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EECS2200 Electric Circuits

| Chapter 3

‘ Simple Resistive Circuits

| Topics Covered

‘ Resistance in series and parallel
Voltage and current dividers
Measuring voltage, current, and resistance
Delta-to-Wye (A to Y)




15-09-14

| Objectives of Chapter 3

‘ Know how to identify components connected in
series and in parallel

Be able to find the equivalent resistance of
series-connected and parallel-connected
resistors

Be able to recognize circuits where voltage
division occurs and know how to use voltage
division to analyze such circuits

Be able to recognize circuits where current
division occurs and know how to use current
division to analyze such circuits
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| Resistors in Series

‘ Connected end-to-end
Have the same current (because of KCL)

Equivalent resistance:

R, =R +R,+---+R,

a R b R> c Ry d

| Equivalent Resistance

‘KVLZ—VS + R + Ry +-+Rji =0 KVL:-v +R_i =0
== vS = (Rl + R2 + "'+ R7)iS = Vx = (Req)is

R, d a —

1 R, b R

C

R,

h

Resistors in series add: R, =(R +R, +--+R,)
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| Activity 1

(1) Which of the resistors in the circuit below are
connected in series?

(2) Find the equivalent resistance of the series-
connected resistors.

40 Q

Resistors in Parallel

Connected at both ends
Have the same voltage (because of KVL)

(use conductance)
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| Equivalent Resistance

‘ KCL:-i +v /R +v,/R,+--+Vv,/R,=0 KCL:-i +v /R, =0
= i, =(1/R +1/R, +---+1/R,)v, = i, =v,/(R,)

Resistors in parallel: ~ 1/R,, =(1/R +1/R, +---+1/R,)

| Activity 2

‘ (1) Which of the resistors in the circuit below are
connected in parallel?

(2) Find the equivalent resistance of the parallel-
connected resistors.
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| Activity 3
‘ Find i, i, and i,
40 x 30
'A% @ L 3 'A%
.
120V i1'§18(2 /_~,§6u
L 2
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| Voltage Divider
| Get more than one voltage level from a single
voltage supply
What is v, and v, relative to v,?
v, =iR, +IR,
. v,
1=
R +R, \
R,
woiR=—% p-_& ,
R +R, R +R, "@
v, R, ‘ M
v, =IR, = = v, I—
R +R, R +R,

| The effect of loading

| A load on any circuit consists of one or more
circuit elements that draw power from the circuit.

R, is a load in below circuit.

L ]

O

4
‘e




| The effect of loading
‘ v, = Ko v.R, =R, /IR, = RR,
R1+Req R, +R,
RZRL
__ R +R_ R,R,
Yo R+ R,R, i R(R,+R,)+RR, E
R, +R,
= R2
R, R (1+R,/R))+R,
O
v, N °
R . SR

«
1
‘e

| Activity 4

‘ Find v,
(1) if the load is 10Q
(2) If the load is 10 M Q

25 k)

100V C:)

100 k)
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| Current Divider

‘ Divide i between R, and R,

v=iR =i,R, = kR, I
R +R,
il = R2 is’iZ = Rl is
R +R, R +R,

L 4

ICD R,§'/¢ v Rzgv,;

| Activity 5

‘ Find the power dissipated in the 6 Q resistor.

1.6 Q
L A'A'A% L

10 A 2160 340
L . 4

260

P © J071 Paamin Facanon W jubinreng e Prestce Mt
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| Voltage and Current Dividers

‘ Voltage divider
R, R, R,

+ _ .R ] Rj
v R v, =iR, = —~v
_ Req

R, R; R,
Current divider

.

T L | v | Rey .
Circuit R;§ /<_.§ R;" R, § ,‘.’g 1]- = R_ = T_l
|

o . < . l
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Measuring Voltage and Current
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| Measuring Voltage and Current

Voltmeter is an instrument to measure voltage
‘ across a load

In parallel with the load

Ideal resistance of «

Ammeter is an instrument to measure current in
a load

In series with the load

Ideal resistance of 0

| Digital Multi-meter

Digital multi-meter is used to measure voltage,
current, resistance, etc.

o i e e A A A
{iccess
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| Measure Voltage

‘ Two terminals:
Red — positive
Black — negative

N\

Measure
ccv

Measure
ACV

( — ) ( — )

Input resistance Input impedance:
10 M{} on all ranges 1 M(2 in parallel with < 100 pF

| Measure Current

Two sets of terminals:
One for current up to 3A
One for current up to 10A

Measure
( ) Measure Jcurrent up to
current up 10 W0

3A
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| Measure Resistance

‘ Two methods

Two wires — for resistance > 100Q
Four wires — for resistance < 100Q

More info:

Measure

> 2
> oJT

AAA
A4

Measure
resistanca
w4

| Wheatstone Bridge Circuit.

‘ For measuring resistance
Adjust variable resistor R until there is no
current in the current meter, we have:
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| Activity 6

‘ Find Rx in a balanced Wheatstone bridge (i, = 0).
Assume R;, R,, and R; are known.
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AtoY (n to T) Conversion
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| A and © Configurations

‘ A A configuration viewed as a © configuration

ae *— N\ —@ eb

| Y and T Configurations

‘ A'Y structure viewed as a T structure.
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| A-to-Y (n-to-T) transformation

R _RR+RR +RR, R o BR
‘ R, ’ " R +R,+R’
R - RR,+RR,+RR, RR
b > =— ¢
R, > R +R,+R
R =R+ R;f3 +RR, o RE,
. * R +R +R
R.
a AN b a
<~ R
R” Ra
C

B Paaren Eacmn . (g o Paae

| Activity 7

‘ Find the current and power supplied by the 40V
source .

W\

40V
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