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EXERCISE 01
1- Determination of the total charge on the inner surface of the small shell.

According to Gauss’s law:

0 = # E. d§ _ Qen;losed _ qinner(SszLL SHELL)
0 0

The electric field is zero everywhere inside the conductor c

E=0=0 = 0= qinner(SMALL SHELL) = 0

2- Determination of the total charge on the outer surface of the small shell.

Since no charge resides on the inner surface of the small shell, the total charge of + 2q must reside
on its outer surface.

3- Determination of the total charge on the inner surface of the large shell.

According to Gauss’s law:
o # B 48 Qenclosed _ q(SMALL SHELL) + Qinner (LARGE SHELL)

S =
€o €o

S¢

The electric field is zero everywhere inside the conductor

E=0=0 = 0= Qenciosea = 0
Qenciosea = Q(SMALL SHELL) + Ginner (LARGE SHELL) = 0
= Qinner (LARGE SHELL) = —q(SMALL SHELL) = —2q
4- Determination of the total charge on the outer surface of the large shell.
q(LARGE SHELL) = qpper(LARGE SHELL) + q,yter (LARGE SHELL) = 4q
= —2q + qouter LARGE SHELL) = + 4q

= Gouter(LARGE SHELL) = +6q



EXERCISE 03
A parallel-plate capacitor has circular plates of 8.2 cm radius and 1.3 mm separation.

1- Calculation of the capacitance.

. K
For a parallel—plate capacitor: C = SOT

gomr? _ 8.85x10712xmx(8.2x1072)?2

For circular surface: S = nr? = C = —
d 1.3x10

=C=1.4x10"1"F = 140 pF
(1pF=10"'*F)

2- The appeared charge on the plates if a potential difference of 120 V is applied.
Q=cv=14%x10"11%x120
=0=17%x10"2C=17nC

(1nC=10"° C)

EXERCISE 04

The total capacitance Ceq between A and B:

.. . . 1 1
Association in series: — = Yt —
Ceq C;

Association in parallel: C., = YL C;
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EXERCISE 05
C,=12uF,C, =2 uF ,C3 =4 uF, V=12V
1- The charge and the voltage across each capacitor.
the equivalent capacitance between points A and B
1 12 uF 1 12 uF
L 4 4 L o _6x12 _
12\;"2 ﬁ;lpf j 2VT ]: j 12Vy T Ced 15+12_“'lF

el

V=

| Cyy=2+4=6 UF

Ceq = 4 1F

Q=CeqV=4%x12=2 Q =48 nC
Q=Q; = Q23 = 48 nC (C4 and C,3 are in series)
48

_0i_18
;12

Vi+ Vas, Vaz =Vz =Vs3, Q23 = Q2+ Q3
V=Vi+ Vo =Vas =V -V, =12 —4=V,; = 8V
SVy =V, =Vs=8V
Q,=CV,=2%x8=Q, = 16 uC
Q3= C3V3=4%Xx8=Q3= 32nC

V1 3V1:4V

2-The energy stored in each capacitor.

1 1
E = — 2 _ 2
ZCQ ZCV
So:

1 , 1 "
5 CiVi? =5 12x 42 = 96

Eq

1
E2=52x82=64u]



1
E; = E4><82=128u]

The total energy stored in this network is:

1
E=E,+E,+E;=288p] = —c V>

EXERCISE 06
C, =1pF,C, =2pF,Cs = 4pF,C, =5pF

1- The equivalent capacitance between points A and B.

C
‘_”—I C12 Ca4 =
| | — | T 0B T A ” 1
14+2=3pF 4+5=9pF X9 _ 325 pF
2pF L“J 349 P

5pF

Ceq = 2.25 pF

2- Calculate the charge on each capacitor if Vag =12 V.
Q=C.,V=225x12= Q=27pC
Q=Q12 = Q34 =27 pC(Cy2 and C34 are in series)

V= V12 + V34_
Viz =V =V, Q12=011+0Q:
Q1 Q2 Cq
Vip=V1=V= T Q1——Q
1 C; C;

=Q; = —>27= Q;=18pC

1
0:1=710:>0Q,=5;18=>0Q, =9pC

V3g =V3 =Vy, Q34 =03+ Q4
Qs Q4
Vg =V3=Vy= TG =03 =—Q4

C3
Qs4=Qs+Q4=C—4@4+Q4



> Qu=
5
:>Q4_ =E27:> Q4= 15 pC

3 4
Q;=220=> Q3 =15 Q3 =12pC

3- The voltage across each capacitor.

_e_9_ .,
V1—61—13V1—9V

V,=2=2V,=9V
2
Vi =V,(C1 and C, are in parallel)

V3=2=Z5V;=3pV

=&
Ve=2-So vy, =3pr
s 5

V3 =V4(C3 and C, are in parallel)
V=V + V3,4 (C2 and C34 are in parallel)



