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Midterm — EE 233
Spring 2008

The test is closed book, with one sheet of notes and caleulators allowed. Show all work. Be sure to
state all assumptions made and check them when possible. The number of points per problem are
indicated in parentheses. Total of 100 points in 3 problems on 3 pages.

1. Calculate v;() in the circuit below using sinusoidal steady-state analysis. Component values
Q are vg = 20c0s(5000¢ — 90°), Ry =50, Ry = 2Q, L = 0.2mH, and ¢ == 40 pE. (30)
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2. (a) Calculate the total complex power (include units) delivered by the current source. [Hint:
You might want to use admittances.] (25)
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(b) Based on your analysis in part (a), could the p power delivered to the load be increased by
adding addltlona,l capacitance in parallel with the load? Explain. (5}

Ves. Helotol inpedunce secn by Hic souee i  indidtive (8 il <0
Kt 70, 0> @)5 &C{’)d?k;j addtein @fﬂoz{é/jﬂg (ﬁvo ¥<D)
&ML@ ﬂwéf lfawf/ res Vﬁfﬁ/ﬁ{' [/4/ CQW,ZD[ P E lostr %55’:}

/
va,eﬁij real ’;?ﬁwg fo /. Load.



3. Determine V(s) for the following circuit with vs(t) =2 tu(t). Include initial conditions
for the capacitor, but assume that the inductor has no stored energy at t=0". (25)
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Transform the circuit into the Laplace domain:
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3b) Find the inverse Laplace transform of — :
S°+25+2

First perform the partial fraction expansion by factoring the denominator into its roots, in

this case complex roots. Next solve for the coefficients A and A*. Perform the inverse

transform by inspection with the aid of a Laplace transform table.

*

F(s)= 3s+4 _ 3s+4 _ A N A
s?4+25+2 (s+1-j)(s+1+j) (s+1—j) (s+1+])

3s+4=A(s+1+j)+A (s+1-j)

if s=-1+j
3(-1+j)+4=A(-1+ j+1+])

1+ j3=Aj2

A=1+jzj?’ —15- j0.5-158/-18.43

__3s+4 _15-j05 15+ 05

P +25+2  (s+1-j) (s+1+])

By table lookup:

f(t) = [(1.5— j0.5)e I 4 (15+ j0.5)e’(“”t]u(t)

=[3.16e " cos(1t—18.43") Ju(t)

Be careful that the phase sign comes from the “positive” pole, marked in red.
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