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ELECTROSTATICS

LECTURE SHEET (EXERCISE - I) (LEVEL - | (MAIN ) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. A Copper atom has 29 electrons revolving around the nucleus. A copper

ball contains 4 x 10?3 atoms. What fraction of the electrons be removed

to give the ball a charge of +9.6uC?

A—18x10"13

B.—1.3 x 10"

C.6 x 10

D. —5.2 x 10 !2



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_KZBBNHzcPs7q

Answer: D

° Watch Video Solution

2. A pith ball of mass 9 x 10~ °kg carries a charge of 5uC. What must be
charge in another pith ball placed directly 2cm above the given pith ball
such that they are held in equilibrium?

A.3.2 x 107 C

B.7.84 x 10 2C

c.1.2x 10" B¢

D.1.6 x 10" *C

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_KZBBNHzcPs7q
https://dl.doubtnut.com/l/_CJwLRDNFa1Is

3.N fundamental charges each of charge .q. are to be distributed as two
point charges separated by a fixed distance, then the maximum to

minimum force bears a ratio (N is even and greater than 2)

D. —(N Y

Answer: C

o Watch Video Solution

4. Two point charges placed at a certain distance r in air exert a force F on
each other. Then, the distance r' at which these charges will exert the

same force in a medium of dielectric constant K is given by

A. Kr


https://dl.doubtnut.com/l/_jBQXFctmRh0G
https://dl.doubtnut.com/l/_O2RRWYR1Lq9l

Answer: C

o Watch Video Solution

5. Two charges 2 C and 6 C are separated by a finite distance. If a charge
of-4 C is added to each of them,the initial force of 12 x 10% N will change
to

A.4 x 10°N repulsion

B.4 x 102N repulssion

C.6 x 10®N attraction

D.4 x 10°N attraction

Answer: D

[ - 1


https://dl.doubtnut.com/l/_O2RRWYR1Lq9l
https://dl.doubtnut.com/l/_lvclS5sh9cxz

| @J Watch Video Solution

6. A charge of 1uC is divided into parts such that their charges are in the
ratio of 2: 3. These two charges are kept at a distance 1 m apart in
vacuum. Then, the electric force between them (in N) is

A.0.216

B. 0.00216

C.0.0216

D. 216

Answer: B

° Watch Video Solution

LECTURE SHEET (EXERCISE - 1) (LEVEL - Il (ADVANCED ) STRAIGHT OBJECTIVE

TYPE QUESTIONS)



https://dl.doubtnut.com/l/_lvclS5sh9cxz
https://dl.doubtnut.com/l/_SbBmbSyIPDwR

1. —10uC, 40uC' and q are the charges on three identical conductors P,Q
and R respectively, Now P and Q attract each other with a force F when
they are separated by a distance d. Now P and Q are made in contact with
each other and then separated . Again Q and R are touched and they are
separated by a distance 'd' . The repulsive force between Q and R is 4F .
Then the charge q is:

A 10uC

B.30uC

C.40uC

D. 65uC

Answer: D

o Watch Video Solution

2.Three charges-q;, + g, and — g3 are placed as shown in the figure. The

x-component of the force on — gy is proportional to


https://dl.doubtnut.com/l/_9JycpyQL3FTo
https://dl.doubtnut.com/l/_x4srNcfSotAo
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Answer: B

o Watch Video Solution

3.Equal charges Q are placed at the four corners A, B, C, D of a square of

length a. The magnitude of the force on the charge at B will be


https://dl.doubtnut.com/l/_x4srNcfSotAo
https://dl.doubtnut.com/l/_KyWcM5HwkHhC
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Answer: C

o Watch Video Solution
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The pressures at A and B in the atmosphere are, respectively,


https://dl.doubtnut.com/l/_KyWcM5HwkHhC
https://dl.doubtnut.com/l/_WzxVibbcg1dp

A.1250 N

B.3500 N

C.1200N

D.2250 N

Answer: D

° Watch Video Solution

LECTURE SHEET (EXERCISE - 1) (LEVEL - Il (ADVANCED ) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS)

1. Five balls numbered 1,223,4,and 5 are suspended using separated
threads. The balls (1,2),(2,4) and (4,1) show electrostatic attraction while
balls (2,3) and (4,5) show repulsion. Therefore, ball 1 must be

A. positively charged

B. negatively charged


https://dl.doubtnut.com/l/_WzxVibbcg1dp
https://dl.doubtnut.com/l/_pPFeEfX1UNRP

C. neutral

D. made of metal

Answer: C::D

o Watch Video Solution

LECTURE SHEET (EXERCISE - 1) (LEVEL - Il (ADANCED) INTEGER TYPE

QUESTIONS)

1. Three equal charges are placed on the three corners of a square. If the
force between ¢q; and ¢, is F5 and that between ¢; and g3 is F}3, then the

ratio of magnitudes (Fi5 / Fi3) is

° Watch Video Solution

2
2. A small ball of mass 1 kg and charge §'“ C is placed at the centre of a

1
uniformly charged sphere of radius 1T m and charge ng’. A narrow


https://dl.doubtnut.com/l/_pPFeEfX1UNRP
https://dl.doubtnut.com/l/_PAkE8Fy0KWnP
https://dl.doubtnut.com/l/_SHFjlnBIU2Nq

smooth horizontal groove is made in the sphere from centre to suface as

shown in figure. The sphere is made to rotate about its vertical diameter
1 : :

at a constant rate of o revolutions per second. Find the speed wrz
s

ground (in m/s) with which the ball slides out from the groove. Neglect

any magnetic force acting on ball.

o Watch Video Solution



https://dl.doubtnut.com/l/_SHFjlnBIU2Nq

3. The both of a pendulum has mass m = 1 kg and charge ¢ = 40uC.
Length of pendulum is = 0.9 m. The point of suspensison also has the
same charge 40uC. What is the minimum speed u (in m/s) should be

imparted to the bob so that it can complete vertical circle ?

q

° Watch Video Solution

LECTURE SHEET (EXERCISE - Il) (LEVEL - | (MAIN ) STRAIGHT OBJECTIVE TYPE

QUESTIONS)


https://dl.doubtnut.com/l/_8lhvJO7lszJk

1. An infinite number of charges, each of magnitude q, are placed along x-
axis at x = Tm, 2m, 4m, 8m, 16m and so on but the consecutive charges are
of opposite sign starting with +q at x = Im. A point charge q , kept at the

origin, experiences a force of magnitude :

1
A along + ve x-axis
107, 08
B - I i
. along - ve x-axis
107z, © 08
1 :
C. along + ve x-axis
TEo
1 .
D. along - ve x-axis
TEo
Answer: A

o Watch Video Solution

2. An electric field is acting vertically upwards . A particle of mass 1 mg

and charge —1uC is projected with a velocity 20m /s at an angle 45°


https://dl.doubtnut.com/l/_6Badg18WE5dE
https://dl.doubtnut.com/l/_U7AqXUNJgV7n

with the horizontal . Its horizontal range is 10 m, then the intensity of
electric field is (g = 10m /s?)

A. 20,000 N/C

B. 10,000 N/C

C. 40,000 N/C

D. 90,000N/C

Answer: C

o Watch Video Solution

3. A bob of a simple pendulum of mass 40 mg with a positive charge
4 x 10~ 8cis oscilliating with time period T;. An electric field of intensity

3.6 x 10* N/c is applied vertically upwards now time period is T5. The

T . m
| f— = 10—
value o 8 is (g s2>

A.0.16

B. 0.64


https://dl.doubtnut.com/l/_U7AqXUNJgV7n
https://dl.doubtnut.com/l/_zZ29dVT70A4m

C.1.23

D.0.8

Answer: C

o Watch Video Solution

4. Two point charge ¢ = 2uC and ¢ = 1uC are placed at distance
b=1 and a = 2cm from the origin on the y and = axes as shown in
figure .The electric field vector at point (a, b) will subtend on angle 8 with
the "x-axis" given by

Y
A

ql P (aa b)



https://dl.doubtnut.com/l/_zZ29dVT70A4m
https://dl.doubtnut.com/l/_0UD7ZOJUWxLA

A tanf =1

B.tanf = 2

C.tanf = 3

D.tanf = 4
Answer: B

o Watch Video Solution

5. Point charge q moves from point P to point S along the path PQRS
(igure shown) in a uniform electric field E pointing co-parallel to the
positive direction of the x-axis. The coordinates of the points P, Q, R and S

are (a, b,0), (2a,0,0), (a, —b,0) and (0,0, 0) respectively. The work


https://dl.doubtnut.com/l/_0UD7ZOJUWxLA
https://dl.doubtnut.com/l/_pDkMfZ0XTyso

done by the field in the above process is given by the expression.
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D. qE\/(2a)2 + b

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_pDkMfZ0XTyso

6. There is a uniform electric field of strength 10°V /m along y-axis. A
body of mass 1 g and charge 10°C is projected into the field from origin
along the positive x-axis with a velocity 10 m/s. Its speed in m/s after 10 s

is (neglect gravitation)

A.10
B. /2

C.104/2

D. 20

Answer: C

o Watch Video Solution

7. A partaicle of mass 1 kg and carrying 0.01 C is at rest on an inclined

plane of angle of 30° with horizontal when an electric field of ﬂNC’_1

V3

applied parallel to horizontal, the coefficient of friction is


https://dl.doubtnut.com/l/_bwoxxrG02hx6
https://dl.doubtnut.com/l/_8xTFzDBZ3oqO

A. 05

1

B.
V3
C.\/3/2

D./3/7

Answer: D

o Watch Video Solution

8. Four charges equal to-Q 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 q is

Q
—Z(1+2@
%(1+2\/§)
c-2a+va)

%(1+2\/‘)

Answer: B

P


https://dl.doubtnut.com/l/_8xTFzDBZ3oqO
https://dl.doubtnut.com/l/_wcmnzagTB3Tz

| o Watch Video Solution

9.If Two charges +q and + 4q are separated by a distance d and a point
charge Q is placed on the line joining the above two charges and in
between them such that all charges are in equilibrium. Then the charge Q

and it's position are
4 d
A A) — ?qat a distancegfrom4q

2
B.B) — TQat a dista,ncegfrom q

4q : d
C.Q) — ?at a dlstancegfrom q

3

D.D) at a distance%from 4q

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_wcmnzagTB3Tz
https://dl.doubtnut.com/l/_hCAlQr6kWdNB

10.

The

OCOCH3

Q’L

" 2mmyg

Answer: A

H

compound

is used as

° Watch Video Solution



https://dl.doubtnut.com/l/_5zFwUiPjSXz8

LECTURE SHEET (EXERCISE - Il) (LEVEL - Il (ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS)

1. Two fixed charges 4Q (positive) and Q (negative) are located at A and B.

the distance AB being 3 m.

+40 Q

L e E LT

A Jm B

A. A) The point P where the resultant field due to both is zero is on AB.

B. B) The point P where the resultant field due to both is zero is on AB
inside AB.

C. Q) If a positive charge is placed at P and displaced slightly along AB
it will execute oscillations.

D. D) If a negative charge is placed at P and displaced slightly along AB

it will execute oscillations.


https://dl.doubtnut.com/l/_5zFwUiPjSXz8
https://dl.doubtnut.com/l/_mHdBQOdyUBFa

Answer: A::D

o Watch Video Solution

2. A thin conductinrod AB is introduced in between the two point charges
+q; and ¢y as shown in figureFor this situtation mark the correct

statement (s).

A
Y e ) T

A.The total experienced by ¢ is vector sum of electric force

experienced by 1g; due to ¢2 and due to induced charges on rod.

B. The end A will become negatively charged

C.The total force acting on + g1, will be greater than as compared to

the case without rod


https://dl.doubtnut.com/l/_mHdBQOdyUBFa
https://dl.doubtnut.com/l/_zxiEZ1oQpMWl

D. The total force acting on — g will be greater than as compared to

the case without rod

Answer: A

o Watch Video Solution

LECTURE SHEET (EXERCISE - 1) (LEVEL - 1l (ADVANCED)LINKED

COMP[REHENSION TYPE QUESTIONS)

: —
1. Electrostatic force on a charged parricle is given by F' =qFE . If q is
= — ) = —
positive F’ T = F T and if g negative F T = F l
Question : In the figure my = mp = 1kg. Block A is neutral while
gg = — 1C. Sizes of A and B are negligible. B is relased from rest at a
distance 1.8 m from A. Initially spring is neither compressed nor

elongated


https://dl.doubtnut.com/l/_zxiEZ1oQpMWl
https://dl.doubtnut.com/l/_OKmvn5mjdEBu

_—-H

BBk

srmooth =10 iw LB yoa

The amplitude of oscillation of the combined mass will be :

A.6 m/s

B.3m/s

C.9m/s

D.12 m/s

Answer: B

o Watch Video Solution

: —

2. Electrostatic force on a charged parricle is given by F' = qF . If q is
— — — —

positive F' T = F T and if g negative F' T = F l

Question : In the figure my = mp = 1kg. Block A is neutral while

g = — 1C. Sizes of A and B are negligible. B is relased from rest at a


https://dl.doubtnut.com/l/_OKmvn5mjdEBu
https://dl.doubtnut.com/l/_UvGiwDAC7DRY

distance 1.8 m from A. Initially spring is neither compressed nor

elongated
i H
K=18 N'm
PV N A ‘ [ \
smooth x=0 =B

I-axy

The amplitude of oscillation of the combined mass will be :

a_2
-3
B._ L
-3
-2

9

b+

9
Answer: C

o Watch Video Solution

: —
3. Electrostatic force on a charged parricle is given by F' = qF . If q is

positiveFT iET and if q negative?T :El


https://dl.doubtnut.com/l/_UvGiwDAC7DRY
https://dl.doubtnut.com/l/_UOtTRd1uB4iH

Question : In the figure my = mp = 1lkg. Block A is neutral while
gg = — 1C. Sizes of A and B are negligible. B is relased from rest at a

distance 1.8 m from A. Initially spring is neither compressed nor
elongated

_—-H

K=18 N'm
PNV WV A ‘ [T

srmooth =10 iw LB yoa

The amplitude of oscillation of the combined mass will be :

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_UOtTRd1uB4iH

LECTURE SHEET (EXERCISE - 1l) (LEVEL - Il (ADVANCED) INTEGER TYPE

QUESTIONS)

1. A 0.50 gm ball carries a charge of magnitude 10uC. It is suspended by a
string in a downward electric field of intensity 300N/C. If the charge on

the ball is positive, then the tension in the string is (g = 10ms_2)

° Watch Video Solution

2. A rod AB of length L and mass m is uniformly charged with a charge Q,
and it is suspended from end A as shown in fig. The rod can freely rotate
about A in the plane of the figure. An electric field E is suddenly switched
on in the horizontal direction due to which the rod gets turned by a

maximum angle of 90°. The magnitude of E is equal of nMg/ Q. Find the


https://dl.doubtnut.com/l/_PdNIxuxMmKJZ
https://dl.doubtnut.com/l/_z1iNM2sK6R1n

value of n.

<:++++++

B

o Watch Video Solution

LECTURE SHEET (EXERCISE - 1lI) (LEVEL - | (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. 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


https://dl.doubtnut.com/l/_z1iNM2sK6R1n
https://dl.doubtnut.com/l/_8Ju0gHvkjU5v

of the cylinder is

A 2nR’E

B.7R?/E

(7rR2 — 7TR)

C. 5

D. zero

Answer: D

o Watch Video Solution

2. A cube is arranged such that its length, breadth and height are along X,
Y and Z directions, One of its corners is situated a the origin. Length of
each side of the cube is 25cm. The components of electric field are
E, = 400,/2N/C,E, =0 and E, =0 respectively. Find the flux

coming out of the cube at one end.

A.25,/2Nm?/C

B.5/2Nm?/C


https://dl.doubtnut.com/l/_8Ju0gHvkjU5v
https://dl.doubtnut.com/l/_5H6J6XEkqEGs

C.250v/2Nm?/C

D.25Nm? /C

Answer: A

° Watch Video Solution

3. Two paralle plane sheets 1 and 2 carry uniform charge densites

o1 and oy (see fig. The electric field in the region marked Iis (o7 > 05):


https://dl.doubtnut.com/l/_5H6J6XEkqEGs
https://dl.doubtnut.com/l/_DWKQ6I2RsUYi



https://dl.doubtnut.com/l/_DWKQ6I2RsUYi

Answer: D

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_DWKQ6I2RsUYi
https://dl.doubtnut.com/l/_wAFsMc03uKxo

through the cylindrical surface is

+
+

]l m

U
g%‘;i

30 cm

+ +



https://dl.doubtnut.com/l/_wAFsMc03uKxo

100
D. @

TED

Answer: B

° Watch Video Solution

5. ¢1, @2, g3 and g4 are point charges located at points as shown in the

figure and S is a spherical Gaussian surface of radius R. Which of the


https://dl.doubtnut.com/l/_wAFsMc03uKxo
https://dl.doubtnut.com/l/_AysMXc5NotNU

following is true according to the Gauss's law ?

bl P

L 3 -
i R

— +
A]{<EI+EZ+E3).M _ntets
€0

- g+
B]f<E1+E2+E3+E4)dA _LTRTE
€0

— +q2+q3 +
C. f(El LB+ E3>. gi _ atetata)
€0

- (g1 +q+ g3+ q4)

D]{<E1+E2+E3+E4> dA =
€0

Answer: B



https://dl.doubtnut.com/l/_AysMXc5NotNU

| o Watch Video Solution

6. Figure shown below is a distribution of charges. The flux of electric field

due to these charges through the surface S is

A 3q/{-:01
B. Zero

C.q/E())

D.2q /&0

Answer: B


https://dl.doubtnut.com/l/_AysMXc5NotNU
https://dl.doubtnut.com/l/_PPw07TpPTlc9

° Watch Video Solution

LECTURE SHEET (EXERCISE - ) (LEVEL - Il (ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS)

1. Three large identical conducting plates of area A are closely placed
parallel to each other as shown (the area A is perpendicular to plane of
diagram). The net charge on left, middle and right plates are @, @,; and
Qg respectively. Three infinitely large parallel surface Sy, Sy and Sy are
drawn passing through middle of each plate such that surface are

perpendicular to plane of diagram as shown. Then pick up the correct

option(s).
left right
€<= =—==3
. 3 o
Q  |i|Qs |i|Qa



https://dl.doubtnut.com/l/_PPw07TpPTlc9
https://dl.doubtnut.com/l/_4JgbV9e2sXn5

A.The net charge on the left side of surface Sy, is equal to net charge

on right side of surface Sj.

B. The net charge on left side of surface Sy, is equal to net charge on

right side of surface Sy,

C.The net charge on the left side of surface Sy, is equal to net charge

on right side of surface S7.

D. The net charge on right side of surface Sy, is equal to net charge on

left side of surfaces Skg.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_4JgbV9e2sXn5

/ R=3cm

Q9

A
N

{=4cm

A point charge 'q' is placed at the centre of left circular end of a cylinder
of length I=4cm and radius R=3 cm shown. Then the electric flux through

the curved surface of the cylinder is

1
N R U
260 260 \/5
1
B -1 |1_
280 \/5
c 4 e L
2¢e0 €0 \/5

D. (q)/(epsilon _(0))

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_rQSIrXnETTM9

3. Electric flux through a surface of area 100m? lying in the plane in the xy
plane is (in V-m) if E = i4/2] + \/3123:

A.100

B.141.4

C.173.2

D. 200

Answer: C

o Watch Video Solution

4. A cylinder of length 2a and radius .a. has the x-axis. It two ends (plane
surfaces) are at x = a and x = 3a respectively. Point chargas +q are located
at x = 2a and x = O respectively on the axis of cylinder. The electric flux

through the curved surface of cylinder is (nearly)

A.0.6-L
€0


https://dl.doubtnut.com/l/_PaRzoAy9TlGc
https://dl.doubtnut.com/l/_CMvbFOPBJJ9k

Answer: A

° Watch Video Solution

5. Two infinite sheets of unifrom charge density +0 and — o are parallel

to each other as shown in the figure. Electric field at the


https://dl.doubtnut.com/l/_CMvbFOPBJJ9k
https://dl.doubtnut.com/l/_vbtNI6I8gHI5

A. points to the left or to thte right of the sheets is zero.
B. midpoint between the seets is zero
C. midpoint of the sheets is 0 /¢( and is directed towards right.

D. midpoint of the sheet is 20 /¢y and is directed towards right.

Answer: A::C

° Watch Video Solution

LECTURE SHEET (EXERCISE - Ill) (LEVEL - Il (ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS)

1. An electric field converges at the origin whose magnitude is given by
the expression E = 100rN /C, where r is the distance measured from
the origin.

A. total charge contained in any spherical volume with its centre at

origin is negative.


https://dl.doubtnut.com/l/_vbtNI6I8gHI5
https://dl.doubtnut.com/l/_qJ9ixGzQO7gy

B. total charge contained at any spherical volume, irrespective of the
location of its centre,is negative.

C. total charge contaied in a spherical volume of radius 3 cm with its
centre at origin has magniture 3 x 10~ 13C.

D. total charge contained in a spherical volume of radius 3 cm with its

centre at origin has magnitude 3 x 10~? Coul.

Answer: A::B::C

° Watch Video Solution

2. X and Y are large, parallel conducting plates close to each other. Each

face has an area A. X is given a charge Q.Y is without any charge. Points


https://dl.doubtnut.com/l/_qJ9ixGzQO7gy
https://dl.doubtnut.com/l/_OD9AlDZ5bjfl

A, B and C are as shown in the figure.

X

o D>
o (D

A.The field at B is

2¢e0
B. The field at B is i
€0
C.The fields at A, B and C are of the same magnitude.

D.The field at A and C are of the same magnitud, but in opposite

directions.


https://dl.doubtnut.com/l/_OD9AlDZ5bjfl

Answer: A::C::D

o Watch Video Solution

3. Mark the correct options.

A. Gauss.s law is valid only for uniform charge distributions.

B. Gauss.s law is valid only for charges placed in vacuum.

C.The electric field calculated by Gauss.s law is the field due to the

charges.

D. The electric field of the electric field through a closed surface due to

all the charges is equa t the flux due to the charges enclosed by the

surface.

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_OD9AlDZ5bjfl
https://dl.doubtnut.com/l/_rfT81npfy0GW
https://dl.doubtnut.com/l/_AchaMP0OELTq

4. A cubical region of side a has its center at the origin. It encloses three
fixed point charges,
—qat(0, —a/4,0), + 3qat(0,0,0), and — gat(0, + a/4,0). Choose

the correct option (s)

A. The net electric flux crossing the plane x = + a/2 is equal to
B. The net electric flux crossing the plane y = + a/2 is more tha the net
electric flux crossing the plane y =-a/2

C. The net electric flux passing through the given cube is 4
€0


https://dl.doubtnut.com/l/_AchaMP0OELTq

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

electric flux crossing the plane x = + a/2

Answer: A::C::D

o Watch Video Solution

LECTURE SHEET (EXERCISE - 1lI) (LEVEL - 1l (ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS)

1. Two conducting plates X and Y, each having large surface aera A (on one

side), are placed parallel to each other as show in figure.


https://dl.doubtnut.com/l/_AchaMP0OELTq
https://dl.doubtnut.com/l/_utjdfHlWIgYs

X

Find the surface charge density at the inner surface of the plate X.

>
|©

®
|
O O ™

n
+


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

Answer: D

° Watch Video Solution

2. What is the amount of work done in bringing a mass from the surface

of Earth on one side to a point diametrically opposite on the other side?

towards left
2A¢gg

B. —— away from the plates
A60

A
C. — towards left
€0

D. — towards the plates
€A

Answer: A

° Watch Video Solution

LECTURE SHEET (EXERCISE - Ill) (LEVEL - Il (ADVANCED) MATRIX MATCHING

TYPE QUESTIONS)



https://dl.doubtnut.com/l/_utjdfHlWIgYs
https://dl.doubtnut.com/l/_ifWMxvHTtQXx
https://dl.doubtnut.com/l/_VVbrM1ahgCNy

1.

COLUMN -1 COLU
A) Infinite plane sheet of charge p)0
B) Infinite plane sheet of uniform thickness q) %

0
C)Non - conducting charged solid sphere of radius R at its surface r) %
D) Non - conducting charge solid sphere of radius R at its centre s) %

° Watch Video Solution

LECTURE SHEET (EXERCISE - IlI) (LEVEL - Il (ADVANCED) INTEGER TYPE

QUESTIONS)

1. Two infinite line charges, each having a uniform density A. Pass through
the midpoints of two pairs of opposite faces of a cube of edge L as shown

in figure. The modulus of the total electric flux due to both the line


https://dl.doubtnut.com/l/_VVbrM1ahgCNy
https://dl.doubtnut.com/l/_WHbdUi3z4MyL

charges through the face is ABCD is AL/ (keg) find the value of k ?

o Watch Video Solution

2. An infinite, uniformly charged sheet with surface charge density cuts
through a spherical Gaussian surface of radius R at a distance x from its

center, as shown in the figure. The electric flux through the Gaussian


https://dl.doubtnut.com/l/_WHbdUi3z4MyL
https://dl.doubtnut.com/l/_MUciF3roCP6L

surface is :

Q

° Watch Video Solution

LECTURE SHEET (EXERCISE - IV) (LEVEL - | (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. If the electric potential of the inner metal shell is 10 V and that of the

outer shell is 5V, then the potential at the centre will be

2

A. 10 volt

B. 5 volt

C.15 volt


https://dl.doubtnut.com/l/_MUciF3roCP6L
https://dl.doubtnut.com/l/_wa7istPrNuip

D.0O

Answer: A

° Watch Video Solution

2. A uniform electric field of 100 V/m is directed at 30° with the positive x-
axis as shown in figure Find the potential difference V, — V4 if OA=2m

and OB =4m.

A.100(2 — /3) volt


https://dl.doubtnut.com/l/_wa7istPrNuip
https://dl.doubtnut.com/l/_9V09EYOhi3zi

B.100(3 — 1/2) volt
C.—100(3 + 1/2) volt

D. —100(2 + 4/3) volt

Answer: D

° Watch Video Solution

— N N
3. Find the potential V of an electrostatic field E = a(yz' + gcj), where

a is a constant.

3
a
A. v +am2y— @
3
2
a
B.V, — azy® — 9w
3
2 ay’
C VE) +aa:y + T
3
a
D. V[) - a:c2y—|— %
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9V09EYOhi3zi
https://dl.doubtnut.com/l/_XYZSvXQFR3yq

4. A solid metal sphere of radius R has a charg +2Q. A hollow spherical
shell of radius 3R placed concentric with the frist sphere has net charge -

Q.

=4

What would be the final distribution of charges if the sphres are joined

by a conducting wire

Q
- 7T80R
B. @
37T€0R

C @
27T€0R

A



https://dl.doubtnut.com/l/_XYZSvXQFR3yq
https://dl.doubtnut.com/l/_BpkbamYac2Gz

Q
77T60R

D.

Answer: B

o Watch Video Solution

5. Two equal positive charges are kept at points A and B. The electric
potential at the points between A and B (excluding these points ) is
studied while moving from A to B. The potential will

A. contiuously increases

B. continuously decreases

C.increases then decreases

D. decreases then increases

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_BpkbamYac2Gz
https://dl.doubtnut.com/l/_iztybQyLgbLV
https://dl.doubtnut.com/l/_urFtRpwk36Pb

— o ~ ~
6. Find V, in an electric field E = (2i—|—3j+4k)N/C where

7@: (2—23’4—]%)771 and;gz (2§+3—2E)m

A. 2 volt
B. —1 volt
C.1volt

D. 3 volt

Answer: B

o Watch Video Solution

7.For a spherical shell

A. If potential inside it is zero then it necessarily electrically neutral

B. Electric field in a charged conducting spherical shell can be zero

only when the charge is uniformly distributed.


https://dl.doubtnut.com/l/_urFtRpwk36Pb
https://dl.doubtnut.com/l/_FDGJ2wlZOFDQ

C. Electric potential due to induced charges at a point inside it will

always by zero

D. None of these

Answer: D

o Watch Video Solution

8. There are two concentric spherical shells of ratii r and 2r. Intially a
charge Q is given to the inner shell. Now switch Siis closed and S is

opned and the process is repeated n times for both the keys


https://dl.doubtnut.com/l/_FDGJ2wlZOFDQ
https://dl.doubtnut.com/l/_juaqTmZbdjdF

altermatively. Find the final potential between the shells.

1T
A. @
gnt1 | 2megr }
1T
B. @
ont1l | Amegr 1
1T
C @
2n+1 i 27'('6 ]
1T
D. @
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_juaqTmZbdjdF
https://dl.doubtnut.com/l/_E3OGc64sJZva

9. (Figure 3.139) shows three circular arcs, each of radius R and total

charge as indicated. The net electric potential at the center of curvature.

mweo R

7T€()R

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_E3OGc64sJZva

10. An infinite nonconducting sheet of charge has a surface charge
density of 10"C' /m?. The separation between two equipotential surfaces
near the whose potential differ by 5V is

A.0.88 cm

B.0.88 mm

C.0.88m

D.5 x 10 'm

Answer: B

° Watch Video Solution

LECTURE SHEET (EXERCISE - IV) (LEVEL - Il (ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS)



https://dl.doubtnut.com/l/_E3OGc64sJZva
https://dl.doubtnut.com/l/_7As79sTTQgxl

1. Two isolated metallic solid spheres of radii R and 2R are charged such
that both of these have same charge density o. The spheres are located
far away from each other and connected by a thin conducting wire. Find
the new charge density on the bigger sphere.

A. bo

B. 60

Answer: C

o Watch Video Solution

2.Two charges 2 nano coulombs and -6 nano coulombs are separated by
16 cm in air. The resultant electric intensity at the zero potential point

which lies in between them and on the line joining them is


https://dl.doubtnut.com/l/_wxx9VnWq4R29
https://dl.doubtnut.com/l/_NRHt1qVKqcmu

A. 15000NC !

B. 7500NC ~ 1

C.450NC !

D.1.5NC !

Answer: A

o Watch Video Solution

3. A hollow charged metal sphere has radius r. If the potential difference
between its surface and a point at a distance 3r from the centre is V, then

electric field intensity at a distance 3r is


https://dl.doubtnut.com/l/_NRHt1qVKqcmu
https://dl.doubtnut.com/l/_nQOfGvDfywp6

Answer: D

o Watch Video Solution

4. 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 —3Q),
then the new potential difference between the same two surface is

AV

B. 2V

C.4Vv

D. -2V

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_nQOfGvDfywp6
https://dl.doubtnut.com/l/_DSf4aZFRF7Vj
https://dl.doubtnut.com/l/_AGPMWQrXsAHN

5. Two concentric spherical conducting shells of radii R and 2R are
carrying charges q and 2q, respectively. Both are now connected by a

conducting wire. Find the change in electric potential (inV) on the outer

shell.

A. zero

3KQ
2R

K
c K@
R

2%Q
R

Answer: A

° Watch Video Solution

N

=g A
6. If V, be the potential at origin in an electric field £ = E,1 + E,J,

then the potential at point P(z, y) is

AVy —zE, — yE,


https://dl.doubtnut.com/l/_AGPMWQrXsAHN
https://dl.doubtnut.com/l/_6AE17hnhlUnC

B.Vo +zE, + yE,

CzE, +yE, -V

D. \/:1:2 + y2\/E§ B2V,

Answer: A

° Watch Video Solution

LECTURE SHEET (EXERCISE - IV) (LEVEL - Il (ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS)

1. Four charges of 6uC,2uC, — 12uC and 4uC' are placed at the
corners of a square of side Tm. The square is in x-y plane and its centre is
at origin. Electric potential due to these charges is zero everywhere or

the line

A. The electric potential is zero at the origin.


https://dl.doubtnut.com/l/_6AE17hnhlUnC
https://dl.doubtnut.com/l/_dXdVsmEbBop9

B. The electric potential is zero everywhere along the x-axis only on

the sides of the square which are parallel to y axis.

C.The electric potential is zero everywhere along the z-axis for any

orientation of the square in the x-y plane.

D. The electric potential is not zero along z-axis except at the origin.

Answer: A::C::D

o Watch Video Solution

2. Three point charges Q, 4Q and 16Q are placed on a straight line 9 cm

long. Charges are placed in such a way that the system has minimum

potential energy. Then:

A.4Q and 16Q must be at the ends and Q at a distance of 3 cm from

the 16Q.

B. 4Q and 16Q must be the ends and Q at a distance of 6 cm from the

16Q


https://dl.doubtnut.com/l/_dXdVsmEbBop9
https://dl.doubtnut.com/l/_oYV9cvGq6Es8

C. Electric field at the position of Q is zero.

D. Electric field at the position of Q is @ .
471'80

Answer: B::C

o Watch Video Solution

3. Potential at a point A is 3 volt and at a point B is 7 volt, an electron is
moving towards A from B. Then:

A. It must have some K.E at B to reach A

B. It need not have any K.E at B to reach A

C.to reach A it must have more than or equal to 4 eV K.E at B.

D. when it will reach A, it will have K.E. more than or at least equal to 4

eV if it was relased from rest at B.

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_oYV9cvGq6Es8
https://dl.doubtnut.com/l/_CS2nNtDKGBsD

4. At a distance ofbecm and 10cm from surface of a uniformly charge solid
sphere, te potentials are 100V and 75V respectivley. Then

A. potential at its surface is 150 V.

B. the charge on the sphereiis (5/3) x 107 1°C.

C. the electric field on the surface is 1500 V/m.

D. the electric potential at its centre is 225 V.

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

° Watch Video Solution

LECTURE SHEET (EXERCISE - IV) (LEVEL - 1l (ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS)

1. Potential (V) at a point in space is given by v = z* + ¢y* + 2%

Gravitational field at a point (x,y;z) is


https://dl.doubtnut.com/l/_CS2nNtDKGBsD
https://dl.doubtnut.com/l/_FtqZSuQESdCr
https://dl.doubtnut.com/l/_E8oJcTzsjO8y

Answer: A

° Watch Video Solution

2. A current | is flowing in a straight conductor of length L. The magnetic

L
induction at a point distant 1 from its centre will be


https://dl.doubtnut.com/l/_E8oJcTzsjO8y
https://dl.doubtnut.com/l/_UP5UD0y5JLgn

A. At a distance r (R < 7 < 2R) from the centre electric potential is

KQ
2

r

B. At the same distance electric field is
r

C.Both (a) and (b ) are correct

D. Both (a) and (b) are wrong

Answer: B

° Watch Video Solution

LECTURE SHEET (EXERCISE - IV) (LEVEL - I (ADVANCED) INTEGER TYPE

QUESTIONS)

1. Resistors of 1, 2, 3 ohm are connected in the form of a triangle. If a 1.5V

cell of negligible internal resistance is connected across 3 ohm resistor,

the current flowing through this resistance will be

o Watch Video Solution



https://dl.doubtnut.com/l/_UP5UD0y5JLgn
https://dl.doubtnut.com/l/_HcxlUI29Ls16

2. Uniform electric field of magnitude 100Vm ! in space is directed
along the line y = 3 4+ z. Find the potential difference between points

A(3,1) and B(1,3).

o Watch Video Solution

LECTURE SHEET (EXERCISE - V) (LEVEL - | (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. Electric charges q,q and -2q are placed at the corners of an equilateral
triangle of side |. The magnitude of electric dipole moment of the system
is

A.ql

B. 2q|

C./3ql

D. 4ql


https://dl.doubtnut.com/l/_QpVirsgEQRDg
https://dl.doubtnut.com/l/_NUY6xiKU5c9u

Answer: C

° Watch Video Solution

2. Conisder the dipole ? kept in a space of electric field a shown. The

dipole will move

A. upwards
B. downwards
C. towards right

D. towards left

Answer: D


https://dl.doubtnut.com/l/_NUY6xiKU5c9u
https://dl.doubtnut.com/l/_vWf6YPgYFGUr

° Watch Video Solution

3. In which of the following cases,force acting on the dipole could be zero

%
&

D. None

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_vWf6YPgYFGUr
https://dl.doubtnut.com/l/_8bTV1IOuSxQQ

4, An electric dipole consists of charges +2.0 x 10~ 3C separated by a
distance of 2.0 x 102 m. It is placed near a long line charge of linear
charge density 4.0 x 10"*Cm "' as shown in figure (30-W4), Such that
the negative charge is at a distance of 2.0 cm from the line charge. Find

the force acting on the dipole.

—2.0cm —
e e e e e e e e e e e —)

— +

A. 0.6 N towards the line charge
B. 0.1 N away from the line charge
C.0.9 N towards the line charge

D. 1.5 N away away from the line charge

Answer: A

| o Wiak A \tdAaAaA CAlLiikiAan



https://dl.doubtnut.com/l/_AjhzfQhIn8Hp

1§ AAA-LASIEER ALSAYAr*iYAIL A LYAN] J

5. A system of two electric dipoles, each of dipole moment having
magnitude P are arranged in the configuration shown in figure The

electrostatic interaction energy of this systm of two dipoles is :

Ay

-.-.L—.',----..-L;
~af) O (a0

-

5kp?
4a?

Tkp?
3

A A)

B.B)

a

kp2
C.CQ) —
) 4a?

D. D) None of these

Answer: C

[ &~


https://dl.doubtnut.com/l/_AjhzfQhIn8Hp
https://dl.doubtnut.com/l/_NIasE74PJD0N

[ @ Watch Video Solution J

6. An electric point dipole is placed at the origin O with its dipolemoment
along the X-axis . A point A is at a distance r from the origin such that OA
_>
makes an angle /3 with the X -axis if the electric field E due to the
dipole at A makes an angle 6 with the positive X-axis, the value of 8 is
Am/3
B.(m/3) +tan"'(1/3/2)
C.(w/3) —tan"'(1/3/2)
D.tan ' (+/3/2)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_NIasE74PJD0N
https://dl.doubtnut.com/l/_z8wixTACZuDQ

7.Which one is not correct for a cyclic process as shown in the figure ?

A1l

B.2

C.3

D.8

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_QeIDBSz3DgkA

8. A ring of radius R carries a non - uniform charge of linear density

A = Xgcos @ sec in the figure) Magnitude of the net dipolement of the

ring is :
A =k cowl
. - X
i
A. 7TR2)\0
B. 2mR?\o
R2

C. 7T2 Ao

D. 4T R?\g
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_hr3CGTQMakQx

9. Consider uniform charged shell of surface charge density s
( = 3e’SIunits) and a dipole of dipole moment P ( = 2pe,SIunits).
Centre of the shell and the dipole lies at the origin, and dipole moment
vector is along +x axis. If the field at a point on x-axis just over the shell is

H . . . . H . —+
E; and that at a point on y-axis just over the shell is Es. Find ’El

%
:’E2

in N/C. Radius of shell =50 cm.

¥i

A.6

B.3

C.2


https://dl.doubtnut.com/l/_hr3CGTQMakQx
https://dl.doubtnut.com/l/_qpDhxZvYPqGD

D.1

Answer: A

o Watch Video Solution

10. Two charges — q each are separated by distance 2d. A third charge +¢q
is kept at mid-point O. Find potential energy of 4 g as a function of small
distance  from O due to — q charges. Prove that the charge at O is in an

unstable equilibrium.

Ao

1
B.2sin~ ! ——sin &
v2 2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_qpDhxZvYPqGD
https://dl.doubtnut.com/l/_1WYa9wzNr37W

LECTURE SHEET (EXERCISE - V) (LEVEL - Il (ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS)

1. An electric dipole of dipole moment p is placed in a uniform external

electric field E. Then, the

A. Net force experienced by the dipole is zero

B. One of the equi-potential surface enclosing the dipole forms sphere

3
C. The radius of spherical eugi-potential
47T€0E

P
dregE

D. The radius of spherical equi-potential surface is

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

° Watch Video Solution

2. An electric dipole moment P = (2.02 + 3.03) uC — m is placed in a

uniform electric field E = (3.0% + 2.01;) x 10°NC !


https://dl.doubtnut.com/l/_1WYa9wzNr37W
https://dl.doubtnut.com/l/_14z2HsDLr3uU
https://dl.doubtnut.com/l/_5lPVBRHznudk

A.The torque that E exerts on 1;> is (0.6'2 — 0.43' — 0.9?5) Nm.

B. The potential energy of the dipole is - 0.6 .

C. The potential energy of the dipole is 0.6 .

D. If the dipole is rotated in the electric field, the maximum potential

energy of the dipole is1.3 j.

Answer: A::B::D

o Watch Video Solution

3. An electric dipole is placed at the centre of a sphere. Mark the correct

options

A. the flux of the electric field through the sphere is zero

B. the electric field is zero at every point of the sphere.

C. the electric potential is zero everywhere on the sphere.

D. the electric potential is zero on a circle on the surface.


https://dl.doubtnut.com/l/_5lPVBRHznudk
https://dl.doubtnut.com/l/_bLKlwuxgxCDD

Answer: A::D

° Watch Video Solution

4. As a charged particle 'q" moving with a velocity v enters a uniform

magnetic field B, it experience a force
— N = _

F =q{v xB).For §=0° or 180°,0 being the angle between
— = : : :

v and B, force experienced is zero and the particle passes undeflected.
For & = 90°, the particle moves along a circular arc and the magnetic
force (qvB) provides the necessary centripetal force (va/T). For other
values of 6(0 # 0°,180°,90°), the charged particle moves along a
helical path which is the resultant motion of simultaneous circular and
translational motions.

Suppose a particle that carries a charge of magnitude q and has a mass

4 x 10~ *® kg is moving in a region containing a uniform magnetic field

— 0.4kT. At some instant, velocity of the particle is

<] Wl
I

= (8% — 63’479) x 10%ns ! and force acting on it has a magnitude


https://dl.doubtnut.com/l/_bLKlwuxgxCDD
https://dl.doubtnut.com/l/_9IqQVfiBD8PJ

Angular frequency of rotation of particle, also called the ‘cyclotron

frequency'is

A. Force acting on the dipole is zero

B. Force acting on the dipole is approximately and is acting

drer

upwards

in clockwise direction

C. Torque acting on the dipole is
dregr

in anti- clockwise direction

D. Torque acting on the dipole is
dmegr

Answer: B::C

° Watch Video Solution

LECTURE SHEET (EXERCISE - V) (LEVEL - Il (ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS)

1.In the figure given below, two particles of masses m and 2m are fixed in
place on an axis. Where on the axis can a third particle of mass 3m be

placed (other than at infinity) so that the gravitational force on it from


https://dl.doubtnut.com/l/_9IqQVfiBD8PJ
https://dl.doubtnut.com/l/_rfUNJKYCt4Co

the first two particles is zero?

L] #
1 2IT
t
A 39—
13
l
B. 5g—
15
C.ql
D. Zero
Answer: D

° Watch Video Solution

2. When stamens are fused by their anthers and the filaments are free,

the condition, is called


https://dl.doubtnut.com/l/_rfUNJKYCt4Co
https://dl.doubtnut.com/l/_7Ofwm4uiheuE

D. Fa—

Answer: A

o Watch Video Solution

3. Type insulated light rods of length | and 2I are placed in xy plane such
their mid point is origin and they are free to rotate in xy plane about z-
axis. Two + q charges are fixed at two ends of bigger rod and two - q

charges are fixed at two ends of smaller rod.


https://dl.doubtnut.com/l/_7Ofwm4uiheuE
https://dl.doubtnut.com/l/_IuWWgeWUvRQs

What is electric dipolement of system ?

Answer: A

o Watch Video Solution



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

LECTURE SHEET (EXERCISE - V) (LEVEL - Il (ADVANCED) MATRIX MATCHING

TYPE QUESTIONS)

1. In each situation of Column - I, two electric dipoles having dipole
— — . .
moments p; and p, of same magnitude (that is, p; = p) are placed on

x-axis symmertrically about origin in different orientations as shown. In

column - Il certain inferences are drawn for these two dipoles. Then
match the different orientations of dipoles in column - | with the
corresponding results in column - Il. [In column | the co-ordinates

corresponding to the centres of dipoles and dipoles having the same

dipole lenght]

COLUMN - | COLLMN -

pt The torgue on one dipole due to
other is zer,

q) The potential energy of

one dipole in the elecinc field of

x-axis as shown}) wther dipole 15 negative
¥
5 ’.
L} T % {p, and p, and in the same r} There 1s one straight line in planc

tay | {not @ infimity) which is equipotential

A-¥ direction are parallel to x-axis as shown)

¥

=
=

D) * (p, and p, and are opposite} 5) Electric field at ongin is zero.

L
2

(EX ]

| ° Wiak~h \tdAAaA CAlLiikiAan


https://dl.doubtnut.com/l/_qN2rWY00dpO8

| ¢ YVULLIL VIMLUY JUVIVLGIWVEL )

LECTURE SHEET (EXERCISE - V) (LEVEL - Il (ADVANCED) INTEGER TYPE

QUESTIONS)

— . R .
1. A dipole of dipole moment P = 24 — 35 + 4k is placed at point A (2,
-3, 1). The electric potential due to this dipole at the point B (4, -1, 0) is
equal to (All the parameters specified here are in S.L. units) _ x 10°

volts

° Watch Video Solution

2. A small electric dipole is kept on the axis of a uniformly charged ring at
distance R /+/2 from the centre of the ring. The direction of the dipole
moment is along the axis. The dipole moment is P, charge of the ring is Q

and radius of the ring is R. The force on the dipole is nearly

° Watch Video Solution



https://dl.doubtnut.com/l/_qN2rWY00dpO8
https://dl.doubtnut.com/l/_SowxyxS0lA0K
https://dl.doubtnut.com/l/_LBLJLEVm2lDz

PRACTICE SHEET (EXERCISE - | COULOMB.S INVERSE SQUARE LAQW) (LEVEL -l

(MAIN) STRAIGHT OBJECTIVE TYPE QUESTION

1. Two electrons separated by distance .r. experience a force F between
them. The force between a proton and a singly ionized helium atom
separated by distance 2r is

A 4F

B. 2F

C.F/2

D.F/4

Answer: D

° Watch Video Solution

2. Two charges of equal magnitudes and at a distance r exert a force F on
each other. If the charges are halved and distance between them is

doubled, then the new force acting on each charge is


https://dl.doubtnut.com/l/_itfGaKbLhgZE
https://dl.doubtnut.com/l/_XSafijQ3nSsK

A.F/8

B.F/4

C.4F

D.F/16

Answer: D

o Watch Video Solution

3. Two identical copper spheres are separated by 1m in vacuum. How

many electrons would have to be removed from one sphere and added to

the other so that they now attract each other with a force of 0.9N?

A 6.25 x 10'°

B.62.5 x 10'°

C.6.25 x 10

D.0.65 x 10"


https://dl.doubtnut.com/l/_XSafijQ3nSsK
https://dl.doubtnut.com/l/_cVpT3Rc5ajRQ

Answer: C

° Watch Video Solution

4. Two positive charges separated by a distance 2m repel each other with

a force of 0.36N. If the combined charge is 26uC), the charges are

A.20pC, 6uC

B.16uC, 10uC

C. 18uC, 8uC

D.13uC, 13uC

Answer: B

o Watch Video Solution

5. Two identical blocks of charge q each are connected by a massless

spring of force constant k. They are placed over a smooth horizontal


https://dl.doubtnut.com/l/_cVpT3Rc5ajRQ
https://dl.doubtnut.com/l/_c4zKb26ayiOR
https://dl.doubtnut.com/l/_6xXF4yjYpidI

surface. They are released when the separation between them is r and
spring is unstretched. If maximum extension of the spring is r, the value

of k is (neglect gravitational effect)

&
AL
T TEQT
B. L
2r\| weyr
2 1
cC.—
T TEQT
p. 2
r\| weoT
Answer: B

o Watch Video Solution

PRACTICE SHEET (EXERCISE - | COULOMB.S INVERSE SQUARE LAQW) (LEVEL - II

(ADVANCED) MORE THAN ONE CORRECT ANSWER TYPE QUESTION)



https://dl.doubtnut.com/l/_6xXF4yjYpidI

1. Identify A and B:

{,:;’a‘ \:{} 3 rl.—---—riﬂ

° Watch Video Solution

2. A conducting ball is positively charged and another positive point

charge is brought closer to the ball.

A. the all may attact the point charge

B. the ball may repel the point charge

C. the elecitic field inside the ball due to ball.s charges is non-zero.

D. the net electric field inside the ball is zero.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_gsqHYtK9MlAe
https://dl.doubtnut.com/l/_x7Ns02N2B4k0
https://dl.doubtnut.com/l/_dFPLCB0PBqFi

3. Two free point charges +¢q and -+ 4q are placed apart a distance z. A
third charge is so placed that all the three charges are in equilibrium.

Then

4
A. Unknown charge at ?q

. —9
B. Unknown charge is

C. It should be at % from smaller charge b/w them

2
D. It should be at ?:v from smaller charge b/w them.

Answer: A::C

o Watch Video Solution

4. A small charged particle of mass m and charge q is suspended by an
insulated thread in front of a very large conducting charged sheet of

uniform surface density of charge 0. The angle made by the thread with


https://dl.doubtnut.com/l/_dFPLCB0PBqFi
https://dl.doubtnut.com/l/_ye9KZSBsjo24

the vertical in equilibrium is

y
/
/
.
[
L



https://dl.doubtnut.com/l/_ye9KZSBsjo24

A.Tension in the thread may reduce to zero if another charged sphere

is placed vertically below it.

B. tension in the thread is greater than mg if another charged sphere

is held in the horizontal line in which first sphere stays

inequlibrium.

C.tension in the thread may increases to twice of its original value if

another charged sphere is placed vertically below it

D. tension in the thread is always equal to mg.

Answer: A::B::C

° Watch Video Solution

PRACTICE SHEET (EXERCISE - | COULOMB.S INVERSE SQUARE LAQW) (LEVEL - II

(ADVANCED LINKED COMPREHENSION TYPE QUESTION)



https://dl.doubtnut.com/l/_ye9KZSBsjo24

1.One end of a 10 cm long silk thread is fixed to a large vertical surface of
a charged non conducting plate and the other end is fastened to a small
ball having a mass of 10 g and charge of 4.0 x 10, In equilibrium, the
thread make an angle of 60° with the vertical. Find the surface charge
density on the plate.

A.6.5 x 1073C /m?

B.7.5 x 107 7C / em?

C.7.5 x107°C/m?

D.9.5 x 1079C /cm?

Answer: C

° Watch Video Solution

2.0ne end of a 10 cm long silk thread is fixed to a large vertical surface of
a charged non-conducting plate and the other end is fastened to a small

ball of mass 10 g and charge of 4 x 10~ ®C. In equilibrium, thread makes


https://dl.doubtnut.com/l/_vZimxgLwRnpw
https://dl.doubtnut.com/l/_ChEYq44SW3q2

an angle of 60° with the vertical.
(a) Find the tension in the string in equilibrium.
(b) Suppose the ball is slightly pushed aside and released. Find the time
period of the small oscillations.
e
(Useo = 7.5 x 10 —2)
m
A.0O5N
B.0.40N

C.0J0N

D.0.20 N

Answer: D

o Watch Video Solution

3.0ne end of a 10 cm long silk thread is fixed to a large vertical surface of
a charged non-conducting plate and the other end is fastened to a small
ball of mass 10 g and charge of 4 x 10~ °C. In equilibrium, thread makes

an angle of 60° with the vertical.


https://dl.doubtnut.com/l/_ChEYq44SW3q2
https://dl.doubtnut.com/l/_z2uTtrvDJQxE

(a) Find the tension in the string in equilibrium.
(b) Suppose the ball is slightly pushed aside and released. Find the time
period of the small oscillations.
C
(Useo =75 x 107" —)
m
A. 045 sec
B.0.32 sec

C.0.1sec

D. 0.52sec

Answer: A

° Watch Video Solution

PRACTICE SHEET (EXERCISE - Il INTENSITY OF ELECTRIC FIELD) (LEVEL - |

(MAIN) STRAIGHT OBJECTIVE TYPE QUESTION)

1. Two point charges Q and -3Q are placed at some distance apart. If the

_>
electric field at the location of Q is ', the field at the location of —3Q) is


https://dl.doubtnut.com/l/_z2uTtrvDJQxE
https://dl.doubtnut.com/l/_cggsLrsWBtbD

w
|

9]
+
w|®] w|m] W)

Answer: C

° Watch Video Solution

2. The electric field at (30, 30) cm due to a charge of —8nC' at the origin
in NC ~'is

A —400(% - 3‘)

B. 400(% v 3’)

. —200ﬁ(% n 3‘)

D. 200,/2 (z n 3‘)

Answer: C


https://dl.doubtnut.com/l/_cggsLrsWBtbD
https://dl.doubtnut.com/l/_JfiyrP6tgca7

° Watch Video Solution

3. Two charges 4 x 107 % and — 16 x 10~ % C are separated by a
distance 20 cm in air. The position of theh neutral point from the small
charge is

A.40/3 cm

B.20/3 cm

C.20cm

D.10/3 cm

Answer: C

o Watch Video Solution

4. The number of electrons to be put on a spherical conductor of radius

0.1m to produce an electric field of 0.036N/C just above its surface is


https://dl.doubtnut.com/l/_JfiyrP6tgca7
https://dl.doubtnut.com/l/_LzZQD8w9gcPW
https://dl.doubtnut.com/l/_QT5u7BdIybhj

A 2.7 x 10°

B.2.6 x 10°

C.2.5 x 10°

D.2.4 x 10°

Answer: C

o Watch Video Solution

5. The magnitude of electric field intensity at a distance x due to charge q
is E. An identical charge in placed at a distance 2x form it. Then the

magnitude of force it experiences is -

A. Eq


https://dl.doubtnut.com/l/_QT5u7BdIybhj
https://dl.doubtnut.com/l/_VMKEUTxmiHkd

Answer: D

° Watch Video Solution

6. A sphere of mass 50 gm is suspended by a string in an electric field of
intensity 5NC ~! acting vertically upward. If the tension in the string is
520 millinewton, the charge on the sphere is (g = 1Oms_2)

A—4x1073%C

B.4 x 10°C

C.8 x 10°C

D.—8 x 107 %C

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_VMKEUTxmiHkd
https://dl.doubtnut.com/l/_DtmhN5qtqD3N

7. A and B are two points separately by a distance 5cm. Two charges
10uC and 20uC are placed at A and B. The resultant electric intensity at
a point P outside the charges at a distance 5cm from 10uC'is

A.54 x 10° N/C away from f 10uC

B. 56 x 10% N/C towards 10uC

C.9 x 10% N/C away from 10uC

D. zero

Answer: A

o Watch Video Solution

8. At the corners A, B, C of a square ABCD, charges
10mC, — 20mC and 10mC are placed. The electric intensity at the
centre of the square to become zero, the charge to be placed at the

cornerD s


https://dl.doubtnut.com/l/_auEbSx0Yo3ep
https://dl.doubtnut.com/l/_f1n2Sx06Jhfv

A. —20mC

B. +20mC

C.30mC

D. —30mC

Answer: A

o Watch Video Solution

9. A charged oil drop is suspended in uniform field of 3 x 10*Vm ! so
that it neither falls nor rises. The charge on the drop will be ..(mass of the
charge =9.9 x 10 1° kg

A.3.3x 107 18C

B.3.2 x 10~ 8¢

C.1.6 x 10 ¥C

D.4.8 x 10" B¢


https://dl.doubtnut.com/l/_f1n2Sx06Jhfv
https://dl.doubtnut.com/l/_olqkSA7rz2c9

Answer: A

° Watch Video Solution

10. A particle of mass m and charge q is placed at rest in a uniform
electric field E and then released. The kinetic energy attained by the

particle after moving a distance y is :
A. gEy?
B. ¢F%y

C.qky

D.¢?Ey

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_olqkSA7rz2c9
https://dl.doubtnut.com/l/_WmLpmIWWXdbZ

11. A proton and an a-particle start from rest in a uniform electric field,

then the ratio of times of flight to travel same distance in the field is
A /5:4/2
B./3:1
C.2:1

D.1:4/2

Answer: D

o Watch Video Solution

12. In a regular hexagon each corner is at a distance .r. from the centre.

Identical charges of magnitude .Q. are placed at 5 corners. The field at the

1
centre is <K = )
4T

A KQ/r?

6K
B. 2Q

r


https://dl.doubtnut.com/l/_sN1qlbr0BvbV
https://dl.doubtnut.com/l/_nEbus0xFvhJz

5K
c BEQ

D. Zero

Answer: A

° Watch Video Solution

13. A positive point charge 50uC is located in the plane xy at a point with
: — 5o : pug L
radius vector r g = 2¢ + 3. The electric field vector E at a point with

. — 4 ~ . .
radius vector r = 81 — 57, where 7y and r are expressed in meter, is

A. 1200 V/m

B.0.40 V/m

C.900 V/m

D. 4500 V/m

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_nEbus0xFvhJz
https://dl.doubtnut.com/l/_MOHPaBxUfWXT

14. Four identical charges Q are fixed at the four corners of a square of

side a. The electric field at a point P located symmetrically at a distance

a /+/2 from the center of the square is

Q
' 24/2mega?
Q
V2mea?
2,/2Q
Tepa?
V2Q

wEGa’

A

B.

C.

Answer: B

o Watch Video Solution

15. Intensity of electric field at a point at a perpendicular distance .r. from

an infinite line charge, having linear charge density . A. is given by:

A. (Ameor)


https://dl.doubtnut.com/l/_MOHPaBxUfWXT
https://dl.doubtnut.com/l/_7rliUeJrdLhs
https://dl.doubtnut.com/l/_tKJcTfFSfu8s

Answer: A

° Watch Video Solution

16. Electric field at centre of quarter circular ring having charge density A

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_tKJcTfFSfu8s
https://dl.doubtnut.com/l/_xpo7SwMABzem

17. A charged disc of radius 3 m has charge density o. Electric field at a

distance of 4 m from its centre on axisis

30
" Beg
o
B.
10eg

g

" 80

D. None

Answer: B

o Watch Video Solution

18. The ratio of distance of two satellites from the centre of earth is 1: 4.

The ratio of their time periods of rotation will be :

A. A & B are false

B. A true,m B false


https://dl.doubtnut.com/l/_xpo7SwMABzem
https://dl.doubtnut.com/l/_7sIo2FwQBZ4c
https://dl.doubtnut.com/l/_CFCfgK70Rav8

C.A& B are true

D. A false, B true

Answer: C

° Watch Video Solution

19. A solid non conducting sphere has charge density pCm ~3 Electric
field at distance x from its centre is

44
A2z

380

T
g P2
2¢e9

c. P
Re — (0)

D. None

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CFCfgK70Rav8
https://dl.doubtnut.com/l/_8c21W0S6KDq3
https://dl.doubtnut.com/l/_6tl0C7eSjMEY

20. A hollow sphere has charge density . 0. Cm ~2. Identify incorrect

statement
A. Electric field inside sphere is zero
B. Electric field outside sphere is inversaly
. . . 0-
C. Electric field on its surface is —
€0

D. Electric feld sphere is inversly proportional to square of distance of

that point from its centre.

Answer: B

° Watch Video Solution

PRACTICE SHEET (EXERCISE - Il INTENSITY OF ELECTRIC FIELD) (LEVEL - Il

(MAIN) STRAIGHT OBJECTIVE TYPE QUESTION)

1. A nonconducting solid sphere of radius R is uniformly charged. The

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


https://dl.doubtnut.com/l/_6tl0C7eSjMEY
https://dl.doubtnut.com/l/_lfbQgPQ5EulZ

center

pr
3e 0

p
2¢e0

px
Re 0

3pxr
D D

Answer: B

o Watch Video Solution

2. A nonconducting ring of radius R has uniformly distributed positive
charge Q. A small part of the ring.of length d, is removed (d < < R).
The electric field at the centre of the ring will now be

A. directed towards the gap, inversely proportional to R?

B. directed towards the gap, inverselt proportional to R?

C.directed away from the gap, inversely proportional to R?


https://dl.doubtnut.com/l/_lfbQgPQ5EulZ
https://dl.doubtnut.com/l/_ZLWxJDt7OnDA

D. directed away from the gap, inversely proportional to R?

Answer: A

o Watch Video Solution

3. A thread carrying a uniform charge A per unit length has the
configuration shown in figure a and b. Assuming a curvature radius r to
be considerably less than the length of the thread, find the magnitude of

the electric field strength at the point O.

eamm
smse

------

AV2
" 4megR’

5 M3 A2
dregR  4AmegR
A , 0

deg R

0

C.



https://dl.doubtnut.com/l/_ZLWxJDt7OnDA
https://dl.doubtnut.com/l/_BFhr0qEghJSJ

W5 A3

- 4W60}2. 4#8012

Answer: A

° Watch Video Solution

4. Charge density of the given surface is s. Then electric field stranght at

the centre (of quarter sphere) is

o
A
4\/280
o
B.



https://dl.doubtnut.com/l/_BFhr0qEghJSJ
https://dl.doubtnut.com/l/_D7rXvS82ujRv

g
v/ 2€0
g

D. —
2e0

C.

Answer: A

° Watch Video Solution

5. A system consists of a thin charged wire ring of radius r and a very long
uniformly charged wire oriented along the axis of the ring, with one of its
ends coinciding with the center of the ring. The total charge on the ring
is . and he linear charge density on the straight wire is A, The interaction

force between the ring and the wire is

Answer: B


https://dl.doubtnut.com/l/_D7rXvS82ujRv
https://dl.doubtnut.com/l/_oU8gKpjlFS6k

° Watch Video Solution

_>
6. The direction (q) of E at point p due to uniformly charged rod will be

A. at angle 30° from x-axis

B.45° from x - axis

C.60° from x - axis

D. none of these


https://dl.doubtnut.com/l/_oU8gKpjlFS6k
https://dl.doubtnut.com/l/_s8rmOjMGgHoE

Answer: A

o Watch Video Solution

7. The charge per unit length of the four quadrant of the ring is

2\, — 2\, XA and — X respectively. The electric field at the centre is:

A A

— )
2meg R

A .



https://dl.doubtnut.com/l/_s8rmOjMGgHoE
https://dl.doubtnut.com/l/_K1EoxmT733Xq

V2X

C. 1
47T60R

D. None

Answer: A

° Watch Video Solution

8. Three concentric conducting spherical shells of radii R, R2 and 3R carry

5
charges Q,-2Q and 3Q, respectively compute the electric field at r = ER

A. r
3meoR?


https://dl.doubtnut.com/l/_K1EoxmT733Xq
https://dl.doubtnut.com/l/_VLwZXnUuPRxw

Answer: B

o Watch Video Solution

9. The weight of an object on the surface of the Earth is 40 N. Its weight

at a height equal to the radius of the Earth is

a
AE = —pc_z is directed toword the axis of cavity
€0

a

B.E = 3—”& is directed away from the axis of cavity
€0

C.E= ;—pa is directed away from the axis of cavity
€0

a
D.E = —pEL is directed toword the axis of cavity.
€0

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_VLwZXnUuPRxw
https://dl.doubtnut.com/l/_ujjXpzn4pG6r

10. Two spherical, nonconducting, and very thin shells of uniformly
distributed positive charge Q and radius d are located a distance 10d
from each other. A positive point charge q is placed inside one of the
shells at a distance d/2 from the center, on the line connecting the
centers of the two shells, as shown in the figure. What is the net force on

the chargeq ?
Q 0
d

10 d

A0
361meod?

BqQ
361mweod?2

362qQ

" 361meod?
362¢Q

" 361meod?

to the left

to the right

to the left

to the right


https://dl.doubtnut.com/l/_ujjXpzn4pG6r
https://dl.doubtnut.com/l/_dF3vy1w0ACp3

Answer: A

° Watch Video Solution

PRACTICE SHEET (EXERCISE - Il INTENSITY OF ELECTRIC FIELD) (LEVEL - Il

(MAIN) MORE THAN ONE ANSWER TYPE QUESTION)

1. The semicircular non - conducting ring of radius R containing +ve and
negative charge as shwon are joined in tw perpendicular planes. The
magnitude of linear charge densities is unifrom and is A. The electric field

at O will be:

o o “:



https://dl.doubtnut.com/l/_dF3vy1w0ACp3
https://dl.doubtnut.com/l/_9tc35qtjCpIG

A.
27T80R

V2A

7TEQR

B.
C——
\/§7T80R

D. zero

Answer: C

° Watch Video Solution

PRACTICE SHEET (EXERCISE - Il INTENSITY OF ELECTRIC FIELD) (LEVEL - Il

(MAIN) MORE THAN ONE CORRECT ANSWER TYPE QUESTIONS

1. Two large insulating plates having surface charge densities 40 and +o
are fixed at a distance d frome each other . A small test charge q of mass
m is attached to two identical spring as show in the fingure . The charge

q is now released from rest with springs in natural lenth . Then q will


https://dl.doubtnut.com/l/_9tc35qtjCpIG
https://dl.doubtnut.com/l/_MRHJMb338IA6

(Neglect gravity)

'|'G — O

. 2k
A. perform SHM with angular frequency ooy

o
B. perform SHM with amplitude

2k €
C.not perform SHM, but will have a periodic motion if charge are

removed on plates as well as on m

D. remain stationary

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_MRHJMb338IA6

PRACTICE SHEET (EXERCISE - Il INTENSITY OF ELECTRIC FIELD) (LEVEL - Il

(MAIN) LINKED COMPREHINSION TYPE QUESTION)

1. A solid sphere of radius R has a charge +2@Q. A hollow spherical

concentric with the first sphere that has net charge -Q.

‘Q

(a) Find the electric field between the spheres at a distance r from the
centre of the inner sphere. [R < r < 3R]
(b) Calculate the potential difference between the spheres.

(c) What would be the final distribution of charges, if a conducting wire


https://dl.doubtnut.com/l/_MRHJMb338IA6
https://dl.doubtnut.com/l/_sr0XgkQIlqsT

joins the spheres?

(d) Instead of (c), if the inner sphere is earthed, what is the charge on it?

Q

2meqr?2

Q

W&OTZ

Q

€0T2

Q

Smegr?

Answer: A

o Watch Video Solution

2. A solid metal sphere of radius R has a charg +2Q. A hollow spherical
shell of radius 3R placed concentric with the frist sphere has net charge -

0.


https://dl.doubtnut.com/l/_sr0XgkQIlqsT
https://dl.doubtnut.com/l/_WyV2tI9KXmQU

What would be the final distribution of charges if the sphres are joined
by a conducting wire

A. zero on outer and Q on outer sphere

B. + @ on inner and — @ on outer sphere

C.zero on inner and Q on outer sphere

D. —Q on inner and + 2 on outer sphere

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_WyV2tI9KXmQU

3. A solid metall sphere of radius R has a charge + 2Q. A hollow spherical
shell of radius 3R placed concentric with the sphere has charge - Q.

Calculate the potential difference between the spheres.

w >
w| O w|8 o] O w|5

)

o

Answer: D



https://dl.doubtnut.com/l/_9PDFvlqh79ci

| ¥ Vvatch Video Solution |

PRACTICE SHEET (EXERCISE - Il INTENSITY OF ELECTRIC FIELD) (LEVEL - Il

(MAIN) MATRIX MATCHING TYPE QUESTIONS)

1. Match the facts given in Column - | with the system given in Column -l

COLUMN-{ COLUMN-II

A) Electric field strength is zero in thevolume p) A non conducting solid sphere charged unifor mly

B) Electric field strength is non-zero in the q) A conducting spherical shell charged uniformly
volume but zero st the centre

C) Electric field strength is maximum on the 1) A non conducting hollow sphere charged
surface of uniformly

D) Electric field strength outside the system 5) A conducting solid sphere charged uniformly
varles inversely as the square of the distance
from the centre of

° Watch Video Solution

PRACTICE SHEET (EXERCISE -lll ELECTRO FLUX & GAUSS.S LAW) (LEVEL - |

(MAIN) STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. The electric field in a region of space is given by E = 5i + 2jN /C.The
electric flux due to this field through an area 2m? lying in the Yz plane, in

S.I. units, is


https://dl.doubtnut.com/l/_9PDFvlqh79ci
https://dl.doubtnut.com/l/_qeNJh5ACp4HS
https://dl.doubtnut.com/l/_lJhDML385Lmd

A.10

B. 20

C.104/2

D.2,/29

Answer: A

o Watch Video Solution

2. A charge Q is situated at the centre of a cube. The electric flux through

one of the faces of the cube is

A. Q/80
B. @/ 2¢lpon,
C. Q/4€0

D. Q/680

Answer: D



https://dl.doubtnut.com/l/_lJhDML385Lmd
https://dl.doubtnut.com/l/_VffZsHTY1nIS

| o Watch Video Solution

3. Electric field due to an infinite sheet of charge having surface charge
density o is E. Electric field due to an infinite conducting sheet of same
surface density of charge is

AE/2

B.E

C.2E

D. 4E

Answer: C

° Watch Video Solution

4.The magnitude of the electric field on the surface of a sphere of radius

r having a uniform surface charge density o is


https://dl.doubtnut.com/l/_VffZsHTY1nIS
https://dl.doubtnut.com/l/_0EmJ9ak5vl0o
https://dl.doubtnut.com/l/_9eQAoVAYnKWe

A.O’/€0
B.O’/2€0
C.o/2egr

D. 0'/2807’

Answer: A

o Watch Video Solution

5.If the electric flux entering and leaving an enclosed surface respectively,

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

A (¢2 — b1)e0
B. (¢1 + ¢2) /€0
C.(¢2 — ¢1)/¢0

D. (¢1 + ¢2)ep

Answer: A



https://dl.doubtnut.com/l/_9eQAoVAYnKWe
https://dl.doubtnut.com/l/_0A9OmFwzMPEZ

| ° Watch Video Solution

6. a hemispherical hollow body is placed in a uniform electric field E. the

total flux linked with the curved surface is L«

A 2rR’E

B.TR’E

C.4nR’E

D.6nR2E

Answer: B

° Watch Video Solution

7. The electric flux through a Gaussian surface that encloses three

charges given by ¢ = — 14nC, ¢ = 78.85nC, g3 = — 56nC

A 10°Nm2C !


https://dl.doubtnut.com/l/_0A9OmFwzMPEZ
https://dl.doubtnut.com/l/_nP2RXDzVdXJs
https://dl.doubtnut.com/l/_O6G1pD5plOV0

B.10°CN ~'m 2

C.6.32 x 10 Nm?2C !

D.6.32 x 10°CN ~1m 2

Answer: A

o Watch Video Solution

8. An infinitely long thin straight wire has uniform linear charge density of

1

gcmfl. Then, the magnitude of the electric intensity at a point 18 cm

away is (given, gy = 8.8 x 10" 2C2Nm~?)

A.0.33 x 10"'NC 1
B.3 x 10'NC !
C.0.66 x 10" NC !

D.1.32 x 10" NC !

Answer: A

[ - 1


https://dl.doubtnut.com/l/_O6G1pD5plOV0
https://dl.doubtnut.com/l/_bKXLgCXEy7gR

| @J Watch Video Solution

Q

TR

9.Let P(r) = ——_r be the charge desntiy distribution for a solid sphere

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

rq from the centre of the sphere, the magnitude of electric field is

A9
4 €y 'r'%
QF
" d4m €y R*
@

"3 €0 Ry

D.O

Answer: B

° Watch Video Solution

PRACTICE SHEET (EXERCISE -lll ELECTRO FLUX & GAUSS.S LAW) (LEVEL - |

(ADVANCED) STRAIGHT OBJECTIVE TYPE QUESTION)



https://dl.doubtnut.com/l/_bKXLgCXEy7gR
https://dl.doubtnut.com/l/_yesMZZ9tbpYo

1. A position charge q is placed at a distance of 4R above the centre of a
disc of radius R. The magnitude of flux through the disc is ¢. Now a
hemispherical shell of radius R is placed over the disc such that it forms a
closed surface. The flux through the curved surface (taking direction of

area vector along outward normal as positive), is -
|

A Q

: !

I |

'

'

!

J

4R

J
|
|

R

A. zero

B. 6

D. 2¢


https://dl.doubtnut.com/l/_V7AuOCV5pmrd

Answer: C

° Watch Video Solution

2. The figure shows a charge q placed inside a cavity in an uncharged

conductor. Now if an external electric field is swiched on

A. only induced charge on outer surface will redistribute

B. only inducrd charge on inner surface will redistribute


https://dl.doubtnut.com/l/_V7AuOCV5pmrd
https://dl.doubtnut.com/l/_Yrkv8pEqUICx

C. both induced charge on outer and inner surface will redistribute

D. force on charge q placed inside the cavity will change

Answer: A

° Watch Video Solution

3. Find the magnitude of the electric field at a point 4 cm away from a line
charge of density 2 x 10" ®Cm 1.

A9 x 10°N/C

B.9 x 10°N/C

C.5x 10°N/C

D.8 x 107N /C

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Yrkv8pEqUICx
https://dl.doubtnut.com/l/_379M94D57f4Y
https://dl.doubtnut.com/l/_r1TbYy1qUkJG

4. Three identical metal plates with large surface areas are kept parallel
to each as shown in figure (30-E8). The leftmost plate is given a charge Q,
the rightmost a chrgear2Q and the middle one remains neutral. Find the

charge appearing on the outer surface of the rightmost plate.

Q —-2Q
.

Q
ATy
Q
B.—f—?


https://dl.doubtnut.com/l/_r1TbYy1qUkJG

Answer: A

o Watch Video Solution

5. Plates A and B constitutes an isolated, charge parallel plate capacitor.
The inner surface (I and 1V) of A and B have charge +Q and -Q respectively.

A third plate C with charge +Q is now introduced midways between A and



https://dl.doubtnut.com/l/_r1TbYy1qUkJG
https://dl.doubtnut.com/l/_7YiFnCqa9sPm

B. Which of the following statement is not correct?

A C B
+Q -Q

o —y
—
—

Vi

B

A. The surface I and Il will have equal and opposite charges.

B. The surfaces Ill and IV will have eugal and opposite charges.

C.The charge on surface Il will be greater than Q.

D. The potential difference between A and C will be equal to the

potential difference between C and B.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_7YiFnCqa9sPm

6. Which of the following statements 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. Electirc flux through a closed surface will depends only an charges

enclosed within that surface only.

D. None of these

Answer: C

o Watch Video Solution

7. In a region of space the electric field is in the x- direction and

— .
proportional to x,i.e E = Epzi . Consider an imaginary cubical volume of


https://dl.doubtnut.com/l/_7YiFnCqa9sPm
https://dl.doubtnut.com/l/_he5nXQsEtfd6
https://dl.doubtnut.com/l/_OXv9FAFvyJt0

edge a with its edges parallel to the axes of coordinates. The charge

inside this valume will be

A. zero

B. & an,3

1 3
C.—Eya
€o

DleE2
.600a

Answer: B

o Watch Video Solution

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

xr=L0<y<L0<z<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

460


https://dl.doubtnut.com/l/_OXv9FAFvyJt0
https://dl.doubtnut.com/l/_FDdLzJ8MB5P3

q

' 660

q
' 2460

q
. 4850

C

D

Answer: C

o Watch Video Solution

9.The intensity of an electric field depends only on the coordinates x and
y as follows
a(m% + yﬁ)

z? + y?

E =

where a is a constant 7 and 7 are the unit vectors of the x and y-axes.
Find the charge within a sphere of radius R with the centre at the origin.
A.4W€0a]%
B.Zweoal%
C.megaR

D.3mweggaR



https://dl.doubtnut.com/l/_FDdLzJ8MB5P3
https://dl.doubtnut.com/l/_xlirD1iWr7Dk

Answer: A

° Watch Video Solution

10. A uniformly charged and infinitely long line having a linear charge
density "\’ is placed at a normal distance y from a point O. Consider a

sphere of radius R with O as centre and R > y. Electric flux through the

surface of the sphere is-

A. zero

2\R
B

€0

20/ R? — y?

€0

AETP

€0

C.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_xlirD1iWr7Dk
https://dl.doubtnut.com/l/_H4hIGBh09JRl

11. Consider a uniform electric field £ = 3 x 103%N/C. (a) What is the
flux of this field through a square of 10 cm on a side whose plane is
parallel to the yz plane? (b) What is the flux through the same square if
the normal to its plane makes a 60° angle with the x-axis?

A.30NC ~'m’

B.20NC ~'m?

C.10NC ~'m?

D. zero

Answer: A

o Watch Video Solution

12. what is the function of the leaves in plants.

A 30NC ~'m?1

B.15,/3NC ~'m?


https://dl.doubtnut.com/l/_U6FH5ELo8QmU
https://dl.doubtnut.com/l/_n9i8MlWXBofp

C.15/2NC ~'m?

D.15NC ~'m?

Answer: D

° Watch Video Solution

13. Twelve infinite long wire of uniform linear charge density (\) are

passing along the twelve edges of a cube. Find electric flux through any


https://dl.doubtnut.com/l/_n9i8MlWXBofp
https://dl.doubtnut.com/l/_72IjdINj4kOr

face of cube.,

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_72IjdINj4kOr

14. A point charge .Q. is placed at a point inside the cone as shown. The
o 2Q

flux due to the charge through the curved surface is given as 3 Now
€0

another charge .Q. is placed vertically above at the same distance from

the base. The flux through the curved surface due to both charges is .

iy

360

2Q

380


https://dl.doubtnut.com/l/_72IjdINj4kOr
https://dl.doubtnut.com/l/_0jSRhFtZBTCk

Answer: C

o Watch Video Solution

PRACTICE SHEET (EXERCISE -lll ELECTRO FLUX & GAUSS.S LAW) (LEVEL - |

(ADVANCED) MORE THAN ONE CORRECT ANWER TYPE QUESTIONS

1. Two long parallel conducting horizontal rails are connected by a

conducting wire at one end. A uniform magnetic field B (directed

vertically downwards) exists in the region of space.

M

X) B F

N

A light uniform ring of diameter d which is practically equal to separation


https://dl.doubtnut.com/l/_0jSRhFtZBTCk
https://dl.doubtnut.com/l/_IrkUpbtF56w4

between the rails is placed over the rails as shown in Fig. If resistance of
ring be (\) per unit length
The force required to pull the ring with uniform velocity v is

A. The flux of electric field through the differential cube is zero

B. The flux of electric field through the cube =12 dx dy dz

C.The charge enclosed by the cube is zero.

D. The charge enclosed by a spherical surface of radius r, centered at

origin is 16meqr>

Answer: B::D

o Watch Video Solution

2. A uniformly charged and infinitely long line having a liner charge
density A is placed at a normal distance y from a point O. Consider a

sphere of radius R with O as the center and Rgty. Electric flux through the


https://dl.doubtnut.com/l/_IrkUpbtF56w4
https://dl.doubtnut.com/l/_2sW3AMRDc85Z

surface of the sphere is

A. flux crossing the sphereis zero if d > R

2 _ 42
B. flux crossing the sphere is 2l\/R—difd <R
€0


https://dl.doubtnut.com/l/_2sW3AMRDc85Z

C.If d > R, the magnitude of maximum potential of maximum

potential difference between two points on the sphere is

A d+ R
In
271'60 d— R

D. When a charge is moved along any diameter of the sphere in the

plane perpendicular to the wire, work done is zero.

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

o Watch Video Solution

3. A thin-walled spherical conducting shell S of radius R is given charge Q.
The same amount of charge is also placed at its center C. Which of the

following statements are correct?

A. On the outer surface of S, the charge density is
27 R?
B. The electric field is zero at all points inside S.

C. At a point just outside S. the electric field is double the field at a

point just inside S.


https://dl.doubtnut.com/l/_2sW3AMRDc85Z
https://dl.doubtnut.com/l/_D8hLfGjKLywV

D. At any point inside S, the electric field is inversely proportional to

the square of its distance from C.

Answer: A::C::D

o Watch Video Solution

4. A common test to find the genotype of a hybrid is by

Q

47'('80 72

A.The field is at a distance r from C,wherea < r < b is

B.The potential at a distance r from C, where a

1 Q

a<r<b is
Amey T

C. The potential difference betwee A and B is

l Q 1 1
e a b

D.The potential at a distance r from C, where

1 1 1
a<r<b<, Q<———>

471'60 a b

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_D8hLfGjKLywV
https://dl.doubtnut.com/l/_OEak7dBX5bWx

5. Two thin conducting shells of radii R and 3R are shown in the figure.
The outer shell carries a chage Q and the inner shell is neutral. The inner

shell is earthed with the help of a switch S

L

A. With the switch S open, the potential of the inner sphere is equal to

that of the outer.

B.When th switch S is closed, the potential of the inner sphere

becomes zero.

C. With the switch S closed, the charge attained by the inner sphere is

-q/3.

D. By closing the switch the capacitance of the system increases.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_OEak7dBX5bWx
https://dl.doubtnut.com/l/_lkgkzJnerxxr

PRACTICE SHEET (EXERCISE -lll ELECTRO FLUX & GAUSS.S LAW) (LEVEL - |

(ADVANCED) LINKED COMPREHENSION TYPE QUESTIONS)

1. Four initially uncharaged thin, large, plane idential metallic plates A,B,C
and D are arranged parallel to each other as shown. Now plates AB,C and
D are given charges Q,20,3Q and 4Q respectively. Plates A and D are
connected by a mtallic wire while plates B and C connected by other

metallic wire then after Electrostatic equilibrium is reached.

bt

A B C D

Total charge on plates after earthing plates A and B will be

A. zero


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

Answer: D

° Watch Video Solution

2. Auxospores and hormocysts are formed, respectively, by

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_NjinFLbaMqvO
https://dl.doubtnut.com/l/_H1moXUleCXYK
https://dl.doubtnut.com/l/_W80KX9mc4p85

3. Four initially uncharaged thin, large, plane idential metallic plates A,B,C
and D are arranged parallel to each other as shown. Now plates AB,C and
D are given charges Q,20,3Q and 4Q respectively. Plates A and D are
connected by a mtallic wire while plates B and C connected by other

metallic wire then after Electrostatic equilibrium is reached.

-—1- 4

A H C D

Total charge on plates after earthing plates A and B will be

A. zero

B. 6Q

—7Q


https://dl.doubtnut.com/l/_W80KX9mc4p85

D. —2Q

Answer: A

° Watch Video Solution

PRACTICE SHEET (EXERCISE -lll ELECTRO FLUX & GAUSS.S LAW) (LEVEL - |

(ADVANCED) MATRIX MATCHING TYPE QUESTIONS

1.In the figure shown, area of each plate is A. Match the following

COLUMN - | COLUMN - 11

A) Charge on plate 3 P} Zero . .
B) Charge on plate 5 qy u
Egh
') Potential difference between plates 2 and 3 "3 v
A
D) Potential difference between plates 2 and 5 5) 5’6—"
1) None

o Watch Video Solution

PRACTICE SHEET (EXERCISE -lll ELECTRO FLUX & GAUSS.S LAW) (LEVEL - |

(MAIN) INTEGER TYPE QUESTIONS



https://dl.doubtnut.com/l/_W80KX9mc4p85
https://dl.doubtnut.com/l/_Y8OXxEpJo7wa
https://dl.doubtnut.com/l/_VabtenpZmF1w

1.1f the charge is placed at the center of one side, flux through the cube is

q )
—— where .n.is
ney

° Watch Video Solution

2. A charger Q is distributed uniformly on a ring of radius of r. A sphere of

equal radius r is constructed with its centre a t the periphery of the ring.

The flux of the electric field through the surface of the sphere is i ,
ney

The value of n is

° Watch Video Solution

PRACTICE SHEET (EXERCISE -IV ELECTRIC POTENTIAL & POTENTIAL ENERGY)

(LEVEL - | (MAIN) STRAIGHT OBJECTIVE TYPE QUESTION)

1. Which of the following is a true nut?

A. E is always zero where V is zero

B.V is always zero where E is zero


https://dl.doubtnut.com/l/_VabtenpZmF1w
https://dl.doubtnut.com/l/_2OZu11sRIvf7
https://dl.doubtnut.com/l/_kAqnCbDV8nta

C. E can be zero where V is non zero

D. E is always nonzero where V is nonzero

Answer: C

° Watch Video Solution

2. Two electric charges of 9 uC and -3 uC are placed 0.16 m apart in air.
There will be a point P at which electric potential is zero on the line
joining two charges and in between them. The distance of P from 9 uC is
A.014 m
B.0.12 m

C.0.08 m

D.0.06 m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kAqnCbDV8nta
https://dl.doubtnut.com/l/_2Fnp9buT0Cxd

3. Charges 5uC, — 2uC, 3uC and — 9uC are placed at the corners
AB,C and D of a square ABCD of side 1m. The net electric potential at the
centre of th square is

A —2TKV

B. — 272KV

C.—90KV

D. zero

Answer: B

o Watch Video Solution

4. An electric charge 10 3uC is placed at the origin (0, 0) of Xy-
coordinate system. Two points A and B are situated at
(\/ﬁ, \/ﬁ) and (2, 0), respectively. The potential difference between the

points A and B will be


https://dl.doubtnut.com/l/_2Fnp9buT0Cxd
https://dl.doubtnut.com/l/_EMGHDAgfDbbk
https://dl.doubtnut.com/l/_cOmHnN96lj8T

A9V

B. zero

c.2v

D.45V

Answer: B

o Watch Video Solution

5.In Millikan's oil drop experiment, an oil drop carrying a charge Q is held
stationary by a potential difference 2400 V between the plates. To keep a
drop of half the radius stationary, the potential difference had to be

made 600 V. what is the charge on the second drop

SN

N
10

| &


https://dl.doubtnut.com/l/_cOmHnN96lj8T
https://dl.doubtnut.com/l/_TVHmrVkFn4QI

Answer: B

° Watch Video Solution

6. Two parallel plates separated by a distance of 5 mm are kept at a
potential difference of 50 V. A particle of mass 10~ '° and charge 107! C
enters in it with a velocity 10"m / s. The acceleration of the particle will be

A.10°m / s*

B.5 x 10°m / s®

C.10°m /s

D.2 x 10°m /s

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_TVHmrVkFn4QI
https://dl.doubtnut.com/l/_GFQsMy1lCDq1

7.A cloud is at a potential of 8 x 10° volt relative to the ground. A charge
of 80 coulomd is transferred in lightening stroke betwee the cloud and
the gorund. Assuming the potential of the cloud of remain constant, the
energy dissipated is

A. 6.4 x 108 joule

B.6.4 x 10° joule

C.10° joule

D. 107 joule

Answer: A

o Watch Video Solution

8. Surface charge density of a sphere of a radius 10 cm s

8.85 x 10~ 8¢c/m?. Potential at the centre of the sphere is

A.1000 V


https://dl.doubtnut.com/l/_Br3VwUaELg8W
https://dl.doubtnut.com/l/_pcDJ8zdLTXum

B.885V

c.1073v

D.4425V

Answer: A

o Watch Video Solution

9. Three plates A, B and C are placed close to each other with + @ charge
given to the middle plate. The inner surfaces to A and C can be connected
to earth through plate D and keys K; and K, . The plates D is a dielectric
slab with dielectric constant K; then the charge that will flow through
plate D and keys K7 and K5 . The plate D is a dielectric slab with dielectric

constant K, then the charge that will flow though plate D when K, is


https://dl.doubtnut.com/l/_pcDJ8zdLTXum
https://dl.doubtnut.com/l/_kihvO2SYSFe9

closed and K is open is
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e
Nad

Al:1
B.Ri: Rs
C.Ry: Ry

D. R% : R;

Answer: C


https://dl.doubtnut.com/l/_kihvO2SYSFe9

o Watch Video Solution

10. As a charged particle 'q" moving with a velocity v enters a uniform

magnetic field B, it experience a force

— - — o o .

F =qlv xB|).For §=0° or 180°,0 being the angle between
— = : : :

v and B, force experienced is zero and the particle passes undeflected.
For 8 = 90°, the particle moves along a circular arc and the magnetic
force (qvB) provides the necessary centripetal force (mvz/r). For other
values of 6(6 # 0°,180°,90°), the charged particle moves along a
helical path which is the resultant motion of simultaneous circular and
translational motions.

Suppose a particle that carries a charge of magnitude q and has a mass

4 x 10~ ' kg is moving in a region containing a uniform magnetic field

— A

B = —0.4kT. At some instant, velocity of the particle is
— 0 a7 6 -1 . . .

v o= (81 — 634k) x 10°ms ™~ and force acting on it has a magnitude
1.6 N

Angular frequency of rotation of particle, also called the ‘cyclotron

frequency'is


https://dl.doubtnut.com/l/_kihvO2SYSFe9
https://dl.doubtnut.com/l/_7fqXyTsO1BQw

A2x10° 6N

B.4x 105N

C.6 x 10 SN

D.8 x 10 N

Answer: D

o Watch Video Solution

11. The variation of potential with distance R from a fixed point is shown

in figure. The electric field at R=5miis -


https://dl.doubtnut.com/l/_7fqXyTsO1BQw
https://dl.doubtnut.com/l/_Cq2jnns0ZNeQ

A 2.5Vm !

B.—2.5Vm !

C.0.4Vm !

D. —0.4Vm !

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Cq2jnns0ZNeQ

12. The electric potential decreases unifromly from 120 V to 80 V as one

moves on the x-axis from x=-1 cm to x=+1 cm. The electric field at the origin

A. must be equal to 20 V/cm

B. may be equal to 20 V/cm

C. may be greater than 20 V/cm

D. may be less than 20 V/cm

Answer: A

o Watch Video Solution

13. Choose the correct alternatives.

(i) Acceleration due to gravity increases/decreases with increasing
altitude.

(ii) Acceleration due to gravity increases/decreases with increasing depth
(assume the earth to be a sphere of uniform density.

(iii) Acceleration due to gravity is independent of the mass of the


https://dl.doubtnut.com/l/_cdRYVayumg8a
https://dl.doubtnut.com/l/_ywjs4P611BJ4

earth/mass of the body.

1 1
(iv)The formula —GMm(— — —) is more/less accurate than the
T2 r1

formula mg (ry — r1) for the difference of potential energy between two
points 75 and r; distance away from the centre of the earth.

A 10V

B. 250V

C.1000V

D. 2500V

Answer: A

° Watch Video Solution

14.There is an electric field E in x-direction. If the work done on moving a
charge of 0.2C through a distance of 2 m along a line making an angle

60° with x-axis is 4 J, then what is the value of E?

A./3NC 1


https://dl.doubtnut.com/l/_ywjs4P611BJ4
https://dl.doubtnut.com/l/_zDCONBSNe8ez

B.4NC !

C.5NC !

D.20NC !

Answer: D

o Watch Video Solution

15. There are 27 drops of a conducting fluid. Each has a radius r and they

are charged to a potential V},. They are then combined to form a bigger

drop. Find its potential.

AV,

B. 3V,

C. 9V,

D. 20V,

Answer: C

[ - ]


https://dl.doubtnut.com/l/_zDCONBSNe8ez
https://dl.doubtnut.com/l/_f7SDBXStzCBR

Watch Video Solution J

_>
16. ABC is an equilateral triangle of side 2m. If E = 10NC ~! then

VA — VB is
I e
%4
_
A. 10V
B. —10V
C.20v

D. -20V


https://dl.doubtnut.com/l/_f7SDBXStzCBR
https://dl.doubtnut.com/l/_TNHGeV7GdgUG

Answer: B

° Watch Video Solution

17.The charges - q, Q, -q are placed along x-axis at x =0, x = a and x = 2a. If
the potential energy of the system is zero, then Q:q is

Al:2

B.2:1

C.1:4

D.4:1

Answer: C

° Watch Video Solution

18. A satellite orbiting close to the surface of earth does not fall down

because the gravitational pull of earth :


https://dl.doubtnut.com/l/_TNHGeV7GdgUG
https://dl.doubtnut.com/l/_oqAZ25PvFFFu
https://dl.doubtnut.com/l/_aaAHYT1Hy83o

A6V
B./6V

C.V /56

3V

Answer: B

o Watch Video Solution

19. Four equal charges q each are placed at four corners of a square of a
square of side a each. Work done incarrying a charge -q from its centre to

infinity is



https://dl.doubtnut.com/l/_aaAHYT1Hy83o
https://dl.doubtnut.com/l/_TvgFcvX11a9u

Answer: C

° Watch Video Solution

PRACTICE SHEET (EXERCISE -IV ELECTRIC POTENTIAL & POTENTIAL ENERGY)

(LEVEL - Il (ADVANCED) STRAIGHT OBJECTIVE TYPE QUESTION)

1. Two concentric hollow metal sphere have radii R; and R, The outer
sphere is given a positive charge Q and the inner is earthed. What is the

charge on the inner sphere ? (Ry > R;)

A.”Zero


https://dl.doubtnut.com/l/_TvgFcvX11a9u
https://dl.doubtnut.com/l/_Ml20olmoSL0n

Answer: C

o Watch Video Solution

2. 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?


https://dl.doubtnut.com/l/_Ml20olmoSL0n
https://dl.doubtnut.com/l/_IEvTUbhJCAYd

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 sphere? How much charge will be on the inner

surface and outer surface of the outer sphere?

A —20Q, —7Q
B.+2Q — 9Q
C.—2Q, —5Q
D. +2Q, + 5Q
Answer: C

o Watch Video Solution

3. A charge Q is placed at each corner of a cube of side a. The potential at

the centre of the cube is

8Q

mTELQ

4Q

4w Sy a

A



https://dl.doubtnut.com/l/_IEvTUbhJCAYd
https://dl.doubtnut.com/l/_bfr8TV35dE6U

c 4
'\/371'600,
4Q

mTELQ

D.

Answer: C

° Watch Video Solution

4. A charge qis placed at the centre of the line joining two equal charges

Q. The system of the three charges will be in equilibrium if g is equal to

N @ >
| + |
MO mlo v|© nlo

o
+

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_bfr8TV35dE6U
https://dl.doubtnut.com/l/_BDEnNfJpEj5S
https://dl.doubtnut.com/l/_Qh0eMCzD9hcO

5. Two point charges —qand +q are located at points
(0,0, —a) and (0,0, a) respectively. The potential at a point (0, 0, z),

where z > a is

qo
- 47 <o 22
9
" 4r Co o

A

2qa
4w € (22 — a?)
2qa
D. 1
4 €o (22 + a?)

Answer: C

o Watch Video Solution

6. Two points P and Q are maintained at the potentials of 10V and —4V

respectively. The work done in moving 100 electrons forom P to Q is

A.9.60 x 107175

B.—2.24 x 10716


https://dl.doubtnut.com/l/_Qh0eMCzD9hcO
https://dl.doubtnut.com/l/_5LCMlWnXjPDD

C.2.24 x 107165

D. —9.60 x 107175

Answer: C

° Watch Video Solution

7. A charge Q is placed 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 the Q/q equals

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_5LCMlWnXjPDD
https://dl.doubtnut.com/l/_cKYgjehqlo8g

8 Aty=1cm,y=3cmy=9cm,y=27 cm ..and so on, an infinite number
of charges equal to 5C are placed. At x=1cm,x=2cm,x=4 cm,x =8 cm ....

And so on, an infinite number of charges equal to - 5C are placed. Find the

1
electirc potential at origin is volts . [ K =
47'('80

A.250 K
B. — 250K
C.zero

D.100K

Answer: B

° Watch Video Solution

9. In the hexaploid wheat, the haploid (n) and basic (x) numbers of

chromosomes are

A. +100, — 200


https://dl.doubtnut.com/l/_cKYgjehqlo8g
https://dl.doubtnut.com/l/_qWDE9tXmPYrP
https://dl.doubtnut.com/l/_gcgnXzotUq92

B. — 100, 100

C. 200,100

D. —200, — 100

Answer: B

o Watch Video Solution

10. A charge .q. is distrubuted over two concertric hollow conducting
sphere of radii r and R ( < ) such that their surface charge densite are

equal. The potential at their common centre is

A. A) Zero

q (r + R)
dmeg (r2 4 R2)2

q 1 1
C.Q0) — + =
47 S r R

r+ R
D.D) — 2 l2 2}
dr € | (r? + R?)

B. B)

Answer: D

[ - 1


https://dl.doubtnut.com/l/_gcgnXzotUq92
https://dl.doubtnut.com/l/_lXDqzK0fu8m0

| @ Watch Video Solution J

11. Two concentric, thin metallic spheres of radii R; and Ry(R; > R»)
charges Q1 and @, respectively Then the potential at radius r between

R; and Ry willbe (k =1/4m €)

en(929)

Q1 Qo
or(% 4 2)

Q| @
cr(L+ 2

Q1 Q@
""”k(E +E)

Answer: C

o Watch Video Solution

12. A point charge Q is placed inside a conducting spherical shell of inner
radius 3R and outer radius 5R at a distance R from the centre of the shell.

The electric potential at the centre of the shell will be


https://dl.doubtnut.com/l/_lXDqzK0fu8m0
https://dl.doubtnut.com/l/_OGAkBI9m8NOG
https://dl.doubtnut.com/l/_0GftmUIYLr9Y

1
A A) . Q
471'80 R
B.B) . E
47'('80 6R
13
C.Q) . —Q
dmtey  15Q
7
D.D) ) —Q
47'('80 QQ
Answer: C

o Watch Video Solution

13. Three concentric spherical metal shells AB.C of radii ab,c(c > b > a)

have surface charge density +o0, — o and + o respectively. The


https://dl.doubtnut.com/l/_0GftmUIYLr9Y
https://dl.doubtnut.com/l/_lRLOrdYgg290

o
potential of the middle shell is — times
€0

c.<“2;b2 +(c))
ofomss)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lRLOrdYgg290

14. A body of mass 1 g and carrying a change 10-8¢C passes from two
points P and Q . P and Q are at electric potentials 600 V and 0 V
respectively . The velocity of the body at Q is 20cms ! its velocity in
-1 .
ms ~atPis
A.,/0.028
B. 1/0.056

C./0.56

D. /5.6

Answer: A

o Watch Video Solution

15. Two identical charges are placed at the two corner an equilateral
triangle. The potential energy of the system is U. The work done in
bringing an identical charge from infinty to the thrid vertex is zU. Find

value of x


https://dl.doubtnut.com/l/_NjCNAQ7iC3VP
https://dl.doubtnut.com/l/_jvLpcT0vjhMJ

AV

B. 2V

C.3v

D. 4V

Answer: B

o Watch Video Solution

16. Two equal point charges are fixed at x = -a and x = +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

D. 1/x


https://dl.doubtnut.com/l/_jvLpcT0vjhMJ
https://dl.doubtnut.com/l/_Tb6mzgw7QoYk

Answer: B

° Watch Video Solution

17. A point charge 'Q’ is placed at the centre of a spherical cavity of

radius 'b' curve inside a soild conducting sphere of radius 'a. Then total

1
energy of the system is : [k = }

47'('80



https://dl.doubtnut.com/l/_Tb6mzgw7QoYk
https://dl.doubtnut.com/l/_e26FHuGIAfCc

B.

o PR

KQ*[1 1
L*b]

C chll - l]
' a b

1 1
D. 2KQ? [E + z]

Answer: A

o Watch Video Solution

18. An electric kettle has two coils. When one of these is switched on, thje
water in the kettle boils in 6 minutes. When the other coil is switched on,
the water boils in 3 minutes. If the two coils are connected in series, the

time taken to boil the water in the kettle is

A.Zero
1 2
5. &
AT €y  2a
1 2
c 2
47 60 40,
1 Q?

D. .
4 EO a


https://dl.doubtnut.com/l/_e26FHuGIAfCc
https://dl.doubtnut.com/l/_2OVZuCwuXFDd

Answer: C

° Watch Video Solution

19. Electric potential inside hollow charged sphere of radius .. is

1
- ]
471'80

A. zero

Answer: B

° Watch Video Solution

20. Electric potentiall at centre of non conducting sphere of radii .r.is

1

qis chargein itk =
471'80



https://dl.doubtnut.com/l/_2OVZuCwuXFDd
https://dl.doubtnut.com/l/_HDBtmy1avdYK
https://dl.doubtnut.com/l/_s0lJOa0fkDcZ

Answer: A

o Watch Video Solution

21. A hollow metal sphere of radius 5 cm is charged such that the
potential on its surface is 10 V. The potential at the centre of the sphere
is
11
13

14
11

C.3/2v

23
16


https://dl.doubtnut.com/l/_s0lJOa0fkDcZ
https://dl.doubtnut.com/l/_LDa9Chi1ZUcV

Answer: D

° Watch Video Solution

22. (A): potential near infinite sheet is not defined

(B): potential near finite charged sheet is not defined.

A. A & B are false
B. A & B are true
C. Atrue, B false

D. A false, B true

Answer: B

° Watch Video Solution

23. (A): potential near infinite sheet is not defined

(B): potential near finite charged sheet is not defined.


https://dl.doubtnut.com/l/_LDa9Chi1ZUcV
https://dl.doubtnut.com/l/_O9nKr0EpM3ms
https://dl.doubtnut.com/l/_QqH3ISuKLVZM

A. A & B are true

B. A true, B false

C.A & true, B false

D. Afalse, B true

Answer: B

o Watch Video Solution

24. A ring of radius 3 m has charge density A. Electric potential at 4 m

1
from its centre on its axis is k=
- 4dTre

A2 kX

B - kA
5T

6

3

Answer: C


https://dl.doubtnut.com/l/_QqH3ISuKLVZM
https://dl.doubtnut.com/l/_u5MVWkUgCmbl

o Watch Video Solution

25. A metal sphere A of radius a is charged to potential V. What will be its

potential if it is enclosed By a spherical conducting shell B of radius b and

the two are connected by a wire ?

Answer: C

o Watch Video Solution

26. Potential difference beween centre and surface of the sphere of radius

R and uniorm volume charge density p within it will be



https://dl.doubtnut.com/l/_u5MVWkUgCmbl
https://dl.doubtnut.com/l/_YxNXSF0ICEIQ
https://dl.doubtnut.com/l/_sJMpL4w7uMIm

"2

Answer: A

o Watch Video Solution

27.The electric potential in a region is represented as
V=2x+4+3y—=z

obtain expression for electric field strength.

— “ N ~
AE =2 +3j—k
— N N ~
B.E = —2i —3j+k
— N N ~
CE =2i—j+3k
— N N ~
D.E =i +2i—3k


https://dl.doubtnut.com/l/_sJMpL4w7uMIm
https://dl.doubtnut.com/l/_qfAcZEBO5IUA

Answer: B

° Watch Video Solution

28. The  electric field in a region is  given by
E = (4awy\/5):i + (2a:1:2\/2)3 + (aa:2y/\/2)lfc
where A is a positive constant. The equation of an equipotential surface
will be of the form.

A.z = constant /[z°y’]

B.z = constant / [myz}

C.z = constant / [(x2y2}

D. None

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_qfAcZEBO5IUA
https://dl.doubtnut.com/l/_ky2CrhVN13on

PRACTICE SHEET (EXERCISE -IV ELECTRIC POTENTIAL & POTENTIAL ENERGY)

(LEVEL - Il (ADVANCED) MORE THAN ONE CORRECT ANSWER TYPE QUESTION)

1. A conducting sphere of radius b has a spherical cavity with its centre
displaced by 'a' from centre of sphere O;. A point charged q is placed at
the centre of cavity Oy. Q charge is given to conducting sphere and
charge qq is placed at P, a distance ¢ from centre O;. Further Oy, O, and

P are collinear

&2

A. charge distribution on inner surface of cavity is uniform

®_ Q+q>

4drrec 4mepb

B. potential of conductor is <
C.charge distribution of outer surface of conducting spher is non

uniform

D. Intensity of electric field at Oy is
471'8062

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_0EpMoyhod9d9

PRACTICE SHEET (EXERCISE -IV ELECTRIC POTENTIAL & POTENTIAL ENERGY)

(LEVEL - Il (ADVANCED) LINKED COMPREHENSION TYPE QUESTION)

1. If a charge is moving towards the centre of an earthed conducting
sphere of radius b with uniform velocity v. Distance of two points A and B
from centre of sphere are 3a & 2a. Conducting sphere is earthed with an

ammeter and resistance in series (as shown)

Net charge on surface of conductor at this instant

A +q
B.—q
C i
%
b
D. —qg—


https://dl.doubtnut.com/l/_Q3RFBpRQXzuP

Answer: D

o Watch Video Solution

2. If a charge is moving towards the centre of an earthed conducting
sphere of radius b with uniform velocity v. Distance of two points A and B
from centre of sphere are 3a & 2a. Conducting sphere is earthed with an

ammeter and resistance in series (as shown)

$-- I, It
» @

B

1

Net charge on surface of conductor at this instant


https://dl.doubtnut.com/l/_Q3RFBpRQXzuP
https://dl.doubtnut.com/l/_XsXpRDEvK2Vq

D. zero

Answer: C

° Watch Video Solution

PRACTICE SHEET (EXERCISE -IV ELECTRIC POTENTIAL & POTENTIAL ENERGY)

(LEVEL - Il (ADVANCED) MATRIX MATCHING TYPE QUESTIONS)

1. If a charge is moving towards the centre of an earthed conducting
sphere of radius b with uniform velocity v. Distance of two points A and B
from centre of sphere are 3a & 2a. Conducting sphere is earthed with an

ammeter and resistance in series (as shown)

Net charge on surface of conductor at this instant


https://dl.doubtnut.com/l/_XsXpRDEvK2Vq
https://dl.doubtnut.com/l/_ObcV04YULaR9

A. Zero at any instant

B. Increasing

C. Decreasing

D. Infinite

Answer: A

o Watch Video Solution

2. Column | gives certain situations involving two thin conducting shells
connected by a conducting wire via a key K. In all situations, one sphere
has net charge +q and other sphere has not net charge. After the key K is

pressed, column Il gives some resulting effects. Match the figures in


https://dl.doubtnut.com/l/_ObcV04YULaR9
https://dl.doubtnut.com/l/_iqkQ0HDwokqt

Column | with the statement in Column IlI.

Column-1 Column-11
initially no

+q « net charge
(A) (p) Charge flows through connecting wire
sheil 1
shell 11
+qQ initially no
K net charge
(B) (q) Potential energy of system of spheres
decreases.
shell I
shell 1
initially no
net charge
(C) () No heat is produced.
shell 1
+q

(8) The shell | has no charge after equilibrium is
reached.

(0)

° Watch Video Solution

PRACTICE SHEET (EXERCISE -IV ELECTRIC POTENTIAL & POTENTIAL ENERGY)

(LEVEL - Il (ADVANCED) INTEGER TYPE QUESTIONS)

1. A given length of a wire is doubled on itself and this process is

repeated once again. By what factor does the resistance of the wire

change?


https://dl.doubtnut.com/l/_iqkQ0HDwokqt
https://dl.doubtnut.com/l/_UqgZn13U86Wh

° Watch Video Solution

2. A uniform wire of resistance r is cut into n parts and they are

connected in parallel. Effective resistance of the combination is

° Watch Video Solution

PRACTICE SHEET (EXERCISE -V ELECTRIC DIPOLE) (LEVEL - | (MAIN) STRAIGHT

OBJECTIVE TYPE QUESTIONS)

1.4 charges are placed each at a distance .a. from origin. The distance .a.

from origin. The dipole moment of configuration is :


https://dl.doubtnut.com/l/_UqgZn13U86Wh
https://dl.doubtnut.com/l/_732xPJDbQEyR
https://dl.doubtnut.com/l/_QmoWZ0LhklbX

A 2qa3
B. 3qa3'

C. 2qa('z + 3)

D. qa}'

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_QmoWZ0LhklbX

- N
2. A tiny electric dipole of dipole moment P = P, is placed at point
. . - 24 ) ~
(1,0). There exists an electric field E = 2az”1 + (2by + 2cy)].
A. force on dipole is 2p..]
B. force on dipole is p(2c + 4bl)j
C. Torque on dipole about its centroidal axis is 2p0al%

D. Torque on dipole about its centroidal axis is zero

Answer: A

o Watch Video Solution

3. Four point charges 1uC, 3uC, — 2uC and — 2uC' are arranged on

the four vertices of a square of side 1 cm. The dipole moment of this


https://dl.doubtnut.com/l/_y0ZfaFM5ag1h
https://dl.doubtnut.com/l/_4YNHh9r0QvCV

charge assembly is

-2uC C

Il =2pC

A. zero
B.v/2 x107%C. m
C.2v2x1078C. m

D.2 x 107 8C. m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_4YNHh9r0QvCV

4. Two short dipole pk and %iz are located at (0, 0,0) and (1m, 0, 2m)
respectively. The resultant electric field due to the two dipoles at the

point (1m, 0, 0) is

D. none of these

Answer: B

° Watch Video Solution

PRACTICE SHEET (EXERCISE -V ELECTRIC DIPOLE) (LEVEL -l STRAIGHT

OBJECTIVE TYPE QUESTION)

1. A current carrying conductor is in the form of a sine curve as shown,

. : . . . . (T
which carries current I. If the equation of this curve is ¥ = 2sm(—)

L


https://dl.doubtnut.com/l/_hvTZe1vVjIJQ
https://dl.doubtnut.com/l/_ck8hIbX05LqC

and a uniform magnetic field B exists in space.

1/3
kp
C 22 2 2 _ (P
Tt +yY +z (E)
D. none
Answer: A

o Watch Video Solution

2. A point electric dipole of moment ?1 = (\/55 + 3) is held fixed at the
origin. Another point electric dipole of moment ?2 held at the point A
(+a, 0, 0) will have minimum potential energy, if its orientation is given by

the vector

A/3i+ ]

B.7 — /3


https://dl.doubtnut.com/l/_ck8hIbX05LqC
https://dl.doubtnut.com/l/_qgGcllX0McUr

C.2/31—]

D.7 — 2¢/3)

Answer: C

° Watch Video Solution

3. A dipole of dipole moment P is kept at the centre of a ring of radius R

and charge Q. If the dipole lies along the axis of the ring. Electric force on

1
the ring due to the dipole is : (K = )
471'80

D. depends on the distribution of Q on the ring

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_qgGcllX0McUr
https://dl.doubtnut.com/l/_M0T087xYCMNA

_>
4. An electric dipole P and a point charge q ( > 0) are located at a
—

separation r as shown. Force on the dipole (F') due to the point charge

on the qualitatively dinoted as :

II

A.
F [ )
” .|rl1
Yo il
B. '
P
q ;'R:
F


https://dl.doubtnut.com/l/_M0T087xYCMNA
https://dl.doubtnut.com/l/_L4KOl3sLK9O8

q P
.—_

D.

Answer: D

o Watch Video Solution

5. A dipole having dipole moment p is placed in front of a solid uncharged
conducting sphere as shown in the diagram. The net potential at point A

lying on the surface of the sphereiis :



https://dl.doubtnut.com/l/_L4KOl3sLK9O8
https://dl.doubtnut.com/l/_D6vUKLOn8Z2N

Answer: B

° Watch Video Solution

6. Fig. shows a ball having a charge q fixed at a point A. Two identical balls
of mass m having charge +q and — g are attaached to the end of a
light rod of length 2a. The system is released from the situation shown in

fig. Find the angular velocity of the rod when the rod turns through 90°



https://dl.doubtnut.com/l/_D6vUKLOn8Z2N
https://dl.doubtnut.com/l/_lHokgDH3n5N6

_ V2
" 3megmad
_ 7
\/ 3megma’

q

\/6megma’
V2q

\/ dmregma®

A

B.

C.

D.

Answer: C

° Watch Video Solution

7. Two short electric dipoles are placed as shown. The energy of electric

interaction these dipoles will be



https://dl.doubtnut.com/l/_lHokgDH3n5N6
https://dl.doubtnut.com/l/_MgiS8ccIyCtO

2kp1p2 cos 6

A A)
r3
—2k cos 0
B. B)— 2 ”;2
r
2k sin 6
.o Bpipsing
r
—4k cos 0
D.D)——P ”;2
r
Answer: B

° Watch Video Solution

PRACTICE SHEET (EXERCISE -V ELECTRIC DIPOLE) (LEVEL -l LINKED

COMPREHENSION TYPE QUESTION)

1. A small, electrically charged bead can slide on a circular, frictioless,
%

insulating rod. A point - like electric dipole (P ) is fixed at the centre of

the circle with the dipole.s axis lying in the plane of the circle. Intially the

bead is on the plane of symmetry of the dipole, as shown in the figure.

The bead is slightly displaced along ring, tangentially with intial speed

very close to zero. (Ignore the effect of gravity, assuming that the electric


https://dl.doubtnut.com/l/_MgiS8ccIyCtO
https://dl.doubtnut.com/l/_BeqaRBjXjTUp

forces are much greater than the gravitational ones).

The normal force exerted by rod on the bead is (q = angle between an

radius vector of bead, (considering dipole as origin)

_)

2K’ p ‘0. cos 6

A.
r3

K(?’G. cos 6
B —— 5
C.zero

K‘?‘O sin 6
D. T—g

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_BeqaRBjXjTUp
https://dl.doubtnut.com/l/_HCQSrXKlv1C5

2. A small, electrically charged bead can slide on a circular, frictioless,
. . . . . . % .

insulating rod. A point - like electric dipole | P | is fixed at the centre of
the circle with the dipole.s axis lying in the plane of the circle. Intially the
bead is on the plane of symmetry of the dipole, as shown in the figure.
The bead is slightly displaced along ring, tangentially with intial speed
very close to zero. (Ignore the effect of gravity, assuming that the electric

forces are much greater than the gravitational ones).

The normal force exerted by rod on the bead is (q = angle between an

radius vector of bead, (considering dipole as origin)

A.On circular path, as it was moving with the frictionless, circular,

insulating rod

B. radially towards dipole


https://dl.doubtnut.com/l/_HCQSrXKlv1C5

C. tangential intially, but afterward it can not be predicted

Answer: A

o Watch Video Solution

PRACTICE SHEET (EXERCISE -V ELECTRIC DIPOLE) (LEVEL -ll INTEGER TYPE

QUESTION)

1. Two point charges of 5uC' and 20uC are separated by a distance of 2m.
Find the point on the line joining them at which electric field intensity is

Z€ro.

° Watch Video Solution

2. Two small electric dipoles each of dipole moment pz are situated at

,01 is:

(0,0, 0) and (r, 0, 0). The electric potential at a point (5, 5

1 ¢ ) |


https://dl.doubtnut.com/l/_HCQSrXKlv1C5
https://dl.doubtnut.com/l/_pVrgo9vyhuG8
https://dl.doubtnut.com/l/_BqxQCbhFj2KU

| o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - | (MAIN) (STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. Two charges — q each are separated by distance 2d. A third charge +¢q
is kept at mid-point O. Find potential energy of +q as a function of small

distance z from O due to — g charges. Prove that the charge at O is in an

unstable equilibrium.

A

00,
TEQ

Q1Q>

TE

Q:2Qs3

TEN

4Q1Q2

TEQ

B.

C.

D.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_BqxQCbhFj2KU
https://dl.doubtnut.com/l/_n6gNz3oMuawc
https://dl.doubtnut.com/l/_OB2fhkvDJ7T5

2. A positive charge .Q. is fixed at a point, A negatively charged of mass .m.
and charge .q. is revolving in a circular path of radius radius r; with .Q. as
the centre. The change in potential energy to change the radius of the

circular path from r; and 75 in joule is

T &€ o 1 792
1 1
ATt € o | o 1
Answer: B

o Watch Video Solution

3. A non conducting ring of radius R has uniformly distributed positive
chargeq. A small particle of mass m and charge —q is placed on the axis
of the ring at point P and released If R > > z. The particle will undergo

oscillations along the axis of symmerty with an angular frequency that is


https://dl.doubtnut.com/l/_OB2fhkvDJ7T5
https://dl.doubtnut.com/l/_M3s2YI8kKIeh

equal to

A |99
4reymR3
qQz

471'80 mR4

qQ

" dmegmR3

qQx

' 47r£0mR4

B.

D

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_M3s2YI8kKIeh

4. A wheel having mass p has charges +q and — g on diametrically
opposite points. It remains in equilibrium on a rough inclined plane in

the presence of uniform vertical electric field E =

Answer: B

| o Watch Video Solution


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

5. A particle of charge 1uC& mass 1g moving with a velocity of 4m /s is
subjected to a uniform electric field of magnitude 300Vm for 10sec. Then
it's final speed cannot be:

A.0.5m/s

B.4 m/s

C.3m/s

D.6m/s

Answer: A

o Watch Video Solution

6. A planet of small mass m moves around the sun of mass M, along an
elliptical orbit such that its minimum and maximum distance from sun

arer and R, respectively. Its period of revolution will be:


https://dl.doubtnut.com/l/_RoHpJFiYzOJF
https://dl.doubtnut.com/l/_wuaMm9Y0Smss
https://dl.doubtnut.com/l/_1pcIp9uQazbM

AT = 2rr(m ) 2kAq)/?
B.T? = 4n’mr® / 2qk\
CT = 1/27r’r(2k:)\q/m)1/2

D.T = 1/2xr(m/krAg) *where K =
47'('50

Answer: A

o Watch Video Solution

7. Two identical balls each having a density p are suspended from a
common point by two insulating string of equal length. Both the balls
have equal mass and charge. In equilibrium each string makes an angle 6
with vertical. Now, both the balls are immersed in a liquid. As a result the
angle 6 does not change. The density of the liquid is o. find the dielectric

constant of the liquid.



https://dl.doubtnut.com/l/_1pcIp9uQazbM
https://dl.doubtnut.com/l/_KzjUS2nJwLyq

p—o0

p—0

Answer: A

o Watch Video Solution

8. A horizontal electric field (E = (mg /q) exist in space, as shown in (Fig.
3.24.) A particle of mass m, having charge q, is attached at the end of a
light insulated rod. If the particle is released from the position shown in

the figure. Find the angular velocity of the rod when it passes through


https://dl.doubtnut.com/l/_KzjUS2nJwLyq
https://dl.doubtnut.com/l/_izdH0t7LRCIg

the bottom most position.
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https://dl.doubtnut.com/l/_izdH0t7LRCIg

| Vvatch Viaeo >olution )|

9. Electric field given by the vector E = zi + y}' is present in the x y
plane. A small ring carrying + @), which can freely slide on a smooth
nonconducting rod, is projected along the rod from the point (0, L) such
that it can reach the other end of the rod. What minimum velocity should

be given to the ring ? (Assume zero gravity).
4y

(0, L)

(Z, 0)

1/2

A (QL? /m)

B.2(QL? /m)"/?


https://dl.doubtnut.com/l/_izdH0t7LRCIg
https://dl.doubtnut.com/l/_8kfF6q2biNUy

1/2

C.4(QL*/m)
1/2
o (229)
m

Answer: D

o Watch Video Solution

10. A unit positive point charge of mass m is projected with a velocity V'
inside the tunnel as shown. The tunnel has been made inside a uniformly
charged nonconducting sphere. The minimum velocity with which the
point charge should be projected such that it can reach the opposite end
of the tunnel is equal to

(##BMS VO3 CO3 EO1 124 QOl.png"” width="80%">
A. [pR? [ 4meo] K

B. [pR? / 24mey] He

C. [,oR2 /6meo) 1/2

D. zero because the intial and the final points are at same potential


https://dl.doubtnut.com/l/_8kfF6q2biNUy
https://dl.doubtnut.com/l/_t2TIHCWs0SUM

Answer: A

° Watch Video Solution

11. A plane 7 passes through the point (1,1,1) and is parallel to the vectors
Y — :
b =(1,0—-1)and ¢ = (—1,1,0). If m meets the axes in AB, and C,
find the volume of the tetrahedron OABC.

A.only [i] is correct

B. only [ii] is correct

C. both [i] and [ii] are correct

D. both [i] and [ii] are wrong

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_t2TIHCWs0SUM
https://dl.doubtnut.com/l/_XlJAyghJjZ1k

12. A particle of mass m and charge Q is placed in an electric filed W which

varies with time t as E = E; sinwit. It will undergo simple harmonic motion

of amplitude.

QE;
mw?
E,
5 QE,
mw?
QE,
mw?

QEy
mw

A.

C.

D.

Answer: B

o Watch Video Solution

13. Four equal positive charge are fixed at the vertical of a square of side
L. Z-axis is perpendicular to plane of the square. The point Z = 0 is the
point where the diagonals of the square intersect each other. The plot of

electic field due to the charges, as one moves on the Z-axis is


https://dl.doubtnut.com/l/_19oKyp5z9Ma3
https://dl.doubtnut.com/l/_lSZMpVqlZcKW

Answer: D

° Watch Video Solution



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

14. Each of the two long parallel threads carries a uniform A per unit
length. The threads are separated by a distance I. Find the maximum
magnitude of the electric field strenght in the symmetry plane of this
system located between the threads.

A E . = A/ 2megl

B. Frax = A/3megl

C.E .. = A/meg

D. Emax = A/ﬂ'é‘ol

Answer: D

o Watch Video Solution

15. Mid way between two fixed equal and similar charges, we placed a
third equal and similar charge. Which of the following statements is

correct, concerned to the equilibrium along the line joining the charges ?


https://dl.doubtnut.com/l/_OPwCYxp5ngO4
https://dl.doubtnut.com/l/_DbD9TgFRd5e8

A. The third charge experienced a net force inclined to the line joining

the charges

B. The third charge is in stable equilibrium

C.The third charge is in unstable equilibrium

D. The third charge experiences a net force perpendicular to the line

joining the charges

Answer: B

o Watch Video Solution

16. 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 r( < < R) and coaxial with the larger ring is moving along the

axis with constant velcity , then the variation of electrical flux (¢) passing


https://dl.doubtnut.com/l/_DbD9TgFRd5e8
https://dl.doubtnut.com/l/_JivbyZKSf2EI

through the smaller ring with position will be best represent by :
A
/—4_' "j';"‘--\
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https://dl.doubtnut.com/l/_JivbyZKSf2EI

Answer: B

° Watch Video Solution

17. Select the correct statement : (Only force on a particle is due to

electric field)

A. A charged particle moves along the electric line of force.

B. A charged particle may move along the line of force

C. A charged particle never moves along the line of force

D. A charged particle moves along the line of force only if relased from

rest.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_JivbyZKSf2EI
https://dl.doubtnut.com/l/_NkdYo3VKafpP

18. Two identical point charges are placed separation of . P is a point on
the line joining charges, at a distance = from any one charge field at P is
E. E is plotted against x for value from closeo to zero to slightly less than

l. Which following best represents the resulting curve ?

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_2vBMtqCSPGBT

19. If three uniform spheres, each having mass M and radius R, are kept in

such a way that each touches the other two, the magnitude of the

gravitational force on any sphere due to the other two is:

A. 0.25 KN

B.0.5 KN

C.1KN

D.2 KN

Answer: C

o Watch Video Solution

20. Two identical positive charges are fixed on the y-axis, at equal
distances from the origin O. A particle with a negative charges starts on
the x-axis at a large distance from O. moves along the x-axis passes

through O, and moves far away from O on the other side. Its acceleration


https://dl.doubtnut.com/l/_2vBMtqCSPGBT
https://dl.doubtnut.com/l/_GakFOE3Shp9M
https://dl.doubtnut.com/l/_NdxB0zpDy1AF

a is taken as positive along its direction of motion. Plot acceleration a of

the particle against its x-coordinate.

N

A.

ta
B.

ba
=

C.

ba
D.

Answer: B

| ° Watch Video Solution


https://dl.doubtnut.com/l/_NdxB0zpDy1AF

21. A very long straight uniformly charged thread carries a charge X per
unit length, Find the magnitude and direction of the electric field
strenght at a point which is at a distance y from the thread and lies on

the perpendicular passing through one of the thread.s ends.

23

: 0 = 40°
Amregy’
A5
B. —\/_, 9 — 40"
47T€0y
A5
C. —\/_, 9 = 40°
dTegy
AvV2
D. V2 L0 =45
dmegy
Answer: D

° Watch Video Solution

22. A system consits of a uniformly charged sphere of radius R and a
a
surrounding medium filled by a charge with the volume density p = o

where « is a positive constant and r is the distance from the centre of the


https://dl.doubtnut.com/l/_NdxB0zpDy1AF
https://dl.doubtnut.com/l/_pJ1d8I3cqyHH
https://dl.doubtnut.com/l/_TDsNSGbXENOn

sphere. Find the charge of the sphere for which the electric field intensity
E outside the sphere is independent of R.
A.q=7R’0,E = a/e,
9 1
B.q=27R°a, E = Ea/eo
9 1
C.gq=2nRa*, E = ga/so

9 1
D.q = 3rRa*, E = ga/so

Answer: B

o Watch Video Solution

23. Two point charges q AND 2q are placed at (a,0) and (0,a) A point

charge ¢! is placed at a P on the quarter circle of radius a as shown in the


https://dl.doubtnut.com/l/_TDsNSGbXENOn
https://dl.doubtnut.com/l/_l5ugiIOyyq5u

diagram so that the electric field at the origin becomes zero

ﬁ
NEX

Hooa
(I
.

2a>

—

S

A. the point Pis (

e

S

I

EIRIE

B. the point P is (
Cq = —5q

D. none of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_l5ugiIOyyq5u

24. A solid sphere of radius 2.45m is rotating with an angular speed of
10rad /s. When this rotating sphere is placed on a rough horizontal
surface then after sometime it starts pure rolling. Find the linear speed of
the sphere after it starts pure rolling.

A. rolls towards left

B. under goes translational motion towards left

C. rotates about its centre

D. continues to remain at rest

Answer: B

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL -l LECTURE SHEET (ADVANCED)

STRAIGHT OBJECTIVE TYPE QUESTIONS)



https://dl.doubtnut.com/l/_Uc0phe27hste

1. The figure shows an electric line of force which curves along a circular
arc. The magnitude of electric field intensity is the same at all points on
this curve and is equal to E. If the potential at Ais V, then the potential at

Bis

\ ,’
\ /
\\ /'
/
VO
,
\T
/
AV — ERG

0
B.V — E2Rsin = 3

C.V + ERf

sin(0)
D.V + 2ERT


https://dl.doubtnut.com/l/_t0LbzKRd4LB6

Answer: A

° Watch Video Solution

2. Three concentric metallic spherical shell AB and C or radii a,b and ¢
(a <b<c) have surface charge densities —o, +0 and — o.
Respectively. The potential of shel Aiis :

A (o/eg)(a+b—c)

B.(c/eg)(a—b+¢)

C.(0/eg)(a—b—c)

D. none

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_t0LbzKRd4LB6
https://dl.doubtnut.com/l/_M8LR32pFp6Sb

3. Three concentric conducting spherical shells of radii R,2R carry charges
Q, -2Q and 3Q, respectively. Find the electric potential at r =R and at r =3

R, where r is the radii distance from the centre.

Q Q

A. ,
47T€0R 67T€0R
Q Q
- 67T60R, 7T€0R
Q Q
‘ 7T60R, 47T€0R
Q Q

D. ,
2reg R 4megR

Answer: A

(e~ |


https://dl.doubtnut.com/l/_9C0PGkZHTj7y

[ @ Watch Video Solution J

4. Electric charge Q is uniformly distributed around a thin ring of radius a.
find the potential a point P on the axis of the ring at a distance x from the

centre of thering .

A. Potential at p i KQ
- Potential at p is ——

V3KQ
8R?

B. Magnitude of electric field at P may be greater than

V3KQ
8R?
V3KQ
8R?

C. Magnitude of electric field at P must be equal to

D. Magnitude of electric field at P cannot be less than

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_9C0PGkZHTj7y
https://dl.doubtnut.com/l/_PLQ2FpEbOdFv

5.A,B,C,D, P and Q are points in a uniform electric field. The potentials at
these points are
V(A) =2V.V(P) =V(B) = B(D) =5V.V(C) = 8V. The electric

field at P is

| L

|-

A.10Vm ! along PQ
B.154/2Vm ! along PA
C.5Vm ! along PC

D.5Vm ! along PA

Answer: B

o Watch Video Solution

6. The electric field intensity at all points in space is given by

— A A
E = /3i — j V/m. The nature of equipotential lines is x-y plane is


https://dl.doubtnut.com/l/_PLQ2FpEbOdFv
https://dl.doubtnut.com/l/_0Jb9PXxrK4Hq
https://dl.doubtnut.com/l/_3erg4vCqIEvA

given by



https://dl.doubtnut.com/l/_3erg4vCqIEvA

Answer: C

° Watch Video Solution

7. Electric potential V in space as a function of cartesian co-ordinates is

1 1 1
given by V = = + 5 + pt Then find electric field intensity at (1,1, 1)

Answer: B

° Watch Video Solution

8. In a uniform electric field, the potential is 10V at the origin of

coordinates and 8 V at each of the points (1, 0, 0), (0, 1, 0) and (0, 0, 1).


https://dl.doubtnut.com/l/_3erg4vCqIEvA
https://dl.doubtnut.com/l/_4qZHOfW4jhHl
https://dl.doubtnut.com/l/_bOiASTQYrknH

The potential at the point (1, 1, 1) will be

A.O

B.4V

Cc.8Vv

D.10V

Answer: B

o Watch Video Solution

9. A circular ring of radius R with uniform positive charge density A per
unit length is located in the y z plane with its center at the origin O. A
particle of mass m and positive charge q is projected from that point
p( — /3R, 0, O) on the negative x - axis directly toward O, with initial
speed V. Find the smallest (nonzero) value of the speed such that the

particle does not return to P ?

A. The particle corses O and goes to infinity.


https://dl.doubtnut.com/l/_bOiASTQYrknH
https://dl.doubtnut.com/l/_waa8l8Q8vXNP

B. The particle returns to P.
C. The particle will just reach O.

D. The particle crosses O and goes to — R/3.

Answer: C

° Watch Video Solution

10. Two small charged blocks of charges 5uC and 3uC' are kept on a
rough surface (u = 0.5) at a separation of 01 m Find the separation

between the two blocks when they come to rest.

—
L]

A. 036 m

B.0.18 m


https://dl.doubtnut.com/l/_waa8l8Q8vXNP
https://dl.doubtnut.com/l/_wjox6T38tQON

C.0.27 m

D.0.15m

Answer: C

o Watch Video Solution

11. A point charge .q. is placed at the centre of an uncharged conducting
shell of inner radius R and outer radius 2R. If the point charge is removed
from the centre of the shell, to infinity (without any electric contact with

the shell). Work done by electric force is

q2

A————
16m €y R
_ 2
B.— 1
8T €y R
32
c. 4
87T€0R
— 302
Y
SFEOR

Answer: B



https://dl.doubtnut.com/l/_wjox6T38tQON
https://dl.doubtnut.com/l/_pXHiIgk745RP

l @ yvatch video Solution ]

12. Two charged particles having charges 1 and — 1uC and of mass 50g
each are held at rest while their separation is 2m. Now the charges are

released. Find the speed of the particles when their separation is 1m.

1
A.gm/s

B.gm/s

C.l—om/s

D.—-m/s

Answer: C

o Watch Video Solution

13. A solid conducting sphere of radius a having a charge q is surrounded
by a concentric conducting spherical shell of inner radius 2a and outer

radius 3a as shown in figure. Find the amount of heat porduced when


https://dl.doubtnut.com/l/_pXHiIgk745RP
https://dl.doubtnut.com/l/_c3FHV8LQrZyU
https://dl.doubtnut.com/l/_OMLxN1iTRMxJ

1
switch is closed <k: = )

471'60

5 KQ?
"12 a
11 KQ?
"12 a
KQ?
2a

D. none

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_OMLxN1iTRMxJ

14. A spherical shell of radius R; with a uniform charge q has a point
charge qo at its center. Find the work performed by the electric forces

during the shell expansion from radius R; to radius Rs.

2
awe dote/2) 11
2meo Ri Ry
a(q0 + q/2) 1
BW = —— L7 —
TEQ <R1 + Rz)
2 1
cwodotey/2) 11
4meg R1 Ry
2 1
ow . dote/2 1 1
4reg R Ry
Answer: C

o Watch Video Solution

15. Self energy of conducting sphere of radius .r. carrying charge .Q. is


https://dl.doubtnut.com/l/_OMLxN1iTRMxJ
https://dl.doubtnut.com/l/_vWjfcy8zCY83
https://dl.doubtnut.com/l/_zXJtXEAfKcqY

@
ol = ot w
% ﬂ‘g
[\

0
oy
3

D. None

Answer: B

° Watch Video Solution

16. Self energy of conducting sphere of radius .r. carrying charge .Q. is

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_zXJtXEAfKcqY
https://dl.doubtnut.com/l/_nbC4GbqGrAyZ

17. A thin wire of linear charge density A is bent in the form of a triangle
ABC and an imaginary cube of side .a. is taken with vertex A at the centre
of the top face and vertices B,C at the opposite edge centres of the

bottom face. The total electric flux linked with the cube is

)\a(\/g + 1)

A

Answer: C

o Watch Video Solution

— ~ ~
18. Electric field in a region is given by E = — 4x1 + 6yj. Then find the

charge enclosed in the cube of side Tm oriented as shown in the diagram


https://dl.doubtnut.com/l/_nbC4GbqGrAyZ
https://dl.doubtnut.com/l/_cLSxWOKAwrHa
https://dl.doubtnut.com/l/_mGEhSHANySgX

B.2€0

C.380

D.lOEO

Answer: B

o Watch Video Solution

19. The potential in certain region is given as V = 2z2, then the charge

density of that region is


https://dl.doubtnut.com/l/_mGEhSHANySgX
https://dl.doubtnut.com/l/_wqo7aI8kotCk

A ——
€0
4
B.——
€0
C. —480
D. —280
Answer: C

o Watch Video Solution

20. Two thin conducting shells of radii R and 3R are shown in the figure.
The outer shell carries a chage Q and the inner shell is neutral. The inner

shell is earthed with the help of a switch S

|8

-

A. With the switch S open, the potential of the sphere is equal to that

of the outer.

B.When the switch S is closed, the potential of the inner sphere

becomes zero


https://dl.doubtnut.com/l/_wqo7aI8kotCk
https://dl.doubtnut.com/l/_mhvVhpwTF7ZP

C. With the switch S closed, the charge attained by the inner sphere is

-q/3.

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

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL -l LECTURE SHEET (ADVANCED) MORE

THAN ONE CORRECT ANSWER TYPE QUESTIONS)

1. Two point charge @, and Q) are positional at point A and B. The field
strength to the right of charge @, on the line that passes through the
two charges varies according to a law represented schematically in fig.
(without employing a definite scale). The field strength is assumed to be
positive if its direction coincides with the positive direction of the x-axis.

The distance between the charges is | = 21cm.


https://dl.doubtnut.com/l/_mhvVhpwTF7ZP
https://dl.doubtnut.com/l/_kMOeIpOwg8Sl

(a) Find the sign of the charges.
(b) Find the ratio between the absolute value of charge @), and Q.
(c ) Find the coordinate x of the point where the field strength is

maximum.

A. Q1 is positive charge while ), is negative charge

Q1

2

2
B. The ratio of the absoulte value of the charges (a :L_ : )

C.The value of b, where the field intensity is maximum is

l

2/3
l+a
(%) -1

D. The value of b , where the filed intesity is maximum is

b=

Answer: A::B::D

| o Wiak A \NtdAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_kMOeIpOwg8Sl

& YVULLIL VIVLUD JUVIVLIVIL J

2. A uniformly charged and infinitely long line having a liner charge
density A is placed at a normal distance y from a point O. Consider a

sphere of radius R with O as the center and Rgty. Electric flux through the


https://dl.doubtnut.com/l/_kMOeIpOwg8Sl
https://dl.doubtnut.com/l/_aUNLaHanV1qR

surface of the sphere is

A. Flux crossing the sphere is zero if d gt R b)

2 _ g2
B. Flux crossing the sphere is M—d ,ifd < R
€0


https://dl.doubtnut.com/l/_aUNLaHanV1qR

C.If d > R, the magnitude of maximum potential difference two

d+R>

oints on the sphere is In
P P eo <d "R

D. When a charge is moved along any dimeter of the sphere in the

plane perpendicular to the wire, work done is zero.

Answer: A::B::C

o Watch Video Solution

Three blocks of masses 6 kg, 4 kg and 2 kg are pulled on a rough surface
by applying a constant force 20 N. The values of coefficient of friction
between blocks and suface are shown in figure.

Q. Friction force on 6 kg block is


https://dl.doubtnut.com/l/_aUNLaHanV1qR
https://dl.doubtnut.com/l/_ZtYBaCtsHWTg

A. Electric field anywhere in the given region is directed towards + ve
X-axis
B. Work done by the electric field in bringing a + ve test charge from
0, i, il to| O, i, i is zero
V2 V2 V2 V2
C. Electric potential throught the given region is zero

o dg (1 1
D. Flux crossing this surfaceis — | — — —
o a b

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

o Watch Video Solution

4. Four concentric conducting spherical shells A, B, C and D of radii a, 2a,

3a and 4a respectively. Shell B and D are given charges q and —¢q

respectively. If shell C is grounded then potential difference (VA — VC) is

A. Charge appearing on .C. after earthing is %

B. Charge appearing on .C. after earthing is — %


https://dl.doubtnut.com/l/_ZtYBaCtsHWTg
https://dl.doubtnut.com/l/_UrmbsgNMt4DF

C. Potential of shell .A. after .C. is earthed is
24mega

D. Potential of shell .A. after .C. is earthed is
127ega

Answer: B::C

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL -l LECTURE SHEET (ADVANCED)

LINKED COMPREHENSION TYPE QUESTIONS)

1. An empty thick conducting shell of inner radius a and outer radius b is
shown in figure. If it is obseved that the inner face of the carries a

uniform charge density —o and the surface carries a uniform charge

density . o.


https://dl.doubtnut.com/l/_UrmbsgNMt4DF
https://dl.doubtnut.com/l/_re4SLSs4c9M9

If a point charge q4 is placed at the center of the shell, then choose the
correct statement(s)

A. The charge must be positive

B. The charge must be negative

C. The magnitude of charge must be 4woa?

D. The magnitude of charge must be 47ra(b2 — a2)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_re4SLSs4c9M9
https://dl.doubtnut.com/l/_PPv2GqzUKoRu

2. An empty thick conducting shell of inner radius a and outer radius b is
shown in figure. If it is obseved that the inner face of the carries a
uniform charge density —o and the surface carries a uniform charge

density . o.

If a point charge g4 is placed at the center of the shell, then choose the

correct statement(s)

anb3

A. force experienced by charge A is 5
EoC

B. force experienced by charge A is zero

oq.b
C. The force experienced by charge B is a
EpcC


https://dl.doubtnut.com/l/_PPv2GqzUKoRu

kqaqB
2

D. The force experienced by charge B is

Answer: B

° Watch Video Solution

ADDITIONAL  PRACTICE EXERCISE (LEVEL -l LECTURE

(ADVANCED)MATRIX MATCHING TYPE QUESTIONS)

1. Match the column I with Column I

Column-I Column-II
(a) Relaxin (1) Anti abortion hormone
(b)L.H. (11) lestesterone secretion

(c) Progesterone (11) Widening of birth canal
(d)F.S.H. (1v) Folliculogenesis

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL -l LECTURE

(ADVANCED)INTEGER TYPE QUESTIONS)



https://dl.doubtnut.com/l/_PPv2GqzUKoRu
https://dl.doubtnut.com/l/_vt0FvwHuxoAL
https://dl.doubtnut.com/l/_bUiivN87WwfR

1. A clock face has charges —q, — 2q, , .... . — 12q fixed at the position of
the corresponding numerals on the dial. The clock hands do not disturb
the net field due to point charges. At what time does the hour hand point

in the direction of the electric field at the centre of the dial.

o Watch Video Solution

2. Two particles having positive charges +Q and +2Q are fixed at equal
distance x from centre of a conducting sphere having zero net charge

and radius r as shown. Initially the switch S is open. After the switch S is

w.ﬁn

closed, the net charge flowing out of sphere is dpP

| ° Wiak A \NtdAAaA CAlLiikiAan


https://dl.doubtnut.com/l/_bUiivN87WwfR
https://dl.doubtnut.com/l/_yOy6qMCXytAv

| ¢ YVULLIL VIMLGUY JUVIVLGIVEL )

ADDITIONAL PRACTICE EXERCISE (PRACTICE SHEET (ADVANCED) STRAIGHT

OBJECTIVE TYPE QUESTION)

1. A point charge is positioned at the centre of the base of a square
pyramid as shown. The flux through one of the four identical upper faces

of the pyramid is, i then Pis
P€0

o Watch Video Solution



https://dl.doubtnut.com/l/_yOy6qMCXytAv
https://dl.doubtnut.com/l/_gV7Q52JHDJHP

2. A point charge q is placed at a distance of r from cebtre of an
uncharged conducting sphere of rad R( < r). The potential at any point

on the sphere is

1
A. , @
471'6'0 (d — R)
1
.- @
471'60 d
1
)
471'60 R
D. Zero
Answer: B

o Watch Video Solution

3. A solid conducting sphere of radius 'a' is surrounded by a thin
uncharged concentric conducting shell of radius 2a. A point charge q is
placed at a distance 4a from common centre of conducting sphere and

shell. The inner sphere is then grounded


https://dl.doubtnut.com/l/_Wrm7UbmM7Ech
https://dl.doubtnut.com/l/_2tcg5gsTAOpr

The charge on solid sphere is

q
A ——
2
q
B.——
4
q
C.—=
8
q
D.——
16
Answer: B

° Watch Video Solution

4.The potential of outer shell is

A. g
32mepa
B. 9
167epa
C. g
8mepa
D. q

dTena


https://dl.doubtnut.com/l/_2tcg5gsTAOpr
https://dl.doubtnut.com/l/_Wh3UwPLZNt1l

Answer: A

° Watch Video Solution

5. A point charge q is placed inside a conducting spherical shell of inner
radius 2R and outer radius 3R at a distance of R from the centre of the

times

shell. The electric potential at the centre of shell will be 2
TEY

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Wh3UwPLZNt1l
https://dl.doubtnut.com/l/_dLvQXplp7p94

6. Two charges —q each are separated by distance 2d. A third charge +¢q
is kept at mid-point O. Find potential energy of 4 g as a function of small
distance  from O due to — q charges. Prove that the charge at O is in an

unstable equilibrium.

Answer: B

o Watch Video Solution

7. Three concentric metallic spherical shells of radii R, 2R, 3R are given
charges QQ1Q-2Q3, respectively. It is found that the surface charge
densities on the outer surface of the shells are equal. Then, the ratio of

the charges given to the shells Q1: Q5: Qs is


https://dl.doubtnut.com/l/_NqKuzI2MUSd1
https://dl.doubtnut.com/l/_YfxrsPbbcUwJ

Al:2:3

B.1:3:5

C.1:4:9

D.1:8:18

Answer: B

o Watch Video Solution

8. A thin conductinrod AB is introduced in between the two point charges
+q; and ¢y as shown in figureFor this situtation mark the correct

statement (s).

A
Y e ) T

A.The total force experienced by g is vector sum of electric force

experienced by g1 due to g2 and due to induced charges on rod.


https://dl.doubtnut.com/l/_YfxrsPbbcUwJ
https://dl.doubtnut.com/l/_GTfQ8LbZlhaQ

B. The end A will become negatively charged

C.The total force acting on +¢;. Will be greater than as compared to

the case without rod

D. The total force acting on — g will be greater than as compared to

the case without rod

Answer: A

o Watch Video Solution

9. Two point charges of +Q each have been placed at the positions
(—a/2,0,0) and (a/2,0,0).The locus of the points where - Q charge
can be placed such the that total electrostatic potential energy of the
system can become equal to zero, is represented by which of the

following equations ?

AAZ2+ (Y —a)? =2a

B.B) Z2 + (Y —a)® = 27a% /4


https://dl.doubtnut.com/l/_GTfQ8LbZlhaQ
https://dl.doubtnut.com/l/_sqRLQD158f4v

CQZ*+Y?=154%/4

D. D) None

Answer: C

° Watch Video Solution

10. A conducting sphere of radius R has a charge. Then,

A.The charge is uniformly distributed over its surface, if there is an
external electric field.

B. Distribution of charge over its surface will be non uniform if no
external electric field exist in space.

C. Electric field strenght inside the sphere will be equal to zero only
when no external electric field exists

D. Potential at every point of the sphere must be same

Answer: D


https://dl.doubtnut.com/l/_sqRLQD158f4v
https://dl.doubtnut.com/l/_yEj3OYwRFxl9

° Watch Video Solution

1. Charge Q is uniformly distributed throughout the volume of a solid
hemisphere of radius R metres. Then the potential at centre O of

hemisphere in volts is:

1 3

oL 3@

4meg 2R

8 1 3Q

'47'('60 4R
1

c 1 Q

dmey 4R
1

5 Q

' 471'60 ﬁ


https://dl.doubtnut.com/l/_yEj3OYwRFxl9
https://dl.doubtnut.com/l/_rnBaAy5SWiY2

° Watch Video Solution

12. Figure shows equipotential surfaces concentric at O the magnitude of

electric field at a distance r measured from O is



https://dl.doubtnut.com/l/_rnBaAy5SWiY2
https://dl.doubtnut.com/l/_i3ivJugurLeB

6 _

2 _

D. = (Vm )

2

Answer: B

o Watch Video Solution

13. Figure shows three concentric thin spherical shells A, B and C of radii

a, b, and c. The shells A and C are given charge q and -q, respectively, and

shell B is earthed. Then,

. . 4
A. charge on inner surface of shell is —¢q

4
B. charge on outer surface of shell B is — 34

2
C. charge on outer surface of shell Cis §q

4
D. charge on outer surface of shell Cis 34

Answer: D

[ -



https://dl.doubtnut.com/l/_i3ivJugurLeB
https://dl.doubtnut.com/l/_hya8uJpIIYRj

| @J Watch Video Solution

14. Two charges 5uC and 4uC' are separated by a distanc 20 cm in air.

Work to be done to decrease the distance to 10 cm is

A 18]

B.0.45

C.27j

D.0.9

Answer: D

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (PRACTICE SHEET (ADVANCED) MORE THAN

ONE CORRECT ANSWER TYPE QUESTIONS)



https://dl.doubtnut.com/l/_hya8uJpIIYRj
https://dl.doubtnut.com/l/_QtNpv8bvsYVX

1. Two point charges Q and -Q/4 are separated by a distance x.

I
Ll 1
—

A. Potential is zero at a point on the axis which is x/3 on the right side
of the charge - Q/4

B. Potential is zero at a point on the axis which is x/5 on the left side
of the charge -Q/4

C. electric field is zero at a point on the axis which is at a distance x on
the right side of the charge - Q/4

D. there exist two points on the axis where electric field is zero

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_3PMT2dfxLP5W

2. A few electric field lines for a system of two charges Q; and @, fixed at
tow different points on the x-axis are shown in the figure. These lines

suggest that

A Q1] > |Qy|

B. Q1| < |Q]

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

D. At a finite distance to the right of )5 the electric field is zero

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_qaN7Huq2q7tr

3. Two metal sphers of masses m; and my are suspended from a
common point by a light insulting strings of same length. The length of
each string is same. The spheres are given positive charges ¢; and gy.
Figure A shows angles made by the strings with vertical are different

where as for figure B same. Then, which of the following is possible

A. For figure Am; > my and ¢ = @

B. For figure Am; > my and q; < @

C.For figure Bm; = my and ¢ = ¢

D. Fo figure Am; > my and q; # ¢

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_qaN7Huq2q7tr
https://dl.doubtnut.com/l/_Kqkh5qnkFdch

4. A hollow insulating spherical shell has a surfac charge distribution
placed upon it, such that the upper hemisphere has a uniform surface
charge density o. While the lower hemisphere has a uniform surface

charge density —o.as shown in the figure. Their interface lies in x-y plane

which



https://dl.doubtnut.com/l/_Kqkh5qnkFdch
https://dl.doubtnut.com/l/_dq3JqGzspfUE

A.The field at all points of x-y plane within the sphere points in the -
ve z-directior.

B. All the points of the x-y plane within the sphere are equipotential

C.The field at all points on z-axis outside the sphere point along
positive z-direction.

D.The field at points on z-axis which are on either side of origin

outside the sphre is in opposite directions.

Answer: A::B::C

o Watch Video Solution

5. Which of the following is/are a valid configuration for an electric field?



https://dl.doubtnut.com/l/_dq3JqGzspfUE
https://dl.doubtnut.com/l/_emkKjm0A1p79

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_emkKjm0A1p79

6. There is a fixed positive charges Q at O, and A and B are points
equidistant from O. A positive charge +q is taken slowly by an external

agent from A to B along the line AC and then along the line CB.

C 9 o

y >3

A. The toal work done on the charge is zero

B. The work done by the electrostatic force from A to C is negative

C. The work done by the electrostatic force from C to B is positive

D. The work done by electrostatic force in taking the charge from A to

B is dependent on the actual path followed


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

Answer: A::B::C

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (PRACTICE SHEET (ADVANCED) LINKED

COMPPREHENSION TYPE QUESTIONS)

1. 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. The inner shell has total charge +2q, and the outer

shell has charge +4q. (K=(1)/(4piepsilon (0)))


https://dl.doubtnut.com/l/_DwDhoNsJUlGt
https://dl.doubtnut.com/l/_AN50iieSjxn1

Find the electric in terms of q and the distance r from the common centre

of the two shells forr > d.

A.0,0
B.+¢q, —¢q
C.2q,-2q

D. —q, q/2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_AN50iieSjxn1

2. 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. The inner shell has total charge +2q, and the outer

shell has charge +4q. (K=(1)/(4piepsilon (0)))

Find the electric field in terms of q and the distance r from the common

centre of thetwo shellsfor ()b < r < c(ile<r < d

A —,0
2
2kq

’
r2

0


https://dl.doubtnut.com/l/_AN50iieSjxn1
https://dl.doubtnut.com/l/_41wromTBDTrd

Answer: B

o Watch Video Solution

3. 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. The inner shell has total charge +2q, and the outer

shell has charge +4q. (K=(1)/(4piepsilon (0)))


https://dl.doubtnut.com/l/_41wromTBDTrd
https://dl.doubtnut.com/l/_b1kMWOkTacdV

Find the electric in terms of q and the distance r from the common centre

of the two shells forr > d.

kq

2

2kq
2
6kq
2
3kq

P2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_b1kMWOkTacdV

ADDITIONAL PRACTICE EXERCISE (PRACTICE SHEET (ADVANCED) MATRIX

MATCHING TYPE QUESTIONS)

1.In Fig a conducting spherical shell of inner radius x. and outer radius .y.
is concentric with a larger conducting spherical shell of inner radius .a.
and outer radius .b.. Inner shell has a total charge +3Q and the outer shell

has a charge +5Q. Let r be the distance of any point from the common

centre O.
Match Colwmn-1 with Codumn- [l
COLUMN-1 COLUMN-11
A) Electric field strength is zero p) Outer surface of the larger sphencal shell
) Electric field strength i1s non-rero q) Inner surface of the larger sphenical shell
C) Magnitude of charge on this surface is 3Q 1) Outer surface of the smaller spherical shell
13) Charge on this surface is +8Q sjFora<r<b

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (PRACTICE SHEET (ADVANCED) INTEGER TYPE

QUESTIONS)



https://dl.doubtnut.com/l/_b1kMWOkTacdV
https://dl.doubtnut.com/l/_ScLuZGNbgZI4
https://dl.doubtnut.com/l/_PaH6flS4DvQh

1. The linear charge density on a dielectric ring of radius R vanes with 6

as A = A cos 8 /2, where )\ is constant. Find the potential at the center

O of the ring [in volt].

o Watch Video Solution

2. Four identical positive point charges () are fixed at the four corners of
a square of side length l. Another charged particle of mass m and charge
+qis projected towards centre of square from a large distance along the
line perpendicular to plane of square. The minimum value of initial

velocity vg (in m/s) required to cross the square is ?

(m = 1gm,l = 42m, Q = luc,q = 0.5yc)

|8

L

o Watch Video Solution

3. 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


https://dl.doubtnut.com/l/_PaH6flS4DvQh
https://dl.doubtnut.com/l/_uscpH19lidsR
https://dl.doubtnut.com/l/_u7tl4GES2tKc

distance from its centre. If the electric field at » = R /2is 1 /8 times that

atr = R, find the value of a.

° Watch Video Solution

4. A point charge Q is located on the axis of a disc of radius R at a

distance b from the plane of the disk. If one - fourth of the electric flux


https://dl.doubtnut.com/l/_u7tl4GES2tKc
https://dl.doubtnut.com/l/_4y9AKv6AtLoF

from the charge passes through the disk, then R = +/kb. Find k.

o Watch Video Solution

5.Three large plates are arranged as shown. The charge will flow through

the key K if it is closed if % find the value of n.


https://dl.doubtnut.com/l/_4y9AKv6AtLoF
https://dl.doubtnut.com/l/_lhKWoTWk8RS3

° Watch Video Solution



https://dl.doubtnut.com/l/_lhKWoTWk8RS3

