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Section 8: Kirchoff’s Laws (Text 14.6, p. 605 - 607)
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A Series Circuit

¢ (Consists of a source, one or more
energy users/resistors and a single
conducting path.

)
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A Parallel Circuit

¢ (Consists of a source, one or more resistors
on each of at least two separate conducting
paths.

* Every electron that goes through the parallel
circuit goes through only one of the circuit
loads before returning to the source.

Parallel Circuit
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Kirchhoff’s Current LLaw: The total amount of current into a junction
point of a circuit equals the total amount of current that flows out of that
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Kirchhoff’s Voltage Law: Around any complete path through
an electric circuit the sum of the increases in electric potential is
equal to the sum of decreases in electric potential. In other words,
in any closed loop, the sum of the voltage rises is equal to the sum
of the voltage drops.

Parallel Circuit
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In Series In Parallel
Vo=V, +V, V=V, =V,=V;

Properties of Series Circuits

1 Current

Since there is only one pathway for the current to pass through,
all parts of the series circuit must have the same current.

I;=L1=L=1L=....1, (Conservation of Electric Charge)

2 Voltage
As electrons move through an electric circuit, they gain energy
in the sources (voltage rise or potential rise) and lose energy in
the loads (voltage drop or potential drop), but the total energy
gained is equal to the total energy lost. (Conservation of Energy)

Total Voltage Rises = Total Voltage Drops
(VT:V1 +V2+ .. Vn)
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Properties of Parallel Circuits

I Current
The total amount of current entering the circuit must be the
same as the total amount of current exiting the circuit. The
current may be reduced as it travels along different pathways;
however the total electric current into a junction (node) is equal
to the total electric out of the junction (node).

IT = Il + Iz +In
2 Voltage
The potential difference across each of the loads or ‘loss’ of

energy 1s the same in all parallel circuits.

VT:VIZVZZ...VH

Examples

1  For the circuit branches shown, what is the current through the
10Q resistor?

a) b) 0.5 A
100 200 200 ¢
T="7 200
30 ] I=7
:.o . 2.0A 100
Since Hhere is ""'3
one pafh, the current KCL
throush [0S\ resistor Linz Toud
Is | 0:SAAT:= A
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2 A) FindV,
v,=2:3V
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3 A) FindL.

Parallel Circuit
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B) Find V3 and V4‘

a b d
A _: \mbv y
18V= s §\4=3
Lm—‘ cld
VI

Kvl: \’R"QS s V)'ap:
Vo = V| + Vo + V"
J§V = LV + 3\/4-\,«{
’OV.-. Vq
ke \h\\se = \l)ups
Noz V -\\ll-l-"'}
1v= GV +Vy+ 10V
av =y,
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B) Find I, and Is.

12-5 Al

1= 1«.“‘1‘5'\'1'1

-SA:= ASAYYA+Ty
A= 1.4

L= Is
12.6A=1¢
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_ T.34A
4  FindIlsandIs

I,7Ta*1s +—";1‘ \
jon - 4+33 reon3 DA L g
3A= -3

o

I.c 15‘ = IDA

5 Find Vla Vz, V3, 12, and 15.
WL Dy oV Vgt Vs
V. v, T3V AV
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Teolar Ty 1s= i+ 1a
15:\A~4A LA= QA+ 1y

15 . SA 3A=11
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6 An ammeter connected between the two resistors in the diagram
below reads 0.4 A. What is the voltage of the battery?

BJc Hhere 1s ﬂ\T?m path  Ho
clat rent ‘ﬂnrou each rr:::}u
is 0-4a- (1T -13-11 oam)

ODhms Leaw’

V,= L= owua) (2020 f? 204_1 c0-YA Y, :
= 8\/ qv f«z '0-—"-1 oqAV‘
_ , SL) = .
z ( 0-4n) (10 -2) T 10y
s VT' V "‘vt
Vs = &V +4V
\/'r-. 2N
.
7  According to the parameters in R:|
the circuit to the right, what is .|
the value of R;? /- Zqy
% Sertes: TraT,;= L,~0.2A T l
[.= 0.2
kvt: Vp=V Vs @
Uz ¥+ R Teon -—-®
RUEAN Re Ly20 A V2 T\

Okm‘ Rew: "R \]‘_\‘ _qn T 'I-‘:O-QA \H-_Q\
T, 02N



Section8_Kirchoff's_Laws_soln.notebook March 16, 2012

8  Use Kirchoff's rules to solve for
all the unknown parameters in
the circuit to the right.

G)I(I/L(Il»é'm)
Vr = Vl=\/'l= 12V
@ L= Vi = 2V .0 I5A @I‘l-':[,'llz

R, €on = 0-15A+ D 1A
Ia‘\l g.\2~i = O-1A = 0:25A

R 120 -
9  In the circuit to the right the 2A ?Ii-‘*_

current at the pink dot is 10A. A I— 17

The currents through the red, e A

blue and orange resistors are o

3A, 1A and 2A, respectively. * —
What current is passing through P

the green resistor? S II ]| II—

YA
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10 In the circuit to the right the voltage Ry ‘
of the source is 36V. The voltage
drops across R, and Rs are 10V and =
18V, respectively. What are the
voltage drops across the other 2

esistors? 3 [V
m v R g o) g_l
Vy=Vr =V,=-Vs 4 :
=3bV-=-1V-IEr v
V-l = ?V — -:-Il-ll—

\/l = \/2,” \/3: /O\/

11 Two resistors of 6 and 12Q are
connected in parallel and then the
parallel combination is connected in
series with a 6Q and a 12Q resistor,
plus a 33 V power supply. Use
Kirchoff's rules to find the current
through and the voltage across each
resistor.

RCL: T =Ta=Ty=VSA
Ohwis fouw =T Ry =lom\ (68NN
Vg (WS A= 1Y
NLERVIRTAFVARA
Ry =N +\|\+ kv

(DV ‘=\I|
U

(A4
b3 cXe)

= 135A

|
Owsbed TV, bV o.50n
R, N

To= @y oa
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