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Correction of SW Series N° 04
ELECTRO-KINETICS

Exercise 1

1- To calculate the equivalent resistance, simplify the circuit:
Ren =16 +4+4=24Q

8 Q 6 Q
C E 8Q
A — - A — C lﬂzl— E
T ual|l 2 — 12Q
40 24 Q ¢
o = B 50 D g F
8Q D g0
oty 1_z2_1 —C
Then Reqz 24 24 24 12 A ] 8 Q :
So Req2=12 Q
T 24 24 Q
Req3=12+6+6=24 () B D F
8 Q
8 Q
A
1 =i i=£=i SO Req4:12-0-
Reqs 24 ' 24 24 12
— 12 Q
So BT
Req=8+8+12=28 O 84D

2- The intensity | of the current delivered by the generator, specifying the direction of flow:

E= Reql=1=-—
Req

So 1=22=724

28 28Q
3- the potentiel Vac=Rac 1=8x2=16V
The current flowing in the CD branch
In the ACDBA Loop (in this direction) I
E-Vac-Vcp-Vps=0 A ] E
=E-81-2411-81=0 l1
E-16] _ 56-32 I
h=——=——=14 T 24 Q 24 Q []
24 Q
4- Ver voltage between points E and F
In the CCLD Loop (in this direction). B I ]
F
1 8Q I 60
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Vbc-Vce-Ver-Vrp=0 =VEer= Vbc-Vce-Vrp

= Ver=2411-612-61>
Io=1-11=2-1=1A

VEer=24-12=12 VV

The current flowing through the EF

14 12
Ver=Rerler 2 Ip =2 ===0.54
REF 24
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2. Calculate the voltage VGH between points G and H, and deduce the current in the branche GH.

Ver= VEc+VeH+VHr=(4+16+4)1” so I'=12/24=0.5A
Then Ver=0.5 * 16=8Q

3. Power dissipated by the generator:

P =El =56V x 2mA = 112mW
Exercise 2 :

1- Calculation of currents Iz et I3: (figure 3)
Loop 1:R:111=0= 11=0
Loop 2 : Rzl2- E=0 = 1,=1A
Loop 3 : Rzlz- E=0 = 13=3A
Calculation of generator output current:
Node C we have : I+ I3= le=4A

2- Calculation of currents Iy, 12 et I3: (figure 4)
Node A: I1=l2+ I3
Loop 1: E- Rili— R212=0
Loop 2: R2l2 —R313=0

I]. R1=3 00
—s—— 11—
A B
Is
I, L/
R,=120 0 __ _

_E-Rolp _ _
lh R, 4(1-1) R=300 o1y Rs=40 0
1
and ls="22 = 31, 50 4(1 — L) = I, + 31, N
3

I, =054 and I, = 2As01l; =3I, = 1.54 2oV

YT Rs=1200
3- Find I, using Reg: Figure 4
Req= R1+( R2* R3)/( R2+ R3)=60Q A
We have E=Req 1150  11=E/ Req=120/60=2A
. —lae—1 > =1
Exercice 3: R: I2 I3 R3
The current intensity | using R2 Ras

Kirchoff's laws :

e Law of nodes : I:=1>+15

Law of loop:
E-R111-R21,=0
R2l2-R3l3-Ra4s513=0
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1 1 1 1 1 3
—:—+—:—+—:—:>R45:4Q
Rys Ry Rs 6 12 12

201, — 1615 — 415 = 0
Il = 12 + 13
2012 - 1613 - 4‘[3 = 0 20[2 - 2013 = 0

{12—211—2012=0
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I>=I3 so 12-241,=0 Then I>=13=0,5 Aand I1=1A

2- The current | using the equivalent resistance:

_16+4= L1, v i1z _
R345—16+4—20 Q f Rosas - R, + Rass - 20 + 20 - 20 = R234,5 - 10 Q
A
Req=R1+R2345=2+10=12 Q with E-Regh=0 s0, = —=2=14 _|
Req 12 T+ E

2- The ddp to the R2: U>=R2l> =20x 0,5=10 V

3- The power generated by R>: P2=R2(l2)?>= Uax12=10x 0,5=5 W
4- Circulating currents in resistances Rsand Rs

U45:R45|3:4X0,5:2V With U45 = U4 == U5 — U45 == R4,I:); - RSI:);,

RS

Soly=7f=2=jAand j="2=2 =4

Exercise 4 . R2 _

Urz2 =R2l2 50 12 = Urz /R2 = 8V/2kQ = 4mA " 15
Urs = Rsl2 = 4kQ x 4mA = 16V R3 R ﬁm [] R4
Uas = Ur2 + Urs =8+ 16=24V

Uns =Rl3 50 R = Upg /I3 = 24V / 2mA S N D
Then R = 12kQ

Uag = Urs =Urs =24V et R4 =Rs and ls=Is =Uas/ R4 with ls=I5 = 24V/3kQ = 8mA

We apply the law of knots to the point A :

I1 = Io+ I3 + Is+ls = 2mA + 4mA + 8mA + 8mA = 22mA
Uas =E —Rili1so E=Uas +Ril1

E =24V + 1kQ x22mA then E=46V
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Exercise 5 :
Circuit simplification:

Y

lh ‘-3 Il IZT |3

»
Ll >

Ry R,
Ri12 l Ra l A

Rz Rs Rs Re
Rse
E; E
T [ T = EZT___
1

1 1 1
Ry3 20 20 10

and R123=10+10=20 Q ,

=t = o R =20
In this circuit, we have two generators: E1 and Ea.
E1 is a generator because it gives the current 11, E2 is also a generator, it gives the current I2.
2- The curents Iy, > et I3
Law of nodes: I1 + I2= I3

Law of loops :
E1-Ruzsli-+Ralo-E2=0 =20-20 11-+512-10=10-20 11+512 =0 (1)

E2-Ralz-Rssl3=0 = 10-512-215= 0
10-512-2(l1+12)= 10-2 11 -7 1, =0
10-211-71,=0 (2)
We do (1) — 10%(2) we will ahve (10-20 l1-+515)-(100-2011-7013) =-90+75 1,=0

(1)-10x (2)=90-751,=0=1,=1,2A, and (2) =10-8,4-211 50 11=0,8 A
And 15=1,2+0,8=2 A

Additional exercise
1- Assuming the capacitor is fully charged, calculate the currents 11, 12 and 13.

Since the capacitor is fully charged, the current does not flow, so the circuit will be as

follows:
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Law of nodes Iz= I+ I2
According to the law of loopes:

Ei- R1 1 + R2 I2- E2 + ral2-r1l1 =0

Ei1- R1 I3 -Rsls-ril; =0 so Ei- Ry It -Rsli- Ralo-ril; =0
By replacing Is with I1+12, we will have:

Ei- (R1 +R3+ r)li- Rzl =0

E2 —(R2 +R3+ r2)l2- Ral; =0

E1=12V, E>=8V, ri=r=1Q, R1=4 Q, R»=3 Q, R3=5 Q
12-10 I;- 512 =0

(8-511-91b=0)x 2 =16-1011-18 =0

-4+12 1,=0 so 1,=0,3 A

10 1345 12-12=0 (1)

51149 12-8=0 (2)

In doing so : (1)-2x (2)=4-131,=0

We then find : 1o)=0.3 A, 1:=1.05A and I3=1.35A
2- The difference in potential between A and B

Ua=Va-Ve=E2 -1l =7.7V
3- Capacitor charge Qc

Find the potential difference across the capacitor:
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Uc=Uap=7.7 V
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The charge Qc

Qc=C Uc=2x7.7x10°=1.54 uC

The energy stored in the capacitor is :

Ec=1/2(C U%)=1/2(2x 10) (7.7)?=59.29x 10 joule
4- The power generated by R3

P=Us 13=R3l3?=5x(1.35)?=9.112 Watt
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