
LECTURE 22 NOTES

INDUCTORS & RL

circuits
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Recap :

- ELECTROMAGNETIC
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* SEE LECTURE 20 NOTES FOR DETAILS .
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• EACH EFFECT IN THE CHAIN

is proportional To THE
"

CAUSE
"

preceding it
't
:

I
,
d Bu

, Liza 1¥22 Emfz = Vz
at

° IN PARTICULAR :

-

"

A CHANGE IN THE CURRENT THRU

A 1- , y ✓ Loop # I INDUCES A VOLTAGE

- Z Across Loop # 2
.

"

Dt

• THE CONSTANT FOR THIS

PROPORTIONALITY
is CALLED

"

THE
"

MUTUAL INDUCTANCE (M) of
Loops # I 4 # Z :

Vz =M SI ,
-
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*THIS is A RESULT OF THE Superposition
PRINCIPLE FOR ELEC. A MAG . FIELDS .
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• M MEASURES How
"

Responsive
"

ONE COIL IS IN CHANGES

IN THE OTHER :
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SELF - INDUCTANCE
#

• THIS "

CHAIN OF INDUCTION
"

CAN

occur w/ IN A SINGLE Loop Ico
, ,
!
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III - Fi → EE → emf -- V

• So A Loop (coil HAS A
"

SELF - INDUCTANCE# ( L ) such THAT :

✓ =L
st

• 5.I
.

UNIT of INDUCTANCE is

THE HENRY ( H ) -

I H = I
* OR Just

"

INDUCTANCE
"

A / FOR SHORT



• INDUCTANCES IN GENERAL

DIFFICULT TO CALCULATE
,

BUT FOR A LONG , TIGHTLY - WOUND

COIL ( A.K.A .

A
"

SOLENOID
")

WE HAVE :

Mo = 1.257.156Him

[ =MIA N :# Loops

f
A : Loop AREA

c- f- f : COIL LENGTH

-

SOLENOID ( L I 1mA if To SCALE)
• By PUTTING IRON ROD INSIDE

SOLENOID
,
CAN INCREASE INDUCTANCE

BY I Zoo , ooo x !
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INDUCTORS
-

• COILS w/ significant INDUCTANCE.

• CIRCUIT DIAGRAM symbol
: Ill-
L

•

"

opposes SUDDEN CHANGES IN CURRENT
.

"

-

RL circuits
-

• Conceptually Similar To R.C. circuits .

- R L series circuit
¥
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• Suppose @ t
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✓÷ R L@ LIL I - O .

I↳ . WHAT HAPPENS AS

±
Time Goes on ( t > o ) ?
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As t → A IN BETWEEN
-

:

-

• STEADY STATE
. As CURRENT

• NO CHAINING
Builds up in circuit :

VOLTAGES)CURRENTS
. Vpn increases (Vr=IR)
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° SO CURRENT IN R . L . Series

circus HARGES up
"

Just

LIKE CHERIE IN AN RC SERIES

circuit :

→

RL :

RC :

-
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• Application : fivering Noise
-

. Suppose WE WANT To Eliminate

NOISE FROM AN INPUT SIGNAL

BEFORE SENDING it To AN output :

n • FROM INPUT ( Noisy)
V,n(t ) pmMhmMMnwN#wm . To output ( 0 NOISE )✓out (t#
• WE CAN ELIMINATE Rapidly VARYING
Noise (Mt )

,
LEAVING only THE

SMOOTHLY VARYING SIGNAL (t )
using a

"

Low - pass
"

RL filter :
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• To SEE How THIS WORKS , LET 'S

CONSIDER A SIGNAL THAT is

A STEADY VOLTAGE Vo AND

"

Noise
"

CONSISTING OF A Bump
OF AMPLITUDE DV t DURATION It :

et, V.nlt)
^#

DVv.tt#Iy
c-

✓out ( t) 7=4,2
-t

• BECAUSE T MUCH LONGER THAN

THAN Dt
,
CURRENT ( AND THUS

VR -

- IR) DOES NOT GET FAR ALONG

ITS
"

CHARGING CURVE
"

BEFORE Noise
-

Bump is over .

• NOISE Bump REDUCED By Factor I Ft !


