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Physics 02: Electricity and magnetism University Year 2023-2024

Series N° 03: ELECTROKINETICS

EXERCISE 01
- The radius of the cable (r).

V _ 1.6x1072

Wehave: V =R.I = R = FiiRTrent R =1.33 x 107502 (R: resistance)

_1.72x1078x0.24

s = S =3.1 x107* m? (S: surface)

R=p-=5=2=5
S R
The cable has a circular cross-section, so that:

.r.2

S=nm
:r:\/gzxj3'1x,:0_4:>r=9-93 X 1073 m = 9.93 mm

EXERCISE 02

The equivalent resistance between points a and b.

Ry
a a a
R, R R
45=> 245= => Req
b b b
R3

R, and R; are inseries: Rys = R, + Rs =514+ 35= R4 =8.6 2

. 1 1 1 1 1
R,s and R, are in parallel: = R—45+ e e T s Ryys =1.50

Ry, Ryssand R areinseries: Reg = Ry + Ryus + R3 =24+ 15+3.6 =R,y =7.502

EXERCISE 03

1- The equivalent resistance between points a and b



Ry Raz Ry Req
MY
e = ||/
4 Iy h i b

' L _ 1,1 _1,1 —
R, and R; are in parallel: o —R2+R3 —7+10:>R23 =4.12 Q2

2- The current in each resistor if a potential difference of 34.0V is applied between points a and b

Vap = Regl > 1=72=—=1=1.994
eq .

R;, R,zand R, areinseries: 1=y =I,3 =1, =2 A
Vap =V1+ Va3 +V,

Vi=R,.[; =4x199=7.96V

Va=R, 1, =9%x199=17.90V
=

Voz = Vop— (Vi + V) = 34 — (7.96 + 17.9) = 8.1V
Vas=V,=V3=81V

vV, 8.1

V,=R,. L=, =—=—=1,=1.24
2 2: 1= 1 R, 7:>2

Vs =Rs. ;=15 L E:>12 =0.84
R, 10

EXERCISE 04
The currents Iy, I, and Is. I, 12V
According to Kirchhoff’s Current Law: =
Ii+I1,=13.................... eq.1 19[]
According to Kirchhoff’s Voltage Law: . :|4 2 |
From loop 1: '3

12V =405+ Uq oo eq.2 m[:l
From loop 2: &—h—

A S eq.3 H

eq2 =L =12— 41,

eq.3 =, = 225

:)12:2_2]3



L+, =1
=212— 4L 42— 21 =1,
=14= 71
=I;=2A
L=12—41,=12-4x2=1; =4A
L=2-2=2-2x2=1,=-2A

I, is in the opposite chosen direction

11212+13

EXERCISE 05
The current flowing in the network.
We assume that the directions of currents are as follow:

According to Kirchhoff’s Current Law:

11 —12+13 .................... eql
According to Kirchhoff’s Voltage Law:
From loop 1:
20V=612+ 1012+311 .......................... eq2
From loop 2:
20V = 413+ 213 +3 11 ............................ eq3
eq.2 =20 =161, + 31, =1, = 2"1‘63’1
0.3 =20 =615+ 3=, = 220
Il =12+I3
. _20-3h 20-3l
T 6
6 x (20 — 31;) + 16 x (20 — 31,)
:,>11 =
16 X6
, _6X20-6x3h+16x20-16x 3],
T 16 % 6

3



440-66 I 440

=1 = =961+ 661 = 440= 1621, = 440 =L, === =I; =2.724
. _20-30L
27 16
=, =222 o, =0.744

16

L=L+hLh=l=1, -1, =272-074=1;=1.984

EXERCISE 06
The current through each branch.

ov—L_ 143 69 §3 {1
I} 3VTT 1L,
a d

According to Kirchhoftf’s Current Law:
11+12+13=0 .................... qu
According to Kirchhoff’s Voltage Law:

From loop 1:
OV=181,— 61, +3V ..., eq.2
From loop 2:
3V=06I1,—3I3 ... eq.3
€2 =6=18L — 61, = = 22 =] ===
—3+461,

11+12+I3:0
3 2 3
=0=l,=—=1,=02A=200mA

1+1p+31—-3+61,
18

L="2=1 =22 =1;=0.4A=400mA

="l = =202 S 03=-0.6 A= —600 mA

I3: is in the opposite direction: I; + I, = I3



