

S, (Top) Se

S] ;
(Left side)

The surface that have zero flux are


https://dl.doubtnut.com/l/_TMx8h9JNvDEG

A. Sl and Sg

B. S5 and Sg

C. Sz and S4

D. Sl and Sl

Answer: C

o Watch Video Solution

2. The cube shown in Fig. 2119 has sides of length
L = 10.0cm . The electric field is uniform , has a
magnitude E = 4.00 x 10°NC ~! and is parallel to the
zy plane at an angle of 37° measured from the +z — a&s

toward the +y — aés .


https://dl.doubtnut.com/l/_TMx8h9JNvDEG
https://dl.doubtnut.com/l/_G287zwNUdNw7

"

Electric flux passing through surface 5] is

A —24Nm?C !

B.24Nm?C !

C.32Nm?*C !

D. —32Nm?C !

Answer: A

o Watch Video Solution

3. The cube shown in Fig. 2119 has sides of length
L = 10.0cm . The electric field is uniform , has a

magnitude E = 4.00 x 10°NC ~! and is parallel to the


https://dl.doubtnut.com/l/_G287zwNUdNw7
https://dl.doubtnut.com/l/_QPIFqzEjr28H

xy plane at an angle of 37° measured from the +x — a&s
toward the +y — aés .
P
Electric flux passing through surface S; is
A —24Nm?C !
B. —24Nm?C !
C.32Nm*C !

D. —32Nm?C !

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_QPIFqzEjr28H

4. The cube shown in Fig. 2119 has sides of length
L = 10.0cm . The electric field is uniform , has a
magnitude E = 4.00 x 103NC ! and is parallel to the
xy plane at an angle of 37° measured from the +z — a&s

toward the +y — aés .

" ]

The total net electric flux through all faces of the cube is
A.8Nm?C 1
B. —8Nm?2C !
C.24Nm?*C !

D. zero

Answer: D

[ o Wiakll . \NnNdaa CAliikiam



https://dl.doubtnut.com/l/_GtrDGyd36sPQ

L ¥Yvdlilll VIUCU JUIULIVII )

5. A cube has sides of length L = 0.300m. It is placed with
one corner at the origin ( refer to Fig.2.119).The electric

field is not uniform but is  given by

E - (—5.00NC Y)zi + (3.00NC 1) zk.

The flux passing through the surface S5 will be
A. SQ, S4, and S5
B. Sl) Sg, 84, and Sﬁ
C. Sl, Sg, and Sg

D. SQ, 83, and S4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GtrDGyd36sPQ
https://dl.doubtnut.com/l/_sqzG3fxolzjc

6. A cube has sides of length L = 0.300m. It is placed with
one corner at the origin ( refer to Fig.2.119).The electric

field is not uniform but is  given by

E - (= 5.00NC ")zi + (3.00NC 1) zk.

The flux passing through the surface S5 will be
A.—0.135Nm*C !
B. —0.054Nm?*C !
C.0.081Nm*C ~*

D.0.054Nm2C !

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_sqzG3fxolzjc
https://dl.doubtnut.com/l/_3Cz1NzkmxyZW

7. A cube has sides of length L = 0.300m. It is placed with
one corner at the origin ( refer to Fig.2.119).The electric

field is not uniform but is  given by

E - (—5.00NC ')zt + (3.00NC ') zk.

The flux passing through the surface S5 will be
A —0.135Nm°C !
B. —0.054Nm*C ~!
C.0.081Nm*C !

D. zero

Answer: B

O Watch Video Solution



https://dl.doubtnut.com/l/_QbRmtHpATyZB
https://dl.doubtnut.com/l/_RYltXmIUu5R4

8. A cube has sides of length L = 0.300m. It is placed with
one corner at the origin ( refer to Fig.2.119).The electric

field is not uniform but is  given by

E = (—5.00NC ') zi + (3.00NC ') zk.

The total electric charge inside the cube is
A. —0.054800
B.0.081¢,C
C.0.135¢,C

D. 0.054¢,C

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_RYltXmIUu5R4

9. A cube has sides of length L. It is placed with one corner

at the origin ( refer to Fig.2.119). The electric field is

— A N -
uniform and given by € = — Bi 4+ Cj — Dk , where

B, C, and D are positive constants.

The total flux passing through the cube is
A.(B+ C+ D)L?
B.2(B+ C + D)L*

C.6(B+ C + D)L?

D. zero

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_bOkM87fMbuny
https://dl.doubtnut.com/l/_PHK9Q31evWOg

10. A cube of side a is placed such that the nearest face ,
which is parallel to the yz plane , is at a distance a from
the origin . The electric field components are

E, = aa:l/Q,Ey =F,=0.

The flux ¢ through the cube is

Y

f

A. 2\/§aa5/2

B.aa5/2

C. (\/5 — 1)04(15/2

D. zero


https://dl.doubtnut.com/l/_PHK9Q31evWOg

Answer: C

o Watch Video Solution

11. A cube of side a is placed such that the nearest face ,
which is parallel to the yz plane , is at a distance a from
the origin . The electric field components are

E, = aazl/2,Ey =F,=0.

The charge within the cube is

Y

?



https://dl.doubtnut.com/l/_PHK9Q31evWOg
https://dl.doubtnut.com/l/_a3kKzv10DqbO

A. \/iaeoa,‘r’ /2

B. a50a5/2

C (v2 - 1)a50a5/2

D. zero

Answer: C

o Watch Video Solution

12. A small conducting spherical shell with inner radius a
and outer radius b is concentric with a larger conducting
spherical shell with inner radius ¢ and outer radius d ( as
shown in Fig . 2.121). The inner shell has a total charge +2¢q

, and the outer shell has a total charge +4q. Calculate the


https://dl.doubtnut.com/l/_a3kKzv10DqbO
https://dl.doubtnut.com/l/_pDxsF7u26fxj

electric field in terms of g and the distance r from the

common center of the two shells for

r<a

A. zero

1 2q
. 47'('80 7’2



https://dl.doubtnut.com/l/_pDxsF7u26fxj

1 6q
. 47'('60 72
1 gq

- 47'('60 r2

D

Answer: A

o Watch Video Solution

13. A small conducting spherical shell with inner radius a
and outer radius b is concentric with a larger conducting
spherical shell with inner radius c and outer radius d ( as
shown in Fig . 2.121). The inner shell has a total charge +2¢q
, and the outer shell has a total charge +44q. Calculate the
electric field in terms of g and the distance r from the

common center of the two shells for


https://dl.doubtnut.com/l/_pDxsF7u26fxj
https://dl.doubtnut.com/l/_PSJqCyuoe3dr

a<r<hb

A. zero

1 2q

2

“dmeg 1
1 6q

47'('60 7’2

D. (1)/( 4 pi epsilon_(0)) (q)/( r*(2))


https://dl.doubtnut.com/l/_PSJqCyuoe3dr

Answer: A

o Watch Video Solution

14. A small conducting spherical shell with inner radius a
and outer radius b is concentric with a larger conducting
spherical shell with inner radius ¢ and outer radius d ( as
shown in Fig . 2.121). The inner shell has a total charge + 2¢q
, and the outer shell has a total charge +44q. Calculate the
electric field in terms of ¢ and the distance r from the

common center of the two shells for


https://dl.doubtnut.com/l/_PSJqCyuoe3dr
https://dl.doubtnut.com/l/_rnfPW7TlYSxy

b<r<e

A. zero



https://dl.doubtnut.com/l/_rnfPW7TlYSxy

Answer: B

o Watch Video Solution

15. A small conducting spherical shell with inner radius a
and outer radius b is concentric with a larger conducting
spherical shell with inner radius ¢ and outer radius d ( as
shown in Fig . 2.121). The inner shell has a total charge + 2¢q
, and the outer shell has a total charge +44q. Calculate the
electric field in terms of ¢ and the distance r from the

common center of the two shells for


https://dl.doubtnut.com/l/_rnfPW7TlYSxy
https://dl.doubtnut.com/l/_YcRwcTjtgaR5

c<r<d

A. zero



https://dl.doubtnut.com/l/_YcRwcTjtgaR5

Answer: A

o Watch Video Solution

16. A small conducting spherical shell with inner radius a
and outer radius b is concentric with a larger conducting
spherical shell with inner radius ¢ and outer radius d ( as
shown in Fig . 2.121). The inner shell has a total charge +2¢q
, and the outer shell has a total charge +44q. Calculate the
electric field in terms of ¢ and the distance r from the

common center of the two shells for


https://dl.doubtnut.com/l/_YcRwcTjtgaR5
https://dl.doubtnut.com/l/_YURzCS5s4UMR

r<a

A. zero



https://dl.doubtnut.com/l/_YURzCS5s4UMR

Answer: C

o Watch Video Solution

17. A small conducting spherical shell with inner radius a
and outer radius b is concentric with a larger conducting
spherical shell with inner radius ¢ and outer radius d ( as
shown in Fig . 2.121). The inner shell has a total charge +2¢q
, and the outer shell has a total charge +44q. Calculate the
electric field in terms of ¢ and the distance r from the

common center of the two shells for


https://dl.doubtnut.com/l/_YURzCS5s4UMR
https://dl.doubtnut.com/l/_JXLCjCgGbUme



https://dl.doubtnut.com/l/_JXLCjCgGbUme

A
~

Answer: A

o Watch Video Solution

18. Consider the previous problem, let the outer shell have
the charge —4gq. As in the above problem , the inner shell
has the charge + 2q. Calculate the electric field in terms of

q and the distance r from the common center of the two


https://dl.doubtnut.com/l/_JXLCjCgGbUme
https://dl.doubtnut.com/l/_yBDO1dvJkFuQ

shells for

r<a

A. zero
1 2q
" 4reg 2
1 2q
4rre r_2
1 6q

" Ameg 12

Answer: A

o Watch Video Solution

19. Consider the previous problem , let the outer shell have
the charge —4gq. As in the above problem , the inner shell

has the charge 4 2q. Calculate the electric field in terms of


https://dl.doubtnut.com/l/_yBDO1dvJkFuQ
https://dl.doubtnut.com/l/_7ztnGbwsboss

q and the distance r from the common center of the two

shells for

a<r<hb

A. zero

1 2q

" dmegy r?
1 2q
4 2

1 6q

" dme r?

Answer: A

o Watch Video Solution

20. Consider the previous problem , let the outer shell

have the charge —44q. As in the above problem , the inner


https://dl.doubtnut.com/l/_7ztnGbwsboss
https://dl.doubtnut.com/l/_X83ZYut1vw4q

shell has the charge + 2q. Calculate the electric field in
terms of ¢ and the distance r from the common center of
the two shells for

b<r<e

A. zero
1 2q
" Are, r_2
1 2q
4Are r_2
1 6q
" 4reg 2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_X83ZYut1vw4q

21. Consider the previous problem, let the outer shell have
the charge —4gq. As in the above problem , the inner shell
has the charge + 2q. Calculate the electric field in terms of
q and the distance r from the common center of the two
shells for

The graph of the radial component of E as function of r

will be
E
+ i,\‘
)
la b ¢ E/ =T
A. (a)
E



https://dl.doubtnut.com/l/_Ufc04kXS51wF

Answer: B

o Watch Video Solution

22. Consider the previous problem , let the outer shell
have the charge —44q. As in the above problem , the inner
shell has the charge 4 2q. Calculate the electric field in

terms of q and the distance r from the common center of


https://dl.doubtnut.com/l/_Ufc04kXS51wF
https://dl.doubtnut.com/l/_LJDAs7Y8Tygp

the two shells for

c<r<d

A. zero
1 2q
" 4reg 2
1 2q
4rre r_2
1 6q

" Ameg 12

Answer: A

o Watch Video Solution

23. Consider the previous problem , let the outer shell
have the charge —4gq. As in the above problem , the inner

shell has the charge +2q. Calculate the electric field in



https://dl.doubtnut.com/l/_LJDAs7Y8Tygp
https://dl.doubtnut.com/l/_Oi6T3t4gdGmC

terms of q and the distance r from the common center of

the two shells for

A. zero
1 2q
" 4reg 2
1 2q
4drrey r_2
1 6q

" Ameg 12

Answer: C

o Watch Video Solution

24.Two spherical cavities of radii a and b are hollowed out
from the interior of a neutral conducting sphere of radius

R. At the center of each cavity , a point charge is placed .


https://dl.doubtnut.com/l/_Oi6T3t4gdGmC
https://dl.doubtnut.com/l/_UKsBK1ToMAhr

Call these charges g, and g.

The electric field at a distance r outside the conductor is



https://dl.doubtnut.com/l/_UKsBK1ToMAhr

Answer: C

o Watch Video Solution

25. Two spherical cavities of radii a and b are hollowed out
from the interior of a neutral conducting sphere of radius
R. At the center of each cavity, a point charge is placed .
Call these charges g, and g;.

The electric field inside the cavity of radius a at a distance


https://dl.doubtnut.com/l/_UKsBK1ToMAhr
https://dl.doubtnut.com/l/_xNSh7YyuZH1D

r from the center of cavity is



https://dl.doubtnut.com/l/_xNSh7YyuZH1D

Answer: A

o Watch Video Solution

26. Positive and negative charges of equal magnitude lie
along the symmetry axis of a cylinder. The distance from
the positive charge to the left - end cap of the cylinder is
the same as the distance from the negative charge to the

right - end cap.

Right

end-cap

What is the flux of the electric field through the closed

cylinder ?


https://dl.doubtnut.com/l/_xNSh7YyuZH1D
https://dl.doubtnut.com/l/_Eq4N4KHW5z4q

A. zero

B.+Q /¢

C—|—2Q/€0

D.-Q/&'O

Answer: A

° Watch Video Solution

27. Positive and negative charges of equal magnitude lie
along the symmetry axis of a cylinder. The distance from
the positive charge to the left - end cap of the cylinder is
the same as the distance from the negative charge to the

right - end cap.


https://dl.doubtnut.com/l/_Eq4N4KHW5z4q
https://dl.doubtnut.com/l/_0IfAp3X4wUG3

What is the flux of the electric field through the closed

cylinder ?

A. Positive

B. Negative

C.There is no flux through the right - end cap.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_0IfAp3X4wUG3

28. There are two nonconducting spheres having uniform
volume charge densities p and —p . Both spheres have
equal radius R. The spheres are now laid down such that

) ) — —
they overlap as shown in Fig.2125. Take d = 0;0;.

+p -

%
The electric field E in the overlapped region is

A. nonuniform

B. zero


https://dl.doubtnut.com/l/_G4kLxiEa16d5

C.—d
3€0
—p—

p.—d
3€0

Answer: C

o Watch Video Solution

29. There are two nonconducting spheres having uniform
volume charge densities p and —p . Both spheres have
equal radius R. The spheres are now laid down such that

— —
they overlap as shown in Fig.2125. Take d = O10s.


https://dl.doubtnut.com/l/_G4kLxiEa16d5
https://dl.doubtnut.com/l/_uQUpsLQEP2gE

The potential difference AV between the centres of the

two spheres ford = R is

A g2
380


https://dl.doubtnut.com/l/_uQUpsLQEP2gE

Answer: A

° Watch Video Solution

30. Gauss's law and Coulomb's law , although expressed in
different forms , are equivalent ways of describing the
relation between charge and electric field in static
conditions . Gauss's law is £qg¢ = g.nq,When g(encl) is the
net charge inside an imaginary closed surface called
Gaussian surface. The two equations hold only when the
net charge is in vaccum or air .

A Gaussian surface encloses two of the four positively

charged particles. The particles that contribute to the


https://dl.doubtnut.com/l/_uQUpsLQEP2gE
https://dl.doubtnut.com/l/_N0llddg5FPwH

electric field at a point P on the surface are

cme.. P

q o"' ~.9
‘. .« q;
¢ .

' '
. ’
‘,ql q2 LY
e "
..-.-’

A.qlandqz
B. g5 and g3
C.q4 and g3

D. g1, g2, g3 and g4

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_N0llddg5FPwH

31. Gauss's law and Coulomb's law , although expressed in
different forms , are equivalent ways of describing the
relation between charge and electric field in static
conditions . Gauss's law is €g¢ = @ene;When g, is the net
charge inside an imaginary closed surface called Gaussian
surface. The two equations hold only when the net charge
is in vaccum or air .

The net flux of the electric field through the surface is

A.due to ¢; and ¢ only

B. due to g3 and g4 only

C. equal due to all the four charges

D. cannot say

Answer: A


https://dl.doubtnut.com/l/_RgBhP3lRfQaX

o Watch Video Solution

32. Gauss's law and Coulomb's law , although expressed in
different forms , are equivalent ways of describing the
relation between charge and electric field in static
conditions . Gauss's law is €g¢p = g.pne,when g(encl) is the
net charge inside an imaginary closed surface called
Gaussian surface. The two equations hold only when the
net charge is in vaccum or air .

The net flux of the electric field through the surface due to

q3 and qy is

A. zero

B. positive


https://dl.doubtnut.com/l/_RgBhP3lRfQaX
https://dl.doubtnut.com/l/_Li7rzD25YZwa

C. negative

D. cannot say

Answer: A

o Watch Video Solution

33. Gauss's law and Coulomb's law , although expressed in
different forms , are equivalent ways of describing the
relation between charge and electric field in static
conditions . Gauss's law is €g¢p = gepne,when g(encl) is the
net charge inside an imaginary closed surface called
Gaussian surface. The two equations hold only when the
net charge is in vaccum or air .

If the charge g3 and g4 are displaced (always remaining


https://dl.doubtnut.com/l/_Li7rzD25YZwa
https://dl.doubtnut.com/l/_TBA1Vd507mCg

outside the Gaussian surface), then consider the following
two statements :

A: Electric field at each point on the Gaussian surface will
remain same .

%
B: The value of ﬁ dA for the Gaussian surface will
remain same.
A.Both A and B are true.
B.Both A and B are false.
C. A is true, but b is false.

D. Bis true , but A is false.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_TBA1Vd507mCg
https://dl.doubtnut.com/l/_q8mc0UNuo7CW

34. A spherical conductor A contains two spherical cavities
as shown in Fig.2.127. The total charge on conductor itself
is zero . However , there is a point charge ¢; at the center
of one cavity and ¢, at the center of the other cavity .
Another charge g3 is placed at a large distance r from the

center of the spherical conductor.

Which of the following statements are true ?


https://dl.doubtnut.com/l/_q8mc0UNuo7CW

A. Charge g3 applies a larger force on the charge ¢

than on charge q;.

B. Charge g3 applies a smaller force on the charge ¢,

than on charge q;.

C. Charge g3 applies equal force on both the charges.

D. Charge g3 applies no force on any of the charges.

Answer: D

° Watch Video Solution

35. A spherical conductor A contains two spherical cavities
as shown in Fig.2.127. The total charge on conductor itself

is zero . However , there is a point charge ¢q; at the center


https://dl.doubtnut.com/l/_q8mc0UNuo7CW
https://dl.doubtnut.com/l/_dGZMoUcPPHWs

of one cavity and ¢, at the center of the other cavity .
Another charge g3 is placed at a large distance r from the

center of the spherical conductor.

If q; is displaced from its center slightly (being always
inside the same cavity ), then the correct representation of

field lines inside the same cavity is


https://dl.doubtnut.com/l/_dGZMoUcPPHWs

A
30 66

B.

C. There will be no field lines inside the cavity.

(D
, <

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_dGZMoUcPPHWs

36. A spherical conductor A contains two spherical cavities
as shown in Fig.2127. The total charge on conductor itself
is zero . However , there is a point charge ¢; at the center
of one cavity and ¢, at the center of the other cavity .
Another charge g3 is placed at a large distance r from the

center of the spherical conductor.

The force acting on conductor A will be


https://dl.doubtnut.com/l/_Yh131fzbvjVH

A. zero

. s(a + @)
4reyr?
—gs(a1 + @)
Aregr?

Q391 + @93 + q1q2
. 4meqr?

C.

D

Answer: B

o Watch Video Solution

— A
1. A suface has the area vector A (213 + 3j) what is the

flux erof a uniform electric though the area if the field is a

-, P
E =4i1N/cand E =4kN/C?

[ - |


https://dl.doubtnut.com/l/_Yh131fzbvjVH
https://dl.doubtnut.com/l/_F2qf04d2MYgO

l & Watch Video Solution ]

2. An electric field given L_47> = 4.0z — 3.0(y* + 2.0)j
pierces a Gaussian cube of edge length 2.0 m and
positioned as shown in the figure. (The magnitude E is in
newtons per coulomb and the position z is in meters.)
what is the electric flux through the (a) top face, (b)
bottom face, (c) left face , (b) bottom facem (c) left face,

and (d) back face ? (e) what is the net electric flux through


https://dl.doubtnut.com/l/_F2qf04d2MYgO
https://dl.doubtnut.com/l/_XgBup9FC9A7I

the cube ?

N

w-——‘——-ii - —
\

1
|
I
!
t

|
1

~

° Watch Video Solution

3.The cube in figure has edge length /2m and is oriented
as shown in a region of uniform electric field , in newtons
per coulomb, is given by

(a)6.00%, (b) — 2.007, and (c) — 3.005 + 4.00k . (d)


https://dl.doubtnut.com/l/_XgBup9FC9A7I
https://dl.doubtnut.com/l/_J6SFTErRu2Qh

what is the total flux through the cube for each field ?

zZ

—

5

\.i
\

° Watch Video Solution

4. At each point on the surface of the cube shown in the
figure, the electric field is parllel to the z- axis. The length
of each edge of the cube is 3.0 m on the bottom face it is

— A
E =34kN/C and on the bottom face it s


https://dl.doubtnut.com/l/_J6SFTErRu2Qh
https://dl.doubtnut.com/l/_IwMtxARWHT9l

— A
E =20kN/C . Find the net flux contained within the

cube.
Zl
/ |
‘ \
L
\
L} /
\
f 5
! o
—— - - - ‘:-’- ----- - --'al-_-'}' *
p" 1 7
’ )
f’ 1
X

° Watch Video Solution

5. figure(a) shows three sheets that are large, parallel and
uniformaly charged. Figure (b) gives the component of the

net electric field along and x-axis through the sheets. The


https://dl.doubtnut.com/l/_IwMtxARWHT9l
https://dl.doubtnut.com/l/_3PBT4BhRTjAZ

scale of the vertical axis is set by E;, = 6.0 x 10°N/C

what is the ratio of the charge density on sheet 3 to that

on sheet 2?
| 2 3
(a) v

] : i
e
: E
G - | !
Y% ? !
= : :
] ! E

o —  x

(b)

o Watch Video Solution

6. In fig(a) electron is shot directly away from a uniformly
charged plastic sheet, at speed V, the sheet is

nonconducting flat , and very velical component versus


https://dl.doubtnut.com/l/_3PBT4BhRTjAZ
https://dl.doubtnut.com/l/_EeOgDIjMLx37

time t until the return to the launch point. What is the

sheet's surface charge density ?

spued

FFFFFFF T

-1

(a) (b)

o Watch Video Solution

7. A charged particle is held a the centre foa sperical shell.
The following figure gives the magnitude E of the electric

field versus radial distance r. what is the net charge on the


https://dl.doubtnut.com/l/_EeOgDIjMLx37
https://dl.doubtnut.com/l/_UupaqT9dmxz5

shell ?

10

E (x 10 N/C)
Y

-

]

r(cm)

o Watch Video Solution

1. Electric flux through a surface are 10m? lying in the xy

— N N A
pIaneis( if E :i—|—\/§j—|—\/§kN/C>



https://dl.doubtnut.com/l/_UupaqT9dmxz5
https://dl.doubtnut.com/l/_9JkpzyFb8kIg

A.100

B.141.4

C.17.32

D. 200

Answer: c

° Watch Video Solution

2. A cylinder of radius R and length | is placed in a uniform
electric field E parallel to the axis of the cylinder. The total
flux over the curved surface of the cylinder is

A 2T R’E

B.mR*/E


https://dl.doubtnut.com/l/_9JkpzyFb8kIg
https://dl.doubtnut.com/l/_GulTIHaQNoy2

C. (7TR2 — 7TR)E

D. zero

Answer: d

o Watch Video Solution

3. A point charge q is placed near hemisperical suface
without base, cylindrical surface with one end open
sperical surface and hemispherical surface with base as
shown in the figure in (a) (b) (c) and (d) respectively In
wihich of the following cases m the flux crossing through
the surface is zero ?

L.

L.


https://dl.doubtnut.com/l/_GulTIHaQNoy2
https://dl.doubtnut.com/l/_qmxq8saY32oE

Hemispherical surface
A without base

(™) ™
.q

v

Cylindrical surface
B with one end open

(¢)

C Spherical surface
(d) *4q

Hemispherical surface
D. with base

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_qmxq8saY32oE

4. A linear charge having linear charge density A
penterates a cube diagonally and then it penterates a
sphere diametrically as shown. What will be the ratio of

flux coming out of cube and sphere ?

[ —— 1)
\1/
o



https://dl.doubtnut.com/l/_9zflL25OOKIB

I o Watch Video Solution

5. A ring of radius R is placed in the plane its centre at
origin and its axis along the x-asis and having uniformly
distributed positive charge. A ring of radius 7( < < R)
and coaxial with the larger ring is moving along the axis
with constant velcity , then the variation of electrical flux

(¢) passing through the smaller ring with position will be


https://dl.doubtnut.com/l/_9zflL25OOKIB
https://dl.doubtnut.com/l/_YCxM2iLkB9bq

best represent by :

__:-—/-'-'P‘/

bR RS ) B
Fixed ring

R

(b)

» !


https://dl.doubtnut.com/l/_YCxM2iLkB9bq

Answer: c

o Watch Video Solution

6. A positive point charge Q is placed (on the axis of disc)
at a distance of 4 R . Above the centre of a disc of radius R
as shown in situation I. the magnitude of electric flux
through the disc is (¢). Now a hemis pherical shell of
radius R is placed over the disc. such that it forms a closed

surface as shown in situation Il. The flux through the


https://dl.doubtnut.com/l/_YCxM2iLkB9bq
https://dl.doubtnut.com/l/_ZSlvewmw9SXC

curved suface in situation Il taking direction of area vector
along outward normal as positive is

A Q A $0

;

1

[}

] ]

1 ]

] ]

] [}
' ——

' ]

[] ]

1 [}

[}

i [}

'

, N
<« >

Situation [ Situation II

A.Zero

B. ¢

D. 2¢

Answer: ¢

o Watch Video Solution



https://dl.doubtnut.com/l/_ZSlvewmw9SXC
https://dl.doubtnut.com/l/_LBe28bJNww7g

7. Figure showns. In cross section m three solid cylinders,
each of length L and uniform charge Q. Concntric with
each cylinder is a cylindrical Gaussion surface, with all
three surfaces having the same radius. Rank the Gussion
surface according to the electric field at any point on the

suface, greatest first.

Cylinder

Gaussian :
surface (I) (11 (111)

Al — II — III
B.II — I — III
CIII - II =1

D. all tie


https://dl.doubtnut.com/l/_LBe28bJNww7g

Answer: d

o Watch Video Solution

8. Figure showns four solid spheres, each with charge Q
uniformly distributed through its volume. The figure also
shows a point P for each sphere. All at the same distance
from the centre of the sphere. Rank the spheres according
to the magnitude of the electric field they produce at

point P.

500

I (1) (II1) (Iv)

Al and II tie — III — 1V


https://dl.doubtnut.com/l/_LBe28bJNww7g
https://dl.doubtnut.com/l/_7mRNflOXEgPq

B.Il — IIl — IV

CIII -1l - 11— 1V

D. all tie

Answer: a

o Watch Video Solution

9.1In the figure a hemispherical bowl of bowl of radius R is
shown Electric field of intensity E is present perpendicular

to the circular cross section of the hemisohere.

__>__
__>_
.+_

Situation | Situation 11


https://dl.doubtnut.com/l/_7mRNflOXEgPq
https://dl.doubtnut.com/l/_x4g9vQu7h7Uk

A.The magnitude of electric flux through the
hemispherical surface in sittation | will be ExR?

B.The magniude of electric flux through the
hemisoherical surface in surface Il will be 2E7 R?

C.the magnitude of electric flux thorugh the

: : .. : . ErR?
hemisperical surface in situation Il will be

D.the magnitude of electric flux through the

hermispherical surface in situation Il will be zero.

Answer: b,d

o Watch Video Solution



https://dl.doubtnut.com/l/_x4g9vQu7h7Uk

10. figure shows, in cross section, two Gaussian spheres
and two Gaussian cubes that are centered on a positively
charged particle on a positively charged partical . Rank
greatest first, and indicate whether the manitudes are

unifrom or variable along each surface.

—
—
X
—
—
-

A. net flux through all the four Gaussion surface will be

equal


https://dl.doubtnut.com/l/_4jrreVSWkpdh

B. the magniude of the electric . Fields on the surface

(i) and (ii) will be constant

C.the magnitude of the electric fields on the sufaces

(ii) and (iv) will be variable

D.The magnitude of the electric fields on all the

surfaces will be constant

Answer: a,b,c

° Watch Video Solution

1. Figure shows four Gaussion surfaces consisting of
identical cylindrical midsections but different end caps.

The surfaces central axis of each . Cylindrical midsection ,


https://dl.doubtnut.com/l/_4jrreVSWkpdh
https://dl.doubtnut.com/l/_Y41shydRAvTB

the end caps have these shapes, S; convex hemispheres
Sy concave hermisphere S3 cones S,e flat disks. rank the
surfaces acccording to (a) the net electric flux through
them and (b) the electric flux through the top end caps ,

greatest first.

VTR

oF

A. net flux through all the four Gaussion surface will be

equal

B. the electric flux though the top end cops will be

equal


https://dl.doubtnut.com/l/_Y41shydRAvTB

C.the electric flux through the top end cap S is

greatest

D. the electric flux through the top end cop 53 is

greatest

Answer: a,b

o Watch Video Solution

12. In figure , a solid sphere of radius a = 2.00cm is
concentric with a spherical conductiosn shell of inner
raedius b =2.00 a and outer radius ¢=2.40 a. the sphere has
a net unifrom charge ¢ = + 5.00C. The shell has a net

charge ¢ = — ¢;. Distance (a) r=0 (b) r=a/2.00 (c) r=a (d) r


https://dl.doubtnut.com/l/_Y41shydRAvTB
https://dl.doubtnut.com/l/_H5gvqIyG6VEg

= 150 a (e) r= 2.30a and (f) r= 3.50 a ? what si the net

charge on the (g) inner and (h) outer surface of the shell ?

° Watch Video Solution

13. A uniform charge density of 500nC /m?® is distributed
throughout a spherical volume of radius 6.00cm .Consider

a cubical Gussian surface with its center at the centre of


https://dl.doubtnut.com/l/_H5gvqIyG6VEg
https://dl.doubtnut.com/l/_EOUDeW36zvka

the sphere. What is the elcetric flux through this cubical

surface if its edge length is (a) 4.00cm and (b) 14.0 cm ?

o Watch Video Solution

14. the net electric flux through each face of a die (singular
of dice) has a magnitude in units of 10°N. m2/C that is
exactly equal to the number of sport N on the face ( 1
through 6) the flux is inward for N odd outword for N

even. What is the net charge inside the die ?

o Watch Video Solution

15. A Gaussian surface S encloses two charges

¢1 = q and ¢o = — gthefield atp is


https://dl.doubtnut.com/l/_EOUDeW36zvka
https://dl.doubtnut.com/l/_4AQgAWiBQSm8
https://dl.doubtnut.com/l/_RUsFeY8a86sy

- = —
where E{,E, and E 3 are the field contributed by

q1, ¢ and gzat P respectively.

" RN

o ‘e

4 \
/
i .ql \' ({
! , @43
' /
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\\ (2 "'f
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- =

AE,+E,
e
_>

C.E;
- = =

Answer: b


https://dl.doubtnut.com/l/_RUsFeY8a86sy

o Watch Video Solution

16. The electric field in a region is radially outward with

magnitude ¥ = A-~,. The charge contained in a sphere of

radius -y centered at the origin is

1

A
47'('60

A’yg

B.4meg Avg

47T50A

Yo
1 A

. 47'('50 ’Y(:]))

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_RUsFeY8a86sy
https://dl.doubtnut.com/l/_vVwbhkApGBCK
https://dl.doubtnut.com/l/_15ctKCzfOznE

17. A charge q is placed at the centre of the open end of a

cylindrical vessel . The flux of the electric field through the

surface of the vessel is

g


https://dl.doubtnut.com/l/_15ctKCzfOznE

Answer: ¢

o Watch Video Solution

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

enclosed the wire as shown in the figure. The total electric


https://dl.doubtnut.com/l/_15ctKCzfOznE
https://dl.doubtnut.com/l/_O6Ndq8zh6bxz

flux passing through the cylindrical surface is

+
+

1—1

U
g;;-l-

30 cm

+ +



https://dl.doubtnut.com/l/_O6Ndq8zh6bxz

10Q
" (meo)
100Q

 (meo)

Answer: b

o Watch Video Solution

19. In a region of space having a spherical symmetic
distribution of charge , the electric flux enclosed by a

concentric spherical Gaussion surface, varies with radius

2
r
r as ¢:{¢}023 ,7 < Rgpyg, < R where R and ¢, are

the constants.

N forr < R
47rr?
B.E = %0 forr > R

b
2


https://dl.doubtnut.com/l/_O6Ndq8zh6bxz
https://dl.doubtnut.com/l/_wEvV02ZFSRY9

$or

CE= forr <R
472
D.E = Por forr > R
A2
Answer: b

o Watch Video Solution

20.1In a region of space the electric field in the z-direction

and proportional to zie, E = Eyzi. Consider an

imaginary cubical volume of edge a with its parallel to the

axes of coordinates. The charge inside this volume will be

A.Zero
B.eqEya®
.EgLpa

1
C. —.an3


https://dl.doubtnut.com/l/_wEvV02ZFSRY9
https://dl.doubtnut.com/l/_WRVJ8QP1ufGu

D. ~eoEya®
.66000,

Answer: b

° Watch Video Solution

21. Figure shows a closed dotted surface which intersects a
conduccting uncharged shere. If a positive charge is
placed at the point P, the flux of the electric field through

the closed surface

A. will remain zero


https://dl.doubtnut.com/l/_WRVJ8QP1ufGu
https://dl.doubtnut.com/l/_lmB2Inx8wDfd

B. will become postive

C. will become negative

D. will become undefined

Answer: ¢

o Watch Video Solution

22. figure shows a neutral metallic sphere with a point
charge +Q placed near its surface. Electrostatic

equilibrium conditions exist on metallic sphere. Mark the


https://dl.doubtnut.com/l/_lmB2Inx8wDfd
https://dl.doubtnut.com/l/_bzD7KbQ0nHfw

correct statement :

Plane _that divides _ Spherical
_(Jausswn surface~ -~ 2 7 ~. Gaussian surface
in two halves

A - +Q)

)
!
]
1

-

Neutral metallic surface

A. Net flux through Gaussian surface due to charge Q is

zero

B. Net flux through Gaussian surface due to charges

appearing on the outer surface of metallic sphere

must be zero

C.if point chage Q is displaced a little towards metallic

sphere, magnitude of net flux through right

hemisperical closed Gaussian surface increases.


https://dl.doubtnut.com/l/_bzD7KbQ0nHfw

D.If point charge Q is displaced towards metallic

sphere, charge distribution on outer surface of

sphere will change

Answer: a,b,cd

o Watch Video Solution

23. A and B are semi - spherical surfaces of radius
r1 and 7ro(r; < ro)withE; and Es as the electric fields a

the their surfaces. Charge q is placed as shown. What is


https://dl.doubtnut.com/l/_bzD7KbQ0nHfw
https://dl.doubtnut.com/l/_0CHF48ZtiaXg

the condition which may be statisfied ?



https://dl.doubtnut.com/l/_0CHF48ZtiaXg

Answer: a,c

o Watch Video Solution

24.the electric field intensity at all points is space is given
- o ~

by E = /31 — j volts/meter. A square frame LMNO of

side 1 meter is shown in the figure. The point N lies in x-y

plane. The initial angle between line ON and x -axis is

6 = 60°

the magnitude of electric flux through area enclosed in


https://dl.doubtnut.com/l/_0CHF48ZtiaXg
https://dl.doubtnut.com/l/_EsMQBGKbJaUq

square frame LMNO is

<

A. O volt/metre

B. 1 volt/metre

C. 2 volt/ metre


https://dl.doubtnut.com/l/_EsMQBGKbJaUq

D. 4 volt / metre

Answer: c

o Watch Video Solution

25.the electric field intensity at all points is space is given
- o ~

by E = /31 — j volts/meter. A square frame LMNO of

side 1 meter is shown in the figure. The point N lies in x-y

plane. The initial angle between line ON and x -axis is

6 = 60°

The work done by electric field in taking a point charge


https://dl.doubtnut.com/l/_EsMQBGKbJaUq
https://dl.doubtnut.com/l/_6N5gWd2GrRwF

1puC from origin O to point M is

<

A OuJ

B.1uJ

C.2uJ


https://dl.doubtnut.com/l/_6N5gWd2GrRwF

D.4uj

Answer: d

o Watch Video Solution

26. the electric field intensity at all points is space is given
- o ~

by E = /31 — j volts/meter. A square frame LMNO of

side 1 meter is shown in the figure. The point N lies in x-y

plane. The initial angle between line ON and x -axis is

6 = 60°

the magnitude of electric flux through area enclosed in


https://dl.doubtnut.com/l/_6N5gWd2GrRwF
https://dl.doubtnut.com/l/_3KKiyJaOTQ8e

square frame LMNO is

-
o

A.the magnitude of electric flux increase from initial

value as 0Ois increased.


https://dl.doubtnut.com/l/_3KKiyJaOTQ8e

B. The magnitude of electric flux increses from initial

value as@ is decresad.

C. The magnitude of electric flux increases or decrease

from initial value as 6 is changed .

D. The magnitude of electric flux will decrease from

initial value as 0 is changed .

Answer: a

° Watch Video Solution

27.Figure, shown above, shows three situations involving a
charged particle and a uniformly charged spherical shell.

The charges and radii of the shells are indicated in the


https://dl.doubtnut.com/l/_3KKiyJaOTQ8e
https://dl.doubtnut.com/l/_36VXIkFrrEnS

figure. If F'}, F5 and F3 are the magnitudes of the force on
the particle due to the shell in situations (I),(Il) and (llI)

then

A F3 > Fy, > Fy

B.F1 > Fy = Fj

CEFy=F, > F;

D.F, > Fy > Fj

Answer: c

° Watch Video Solution



https://dl.doubtnut.com/l/_36VXIkFrrEnS

28. There are three concentric thin spheres of radius
a, b, c(a > b > c). The total surface charge densities on
their surfaces are o, — o, o respectively. The magnitude
of the electric field at r (distance from centre) such that

a>7r>bis:

A.O

B. — (b% — ¢
80?“2( C)

T (02 B2
C'607"2(a —i—b)

D. none of these

Answer: b

O Watch Video Solution



https://dl.doubtnut.com/l/_czZhkFwXgs27
https://dl.doubtnut.com/l/_Y5yOiaWpYs9q

29.The electric field inside a sphere having charge density
related to the distance from the centre asp = ar (a is a

constant) is :

ar3

A —
480

Oé’l"2

B. —
450

a'r2

C.—
3€0

D. none of these

Answer: A

o Watch Video Solution

30. consider two thin unifromly charged concentric shells

of radii r and 2r charges Q and -Q respectively , as shown.


https://dl.doubtnut.com/l/_Y5yOiaWpYs9q
https://dl.doubtnut.com/l/_0HG5s42eLaeG

Three points ABand C are marked at distances

r 3r 5r _ )
—, — and —- respectively from their common centre. If

27 2 2
E FEp and Eo are magniudes of the electric fields at

points A, Band C respectivly ,then

A E4 > Eg > Eq

B.Es; > Eg > Ey

C.Egp > FE4 = E¢


https://dl.doubtnut.com/l/_0HG5s42eLaeG

D.Eg > E4 > E¢

Answer: c

° Watch Video Solution

31. An infinitely long wire is kept along z-axis from

z = — 0o to z = 00, having uniform linear charge density

10

?nC/m. The electric field at point (6¢cm, 8cm, 10cm)


https://dl.doubtnut.com/l/_0HG5s42eLaeG
https://dl.doubtnut.com/l/_zp8kUx4JEcb8

will be

4

S

» X

A (1207 + 160j + 200 )V /m
B. 200kV /m
. (160 + 1205)V /m

D. (120 + 1603) V' /m


https://dl.doubtnut.com/l/_zp8kUx4JEcb8

Answer: d

o Watch Video Solution

32. Two conentric conducting thin spherical shells A and B
having radii 74 and rg(rg > r4) are charged to Q4 and

—Qp(|Qp| > Q4 | ). The electrical field along a line,

(passing through the centre) is

(a) E

Yy rg

(b) E

'
0 Y4 I'g!


https://dl.doubtnut.com/l/_zp8kUx4JEcb8
https://dl.doubtnut.com/l/_CIJIbimJDMol

Answer: a

o Watch Video Solution

33. two large conducting thin plates are placed parallel to
each other. They carry the charges as shown. The variation

of magnitude of eclectric field in space due to this system


https://dl.doubtnut.com/l/_CIJIbimJDMol
https://dl.doubtnut.com/l/_VLvEjf4kWlz6

is best given by

20 )

m
} ?
/ 11

I i

A

[ D | G R 1

nolom

o moom
[

Answer: a



https://dl.doubtnut.com/l/_VLvEjf4kWlz6

I O Watch Video Solution

34. A positively charge sphere of radius r( carries a volume
charge density p. A spherical cavity of radius r¢ /2 is then
scooped out and left empty. C is the center of the sphere
and C» that of the cavity. What is the direction and

magnitude of the electric field at point B?



https://dl.doubtnut.com/l/_VLvEjf4kWlz6
https://dl.doubtnut.com/l/_j2mc4nnFWPjX

17
A pro
5480

17prg
5480

left

right

C. mleft
6¢e 0

D. mright
6¢eo

Answer: a

o Watch Video Solution

35. The absolute charge on an electron is -


https://dl.doubtnut.com/l/_j2mc4nnFWPjX
https://dl.doubtnut.com/l/_mu2dmXNLTNkz

Answer: a

o Watch Video Solution

36. figure shows, in cross section, two solid spheres with
uniformaly distributed charge throughout their volumes.
Each has radius R. point P lies on a line connecting the
centres of the spheres, at radial distance r/2.00 from the
centre of sphere 1. If the net electric field at point P is zero

what is the ratio ¢, / ¢; of the total charges ?



https://dl.doubtnut.com/l/_mu2dmXNLTNkz
https://dl.doubtnut.com/l/_u4WzdO5WDcuQ

>

©|low o ooy oo

Answer: a

o Watch Video Solution

37. A very long uniformly charged cylinder (radius R) has a
surface charge density o . A very long uniformaly charged
line charge( linear charge density A) is placed along the
ctlinder axis. If electric field intensity vector outside the

cylinder is zerom then :


https://dl.doubtnut.com/l/_u4WzdO5WDcuQ
https://dl.doubtnut.com/l/_On0FOeNJk5g9

A\ = Ro

B.A= — Ro

C.\A =2nRo

D.A= —27nRo
Answer: d

° Watch Video Solution

38. Two infinte plane sheets A and B are shown in the
figure the surface charge densities on A and B are
(2/7) x 1077C/m? and ( —1/m) x 107°C /m?

rospectively .C,D, E are three points where electric fields (in


https://dl.doubtnut.com/l/_On0FOeNJk5g9
https://dl.doubtnut.com/l/_iQMljrkSzz4i

N/C) are E¢, Ep and Ef repectively.

A B
' Y
Ce | Do oF

— .

A E - =18
— .

B.E p = 541
— .

CEp =183
— n

D.E g = 18¢

Answer: b,d

o Watch Video Solution



https://dl.doubtnut.com/l/_iQMljrkSzz4i

