EE 215 Fundamentals of Electrical Engineering

Spring 2010
Problem #6 Solution

[a] This circuit is an example of an Inverting summing amplifier.
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Use voltage division to find vy
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Write a KCL equation at v, and solve 1t for o,:
v, —

o R_f ) R}'
=1 : 1 Uy — la = Ug
5000 R, " (mﬂﬂ " ) TR




P61

Since the op amp 1s ideal, v, = v, = 1V, so
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To satisty the equation,
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[a] i(0) = Ay + Ay = 0.04

di
dt

— = —10,000A4, e~ 1% — 40,0004, 12

V= _200‘418—10.0(“}% o 800‘428—40,0001‘ V

v(0) = —200A4; — 8004, = 28

Solving, A, = 0.1

and A; = —0.06
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Thus,

iy = (100e199% — 60 =19 mA ¢ >0
v = —90e 10,000t + AR 40,000t vV, >0

[b] i=0 when 100e=1"%%% = gpe—40:000
Therefore
e300 — 06 so t=—17.03us which is not possible!
v =0 when 20e~10:000t — 4g,—140,000t
Therefore
000 — 94 so t=29.18 s

Thus the power is zero at £ = 29.18 us.

4|14 =2H
15]|(8 +2) = 6H
3|16 = 2H

6+2=8H
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[f] Wirapped = ™initial — "'delivered — 400 — 40 = 360 J
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[g] Werapped = 5["1)(_6)2 + ;(16”6)2 = 360 J
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