FA9 EECS 210
Midterm #2 Qolutions

Problem: 1 (20 pts)

La. (5 pts) Consider the circuit indicated below. Find the impedance across terminals a, &
of the eircuit for w =0 | D.C.) and the impedance for w = oo
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Lb. (5 pts) Express the complex variable W below in both polar and rectangular form
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Le. (5 pts) Use phasors to find the quantities A and # defined by

cos(10t + = /4) — sin(10t + =/6) = Acos(10f + 8)
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Ld. (5 pts) Consider the device below:
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where the voltage v(t) and the current i(t) are

vit) = 2ecos(wt+7/3)
i) = cos{wt+ x/d)

Find the impedance Z of the device and the average power P dissipated by the device
for w = 20 rad/szec.

‘l._l": 2;_171"3
I= 1 L“"r‘f

Zi Lo % iy = 1.932 tjo.518

Pe Lpet¥-at]s sRel227);]=0.966wW

z=1932¢j0.5182 | p=_ 0,966 W

10



Problem: 2 (20 pts)

Consider the following circuit where v,(t) = dﬂﬂﬂhilﬂﬂi]f] V' oand w(t) =
V:
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2.a (3 pts): Draw and label the mesh currents on the circuit diagram.

2b (10pts) Write down the mesh equations.
mesh 4 -30+,IST, + 15 (T ~I, )=0
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2. (5 pts) Solve the mesh equations and find v.(t).

w(t) = 30 cos (looot) V
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Problem: 3 (20 pts)

Consider the following circuit: AJ,

J.a (10 pts) Assume that . Op-Amp is ideal and not in saturation. Find the output
voltage v, in terms of the input voltages vy, vy, and resistances R, R; and R;.
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By Golden Rule#2  v= Vo/(g yg ¢Ry)
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3.b (10 pts) If v = 0 and if R, = Ry = Ry = 10000 determine how large v, can be before
the top Op-Amp saturates.
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Problem: 4 (20 pts)

Consider the following circuit:
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4.8 (13 pts) Find the Thevenin equivalent voltage Vi, and impedance Z,,.
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4.b (5 pts) Draw the Thevenin equivalent circuit.
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Worksheet for Problem 4

Allernale method for F.né':nﬁ Z+ .
Find Tse
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Problem: 5 (20 pts) L
Consider the following Op-Amp cireuit:
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Assume that the Op-Amp is ideal and not in saturation, Compute the transfer function
H(jw) for vy(t) /v, (t)
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