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Instructions

1. Solve all problems. (5 pt)
a. Write your name and ID on the top of every submitted page.
b. For each part, write your explanation/derivation and answer in the space provided.

2. ONE sub-question will be graded (5 pt). Of course, you do not know which part will be
selected; so you should work carefully on all of them.

3. Thereis no need to submit (or even print out) page 1 (this cover sheet).
Late submission will be rejected.

5. Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your answer.
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Questions

1) [Irwin and Nelms, 2015, Ex 6.6] The current in

Figure 1. Determine the voltage waveform. Recall =L S2 d.

L=10x10 >

10-mHinductor has the waveform shown in
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2) [Alexander and Sadiku, 2009, Q6.46] Find v, i, and the energy stored in the capacitor and
inductor in the circuit of Figure 2 under dc, steady-state, conditions.

Recall that, under dc conditions,
capacitor—s open circuit
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No current through this 5k resistor

because the capacitor becomes an open

circuit.

By cuvrem¥ divide -Fom»\a A= qA
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Figure 2
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Note that there is a short connection from
node A to node D; so they are actually the
same node.

v—c "'\’:4_\"5 = \’A_vo =0
From the aboye discussion, because there
is no current tRrough the 5k resistor, the
Ohm's law implies that there can not be
any voltage drop across it.
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3) [lrwin and Nelms, 2015, Ex 6.6] Find the energy stored in the capacitor and inductor in the
circuit of Figure 3 under dc, . te cor :
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4) [Alexander and Sadiku, 2009, Q6.49] F|nd the equlvalent inductance of the circuit in Figure 4.
Assume all inductors are 10 mH.

a o = L
For this question, although the two N L/ L= 7
terminals for finding equivalent /
inductance are not explicitly mentioned,
we can infer from the given figure that C _ L
they have to be the terminals a-b here. g) = 2
(Other nodes are not marked as
terminals.)
yL
bo L S
_ L/L ==
Figure 4 2
L
Lyl - b)) = 2 2L
Leoye 2erb =5 U= % <%
When L =40 mH, L"k = 375102 3,35 wH
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5) [Alexander and Sadiku, 2009, Q6.73] Show that the circuit in Figure 5 is a noninverting
integrator.

Recall the for ideal op-amp
Rule #1: 4 _ =4, =0

Rule #2: V. -‘-\"*_ = Vv

KCL @ "-" input of the op-amp V.
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[RV|C’§~1 Zo\',+=°
VoV Ay VI Vo v 0 =0
= T R
icccdn ced (#-0)=cd () =¢c dvs
dt dt dt 2z <+
v o ¢ Q’r‘r'v’° +0 =0
T dt R J'
2-Vi + RC Ve *kﬂ-\'éo <
z = Jd% 2
°L‘£,° = 2 v,
dt ec v
tnegratoc
= d
v, L8) =v‘°(’°o)*':z }\’:;L&) ®
\.—h’t°
y
e v':%a'\'ivc sigr here — on-inyert:

................... ")



