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Electrostatic Potential and Capacitance

What is the electric potential at a distance of 9
cm from 3 nC?
(A)300V
(©Q30Vv

(B)270V
D)3V

As shown in the figure, charges +gand —q are
placed at the vertices Band C of an isosceles
triangle. The potential at the vertex Ais;

A
l'l.“
AL S
+([ —q
1 2q
A 4 N
(B) Zero
1 q
(C) 471'60 ’ ‘/a2+b2
(D) 1 (-9

i i

Three charges are placed at the vertices of an
equilateral triangle as shown in figure. For what
value of () the electrostatic potential energy of
the system is zero?

Tq
a a
0 7 tq
(A) —q
(8) 1
(@ —2q
®) 5
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Four point charges -Q, —q, 2q and 2Q are
placed, one at each corner of the square. The
relation between Q and q for which the potential
at the centre of the square is zero is
(A) @=-q B Q=+

q
(©0=q DQ =y

In the figure a potential of +1200 V is given to
point A and point B is earthed, what is the

potential at the point P ?

4uF
| ]
1

3uF

A

(A) 100 V
(B)200 V
(C)400 V
(D) 600 V

If 50 joule of work must be done to move an
electric charge of 2 C from a point, where
potential is —10 volt to another point, where
potential is V volt, the value of V'is

(A) b

(B) —15
() +15
(D) +10

Potential energy of two equal negative point
charges each of 2 Cheld 1 m apart in air is;
A)2J (B) 2eV

4l (D) 0.036 J

A charge q is placed at the centre of a cube of
side length a. What is the electric potential at
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Q9

any corner of the square?
(A kq/a

(B) 2kq/ V3a

(© kq/a’

(D) v/2kq/a?

Two identical capacitors are first connected in
series and then in parallel. The ratio of equivalent
capacitance is;
(A) 1:1

@113

(B) 1:2
(D) 1:4

Q10 An electric dipole of dipole moment p is aligned

Qn

Q12

Q13

parallel to a uniform electric field E. The energy
required to rotate the dipole by 90° is

(A) pE® ®)p*E

O pE (D) Infinity

Figure shows three points A, B and C'in a
region of uniform electric field E.Theline ABs
perpendicular and BC'is parallel to the field
lines. Then which of the following holds good ?
(Where V4, Vg and V represents the electric
potential at points A, B and C respectively)

»
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[
>

[
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QVy=Ve < Vo

(
B) Vs =Vp> Vo
(
D) V4>V =T,

A capacitor having capacity of 1uF" is charged
to 100V. Calculate the energy stored in the
capacitor.

(A)0.05 J

(B)5 uJ

@©10J

D5 x 1072 J

Find the charge stored on 8 F' capacitor in the
given circuit.
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1
100 v
(A) 480 uC
(B) 200 uC
(C)400 uC
(D) 1200 uC
Angle between equipotential surface and lines of
forceis;
(A) zero (B) 180°
(C) 90° (D) 45°

In given figure, the equivalent capacitance
between point A and Bis;

\}uF
/\/3 wF

3uF=—=

| °B
(A1 puF (B)2 uF
Q3 pF (D)4 uF

Two charged spheres of radii 10 cm and 15 cm
are connected by a thin wire. No current will flow,
if they have;

(A) the same charge on each

(B) the same potential

(C) the same energy

(D) the same field on their surfaces

A short electric dipole has a dipole moment of 16
x 1077 C-m. The electric potential due to the
dipole at a point at a distance of 0.6 m from the
centre of the dipole, situated on a line making an
angle of 60° with the dipole axis is;

(& =9 x 10°Nm?/C?)
(A) 200 V (B) 400 V
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(C) zero (D) 50 V

Twenty seven drops of same size are charged at
100 V each and they combined to form a bigger
drop. Find the potential of the bigger drop.
(A)200V

(B) 300 V

(©) 600 V

(D)900 V

A hollow metallic sphere of radius 10 cm is
charged such that potential of its surface is

80 V. The potential at the centre of the sphere
would be

(A)80V

(B) 800 V

(C) Zero

D)8V

In the electric field of a point charge g, a certain
charge is carried from point Ato B, C, Dand E
Then the work done by electric force is;

A

C D
(A) least along the path AB
(B) least along the path AD

(C) zero along all the paths AB, AC, AD and AE
(D) least along AE

If electric field at any point is non-zero then
potential at that point

(A) is always non-zero

(B) is always zero

(C) may be zero or non-zero

(D) infinite

Assertion (A): The potential due to a dipole
depends only on rwhich is the distance of the
point from the centre of the dipole.

Reason (R): At distances much larger than the
size of the dipole, the electric potential of a

uuuuuuu
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— A
dipole is then given by V' = Flso %

(A) Both Assertion (A) and Reason (R) are true
and Reason (R) is a correct explanation of
Assertion (A).

(B) Both Assertion (A) and Reason (R) are true
but Reason (R) is not a correct explanation of
Assertion (A).

(C) Assertion (A) is true and Reason (R) is false.

(D) Assertion (A) is false and Reason (R) is true.

There is an air filled 1 pF parallel plate capacitor.
When the plate separation is doubled and the
space is filled with wax, the capacitance
increases to 2 pF. The dielectric constant of wax
is
(A)2
(@)

(B) 4
(D)8

The electric potential V' at a point P(z, y, 2) in
space is given by V' = 42 volt. Electric field at a
point (1 m,0,2 m)in V/mis

(A) 8 along -ve x-axis

(B) 8 along +ve x-axis

(C) 16 along -ve z-axis

(D) 16 along +ve x-axis

A capacitor of 30uF charged to 100 V is
connected in parallel to capacitor of 20uF
charged to 50 volt. The common potential is
(A)T5V

(B)50V
(©) 150V
(D)8OV

In a certain region of space with volume 0.2 m3,
the electric potential is found to be 5 V
throughout. The magnitude of electric field in

this region is;
(A) 0.5 N/C (B) 1N/C
(O 5N/C (D) zero

An isolated sphere has a capacitance of 50 pF.
What would be the radius of the sphere?

(A) 90 m (B) 45 cm

(C)1.50 cm (D) 5.75 cm
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A parallel plate capacitor is charged and then
isolated. What is the effect of increasing the plate
separation on charge, potential, capacitance
respectively?

(A) Remains constant, decreases, decreases

(B) Increases, decreases, decreases

(C) Remains constant, decreases, increases

(D) Remains constant, increases, decreases

Five identical capacitors connected in series have
an equivalent capacitance of 4 puF'. Now, all of
them are connected in parallel across a 400 V
source.

Considering the scenario mentioned, match
quantities in List | with the correct magnitudes in
List II.

List | List Il

Capacitance of

(a) |each capacitor (in |(i) |400
pF)

Equivalent
capacitance when
they are connected
in parallel (in wF)

Potential across
each capacitor

(c) (iii) |20

when connected in
parallel (in V)

Total energy stored
when the

(d) |capacitors are (iv) [100
connected in
parallel(in J)

uuuuuuu
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Choose the correct answer from the options
given below

(A) (a) - i), (b) - (i), () - (i), (d) - (iv)

(B) (a) - (iii), (b) - (iv), (c) - (i), (d) - (ii)

(© (@) - (i), (b) - (i), (c) - (i), (d) - (Gii)

(D) (@) - (iv), (b) - (i), (c) - (i), (d) - (ii)

Assertion : Two adjacent conductors of unequal
dimensions, carrying the same positive charge
have a potential difference between them.
Reason : The potential of a conductor depends
upon the charge given to it.

(A) Both assertion and reason are true and the
reason is the correct explanation of the
assertion.

(B) Both assertion and reason are true but reason
is not the correct explanation of the assertion

(C) Assertion is true but reason is false.

(D) Both assertion and reason are false.
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Hints & Solutions

Note: scan the QR code to watch video solution

Text Solution:

(A)

V= % _ 9><109><3i<210*9
9x10

V=300V

Video Solution:

Text Solution:

(B)

Potential at A = Potential due to (+q) charge +
Potential due to (—gq) charge

_ 1 e 1 (9
Aty /a2 + b2 Ateg /a2 + b2

Text Solution:

(D)

2
U=k 119 (1T
a a a

2¢Q = —¢°
2Q = —¢
o~

Video Solution:

uuuuuuu

Q4

Q5

Text Solution:
(A)
-0

Let the side length of square be "a" then
potential at centre Oiis;

v = X9 i k(;q) 4 k(fq)

=-Q-q+2¢+2Q=0
=Q+qg=0
= Q=q

Text Solution:

©
Given circuit can be reduced as follows
11200 MF buF

A ! v s

In series combination charge on each capacitor
remain same.

SousingQ = CV
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= Cl‘/l :Cz‘/g :>3(1200—‘/p)
=6(V, — Va)

= 1200V, =2V, (.Vp=0)

= 3V, = 1200 = V,, = 400 volt

Video Solution:

Q6 Text Solution:
©

W =qAV = q(Vo — 1)
50 = 2(V — (—10))
V=15

Video Solution:

Q7 Text Solution:

(D)
_ —6)2
U= k%% = 9x10° x U200

=U=36x102%=0.036J

Q8 Text Solution:
(B)

Distance of corner from centre is @
k 2k
V=49 _ %
V3a \/ga
2

uuuuuuu
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Text Solution:

(D)
As, the capacitors are identical.
L Ci=C=C

. ¢c, c.c _C
Cs=—""r="r=7
G+C¢, 20 2

Text Solution:

©

U= —pE(cosby — cosb)
= —pE (cos90° — cos0°)
U =pE

Video Solution:

Text Solution:

(B)

Potential decreases in the direction of electric
field. So Vg > Vi

Point A and B will have same potential.

So,

SERVICE
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VA:VB>VC

Q12 Text Solution:
(D)

U=1iCcv?=1x1x10"x (100)°

;»U:L;:5><10—3J

Q13 Text Solution:
(A)

The equivalent circuit is
|—8{|JF 12uF

| 1

I I

100 V
Charge on 8uF, q = C¢V

0102 _8><].2
Ci+Cy 8+12

Ceq =

Charge = 4.8 x 100 = 480 uC

Video Solution:

Q14 Text Solution:
©

uuuuuuu

=4.8 uC

Q15

Q16

Q17

NEET

Lines of force is perpendicular to the
equipotential surface. Hence angle = 90°

Video Solution:

Text Solution:

(B)

Three 3uF capacitors are connected in series
and their equivalent combination is in parallel to
1uF capacitor

So equivalent capacitance of capacitors
connected in series :

1 1 1 1 _ 3
c—3t3ztz=3=1
= (O =1uF

Now this is in parallel with 1 uF’ So,
Chet =14+1=2uF

Video Solution:

Text Solution:

(B)

We know charge flows from higher potential to
lower potential. If both are at the same potential,
then no charge will flow and no current flows.

Video Solution:

Text Solution:
(A)
Potential due to dipole, V' =

?7 _ kpcoso

4megrs 72
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(9%10°) (16x107?) xcos 60°

orV= 5
(0.6)

= 200V

Video Solution:

Text Solution:

(D)

Electric potential due to a charged sphere is
givenby V = %
k=9x10° N —m?/C?

Q : charge on sphere

R : Radius of sphere

Let charge and radius of smaller drop is g and 7
respectively.

For smaller drop, V = ? =100V

Let R be radius of bigger drop,

As volume remains the same

4 4
(§7TT'3) x 27 = §7TR3
= R=23r

Now, using charge conservation,

= Q=27q
kQ _ k(27q) kq
Vbig drop — f - 3y =9 7

=9 x 100 =900 V

Video Solution:

Text Solution:

(A)

Potential at the surface and inside the
conducting sphere is same.

uuuuuuu
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SoV;, =80V =1V,

Video Solution:

Text Solution:

©

ABCDE is an equipotential surface and on
equipotential surface no work is done in shifting
a charge from one place to another as potential
is same at every point.

Wap=¢q (VB —Va) =0 [Vp =V,
Similarly, Wac = Wup = Wy =0

Video Solution:

If electric field at any point is non-zero then
potential at that point may be zero or non-zero.

Video Solution:

Text Solution:
(D)

The electric potential of a dipole at any point

which is at a distance r from the dipole is given
by

1 P
V: 47\'50 72
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The potential due to a dipole depends on dipole E = —8x1i
moment p and rand also on the angle between E" — _8% V/m
dipole moment and position vector.
Assertion (A) is false and Reason (R) is true. Video Solution:
Video Solution:
Q25 Text Solution:
Q23 Text Solution: (D)
(B)
Capacitance of parallel plate capacitor with air as V= C1V1 + G2 Vs
medium, Ci + Cy
Com 8 1) _ 30x100+20 x 50
50
When the space is filled with wax of dielectric — 80V
constant K and distance between the plates is
doubled then, Video Solution:
Capacitance of parallel plate capacitor with wax, :
. KE()A
Cw = 9d e (2)
M-+

Q26 Text Solution:

(D)
av

Electric field in a region, B = — -~

But here electric potential is constant. Therefore
electric field will be zero.

Q24
(A)

dVv

B=-2"
dr

V = 422 Q27 Text Solution:

d (B)

E=——42?
dx v

F= -8z

At point (1 m, 0,2 m)

uuuuuuu
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Q28

Q29

)
ey T
Q Q
C=v= 12
4dmey T
C = 4megr
_ C
"= 47‘(’80
r=9x10° x 50 x 1072
=450 x 10 > m
r = 0.450 m
r =45 cm
Video Solution:

Text Solution:
(D)

After charging, the capacitor is isolated, so the

charge(Q) remains constant.
. A
Capacitance, C' = EOT

Capacitance decreases with increase in distance

between the plates(d).

Now,V:%

Potential increases with decrease in capacitance
©.

Video Solution:

E TR A

CI[3 g 2o g

Text Solution:

(B)

(@)

Let the capacitance of each capacitor be C
Given that when capacitors are connected in

series, they have an equivalent capacitance
of 4 uF

uuuuuuu

Q30

| iOS App

NEET

1 1 1
0_5_6+6+
=C=5x0Cyg
(b)

Equivalent capacitance when they are connected

Q-
+

1
C
Hh x4

in parallel
Cpr=C+C+C+C+C=5C
Cp=5x20=100 uF

(c)

Potential across each capacitor when they are
connected in parallel

V=400V

(d)

Total energy stored when the capacitors are
connected in parallel
U=10pV2=1x100x 1075 x (400)
=U=8J

Video Solution:

Text Solution:
(B)

Let us cosider two spherical conductors of radius

r1 and ro
Potential due to conductor having charge q and
radius r is given by

K
V=24
T

Vi oy,
™ T2

So, they will have potential difference between
them.
Yes, the potential of a conductor depends upon
the charge given to it, so reason is true.
Both assertion and reason are true but reason is
not the correct explanation of the assertion

Video Solution:

| PW Website
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