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PHYSICS

DPP: 1

Electrostatic potential and capacitance

Four charges -q, -q, +q and +q are placed at the
corners of a square of side 2L is shown in
figure. The electric potential at point A midway
between the two charges +q and +q is

B C

+q “"{T
At 51L
”qE 69’

w12
o214 2)

1 q 1
© 4re, ﬂ(l - %)

(D) Zero

The ratio of electric potential due to an electric
dipole in the end on position to that in the
broad side on position for the same distance
from it, is
(A) o0
O1

(B)2
(D) Zero

A 4pF capacitor is charged to 400V . If its
plates are joined through resistance of 2 kilo
ohm, then heat produced in the resistance is
(A) 0.64] (B) 1.28

(C)0.16) (D) 0.32)
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An electric dipole has a dipole moment p. The
electric potential at a point P on the
perpendicular bisector and at a distance d
from the dipole is
(A)O
p

B
(B) 4xeyd®

pd
471'80

3p
47r£0d2

(©
(D)

Which one of the following is known as an
electrical energy tank?

(A) Resistor

(B) Inductor

(C) Capacitor

(D) Transistor

The equivalent capacitance of the combination
shown in figure is:

)

S c TC —
Al
Il
(A)C (B) 2C
(©)C/2 (D) None of these

A capacitor is charged by a battery and the
energy stored
removed and the separation distance between
the plates is doubled. The energy stored now
is:

is U. The battery is now

(A)U72 (B)U
(Q2u (D) 4U
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A capacitor of capacitance C charged by an
amount Q is connected in parallel with an
uncharged capacitor of capacitance 2C. The
final charges on the capacitors are

3 4
<A>§QTQ (B)%’é
Oy (D) 5, =

A parallel plate capacitor is charged and the
charging battery is then disconnected. If the
plates of the capacitor are moved further
apart by means of insulating handles.

Which of the following statements is true?

1. The charge on the capacitor increases

2. The voltage across the plates increases

3. The capacitance increases

4. The electrostatic energy stored in the
capacitor increases

(A) I only

(B) I'and 1l only
(C) IV only

(D) Il and IV only

In a region, the potential is represented by V

(x.y,2) = 6x-8xy-8y+6yz, where V is in volts and

xy,z are in metres. The electric force
experienced by a charge of 2 coulomb situated
at point (1,1,1) is
(A) 64/5N

(C) 24N

(B)30N
(D)44/35N

A capacitor C is fully charged with voltage Vj .
After disconnecting the voltage source, it is
connected in parallel with another uncharged
capacitor of capacitance % . The energy loss in
the process after the charge is distributed
between the two capacitors is

 tevg ® LoV

(Q) ¢CV (D) 5 CV
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Pick out the statement which is incorrect.
(A) The electric field lines form closed loop.
(B) Field lines never intersect.

(C) The tangent drawn to a line of force
represents the direction of electric field.
(D) A negative test charge experiences a force

opposite to the direction of the field.

A parallel
connecting a 2V battery across it. It is then
disconnected form the battery and a glass slab
is introduced between plates. Which of the

plate capacitor is charged by

following pairs of quantities decrease?

(A) Energy stored and capacitance

(B) Capacitance and charge

(C) Charge and potential difference

(D) Potential difference and energy stored

Sl unit of potential gradient is

(A) Vem (mﬁ%
(OVm (D) £

In the figure given below, Q; =+8 pC, Q, =-4
MC, Q3 = +5 pC Then the potential energy of

charge Qq is
Q dm___ o,
P 3m
Q
(A1)
(B)O)J
(C)6x102]
(D)2 x 102
| PW Website
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Q16

Q17

Q18

Q19

Consider parallel plate capacitor connected
across battery as shown in figure. If distance
between plates is decreased then, (Assume
battery remains connected)

C
||
I

| |

| lV

(A) Capacitance will decrease

(B) Charge on each plate of capacitor will
decrease

(C) Energy stored in capacitor will increase

(D) Potential difference between plates will

increase

A ball of mass 5gm carrying a charge 1072uC
moves from a point A at potential 600V to a
point B at potential 200V. The change in its
kinetic energy is

(A)40 erg

(B)-40 erg

(C)-50erg

(D) 50 erg

A charge q is placed at the centre of a cube of
side length a. What is the electric potential at
any corner of the square?

() X2 (B) 24

)E
k
© (D) /2

here are two capacitances C and 2C
connected in parallel with a battery of voltage
V. Find the voltage ratio across C and 2C.

(A) 1:2 (B) 2:1

(©) 11 (D) 41
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A point charge of 0.5 C is taken from point A to
B as shown in the diagram, where some
equipotential surfaces are drawn. The work
done by the electric field is:

F|1] ¥
i)

20V

oV
40 V

(A)5]
(€10

(B)-10]
(D)20)

The potential energy of a particle varies with
position x according to the relation

U(x) = 2x* - 27x, the point x = 3/2 is point of

(A) unstable equilibrium

(B) neutral equilibrium

(C) stable equilibrium

(D) none of these

If the dielectric constant K, what is the new
capacitance when dielectric is inserted (battery
is disconnected)?
(A) C

(C) KC

(B) K/C
(D) C/K

For a charged capacitor (battery disconnected),
inserting a dielectric will cause energy stored
in the capacitor to:

(A) Increase

(B) Decrease

(C) Remain same

(D) First increase then decrease

The electrostatic potential inside a charged
spherical ball is given by ¢ = ar’> + b where r
is the distance from the centre ; a, b are
constant. Then the charge density inside the
ball is

(A) -24mtagyr

(B) -baggr

(C) -24mntagg

(D) -6agg
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Q25

Q26

Q27

Three capacitors of capacitance 1pF ,2pF and
3puF are connected in parallel. Find the total
capacitance of combination.

(A) fruF (B) 6uF

(Q3uF (D) 11uF

If the diameter of earth is 128 x102 km, then
its capacitance will be
(A)331uF
Q 111uF

B) 771 uF
(D)211uF

Consider a parallel plate capacitor of 10uF with
air filled in the gap between the plates. Now,
one-half of the space between the plates is
filled with a dielectric of dielectric constant 4,
as shown in the figure. The capacity of the
capacitor changes to:

K=4

l

(A) 25 pF
(B) 20 pF
(C) 40 pF
(D) 5 uF

Q28

Q29

Q30

KCET

Two point charges 4 g and -q are fixed on the

x-axis at x = —% and x = %,
a third point charge q is taken from the origin

respectively. If

to x = d along the semicircle as shown in the
figure, the energy of the charge will:-

4q —q

l]2

dre,d
44*

3re,d

24°

(A) Decrease by

(B) Decrease by

(C) Increase by —

3q2
dre,d

(D) Increase

A parallel plate capacitor with air as the
dielectric has capacitance C. A slab of dielectric
constant k and having the same thickness as
the separation between the plates is
introduced so as to fill one-fourth of the
capacitor as shown in the figure. The new

capacitance will be

%k% air t
/ v

(A (k+3)% (B) (k+2)<
QK +2)% (D) £€

The value of electric potential at any point at a
distance r from electric dipole of diople
moment p is;
(A) —L YT

4ney 12

1 PXTF
(B) drney 13

1 .7
©) Z2er 2
N
~

) g L

dney 3
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Q2

Hints & Solutions

Note: scan the QR code to watch video solution

KCET

Q1 Text Solution: Q3 Text Solution:
1 2
B C p= ECV
+q - -4 —6 2 -6
- T = 0.5x4x 1070 x (400 = 2x 10
Ak 2L % 16 % 10°
R =0.32]
+qE T~ Bq Video Solution:
f— 2| ——P|
Potential at point A
Va=VitVa+Vs+Vs
kq 1 1
=—=[1-—=-—+1
N RERE
_ ka 2 | _24 1 4 Text Solution:
L 4reg L
V5 2 Vs +q
/
r
» A
ZJ
—-q
: kq kq
Potential at A = —= - =0
Text Solution:
: K
For a dipole Vend on postion — x_zp
VBroad side on position = 0,
Their ratio = oo.
Video Solution: Q5 Text Solution:
A capacitor stores the electric energy. Hence, it
is known as an electric energy tank
Video Solution:
© Android App | iOSApp | PW Website
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Q6 Text Solution:

Q7

Since the potential drop in both ends is the
same, so no current will flow in the capacitor
connected perpendicularly. So this capacitor
does not contribute to the connection.

So the two parallel capacitors is working as a
combination then the equivalent capacitance
will be

Cyy=C+C=2C

Hence, the correct option is (B)

Video Solution:

Text Solution:

(3)

Energy stored, U=1/2 qV

As the distance d is increased between the two
plates.

Now, stored energy,

U'=Lev' = Lglac| = L9245 U « d
=24V =249 | =254

Hence, U’ =2U

Video Solution:

© Android App
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Q9 Text Solution:

LCc=2sC

andV1=c21=vl

.'.V=%QV=>uo<U=>u'

Video Solution:

Q10 Text Solution:
Here,
Vix, y,z2) =6x—-8xy—8y+6yz
The x, y and z components of electric field are

E=Ei+Ej+Ek= (—6 + 8y>?
+ <8x + 8 — 6z)? - 6y/l€
The maitude of electric field is

E=/E}+E} +E

= \/(2)2 + (102 + (—6)

= /140 = 24/35NC!
Electric force experienced by the
charge

F=qE=2Cx24/35NC"' =44/35N

Video Solution:
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QM1

Q12

Q13

Text Solution:

_ CixC 2
AU - 2(C£1+C2'2 (I/l - 1/2)
cx
AU = —/ (Vo)*
2(c+,)
AU =1CVy?

Video Solution:

Text Solution:

(A)

The electric field lines do not form closed loop.
All other statements are correct.

Video Solution:

I
Video Solution:

ol v K )
E +|""".F!u:‘|' e |

CUsTOMIN

Q15

Q16

Q17

i0S App

KCET

Text Solution:
Potential energy = 0

Video Solution:

Text Solution:
(3)

Since capacitance of capacitor is
60A

C=-7

So if d is decreased then capacitance will

increase. Potential difference remains

constant so, charge increases.

cy?
2

Energy stored in capacitor is so energy

stored in capacitor will increase.

Video Solution:

Text Solution:
a(Vi=Vy)=ks—ki

107% (600 — 200) = Ak

Ak =400 x 1078

=400 x1078 x10” erg = 40 erg

Video Solution:
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Q18

Q19

Q20

Text Solution:

(B)
. . \/ga
Distance of corner from centre is 5
kq 2kq
V = =
Ve \fa

2

Video Solution:

Text Solution:

voltage drop is same since both are connected
in parallel from defination of parallel

combination.

Video Solution:

Text Solution:
Wag = q(Vq - V5) = 0.5(40 - 20) = 10}

Video Solution:

CUsTOMIN

KCET

Q21 Text Solution:

u=2x%*-27x

du __ 3 —
E—Sx -27=0
x=3

2
d—’z‘ = 24x?
SX

—24x(3) =24x2=54>0
Stable equilibrium

Video Solution:

Q22

Q23 Text Solution:
Decrease

Video Solution:
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Q24 Text Solution:

Q25

Q26

¢d=ar’+b
d¢ — -2 _>_ din
E——W——Zarny dA—e—O
—2ar(47rr2)= qe—o
3

gin = —8 € mar
charge density

_ 8eoxwar’

P=——""%5—
gﬂ'l‘
p=—6a €

Video Solution:

Text Solution:

The capacitance of a spherical conductor of
radius R is
C=4negR=4x3.14x8.85x 1072

128x10°
2

=7.11x10*F =711uF

Video Solution:

X

CUsTOMIN

KCET

Q27 Text Solution:

Q28

Q29

i0S App

Initially the capacitance of capacitor, C =
10mu*F After filling the dielectric, we have
these capacitors of capacitance

£, A4 Ke, 4
C]= <d4),C2= (2)
= Al —se— A/D —s—A /| —4

T K

d 1 2 k|

|

A
, C3 €o (d4 )

R Equivalent capacitatnce,
Ceq =C+C +Cy

__ E&A Ke, A E,A 10 ~ _

=7t t g = 3 C=25uF

Video Solution:

Text Solution:

(2)

Work done = change in potential energy.
Work done = Us- U

A= 4kqqg  kqq \ _ [ k4qq _ kqq
—\ 34, 4 4 4
2 2 2

8kq? 8kq*> _ —16¢° _ —4¢
3d d ~ 3xdmeg ~ 3meod
Hence energy decreases.

w =

Video Solution:
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KCET

Q30 Text Solution:
(D)
The value of electric potential at any point due
to electric dipole is

- =
1 p.r
471'60 r3

Here p is the dipole moment of the dipole, and
r is the distance of the point from the centre of
the dipole.

Video Solution:
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