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

A) 3F/4

B)F/4

C) 3F/8

D) F/8

02) A spherical conducting shell of inner radius
r;and outer radius 1, has a charge Q. A charge -q
is placed at the centre of the shell. What will be the
surface charge density on the inner and outer
surfaces of the shell?

A) 4 _and Q+q

2 2
4nr 4mnr,

B) qzand QQ
4nry 4mr;

C) 9 3 and Q _g
4mr; 4nr;

D) 0 and Q_—;]
4nr;

03) Force of attraction between two point charges Q
and - Q separated by d metre is F.. When these
charges are placed on two identical spheres of
radius R = 0.3 d whose centres are d metre apart,
the force of attraction between them is

A) equal to Fe.

B) greater than Fe.

C) less than Fe.

D) less than Fe.

04) Two charges each of 1 coulomb are at a
distance 1 km apart, the force between them is

A) 10* Newton

B) 9x10° Newton
C) 9x107% Newton
D) 1.1x10™* Newton

05) Two charges placed in air repel each other by a
force of 10™* N. When oil is introduced between

the charges, the force becomes 2.5 x 10 N. The

dielectric constant of oil is
A) 4.0
B) 2.5
C) 2.0

D) 0.25

06) An electron of mass m. initially at rest moves
through a certain distance in a uniform electric
field in time t;. A proton of mass m; also initially at
rest takes time t; to move through an equal
distance in this uniform electric field. Neglecting
the effect of gravity, the ratio of ta/t; is nearly equal
to

A) (m, /m,)"/?
B) (m, /m,)"?

C) 1836
D) 1

07) Two parallel plates have equal and opposite
charge. When the space between them is
evacuated, the electric field between the plates is

2x10%V /m . When the space is filled with

dielectrie, the electric field becomes 1x10° V /m.

The dielectric constant of the dielectric material
A)3

B) 2

C) 1

D) 1/2

08) The electric field near a conducting surface
having a uniform surface charge density o is

given by

A) 20 and is normal to the surface.
€o

B) 2 and is normal to the surface.
€o
20 .

C) — and is parallel to the surface.
o

D) 2 andis parallel to the surface.
€o

09) A charged drop of mass 3.2x 10_12g floats
between two horizontal parallel plates maintained
at potential difference of 980 V and separation
between the plates 2 cm. Wht is the number of
excess or deficient electrons on the drop?

A) 16

B) 8

C) 4

D) 2

10) A spherical conductor of radius 2 m is charged
to a potential of 120 V. It is now placed inside
another hollow spherical conductor of radius 6m.
Calculate the potential to which the bigger sphere
would be raised
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A) 80V
B) 60 V
C) 40V
D) 20V

11) A point Q lies on the perpendicular bisector of
an electrical dipole of dipole moment p. If the
distance of Q from the dipole is r (much larger than
the size of the dipole), then electric field at Q is
proportional to

A)pandr 3

B)plandr 2

C)pandr 2

D) plandr 2

12) An electric dipole is placed along the x-axis at
the origin O. A point P is at a distance of 20 cm

from this origin such that OP makes an angle g

with the x-axis. If the electric field at P makes an
angle 0 with the x-axis, the value of 6 would be

s
A) —
)3
B 2

3

13) If a spherical conductor comes out from the
closed surface of the sphere, then total flux emitted
from the surface will be

A) g4 x(charge enclosed by surface)

B) 1 x (the charge enclosed by surface)

€o

C) x (charge enclosed by surface)
4me,

D) O

14) A charge q is located at the center of a cube.
The electric flux through any face'is

A) md
6(4ney)
B) 2nq
6(4neg)
c ™
6(4neg)
p) —4
6(4ney)

15) Electric charge is uniformly distributed along a
long straight wire of radius 1 mm. The charge per
cm length of the wire is Q coulomb. Another
cylindrical surface of radius 50 cm and length 1 m
symmetrically encloses the wire as shown in the
figure below. The total electric flux passing through
the cylindrical surface is

+
-+
l
HIE
A) 10Q
(meg)
B) 100Q
(eo)
o L
€0
D) 100Q
€0

16) A cylinder of radius R and length L is placed in
a uniform electric field E parallel to the cylinder
axis. The total flux for the surface of the cylinder is
given by

A) Zero

B) nR?*/E

C) 2nR°E

D) (@R?*=nR)/E

17) qi1, 92, 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
following is true according to the Gauss's law?

S
’¢‘— ‘\‘
. AN
’
PR bt A
i A
’ \
! Qs | da
\ 1
\ R
’
\\ s ’
N Y

A) Cf)(Eh +E2 +E3)dA _ L7927 95
! 2¢gq

(@ +d5 +93 +94)
€0

B) q-)(fh +E2+E3).dA=

0) QS(EHEHES).@ZM
s 80

D) None of the above

18) In a spherical condenser radius of the outer
sphere is R. The difference in the radii of outer and
inner sphere in x. Its capacity is proportional to

A);

RR -x)
b4
X(R - x)
r
xR
(R-x)

B)

C)

D)
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19) N identical drops of mercury are charged
simultaneously to 10 volt. When combined to form
one large drop, the potential is found to be 40 volt,
evaluate N.

A) 10

B) 8

C)6

D) 4

20) Two protons A and B are placed in space
between plates of a parallel plate capacitor charged
up to V volts (See fig.). Forces on protons are Fa
and Fg, then

A) FA = FB
B) Fa> Fg
C) Fa< Fs
D) Nothing can be said

21) The area of the plates of a parallel plate
condenser is A and the distance between the plates
is 10 mm. There are two dielectric sheets in it, one
of dielectric constant 10 and thickness 6 mm and
the other of dielectric constant 5 and thickness 4
mm. The capacity of the condenser is

A) 1500 gyA
2

B) —¢,A

) 3 %
12

C) —¢ A

) 35 °

D) 5070080A

22) A capacitor of capacity C is connected with a
battery of potential V in parallel. The distance
between its plates is reduced to half at once,
assuming that the charge remains the same. Then
to charge the capacitance upto the potential V
again, the energy given by the battery will be

A) CVv2

B) Cv2/ 2

C)Cvz2/ 4

D) 3CVv2/ 4

23) The distance between the plates of a parallel
plate capacitor is d. A metal plate of thickness d/2
is placed between the plates. The capacitance
would then be

A) doubled.

B) zero.

C) halved.

D) unchanged.

24) A parallel plate capacitor of plate area A and
plate separation d is charged to potential V and
then the battery is disconnected. A slab of
dielectric constant k is then inserted between the
plates of the capacitors so as to fill the space

between the plates. If Q, E and W denote
respectively, the magnitude of charge on each
plate, the electric field between the plates (after the
slab is inserted) and work done on the system in
question in the process of inserting the slab, then
state incorrect relation from the following.

n eV
kd
g0AV
B =207
) Q 1
2
Q) W:soAV
2kd
2
D) wofAVT (1
2d k

25) A parallel plate capacitor has plate area A and
separation d. It is charged to a potential difference
Vo. The charging battery is disconnected and the
plates are pulled apart to three times the initial
separation. The work required to separate the
plates is

A £gAVy
d
B) £oAVE
3d
J oAV}
2d
D) 3e,AVE
d

26) A parallel plate capacitor is charged to a
potential difference of SO volts. It is then
discharged through a resistance for 2 seconds and
its potential drops by 10 volts. Estimate the
fraction of energy stored in the capacitance.

A) 0.64

B) 0.50

C) 0.25

D) 0.14

27) Eight drops of mercury of equal radii
possessing equal charges combine to form a big
drop. Then the capacitance of bigger drop
compared to each individual small drop is

A) 32 times

B) 8 times

C) 4 times

D) 2 times

28) Two capacitors C; =2pF and C,=6pF in
series, are connected in parallel to a third capacitor
C; =4 pF . This arrangement is then connected to
a battery of e. m. f. = 2 V, as shown in the figure.

How much energy is lost by the battery in charging
the capacitors?

NEET



Prabhu Classes

A) 11x10°J
B) 22x10°J

C) (16J x107° J
3
D) [32) x107° J
3
29) All six capacitors shown are identical, Each can
withstand maximum 200 volts between its

terminals. The maximum voltage that can be safely
applied between A and B is

Il
LRI
Il

A) 200 V
B) 400 V
C) 800 V
D) 1200 V

30) Seven capacitors each of capacity 2uF are to

.. 10
be so connected to have a total capacity HuF h

Which will be the necessary figure as shown?

:>4|—||—||—||—||~
%é;%HHHP
B)

B
.-

31) What is the equivalent capacitance between A
and B in the given figure (all are in farad)?

A 8 4 B
SE
12 16
A) LF
31
B) 3¢
18

o) Br
13

D) 240
71

32) Two capacitors of 1 uF and 2 uF are connected

in series, the resultant capacitance will be
A) 3uF

3
B) 2 uF
)2“

2
C) ZuF
)3u
D) 4uF

33) A linear charge having linear charge density A,
penetrates a cube diagonally and then it penetrate
a sphere diametrically as shown. What will be the
ratio of flux coming out of cube and sphere?

34) A positively charged ball hangs from a silk
thread. We put a positive test charge g, at a point
and measure F/qo, then it can be predicted that
the electric field strength E

A) <F/qo

B) > F/qo

C) = F/qo

D) Cannot be estimated

35) An arc of radius r carries charge. The linear
density of charge is A and the arc subtends a

angle % at the centre. What is electric potential at

the center is

A) A
16g,
B) x
12¢,
Q) L
8gg
D)
4egg

36) In a parallel plate capacitor the separation
between the plates is 3 mm with air between them.
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Now a

1 mm thick layer of a material of dielectric
constant 2 is introduced between the plates due to
which the capacity increases. In order to bring its
capacity to the original value the separation
between the plates must be made

A) 4.5 mm

B) 3.5 mm

C) 2.5 mm

D) 1.5 mm

37) Three identical capacitors are given a charge Q
each and they are then allowed to discharge
through resistance Ri, Ry and Rs. Their charges, as
a function of time shown in the following graph.
The smallest of the three resistance is

Q
Rs
R,
R
Lt
AR
B) R,
O) Rs

D) Cannot be predicted

38) A 4uF capacitor, a resistance of 2.5 MQ isin

series with 12 V battery. Find the time after which
the potential difference across the capacitor is 3
times the potential difference across the resistor.
[Given In (2) = 0.693]

A) 14 s

B) 13.86 s

C)7s

D) 6.93 s

39) In the given figure two tiny conducting balls of
identical mass m and identical charge g hang from
non-conducting threads of equal length L."Assume
that 0 is so small that tan®~sin®, then for
equilibrium x is equal to

L]
==

K
[ S ———
I

q q

1

2 3
A |4
4neomg

1

2712 3

B) _ar
4neomg

1

IR

o | &
2ngomg

1

2 3

D) |9
2neymg

40) A non-conducting solid sphere of radius R is
uniformly charged. The magnitude of the electric
field due to the sphere at a distance r from its
centre

A) decreases as r increases for R<r<ow.

B) decreases as r increases for O<r<oo.

C) increases as r increases for r < R.

D) both (1) and (3).

41) A negatively charged plate has charge density
of 2 x 10-® C/m?2. The initial distance of an electron
which is moving towards plate, cannot strike the
plate, if it is having energy of 200 ev

A) 3.51 cm

B) 1.77 cm

C) 3.51 mm

D) 1.77 mm

42) Charge q is uniformly distributed over a thin
half ring of radius R. The electric field at the centre
of the ring is

A QTE:)RQ
5 4n:)R2
O rak®
Bl S

43) A piece of cloud having area 25 x 105m2and
electric potential of 105volts. If the height of cloud
is 0.75 km, then energy of electric field between
earth and cloud will be

A) 1475 J

B) 1225 J

C) 750J

D) 250 J

44) A capacitor of capacitance C; = 1 uF can

withstand maximum voltage Vi = 6 kV (kilo-volt)
and another capacitor of capacitance C; = 3uF can

withstand maximum voltage V; = 4 kV. When the
two capacitors are connected in series, the
combined system can withstand a maximum
voltage of

A) 10 kV

B) 8 kV

C) 6 kV

D) 4 kV

45) Capacitance of a capacitor made by a thin
metal foil is 2 pF . If the foil is folded with paper of

thickness 0.15 mm, dielectric constant of paper is
2.5 and width of paper is 400 mm, then length of
foil will be
A)33.9m
B) 134 m
C) 1.33m
D) 0.34 m

NEET



Prabhu Classes

NEET 2020

Time : 75 Min |

Phy : Electrostatics

| Marks : 180

Hints and Solutions

01) Ans: C) 3F/8

2
Sol: Initially, force F = k.Q—2 (see fig. a). Finally
r

when a third spherical conductor comes in contact
alternately with B and C then removed, thus
charges on B and C are Q/2 and 3Q/4 respectively

(see fig. b).

0 Q 2 34
E@ ®c EBE® o
I T I i 1 I
(a) (b

S
Now, force F'= k.2—24 = iF
r 8

02) Ans: C) q2 and Q—;[
4y 4nr;

Q

&

As the charge -q is placed at the centre of the shell,
therefore it will induce a charge +q on the inner
surface and charge -q on the outer surface of the
shell.

Surface charge density on the inner surface of the

q
47cr12
Total charge on the outer surface of the shell=Q-q
Hence, surface charge density on the outer surface

of the shell, o, = Q—"g
4nr;

shell, o, =

03) Ans: B) greater than Fe.

Sol: Separation between the spheres is not too
large when compared to their radius thus due to
induction effect redistribution of charge takes
place. Therefore effective charge separation
decreases so force increases.

04) Ans: B) 9x10° Newton

Sol: Here,
2
F:k? = F=9x10%x1% x ~=9x10°N
r (1000)

05) Ans: A) 4.0
F -4

Sol: Here, by using K=—2% =K-= LS =
Fo 2.5x107

06) Ans: A) (m, /m,)/?

E
Sol: Here, for electron, s = &y t12 , and

me

eE
for proton, s=——xt3
My

5 1/2
CH oMy :t_2: my :(mpJ

S5
t1 me t1 me m,

07) Ans: B) 2
Sol: Dielectric constant,
Ewithout di-electric 2% 105 _

K= - _
E 1x10°

with di-electric

08) Ans: B) 2 and is normal to the surface.
€0

Sol: The electric field near the conductor surface is

given by 2 anditis perpendicular to surface.
€o

09) Ans:C)4

Sol: Here, m =3.2x 10_12g =3.2x107"° kg
V=980V,d=2cm=2x107m

In equilibrium,

Force on drop due to electric field =Weight of the
drop

mgd
eV
By substituting the given values, we get
~3.2x10°x9.8x2x107%
(1.6x107?)(980)

qE =mg :(ne)(%]:mg or n=

10) Ans: C)40V
Sol: If charge acquired by the smaller sphere is Q,

then it's potential i.e. 120 = k?Q (given) ..... (i)

Also potential of the outer sphere is

V= %Q ..... (i)

From equation (i) and (ii), V = 40 volt
11) Ans:A)pandr -3
kp

equatorial —
r3

Sol: We know, E

= Exp and Eccr>.
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12) Ans: D) I itan!
3 2

~p

Y

’
=
[ VAR
’ \
4 \
\
\
\

,'\/;53/3 \‘\e
Sol: 09 P o X

Here, from the figure, 0= g +a,and

tan o = ltanE
2 3

:>oc:tan*1\/§/2 .'.6:g+tan_1\/§/2

13) Ans: B) 1 x (the charge enclosed by surface)

€0
. 1
Sol: We kl’lOW, (I)surface = 8_(Qenclosed)
0
- ’/+ Qenc\'\‘
. :
Spherical /
conductor N .y
“~----7 Closed
surface
+ +
14) Ans: A) — ™
6(4ney)
q 4nq
Sol: Here, =—=——=
Brace 65, 6 (4ne,)
15) Ans: D) 100Q
€0

Sol: Charge enclosed by cylindrical surface (length
100 cm) is Q.,.=100Q.
Now, according to Gauss's law

0= Qe )= (100Q)

0 €0

enc

16) Ans: A) Zero
Sol: Flux through surface A, ¢, =E x 7R? and that
of surface B, ¢g = —E x tR?

Ads

-

Thus, flux through curved surface C
= J.Eagj-E ds cos90° =0
.. Total flux through cylinder=¢, + ¢g +¢o =0

) dA = (A1 +9p +93)

17) Ans: C) 95(E1 +E2 +Es
€o
S

Sol: Using, IE dA = i(Qenc) :

€o
18) Ans: B) JR=X)
X

ab .
Sol: As C«x and givena=R-x,b=R

-a
o co RR=X)

X

19) Ans: B) 8
Sol: mercury = Nxvolume of smaller drop

3

or iTCRSZNXiTEI‘S or N=(Ej (1)
3 3 r

Charge is conserved. Hence Q =Nq

Capacity of bigger drop =4neyR

Capacity of smaller drop = 4mne,r

. (4mggR)x 40 =N(4neor)x10 or 4 R=Nr
R

N ..
or T 7 ..(id)

N NG

From (i).and (ii), we get N=| —| =— or N? = 64
4 64

or N=8

20) Ans: A) Fa=Fp
Sol: Fa= Fg ; as an uniform electric field is
produced between the plates.

21) Ans: D) 50700 g0A

Sol: Capacity, C= __SoA
t b
- + =
k;  ky

A
C- 380 = 5000 £oA
6x10" N 4x10" 7
10 S

22) Ans: A) CV2

Sol: Extra charge Q = (2CV - CV) = CV flows
through potential V of the battery.

Hence, W = QV = CV=2,

23) Ans: A) doubled.
Sol: From given in the problem,

_ gA  _gA
d-(d/2) d
AV?
24) Ans: C) W=
2kd
Sol: After inserting the dielectric slab,
New capacitance C'=K.C= %
. . , vV
New potential difference V'= X
ggAV

New charge Q'=C'V'= 1
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and New electric field E'= V.V
d Kd
Work done (W) = Final energy - Initial energy
2
w=levz_levr - l(KC) [X Loy
2 2 2 K 2
=W CVQ(——IJ Levefi-L
2 K
2 2
SwofAVT 1 WAL
2d K 2d K
2
25) Ans: A) 2AV0

Sol: Work done, W=U; -Uj

1(Q)

1 2 1 2
U. =—CV,° andU:; = 3V =3x=CV
iT5 0 f 2 . o) ><2 0

£oAV,>
d

S W=

26) Ans: A) 0.64
Sol: Initial energy stored in the capacitor,
1 s 1 2 1 2 .
U, ==CV* ==xCx(50)" ==C(50)" ...(i
= 2evi=Lacx(sof = Le(of ()

After 2 s, when the potential drops by 10 V, the
final potential is 40 V.
Final energy stored in the capacitor,

U; :éc(4o)2 ..(ii)
Fraction of energy

1 2
50 [ 40

2
stored= —L = _j =0.64

U. 1 2
—C(50
i C(50)

27) Ans: D) 2 times
Sol: From the problem,
volume of 8 small drops = Volume of big drop

= SXiTCI'S :inR3: R=2r
3 3
Since the capacitance of small drop is r, thus

capacitance of big drop becomes 2 times.

28) Ans: A) 11x10°J
Sol: From the figure,

Coy =22 4 =220 45 5,F
C +C, 2+6

and energy supplied, (E)=QV = CV2 =22x10"°J
.. P. E. stored,

(U):éCquQ =%x5.5x(2)2 ~11x10°J

= Energylost =E-U=11x10"°J

29) Ans: B)400V
Sol: Given circuit can be simplified as follows

| 1
NLLES |1 3C B
(where, C is capacitance of each capacitor)
The capacitor 3 C and 3 C shown in figure can

withstand maximum 200 V.

Therefore, maximum voltage that can be applied
across A and B equally shared. Hence, maximum
voltage applied cross A and B be equally shared.
Thus, maximum voltage applied across A and B
will be (200 + 200) = 400 volt.

30) Ans: D) i i

31) Ans:D) 29p
71

Sol: The given circuit can be simplified as shown
below :

Thus, the'equivalent capacitance bet;z_veen A and B,
1 1 1 1 Co 240

— =t ——+ = ag=——F
Cap (12 20/3 16 71

32) Ans: C) %pF
Sol: The resultant capacitance,
1 1 1 2

—==+—=—=C_, =—uF

Cq 1 2 ™ 3

V3
2
Sol: Flux coming out of the cube is given by

¢, = r.ay3 (i)

€0

33) Ans: D)

A 2a

€0

and that from sphere is ¢, =

0B

o 2

....(i)

34) Ans: B)>F/qo

Sol: Due to the presence of positive test charge qo
in front of positively charged ball, charge on the
ball will be redistributed, less charge on the front
half surface and more charge on the back half
surface. As a result of this net force F between ball
and point charge will decrease means actual
electric field will be greater than F/qo.

35) Ans: B)
€0

rm

Sol: the length of an arc=r6 = 3

Charge on the arc= %c x A

. Potential at center,
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V

36) Ans: B) 3.5 mm
Sol: We know,

=— d’:lmm
t-d’ 1-d 2

.. New distance =3 +% =3.5mm

37) Ans: A)R;
Sol: During discharging of a capacitor through a

resistance. charge at any instantis Q= Qoe_t/ CR.

Q Qo

= <0 _ /R = t=CRIlog, <2

If Q— constant, thent o« R.

[SRRCI
Now, draw a line parallel to the time axis as shown
above. Let this line cut the graphs at points 1, 2
and 3. Corresponding time are ti, t; and t3
respectively. Thus, from graph t; < t2< ta.
= Rl < RQ < R3

38) Ans: B) 13.86 s
t t
V — _
Sol: Here, Vi :TO=Voe RC — % nL ™

t
=4=el0 = loge4=%:> t=101log 4=13.86 s

(RC=2.5x10°x4x 106=10)

1
q’L T

39) Ans: D) [2% mg
0

Sol:
From the figure,

In equilibrium, F. = T sin 0 ... (i)

and mg =T cos 0 ... (ii)

2
tan@= L& - 4 also tan@:sinG:XT/Q

mg B 4ne,x“ xmg

X q’

oL 4ne x? x mg

9 5 1/3

o 0= 2t [ 9L
4me,mg 2ne,mg

40) Ans: D) both (1) and (3).

Sol: For non-conducting solid sphere, E; o«r and

1
E_ . oc—
out
2
It means for r < R, E increases as r increases and
for R <r < «, E decreases as r increases.

41) Ans: D) 1.77 mm

Sol: Suppose an electron is projected towards the
plate from the r distance as shown in the following
figure.

B ZKE =200V
w

Y 4
a =2 x 10%Cny

It will notstrike the plate if and only if KE < e(Exr)
(where E is Electric field due to charge plate

o
- 2¢ )
> r2 \E Thus the minimum value of r is given
e
-12
by r=@=2006V =400x8.86_x610 177 mm
eE ., © 2x10
€0
q
42) Ans:C) ————
) ) 21%gyR?
Sol: From the following figure dl= R d6;
Chargeondl= AR d6 { =i}
nR
Electric field at center due to dlis dE =k. }Lllz(;e .

Considering only the component dE cos6, as the

component dE sin 0 will cancel out because of the
field at C due to the symmetrical element dl'.

/2
Total field at center=2 I i dEcos0
0

cos 0do

2ki 2Kk q J' n/2
> = = =
R R 2r%g,R%*Jo
Another method : As we know, electric field due to
a finite length charged wire on it's perpendicular

bisector is given by E = %sin 6.
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If it is bent in the form of a semicircle, then

0 =90°.

:E=2kl=2x 1 (q/nR]z q
4me, R 2n%g R?

43) Ans: A) 1475 J
Sol: Here, energy

1 1 (V2
E:§80E2><(A><d) =% [d—QJ Ad

1 8.85x 10712 x(10°)? x25x10°

SE== =1475J

2 0.75x10°
44) Ans: B) 8 kV
Sol: As we know, Q = CV,
(Q1)max=10°x 6 x 103 =6 mC
While (Q2)max= 3 x 106 x 4 x 103 = 12 mC
However, charge is same in series, thus maximum
charge on C; will also be 6 mC (and not 12 mC)
and potential difference across it Vj
=6 mC/3 pF=2KV and as in series V=V + V,

Vmax=6 KV+2KV=8KV

45) Ans: A)33.9m
Sol: If length of the foil is 1, then capacitance

C:kso(lxb)
d
-12 -3
:>2X10,6:2.5><8.85><10 (1x400x107%)
0.15x107°
=1=339m
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