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S are saidl tor be connected In Series
there Is a single pathl fer the: curent.

e current /IS the; same: for
EachIesIStor /&7, /A5 ana 22
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The equivalent resistance R, of a number of
resistors connected In series is equal to the
sum of the individual resistances.
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Equivalent Resistance

R, =R, +R, + R,
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wrind the eguivalent resistance R..
WiTEINISRe current I in the circuit?

Re = R; + R, + Ry

., =3Q+2Q +1Q=60

Equivalent Z,=6 Q

e cuiment IS foURaNemE@RnSH WA=/

R 6 Q —
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, Show! that the voltage drops
e resistors totals the 12-\V emf.

Current I = 2 A 'same Inreach R.

V= IR Vo= TRy V=R

V=AML QY=2V Vo o=

V,=2ANRO) =4V | 2V +4V+6V=12V

/=2 ME Q) =6V
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ABE AV = +9V — SV =6V

BAI AV = 3V -9V = -6V
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a2 Corriglaia Clrelli
e simple series cikcult drawn belew:

Path ABCD: Energy and V
Increase through the 15-V
source and decrease
through the 3-V source.

2£=15V-3V=12V

The net gain in potential is lost through the two
resistors: these voltage drops are IR, and IR,,
so that the sum Is zero for the entire loop.
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Finding

2E=18V -3V =15V
>R=3Q+2Q=50
ARPIVING OlnSHaN:

>E 15V
| = — —
SR 50

Ini general for a _X&

single leop circuit:



Resistance Rule: R, = 2R

s
>R
Voltage Rule: 3&=2XIR

Current : I




PALRS:
ANURCEIST I aRENE

=L+ 1;0r L+ 15=1;

Junction Rule:

2/ (enter) =X/ (leaving)
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For Parallel Resistors:
o =\,= "% =

[+ 1, + 1, = I,

. . For Series Resistors:
Series Connection:

ly="1,=1l;=I,

Vo £V #V, = V-

— A — A — A —
2 Q) 4 Q) 6 QO




Equival

Parallel Connection:

The equivalent resistance
for Parallel resistors:




Example SREINd the eguivalent resistance ‘
ENGIRIIERIEE IresiStors Pelow.

1
R R R R
1ot Ll 550040250+ 0.167
R 20 40 60

10017 R-— <1000 [IEERIYS
R 0.917

e

For parallel resistors, R, Is less than the least ~.
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Ve =12 V; R, = 1.09 0
L=V, =, =12V

[=1,+1,+ I,

V. 12V

—_ T _
R ° R 1090Q

Ohm's Law: |

Total current: /- =11.0 A
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/=11 A; R, = 1.09 O
V=V = Vs =12\
[, =1, + 1, + I,
12V
6 Q)

12V _
20

12V

- = 2 A
4 ()

6A | I, 3A |,

BA+3A+2A=11A



Short Cu

MEREGTValent resistance /4. fior twor parallel
ESI5101S) 1S tie product divided oy the: suimi.

1 i_|_i Re _ R1R2

R R R, R+ R,

EXemple: o (3Q)(6Q)
© 30460




In such cases, It's best to
use rules for series and
parallel resistances to
reduce the circuit to a
simple circuit containing
one source of emf and
one equivalent resistance.
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e EEaEnd the equivalent resistance for
EREIedrawn below: (assume V- = 12'V).

R, = (3Q2)(6Q2) 20
’ 3Q0+6Q0

o =4 =20




Eind the total current /-

12V




Therremaineer el therveliage: (A2 = G\/E= 2/}
dreps; acress) EACH o therparallel esistors:

This can also be found from

Vas = 13636 = (2 A)(2 Q)

(Continued . .
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Note that the [URCHERNIENS SaliSHE:




Kircnori's Laws for DG Clrellfis

Kirchoff’s first law: The sum of the currents
entering a junction Is equal to the sum of the
currents leaving that junction.

Junction Rule: X/ (enter) =X/ (leaving)

Kirchoff’'s second law: The sum of the emf’s
around any closed loop must equal the sum
of the IR drops around that same loop.

Voltage Rule: 3&=2XIR
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Sigr Coupvernilons for Erpf's

= When applying Kirchoff’'s laws you must
assume a consistent, positive tracing direction.

= When applying the voltage rule, emf’s are
positive if normal output direction of the emf is
with the assumed tracing direction.

= |f tracing from A to B, this
emf Is considered positive.

= |f tracing from B to A, this
emf Is considered negative.




Signs.of IR Droggs ia Clrelljis

= When applying the voltage rule, IR drops are
positive If the assumed current direction IS
with the assumed tracing direction.

If tracing from A to B, this
IR drop is positive. A_‘M_AM."/_

If tracing from B to A, this
IR drop Is negative.



{INVASSHITIEPD 0SSIDle consistent
HEVWAGT CUrrents,
MRGIEALE PeSsItVEe euLpUE
JdIECHIONS O EMI'S,

SyllcicCater CensIStent: iiacing
direction: (CIecKVISE)

Junction Rule: /, =/, + /,

Voltage Rule: X¢& =J3/IR
&G+ E=1R + 1R,




29elicgENule for Loop L
ASsUITe counterclockwise
PESIUVE: tracing  direction

Bottom Loop (I1)

Voltage Rule: & = J3/R

Eot Eo= 1R, + IR

Would the same: equation
apply i traced clockWwiSe?.




smVeliEBEN Ule for Loop: I11: Outer Loop (111)
1e COUNtErciockWISE
PESIUVE: tracing  direction

Voltage Rule: & = J3/R

&— &4 =-11R; + 13R;

Would the same equatien
apply i traced clockwWiSe?.

Yes!




Four Indeoariclant BefLiziiions

SPRIIUISIE oW, ave ol Outer Loop (111)
HEEPERCENT EqUALIGNS
NGRS, IaWS:

I, =1, + 13

&t E= 1R + 1R,

Eot 5= 1R, + I5R;

- &=-11Ry + I3R;




el - myse Kinchoeff's laws to find the l
HIFERISHIIPLNE ClcuUlt drrawni te the rght.

Junction Rule: /, + /, = [,

gsider Loep i tracing
IGE 10] GIRTAIRE

VoeltagerRule:s Y& =2YJ/x
12NV =15 Q)+ (LOIR) /5
Recalling that V/Q = ASGIVES

5/, +10/, = 12 A



SIMpIiNIRG: DIVIdeny 2 7
and V/Qr= A, gIVes Loop2|| 20 O

/3 «—0




Sulsstittter Eq- (1) el i (2):
5(/, + 1) + 10/,=12'A
Simplifying gives:

5/,+ 15/,= 12 A
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(3) 10/,-5/, =3 A

(2) 5/, +10/, = 12A 15/,+ 5/,= 12 A

ElmIatE > By adading equatienssalneve Hngni:

10/, -7!:3 A Putting s =006 ANNRNS) gIVESE
15/+p,=12A 10(0:61A) — 5/, = 3A

25/, =15 A |, = 0.600 A
/;,=0.600 A Il Rigon (D)s | 1, = 1.20 A




Rules for a simple, single loop circuit
containing a source of emf and resistors.

Resistance Rule: R, = XR D Single Loop

Current :

Voltage Rule: X&=ZXIR CL—I }—I



For resistors connected In series:



Resistors connected In parallel:

For parallel
connections:

Parallel Connection

V. R, R, R,
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Urnegfeiny direnloffs Layye

Kirchoff’s first law: The sum of the currents
entering a junction Is equal to the sum of the
currents leaving that junction.

Junction Rule: X/ (enter) =X/ (leaving)

Kirchoff’'s second law: The sum of the emf’s

around any closed loop must equal the sum
of the IR drops around that same loop.

Voltage Rule: 3X&=2XIR '
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