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Ohm'sLaw :- Ohm'slaw states that the voltages (V ) acrossaresistor (R) is

directly proportional to the current ( 1 ) flowing through the resistor .
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% Theresistance of short circuit element is approaching to zero.

% Theresistance of open circuit is approaching to infinity.
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Electrical Energy (W) :-

°P:Wt—:>W:P.t KWh
W = Pt
= (V.I)t
= (1ZR)t
:[ﬁ}t
R
Energy in KWh (W) = Power(P) time{t)
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Example : For the following circuit diagram , calculate the conductance and

the power ?

30V

Solution :

V__ %
R 5x10°

_1_ 1
R 5x10°

=0.2mu

P =1V =(6x10°)x30 = 180mwW
or P=12R=(6x107)x(5x10%) = 180mw
or P=V2G = (30) x (0.2x10°)=180mw

vz (30)

— = =180mW
R (0.2x107)

or P=

Y-

y—

5 KQ




Efficiency (n) :-
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Example: A 2 hp motor operates at an efficiency of 75 %, what is the power
input in Watt, if the input current is (9.05) A, calculate also the input

voltage?
Solution:
1 hours power (hp) = 746 Watt
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h :ixlOO%
P

2x 746 1492

0.75= = P == =1989.33W
i 0.75

P-El=E=" 1998 _ 519802000
| 905

Example: What isthe energy in KWh of using the following loads:-
a) 1200 W toaster for 30 min.
b) Six 50 W bulbsfor 4 h.
c) 400 W washing machines for 45 min.
d) 4800 W electric clothes dryer for 20 min.

Solution :
_ P(W)xt(h)
1000
1200 x 30 +6x50x 4+ 400 x 45 + 4800 % 2
W 60 60 60

1000

_ 600+1200+300+1600 3700

= = 3.7KWh
1000 1000

D.C. Sour ces:-
The d.c. sources can be classified to:-

Amper - hours

generators .
Photo cells.
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4- Rectifiers.
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VTL E
TE

V = E = constant voltage element
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| =1, = constant current €l ement
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Series Circuit :-
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Va=1.Ry
E-Vi-V,-V3=0 = E=V,+V,+V,
“E=1.Ry+.R+|.Rs
E=I[Ri+R,+ Ry = I.R;

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

Vl V2 V3

E_ VM VY
R R R R
P =P, +P,+P,=El

Voltage Sourcein Series:-
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2 | o | r— r;
El E_j_ E3 El
5V 6V 7V Ey=E;+E;t+E;

E/=5+6+7=18
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Example: Find the current for the following circuit diagram?
IAY

—

10V —— 3Q

6V

Solution:
E;=10+7+6-3=20V

Rr=2+3=5Q
=1, = =D _ya
R 5

Kirchoff'svoltagelaw (K.V.L.):-
The algebraic sum of all voltages around any closed path is zero.

V., =20

m

Ms

=1

3

Where m is the number of voltages in the path (loop ) , and V,, is the m™

voltage .
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E-V=0
E=V
_V_E
"R R
LV A
—1 ] L
R, R;
ETTT
E—Vl—V2=0
E=Vi+V; , Ri =R+ Ry
| — E :V1+V2
R, R,

Example: Use K.V.L. to find the current in the following circuit diagram?

I R

e H

Vl L
I — N § -

Solution: FromK.V.L. dV=0
~ Ei-Vi-E;-V,=0
E.-E;=Vi+V,
Ei-Ex=IR +IR;
Ei-E=1(R1+Ry)

=-5"F
R+R
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Example: For the following circuit diagram, Find | using:-

a) Ohm'slaw.
b) K.V.L.
40V
70 ‘
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L ‘ |
62 ﬁ 1002
10V — 20V
T I ‘ \
I ‘ |
17Q
10V
Solution:

a) By applying onm's law :-

| E 20+4O—1O—10_@_1A
R 10+7+6+17 40

b) By applying K.V.L. :-
10+6l +71-40+101-20+10+ 171 =0
10-40-20+10+1(6+7+10+17)=0

40 _

40=-1(40) =1 =—=1A
40



