Py

LSl Ms{b Qj.g)." i p—e«é

‘ ol Al e sl e3le

ol plus () e Se.s CEDC206



https://manara.edu.sy/

[

6)jliall

:Kirchhoff’'s Laws <84 nS Ligils

Ohm's law by itself is not sufficient to analyze circuits. However, when it is coupled with
Kirchhoff's two laws, we have a sufficient, powerful set of tools for analyzing a large variety of
electric circuits. Kirchhoff’s laws were first introduced in 1847 by the German physicist Gustav
Robert Kirchhoff (1824—1887). These laws are formally known as Kirchhoff’s current law (KCL)
and Kirchhoff’s voltage law (KVL).Kirchhoff’s first law is based on the law of conservation of

charge, which requires that the algebraic sum of charges within a system cannot change.

5,23(1824-1887). 544 Csya9y0liw g SUHI Glnall L 01847 ale § 80 Jo¥ (il 9all 0auds eidg i pS. Asbip ST 3l gl (0 degidiag
by gl Limdd) Lads 0g3ls J) Jo¥) dg-dpS (9518 idua(KVL). azld 9218 g3l8g(KCL) Jladl i nS Ogilaauly Loy (il 5411 oda
i O oS ¥ Ll S5 13 Aupaed! gl g 9asma o
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:Kirchhoff's Laws 84.d 1S Ligil3
Kirchhoff's Current Law (KCL) Jo¥| Ldg-énS (1433
Sl Lo e Js¥1 iy 05305
(Lo Ayliedl lyled! ggazme Solun Bude J) dls Il oLl g g0me)

Kirchhoff’s current law (KCL) states that the algebraic sum of

currents entering a node (or a closed boundary) is zero.
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where n is the number of branches connected to the node and li is the nth current entering (or leaving) the

node. By this law, currents entering a node may be regarded as positive, while currents leaving the node

may be taken as negative or vice versa.
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:Kirchhoff's Voltage Law (KVL) Ul 9g4nS (gl8
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Kirchhoff's voltage law (KVL) states that the algebraic sum of all

voltages around a closed path (or loop) is zero.
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R ! (Gme) o Sy
AALY :Voltage Divider Circuits
5 kQ
_|_
45V = 10 kQ2 R, G Adl Aacud! dcdadudl 8yl Lot oS3
~ Mg 45 V m.\wtmucaajﬁbdi&."
7.5 kQQ Led s oo lia
)\/\/\’ ‘W‘—’ 9
i R, =5[kC2],R, =10 [kQ)], R,=7.5 [k(]
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45V =

R,
5 kQ )liell
_I_
= 10 kO § R,
7.5 kQ
AMNN——
R3
R, R, R, Total
R [k€2] 5 10 7.5 22,5
| [mA 2 2 2 2
V [Volts] 10 20 15 45
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R. R, R, Total
R [kQ)] 5 10 7.5 22.5
| [mA] 8 8 8 8
V [Volts] 40 .o| 80,4| 60, | 180,
aaal Lales gluw (Am R, Aglall e idall gl of 5591 il (e Lasdl
R, daglal! e silall ot
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Vr1 10V

Vigra 45V 180V

Ve, 20V

Vigrtag 45V 180V

Vs 15V

Vigtal 45V 180V

Py
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40V

80V

60V

= 0.22222

= 0.44444

= 0.33333
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OPEN CIRCUIT BEHAVIOR

T I % " OUTPUT VOLTAGE UNDER -NO LOAD- CONDITION (open circuit)
vV, T _1u. NO
| LOAD R,
éRz Vout Vour = V1 ° R; + R,
o

BEHAVIOR UNDER LOAD OUTPUT VOLTAGE UNDER LOAD

I 35
V,—=— 3 1,.. WITH . (RZ//RL)
out — V1
1 LOAD V V, -
S v 3, R, + (Ry//Ry)
2I L
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Determine the value of voltage V shown in Fig. ‘i
50 V — 60 |V
2 B
4 Q) O
50V —
o b e ()
out — in
T L R; + R,

Voltage V= (=) X 50 = 30 [V]
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Two resistors are connected in series across a 24V su pply and a current of 3A flows in

the circuit. If one of the resistors has a resistance of 2(2 determine:
a) The value of the other resistor and

b) The potential difference (P.d.) across the 2C) resistor.
If the circuit is connected for 50 hours, how much energy is used?

R,=2Q R,
. FESONS
V
A 1
[=3A
a7t
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a) Total circuit resistance R =

Value of unknown resistance R, =8 —2 = 6 [Q]

b) P.d. across 2€2 resistor, Vi=1:R,=3%X2=6[V]
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Alternatively, from above,

A, TR
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Energy used = power X time

W=VXIXt

W =24 X3 x50=3600Wh = 3.6 kWh
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:Current Divider Circuits

g adl Aheud) Leyaddl Byl Lyad oS
Mg 6V diesd e aieShle 1€ AN
L R, R, R, 7 22 e t“'“ o a_isij. ﬁ%«;—i
1kQ) < 3kQ < 2 k] Lﬁ-‘-.‘.ﬁ £ 423 lag

R,=2[kQ]R =1[k(2],R,=3[kQ],

Aaglie JS 3 5;U1 go,adl lyls cbilus M5 (e 8ludl ol il p gdicug
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R, R, R, Total
V [Volts] 6 6 6 6
R [kQ)] 1 3 2 0.545
| [mA] 6 2 3 11
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v - s o Lelylsg alaglalll o cendd ) alddle ol Lo Lasius Lisld 8y1uld szt ais daucd iy Liad 13
:24 volts s aviey dslad! ! aie Jliew! dice Lple hazi (a1 milid | G¥1 Joazd

R, R, R, Total
V [Volts] 24 24 24 24
R [kQ2] 1 3 2 0.545
| [mA] 24 8 12 44

Ry Aaglall pe )l bl dasd canint Lolad glune Ao R, Leglall pe U1 5Lt of BasY1 milidl oo Lasls
Al loglie Rasdy by JSb Blas Aakisell g9 ,all il o of (61 )] acie Zaid i oo oyl e
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23y Ll Anls i ST 5Ll g 9,40 il cve 5L JS o Bl o0f s ) i dylina S
g el il il e BB 8ol o0 2l e
Ry 6mA  24mA

= ———=——— = 0.54545
Loty 11mA  44mA
[z 2mA  8mA 018187
liotagy 11mA 44mA
Irs 3mA 1Z2mA
— = = 0.27273

Lot 11mA  44mA

A 855 51 s AN 23y Ll ((5ima) e Syt gyl Il o Lo L a1
aa¥ e alall IMS e e Loe il o Say et Ladgs . 4l 2eud 399 2]
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"SR, Zaslie U6 e ML Ll
Viotal = Vn = ltotal * Reotal rdge yatll 351l >
| - R R
In _ total total ' In _ Itotal . 'Ic;tal
R, n
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R R
Current divider formula 1, = I,y - ——  —fotal
Rn ~ Rp

- Rn Ry
Voltage divider formula V., = Viya , <1
Rtotal Rtotal
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For the series-parallel arrangement shown in Fig. find

a) The supply current,
b) The current flowing through each resistor and

c) The p.d. across each resistor.

HE-:'SQ
—L 1
Ri=25Q Ay =40
— 1
R,=20Q
/ [—
200V o
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a) The equivalent resistance R_of R, and R, in parallel is:

The equivalent resistance R, of R, ,R_and R, in series is:

Ry =25+ 1.5+ 4 = 8[Q]

Supply current [ = _ = 25 [A]
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b) The current flowing through R and R, is 25A. The current flowing through R,

[ny = Rs [ = ° X 25 = 6.25 [A
RL™\R,+R;)  ~ \6+3 =625 [A]

The current flowing through R,

[ne = R, [ = 6 x 25 = 18.75 [A
RST\R,+Rs/  \6+42 = s i

(Note that the current flowing through R, and R, must add up to the total current

flowing into the parallel arrangement, i.e. 25A)
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c) The equivalent circuit is shown in Fig.

P.d. across R,,i.e.
F}.1=2.5 Q HX=1'5Q H4= 4Q

— -1
V1:I'R1:25X25:625 [V] Vi -/, -t Vi
1=25A
200V

P.d. across R, i.e.

Vg =1+ Ry = 25 X 1.5 = 37.5 [V]
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c) The equivalent circuit is shown in Fig.

Hence the p.d. across R, Ry=25Q Ay=15Q R4=40Q
V,=1-R;, =25%X4=100[V] lf,—j
I=25A
200V

Hence the P.d. across R,

= p.d.across R; = 37.5 [V]
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For the arrangement shown in Fig. find the current |

[ 20 4140 I

17 V 2 Q 8 Q
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Req = 11(2//8) +1.4]//9} + 2 = 4.25[Q] l

[= -4
= 325 A
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Ry = 2.2 X !
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