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Corrected final exam electricity

Course guestions: (6pts)

1. A metal sphere (S) of radius R, initially insulated (AQ=0). (1.5pts)
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e When (S) is approached with a +q charge, this positive charge attracts the negative
charges of the S sphere and repels the positive charges.

The total potential will be : V' =V, + V; = K% + K;—Z (0.5pts)

e When the potential is cancelled (grounding V=0), the positive (+) charges of S are
neutralized (they flow to ground) and the sphere becomes negatively charged. (0.5pts).

Where :V '=0(0.25pts)
SV =Vi+Vp=Ki4K2=0
=0 = —% (0.25pts)

2. Definition of a capacitor Plane: This is an assembly of two surface-charged planes
under total influence. (0.5pts)

Capacitance of a Plan capacitor:

__Q _Q
ks (0.5pts)

The field created by a plane is given by this formula E=

o
280 !
e The field created by two planes:

E =E +E, = +=(+k) + —Z(—k) (0.25pts)
250 280
E= Zk Coulomb Theoreme (0.25pts)
0

e Calculating the potential difference:
E= —gradV
0.5pts
{ E=E(2) (0.5pts)
E= —‘;—Z = dV = —Edz (0.25pts)

VI_VZ = fEdefei

Ogo

dz =< (z, — z,) = —e=U (0.25pts)
&o &o

e The capacitance of a spherical capacitor:

Q (;—S so C= % (0.5pts)

C= (V1-V3) - e
0
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3. The current density J rerepresents the amount of charge passing through the unit area per
unit time (0.5pts). 7 = oE. (0.5pts)
4. The shape of the elementary electric field dE for a linear load distribution is :
dE =214 = k31 (0.5pts)

Exercise 1: (07 pts)

1- Equivalent capacity :

1 1 1 1 1 1 1 10
Ceq TG C23  Cy T2 + E+? T 14 = Ceq - 1,4,LLF (OSptS)

2- Charges carried by capacitors :
In a series connection:

Qeq= Qc1 = Qczs =Qcs (0.5pts) with Qeq= Ceq E et E=Uci+Ucos+ Uca (0.5pts)
Qeq = CogE = Quq = 1,4x12 = 16,8uC (0.5pts)

Qeq = Qc, = Qc, = Qc,, = 16,8uC (0.5pts)

And Uz3 = U, = U; (0. Spts) = —= a3 _ Q0 _ Q¢s
23 C2 C3

= QCZ Qcy3x C2 — 16,8x4 —4 8‘[,[C (0 5pts) and QC3

C23 14

QC23x C3 _ 16,8x10
C23 14

= 12uC (0.5pts)

3- the ddp of capacitors

ch 16 8
¢ 2

QC4

U, = = 8,4Volt (0.5pts) and U, = =t = 222 = 2,4Volt (0.5pts)

And U; =U, =12 -84 — 2,4 = 1,2Volt (0.5pts)
4. The energy carried by C; is:

E, =-CU? =~.QU (0.5pts) so E,=1810°J (0.5pts)
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Exercise 2: (07 pts)

1- Current intensity | using Kirchoff's laws :

with: R1=2Q, R,=20Q2, R3=12Q, R4=6Q, Rs=16Q and E=24 V R;
Nods law: I=11+1, (0.5pts) (0.5pts) |,
Lope law: I, P

R: R
E-R11-R21,=0 (0.5pts) B 5

I 4 2 R4
R2|1-R34|2-R5|2:0 (05pt5) 1
e F
L A T R T

Re R TR, 6Tz 12 R = 40 (05pts)

2011 - 1612 - 4‘12 - O 2011 - 2012 == O

I,=1; so 24-241,=0 then I,=1;=1 A (0.5pts) and [=2A (0.5pts)
2- The current I using the equivalent resistance:

Ras=16+4=20 (0.25pts) ,

1 1 1

2
:—+ _ ~
R

(0.25pts) = -+ - = — = Ryz45 = 10 Q (0.25pts)

R2345 345

Req:R1+R2345(O.25ptS):2+10:12 Q with E-Reql1=0 (0.5pts)

S0l = Riq =2 = 24 (0.5pts)

3- Circulating currents in resistors Rzand R, :

U34=Ra4l,=4x1=4V (0.25pts) With Us, = Us = U, = Us, = Rsl} = R,IY (0.25pts)

U. 4

SO {I 34

2 R 12
3

=1 o _Usa 4 _ 2

=34 (0.25pts) and I = R 6 S A (0.25pts)
4- we have Pt = U*I=Req. I°= 12*4= 48 W (0.5pts)

In the other hand: P = EI =24V x 2A = 48W (0.5pts)

Conclusion: P+ =P (0.5pts)



