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1. Five identical capacitor paltes, each of area A, are arranged such that
adjacent plates are at a distance d apart, the plates are connected to a

source of emf V as shown in the figure


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_fhoA0adIQT0y

1_

11231415

The charge on plate 1is ... and on plate 4 is........

o Watch Video Solution

2.Figure shows line of constant potential in a region in which an electric
field is present. The values of the potential are written in brackets. Of the

points A, B and C, the magnitude of the electric field is greatest at the


https://dl.doubtnut.com/l/_fhoA0adIQT0y
https://dl.doubtnut.com/l/_POF1VWJn5rmx
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o Watch Video Solution

3. Two small balls having equal poistive charges Q( coulomb) on each are
suspended by two insulating strings of equal length L(metre) from a hook
fixed to a stand. The whole set up is taken in a satellite into space where
there is no gravity (state of weightlessness). The angle between the two

Strings IS and the tenison in each string is.....cccccoeee.. newtons.

o Watch Video Solution



https://dl.doubtnut.com/l/_POF1VWJn5rmx
https://dl.doubtnut.com/l/_4usML0Zk7frD

4. Two parallel plate capacitors of capacitances C and 2C are connected in
parallel and charged to a potential difference V. The battery is then
disconnected and the region between the plates of the capacitor C is
completely filled with a material of dielectric constant K. The potential

differences across the capacitors now becomes...........

o Watch Video Solution

5. A point charge q moves from point P to pont S along the path PQRS
(fig.) in a uniform electric field E pointing parallel to the poistive direction
of the X-axis. The coordinates of the points P,Q, R and S are(a, b, O), (2a, O,

O)(a, -b,0) and (O, O, O) respectively. The work done by the field in the


https://dl.doubtnut.com/l/_4orzjlk48FXU
https://dl.doubtnut.com/l/_LK2For0cxqE9

above process is given by the expresison.......
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o Watch Video Solution

6. The electric potential V at any point x, y, z (all in meters) in space is

given by V = 422 volts. The electric field at the point (Im, O, 2m)

o Watch Video Solution

7.Five point charges, each of value +q coul, are placed on five vertices of a

regular hexagon of isde L meters. The magnitude of the force on the


https://dl.doubtnut.com/l/_LK2For0cxqE9
https://dl.doubtnut.com/l/_c1PGCyNa4i8M
https://dl.doubtnut.com/l/_9K5sp51n8MQ1

point charge of value -q coul, placed at the centre of the hexagen

o Watch Video Solution

8. The work done in carrying a point charge form one point to another in
an electrostatic field depends on the path along which the point charge

is carried.

o Watch Video Solution



https://dl.doubtnut.com/l/_9K5sp51n8MQ1
https://dl.doubtnut.com/l/_pj5djOT5v9QW

9. Two identical metallic spheres of exactly equal masses are taken. One is
given a poistive charge Q coulombs and the other an equal negative

charge. Their masses after charging are different.

o Watch Video Solution

10. A small metal ball is suspended in a uniform electric field with the help
of an insulated thread. If high energy X-ray beam falls on the ball, the ball

will be deflected in the direction of the field.

o Watch Video Solution

11. Two protons A and B are placed in between the two plates of a parallel

plate capacitor charged to a potential difference V as shown in the figure.


https://dl.doubtnut.com/l/_MDhPuF2j1tqQ
https://dl.doubtnut.com/l/_mBCbuCZnfGO3
https://dl.doubtnut.com/l/_f1GPwWVvITRr

The forces on the two protons are identical.
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o Watch Video Solution

12. A ring of radius R carries a uniformly distributed charge +Q. A point
charge —q is placed on the axis of the ring at a distance 2R from the
centre of the ring and released from rest. The particle executes a ismple

harmonic motion along the axis of the ring.

o Watch Video Solution



https://dl.doubtnut.com/l/_f1GPwWVvITRr
https://dl.doubtnut.com/l/_ko8l9uCxeC5a

13. An electric line of forces in the x-y plane is given by the equation
24+ =1A particle with unit poistive charge, initially at rest at the
point x = 1, y = 0 in the x-y plane, will move along the circular line of

force.

o Watch Video Solution

14. A hollow metal sphere of radius 5 cms is charged such that the
potential on its surface is 10 volts. The potential at the centre of the
sphere is

A. (a) zero

B. (b) 10 volts

C. (c) same as at a point 5 cms away from the surface

D. (d) same as at a point 25 cms away from the surface

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_LgMqYjFB4Yrp
https://dl.doubtnut.com/l/_WHjOYITZoW9S

15. Two point charges +q and —q are held fixed at ( — d, 0) and (d, 0)
respectively of a x-y coordinate system. Then
A.(a) The electric field E at all points on the x-axis has the same
direction
B. (b) Electric field at all points on y-axis is along x-axis
C. (c) Work has to be done in bringing a test charge from oo to the
origin

D. (d) The dipole moment is 2qd along the x-axis

Answer: B

o Watch Video Solution

16. A parallel plate capacitor of capacitance C is connected to a battery

and is charged to a potential difference V. Another capacitor of


https://dl.doubtnut.com/l/_WHjOYITZoW9S
https://dl.doubtnut.com/l/_YycKzifJv4B0
https://dl.doubtnut.com/l/_lvbJLuLpkbw1

capacitance 2C is ismilarly charged to a potential difference 2V. The
charging battery is now disconnected and the capacitors are connected
in parallel to each other in such a way that the poistive terminal of one is
connected to the negative terminal of the other. The final energy of the

configuration is

Answer: B

o Watch Video Solution

17. Two identical metal plates are given poistive charges @}; and @,
( < Q1) respectively. If they are now brought close together to form a
parallel plate capacitor with capacitance C, the potencial difference

between them is


https://dl.doubtnut.com/l/_lvbJLuLpkbw1
https://dl.doubtnut.com/l/_Oyu9AQCkV95P

a) (@1 + @2)/(20)
B.(b) (@1 +Q2)/C
(@ —Q)/C

D.(d) (@1 — @2) /(2C)

Answer: D

o Watch Video Solution

18. For the circuit shown in figure, which of the following statements is

true ?

30V Vo=20V
C1 2pF C2—3pF T::

A. (a) With S7 closed V7 = 15V, V5 = 20V

B. (b) With S5 closed, V7 = V5, = 25V


https://dl.doubtnut.com/l/_Oyu9AQCkV95P
https://dl.doubtnut.com/l/_VNiOUCnVOrbf

C.(c) With S; and S5 closed, V; = V5 =0

D. (d) With S; and S5 closed, V; = 30V, V, = 20V

Answer: D

o Watch Video Solution

19. Three charges Q, +q and +gq are placed at the vertices of a right-
angled isosceles triangle as shown. The net electrostatic energy of the

configuration is zero if Q is equal to

+q +q



https://dl.doubtnut.com/l/_VNiOUCnVOrbf
https://dl.doubtnut.com/l/_OX0pJcmFHFff

Answer: B

o Watch Video Solution

20. A parallel plate capacitor of area A, plate separation d and capacitance
C is filled with three different dielectric materials having dielectric
constants kq, ks and k3 as shown. If a single dielectric material is to be

used to have the same capacitance C in this capacitor, then its dielectic


https://dl.doubtnut.com/l/_OX0pJcmFHFff
https://dl.doubtnut.com/l/_dxDblAgJqZFp

constant k is given by

A2 A2

A '// ////
-
K;

d
\5/ L1

1 1 1 1

A(a) = = + =+
()K K, K, 2K;
1

1 1

B.(b =
()K K1+K2+2K3
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A
dl2

&

o Watch Video Solution



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

21. Three poistive charges of equal value q are placed at the vertices of an

equilateral triangle. The resulting lines of force should be sketched as in

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_fndc4YnLq8il

22. Conisder the istuation shown in the figure. The capacitor A has a
charge q on it whereas B is unchanged. The charge appearing on the

capacitor B a long time after the switch is closed is

A. (a) zero

B.(b) g/2

C.(0)q

D.(d) 2q


https://dl.doubtnut.com/l/_czAKhxSy5Fpk

Answer: A

° Watch Video Solution

23. A uniform electric field poiting in poistive x-direction exists in a region.
Let A be the origin, B be the point on the x-axis at £ = 4 lem and C be
the point on the y-axis at y = + lem. Then the potentials at the points
A, B and C satisfy:

A (@ Vy <Vp

B.(b) V4 > Vg

ClVy < Vo

D.(d) Vy > V¢

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_czAKhxSy5Fpk
https://dl.doubtnut.com/l/_sBYq49zhPMhs

24.Two equal point charges are fixed at £ = — a and £ = + a on the x-
axis. Another point charge Q is placed at the origin. The change in the
electrical potential energy of Q, when it is displaced by a small distance x

along the x-axis, is approximately proportional to

Answer: B

o Watch Video Solution

25. Two identical capacitors, have the same capacitance C. One of them is
charged to potential V; and the other V5. The negative ends of the
capacitors are connected together. When the poistive ends are also

connected, the decrease in energy of the combined system is


https://dl.doubtnut.com/l/_GtGgEnFok05I
https://dl.doubtnut.com/l/_mEUAqyvhg4E3
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D.(d) 7C(V1 + Va)*

Answer: C

o Watch Video Solution

26. A metallic shell has a point charge 'q' kept inisde its cavity. Which one

of the following diagrams correctly represents the electric lines of forces?

B. (b)


https://dl.doubtnut.com/l/_mEUAqyvhg4E3
https://dl.doubtnut.com/l/_BkwVijiEJmNp

Answer: C

o Watch Video Solution

27. six charges of equal magnitude, 3 poistive and 3 negative are to be
placed on PQRSTU corners of a regular hexagon, such that field at the
centre is double that of what it would have been if only one +ve charge is

placed at R. Which of the following arrangement of charge is posisble for


https://dl.doubtnut.com/l/_BkwVijiEJmNp
https://dl.doubtnut.com/l/_otQVNACWtw5H

P,Q,R,S, T and U respectively.

A’ (a) +’+’+’ b ’
(b) ’+’+’+’ b
C.(C) -+, 4+

29 2

(d)+” ” ’

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_otQVNACWtw5H

28. A Gausisan surface in the figure is shown by dotted line.

The electric field on the surface will be
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A. (a) due to ¢; and g, only

B. (b) due to ¢, only

C.(c) zero

D. (d) due to all

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_1WwaQyqMgpum
https://dl.doubtnut.com/l/_X1OmenKZxc4T

29. Three infinitely long charge sheets are placed as shown in figure. The

electric field at point P is

N

2isgma -
A (a) ——
emslony

disgma »
B.(b) ———
emslon,

2isgma -~
C.(c) ————
emslony

4disgma -

D.(d) —
emslony

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_X1OmenKZxc4T

30. A long, hollow conducting cylinder is kept coaxially inisde another

long, hollow conducting cylinder of larger radius. Both the cylinders are

initially electrically neutral.

A. (a) A potential difference appears between the two cylinders when a

charge denisty is given to the inner cylinder.

B. (b) A potential difference appears between the two cylinders when

a charge denisty is given to the outer cylinder.

C. (c) No potential difference appears between the two cylinders when

a uniform line charge is kept along the axis of the cylinders

D. (d) No potential difference appears between the two cylinders when

same charge denisty is given to both the cylinders.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_x6axg70Sj4gi

31. Consider a neutral conducting sphere. A positive point charge is

placed outside the sphere. The net charge on the sphere is then

A. negative and distributed uniformly over the surface of the sphere

B. negative and appears only at the point on the sphere closest to the

point charge

C. negative and distributed non-uniformly over the entire surface of

the sphere

D. zero

Answer: D

o Watch Video Solution

32. A spherical portion has been removed from a solid sphere having a

charge distributed uniformly in its volume as shown in the figure. The


https://dl.doubtnut.com/l/_s4DKZDP1vqXK
https://dl.doubtnut.com/l/_kqrfCAReNyI5

electric field inisde the emptied space is

A. (a) zero everywhere

B. (b) non-zero and uniform
C. (c) non-uniform

D. (d) zero only at its center

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kqrfCAReNyI5

33. Poistive and negative point charges of equal magnitude are kept at
a —a : :
(O, 0, 5) and (0, 0, T) respectively. The work done by the electric

field when another poistive point charge is moved from ( — a, 0, 0) to
(0,a,0)is

A. (a) poistive

B. (b) negative

C. (c) zero

D. (d) depends on the path connecting the initial and final poistions

Answer: C

° Watch Video Solution

34. Conisder a system of three charges ¢/3, ¢/3 and —2q/3 placed at

point A, B and C, respectively, as shown in the figure. Take O to be centre


https://dl.doubtnut.com/l/_Sw6rtfdre1Ch
https://dl.doubtnut.com/l/_giETBs6vUttN

of the circle of radius R and angle CAB = 60°

q

A. (a) The electric field at point O is
8memslongR?

directed along the

negative x-axis.

B. (b) The potential energy of the system is zero

C.(c) The magnitude of the force between the charges at C and B is

2

q
54memslongR2
D. (d) the potential at point O is g
12wenslong R

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_giETBs6vUttN

35. A parallel plate capacitor C with plates of unit area and separation d is
filled with a liquid of dielectric constant K = 2. The level of liquid is d /3
initially. Suppose the liquid level decreases at a constant speed v, the time

constant as a function of time t is-

( T I
d i - ¢ d/3 R

6emslongR

5d + vt

(15d + 9vt)emslongR
2d? — 3dvt — Yv2t?

6emrslongR

5d — 3ut

(15d — 9ut)emslonyR
2d? — 3dvt — ’t?

A. (a)

C.(0)

Answer: A

| o WAL _L vl . ~_ .. ]



https://dl.doubtnut.com/l/_uzyt9u5jjAvX
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36. Three concentric metallic spherical shells of radii R, 2R, 3R, are given
charges Q1, Q-, Q3, respectively. It is found that the surface charge
denisties on the outer surfaces of the shells are equal. Then, the ratio of
the charges given to the shells, Q1: Q5 : Q3, is

A. (a) 1:2:3

B. (b) 1:3:5

C.(c) 1:4:9

D. (d) 1:8:18

Answer: B

o Watch Video Solution

37. A disc of radius a /4 having a uniformly distributed charge 6C is

placed in the x-y plane with its centre at ( — a /2, 0, 0). A rod of length a


https://dl.doubtnut.com/l/_uzyt9u5jjAvX
https://dl.doubtnut.com/l/_i32sVOyNBj85
https://dl.doubtnut.com/l/_T61S5qjOxtyy

carrying a uniformly distributed charge 8C is placed on the x-axis from
x =a/4 to x = 5a/4. Two point charges —7C and 3C are placed at
(a/4, —a/4,0)and ( — 3a /4, 3a/4,0), respectively. Conisder a cubical
surface formed by isxsurfacesz = +a/2,y= +a/2,z= £ a/2.The

electric flux through this cubical surface is

L] }:

X

N
N

—-2C
emslong
2C
emslonyg
10C
emslong

12C

emslong

A. (a)

B. (b)

C.(c

D. (d)

Answer: A

[ & |


https://dl.doubtnut.com/l/_T61S5qjOxtyy

| ¥ Watch Video Solution J

38.v34.2

1 . 2 2
A (a) ———isgma°R
emslongy

1
B. (b) —isgma2R
emslong

1
C.(c) —isgmazR
emslong
D. (d) 1 isgma?®

emslony R?

Answer: A

o Watch Video Solution

39. A tiny spherical oil drop carrying a net charge q is balanced in still air
81

with a vertical uniform electric field of strength =T 10°Vm . When

the field is switched off, the drop is observed to fall with terminal velocity

2x 10 %ms~ L. Given g:9.8ms_2, viscoisty of the air


https://dl.doubtnut.com/l/_T61S5qjOxtyy
https://dl.doubtnut.com/l/_8ghYsed1tYiX
https://dl.doubtnut.com/l/_H1khKY2Z3JO0

— 1.8 x 10"°Nsm 2 and the denisty of oil = 900kgm_3, the
magnitude of q is

A (a) 1.6 x 10~ °C

B.(b) 3.2 x 10~ °C

C.(c) 4.8 x 10~ °C

D.(d) 8.0 x 10~ *C

Answer: D

o Watch Video Solution

%
40. Conisder an electric field E = Eyx where Ej is a constant .

The flux through the shaded area (as shown in the figure) due to this field


https://dl.doubtnut.com/l/_H1khKY2Z3JO0
https://dl.doubtnut.com/l/_I20bO2vrpyq0

Z

(a,0,a) /P (a,a,a)

) /(0,0,0) (0.,a,0)

Answer: C

>y

° Watch Video Solution



https://dl.doubtnut.com/l/_I20bO2vrpyq0

41. A 2uF capacitor is charged as shown in the figure. The percentage of

its stored energy disispated after the switch S is turned to poistion 2 is

1 2

O

S

Vo -
2uF|8ukF

A. (a) 0%

B. (b) 20%

C.(c) 75%

D. (d) 80%

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_zVcXujqZfReJ
https://dl.doubtnut.com/l/_CGRd8BAD4IHW

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

as for magnetic field?

N

N

A. (a)

(b)

B. (b)

Nl
N

0

o Watch Video Solution

(c)
C.(c)
@
D. (d)

Answer: C



https://dl.doubtnut.com/l/_CGRd8BAD4IHW

43. A wooden block performs SHM on a frictionaless surface with

frequency, vy. The block carries a charge +Q on its surface. If now a
. . % . .

uniform electric field E is switched-on as shown, then the SHM of the

block will be

e
—>

+Q
Y Y OY L

T

DR,

A. (a) of the same frequency and with shifted mean poistion.
B. (b) of the same frequency and with the same mean poistion
C. (c) of changed frequency and with shifted mean poistion.

D. (d) of changed frequency and with the same mean poistion.

Answer: A

| o WAL _L vr . ~_ ..o ]



https://dl.doubtnut.com/l/_U49QXVEVJhEJ
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44.Two large vertical and parallel metal plates having a separation of 1cm
are connected to a DC voltage source of potential difference X. A proton
is released at rest midway between the two plates. It is found to move at
45° to the vertical JUST after release. Then X is nearly

A(a)1 x107°V

B.(b)1 x 10~V

C.()1x10°V

D.(d)1 x 10~V

Answer: C

o Watch Video Solution

45. Conisder a thin spherical shell of radius R with centre at the origin,

carrying uniform poistive surface charge denisty. The variation of the


https://dl.doubtnut.com/l/_U49QXVEVJhEJ
https://dl.doubtnut.com/l/_uKGCv2y9k7r6
https://dl.doubtnut.com/l/_Z0V9nRaa9SDp

%
magnitude of the electric field ’E (r)| and the electric potential V(r) with

the distance r from the centre, is best represented by which graph?

| 2| o)
A. (a)
£ | V()
®) K]
o R r
B. (b)
| &) 1)
O IR r
C.(c)
| B 1)
T
o R r
D. (d)
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Z0V9nRaa9SDp

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

plate of the 3uF' capacitor is

+80uC52

—41F

A (a) +32uC
B. (b) +40uC
C. (c) 48uC

D. (d) +80uC

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Uz8ERcxKexaS

47. Charges Q, 2Q and 4Q are uniformly distributed in three dielectric
solid spheres 1,2 and 3 of radii R/2, R and 2R respectively, as shown in
figure. If magnitude of the electric fields at point P at a distance R from

the centre of sphere 1,2 and 3 are E, E5 and Ej respectively, then

P
R

Q

R/2
Sphere 1


https://dl.doubtnut.com/l/_tq0ycPK2Y0r5

20

Sphere 2

40

Sphere 3

A.(a) &/ gtE 2gtE 3
B.(b) B3 > E1 > FE»
C.(c) Ey > E1 > E3

D.(d) B3 > FEs > E;


https://dl.doubtnut.com/l/_tq0ycPK2Y0r5

Answer: C

° Watch Video Solution

48. Two equal negative charges — g are fixed at points (0, — a) and (0, a)
on y-axis. A poistive charge Q is released from rest at point (2a, 0) on the
x-axis. The charge Q will

A. (a) execute simple harmonic motion about the origin

B. (b) move to the origin remain at rest

C. (c) move to infinity

D. (d) execute oscillatory but not simple harmonic motion

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_tq0ycPK2Y0r5
https://dl.doubtnut.com/l/_RC54CGSNq18f

49. A parallel plate air capacitor is connected to a battery. The quantities
charge, voltage, electric field and energy associated with this capacitor
are given by Qq , Vi, Ey and U, respectively. A dielectric slab is now
introduced to fill the space between the plates with battery still in
connection. The corresponding quantities now given by Q, V, E and U are

related to the previous one as

A(a)Q > Qo
B.(b) V >V
C.()E> E,

D.(d) U > U

Answer: A::D

° Watch Video Solution

50. A charge q is placed at the centre of the line joining two equal

charges Q. The system of the three charges will be in equilibrium if q is


https://dl.doubtnut.com/l/_9Hh1HmnZq7vT
https://dl.doubtnut.com/l/_jZoQsEOYqePc

equal to:

A (a) — %
Q
B. (b) — T
C.(c) + %
Q
D.(d) + >
Answer: B

o Watch Video Solution

51. A parallel plate capacitor is charged and the charging battery is then

disconnected. If the plates of the capacitor are moved farther apart by

means of insulating handles:

A. (a) the charge on the capacitor increases.

B. (b) the voltage across the plates increases.

C. (c) the capacitance increases.



https://dl.doubtnut.com/l/_jZoQsEOYqePc
https://dl.doubtnut.com/l/_788SeabSvp9X

D. (d) the electrostatic energy stored in the capacitor increases

Answer: B::D

o Watch Video Solution

52. A solid conducting sphere having a charge Q is surrounded by an
uncharged concentric conducting hollow spherical shell. Let the potential
difference between the surface of the solid sphere and that of the outer
surface of the hollow shell be V. If the shell is now given a charge of — 30,

the new potential difference between the same two surfaces is :

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_788SeabSvp9X
https://dl.doubtnut.com/l/_AVSCRN8wBUqT

53. Seven capacitors each of capacitance 2uF' are to be connected in a
: : : : 10 :
configuration to obtain an effective capacitance of T pF'. Which of

the combination (s) shown in figure will achieve the desired result?

(a) Hi—

(b) HH-

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_AVSCRN8wBUqT
https://dl.doubtnut.com/l/_iXU71Z9ubJFk

54. A parallel plate capacitor of plate area A and plate separation d is
charged to potential difference V and then the battery is disconnected. A
slab of dielectric constant K is then inserted between the plates of the
capacitor so as to fill the space between the plates. If Q, E and W denote
respectively, the magnitude of charge on each plate, the electric field
between the plates (after the slab is inserted), and work done on the

system, in question, in the process of inserting the slab, then

A@Q = sogv

B.(b) @ = ﬁ

C.(c) F = %

P,
Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_iXU71Z9ubJFk
https://dl.doubtnut.com/l/_gZyIxv7DRBKe

55. Two identical thin ring, each of radius R meters, are coaxially placed a
distance R metres apart. If (); coulomb, and Q)3 coulomb, are repectively
the charges uniformly spread on the two rings, the work done in moving

a charge q from the centre of one ring to that of the other is

A. (a) zero

a(Qi - @) (v2-1)

(4\/§7TE:OR)

av2(Q1 + Qo)
(4meoR)

a(Qi + @) (V2 +1)
<4\/§7T80R>

B. (b)

C.(c)

D. (d)

Answer: B

o Watch Video Solution

%
56. The magnitude of electric field £ in the annular region of a charged

cylindrical capacitor.


https://dl.doubtnut.com/l/_DHMopbGX18Es
https://dl.doubtnut.com/l/_pAIVgP6Ofn2Y

A. (a) is same throughout
B. (b) is higher near the outer cylinder than near the inner cylinder
C. (c) varies as 1 /7, where r is the distance from axis

D. (d) varies as 1 /r2 where r is the distance from the axis.

Answer: C

o Watch Video Solution

57. A metallic solid sphere is placed in a uniform electric fied. The lines of

force follow the path(s) shown in Figure as

1 »- /_\ > 1
)\



https://dl.doubtnut.com/l/_pAIVgP6Ofn2Y
https://dl.doubtnut.com/l/_v9DY2oQTL3pV

Answer: D

o Watch Video Solution

58. A dielectric slab of thickness d is inserted in a parallel plate capacitor
whose negative plate is at x = 0 and positive plate is at z = 3d. The slab
is equidistant from the plates. The capacitor is given some charge. As one
goes from 0 to 3d(1998).

A. (a) the magnitude of the electric field remains the same.

B. (b) the direction of the electric field remains the same.

C. (c) the electric potential increases continuously.


https://dl.doubtnut.com/l/_v9DY2oQTL3pV
https://dl.doubtnut.com/l/_D8co3N2C3Ihi

D. (d) the electric potential increases at first, then decreases and again

increases.

Answer: B::C

° Watch Video Solution

59. A charge +q is fixed at each of the points ¢ = x4, x = 3zg, x = 5z
prasessannens x = oo on the x axis, and a charge —q is fixed at each of the points
T = 2xg, x = 4xy, T = 620, weverreene x = 00. Here z is a positive constant.
Take the electric potential at a point due to a charge Q at a distance r
from it to be @ /(4meor).Then, the potential at the origin due to the

above system of

A.(a) 0

q

B.(b) ———
(b) 8megayIn 2

C.(c) o0

qln2

47!'60230


https://dl.doubtnut.com/l/_D8co3N2C3Ihi
https://dl.doubtnut.com/l/_UtcYHk6ntsBs

Answer: D

o Watch Video Solution

60. A positively charged thin metal ring of radius R is fixed in the xy plane
with its centre at the origin O. A negatively charged particle P is released
from rest at the point (0, 0, z9) where 2y > 0. Then the motion of P is

A. (a) periodic, for all values of zj satisfying 0 < zy < c©

B. (b) simple harmonic, for all values of zj satisfying 0 < 2y < R

C. (c) approximately simple harmonic, provided 2y < < R

D. (d) such that P crosses O and continues to move along the negative

z axis towards z = — o©

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_UtcYHk6ntsBs
https://dl.doubtnut.com/l/_a9icnhcQMZ7o

61. A non-conducting solid sphere of radius R is uniformly charged. The

magnitude of the electric filed due to the sphere at a distance r from its

centre

A. (a) increases as r increases, for r < R.

B. (b) decreases as r increases, for 0 < r < oo.

C. (c) decreases as r increases, for R < r < oo.

D. (d) is discontinuous at r = R.

Answer: A::C

o Watch Video Solution

62. An ellipsoidal cavity is carved within a perfect conductor. A positive

charge q is placed at the centre of the cavity. The points A and B are on


https://dl.doubtnut.com/l/_HnkPNJfaUrK6
https://dl.doubtnut.com/l/_fw3aFzB26l4X

the cavity surface as shown in the figure. Then

/

4

A. electric field near A in the cavity = electric field near B in the cavity
B. charge density at A= charge density at B
C. potential at A=potential at B

D. total electric field flux through the surface of the cavity is g/ £

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_fw3aFzB26l4X

63. A spherical symmetric charge system is centered at origin. Given,
Electric potential

Q (’I" S Ro), V =
47T€0R0 471'607"

4

(7’ > R(])

>

A. (a) Within r» = 2R, total enclosed net charge is Q

B. (b) Electric field is discontinued at r = R

C.(c) Chargeis only present at = Ry

D. (d) Electrostatic energy is zero for r < Ry

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_N4fwqnPaK9iY

64. Under the influence of the Coulomb field of charge + @, a charge —¢q

is moving around it in an elliptical orbit. Find out the correct

statement(s).

A. (a) The angular momentum of the charge — g is constant

B. (b) The linear momentum of the charge — g is constant

C. (c) The angular velocity of the charge — g is constant

D. (d) The linear speed of the charge —q is constant

Answer: A

o Watch Video Solution

65. A few electric field lines for a system of two charges (), and Q- fixed

at two different points on the x-axis are shown in the figure. These lines


https://dl.doubtnut.com/l/_183jxh9OMkqN
https://dl.doubtnut.com/l/_yKRAifmsVG1L

suggest that

A (a) |@Q1] > |Q:

B.(b) |Q1] < |Q2]

C. (c) at a finite distance to the left of ); the electric field is zero

D. (d) at a finite distance to the right of ()5 the electric field is zero

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_yKRAifmsVG1L

66. A spherical metal shell A of radius R4 and a solid metal sphere B of
radius Rp( < R,) are kept far apart and each is given charge ' + Q’.

Now they are connected by a thin metal wire. Then

A.(a) Efpside =

B.(b) Q4 > @5
O'A . RB
COTE =R,

D. (d) E;)lnsurface < E;nsurface

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

o Watch Video Solution

67. Which of the following statement(s) is/are correct?

2

A. (a) If the electric field due to a point charge varies as 7~ 2 instead

of'rfz, then the Gauss law will still be valid.


https://dl.doubtnut.com/l/_dAVtRyMU0DFr
https://dl.doubtnut.com/l/_WfVS3vSYKSqq

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

C.(c) If the electric field between two point charges is zero
somewhere, then the sign of the two charges is the same.

D. (d) The work done by the external force in moving a unit positive
charge from point A at potential V4 to point B at potential Vg is

(VB — Va).

Answer: C::D

o Watch Video Solution

68. A cubical region of side a has its centre at the origin. It encloses three
point charges , —q at (0, —a/4,0), + 3¢at(0,0,0) and —gq at
(0, +a/4,0).

Choose the correct option (s)


https://dl.doubtnut.com/l/_WfVS3vSYKSqq
https://dl.doubtnut.com/l/_QrVPuPPJIEtU

(i) The net electric flux crossing the plane x = + % is equal to the net

. . a
electric flux crossing the planez = — 5

.. . . a .
(ii) The net electric flux crossing the planey = + — is more than the net

. . a
electric flux crossing the planey = — 5

(iii) The net electric flux crossing the entire region is 4
€0
. . . a .
(iv) The net electric flux crossing the plane z = + 5 i equal to the net

. . a
electric flux crossing the plane z = + 5

A.(a) The net electric flux crossing the plane z = + a /2 is equal to

the net electric flux crossing the planez = — a /2


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

B. (b) The net electric flux crossing the plane y = + a /2 is more than
the net electric flux crossing the planey = — a /2.
C. (c) The net electric flux crossing the entire region is 2
€0

D. (d) The net electric flux crossing the plane z = + a /2 is equal to

the net electric flux crossing the planexz = + a /2.

Answer: A::C::D

o Watch Video Solution

69. Six point charges are kept at the vertices of a regular hexagon of side

i, which
471'80 L2

L and centre O, as shown in the figure. Given that K =


https://dl.doubtnut.com/l/_QrVPuPPJIEtU
https://dl.doubtnut.com/l/_NNjkfmQxnhiK

of the following statements(s) is (are) correct?
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A. (a) The electric field at O is 6K along OD

B. (b) The potential at O is zero

C. (c) The potential at all points on the line PR is same

D. (d) The potential at all points on the line ST is same

Answer: A::B::C

o Watch Video Solution



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

70. Two non-conducting solid spheres of radii R and 2R, having uniform
volume charge densities p; and p, respectively, touch each other. The net
electric field at a distance 2R from the centre of the smaller sphere, along

S : . p1
the line joining the centres of the spheres, is zero. The ratio 3 can be
P2

Answer: D

o Watch Video Solution

71. In the circuit shown in the figure, there are two parallel plate
capacitors each of capacitance C. The switch Sy is pressed first to fully
charge the capacitor C; and then released. The switch .S is then pressed

to charge the capacitor Cs. After some time, S is released and then Ss is


https://dl.doubtnut.com/l/_LlxH0wwM2OKe
https://dl.doubtnut.com/l/_R5fIIQE8vFqI

pressed. After some time

S, » S, » S, »

1 1=

h
11~
(]

2V,——

0

A. (a) The charge on the upper plate of (' is 2C'V}

B. (b) The charge on the upper plate of C is C'Vj

C. (c) The charge on the upper plate of Cs is O

D. (d) The charge on the upper plate of Cs is — C'Vj

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_R5fIIQE8vFqI

72. Two non-conducting spheres of radii Ry and Ry and carrying uniform
volume charge densities +p and — p respectively are placed such that

they partially overlapping region.

A. (a) The electrostatic field is zero

B. (b) The electrostatic potential is constant
C. (c) The electrostatic field is constant in magnitude

D. (d) The electrostatic field has same direction

Answer: C::D

| o Wiak A \NtAAaA CAliikiAan



https://dl.doubtnut.com/l/_81DqOmto1GUG

$ AAA-LASI IR ALSAYAr*iYAIL A LYAN] J

73. Let Ey(r), E5(r) and E3(r) be the respectively electric field at a
distance r from a point charge @, an infinitely long wire with constant
linear charge density A, and an infinite plane with uniform surface charge

density 0. If E1(rq) = E5(rq) = E3(rq) at a given distance rg, then

A (a) Q = 407rrg

A

C.(c) Ey(rg/2) = 2E5(rg/2)

D.(d) E5(r¢/2) = 4E3(ry/2)

Answer: C

o Watch Video Solution

74. A parallel plate capacitor has a dielectric slab of dielectric constant K
between its plates that covers 1/3 of the area of its plates, as shown in

the figure. The total capacitance of the capacitor is C while that of the


https://dl.doubtnut.com/l/_81DqOmto1GUG
https://dl.doubtnut.com/l/_GTBy92GPUGUS
https://dl.doubtnut.com/l/_OtVTOm7AWVfe

portion with dielectric in between is C;. When the capacitor is charged,
the plate area covered by the dielectric gets charge (), and the rest of
the area gets charge (). The electric field in the dielectric is E; and that
in the other portion is E,. Choose the correct option/options, ignoring

edge effects.

2 FHAREE

S
N[ x| =

Q
O
+
~

Answer: A::D

[ & |


https://dl.doubtnut.com/l/_OtVTOm7AWVfe

| 9 Watch Video Solution J

75. The figure below depict two situations in which two infinitely long
static line charges of constant positive line charge density A are kept
parallel to each other. In their resulting electric field, point charges q and
—q are kept in equilibrium between them. The point charges are confined
to move in the x direction only. If they are given a small displacement

about their equilibrium positions, then the correct statement(s) is(are)

A A A A

A. (a) Both charges execute simple harmonic motion

B.(b) Both charges will continue moving in the direction of their

displacement


https://dl.doubtnut.com/l/_OtVTOm7AWVfe
https://dl.doubtnut.com/l/_tbw9Q32pagKt

C.(c) Charge + q executes simple harmonic motion while charge —q

continues moving in the direction of its displacement

D. (d) Charge —q executes simple harmonic motion while charge +g¢q

continues moving in the direction of its displacement

Answer: C

o Watch Video Solution

76. Consider a uniform spherical charge distribution of radius R; centred
at the origin O. In this distribution a spherical cavity of radius R,

centred at P with distance OP = a = R; — R, (fig) is madelf the


https://dl.doubtnut.com/l/_tbw9Q32pagKt
https://dl.doubtnut.com/l/_RDgHWakX3kJI

electric field inside the cavity at position 7, then the correct statement is

%
A.(@) E is uniform, its magnitude is independent of Ry but its

. . —
direction depends on r

%
B.(b) E is uniform, its magnitude depends on R> and its direction

depends on 7


https://dl.doubtnut.com/l/_RDgHWakX3kJI

_>
C.(c) E is uniform, its magnitude is independent of a but its direction

depends on o
%
D.(d) E is uniform and both its magnitude and direction depend on

—
a

Answer: D

o Watch Video Solution

77. A parallel plate capacitor having plates of area S and plate separation
d, has capacitance Cj in air. When two dielectrics of different relative

primitivities (e; = 2 and €5 = 4) are introduced between the two plates


https://dl.doubtnut.com/l/_RDgHWakX3kJI
https://dl.doubtnut.com/l/_PMnqH39ca1o2

. . C
as shown in the figure, the capacitance becomes C5. The ratio =2 s
1

dr?

A.(a) 6/5

B. (b) 5/3

C.(c)7/5

D.(d) 7/3

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_PMnqH39ca1o2

78. Three charges each of value q are placed at the corners of an
equilateral triangle. A fourth charge Q is placed at the center of the
triangle.

a. Find the net force on charge q.

b.If @ = — g, will the charges at the corners move toward the center or
fly away from it ?

c. For what value of Q and O will the charges remain stationary ?

d. In situation (c), how much work is done in removing the charges to

infinity ?

o Watch Video Solution

79. A rigid insulated wire frame in the form of a right-angled triangle ABC
is set in a vertical plane as shown in fig. two beads of equal masses m
each and carrying charges ¢, and ¢, are connected by a cord of length |
and can slide without friction on the wires.

Considering the case when the beads are stationary, determine

(i) the angel o


https://dl.doubtnut.com/l/_Jnji4nSy4yH2
https://dl.doubtnut.com/l/_LpxbQfW2DQe6

(ii) the tension in the cord, and
(iii) The normal reaction on the beads.
If the cord is now cut, what are the value of the charges for which the

beads continue to remain stationary?

o Watch Video Solution

80. A charge 'Q' is distributed over two concentric hollow spheres of radii
'r and 'R' (gtr) such that the surface densities are equal. Find the

potential at the common centre.

o Watch Video Solution



https://dl.doubtnut.com/l/_LpxbQfW2DQe6
https://dl.doubtnut.com/l/_rH4vaHPKeZYv

81. A thin fixed of radius 1 metre has a positive charge 1 x 10~° coulomb
uniformly distributed over it. A particle of mass 0.9 gm and having a
negative charge of 1 x 10~ % coulomb is placed on the axis at a distance
of 1cm from the centre of the ring. Show that the motion of the
negatively charged particle is approaximately simple harmonic. Calculate

the time period of oscillations.

o Watch Video Solution

82.The figure shows two identical parallel plate capacitors connected to a
battery with the switch S closed. The switch is now opened and the free
space between the plates of the capacitors is filled with a dielectric of
dielectric constant(or relative permittivity) 3. Find the ratio of the total

electrostatic energy stored in both capacitors before and after the


https://dl.doubtnut.com/l/_LoI9B80k9n44
https://dl.doubtnut.com/l/_YTDJuyZNIJQz

introduction of the dielectric.

St

— v AZTZC BZZC

o Watch Video Solution

8. Two fixed, equal, positive charges, each of magnitude 5 x 10~ ° coul
are located at points A and B separated by a distance of 6m. An equal and
opposite charge moves towards them along the line COD, the
perpendicular bisector of the line AB.

The moving charge, when it reaches the point C at a distance of 4m from

O, has a kinetic energy of 4 joules. Calculate the distance of the farthest


https://dl.doubtnut.com/l/_YTDJuyZNIJQz
https://dl.doubtnut.com/l/_V0oC1WDGr217

point D which the negative charge will reach before returning towards C.

A.+q

O

—q
o e
D C

B.+q

o Watch Video Solution

84. A point particle of mass M is attached to one end of a massless rigid
non-conducting rod of length L. Another point particle of the same mass
is attached to the other end of the rod. The two particles carry charges
+q and — g respectively. This arrangement is held in a region of a uniform
electric field E such that the rod makes a small angle 6 (say of about 5

degree) with the field direction, fig. Find an expression for the minimum


https://dl.doubtnut.com/l/_V0oC1WDGr217
https://dl.doubtnut.com/l/_3qL2XWGcYeXl

time needed for the rod to become parrallel to the field after it is set free.

o Watch Video Solution

85. Three concentric spherical metallic shells A, B and C of radii a, b and ¢
(a It b Itc) have surface charge densities o, — o and o respectively.

(i) Find the potential of the three shells A, B and C.

(ii) If the shells A and C are at the same potential, obtain the relation

between the radii a,b and c.

o Watch Video Solution



https://dl.doubtnut.com/l/_3qL2XWGcYeXl
https://dl.doubtnut.com/l/_p0XrgomcuKgV

86. Two charges —2@) abd @) are located at the points with coordinates
( — 3a,0) and ( + 3a, 0) respectively in the x-y plane. (i) Show that all
points in the x-y plane where the electric potential due to the charges is
zero, on a circle. Find its radius and the location of its centre (ii) Give the
expression V(x) at a general point on the x-axis and sketch the function
V(x) on the whole x-axis. (iii) If a particle of charge +q starts from rest at
the centre of the circle, shown by a short quantitative argument that the

particle eventually crosses the circule. Find its speed when it does so.

o Watch Video Solution

87. (i). A charge of Q coulomb is uniformly distributed over a spherical
volume of radius R metre Obtain an expression for the energy of the
system.

(ii). What will be the corresponding expression for the energy needed to
completely diassemble the planet earth against the gravitational pull

amongst its constituent particles? Assume the earth to be a sphere of


https://dl.doubtnut.com/l/_D54yA0Pl2l3b
https://dl.doubtnut.com/l/_GCPzfJtrWlfY

uniform mass density. calculate the energy, given that the product of the

mass and the radius of the earth to be 2.5 x 1031kg —-m

o Watch Video Solution

88. Two parallel plate capacitors A and B have the same separation
d = 8.85 x 10~ *m between the plates. The plate area of A and B are
0.04m? and 0.02m? respectively. A slab of dielectric constant (relative
permittivity) K’ = 9 has dimensions such that it can exactly fill the space

between the plates of capacitor B.

(i) The dielectric slab is placed inside. A as shown in figure (a). A is then

charged to a potential difference of 110V. Calculate the capacitance of A


https://dl.doubtnut.com/l/_GCPzfJtrWlfY
https://dl.doubtnut.com/l/_0oebMCxYft3V

and the energy stored in it.

The battery is disconnected and then the dielectric slab is moved from A.
Find the work done by the external agency in removing the slab from A.
(iii) The same dielectric slab is now placed inside B, filling it completely,
The two capacitors A and B are then connected as shown in figure(c).

Calculate the energy stored in the system.

o Watch Video Solution

89. A circular ring of radius R with uniform positive charge density A per
unit length is located in the y-z plane with its centre at the origin O. A
particle of mass m and positive charge q is projected from the point P
(R\/ﬁ, 0, 0) on the positive x-axis directly towards O, with an initial speed
v. Find the smallest (non-zero) value of the speed v such that the particle

does not return to P.

o Watch Video Solution



https://dl.doubtnut.com/l/_0oebMCxYft3V
https://dl.doubtnut.com/l/_YhpIe3lynduU

90. Two square metal plates of side 1m are kept 0.01m apart like a
parallel plate capacitor in air in such a way that one of their edges is
perpendicualr to an oil surface in the a tank filled with an insulating oil.
The plates are connected to a battery of emf 55V. The plates are then
lowered vertically into the oil at a speed of 0.001ms ~'. Calculate the
current drawn from the battery during the process.

(Dielectric constant of oil = 11, ¢y = 8.85 X 10_12N_1m_2).

o Watch Video Solution

91. The capacitance of a parallel plate capacitor with plate area A and
separation d is C. The space between the plates in filled with two wedges

of dielectric constants K; and K, respectively. Find the capacitance of


https://dl.doubtnut.com/l/_oFptN9eNRG7p
https://dl.doubtnut.com/l/_oJXmSZ22livz

resulting capacitor.

o Watch Video Solution

92. Two capacitors A and B with capacities 3uF' and 2uF are charged to
a potential difference of 100V and 180V, respectively. The plates of the
capacitors are connected as show in figure with one wire of each
capacitor free. The upper plate of A is positive and that of B is negastive.
An uncharged 2uF' capcitor C' with lead wires falls on the free ends to
complete the circuit. Calculate

a. the final charge on the three capacitors.

b. the amount of electrostatic energy stored in the system before and


https://dl.doubtnut.com/l/_oJXmSZ22livz
https://dl.doubtnut.com/l/_ziQN9mRaCGTx

after completion of the circuit.

2 uF

| ]
| |

o Watch Video Solution

93. A conducting sphere S; of radius r is attached to an insulating
handle. Another conduction sphere S, of radius R is mounted on an
insulating stand. Ss is initially uncharged. S; is given a charge @ brought
into contact with S, and removed. S; is recharge such that the charge on
it is again @ and it is again brought into contact with S5 and removed.

This procedure is repeated n times.


https://dl.doubtnut.com/l/_ziQN9mRaCGTx
https://dl.doubtnut.com/l/_bTndONwQulYZ

a. Find the electrostatic energy of S, after n such contacts with S;.

b. What is the limiting value of this energyas n — oo ?

o Watch Video Solution

94. A nonconducting disk of radius a and uniform positive surface charge
density o is placed on the ground, with its axis vertical. A particle of mass
m and positive charge q is dropped, along the axis of the disk, from a
height H with zero initial velocity. The particle has ¢/m = 4¢yg/ 0.

(i) Find the value of H if the particle just reaches the disk.

(i) Sketch the potential energy of the particle as a function of its height

and find its equilibrium position.

o Watch Video Solution

95. Charges +q and —q are located at the corners of a cube of side as

show in the figure. Find the work done to separate the charges to infinite


https://dl.doubtnut.com/l/_bTndONwQulYZ
https://dl.doubtnut.com/l/_xL3dvOk7ztJV
https://dl.doubtnut.com/l/_rNYe3Jfgq1Xf

distance

+q

+q —q
—q +q

o Watch Video Solution

96. A charge +Q is fixed at the origin of the co-ordinate system while a
small electric dipole of dipolement ? pointing away from the charge
along the x-axis is set free from a point far away from the origin.

(a) Calculate the K.E. of the dipole when it reaches to a point (d, 0).

(b) Calculate the force on the charge + @ at this moment.

o Watch Video Solution



https://dl.doubtnut.com/l/_rNYe3Jfgq1Xf
https://dl.doubtnut.com/l/_yWCwaTGNSBIv

97. Two uniformly charged large plane sheets S; and S5 having charge
densities o1 and o3 (07 > 09) are placed at a distance d parallel to each
other. A charge g, is moved along a line of length a(altd) at an angle 45°

with the normal to S;. Calculate the work done by the electric field

o Watch Video Solution

98. A conducting liquid bubble of radius a and thickness ¢(t < < a) is
charged to potential V. If the bubble collapses to a droplet , find the

potential on the droplet .

o Watch Video Solution

99. The nuclear charge (Ze) is non uniformlly distribute with in a nucleus
of radius r. The charge density p(r) (charge per unit volume) is
dependent only on the radial distance r form the centre of the nucleus s

shown in figure. The electric field is only along the radial direction.


https://dl.doubtnut.com/l/_QHdgYjTrIxWu
https://dl.doubtnut.com/l/_X1CsiOTiab8I
https://dl.doubtnut.com/l/_CPPrM2uANx9T

p (1)

__yr

D~ ——

The electricfield at » = R is

A. (a) independent of a
B. (b) directly proportional to a
C. (c) directly proportional to a?

D. (d) inversely proportional to a

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_CPPrM2uANx9T

100. The nuclear charge (Ze) is non uniformlly distribute with in a nucleus
of radius r. The charge density p(r) (charge per unit volume) is
dependent only on the radial distance r form the centre of the nucleus s
shown in figure. The electric field is only along the radial direction.

p (1)

A

D~ =


https://dl.doubtnut.com/l/_WrpP5ft5aPM7

For a=0 the value of d (maximum value of p as shown in the figure) is

p (1)

d

__yr

D~ ——

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_WrpP5ft5aPM7

101. The nuclear charge (Ze) is non uniformlly distribute with in a nucleus
of radius r. The charge densilty p(r) (charge per unit volume) is
dependent only on the radial distance r form the centre of the nucleus s
shown in figure. The electric field is only along the radial direction.

p (1)

A

-~ r

D~ =

R

The electric field within the nucleus is generaly observed to be linearly

dependent on r. This implies


https://dl.doubtnut.com/l/_cc0nHsaZslXc

D.(d)a = 2R /3

Answer: C

o Watch Video Solution

102. STATEMENT-1: For practical purposes, the earth is used as a reference
at zero potencial in electrical circuits. and
STATEMENT-2: The electrical potential of a sphere of radius R with charge

Q uniformly distributed on the surface is given by

AtegR

A. (a) Statement-1 is True, Statement-2 is True, Statement-2 is a correct
explanation for Statement-1

B. (b) Statement-1 is True, Statement-2 is True, Statement-2 is NOT a
correct explanation of Statement -1

C. (c) Statement-1is True, Statement-2 is False

D. (d) Satement-1is False, Statement-2 is True


https://dl.doubtnut.com/l/_cc0nHsaZslXc
https://dl.doubtnut.com/l/_xyTb5TyRtpyI

Answer: A

° Watch Video Solution

103. A solid sphere of radius R has a charge Q distributed in its volume

with a charge density p = kr?, where k and a are constants and r is the
: , . R . 1.

distance from its centre. If the electric field at » = - s 3 times that

r = R, find the value of a.

° Watch Video Solution

104. Four point charges, each of +gq, are rigidly fixed at the four corners
of a square planar soap film of side 'a'. The surface tension of the soap

film is «. The system of charges and planar film are in equilibrium, and

1/N

2
a==%k lq—} , Where 'K' is a constant. Then N is
fy

° Watch Video Solution



https://dl.doubtnut.com/l/_xyTb5TyRtpyI
https://dl.doubtnut.com/l/_8zZ3g3QRscXU
https://dl.doubtnut.com/l/_4YG3kjDEEFh1
https://dl.doubtnut.com/l/_73MzhAQSeIO5

105. An infinitely long solid cylinder of radius R has a uniform volume
charge density p. It has a spherical cavity of radius R /2 with its centre on
the axis of cylinder, as shown in the figure. The magnitude of the electric
field at the point P, which is at a distance 2R form the axis of the

.Thevalueofkis.

cylinder, is given by the expression

€o
A
- R—>
RN |,
> Y
x/ ,

o Watch Video Solution



https://dl.doubtnut.com/l/_73MzhAQSeIO5

106. An infinity long uniform line charge distribution of charge per unit
length A\ lies parallel to the y-axis in the y — z plane at z = 5 a(see

figure). If the magnitude of the flux of the electric field through the

rectangular surface ABCD lying in the z — y plane with its centre at the

AL
origin is — (g9 = permittivity of free space), then the value of n is
ney
A
N
L, |3
X “C |2
> )

o Watch Video Solution

107. On moving a charge of 20 coulomb by 2cm, 2) of work is done, then

the potential difference between the points is

A.(a) 0.1V


https://dl.doubtnut.com/l/_dEMZIr6JOv4A
https://dl.doubtnut.com/l/_KwXuhyTvqiPi

B. (b) 8V

C.(c) 2v

D. (d) 0.5V

Answer: A

° Watch Video Solution

108. If there are n capacitors in parallel connected to V volt source, then
the energy stored is equal to
A. (a) cV
1 2
B. (b) EnCV
C.(coV?

1
D.(d) —CV?
2n

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_KwXuhyTvqiPi
https://dl.doubtnut.com/l/_iscpIzmHsWGZ

109. 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 q is placed at a distance L from O. Then

the electric flux through ABCD is

E —= —— D

A
00—--———---0
q q
G C
F
HB L i

A.(a) q/4m € L

B. (b) zero

C.(c)q/2m €y L

D.(d)q/3m €y L

Answer: B

| o Watch Video Solution


https://dl.doubtnut.com/l/_iscpIzmHsWGZ
https://dl.doubtnut.com/l/_gIqEag5g0MYP

110. A charge q is placed at the centre of the line joining two equal
charges Q. The system of the three charges will be in equilibrium if q is

equal to:

A(a)Q/2
B.(b) —Q/2
C.()Q/4

D.(d) —Q/4

Answer: D

o Watch Video Solution

111. Capacitance (in F) of a spherical conductor with radius Tmis

A (a) 1.1 x 10710

B.(b) 10~°


https://dl.doubtnut.com/l/_gIqEag5g0MYP
https://dl.doubtnut.com/l/_KKUN1Zi62q5x
https://dl.doubtnut.com/l/_dVefACLkPrWz

C.(c)9 x 10~?

D.(d) 103

Answer: A

° Watch Video Solution

1M2. If the electric flux entering and leaving an enclosed surface

respectively is ¢1 and ¢», the electric charge inside the surface will be

A.(a) (2 — ¢1)e,
B.(b) (1 + ¢2) /€0
C. (C) (¢2 - ¢1) /50

D. (d) (¢1 + ¢2)€o

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_dVefACLkPrWz
https://dl.doubtnut.com/l/_q8HOngxKcOUG
https://dl.doubtnut.com/l/_duKIkqsgUPJA

113. A sheet of aluminium foil of negligible thickness is placed between
the plates of a capacitor of capacitance C as shown in the figure then

capacitance of capacitor becomes

Foill d/2
d/2

A. (a) decreases

B. (b) remains unchanged

C. (c) becomes infinite

D. (d) increases

Answer: B

o Watch Video Solution



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

114. A thin spherical conducting shell of radius R has a charge q. Another
charge Q is placed at the centre of the shell. The electrostatic potential at

, , R :
a point P a distance 5 from the centre of the shell is

2
A. (a) @
47'1'80R
2 2
B.(b) 22 _%
dregR  4AmeyR
2
-2 _, 1
dregR  4megR
2
+
o.(a) F Q)
47T80R
Answer: C

o Watch Video Solution

115. The work done in placing a charge of 8 x 10~ coulomb on a

condenser of capacity 100 micro-farad is

A.(a) 16 x 1032 joule

B.(b) 3.1 x 10~ joule


https://dl.doubtnut.com/l/_ynK5EL0cDJtv
https://dl.doubtnut.com/l/_nq4DMTpkEQfI

C.(c)4 x 1010 joule

D. (d) 32 x 10~ %% joule

Answer: D

° Watch Video Solution

116. Three charges —q, + ¢ and —q3 are placed as shown in the figure.

The x-component of the force on — ¢, is proportional to

2 _ ﬂcos 0

A. (a) ﬁ 2

q2 g3 .
B. (b) 2 + ;sm@


https://dl.doubtnut.com/l/_nq4DMTpkEQfI
https://dl.doubtnut.com/l/_h1CTNZE1ppzW

92 q3
C.(c) ﬁ + gcoso

92 g3 .
D. (d) ﬁ — ;sm@

Answer: B

° Watch Video Solution

117. The length of a given cylindrical wire is increased by 100 % . Due to
the consequent decrease in diameter the change in the resistance of the
wire will be

A. (a) 200%

B. (b) 100%

C. (c) 50%

D. (d) 300%

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_h1CTNZE1ppzW
https://dl.doubtnut.com/l/_Orbd8out9lQI

118. Two spherical conductors B and C having equal radii and cayying
equal charges on them repel each other with a force F when kept apart at
some distance. A third spherical conductor having same radius as that B
but uncharged is brought in contact with B, then brought in contact with
C and finally removed away from both. The new force of repulsion

between B and C is

A (a) F/8
B. (b) 3F /4
C.(c) F /4

D.(d) 3F /8

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Orbd8out9lQI
https://dl.doubtnut.com/l/_YrrAxebMcAtq

119. A charge particle 'q' is shot towards another charged particle 'Q'
which is fixed, with a speed 'V It approaches 'Q' upto a closest distance r
and then returns. If g were given a speed of '2v' the closest distances of
approach would be

A(a)r/2

B.(b)2/r

C.(or

D.(d)r /4

Answer: D

o Watch Video Solution

120. Four charges equal to — @) are placed at the four corners of a square

and a charge q is at its centre. If the system is in equilibrium the value of

qis


https://dl.doubtnut.com/l/_7bHo3RcDfNN6
https://dl.doubtnut.com/l/_ETuj30qZbii7

A (a) —

| O

(1+2v2)

u>|©

(1+2v/2)
C.(c )—%(Hzﬂ

. 21+ 2v2)

Answer: B

o Watch Video Solution

121. A charged oil drop is suspended in a uniform filed of 3 X 1O4v/m SO
that it neither falls nor rises. The charge on the drop will be (Take the
mass of the charge = 9.9 x 10~ ®kgand g = 10m/32)

A.(a) 1.6 x 107 8C

B.(b) 3.2 x 10~ 8C

C.(c)3.3x 10 ¥C

D.(d) 4.8 x 10~ ¥C


https://dl.doubtnut.com/l/_ETuj30qZbii7
https://dl.doubtnut.com/l/_pCmQN1cAybCI

Answer: C

° Watch Video Solution

122. Two point charges +8q and —2q are located at z =0 and z = L

respectively. The location of a point on the x axis at which the net electric
field due to these two point charges is zero is

L

A —

(@) 7

B.(b) 2L

C.(c)4L

D.(d) 8L

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_pCmQN1cAybCI
https://dl.doubtnut.com/l/_lI0DFoAJ6nNd

123. Two thin wire rings each having a radius R are placed at a distance d
apart with their axes coiciding. The charges on the two rings are 4 g and

— g. The potential difference between the centres of the two rings is

q 1 1
A. (a) _——
2r €9 | R RZ _ 42
R
B. (b) L
4 <o d?
1 1
C.(c) a _——
dr €9 | R VR? ¥ d2
D. (d) zero
Answer: A

o Watch Video Solution

124. A parallel plate capacitor is made by stacking n equally spaced plates
connected alternatively. If the capacitance between any two adjacent

plates is 'C' then the resultant capacitance is

A (a) (n+1)C


https://dl.doubtnut.com/l/_4HIP0E8YHggI
https://dl.doubtnut.com/l/_zbFmjIZuEeRl

Answer: B

o Watch Video Solution

125. A charged ball B hangs from a silk thread S, which makes an angle 6
with a large charged conducting sheet P, as shown in figure. The surface

charge density o of the sheet is proportional to

+++++++++
&)



https://dl.doubtnut.com/l/_zbFmjIZuEeRl
https://dl.doubtnut.com/l/_NK1y5nRTHwb2

A.(a) cot 0

B. (b) cos 8

C.(c) tan@

D. (d) sinf

Answer: C

o Watch Video Solution

126. A fully charged capacitor has a capacitance 'C'. It is discharged
through a small coil of resistance wire embedded in a thermally insulated
block of specific heat capacity 's' and mass 'm'. If the temperature of the
block is raised by 'DeltaT’, the potential difference 'V' across the

capacitance is

mCAT

S

2mCAT
B. (b) \————
s
€. 2msAT
.(c ”—C

A. (a)


https://dl.doubtnut.com/l/_NK1y5nRTHwb2
https://dl.doubtnut.com/l/_q0ZSQgaTAW1l

Answer: C

o Watch Video Solution

127. An electric dipole is placed at an angle of 30° to a non-uniform

electric field. The dipole will experience

A. (a) a translational force only in the direction of the field

B. (b) a translation force only in a direction normal to the direction of

the field

C. (c) a torque as well as a translational force

D. (d) a torque only

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_q0ZSQgaTAW1l
https://dl.doubtnut.com/l/_fJj64M3CJRXo
https://dl.doubtnut.com/l/_HAwviaiszIOA

128. Two insulting plates are both uniformly charged in such a way that
the potential difference between them is V, — V3 = 20V. (i.e, plate 2 is
at a higher potential). The plates are separated by d = 0.1m and can be
treated as infinity large. An electron is released from rest on the inner
surface of plate 1. What is its speed when it hits plate 27 (

e=16x10"YC,m, = 9.11 x 10 3'kg)

<

€—01lm—>

A.(a) 2.65 x 10°m /s
B.(b) 7.02 x 10%*m /s
C.(c) 1.87 x 106m/s

D.(d) 32 x 10 ¥m /s


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

Answer: A

° Watch Video Solution

129. Two spherical conductors A and B of radii Tmm and 2mm are
separated by a distance of 5 cm and are uniformly charged. If the spheres
are connected by a conducting wire then in equilibrium condition, the
ratio of the magnitude of the electric fields at the surfaces of spheres A

and B is

D. (d) 2 volt

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_HAwviaiszIOA
https://dl.doubtnut.com/l/_QfypMOna6trG
https://dl.doubtnut.com/l/_kDfnDrr2W1ps

130. An electric charge 10 3uC is placed at the origin (0, 0) of X-Y co-
ordinate system. Two points A and B are situated at (\/5, \/5) and (2, 0)
respectively. The potential difference between the points A and B will be

A. (a) 4.5 volts

B. (b) 9 volts

C.(c) zero

D. (d) 2 volt

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kDfnDrr2W1ps

131. Charges are placed on the vertices of a square as shown

q q
A B

D C
—q —q

%
Let E be the electric field and V the potential at the centre. If the

charges on A and B are interchanged with those on D and C respectively,

then

%
A.(a) E changes, V remains unchanged

_>
B. (b) £ remains unchanged, V changes

%
C.(c) both E and V changes

_>
D.(d) £ and V remain unchanged

Answer: A

| o WAL _L vl e~ _ ..o ]



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

LT vYvdallll vIiUCO o0IUtivn )

132. The potential at a point x ( measured in  m) due to some charges
situated on the x-axis is given by
V(z) =20/ (z* — 4)volt

A.(a) (10 /9)volt / um and in the +ve x direction

B. (b) (5/3)wolt / wm and in the —ve x direction

C.(c) (5/3)wvolt / wm and in the + ve x direction

D. (d) (10/9)wvolt / um and in the — ve x direction

Answer: A

o Watch Video Solution

133. A parallel plate condenser with a dielectric of dielectric constant K

between the plates has a capacity C and is charged to a potential V volt.


https://dl.doubtnut.com/l/_OCHKrasIFkwD
https://dl.doubtnut.com/l/_S1oL2Uk8tPmg
https://dl.doubtnut.com/l/_Q5E0kMviAGwL

The dielectric slab is slowly removed from between the plates and then

reinserted. The net work done by the system in this process is

A. (a) zero

B. (b) %(K —1)Ccv?

CVK — 1)
K

C.(c)

D. (d) (K — 1)CV?

Answer: A

o Watch Video Solution

134. If g and g, are the acceleration due to gravity on the surfaces of
the earth and the moon respectively and if Millikan's oil drop experiment
could be performed on the two surfaces, one will find the ratio

electronic charge on the moon/electronic charge on the earth to be

A.(a) grr / 9E

B.(b)1


https://dl.doubtnut.com/l/_Q5E0kMviAGwL
https://dl.doubtnut.com/l/_GtOhUqogl8rS

Answer: B

° Watch Video Solution

135. A parallel plate capacitor with air between the plates has capacitance

of 9pF'. The separation between its plates is 'd". The space between the

plates is now filled with two dielectrics. One of the dielectrics has
: : : d .

dielectric constant k; = 3 and thickness 3 while the other one has
: . . 2d ,

dielectric constant k2 = 6 and thickness 3 Capacitance of the

capacitor is now
A. (a) 1.8pF
B. (b) 45pF
C. (c) 40.5pF

D. (d) 20.25pF


https://dl.doubtnut.com/l/_GtOhUqogl8rS
https://dl.doubtnut.com/l/_YObI35rtcGTX

Answer: C

o Watch Video Solution

136. A thin spherical shell of radius R has charge Q spread uniformly over
its surface. Which of the following graphs most closely represents the
electric field E(r) produced by the shell in the range 0 < r < oo, where r

is the distance from the centre of the shell?

E(r)

A. (a)
E(7)
(b) O‘E{\_/r
B. (b)
E(H)
© —fF—* r



https://dl.doubtnut.com/l/_YObI35rtcGTX
https://dl.doubtnut.com/l/_J4KFggEobpxE

Answer: A

° Watch Video Solution

137. Two points P and Q are maintained at the potentials of 10V and -4V,
respectively. The work done in moving 100 electrons from P to Q is:

A.(a) 9.60 x 10~ J

B.(b) —2.24 x 107 '%J

C.(c)2.24 x 107197

D.(d) —9.60 x 10~ 17J

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_J4KFggEobpxE
https://dl.doubtnut.com/l/_xyupWwjB1qj9
https://dl.doubtnut.com/l/_uIAKJpOoEbyh

138. A charge Q is place at each of the opposite corners of a square. A
charge q is placed at each of the other two corners. If the net electrical

force on Q is zero, then @ / g equals:

Answer: D

o Watch Video Solution

139. This question contains Statement-1 and Statement-2. Of the four
choices given after the statements, choose the one that best describes
the two statements.

Statement-1: For a charged particle moving from point P to point Q, the

net work done by an electrostatic field on the particle is independent of


https://dl.doubtnut.com/l/_uIAKJpOoEbyh
https://dl.doubtnut.com/l/_ZTvSlAmS4PNs

the path connecting point P to point Q.

Statement-2: The net work done by a conservative force on an object

moving along a closed loop is zero.

A. (a) Statement-1 is true, Statement-2 is true, Statement-2 is the

correct explanation of Statement-1.

B. (b) Statement-1 is True, Statement-2 is True, Statement-2 is NOT a

correct explanation of Statement -1.

C. (c) Statement-1is false, Statement-2 is true.

D. (d) Statement-1is true, Statement-2 is false.

Answer: A

o Watch Video Solution

140. Let P(r) = i be the charge density distribution for a solid
T

sphere of radius R and total charge Q. For a point 'p' inside the sphere at


https://dl.doubtnut.com/l/_ZTvSlAmS4PNs
https://dl.doubtnut.com/l/_XduPRK8KeF81

distance r; from the centre of the sphere, the magnitude of electric field

Answer: B

o Watch Video Solution

141. A thin semi-circular ring of radius r has a positive charge q

%
distributed uniformly over it. The net field EZ at the centre O is


https://dl.doubtnut.com/l/_XduPRK8KeF81
https://dl.doubtnut.com/l/_NPoXeoVZ3NEC

q ~
A. (a) 7
4Am2eor?
q
Am2gqr?
9
2m2g1r20
q
2m2gqr?

B. (b) — 7

C.(c) —

D. (d) j

Answer: C

° Watch Video Solution

142. Let there be a spherically symmetric charge distribution with charge

density varying as p(r) = p(% - %) upto r = R, and p(r) = 0 for


https://dl.doubtnut.com/l/_NPoXeoVZ3NEC
https://dl.doubtnut.com/l/_hIEm5JGQi3Hv

r > R, where r is the distance from the origin. The electric field at a

distance r(rltR) from the origin is given by

por [ 5 r
A@—(= - —=
@ 4oy (3 R)
Ampor [ 5 r
b -
) 3eo (3 R)
4dpor (5 T
C. - — =
(C) 4eg <4 R)

por [ D T
D.(d) — | — — —=
()360(4 R)

Answer: A

o Watch Video Solution

143. Two identical charged spheres suspended from a common point by
two mass-less strings of length [ are initially at a distance d (d < <)
apart because of their mutual repulsion . The charge begins to leak from
both the spheres at a constant rate. As a result the charge approach each

other with a velocity v. Then as a function of distance = between them .

A (a) v x z 1


https://dl.doubtnut.com/l/_hIEm5JGQi3Hv
https://dl.doubtnut.com/l/_fmdswTXRxLfZ

B.(b)vmm%

ClQQvxzx

N |

D.(d)vox x™

Answer: D

o Watch Video Solution

144. The electrostatic potential inside a charged spherical ball is given by
¢ = ar? + b where r is the distance from the centre and a, b are
constants. Then the charge density inside the ball is:

A.(a) —6agyr

B. (b) —24mag

C.(c) —6ag

D. (d) — 24maeyr

Answer: C

[ - 1


https://dl.doubtnut.com/l/_fmdswTXRxLfZ
https://dl.doubtnut.com/l/_stldzukjwBGV

| @ Watch Video Solution J

145. In a uniformly charged sphere of total charge Q and radius R, the
electric field E is plotted as function of distance from the centre, The

graph which would correspond to the above will be:

el
(@)

Rr—

el
b)

A. (a)
(
B. (b) Rt
¢
C.(c)

}

f
)

Rr—

!
©

D. (d) Rr—

Answer: C

| o WMl L\ C Al ikl n



https://dl.doubtnut.com/l/_stldzukjwBGV
https://dl.doubtnut.com/l/_HsLEh9N7KTmH

L __vyvatilll VIUCU JUVIULIVII )

146. An insulating solid sphere of radius R has a uniformly positive charge
density p. As a result of this uniform charge distribution there is a finite
value of electric potential at the centre of the sphere, at the surface of
the sphere and also at a point out side the sphere. The electric potential
at infinity is zero.

Statement-1: When a charge 'q' is taken from the centre to the surface of

the sphere, its potential energy changes by 3qep
0

Statement-2 : The electric field at a distance r(r < R) from the centre of

pr

the the sphere is
3 €

A. (a) Statement 1 is true, Statement 2 is true, Statement 2 is not the
correct explanation of statement 1.

B. (b) Statement 1 is true Statement 2 is false.

C. (c) Statement 1is false Statement 2 is true.

D.(d) ‘Statement 1 is true, Statement 2 is true, Statement 2 is the

correct explanation of Statement 1


https://dl.doubtnut.com/l/_HsLEh9N7KTmH
https://dl.doubtnut.com/l/_HKgLEpELPNx2

Answer: C

° Watch Video Solution

147. Two capacitors C; and (), are charged to 120V and 200V respectively.
It is found that connecting them together the potential on each one can
be made zero. Then

A. (a) 5C; = 30,

B. (b) 3C; = 5C,

C.(c)3C; +5C, =0

D.(d) 9C; = 4C,

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_HKgLEpELPNx2
https://dl.doubtnut.com/l/_OhgeRDnjtTjk

148. Two charges, each equal to q,are keptat £ = — a and £ = a on the
x-axis. A particle of mass m and charge ¢y = % is placed at the origin. If
charge qp is given a small displacement (y < < a) along the y-axis, the

net force acting on the particle is proportional to

Answer: A

o Watch Video Solution

149. A charge Q is uniformly distributed over a long rod AB of length L as

shown in the figure. The electric potential at the point O lying at distance


https://dl.doubtnut.com/l/_X7AHwY3XMiqA
https://dl.doubtnut.com/l/_a4IS61gXyk5V

L from theend A is
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>€ L >

Q
8meoL
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drmegL
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A. (a)

B. (b)

C.(c)
4regL1n2

Q1n2

D. (d) s
47T60L

Answer: D

e

o Watch Video Solution



https://dl.doubtnut.com/l/_a4IS61gXyk5V

150. Assume that an electric field l—?> — 30227 exists in space. Then the
potential difference V4 — Vp, where V, is the potential at the origin and
V4 the potential at x = 2m is:

A.(a)120J/C

B.(b) —120J /C

C.(c)—80J/C

D.(d) 807 /C

Answer: C

o Watch Video Solution

151. A parallel plate capacitor is made of two circular plates separated by
a distance 5mm and with a dielectric of dielectric constant 2.2 between
them. When the electric field in the dielectric is 3 x 10*V /m the charge

density of the positive plate will be close to:


https://dl.doubtnut.com/l/_KjT8WFBicZbZ
https://dl.doubtnut.com/l/_lpxRje1abghz

A.(a)6 x 107 7C /m?
B.(b) 3 x 10~ 7C /m?
C.(c) 3 x 10*C /m?

D.(d) 6 x 10*C' /m?

Answer: A

o Watch Video Solution

152. In the givven circuit, charge Q)5 on the 2uF' capacitor changes as C is

varied from 1uF to 3uF. (s as a function of 'C' is given properly by:


https://dl.doubtnut.com/l/_lpxRje1abghz
https://dl.doubtnut.com/l/_eLGu48N0wW20

(figures are drawn schematically and are not to scale)

_.|

—
c
2uF



https://dl.doubtnut.com/l/_eLGu48N0wW20

Answer: D

o Watch Video Solution

153. A uniformly charged solid shpere fo radius R has potential Vj

(measured with respect to oo) on its surface. For this sphere the

3V 5Vy 3V

equipotentail surfaces with potentials 5 1 4

and % have
radius Ry, Ry, R3 and R, respecatively. Then

A (a) Ry =0and Ry < (R4 — Rg)

B.(b) 2R < Ry

C.(c)R; =0and R, > (R4 — Rg)

D. (d) Rl 7& 0 and (R2 — Rl) > (R4 — R3)

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_eLGu48N0wW20
https://dl.doubtnut.com/l/_PBg1LjgKJMTF

154. A long cylindrical shell carries positive surface charge o in the upper
half and negative surface charge —o in the lower half. The electric field
lines around the cylinder will look like figure given in:(figures are

schematic and not drawn to scale)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_KFGp5xT4SwP7

155. A combination of capacitors is set up as shown in the figure. The
magnitude of the electric field, due to a point charge Q (having a charge
equal to the sum of the charges on the 4pF' and 9uF' capacitors), at a

point distance 30 m from it, would equal:

InF
4uF |
| 9pF
2nF .
L
]
!
8V

A (a) 420N /C
B. (b) 480N / C
C.(c) 240N /C

D. (d) 360N /C

Answer: A



https://dl.doubtnut.com/l/_KFGp5xT4SwP7
https://dl.doubtnut.com/l/_7IFUoywdxdTe

| o Watch Video Solution

156. The region between two concentric spheres of radii 'a’ and 'b’,
respectively (see figure), have volume charge density p = o where Ais 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:

° m(a? — b?)



https://dl.doubtnut.com/l/_7IFUoywdxdTe
https://dl.doubtnut.com/l/_cXchCzF3iRhR

Answer: C

° Watch Video Solution

Subjective Problems

1. Three particles, each of mass 1gm and carrying a charge q, are

suspended from a common point by insulated massless strings, each
100cm long. If the particles are in equilibrium and are located at the
corners of an equilateral triangle of side length 3cm, calculate the charge
q on each particle.

(Take g = 10m /s%).

o View Text Solution



https://dl.doubtnut.com/l/_cXchCzF3iRhR
https://dl.doubtnut.com/l/_CYfdSDTy4qWO

2. Four point charges +8mC, —m(C, and +8m( are fixed at the points

— 4/ —m, — Em, +sqrt(3/2)m and +sqrt(27/2)m
respectivelyonthey — as. Apartic < ofmass6xx10”"-4kg and char >
+0ImuCmovesalongthe — xdirection. Itsspeedatx=+o0oisV O

. F € dthe < % valueofV O

f or whichthepartic < willcrossthe or ig € . F' € dalsothek € etice #

(1)/(4piepsilon_0)=9xx10"9Nm"2//C"2".

o View Text Solution

Comprehension Based Questions

1. Consider an evacuated cylindrical chamber of height h having rigid
conducting plates at the ends and an insulating curved surface as shown
in the figure. A number of spherical balls made of a light weight and soft
material and coated with a conducting material are placed on the bottom
plate. The balls have a radius r < < h.Now a high voltage source (HV) is

connected across the conducting plates such that the bottom plate is at


https://dl.doubtnut.com/l/_nbdxe3hrXJEw
https://dl.doubtnut.com/l/_tkVPj0OtXjyA

+Vpy and the top plate at — V},. Due to their conducting surface, the balls
will get charged, will become equipotential with the plate and are
repelled by it. The balls will eventually collide with the top plate, where
the coefficient of restitution can be taken to be zero due to the soft
nature of the material of the balls. The electric field in the chamber can
be considered to be that of a parallel plate capacitor. Assume that there
are no collisions between the balls and the interaction between them is

negligible. (Ignore gravity)

&

A _
EHV
/"8'."_ ° +

Which one of the following statements is correct?

A. (a) The balls will stick to the top plate and remain there


https://dl.doubtnut.com/l/_tkVPj0OtXjyA

B.(b) The balls will bounce back to the bottom plate carrying the

same charge they went up with

C.(c) The balls will bounce back to the bottom plate carrying the

opposite charge they went up with

D. (d) The balls will execute simple harmonic motion between the two

plates

Answer: C

o View Text Solution

2. Consider an evacuated cylindrical chamber of height h having rigid
conducting plates at the ends and an insulating curved surface as shown
in the figure. A number of spherical balls made of a light weight and soft
material and coated with a conducting material are placed on the bottom
plate. The balls have a radius » < < h.Now a high voltage source (HV) is
connected across the conducting plates such that the bottom plate is at

+V} and the top plate at — Vj,. Due to their conducting surface, the balls


https://dl.doubtnut.com/l/_tkVPj0OtXjyA
https://dl.doubtnut.com/l/_TW7hy2LGBYty

will get charged, will become equipotential with the plate and are
repelled by it. The balls will eventually collide with the top plate, where
the coefficient of restitution can be taken to be zero due to the soft
nature of the material of the balls. The electric field in the chamber can
be considered to be that of a parallel plate capacitor. Assume that there
are no collisions between the balls and the interaction between them is

negligible. (Ignore gravity)

&

<P _
EHV

/"8'."_ ° +

A. (a) zero

B. (b) propotional to the potential
C. (c) proportional to VO]L/2

D. (d) proportional to VO2


https://dl.doubtnut.com/l/_TW7hy2LGBYty

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_TW7hy2LGBYty

