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Numerical Problems

13.1 The charge of how many negatively charged particles would be equal to
100 pC. Assume charge on one negative particle is 1.4 x 1017 C?

Answer

Number of negatively charged particles,
n=2

Total charge, g = 100uC
= 100x 104C

Charge on one negative particle,
e=1.6 x1017C

We know that,
q=ne

or n=

=]

Putting the values, we get,

_ 100 x10 ©
- 1.6 =10 17
n=0.625x 1015
or | n=6&25x lDi3|

13.2 Two-point charges q: = 10 pC and qz = 5 pC are placed at distance of 150
cm. What will be the Coulomb'’s force between them? Also find the direction of
the force.
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Answer
Point charge, g, =10 uC
=10x 104 C
Point charge, g2 = 5 uC
=5%10¢C
Distance between charges, r= 150 cm
=1.5m
Force, F=¢
Electrostatic constant, k = 2 x 10°Nm32C-2
According to Coulomb's law,
F=k &
Putting the values, we get,

_9x10% x(10x10 ®)x(sx10 %)

i {1.5)*
F=20x 102N
or F=02

As both the point charges have same charge in nature the force will be

repulsive.

13.3 The force of repulsion between two identical positive charges is 0.8 N, when
the charges are 0.1 m apart. Find the value of each charge.

Answer
Force, F=08N

Distance between charges 5T=0.1 m
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As the charges are identical, So, we can write,

qﬂ:q?:q:?

According to coulomb's law,

< | a4
F < ks

or F=k2d
r

2

or F=kL

or

Putting the values, we get,

PF=89x 103
or qQ=94x107C
So, |Q1=02=9.4x107C |

: www.perfect24u.com

13.4 Two charges repel each other with a force of 0.1 N when they are 5cm
apart. Find the forces between the same charges when they are 2 cm apart.

Answer
Force, F=0.1 N
Distance between charges, r=5cm
=0.05m
New force, F' =%
New distance, r'=2 cm

=0.02m
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According to coulomb's law, when distance is 5 cm, we get,
F=k®Z )
Again, applying coulomb's law, when distance is 2 cm, i.e.

1 e d1d2
Frs k2

(ii)
-, (the charges are same in both the cases)
So equ (1) becomes

k (qigz) = F x 12 putting in equ. (2),

We get.

Putting the values,

+ _ 0.1 %(0.05)*
(0.02)¢

13.5 The potential at a point in an electric field is 104 V. If a charge of + 100 uC is
brought from infinity to this point. What would be the amount of work done on it?

Answer

Potential. V = 104 volts

Charge, g = 100pC
=100x10¢C

Work done, W =2

wWe know that,

W

V=2
q
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or W=Vxqg
Putting the values, we get,

W =104 x 100 x 10-¢

[ Work = 1 Joule|

13.6 A point charge of + 2C is transferred from a point at potential 100 V to point
at potential 50 V. What would be the energy supplied by the charge?

Answer
Potential at one point, Vo = 100 volts
Potential at other point, Vy = 50 volts
Charge,q=2C
Energy supplied, E= 9
As we know,
Energy supplied = q (Va - Vi)
Putting the values, we get.

=2 (100 - 50

[Energy supplied = 100J}

13.7 A capacitor holds 0.06 coulombs of charge when fully charged by a ? volt
battery. Calculate capacitance of the capacitor.

Answer
Charge, Q = 0.06C
Potential, V = 9V

Capacitance. C =2
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We know that,
Q=C¥Y

or C=

=|o

Putting the values, we get

Y
c=%5
k|

or |C = 6.67 x 103F|

13.8 A capacitor holds 0.03 coulombs of charge when fully charged by a é-volt
battery. How much voltage would be required for it to hold 2 coulombs of
charge?

Answer
Charge, @=0.03C
Potentfial, V=6V
New charge stored. Q' = 2C
New potential, V' =2
As we know that. Q=CV (i)
and Q'=CV' i)

As capacitance is same in both the cases, 5o,

A

T
v
or Vi=Q x—
Q Q

Putting the values, we get.

i 2 X6

003

o
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13.9 Two capacitors of capacitances é yF and 12 yF are connected in series with
12 V battery. Find the equivalent capacitance of the combination. Find the
charge and the potential difference across each capacitor.

Answer
Capacitance of 1%, capacitor. C1= é uyF
=4xX 10¢F
Capacitance of 24 capacitor, C2= 12 yF
=12x 10¢F
Total voltage. V=12V
Equivalent capacitance, Caq =2
Potential across 1% capacitor. V) =%
Potential across 27 capacitor, Va2 =%
As, we have the series combination, So
Charge across each capacitor, G = Q2= Q =2

As we know.

CogC | BjiF, “AZu5

1 _ ZpuF+1pF
Gy 1248

T
Also, we know that. Q = Ceq V
=4 x 1046x 12

= 48 x 10-¢C
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Charge at each Capacitor, Qi = Qz = 48 uC

For first Capacitor, Q=C\V,
Vi = 2.
=1
_agx10®
or Vi = ST
For second Capacitor, Q =C3Vz
=2
Va2 = =5
or Vi = 48x10 ©
12 x 10 &

13.10 Two capacitors of capacitances é yF and 12 yF are connected in parallel
with a 12V battery. Find the equivalent capacitance of the combination. Find the
charge and the potential difference across each capacitor.

Answer
Capacitance of 15" capacitor, C\ = éuF
= & x10-¢F
Capacitance of 2nd capacitor, Cz = 12uF
=12 x 10-¢F
Total potential supplied, V=12V
Equivalent capacitance, Ceq =%
Charge across 14, capacitor, Q, =%
Charge across 2nd capacitor, Q2 =%

As we have the parallel combination of capacitors. So,
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Vi=Va=V=¢
As, we know,

Ceq=Ci1+ C2
Putting the values, we get,

Ceq = éuF+ 12uF

Potential across each capacitor will be the same as that of battery due to

parallel

combination of capacitors.

| Vi = VF]?M"!

Charge across 15 capacitor,
h=CV
=6x104x 12
QI =72x104C
Charge across 2nd capacitor,
Q2 = CaV
=12x104% 12

Qz = 144 x 10-4C

[Q2 = 144uC |

We know that
1 Kwh =36 % 105)

Or 1 Wh = 3600 J
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1
1J= 2500 Watt — hours

1000

100J = — Watt — hours

3600

| 1000J = 0.28 Watt-hour|
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