Resistivity and Resistance

Resistivity, p, is a property of a material
describing the degree to which the material
opposes the flow of charges through the material.

Resistance, R, is a property of a device
describing the degree to which the device
opposes the flow of charges through the device.



Changes as a function of temperature.
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Combinations of resistors

Series:  —AAAAAAAANN—

Parallel: N\ \/




Combinations of resistors

Combination of series and parallel:
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Neither series nor parallel:
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Resistors in Series




Resistors in Series
Vi £

A A

R, YR, )




Resistors in Series
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Resistors in Series

Ve Vi4+Vo+Ve V, V, V
P S Sl Tt WL WL W
I; I; L L I

RT:R1+R2+R3




Resistors in Series

RT:R1+R2+R3

Consider connecting two resistors of the same
cross-sectional area in series:

Ly L+ L, L, L,
R = p—L — — p— 4+ p—==R. +R
T ,01 P 1 ,01 ,01 1 2




Resistors in Series
Pipe Analogy

RT:R1+R2+R3

A set of pipes in series is more resistant to flow
than any of the individual pipes in the series.



Resistors in Parallel




Resistors in Parallel

— 1V, R,

— 13




Resistors in Parallel

IT=I]_‘|‘12+I3



Resistors in Parallel

VT=V1=V2=V3 IT=I]_‘|‘12+I3

Ry Vr Vr i V; V3




Resistors in Parallel

Consider connecting two resistors of the same
length in parallel:

1 Ar A +4; A1+A2_1+1
Ry pL  pL pL pL R, R,




Resistors in Parallel
Pipe Analogy

A set of pipes in parallel is less resistant to flow
than any of the individual pipes in the series.



Series

Parallel

1 1
Capacitance C. 2 C, T i
| - 2 o 1 B 2 1
Resistance T = i R, = R,
Potential _ 2
Ve = V£ — V.
Difference ! l Vr =V
Current Ir =1 It = 2 I
Charge on 0r = 0, 0, = 2 0,

Capacitor
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Series Parallel
1 B Z 1 C. — Z c
1 B Z 1
Ry ZuR,

Not provided.
May be used.
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Example: Consider the given circuit.
(a) Determine the total (equivalent) resistance.
(b) Determine the total current.

(b) Determine the potential difference across each
resistor.

(c) Determine the current through each resistor.

R, = 600

R4 R> R3 R, = 40()

R; = 75Q

Ve——/— R, = 26()

R4 VB —_ 24‘V







R, = 600
R, R, R, R, = 400
R3 —_ 75Q
v, R, = 260
Vs = 24V

R4




R, = 600
RlZ R3 Rz — 4OQ
R3 —_ 75Q
P R, = 260
B —
. Ve = 24V
: R12 —_ 24Q




R; = 600
R, R, = 40()
R; = 75Q
Vg —— Ri>4 § R, = 26()
Vg = 24V
R, = 240
Ri54 = 50£)




R, = 600
R, = 40Q
R, = 750

v, RT§ R, = 26Q
Vg = 24V
Ry, = 240
Ry,, = 500

R, = 300



R, = 6040
R, R, = 40Q
R; = 75Q
Vg —— R124 § Ry = 26{)

Vg = 24V
Ry, = 240
Ry,, = 500
R; = 30Q

I = 0.8A



R, = 60Q
R, R, R, = 40Q)
R; = 750
Ve —— R, = 26()
R, Vo = Vs = Vg = 24V
Ry, = 240
R, = 500
R = 30Q
I = 0.8A
I, = 0.32A

1124_ — O48A



R, = 600
R, R, R, R, = 40Q
R3 —_ 75Q
v, R, = 260
R V3 — V124 — VB — 24V
* R12 —_ 24Q
R124 —_ SOQ

V, =12.48V R, =300Q
V,, =11.52V I, = 0.8A
I, = 0.32A
L, =1, =I5, = 0.48A



Example: Consider the given circuit.

(a) Determine the total (equivalent) resistance.
(b) Determine the total current.

(b) Determine the potential difference across each
resistor.

(c) Determine the current through each resistor.

Vg = 50V
R, = 300
R, = 900
R, = 400
R, = 520
R = 200




Example:




Vg
|
|l

 Loop Rule: );AV =0

Resistors are neither
connected In series
nor parallel.

Apply Kirchhoff’s
rules.

 JunctionRule: I =0or) I, =1,



Example:




V, = 24V
V, = 36V
Vo = 12V
V, = 26V
Ve = 14V
Vg = 50V

R, = 300
R, = 900
R, = 400
R, = 520
R = 200
R, = 420
I, = 0.8A
I, = 0.4A
I; = 0.3A
I, = 0.5A
Is = 0.7A
I = 1.2A



