EE 110, Winter 2016, Homework #1, Due January 11, 2016

Problem 1: For each of the following statements indicate whether it is true or false. Circle the
appropriate response. Give reasons. Be very brief.
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Figure 1.

a. Consider the arbitrary 1-port linear time-invariant circuit containing only independent sinus-
oidal sources (all of the same frequency), resistors, inductors, capacitors, transforms, and de-
pendent sources, shown in Figure 1(a). This circuit can always be equivalently replaced by its
Norton’s equivalent. True False

b. The impedance, Z, presented by the circuit in Figure 1(b) is capacitive whereas the impedance,
Z, presented by the circuit in Figure 1(c) is inductive. Note that the only difference between
the circuits is the transformer’s dot location. True False

(2 + 3 =5 points)



Problem 2: Refer to the circuit schematic shown in Figure 2.

(a) Obtain the phasor domain representation for the circuit shown in the figure.

(b) Determine the phasors, I, Ir, Vi, and Va. Use any appropriate analysis method.

(c) Draw a phasor diagram showing Vs Ir, Vi and Va. Indicate the angles and magnitudes of these
phasors on the diagram.

(d) If Z is defined as the impedance of the LTI network within the dashed box looking into termi-
nals 1-1°, is it inductive or capacitive?

(b) Determine the sinusoidal steady state expressions for va(t). Does it lead or lag vs(t)? By how
many degrees?
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(5+10+5+5+5=230 points)

Solution:









Problem 3: Refer to Figure 3 for this problem. What is the Norton’s equivalent circuit for sinus-
oidal steady state operation?
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(7 + 8 =15 points)

Solution:






Problem 4: Refer to Figure 4. The two coils (of induct-
ance L and 4L respectively) are magnetically coupled

with a coupling coefficient of k = 0.5. L C 4L
(a) What is the equivalent impedance, Z, for sinusoidal .—/62%\‘—| 7

; ?
steady state operation at an angular frequency of ®? 7 —3 Ao A

(b) For what angular frequency does Z become purely

resistive? @
(10 + 5 =15 points)

Figure 4
Solution:






Problem 5: Refer to Figure 5 for this problem. Both switches changed from position 1 to position
2 at time t = 0, after the circuits having achieving steady state. Use Vg =2V, R=1Q, C;i =C, =
IF, L =2H, and vs(t) = 4e ' Volts unless stated otherwise.
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Figure 5.

Determine the values of vo(t) and ir(t) just before t = 0.

Determine the values of vo(t) and iL(t) just after t = 0.
2

Determine the values of dstO(O +) and ddtvzo (0+).

What is the characteristic equation of this circuit for time t > 0?

Derive an expression for the transient of vo(t) of this circuit.

Draw a rough sketch of the transient of vo(t) clearly marking the starting value, the final value,
and if it is underdamped, the natural frequency and the damping factor. Note: If you do this
part without doing part (e), you will have to justify your waveform shape and any numerical
values.

2+5+6+4+10+5=35 points)

Solution:
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