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Enhanced Guided Notes: Set 5

Voltage and Current

Topics:

Series Resistors/Circuits

Power Distribution in a Series Circuit

Voltage Sources in a Series Circuit

Kirchhoff’'s Voltage Law

Voltage Division in a Series Circuit

Voltage Regulation and the Internal Resistance of
Voltage Sources

mmoowp

A. Series Resistors / Circuits
—

e Iri = Ira = Ir3 =

— N R2

R3

RrotaL = Ry +
In general, Rt = R; + R, + R3 + ... + Ry
R1 R2 Are these

resistors in
series?

R3



% Examples:
Discovered by Georg Simon Ohm

AT =0 ™ DoubleV = Double I
Triple V > Triple I

Conclusions

Now, we can say that _I‘ == R
+ V - AY
— e @ A d
‘_

¢ |
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* Examples:

R1 R2
ae
1009 2000
oy 3000 §R3 Ry =
500£2 4009
be AAA ANAA
R5 R4
A 06— I
If Vab = 15V then I =
SRy
by

+
R1 R2
NN NSNS
1002 20082 If V=15
+
= 3009 §R3 -
I
5002 4009
I_' NN
R5 R4
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A 20k Q resistor and a 15k Q resistor are connected in series to
a 140 V source. Find the voltage drop across the 15k Q resistor

R1

How do we solve this
problem?

|||+

Why?

Conclusions?
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. Power Distribution in a Series Circuit

IDapplied = IDdissipated (absorbed)

Let’s consider this situation

R1 R2 Pv = Pri + Pra + Pr3
A
PV — + Pra + Pgs
|
V= R3
R5 R4
LetV =15V
R1 = 100Q, R2 = 2009, R3 = 3009, R4 = 400Q and
R5 = 500Q
a. Rt =
b. I=
C PV =

d. How do you calculate Pri, Pr2, Pr3, Pr4, and Prs?
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C. Voltage Sources in a Series Circuit

— 1 —1|—1|—] .

Ayt vt vt Tyt b
H
~— I—.
VT =

Now, what happens if we have the following arrangement of
voltage sources?

Conclusions

° V
. I
o P
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D. Kirchhoff’s Voltage Law

Kirchhoff’'s Voltage Law (KVL) was developed by Gustav Kirchhoff
in the mid 1800s.

KVL requires

“The algebraic sum of the potential rises or drops around a
closed loop is zero.”

SENVE0 D B Vels
% Examples:
+ VR —  +42V_ Use Kirchhoff's
Vol. Law to
s R Rz determine Vg;
V, = 16V 9V —_— WV,
+12V — + 6V —
R, + Rs Use KVL to
determine Vy
+ +
vV —— 32V VX K 14V
*
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E. Voltage Division in a Series Circuit

From KVL, we know that .. >2V=20

How will a resistor’s value affect the voltage across the

resistor?
+ ¥V, — + YV, —
2002 600
Rl Ra
+
YV —— 64V

a. What can we say about the voltage across R, compared
to that across R;?
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* Example:

. 10kQ °  3kQ

Vcd = 56 V
Find Vx

R4

1.2kQ 4 4,7kQ

b

Find I and the voltage across the 7Q resistor for the

following network.

+ ¥V —

70

How do we solve this

problem? Why?
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What is the difference between V,; and Vap?

a G0 *h
+ Va =
V —— 10V 1V $40Q
— vy =
Vab = Va - Vp
Va = 20V
Vap =
+

= 10k€2 Vb

Vi, = -15V
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V, = 35V

Find Vab, Vcb and Vc

How do we approach this
problem?

v, = 19V

Redraw

Vap =

Vep =

Ve
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F. Voltage Regulation and the Internal Resistance of Voltage

Source
Rint
R load +
v

—
| YT

+ 0.1V — IL: 20mA +0.86V - IL:191.43mA
502 _l 19 —1
Rillt R]Ilt +
M ' . R v
1 Ry = — = =
YV — 201V L = YV — 201V L L
_ 1102 VL 20V _ 10002 18.72V
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Voltage Regulation (VR) = Load Regulation

VNL- YFL
VR = —— ¥ 100%
VEL

Conclusions:
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