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Symbols and Abbreviations

Quantity Quantity unit unit Symbol
Symbol
Current I Amper A
Differnce of \Y/ Volt \Y/
potential
Resistance R Ohm Q
Resistivity p Ohmmeter Q.m
Energy Joul Joul J
Force F Newton N
Power P Watt W
Capacitance C Farad F
Induction L Henry H
Frequency F Hertz Hz

International system of units

Symbol Unit Unit of symbol
Length L Meter m
Mass M Kilogram Kg
Time T Second
Electrical current | Amper A
Temperature i i Kelvin K
Luminous intensity Em Candela Cd




Electro motive force (EMF): Force that causes current to flow.

Potential difference: The difference in potential between two points in an
electrical system.

Volt (V):The unit of measurement applied to measure, the difference in potential
between two points. Its unit is volt (V).

Amper (A): The unit of measure ment applied to measure the flow of electrons
through a conductor. Its unit is Amper (A)

Resistance(R): The appility of material to appose the flow of electrons. Its unit is
ohm (Q).

The resistance of any material depends on:-

1- The kind of conductor.

2- The length of conductor.

3- The cross-sectional area of the conductor.
4- The temperature of the material.

Ohm's law:

I | R
R=V L
! +
Where
V R

(1) is the current Amper A
(V) isthe voltage  Volt \ —

I

(2)



I=1.5A

light

i1

120V
V (V)

A0.4A

I(A)
3)

Q

1.5x 80
120V

> |~

(R) is the resistance  Ohm

Examples 1:-
0
3000
Examples 2:-
V=ILR

V
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Power: is the amount of energy transferred or converted per unit time. the unit of
power is the watt.
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What is the electrical power of a device depending of ?
It is Depending on:
(1) The amount of current flows in an electric device.

(2) The potential difference between two ends. According to the following

Examplesl:-

An electric teapot with a power of (1200W) if the current flowing in the teapot
(5A)calculateThe potential difference between two ends of teapot?

Sol:-

Examples2:-

Calculate the current flows in an electrical device of (1000 W) and operate at a
Voltage of (220V)

Sol:-
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Examples 2:-

Two resistances (202, 4Q) connected in series with each other and then connected
To the ends of the potential difference source (12 v) Calculate:

(1) The equivalent resistance.

(2) The total current and the current passing through each resistance.

(3) The potential difference on both ends of each resistance

Sol:-

(1)

Rr =R, +R,
Rr=2+4
Rr=6Q

V1=IXR1 V1=2X2 V1:4‘V
V2=IXR2 V2=2X4‘ V2=8V



Connect resistors in parallel I A clagliall by

R1 R2 R3

The properties of this link Ll 1 (ailad

VT=V1=V2=V3
IT=11+12+13
1 1 1 1

—_— =t — 4 —
Rr Ry R; Rs

Examplesl:-

Find Ry for the cct shown?

Sol:- R, =20 § R, =50 §

1_1+1
Rr R, R, . _




Examples2:-

The resistance (3€2, 6€2) are connected in parallel to each other and then connected
to the ends of an electric source. The total current in circuit (6A), Calculated:

1) Equivalent resistance.
2) Potential difference on both ends of each resistance. (H.W)

3) Current flowing in each resistance.(H.\W)

Sol:-
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Examples3:- (7 R1=2Q
a. Find the total resistance for the series circuit At e
: R3;=5( I
b. Calculate the source current Is MA -7
- — V3 +

c. Determine the voltages Vi, V2, and Vs.

d. Calculate the power dissipated by R;, Rz, and Rs.

sol:
a)Rr =R, + R, + R;
Rr=2+1+5
R; =8

b)13=£%=%;=25A

C) V1 = 1R1:(25X 2):5V
V, = IR,=(2.5% 1)=2.5V

V3 = 1R3:(25X 5):125V

P, = I2R,=(2.5)?(1)=6.25W

_VZ (12.5)?

P, =31.25 W

R3



For the network shown find:

1. It

2. Pt —— 18V § 30 § 60

Solution:
It = Vt/Rt
Rt = 3*6/3 +6 = 2Q S sY) day Ll

It=18/2=9 A
Pt=Vt*It=18*9=162w
I1=V/R3Q=18/3=6A

12 =V/R6Q =18/6 =3 A
It=11+12=6+3=9A

Pt=18 *9 =162w Al 4ay Hdal)

2A 10 R
Exp. —>AAN AN\ N

Pt =40 w, Find the value of R ?

Solution:
Pt=It* *Rt —> 40=2%*Rt —> Rt=10Q
Rt=R1Q+R3Q+R —> 10=R+4Q —> R=10-4=6Q
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L: length of the conductor (m)
A: cross-section area of conductor (m?)

p:Specific resistivity of the material (Q m) Caualil) Sl 98 5 4 sall A glaal)

L
R=pz



Examplesl:-

A copper conductor of (100m) length,with adiameter of (1mm),if the resistivity

of a copper is (0.0159 uQ) . m),find the resistance of the conductor?

2

1
A= (EX 10‘3) x 3.14

A =0.785 x 107°m?

100
0.785%10~6

R=0.0159x 107° x

R=2.02 Q

H.W

(a) Calculate the resistance per unit length of a 22 nichrome wire of radius
0.321mm. (b) If a potential difference of 10V is maintained cross alm length of

nichrome wire, what is the current in the wire. pnichromes=1.5%10°Q.m.



Examples2:-

What is the resistance of 3 Km length of wire with cross section area 6 mm?

and resistivity 1.8 pQcm .

Sol:

pl _ (1.8x107%1072)x(3x103)
A 6x10~6

Examples3:-

A 20 metre length of cable has a cross-sectional area of 1mm? and a resistance of

5 ohms. Calculate the conductivity of the cable?

Sol:
R =5 ohms
L =20m

cross-sectional area of the conductor is Imm? giving an area of: A=1x 10~°m?.

L 20
L0 a—— ——— = 4 M/m
RA 5X1x107°



Examples4:-

Calculate the resistance of a piece of aluminum that is 0.1m long and has a

cross-sectional area of 10 m2. What is the resistance of a piece of glass ?
pai=2.82x10°8Q.m, pglass=10°Q.m

Sol:

The resistance of aluminum

0.1
10~4

Ru=ps=282x10"%(-%)=282x10"50

The resistance of glass

l 0.1
Rgiass = p5 = 101° () = 108 0

Examples5:- A 0.9V potential difference is maintained across a 1.5m length of
tungsten wire that has cross-sectional area of 0.6mm? . What is the current in
thewire? p = 5.6 x 1078 Q.m

Sol:-

From Ohm's law,

=% Wherer R= p£
R A
-7
— Q — O.9><6>i10 — 6.43A4
pL 5.6x1078x1.5
(16)



Voltage divider rule (v.d.r) 40 i) aaaddi () 413
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Vr =Vgy + Vi

asl P8 s V) = LRy

VT =IR1+IR2 VT

[I - (RllfRz)] Ry

VrRy

IR,=
R{+R,

R,

(Q3) Derive the voltage divider rule (v.d.r) equation(V1 = VTR1Req)?V, = R TR,
1 2

Vr

Examplesl:- Find the voltage V;and V,?
_ VR, R1=2 Q R:=4 QO

7R, +R, —'\/\\//\/\/—’\/Y/\/\'
1 2
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+
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nme

10V

(19)

10x100
156

V,=6.41V

V
Vi
£



(20)

H.W

By using Voltage divider rule (v.d.r) find V1,V2,V3?
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20
Sol:- —
1=12A
R, el
1 4Q
R{+R, —

Examples2:- Determine the current I, for the network of Fig. using the

current divider rule.
I=6A

R4
I,=——I7
R{ + R,

4
I =5 (64) = —(6A) = —(6A) =24



Examples3:- By using current divider rule (c.d.r) .Find I1,?

1I=42mA
_——> _ _
I I2 I3
. 60 240 480 §

Sol:-
(24)(48)
24+48

16(42mA)
2-"16+6

24 QI 48 Q= =16 Q

= 30.54mA

(H.W) Determine the magnitude of the currents I, I, and for the network of
Fig?

R,
— WV
1=12A | h 2Q
e
R,
A
= Wy
1 40



Delta-Star transformation:-

To convert from Delta-Star transformation use the equations:-

c c
Rc
R2 R3 N
= Ra Rg
l.‘. R1 B A 8 ‘L
Fhby (Beita) (Star) ™
- ™
. . R.,R.,
Ry, = R, R, + R, + R,
. — BaRs + RsRc + RARC R, — R, R
T R, R, + R, + R,
R.R
R.R, +RaR-+ R.R nt-— 273
= % & R, TR,
A




Examplesl:-
For cct showns determine the resistance between points (1,2)(2,3)(1,3)?

sol:-

(4,5,6) N Sila glaall J g 300l oy 53

G L I el Tl e s L
o8, JSal i LS

R{R;
R12=R1+R2+

3
6.3
R12 = 6+3+T= 13.5Q

RaR;

Rys =R, + R; +
23 2 3 R1

R23=3+4+%
R23=9.Q

R3R4
R,

R31=R3+R1+

4.6
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11—12+13+I4—15=0

or

11+13+I4=12+15

Examplesl: Determine the currents Iz and |4 of Fig Kirchhoff’s current law

Sol:-

At a:
> I

entering = Ileaving
L+L=1I
2A+3A=1I

13 == SA
At b:

Z Iemering = & Ileaving
L+1s=1,
SA+1A=1,
14 =6A



Examples2:- Determine the currents Iz and Is of Fig. through applications of
Kirchhoff’s current law

Sol:

M e

For node a,

I, + I, =L

4A+3A=1L

and L=TA

For node b,

I; =1, + Is

TA=1A+ I

Is=7TA—-—1A=6A
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Voltage Law
0

10V
=4V

Examples1:- By using K.V.L find V,V,?
V2

SOL:-

10 'V2
+10=V,
'6'V1 + Vz



Examples2:- Using Kirchhoff’s voltage law, determine the unknown voltages for
the network of Fig. below

+ 40V -

Solution:

For Fig a

60V-40V-V,+30V=0

and Vi,=60V+30V-40V=90V-40V
=30V

For Fig b

-6V-14V-Vx+2V=0

Vx=-20V+2V

=-18V



Examples3:- By using K.V.L and K.C.L find I, I, I3?

SOL:-

Y aleall Cui 5 s
=2, —4l; = -2
—I, —4l; = —6
L+1L,—-13=0

_211 + 012 - 4‘13 = _2
011 - 12'413 = _6
Il + 12 - 13 = 0

-2 0 -4 I -2
1 1 -1 I3 0

2. 0. —41 -2 0
o\—a\x 0 -1 =-2-4-8=-14

s U S B |

|Al=

,.

\ — —
Al = «4| -1=-2+24-8=14
|1| [ 11*()\

|4, |= -6 —4|0 —-6=-12+8-24=-28

-1 0 =141 O

-2 -2 —4]—2 —2
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Examples4:- Write the mesh equations for the network of Fig. below, and find the
current through the 7-Q resistor ?

610}
- \ ==
L, ' L),
- gl oy g
8032 1 :j:} a 2 Z7a
i ' ' '
ll II
- I' — —_— - 'I -
4V - Ay
Solution
IL: B +60+2M0ML —20M)L =4V
L: IQ+20)L— QML =—9V
and 1611 — 212 = 4

912—2112 —9

which. for determunants. are

1611 pe ..12 = 4
—2I, + 9L, = —9
16 4'
—lD ot - g
il i 2 9 — l44+8: 136
16 —2 144 — 4 140
—2 9
= —0.971 A
(35)



(Thevenin theorem) o s Ay las

Al 5eS 5l A (pma raie o gl Euny g Auali 5 4l s il sall <l ylas anl (e dy ylaill o3 yiiad
Lol ¢Sy 5300 o3 (o Aladll 500 Liles O Jasasall gl ady 130)) e A il a3 iy
gl S Lagie by Gl (el (o 2l (3 o 5o 4 il po bl 35l 8IS 2 e
o Ll s 131 550l 2K RSl e gliall (5 sl Aol dia glia s Alann Lt 5 A sida 5l g

(( Ol ola

SR

O 3 (A8 g o el el 1) 303 gl) A il 5 500 240 02
A il S 550 b LeS il RS e i) aRy

(5 el il 1 A e ) T e Bl 55503 00 5 e

Jaall i i) e sl e a5

Fie. Thévenin equivalent circuit.




Examplesl:- Find the Thévenin equivalent circuit for the network in the shaded
area of the network of Fig. below. Then find the current through RL for values
of (2,10 ,and 100 Q) ?

Sol:-

BO6EN)

tn=Rilk=s0ven -

2Q

RE,  (60)OV) 54V

= = =6V
R+R 60+30 9

En'—'

En,
Rn . ; RL

6V
200+210Q

=100 Fﬁwsﬁ.

e B
20410000

IL=

RL=2QZ IL= =154

Re=1000: I =0.0594




