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EE 2250
Electric Circuit Analysis

Quiz #2 — Solutions

Problem Q2.1: Find v(¢) in the circuit below in terms of vs(t), is, (t), and i, (¢).
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Solution: The reason that this problem is on the quiz, although it can be solved us-
ing methods tested in Quiz #1, is to stress the utility of superposition, series/parallel
combination rules, and voltage/current dividers. Using superposition

v(t) = v1(t) + va(t) + vs(t),

where the component voltages can be found from the following circuits:
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Finally,
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Here,

Therefore,

Problem Q2.2: Find the Norton equivalent of the two-terminal network shown below.
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Solution: To find the Norton (or Thévenin) equivalent circuit it is sufficient to mea-
sure the open-circuit voltage v,.(t) and the short-circuit current i.(t). To measure
Voc (t) we leave the terminals open and observe by a current divider that $i,(t) will
flow upward through the loop containing the 10€ and 209 resistor and that 2i,(t)
will flow through the lower loop. Therefore, relative to the node connecting the two
1092 resistors, the potential at the + terminal is —(10/3)is(t) and the potential at
the — terminal is —(20/3)i,(t). Therefore,

) = =0 - |- Fi0] = a0,

To measure i4.(t) it helps to redraw the circuit.
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and by one at the lower pair

Applying KCL at the circled node
iﬁ(t) - ia(t) = isc(t)

from which we see that
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ise(t) = —l—ozs(t).
Therefore,
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which gives the Thévenin equivalent network

Problem Q2.3: Express v,y:(t) in terms of v, (t).
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Solution: Applying KCL at the node where the resistors are connected.

Vin (t) + 2 . Vin(t) + 2 — Vout (1) _o
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Solving for v, (t) gives

Problem Q2.4: Find the equivalent impedance of the two-terminal network drawn below.

Solution:
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Problem Q2.5: Find v,y (t) if v, (t) = 3 + 4in(1000¢). The terminals are open-circuited.
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Solution: We can redraw this circuit as
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Now, we observe

w=0: Vour = Vi
1—3 o
w=1000: Vyy=—2Vin =e 95V,
147
Therefore,

Vout () = 3 + 4in(1000t — g) = 3 — 4cos(1000¢).




