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Problem Set #1

Reading: Read the following sections from Dorf and Svoboda:
Chapter 1, Sections 1.3{1.5; (de�nitions of voltage and current)
Chapter 2, Sections 2.3, 2.5; (resistors and sources)
Chapter 3, Sections 3.3; (Kircho�'s Laws)
Chapter 7, Sections 7.3, 7.6; (de�nitions of capacitors and inductors)

Problem 1.1: The voltage waveform for the voltage source in Figure 1 is

vs(t) =

�
sin 2�(100)t; t � 0
0; t < 0

vs(t)

ir(t) ic(t)i`(t)

200
 1�F10mH

Figure 1:

(a) Determine ir(t).

(b) Determine i`(t).

(c) Determine ic(t).
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Problem 1.2: Consider the four terminal network N1 shown in Figure 2.

N1i4(t)

i3(t)

i2(t)

i1(t)

Figure 2:

(a) When network N1 is connected to the two subnetworks N2 and N3 as shown in Figure 3,
what is the relation between currents i1(t) and i2(t)?

N2 N1i4(t)

i3(t)

i2(t)

i1(t)

N3

Figure 3:

(b) Does the result that you derived in (a) apply to i1(t) and i2(t) when N1 is embedded in a
larger network as shown in Figure 4? Explain.

N1i4(t)

i3(t)

i2(t)

i1(t)

Figure 4:
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Problem 1.3: (a) Write the KCL equations that constrain the currents at all of the nodes of the
network in Figure 5.

(b) Write the KVL equations that constrain the voltages for all of the meshes in that same
�gure.
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i5(t)
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R1i1(t)

R4

i4(t)
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d

Figure 5:

Problem 1.4: Determine v(t) and i(t) in the network shown in Figure 6

is(t)

+

�

v(t) 12

i3(t)

24i1(t)

i(t)

24

i4(t)

12i2(t)

vs(t)

i5(t)

Figure 6:

Problem 1.5: In the center of Figure 7 is a model of a one-transistor preampli�er that is used to
amplify the output of a low amplitude magnetic pickup, and drive a 25k
 load. Express the
voltage vL(t) measured across the load in terms of vs(t).
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vs(t)

2 k

PICKUP PREAMPLIFIER

8 k


i1(t)

100 i1(t) 100 k


LOAD

25 k


+

�

vL

Figure 7:
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