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1. If a charged body is placed near a neutral conductor, then

X ) A. |t will repel the conductor

v ) B. jtwill attract the conductor

X ) C. |twill not exert either attractive or repulsive force on conductor

x) D. may repel or attract conductor, depending on its shape
When the charged body is placed in vicinity of the neutral conductor, it will

induce opposite charge on the surface facing it. This happens due to
induction.

= In order to maintain the conductor neutral, exactly equal amount of
opposite charge will appear on the opposite surface of the conductor.
Thus attractive forces will dominate and charged body will attract the

conductor.
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2. For the given system of charges, where should a third charge +16q be
placed from negative charge, so that third charge experiences no net force?

9q 4q
I L >
x) A L
2
X B. )
v C. 2L,
X D. 3L
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Since, third charge is positive in nature and experiences no net force, so +q
charge should be placed on the line joining of given two charges and right
side of —4q charge (smaller magnitude charge).

Let z be the distance between —4q and +q.

Faz"‘ . > F31
® o R
9q 4q q So, Net force on charge
(o L > X >

+9=0
— —
co | F a1 = |F 32

k(99)(16g)  k(4q)(169)
=

(L + z)? z?

(=) s
L+z) 9

T 2

L+z 3

=

= 2L 4+ 2z = +3z

2L
=x=2L or — —
)
2L
= 5 (Not possible)
. x=2L

Hence, option (¢) is the correct answer.
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3. An electric dipole has the magnitude of its charge as ¢ and its dipole
moment is p. It is placed in a uniform electric field E. If its dipole moment is
along the direction of the field, the net force acting on it and its potential
energy are respectively

X ) A. 2¢F and minimum
X B. qF and pFE
v ) C.  Zero and minimum

X ) D. 4Eand maximum
As shown in figure, the dipole is placed in uniform electric field in the
%
direction of E .

’_E
- l :
qgE -=—------------ -—» E
-q q
> P

The net force on dipole is

Frpet = Fyr + F-

=F,=qFE—qE =0

The angle between ? and E is 0°. So, potential energy is given as
U= —FE = —pEcos0°

= U= —pFE

It repents the maximum negative potential energy of dipole.

..U is minimum.

Hence, option (c) is correct.
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4. A charge qis placed at point O in a cavity in a spherical uncharged

conductor. Point S is outside the conductor. If g is displaced from O towards

S such that it is still inside the cavity, then electric field at S will

X

v

C.

D.

increase

decrease
first increase and then decrease

remains unchanged

The spherical uncharged conductor will show electrostatic shielding and will
not allow electric field lines from charge ¢ to penetrate it. Thus, there will be
no effect of electric field due to ¢ at point S. Hence, even on moving the
charge inside the cavity the electric field at S will remain uncharged.
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5. Given graph shows electric field intensity due to a point charge (E) at a
distance (z) from it.
Here graphs(A4, B, C, D) corresponding to four charges are shown. Which
graph represents the charge of higher magnitude?

E

A
D
C
B
A

e

0

b 4 A. A

X B. B

X C. C

v D. D
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From the definition of

=m oy

» X

intensity of electric field,

o
r2

So, if r is constant.

For the given curves, at z = r;, we can see that,

Ep >E; > FEp > Ey

and from eq. (1)

= Qp>Qc>Qp>Qy

Hence, curve D represent E — z curve of charge having bigger magnitude.

Therefore, option (d) is correct.
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6. A cylinder of radius R and length L is placed in a uniform electric field E
parallel to the cylinder axis. The total flux from the surface of the cylinder is

X A. 27TR2E
x) B. 7RE
x) C. (xR?—7R)/E

v) D Zero

- =
The electric flux passing through a surface of area Ais ¢y =FE . A

_}
ds
A
-» + »—
( Zy E
<} 1>
» {q C
. »—
Flux through surface A is o4 = E x 7R?
and

Flux through surface Bis o5 = —FE x mR?

Flux through curved surface C is
- =
/E.ds = /EdscosQOO =0

.. Total flux through cylinder ¢4 + ¢+ @c =0
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7. Two small spheres each having the charge +@Q are suspended by insulating
threads of length L from a hook. This arrangement is taken in space where
there is no gravitational effect. Then the angle between the two threads at
the point of suspension and the tension in each thread will be

1 2
A. 180° @

v —
4meg (2L)2
X B 900 1 Q2
" 4meg L2
1 2
x) C. g0, L 9
Ameg 212

1 2
x) D. 15 L @
4rmeg L2
The position of the balls in the absence of gravitational force will become as
shown below

180°

L L
0O—Le——0-0
Thus angle § = 180° and

1 Q
dmey (2L0)%

force F =
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8. If Eis the electric field intensity of an electrostatic field, then the
electrostatic energy density is proportional to

x) A g
v) B. p
x) C. 1/E?
x) D. g3
Electrostatic potential energy U = C;/2

A
AsC:eoT,V:Ed

eo E?
U €0E2

Electrostatic energy per unit volume %eOEZ

Electrostatic energy density is oc E?
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9. Two point charges Q1 and Q- placed at separation d in vacuum and force
acting between them is F'. Now a dielectric slab of thickness Eand dielectric

constant K = 4 is placed between them. The new force between the
charges will be

v) A AF
9
x) B. 2F
9
x) c. F
9
<) D. 5F
9
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From the coulomb's law , the electrostatic force acting between two charges
are inversly proportional to the square of the distance between them,

When a dielectric slab of dielectric constant K is placed between the
d d
charges the distance Ein a medium is equivalent to a distance 5\/? of

vacuum. Now force acting between the charges, will be

F' x

1
(&5

Now from equation (1) and (2), we get,

F 1
o —\ 2
To(1, VR
2 2
Now substituting K = 4, we get,

!

F 1
). T /AN
Z(1+\/?1)2
F' F
= = __
F 9
()
,  AF
=F = —
9

Hence, option (a) is the correct answer.
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10. The electric potential decreases uniformly from 120 V to 80 V as one moves
on the z— axis from z = —1 cm to x = +1 cm. The electric field at the origin.

X ) A. mustbe equal to 20 V/cm
X ) B. mustbe equalto 20 V/m
v ) C. may be greater than 20 V/cm

X ) D. may be less than 20 V/cm

Given,
Electric potentialat z; = —1cmis V; =120V
Electric potential at z2 = +1 cm is V2 =80V

Since the potential is uniformly decreasing, we can write that,
s - (525
Lo — L1

—12
g = (2220 0 v/em
1-(-1)

From the data given in the question, it is clear that, a positive charge recides
somewhere having negative z ,y and z coordinates.

Since, E, is z— component of electric field vector. The effect of y—
component and z— component will also be at origin.

Thus, the electric field at origin may be greater than +20 V/cm

Hence, option (c) is the correct answer.
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11.  Assertion(A): If a dipole (171) is moved along the line normal to the axis

(shown in dotted line) of another dipole (17;), their interaction energy does
not change.

e
!

|

0)

\ 4

Reason(R): The electric field due to (175) at the position of (17{

(p1)

) is normal to

Select the most appropriate answer from the options given below

v ) A. Both 4 and R are true and R is the correct explanation of A
X ) B. Both A and R are true but R is not the correct explanation of A
X) C. Aistrue but Ris false

X ) D. Aisfalse and Ris also false

Field due to (175) on (H) is,

_>
(pl) 1 E2a
As we know, potential energy of a dipole is,

_>
U:—?-E = pFE cos 0
Here,6 =90° = U =0

As the dipole(ﬁ) moves along the dotted line, direction of Field due to (E)
— . , —
on (p1) remains perpendicular to (p1)

Hence interaction energy remains same.

Hence, (A) is the correct answer.
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12. Assertion(A): In the frame of reference where all the considered charges
are at rest, the force experienced by a moving test charge due to all
considered charges is purely electrical in nature.

Reason(R): A stationary charge produces an electric field only.
Select the most appropriate answer from the options given below

v ) A. Both 4 and R are true and R is the correct explanation of A
X ) B. Both A and R are true but R is not the correct explanation of A
X ) C. Aistrue but Ris false

X) D. 4isfalse and Ris also false
Moving charges can produce both electric and magnetic fields, while a
stationary charge produces only an electric field on its surrounding region.

In the given frame of reference, where all the charges are at rest, only
electric field would be present and hence the moving test charge will
experience electrostatic force (which is purely electrical).

Hence, (A) is the correct answer.
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13. Assertion(A): Four point charges g1, g2, g3 and g4 are as shown in figure. The
flux over the shown gaussian surface depends only on charges ¢; and ¢

Reason(R): Electric field at all points on gaussian surface is depends only
on charges ¢; and ¢

qa
e

- Gaussian surface

q3
™

Select the most appropriate answer from the options given below

X ) A. Both 4 and R are true and R is the correct explanation of A
X ) B. Both 4 and R are true but R is not the correct explanation of A
v) C. Aistrue but Ris false

X) D. 4isfalse and Ris also false
According to Gauss's theorem,

For any closed surface, the net flux of the electric field passing through that
surface is proportional to the total charge enclosed in it.

Therefore, assertion is true.

Electric field at any point on the gaussian surface is depends on all the
charges in the vicinity of the gaussian suface. Thus, reason is false.

Hence, (C) is the correct answer.
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14. Assertion(A) : A point charge q is placed near an arbitrary shaped solid
conductor, as shown in the figure. The potential difference between points A
and B within the conductor remains same irrespective of the magnitude of
the charge q.

Reason(R) : Electric field inside the solid conductor is zero under the
electrostatic conditions.

. /Solid conductor
q

Select the most appropriate answer from the options given below

v ) A. Both 4 and R are true and R is the correct explanation of A
X ) B. Both A and R are true but R is not the correct explanation of A
X) C. Aistruebut R is false

X ) D. 4isfalse and Ris also false
Under electrostatic condition, Electric field inside the solid conductor is zero.

As we know, FE = —ﬂ
Az

IfE=0 = V = constant
Hence, point A and B will have same potential i.e., V4 — Vp =0

Hence, (A) is the correct answer.
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15. Assertion(A): In a region where, uniform electric field exists, the net charge
within a volume of any size is zero.

Reason(R): Net electric flux within any closed surface in the region of
uniform electric field is zero.

Select the most appropriate answer from the options given below

v ) A. Both 4 and R are true and R is the correct explanation of A
X ) B. Both A and R are true but R is not the correct explanation of A
X ) C. Aistrue but Ris false

X D. 4isfalse and Ris also false

Net electric flux linked with any closed surface placed in the region of
uniform electric field is zero. i.e., Number of electric lines of force entering
the closed surface is equal to that of number of electric lines of force leaving
the surface.

From Gauss's theorem, net flux through any closed surface will be zero,
when no net charge is enclosed by the surface.

Hence, (A) is the correct answer.
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In a certain region, uniform electric field exists as E — E,j. A proton and an
electron are projected from origin at time ¢ = 0 with certain velocities along
~+z-axis direction. Due to the electric field, they experience force and move
in the zy-plane along different trajectories.

(7) The path followed by the particles will be a

v

X

X

X

Since the acceleration provided by the electric field is perpendicular to the
initial velocity of the particles, the path followed will be a parabola.

Hence, (A) is the correct answer.

A.

C.

D.
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parabola
circular
hyperbola

spiral
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7. In a certain region, uniform electric field exists as E = Eyj. A proton and an

electron are projected from origin at time ¢ = 0 with certain velocities along
~+z-axis direction. Due to the electric field, they experience force and move
in the zy-plane along different trajectories.

(é1) If they have same kinetic energy then for the same displacement along
+z-direction, the deflection is

X ) A. more for proton
x ) B. more for electron
v ) C. equal for both

x) D. independent of kinetic energy
As electric field exists along the y-axis,

qF
m

Let initial velocity along the z-axis be u, = v,
Displacement along the z-axis is,
=9yt = t= =z

Vo

Displacement along the y-axis is,

1 Et?
Y= _at2 = 1
2 2m
QE$2 1 2 )
2m(vg)? 2
gEx?
= y=——
2(2K. E)

Hence, for same value of x and initial kinetic energy, y is same for the both.

Hence, (C) is the correct answer.
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18. |n a certain region, uniform electric field exists as E = Eyj. A proton and an

electron are projected from origin at time ¢ = 0 with certain velocities along
~+z-axis direction. Due to the electric field, they experience force and move
in the zy-plane along different trajectories.

(#i7) If they have the same initial velocity then for the same displacement
along z axis, displacement along y axis is

X ) A. more for proton
v ) B. more for electron
x ) C. equal for both

x) D. independent of kinetic energy
As, electric field exist along the y-axis,

qF
m

Let initial velocity along the z-axis be u, = v,
Displacement along the z-axis is,

b
r=vyt = t=—

Vo

Displacement along the y-axis is,

1 qEt?
27 2m

gEx?

= YyxX —

- mass of the proton (m,)>mass of the proton(m.)

Hence, the deflection of the electron is greater than the deflection of the
proton.

Hence, (B) is the correct answer.
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19. Charge between parallel plates :

Surface charge density is defined as the charge per unit surface area of

surface charge distribution. i.e., o = 2

S

Two large thin metal plates are parallel and close to each other, on their
inner faces, the plates have surface charge densities of opposite sign
having magnitude of 1.70 x 10722 Cm 2 as shown in figure.

[Use gg = 8.85 x 10 2 Fm ™ ]

(7) The electric field E in the region in between the plates A and B is

+0 —0
+ —
+ _
. _
+ _
+ -
A B
x A.

12 x 1072 NC !
X) B. 9 10 NC!
v) C g2x109NC?

1.2x10°2NC!
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I I

I
Ep —E
EA_EB EA+EB A B

Given, surface charge densities of plate A and B is,
o4a=+170x102Cm? ; o5 =—-1.70 x 102 Cm >

Using gauss's law, electric field in the region between the plate A and B is,

g g g
E-E,+Ep=—4+ 2 _2
2e0 29 €0

o 1.70 x 10722
- B=—="""""
€0 8.85x 1072

= E~02x101°NC!

Hence, (C) is the correct answer.
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20. Charge between parallel plates :

Surface charge density is defined as the charge per unit surface area of

surface charge distribution. i.e., o = 2

S

Two large thin metal plates are parallel and close to each other, on their
inner faces, the plates have surface charge densities of opposite sign
having magnitude of 1.70 x 10722 Cm ™2 as shown in figure.

[Use gg = 8.85 x 10 2 Fm ]

(#4) The electric field E in the region to the left of plate A and to the right of

plate B is
+0 —0
+ —
+ -
+ I
I -
+ —_
A B

X) A 19510ONC; 1.2x 10O NC !
X) B 129x102NC; 1.2x10°2NC !
X) C g2x10°NC'; 02x10 NG

v) D ognct; oNCT!
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+o d
Il III

E, + Eg Er — Ep

N

Given, surface charge densities of plate A and B is,

Er — Ep

o4=4+170x102Cm?; o5 =-1.70x 102 Cm*

Using gauss's law, electric field outside the region of plate A is,

g (o)
E=FEy,—FEp=———=0
A B 280 280

Similarly, electric field outside the region of plate B is,

g g
E=Ey-FEp=——-—=0
A B 260 260

Hence, (D) is the correct answer.
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