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Correction of SW N° 03
Conductors and capacitors

Exercise 1

T (S),+Q
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Neglecting the influence of (C) on (S), let's find the charge q of (C). JI77
Remember that when the conductor is connected to the ground, positive charges
flow towards the ground and the potential V=0.
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After the influence, positive charges flow to ground and the conductor (C) will have a
negative charge and zero potential. V¢’=

Ve=Ve +Vsc=0

with Vc: is the potential of (C) before influence and VS/C: is the potential of (C) after
influence of (S) on (C).

kQ .
VS/C = TS with (QS=+Q)

So Vp="L1+2=9

kqc
v, = ¢
C— R

> qc = — & with d=0A

Exercise 2
R, mR/2
O o
Q) (Q2)

Let's find Q1'and Q2' after influence:
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By connecting the two conductors with a wire ; a single conductor is created with Q'l and Q'2
are the charges of the two conductors.
After influence when this conductor is in electrostatic equilibrium:

kQi _ kQ; Q1 _

= The potential is constant: V’ = V’ = =
P 1= 27 R T Ry Ry Ry

- The total charge in the formed conductor is the sum of the charges of the two conductors,
since the charge carried by the wire is neglected.

Q1+Q’2=Q1+Q2
Q_Q Q1 Q;
R, R, =< 2 3
Q+Q=Q+Q, (Q1+Q;=25
0 =2%
={ > 50 Q,=15pC=Q, et Q) = 10uC =Q,
22 4+Q;,=25

The charges on the two conductors have not changed, so there has been no charge
displacement, as the two conductors are far apart and the charge on the wire is negligible.

Exercise 3

1- equivalent capacity
Ciand Cyin paralelle
C12=C1+Co=1+2=3 uF
1/Ceq =1/C12+1/C3 +1/C4 =1/3+1/3+1/3=1
so Ceq=1 pF
The charge on each capacitor
We have Qeq= Q12 =Q3 = Q4 =Ceq. U= 12.1=12 pnC
so Q3 =Q4=12 pC
we have also Ci and C:in paralelle so Uix=U1=U> = Q12/ C12=Q1, C1 =Q2/ C>
Qeq= Q12 =12uC = Up=Q12/ C12=12.10%/3.10°=4V
SO Q1/Ci=4V = Q:1=4.C1=4nC
In the same way Q> /C> =4 =Q>=4.C,=8uC

2- Potential difference across each capacitor (direct method)

U1=U=U12=Q1 /C1=4V and U3z=Q3; /C3=4V then Us=Q4 /C4=4V
3- Energy stored in the capacitor C»
Eco=(1/2) QU2=(1/2) . 8.4 = Ec1=16 yj
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Exercise 4
1) The capacity of the two capacitors in parallel, C ;3 = C > + C 3 =6 mF

and the capacity of the entire circuit:

1 1 1
D et
Cab C; C23
Ceq=2,0mF
2) The charge on the first capacitor is the same as the charge on the whole combination,
because it's the only thing to which the left wire is connected. This charge can be found from
the capacity.
Qeg=01=Ceq.Veq=12m C

There is a charge Q 1 on the opposite side of the first capacitor, which must also come from
the next capacitors as they are equal to each other. Therefore,

0:=03=(172) Q1
0:1=12mC Q0:=Q3=60mC

2) Wehave Vi=Qi/C,; hence V;=(Qi/Ci)=4,0V
And V=V 3=(Q/C)= 2,0V
4) the capacity is:
0.0

V. Ed so C=2.010°F
5) Energie is :
Ep =5CU? =2.QU so E=18 107/

Supplementary exercise 1:

A | ]
A 1- Equivalent capacity IC |
1
Cz3=62+63=10+4‘=14,uF ::C23
1 1+1+1 1+1+1 10 c L4uF B
_—= _— —_— == —_— _—= — =
Cog Ci Cpp Cp 2 1477 14 ea” —
Cq

2- Charges carried by capacitors

In a series connection: Qas= Qc1 =Qc23 =Qc4 avec Qas= Ceq Uas Uas=Uci+Uc23+ Ucs

Qoq = CoqU = Qoq = 1,4x12 = 16,8uC U=Uap=12 volt

Qeq = ch = QC4 = QC23 = 16,8uC

And U23 = UZ = U3 :>—QC23 :%:%
C23 Cz C3
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Qcy3x C2  16,8x10 Qc,3xC3 _ 16,8x4
= = = = 12uC and = = = 4,8uC
QCZ C23 14 l’l‘ QC3 C23 14 ) l’l‘

1- Capacitors voltage

U, =% =%~ gavolr and U, =% = 1% = 24v01t

Cy 2 4

and Uy = U, =12 — 8,4 — 2,4 = 1,2Volt

B. The capacity of capacitor
V=/[Edl=E[ dl=Ed

o
C= F— 30x1073

Ed so C=

= =20.10° F
100x0,015

C. The energie is :

Ep =5CU? =2.QU so E~18 107/
Supplimentary exercise 2: ICI] Cy
Q 10 —
1. QC1=C1UAD='UAD=CL11=T IC,Z ;
= I CS
:UAD 2.5Volt N D ]
| —
Cs
A F7
|
2. Qg = CyUysp = 3.5x2.5 = 8.75uc Cs |
ch = C3UAD = 25x25 = 625‘UC I I C6
3. UBD = 2 VOlt
Qc4 = C4UBD = 5x2 = 10‘UC
and Qs = CsUpp = 5x2 = 10uC
4. Let's calculate Ceq:
Ci123=C1+Co+C3=4+3,5+2,5=10uF 1 I ¢ |
Cizs Cias
C45=Cy+Cs=5+5=10pF
C75=C7+Cs =5+5=10pF
1 _ 1,1 _1,1_2 _ N ||
Corr G TG 10710 107 Coqr = SuF Cosg C6|
1_1+1_1+1_ZC I
Coqz Crg  Co 10 10 10=> e~ K

Ceq:Ceql +Ceq2:5+5: 10 MF

5. Energy stored in the capacitor C; :
Ecy =5 CiUfp = 24 (25)% = 12,5yj



