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Review. Magnetic circuits
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Important
Mmf and back-emf i\ Flux linkage
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Important
Total net current =

Magnetic circuit .
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Important

Dots and associated magnetic circuit
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If iy and i, into dots,
, and ¢, should agree

1. Place a dot at coil 1. (Your |mp||es M=0
choice)

,I\H 2. Inject current into the dot, and

=) determine flux direction using

& right-hand rule

Flux 3. Mark dot at coil 2 to achieve

the same flux direction

Current
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Important Important
Reference model — Current into dots Reference model — Current into dots
1. 3 + L M i2(t)_|_ Polarity
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Problem 3 from Exam 1 of Fall 2008 Problem 4 from Exam 1 of Fall 2017

3. (25 points) Problem 4. (25 points)

A multi-coil magnetic circuit is illustrated in the diagram below. The cross-sectional area of the
magnetic core is A everywhere. The permeability of the magnetic core is infinite. There are two air
21 and g2 as shown and permeability . You may neglect fringing. Label the voltages

Two coils are coupled through the iron of the magnetic circuit shown below.

gaps with lengths

a) Place the dots on the appropriate terminals of the two coils  defi i . M o
. . A 2 and currents - you may define the two voltages and two currents any way that you like.
b) Write all of the equations that you would need to find the two flux linkages in terms of s
the two currents (do not solve).
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v ) (5pts) Put the polarity “dots” on the proper side of each coil
b) (10pts) Find expressions for L1. L2. and M in terms of the parameters
¢) (5 pts) Find an expression for the coefficient of coupling in terms of only g1 and g2
d) (5 pts) What happens to the coefficient of coupling as g1 gets smaller and g2 gets bigger?
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Problem 4 from Exam 1 of Fall 2013

Problem 4. (25 points)

Two identical coils (each with zero resistance) are located near each other. Coil #2 is open
circuited

When a 60Hz sinusoidal voltage of 120 Volts (RMS) is applied to coil #1, the coil #1 current is 6
Amps (RMS) and the voltage measured on the open-circuited coil #2 is 70 Volts (RMS).

(a) What are the self inductances of coil #1 and #2 in Henries?

(b) What is the magnitude of the mutual inductance between coil #1 and coil #2 in Henries?

(c) What are the current magnitudes in coil #1 and #2 if a short circuit is placed across coil #2
while the given voltage is applied across coil #1?
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