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Problem 1:

(a) The impedance graph below may be reduced to a single impedance as shown:
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The required transfer function is

Vi(s)
G(s) = =Z.
(S) F(S q
It is more convenient to work with admittances (since there are a lot of parallel ele-
ments):
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where a; = myme
a3z = (mq+ mo)By + mybBy
as = (mq+ mo)Ks+ moKy + B1Bs
ap = KiBy+ KB,
ag = KK

(b) Reduce the system graph to a reduced impedance graph as shown below:

where
1 K
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Y, = — =B, + 2
2 Z2 2 * S
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= — =mgs
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Use node equations:
At node (a) Fy, +Fy, = Fuu

At node (b) Fy,— Fy, = Fou
Substitute admittances

'UaYi + (Ua - 'Ub)Yé - Fact
(Ua - Ub)1/2 - ’UbYé = Fact

and express in matrix form

Y1+ Y, —Y, Vg
Y, —(Ya+Y3) Up

F act
F act
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Use Cramer’s Rule to solve for v,:

Fou Y
. ’F —(Y2+Y3>‘
¢ i+, Y
‘ Y,  —(Ya+Y3)

V1Yo + V1Y5 + YoY3
Substitution for the admittances gives
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G(s) = Va($) _ mas

Fo(s)  ags* +azs® + ass? + ays + ag
where a4 = mims

asy = (m1 + mg)Bg + m2Bl

ag = (m1 + mQ)KQ + m2K1 + BlBg
ap = KiBy+ KBy
ag = KlKg

and we note that the denominator is the same as in (a) above.

Problem 2: Nise Problem 4-23 (p. 207).
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Problem 3: Nise Problem 4-29 (p. 208).
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Problem 4: Nise Problem 4-55 (p. 212).
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Problem 5: Nise Problem 4-62 (p. 214).
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Both responses are indistinguishable.

Problem 6: Nise Problem 4-67 (p. 215).

Solution text removed due to copyright restrictions.





