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Serijska veza elemenata u strujnom kolu

e Kazemo da su dva elementa (otpornika) vezana u seriju ako 1maju

samo jednu zajedniCku taCku

e Serijsko strujno kolo €ine vise 1zvora (baterija) 1 potroSaca (otpornika)

povezanih u seriju

e U serijskom strujnom kolu jedna te ista struja protice kroz sve
elemente u serijskoj vezi

<——  Zajednicka

tacka

~
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Il Kirhofov zakon (za napone u kolu)

e Najprostiju strujnu konturu ¢ini serijsko strujno kolo sa viSe izvora
(baterija) 1 potrosaca (otpornika)

e Drugi Kirhofov zakon: U zatvorenoj strujnoj konturi suma svih
izvora (baterija) jednaka je sumi padova napona na otporima

SE =YR 1,
1=1 k=1

SE ~YR -1, =0
1=1 k=1

DE = ZURk
1=1 k=1




4 N

Il Kirhofov zakon (za napone u kolu)

e Usvojimo da se smjer obilaska konture podudara sa smjerom
proticanja struje kroz konturu

e [zvori (baterije) ¢e 1mati pozitivan znak ako smijer obilaska konture
1zlazi 1z (+) pola a uvire u (-) pol 1zvora (baterije)

e Padovi napona na otpornicima su pozitivni ako se smijer struje kroz
otpornik podudara sa smjerom obilaska konture

Smjer obilaska konture

ﬁ '\/Ii/l\, } E-Up+Up +Up =0
+

Uri
\
pL ( UR2+§R2 E:UR1+UR2+UR3
_Un, v |[E=1-R+I-R,+IR,
a’ VVv ®d
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Primjer:

Il Kirhofov zakon

é EXAMPLE 5—2  Verify Kirchhoft’s voltage law for the circuit of Figure 5-8.

V=2
_|_ —
MW
F»] V,=3V
— A nt
AW
_|_
E=15V= Vi=6V
AM -
V=3V
M-
Vs=1V

FIGURE 5-8

Solution If we follow the direction of the current, we write the loop equa-
tion as

ISV-2V-3V-6V-3V-1V=0
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Il Kirhofov zakon

Primjer:
Verify Kirchhoftf’s voltage law for the circuit of Figure 5-9.

FIGURE 5-9 V=4V

Vo=35V
Ey=2V =" - _
V=135V
I
L
E;=3V

Answer: 2V —4V +4V —35V—-—15V+3V=0

N




4 Serijska veza otpornika A
e Kroz sve otpornike u serijskoj vezi teCe jedna te 1sta struja I

e Na svakom otporniku pravi pad napona:|U, =1 R,

e Primjenom II Kirhofov zakona dobijamo:

E=U,+U,+..+U,
: E=I-R+I-R+..+1R,
| ngiUl E=I-(R+R,+..+R))
| I

Ry, +U3
? R =(R+R,+..+R)
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Primjer:

Serijska veza otpornika

éEXAM FLE 5—3 Determine the total resistance for each of the networks

shown in Figure 5-12.
50 10 k()
———AM ——AM
10 €} 10 kKQ
RT —» RT —
20 () 10 KO
o— VWV o———AAN/
15 £ 10 kQ
(a) (b)
FIGURE 5-12

N
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Raspodjela snaga kod serijske veze otpora

e Snaga koja se trosi na pojedinim otpornicima u vezi data je izrazom:

2
101=U1-1=U—1=12 R,
Rl
U2
P=U, 1=—2=]"-R,
Rz
U2
P=UI=—_=I"R,
Rl’t

e Enaga koju izvor predaje potroSac¢ima data je sa: |F.,,,, = E -1

~

e Ukupna snaga u kolu jednaka je sumi snaga koje se triSe na pojedinim

otpornicima u serijskoj vezi

P

ukupno

=P+P,+..+P
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Raspodjela snaga kod serijske veze otpora

Primjer:

éEXAMF’LE 5-4

FIGURE 5-13 Ry=4()

- o

1
1
ey
1l
(&)
=
<
F
1l
(@)}
-
4'A"A%
| ==

For the series circuit shown in Figure 5-13, find the following quantities:

a. Total resistance, Ry.
b.
c
d

Circuit current, /.

. Voltage across each resistor.

. Power dissipated by each resistor.

Power delivered to the circuit by the voltage source.

Verity that the power dissipated by the resistors is equal to the power
delivered to the circuit by the voltage source.

~
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Raspodjela snaga kod serijske veze otpora

Primjer:

Solution

a.
b.

C.

R.=20+60+4Q=120Q
1= 24V)(12Q)=2.00A
V,=(2A)2Q0) =400V
V,=Q2A)6Q) =120V
Vi=(2A)4 Q) =800V

P, =(2A)%2Q0)=800W

P,=(2A)%6Q0)=240W
P,=(2A)%4Q)=160W

CP.=(24V)2A)=48.0W

Pr=8W +24W+ 16 W =480W

~
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Raspodjela snaga kod serijske veze otpora

Primjer:  grGuURE 5-14 AN
Ry =200

— =120V R2=4OQ§

Ry =300
MWV

For the series circuit shown in Figure 5-14, find the following quantities:

Total resistance, Rs.

o =

The direction and magnitude of the current, L.

Polarity and magnitude of the voltage across each resistor.

e o

Power dissipated by each resistor.

Power delivered to the circuit by the voltage source.

=

Show that the power dissipated is equal to the power delivered.
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e Serijska veza viSe naponskih izvora moze se zamijeniti jednim izvorom
Cija je vrijednost jednaka sumi 1ili razlici pojedinih 1zvora u serijskoj vezi

E=E +E,+..+E

Serijska veza naponskih izvora h

E3:6V =

E4:4V =

E1=2V =

E2:3V =

E1=2V =

E2:3V —_

E3=6V =

Es=4V =

= 2V+4V=6V

Lo
» 1

— 3V+6V=9V
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e Serijska veza viSe naponskih izvora moze se zamijeniti jednim izvorom

Serijska veza naponskih izvora h

Cija je vrijednost jednaka sumi 1ili razlici pojedinih 1zvora u serijskoj vezi

E,=E +E,+..+E

+ +
E\=2V =/ E =2V =
+ - +
E,=3V =/ E2:3V+“ = 2V+4V=6V
E —15V+J— -J-
ek = —T "TEek::;V
+ - -
E;=6V =/ E3:6V+—“— +—“— 3V+6V=9V
+ +
E4:4V__--_ E4:4V_——
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uticaja na rad strujnog kola

R, =2kQ E,=3V

e Prikazana dva strujna kruga je ekvivalentna

Premjestanje komponenti u serijskoj vezi

e Redosljed komponenti u serijskij vezi moze biti promjenjen bez ikakvog

R, =2kQ

-

2
- E2=3V

= E, =15V

Ry =4k

~
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Premjestanje komponenti u serijskoj vezi

Primjer:

EXAMFLE 5-5  Simplify the circuit of Figure 5-18 into a single source in
series with the four resistors. Determine the direction and magnitude of the
current in the resulting circuit.

FIGURE 5-18 Ey=1V

~
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Primjer:

Premjestanje komponenti u serijskoj vezi

R, 20
— E3—1V
R, 4 Q)
S o
— E,=6V - E,=5V 100
R3§ 30
- E =2V
R4§ 1 Q)
(a) (b)
FIGURE 5-19

The current in the resulting circuit will be in a counterclockwise direc-
tion around the circuit and will have a magnitude determined as
Er 6V+1V -2V S5V

==L = = = 0.500 A
R, 20+40+3Q+1Q 100

~
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Naponski djelitelj

e VeliCina pada napona na otporniku direktno je proporcionalna je
vrijednosti njegove otpornosti.

e Veca otpornost veci

E=10V R2=8kﬂ-§

o

pad napona 1 obrnuto

E R
U,=1R=>U,=— R =>U,, = .
N R1 1 R1 Re 1 R1 R1+R2
Vy=8V
E R
Uy, =1 R2:>UR2—E-R2:>UR2—RI+2R2
E R
Uy =1'R =>U, =— R =U, = x :
R R +R,+..+R,
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Primjer:

Naponski djelitelj

éEXAM PLE 5—6 Use the voltage divider rule to determine the voltage
across each of the resistors in the circuit shown in Figure 5-21. Show that the
summation of voltage drops is equal to the applied voltage rise in the circuit.

Ry
aAAY
60

= E=18V 120§R2

70

MWV
FIGURE 5-21 R;

Solution

Rr=6Q+12Q0+70=2500Q

V, = (6Q>(18V) 432V
25 Q)

12
V,= (25 Q)(IS V) =864V

70
V, = I8V)=504V
: (ZSQ)( )

The total voltage drop is the summation

V=432V +864V +504V =180V =E
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Primjer:

Naponski djelitelj

EXAMPLE 5-6  Use the voltage divider rule to determine the voltage
across each of the resistors in the circuit shown in Figure 5-21. Show that the
summation of voltage drops is equal to the applied voltage rise in the circuit.

R
A\
6 Q)
- E=18V 12Q§R3
70
aA"AAY
FIGURE 5-21 R;
Solution

Rr=6Q0+12Q+70=250Q
(69

V:
250

)(18 V) =432V

120
V,= I18V) =8.64V

7
V, = I8V)=504V
: (ZSQ)( )

The total voltage drop is the summation

Vo=

432V + 864V +504V =180V =E
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4 Slovne oznake za padove napona u kolu

e Ponekad se za oznaCavanje pojedinih taCaka u kolu koriste slovne
oznake: a,b,c.d,...

e Usvajamo pravilo da je npr. napon Uab pozitivan ako je tacka b na
vecem potencijalu od taCke a, u suprotnom je negativan

R, =100 Q
— -
g
_|_

TE=50V  Ry=2500 §35 v

-

. =50V; U,=-50V;=U, =-U,,
. =10V; U,=-10V;=>U, =-U,
=25V, U, =-25V;=>U_, =-U,
U, =15v; U, =-15V;=U, =-U,,

S S
|

R; =150 Q)
a® AAAY ®d

N 15V Yy




4 Slovne oznake za padove napona u kolu h

Primjer:
éEXAM PLE 5=& For the circuit of Figure 5-28, find the voltages V.., V
V., and V,,
b A A A c
Rl = 10 Q
E,=3V =
- E] = 2 V .d
R, =30 () §
Ry =400 E;=4V
—WW———%,
FIGURE 5-28
Solution First, we determine that the equivalent supply voltage for the cir-
cuit is
K E;=3V+4V -2V=50V /
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N

Primjer:

The voltages appearing across the resistors are as shown in Figure 5-29.

Slovne oznake za padove napona u kolu

Vlz%ET

- (100 + ;gg - 409)(5-0\/) = 0.625V
Vz:;;—iET

B (100 + igg + 400)(5'0\’) = 1.875V
VB:%ET

) (109 + ;183 + 409)(5-0\’) =250V

~
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Primjer:

Slovne oznake za padove napona u kolu

0.625V
-+
"y MW ¢
R =100
VF =3V
*d
= E,=2V

Ry=300 §1.875v

_I_
Ry=40Q  E3=4V
a® J;\N\,_} II .,
FIGURE 5-29 25V

Finally, we solve for the voltages between the indicated points:

V,.=—-20V —0625V = —2.625V
V.,=—-20V—0625V+30V=+0375V
V,=+30V = 1.875V + 40V = +5.125V
V,=+1875V —3.0V + 0.625V = —0.500 V

Or, selecting the opposite path, we get
Vo= +40V =25V =20V =-0.500V

~




Idealni i realni naponski izvori

Kod idelanih naponskih izvora napon na krajevima izvora ostaje
konstantan bez obzira na struju opterecenja.

Vrijednost unutrasnje otpornosti idelanog naponskog izvora jednaka je
nuli (R,,=0)

Kod realnih naponskih izvora napon na krajevima izvora se mijenja sa
strujom opterecenja

Realni naponski izvori imaju unutrasnji otpor razlicit od nule (R #0)

FTTTTTY L Co v+
5 +| iNapon RS
E Eidealno__——_: izvora R L ' é ENapon R I
: E ] .| iizvora
' E i E Eidealno__——_ E +
Idealn1 naponski 1zvor Realni naponski 1zvor

/
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Primjer:

Idealni i realni naponski izvori N

EXAMFLE 5-12 Two batteries having an open-terminal voltage of 12 V are
used to provide current to the starter of a car having a resistance of 0.10 €. If
one battery has an internal resistance of 0.02 () and the second battery has an
internal resistance of 100 (), calculate the current through the load and the
resulting terminal voltage for each of the batteries.

Solution The circuit for each of the batteries is shown in Figure 5-38.

Rillt - 002 Q ] +
§ R, =0.10 Q

E=12V

O

S0

K (a) Low internal resistance




Primjer:

Idealni i realni naponski izvori

O

R, =0.10

E=12V

S0

(b) High internal resistance




4 Idealni i realni naponski izvori

Primjer:
FIGURE 5-38
Rint - 0002 Q:
12V
I= = 100. A
0.02 Q + 0.10 € 00
V., = (100 A)(0.10 Q) = 100V
R, . = 100 Q:
12V
= = 0.120 A
100 Q) + 0.10 Q 0120

V., =(0.120 A)(0.10 Q1) = 0.0120 V

This simple example helps to illustrate why a 12-V automobile battery
(which is actually 14.4 V) is able to start a car while eight 1.5 V-flashlight
batteries connected in series will have virtually no measurable effect when
connected to the same circuit.
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Paralelna veza elemenata u strujnom kolu

e Kazemo da su dva elementa (otpornika) vezana u paralelu ako su im
krajevi zajedno povezani u dva ¢vora

o /\Cvor a
o T T T T Cvor a
A B
\/ A B C D E
O (Vjvor b O l 1 l l (V:VOI' b
o Cvor a .
/\ o Cvor a
A Bl |C
o \/Cﬁvor b o ® Cvor b

~
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| Kirhofov zakon (za struje u ¢cvorovima)

e Suma struja koja ulaze u ¢vor jednaka je sumi struja koje izlaze iz

cvora:

Zlul :Zlizl

Zlul _Zlizl =0

[ +1.=1,+1,+I,

Is=3A

L=2A
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| Kirhofov zakon (za struje u ¢cvorovima)

Primjer: EXAMFLE &—1 Determine the magnitude and correct direction of the cur-
rents /5 and /5 for the network of Figure 6-7.

glII—EA _6 N
A=
_3h
| bR
NN b
-~
FIGURE 6-7 J‘\

Solution Although points a and b are in fact the same node, we treat the
points as two separate nodes with 0 () resistance between them.

Since Kirchhoff’s current law must be valid at point a, we have the fol-
lowing expression for this node:

I, =1+
and so

13211_[2
=2A—-3A=—-1A
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| Kirhofov zakon (za struje u ¢cvorovima)

Primjer:

éEXAM PLE 6—2 Find the magnitudes of the unknown currents for the cir-
cuit of Figure 6-9.

Iy
e
;=10 A
—_—
b C

FIGURE 6-9
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| Kirhofov zakon (za struje u ¢cvorovima)

Primjer:

Solution If we consider point a, we see that there are two unknown cur-
rents, /, and /5. Since there is no way to solve for these values, we examine
the currents at point b, where we again have two unknown currents, /5 and /,.
Finally we observe that at point ¢ there is only one unknown, /,. Using Kirch-
hoff’s current law we solve for the unknown current as follows:

I,+3A+2A=10A
Therefore,
I,=10A—-—3A—-2A=5A
Now we can see that at point » the current entering is
,=5A+3A+2A=10A

And finally, by applying Kirchhoftf’s current law at point a, we determine that
the current /, is

I,=10A -3A=7A
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| Kirhofov zakon (za struje u ¢cvorovima)
Primjer:

éEXAM PLE 6=3 Determine the unknown currents in the network of Figure

6-10.
I, =24 A
I, =24 A S Node a
—
\ L
13=11Al§ g;} 13=11Al§ I;«,lg
: I
Iy —
—\NN—— Node b —AAN ¢ Node ¢
I f:a“”"‘t%l fﬁl Is=6 Al%
b "'—,7 Node d
(a) (b)
FIGURE 6-10
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| Kirhofov zakon (za struje u ¢cvorovima)

Primjer:

Now, applying Kirchhoff’s current law to node a, we calculate the cur-
rent /5 as follows:

[,=1 + I
Theretore,
L=1,—-—1,=24A—-—11A=13A
Similarly, at node ¢, we have
L+ 1, =1
Therefore,

[4216_13:6A_13A:_7A
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Paralelna veza otpornika

e Svi otpornici u paralelnoj vezi 1maju isti pad napona:

Uy,=U,=..=U, =E

e Primjenom I Kirhofovog zakona za struje dobijamo:

I=1+1+..+1

e Primjenom Omovog zakona pojedine struje u kolu su:

I:UR1_|_UR2_|_ +URn
Rl RZ Rn
! a a
o—= o §-------- —_— +
; R
L= Ry § R, § Ry § Ur=E E=
R
O ® ®-----=- — —
b b
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Paralelna veza otpornika

e Posljednja jednaCina moze sa napisati u formi:

E E E
I = + +...t+—

"R R, R

n

e Djeljenjem posljednje jednaCine sa E dobijamo izraz za ekvivalentnu
otpornost otpornika u paralelnoj grani:

I 1 1 1 1 1 1 1
=t —t .+ — =—+—+..+—
E R R R R R R, R

Reciprocna vrijednost ekvivalentne otpornosti jednaka je sumi
reciprocnioh vrijednosti pojedinih otpornosti u kolu
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Paralelna veza otpornika — karakteristi¢ni slu¢ajevi

Paralelna veza dva otpornika:

+
"1

R, - R,

R, + R,
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Paralelna veza otpornika

Primjer:
EXAMPLE ©6—4  Solve for the total conductance and total equivalent resis-
tance of the circuit shown in Figure 6—13.

O

Rt RIS4Q R, S10Q
G

FIGURE 6-13 e

Solution The total conductance is

| 1
=G, +G, = + =1.2
Gr =G+ Gy =7 1 55

The total equivalent resistance of the circuit is

1 |

— — 0.800 O
G, 1258

Ry =

Notice that the equivalent resistance of the parallel resistors is indeed less
than the value of each resistor.

~
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Primjer: é

Paralelna veza otpornika

EXAMPLE 6-5 Determine the conductance and resistance of the network
of Figure 6-14.
O
R
R] R2 R3
> 18 Q) 90 § 60
Gr
FIGURE 6-14 o

Solution The total conductance is
Gy =G, + G, + G,
| 1 1
180 90 60
=0.05S +0.11S +0.16 S
=0.33S

where the overbar indicates that the number under it is repeated infinitely to
the right.
The total resistance is

Ry = ———=3.00Q
0.33S
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Paralelna veza otpornika

Primjer:

For the parallel network of resistors shown in Figure 615, find the total conduc-
tance, G and the total resistance, Ry.

100 Q) 400 O 80 () 10 Q)

. !

Answers: Gy = 0.125 S
R, = 8.00 Q)

N /
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Paralelna veza otpornika

Primjer:

EXAMPLE 6—-6 For the networks of Figure 6-16, calculate the total resis-
tance.
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Primjer:

Paralelna veza otpornika

Rl R2 Rg R4
Rt —» 200 O 2000 22000 S>200 0

] |

(b)

FIGURE 6-16

Solution

a. R, = w = 6 k()
k=200 g
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Primjer:

Paralelna veza otpornika

EXAMFLE 6—7 Determine the total resistance of the resistor combinations

of Figure 6-17.

R Rl R2
T—> 36 Q) 24 ()

3

O O
R Ry R
T— 3MQ S 1MQ
(o, O
(a)
O
R
R I
S 98 k)
O
(c)
FIGURE 6-17
Solution
(3 MQ)(1 MQ)
. R = = (0.75 M() = k()
& Re=Na+ 1m0 750
_ (36024 Q) _
b Ry = =020 = 1440
_ OBKOCKD) _ g

T 98 kO + 2 k)

(b)

2 kQ)
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Paralelna veza naponskih izvora

e Kod paralelne veze naponskih 1zvora ukupna struja jednaka je
sumi struja koju daju pojedini 1zvori

e Paralelno je moguce vezivati samo naponske 1zvore 1stih
karakteristika (napon, unutrasnji otpor)

E1 - 12V E2

: T’ 3 L Ré E,
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Primjer:

Paralelna veza naponskih izvora

EXAMFLE 6-9 A 12-V battery and a 6-V battery (each having an internal
resistance of 0.05 () are inadvertently placed in parallel as shown in Figure
6-24. Determine the current through the batteries.

I
( O
% R, R,
0.05 Q) 0.05Q
1 E Ey
T 12V T 6V
FIGURE 6-24 é o)

Solution From Ohm’s law,

E; 12V -6V

= = 60 A
Ry  0.05Q+ 0050

| =

This example illustrates why batteries of different potential must never be
connected in parallel. Tremendous currents will occur within the sources
resulting in the possibility of a fire or explosion.

/




Strujni djelitelj

Kod paralelnih kola napon na svim elementima je jednak

Pravilo strujnog dijelitelja omogucava odredivanje struje u pojedinim
granama na osnovu poznavanja ukupne struje u kolu

Kroz najmanju otpornost u paralelnoj vezi teCe najveca struja

Na osnovu omovog zakona vazi:

R R R
I'R=I-R=.=1-R| |[[==xI, ,="xI...1 ="x]
Rl R2 Rn
It
P .
E= _R_ 2R R, R, R,
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Strujni djelitelj — dva otpornika

e Za sluCaj dva otpornika u paralelnoj vezi ekvivalentna otpornost i
ukupna struja date su izrazom:

E E
_ R R, [,=—=
KRR R Ak
S— R +R
1 2
1,
®
R
[ =—2_.]
- R +R,
N §R1 §R2
R+R, °
¢
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Primjer: é

Strujni djelitelj

EXAMFLE ©=10 For the network of Figure 6-26, determine the currents /,,
I, and I,.
14 A
—_—
O \ 4 . 2

FIGURE 6-26 o . .

Solution First, we calculate the total conductance of the network.

1 L + 1 = 1.75S

= +
Gr 10 20 40

Now the currents may be evaluated as follows:

G, 1S
L =—5L=(——=]14A=8.00A
LGy (1.755)
L= = (222 V144 - 4004
Gy 1.75 S
G, 0.25 S
L==L=(—==]14A=200A
oGy (1.755)
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Primjer:

Strujni djelitelj

EXAMPLE 6-10 For the network of Figure 6-26, determine the currents /,,
I,, and I;.

Ry Ry R;
10 20 4 Q)
T
FIGURE 6-26 o . :

An alternate approach is to use circuit resistance, rather than conductance.

R, = éT = 1.7155 =0.571 Q

I = };—TIT = %)1414 = 8.00A
L= I;_Z[T = %}1414 = 4.00 A
L= };—ZIT = O"?—é”)mA =2.00A
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Primjer:

Strujni djelitelj

EXAMPLE ©6-11 For the network of Figure 6-27, determine the currents /,,
[,, and ;.

o

l]T: 12 mA

AL

R §R2 R3
6 k() 6 k() 6 k()

FIGURE 6-27 o

Solution Since all the resistors have the same value, the incoming current
will split equally between the resistances. Therefore,

_ 12mA
3

= 4.00 mA

~
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Primjer:

Strujni djelitelj

EXAMPLE 6-12 Determine the currents /, and Z, in the network of Figure
6-28.
20 mA
1
N I
R, R,
300 Q) 200 )
FIGURE 6-28 4l
Solution

Because we have only two resistors in the given network, we use
Equations 6—12 and 6—13:

I % I 2005 (20 mA) = 8.00 mA
= = mA) = 3.00 m
' R, +R, T (3OOQ+2OOQ)

R, ( 300 Q)
I =

I = 20 mA) = 12.0 mA
" R +R, 3OOQ+2OOQ)( mA) m
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Primjer:

Strujni djelitelj

EXAMFPLE 6-13 Determine the resistance R, so that current will divide as
shown in the network of Figure 6-29.

25 A

l] =5A
§R1 Rzgyul

FIGURE 6-29 o0—mon—u—

Solution There are several methods which may be used to solve this prob-
lem. We will examine only two of the possibilities.

Method I: Since we have two resistors in parallel, we may use Equation 6—

13 to solve for the unknown resistor:

__ K
R, + R,

I Iy

R,
A=[(—"L—)25A
: (R1+3()Q)( o

Using algebra, we get
(5A)R, + (5A)30Q) = (25 A)R,
(20A)R, = 150V

_ 150V
20 A

R, = 7.50 Q)
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Mjesovita veza otpornika

e Komponente izmedu ¢vorova mogu biti povezane kao razlicita
kombinacija izvora, otpornika ili drugih komponenti

e Pri analizi slozenih kola vazno je da se prvo prepozna koji su elementi
povezani u paralelu, a koji elementi u povezani u seriju

Ry
o—— NV
@,
L
Re — > R2 Re
L
Rs ©
o——AA\V

R =R +R,||R,||R,+R,




g Mjesovita veza otpornika

Primjer:
J EXAMPLE 7-1 For the network of Figure 7-2, determine which resistors
and branches are in series and which are in parallel. Write an expression for

the total equivalent resistance, Ry.

FIGURE 7-2 o o

Solution First, we recognize that the resistors R; and R, are in parallel:

(Rs|[Ry).
Next, we see that this combination is in series with the resistor R,: [R, +

(R5|[R,)].-
Finally, the entire combination is in parallel with the resistor R,. The total

resistance of the circuit may now be written as follows:

Rr =R, || [R, + (R;||Ry)]
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Mjesovita veza otpornika

Primjer:

For the network of Figure 7-3, determine which resistors and branches are in
series and which are in parallel. Write an expression for the total resistance, Ry.

FIGURE 7-3 R

Answer: Ry = R, + Rz” [(R3”R5) + (R4||R6)]

N




Mjesovita veza otpornika
Primjer:
7. Determine the total resistance of each network in Figure 7-50.
1.2 k() 3.3 k)
300 Q) 200 ) AMA-
— N WV—— MN—
Ry §4kQ §300 Rt $51k0 $47k0 S56K0
400 () 500 Q)
—AN—— WA
O




Analiza mjesovitih kola

Komponente izmedu ¢vorova mogu biti povezane na razliCite
nacine kao kombinacija izvora, otpornika 1l1 drugih komponenti

Pr1 analizi slozenih kola vazno je da se prvo prepoznaju koji su
elementi povezani u paralelu, a koji elementi u povezani u seriju

Ako je potrebno precrtati kolo tako da 1zvori budu sa desne strane 1
oznaciti sve ¢vorove kola

Oznaciti sve smjerove struja 1 padove napona na otpornicima
Pojednostaviti kolo rjeSavanjem paralelne 1 serijske veze otpornika
Odrediti ekvivalentnu otpornost kola R,

Odrediti ukupnu struju u kolu I,

Odredit1 struje pojedinih grana 1 padove napona na otpornicima
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Primjer:

Analiza mjesovitih kola

é EXAMFLE 7-2  Consider the circuit of Figure 7-4.

o :
Iy

tr
il

"

=
o0
<
=)

(e8]
o
=
-)
P
=
e
=
)
g

C
FIGURE 7-4 ‘

a. Find Ry.
b. Calculate /,, [,, and I;.

c. Determine the voltages V, and V..
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Primjer:

Analiza mjesovitih kola

Solution By examining the circuit of Figure 7—4, we see that resistors R, and

R; are in parallel. This parallel combination is in series with the resistor R;.
The combination of resistors may be represented by a simple series net-

work shown in Figure 7-5. Notice that the nodes have been labelled using the

same notation.

a

Ry 12kQ  V,

FIGURE 7-5
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Primjer:

Analiza mjesovitih kola

a. The total resistance of the circuit may be determined from the combination

RT - Rl + R2”R3
(10 kQ)(40 kQ)
fp = 2120 10 kQ + 40 kO

= 12kQ + 8k =20k
b. From Ohm’s law, the total current is

48V

20 k) =24 mA

Iy =1, =
The current /; will enter node b and then split between the two resistors R,
and R;. This current divider may be simplified as shown in the partial circuit

of Figure 7-6.

l[T =2.4mA
5 [ bl ‘ I
R, R;
10 kQ) 40 k()
( ‘
FIGURE 7-6
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Primjer:

Analiza mjesovitih kola

Applying the current divider rule to these two resistors gives

(40 KQ)(2.4 mA)
I =4 — 1.92 mA
27 10 KQ + 40 KQ m
(10 KQ)(2.4 mA)
=4 — 0.48 A
5 10kQ + 40 kQ

c. Using the above currents and Ohm’s law, we determine the voltages:

V,=(24mA)(12kQ) =288V
V; = (048 mA)40 k) =192V =YV,

In order to check the answers, we may simply apply Kirchhoft’s voltage law
around any closed loop which includes the voltage source:

SV=E-V, -V,
=48V — 288V — 192V
= 0V (checks!)

The solution may be verified by ensuring that the power delivered by the volt-
age source 1s equal to the summation of powers dissipated by the resistors.

/




