ECE 2240

Homework
N. Cotter F13 omework 7 u
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Using superposition, derive an expression for v4 that contains no circuit quantities
other than ig, vg1, vs2, R1, R2, R3, and Ry.
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Using superposition, derive an expression for vi that contains no circuit quantities
other than i, vs, R1, Ry, R3, and o, where o.>0.
3. In (a) and (b), the voltage vc(f) across a 30 nF capacitor is listed. Find the current,

ic(?), flowing in the capacitor in each case as a function of time:
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4, In (a) and (b), the current i () flowing into a 20 uH inductor is listed. Find the
voltage, v (7), across the inductor in each case as a function of time:
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a) i (H=5mA
b)  ip(1)=5¢""20m mA

5. a) The following equation describes the current, ic, through a capacitor as a
function of time. Find an expression for the voltage, vc(?), across the capacitor
as a function of time. Assume that ve(r=0)=2V and C =1 uF.

ic(t)=5¢""8m mA

b)  Using your answer to (a), find the time, #, at which v¢ is equal to 40 V.

Answers:
1. v, = _iSR2R4 — (Vsl +Vgo )R4 2. y = VSRI - OCiSRlR3
RZ + R4 R1 + R2
150
3.a)ic=0A b) ic :_—ZHA
(I+1/s)

4a) vi =0V b)v, = —5¢1/20ms uv
5.a) ve(t)=1M/F j(; Se78MSmA dr+2V (compute the integral) b) ¢ =24ms



