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Ex:1 A parallel plate capacitor of plate area 40Cm? and separation 2mm is fully

charged. If the charge on the capacitor is 9nc, then the potential difference between

the plates is:-
a) 250 V b) 120.7 V c) 312.8V d) 508.5 V
~— Solution °
_ A
A = 40x107% m? C =
-3 8.85 x 1012 20 10
= = o. X A
d 2x10 m 2 10_3
_ -11
0O =9x10" = 1.77 x 10 :
Q 9x10"
Vo= = = 508.5 V
VvV =7 C 177x10™

Ex:2 A capacitor stores an energy of 100 kw.h at a potential deference of 10*V . The
capacitance of the capacitor is:-

a) 8F b) 7.2 F c) 2.7F d) 3.8F
>~ Solution °
1 2
U = 100 x 1000 x 3600 J U =7c:v
= 3.6 x10% 3 c - 2V
V2
_ 4
v =100V 2 % 3.6 x 10°
= =72 F
cC = ? (10%)?
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Ex:3 If a potential deference of 220 V is applied to a parallel plate capacitor of plate area

00966502047005 B2 b s— Zewail —

200cm? and separation 2mm.
1) The capacitance of capacitor is:-

a) 6x10711F b) 45x107MF ) 13.4x107'F d) 25x107HF

2) The energy stored in the capacitor is:-

a) 3x107°J b) 2.5x107°J c) 1.5x1078J d) 8.14x107%]
Solution
V =220 V 1) C:EO%
A = 200x 104 m? L, 2x10°2
d =3x103%m x 10
= 59x10 1
¢ =2 - 6x10 F
u =2 | e
2) U = ic:v2
2
= % x 6 x 107! x (220)°
= 15x107° J
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Ex:4 A certain air filled parallel-plate capacitor is connected across a 30 V battery. When
the battery is disconnected and dielectric slab is inserted into and fills the region
between the plates. The voltage across the plates drops by 16 V. the dielectric

consultant of slap is:-

2) 3 b) 2.14 ¢) 2.5 d)1.8

Solution

M e LS Q sl i g

V, =30 V c o A
)=
Q =Q V1
V, =30-16=14 V |+~ C =GK
K =2 c. Q@
V2
QL _ &«
V, V,
K = 1230,
vV, 14
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Ex:5 A parallel plates capacitor of plate separation 1mm has dielectric strength (maximum
electric field that it can tolerate) of 20 kv/m the maximum voltage that can be
applied to it before it breaks down is:-

a) 17.5V b) 13.4V c) 20V d) 19.5V
P Solution Py
] VvV

d =1x10°%m E = o

V = E-d
Vo =22

= 20><103 ><1><1O_3

E =20x10° =0V
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Ex:6 The plates of spherical capacitor have radii 38mm and 40 mm.
1) The capacitance of this spherical capacitor is:

a) 2 PF b) 0.84 PF ¢) 0.3PF d) 1.5 PF

2) The plate area of a parallel-plat capacitor with the same plate separation and

capacitance is:-

a) 1 m? b) 0.3 m? c) 0.02 m? d) 1.2 m?
Solution
1) a =38x107° m c = 1 _ab
3 K b-a
b =40x10"° m
- 1 40x 38 x10°°
C =2? 9210° 52103
= 84x10 1 F
= 0.84 PF
2 d=b-a C =¢, A
d
= 2x 10_3
- A = Cd
C =84x10 M =0
A =7 = 84x10"%x2x10"° - 002 m?
8.85 x 107 %2
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Ex: 7 A parallel plate capacitor of plate area 4x107°m? and capacitance 36 PF. Is

charged to a potential difference of 500 V the energy density between the plate's
capacitor is:-

a) 2.5J/m?® b) 133/ m?® ¢) 1.14J/m?® d) 1.5J/m?3
Solution
A =4x1073 m? sC o= D
d
=36x10 % F 4 = S0 A _
V =500 V ¢
- 84 x10 M «x2x10°
=77 8.85 x 10712
s A 43k = 098x10"% m
- V _ 500
1) Cc= Q =27 *Bo= 2= P
) V2 Q d 9.8x10*
@2 E=_Q = 5.08 x 10° V/m
io A * U = ;eo EZ
B U= =¢ E? _
=o = 1 4885 x 10 2x (5.08 x 10°)°
2
=114 Jm®
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Ex:8 Two parallel plate of area 100cm? are given charges of equal magnitude
9 <1017 c but opposite signs. The electric field within the dielectric material filling

the space between the plates is 1.5x<10°V/m

1) The dielectric constant is:-

a) 6.8 b) 4.2 c) 8.6 d) 1.22
2) The magnitude of the charge induced on:-
a) 0.77uc b) 0.46uc c) 0.89uc d) 1.2uc
Solution
A =100 x 10~% m? Q=9x10"" C E=15x10° V/m

K =2 Q=7

0
E_SOKA»
_Q
(1) K_soAE
9x10°7

6.8

K= =
1.5 x10% x 8.8 x 107 x 1072

1
) Q =Q( —K)
—o 10 71 L
=9x107'(1- =)

=77x10"" C=0.77 uC
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Capacitors connection
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Ex: 9 in the figure

1) The equivalent capacitance is:- |

a) 2uF b) 10pF ¢) 15uF d) 5uF |

2) The voltage (potential difference) across each capacitor is:-

a) 5V b) 10 V c) 24V d) 30V V=247

3) The charge on each capacitor is:-

a) 120uc,240uc b) 240uc,120uc
c) 80uc,160uc d) 160uc,80uc
Solution
C,=5x10 °F C,=10x107° F V=24V

Cil/lC; — Cq=C +C=5x10"°+10x10"° = 15x10°°F

Cl//Cz —> Q1:C1'V

=5x10 ®x24=12x10"* C=120 uc

Q =GC-V

=10x 10 ° x24=2.4x10"% C =240 puc
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Ex: 10 in the figure

1) The equivalent capacitance is:- G =3uf G
1| |

a) 3uF b) 6uF c) 2uk d) 9uF

2) The charge on each capacitor is:- v=24V
a) 12uc b) 48uc c) 4uc d) 3uc
3) The voltage across each capacitor is:-

a) 4AV,2V  b) 16V,8V ¢) 5V, 10V d) 9V, 18V

Solution
C:=3x10°F C,=6x10"°F V=24V
. =12
0 C.C series Corm GG, _ 3><_2><10 =94 10-5 F
(2) C,+C, 107°(3+6)
o 1 1.1 _2+1_3_1
Cq 3 6 6 6 2
1.1 2 Cu=2uF=2x10"°F
Coy 2
() C,C S =Q,=Cy-V
= 2x10 °x24 = 48x10 ° C=48pc
Q  48x10°° Q  48x107°
Vl= = 6 :16V & V2= = 5 =
C; 3x10 C, 6 x 10
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Ex: 11 in the figure shown the equivalent capacitance of the combination of capacitors is:

| | e
’ C, |2;,LF
a) 2uF b) 1uF c) 0.86uF d) 1.3uF
Solution
Cy
aglad) . T o M

58 Ales e Lala T 5l 038 Jidd Cog wilaan aic

Aol Jea s L% Aglie Alsa i JS Cog lsny

* Cz//Cg —)C23 :C2+C3:3+3:6Mf

. Cy
* C11 C23’ C4 Serles, i - i + i + i
Ceqq C1 Cp Gy
—— Cy
1 1 1 7
= — + — + — = —
2 6 2 06

Cy
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6
“ Cq= — =086 f

Ex:12 If V,, =30V. the energy stored by the group o{cc::apacitors shgvc\:/n in the figure

IS:- ,__‘ i
C =24uF Y ——2C
2C
a) 2.5mJ b) 4mJ c) 5.1mJ d) 3.5mJ
Solution
C, = 24uf V =30V ‘_{Cf C2
C2:C3:C4:C5:48uf |__ —1
— — O
Cs
1 ) .
U= U= CaV
C4
C2 , C3 ’ Clei = i+i+i:i:>C':4—8:16Mf
C' 48 48 48 48 3
C1=|24
* Cs/IC' —» C" = Cs+C=48+16=64 uf | N _ |16 pF
C5 =48 _
C
""""""""""""""""""""""""""""" 24
« c. series C _24><64_175 f '—{
1 — L = = 175p 1
24 + 64 —— 64

*

) 1 )
U = 17.5x 10 6x(30)2x5 = 79%x107° J =79 m
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Ex:13 A 30uFcapacitor charged to 3 V and 40uF capacitor charged to 4 V are
connected to each other (+,+)(—,—) the charge on the 40 pF capacitor after the two

capacitors are connected and reached equilibrium is:-

a) 2x107°C b) 1.4x1074C 0)3.5x107!C d)3.8x107%C
Solution

C =30x107° V;=3V Q, =2

C,=40x10°° V=4V

L, =CV,=90x10°C & Q,=C,V, =160x107"° C
Q+Q2= Q) + Q) =250x10"°

Q; =(250x107° — Q)

Q _ Q
Cl C2
250x107° -Q, = Q,
30 x107° 40 x107°
30x107°- Q, = 107° - 40x107°. Q,
70x107°. Q) =107° = Q) =14x10""*cC

OsSo O YD am Legd o Jisiall seall lla 1Y :dda gala
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' -4
V= Q) :l.4><10 _ 35y
C, 40x10°

Ex: 14 in the figure shown the energy stored

In the 3uF Capacitor is: 3uF
| |
|
a) 18uC b) 27ud c) 5444 d) 9ud B
|
|
2uF
Solution 9V
Cy C,
—
Ql:Q2 V1+V2:9 ||
||
Ay jadl e /] LegsV Cs
CV:=CV ;
1 Va 2 V2 a5 e s »

Cl V1 = C2 (9 — Vl)

C1V1=9C2 - V1C2
3x10°8Vv,=9 x 6x107% —6x107% Vv,

9><10_6V1=9>< 6x10°°

V=6V
1 1 _
U, = EC1V12 = ExBxlO 6><(6)2

=54x10° 3 = 544
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