R = £:> —%—Q'mz
pA P 14 m

2
A=nar’= ﬂ(iJ
2

r = radians of section.

=Qm or Q.cm

d = diameter of section.

Conductance ( G ):-
c-1-_L -4 Si S
R i Py (Siemens (S))
A
Prefix :-

cepti ( e\, \ gge C

eci 10" d
Kilo 10° K
Mega 10° M
Giga 10° G
Tera 10" T

Example: What is the resistance of 3 Km length of wire with cross section area

6 mm” and resistivity 1.8 uQcm .

Solution:
N Pl (1.8><10‘6><10‘2_)>< 3x10°) 4,
A (6x107°)



Example: What is the resistance of 100 m length of copper wire with a
diameter of (1 mm) and resistivity 0.0159 pQm .

Solution:

pt _ (0.0159 x10°)x100 _ (0.0159 x 10 °)x 100

R = = =2.02Q

[1x103j2
72 T

t )

Effect of Temperature on a resistance :-

préVe

R,-R, R,-R_ R-R

AR
slop = — = constant = = =
AT T,-T, T,-T T-T

Example: The resistance of material is 300 Q at 10C°, and 400 Q at 60C°. Find
its resistance at 50 C°?
Solution:

_R,—R__ 400-300

=20Q/C°
T,-T, 60-10

R-R, _R-300 R-300
T-T, 50-10 40
R-300 =80 = R =80+300 = R = 380Q

27-



E= I[R1 + R2 + R3] = IRT

The current in the series circuit is the same through each series element &

_E_V
R R

Pt:P1+P2+P3:E.I

Voltage Source in Series:-

—- - - —-

I .
+ — |+

E, E, E; C@fu

2\
20V 10V ®te‘5 Er=E, — E, E;
“ l0§T=20—10—3=7

| ‘+
E, E, E; Et
5V 6V 7V Er=E; +E, + E;

Er=5+6+7=18

-17-



Example: Find the current for the following circuit diagram?

2Q ‘
I |
L \
lOVij Qﬁl
6V
3V
Solution:
Er=10+7+6-3=20V
Rr=2+3=5Q
I:IT:E1:20:4A

rd CO ‘u\(

Kirchoff's voltage law ( K.V. Lﬁ tes
The algebraic sum (% qlbm ound %{y’&(% ath is zero.
SrenteW - qe 18 °
: pao
Where m is the number of voltages in the path ( loop ), and V,, is the m™

voltage .

\

-18-



Example: For the following circuit diagram, Find I using:-

a) Ohm's law.

b) K.V.L.
70 40V
|
o0 ﬁ 10Q
10V —— 20V
L ] ‘ |
‘ |
17Q
10V
Solution:

a ) By applying ohm's law :-
I:ET:20+4O—10—10:ﬂ:lA 0 \(
R 10+7+6+17 40 a\ C .

oleS

b ) By applying K. VL, ; m N
\,\@W ;I\TE(L 10[2@ LN 1710
P(e 10—40?@&@@1(6+7+ 10+17)=0

40 _

“40=-1(40)=1= 1A
40

-20-



- SV —
| S -

a Il

Example :- Find V,, Vy, V¢, Va, , Vi and Vi, for the following diagram .

10V a b
— ]

2Q 3Q

Solution :-
RT—R1+R2-é\|\|"
@(@\’3 fo
RT 10 ¢
E-V,-V,=0
V,=E-V,=10-(2%1)=8V
Vo=Vs=(1%5) =5V =V, :V.=0V

or E-V,-V;-V,=0 = Vy,=E-V,-V3=10-2-3=5V
Vab=Va—Vp,=8-5=3V
Voe=V,—-V,=8-0=8V
Vie=Vp, -V, =5-0=5V

-32-



Example :- For the parallel network in fig. below , find :-
a)R;,b)E,c)It,,,d)P,; giventhat R =4 Q ?

It
4A L
100 200 D
Eii
Solution :-
a)
1111
e e
R, R R, R
111
S
4710 20 R, \
0.25=0.1+0.05+ — Otesa

d)

or

-39-



Current Source :-

Example :- Find the voltage ( V) for the circuit below:

10 A

Solution :-
Vi=IR =10%2=20V ifR.=2Q ICDTVS é/ R 250
Vi=IRL.=10*5=50V fR=5Q
Example :- Calculate V; , V,, V; for the following cct.:
Solution :-
Vi=IR =5*2=20V VITRI 20
V,=IR,=5%3=15V I=5A TV
V=V, +V,=10+15=25V COV\‘}R .

\ 2

ese
WO 7

Source Con e@ﬂé“ Om O“ ’L
P (Ae\!age sout@ age E and series resistor Ry can be replaced by

a current source with a current I and parallel resistor R as shown :-

a

==
R

REONGE
| N .b

«—— Current source to voltage source

Voltage source to current source E—

-48-



Solution :-

I 2 3|12
D=|-2 1 0}-21
0 4 2104

LD =[1%¥1%242%0%0+3%(=2)*4] - [0*1#3+ 4% 0% 1+ 2% 2%2]

D=[2+0-24]-[0+0+8]=—22+8=-14

Example :- Find V,, V,, V; from the following equations :-
2V +4V, +2V; =28
5V, -2V,-10V;=18
Vi +8V,-20V;=-8

Solution :-

cO-
RE @M«O‘e‘s ot

e\N o Db ol

uk

18 -2 - 18—2
D [-8 8 -20|-88
V, = —L= =
D 2 4 2124
5 -2 —-10(5-2
1 8 -20]18
[8%(=2)*(~20)+4%(-10)*(~8)+2*18*8]—[(-8)* (- 2)*2 +8*(—10)* 8+ (- 20)*18 * 4]
V, =
[2%(=2)*(=20)+4*(=10)*1+2*5%8] - [1*(=2)*2+8*(=10)*2 + (- 20)*5*4]
V, = 2976 _ 435y
684

-53-



2 8 2 |28
5 18 -10|518
D 1 -8 -20(1-8

V2=—2:
D 684
2 4 8|24
5 -2 181(5-2
1 8 -—-8|18
V3:&:
D 684

Star — Delta ( Y - A ) and Delta — Star ( A — Y ) transformation :-

1.) Delta — Star ( A — Y ) transformation :-
If the value of Rag , Rca , Rpe are
known, and we need to get the values
of R4, Rg, Rc ; then :-
_ RyRa NO‘\‘GSR
Rpg + Roa + Rec _‘( Om

— ReaRec
Ras + Rea + Rec

o R
If Rap=Rec = Rea =Ry, in this case R, =R, =R === Ry

or RY:%

-54-



50\/

609@

60V 75V

409

-I (5+15+60 ) + 601, - 50—-75=0
-1, (3+60+40 ) + 601, + 60=0
Rearrange:-
-80I; + 601, =125  mmeemmeemmeeeeeeeee
601, - 103, =-60  mmemmmmemeee-

D, O-
e (s,N@tesa\e ©
2 A\ Om66 ol 109
Example( 6 ):- Solve the following circuit diagram:

[6§2] 10Q2

/ID
20V VOT

b
N ®)
>

L

-65-



Kcl at C:
I6+11—I4=0
(VB—Vc)G6+[(VA—Vc)-E1] Gl—VcG4:O

Rearrange:

A: (VB—Va)Gs5-VAG3+(Vc—Va)G-EiG; =0

B: (VA—-Vg)Gs+(Vc—Vp)Ge- Ve G, +E; G, =0
C: (Ve—V¢c)Gs—VcGs+(Va—Ve)G-EiG =0

Hence, we can arrange the above equations in the following form:-

A: -VA(G +G3+Gs)+VpGs+ VG +E G =0 - (1)
B: -Vg(Gy+Gs+Gg)+VaGs+VcGg+EG, =0 - (2)
C: -Vc(G TGyt Ge)+VaG +VpGe-EiG =0 -7 \'( (3)

Then, we can find V, , Vi, V¢ by tﬁlﬁt@%%ethod

Example 2 \,\ he follow TAt Qgram using nodal voltage .

prevty o

@ 3A 139D @
2A
35V T 30V
47::444,[:::] E— }
6Q 11Q
25V
Solution:

First we simplify the circuit and make a less nodal point.

-73-



:(9) 5 _yaalaal)

e GilS sla o Joie A ae a2

(V) Al jall /A g Sl Asaig) anid

Network Theorems:-

1- Superposition Theorem:-

In any circuit network contain more than one sources ( voltage or
current ) to find the current ( or voltage ) in a certain part of a network , remove
the sources of the network and find the current ( or voltage ) in the existence of
only one source each time. The resultant current ( or voltage ) will be the
algebraic sum of current ( or voltage ) due to all sources when acting
independently once a time .

(Removing the sources means:- Short circuiting tl\e éol@gobi%&nd open
circuiting the current source) . NO‘esa .

o 109
Example {:,-\Ieﬂ\lf(;‘lxmng ecirftlglieg)aﬁn, find all branch current's using

su@Ko ion theorez@ ag

25V

-79-



:(10) 3 _palaal)

e GilS sla o Joie A ae a2

(V) Al jall /A g Sl Asaig) anid

2-) Thevenin's Theorems:-

L5 8 Badna Aaglie & ALl 5 Ll slad costhaall IS 1 lal) Gile) 8 sk

Any two terminal linear network can be replaced by an equivalent circuit

of a voltage source ( Ey, ) and a series resistor ( Ry, ); as shown in figure below:-

Rth a
.
a I e
I
Complex |
network Ry — B | D K

Ry +RL

Steps to find Eﬂ, 4( Om N ’X_OB

¢ ortlog 5ietwork across which the Thevenins
equivalent c1rcé e find.

2. Mark the terminals of the remaining two — terminal network.

Hence; | = Ey Otesa\e ’

3. Calculate Ry, by first setting all sources to zero ( voltage sources are
replaced by short circuits and current sources are replaced by open
circuit ), and finding the resultant resistance between the two marked
terminals.

4. Calculate Ey, by first returning all sources to their origin positions and
finding the open circuit voltage between the marked terminals.

5. Draw the Thevenins equivalent circuit with the portion of the circuit
previously removed replaced between the terminals of the equivalent

circuit.

-85-



Example 2:- Find the current in

network?

the 25Q resistor for the following circuit

2V

10Q 40Q

250

20Q

20Q

Solution:-

1.) Find Ry :

R, =(10//20)+(40//20)

. 10%20  40%20
T 0520 40120

e\ “0«\\

20Q
2.) Find Ey, :
) 2
é% 60
V. + 10*i - 40*1 =0 10Q 40Q2
30 60
oc:@_ézﬂ—067v 2V A B
60 30 60 -
— Voc
S E, =0.67V
th 200 20Q

-88-



o] i "
Ik
o] i = el
) D 35
uk
2 )R: :th]; Zj +1+3+2=10Q=R NOteSa\GB-CO
Giew O o of »
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2A CD 10V

6V

|
20 D /1Z> \%490 o. u\(
NO©SO

grof® | Al § 107
? 1&1*2 =0 Ia

—121,+10-6+(2%6)=0= 1, =1.33A

~81,+6+(2*2)=0=1, =125A

From KVL
6=V, +(4%1.25)+(6%1.33)-(2*2)=0

V., =6+5+8-4=15V

15
10+10

=0.75A
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