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Student Name: Student Number:
Question 1. ... .. (16 points)
RMS Value and Power

(a) For the periodic waveform in Figure 1 find the RMS value.
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Figure 1: A periodic waveform.

Answer: RMS=
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(b) Given the circuit of Figure 2,

Student Number:
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Figure 2: Circuit for power analysis.

b.i) What is the average power dissipated in R;?

Answer: Power in Ry (in watts):

b.ii) What is the average power dissipated in L ?

ELEC 2501

Answer: Power in L (in watts):
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QUeStION 2. (10 points)
Thévenin
(a) For the circuit shown in Figure 3 find the Thévenin equivalent between the terminals A and B. /8
3k(2
AAA, = Answer: Thévenin equivalent:
2
2mA T 3K0) 5k(2
3V
AAA B
3kQ2

Figure 3: Circuit for Thévenin equivalent question.

(b) For the circuit in Figure 3 what value of load resistor should be connected between the terminals A
and B to ensure maximum power transfer to the load?

Answer: Value of load resistor:

/2
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T s e (10 points)
Nodal Analysis and Loop Analysis

(a) Given the circuit of Figure 4, write the nodal equations for nodes Vy, V;, and V; using the convention
that currents leaving a node are considered positive. There is no need to simplify your equations.

2k

2k(2 § 3k é Q) 2mA

Figure 4: Circuit for Nodal analysis.

a.i) Answer: V, nodal equation:
/2
a.ii) Answer: V2 nodal equation:
/2
a.iii) Answer: V3 nodal equation:
#2
(b) Given the circuit of Figure 5, write the loop equations for loops I and I>. There is no need to simplify
your equations.
2k§2 2k
2mA D ‘ I \3\} C_F) I @) 2v
Figure 5: Circuit for Loop analysis.
b.i) Answer: Loop equation for I1:
/2
b.ii) Answer: Loop equation for I5:
/2
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QUESHION 4. . (18 points)
Phasor Analysis

Note: Answers have to be given in rectangular or polar form as specified. Answers must be simplified,
ie. 100 — 7500 or 102607V, ete.

(a) Given the circuit of Figure 6,

™
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Figure 6: Circuit for phasor analysis.

a.i) Calculate the voltage V across the current source.

Answer (polar):
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Student Name: Student Number:
a.ii) Calculate the inductor current I'y,.

Answer (polar):

/6
Resonance
(b) A series resonance circuit is to have a resonance frequency of 200kHz and is to use L=1mH.
b.i) What capacitance value C is required?
Answer:
/2
b.ii) What resistance value is required for () = 25?
Answer:
/2
b.iii) In a series resonance circuit how many degrees out of phase are the capacitor and inductor
voltages at resonance?
Answer:
/2
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QRSO 5. o e inimsonssnn s e 0Rns ias 55, 555 5 8 NRATER R AL S SR A AT v 5 (12 points)
Bode Plot Questions
. . . 2000
Given the transfer function H(jw) = PP answer the following:
Jwd =+ 200

(a) What is the corner frequency in radians per second?

Answer: The corner frequency is

/2
(b) Draw the magnitude and phase Bode plots below. For the magnitude plot, include both the straight
line (asymptotic) approximate plots as well as a sketch of the actual curve. For the magnitude plot,
indicate the value of any slope(s) and the value of the difference between the straight line approx-
imation and the actual curve at the corner frequency. Label all important frequencies, magnitudes
and angles.
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Transient Analysis Question

(a) In the circuit shown in Fig. 7, the switch has been closed for all of time # < 0. At = 0 the switch is

Student Number:

opened. Derive an expression for the capacitor voltage v« (t) for ¢ > 0.

ELEC 2501

switch opens at{ = 0

6V

Figure 7: Capacitor transient circuit.

Answer:

(10 points)
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Knowledge Base Questions

(a) What is the equation relating the charge (¢) and voltage (v) of a capacitor of value C?

(b) State the equation governing voltage (v) and current (i) of an inductor of value L.

(c) What is the equation governing the quality factor (()) of a series resonant circuit in terms of the

resonant frequency (wp), the inductance (L) and the resistance (R)?

(d) The effective resistance of two resistances R and R, in parallel is

(e) The effective capacitance of two capacitors C'1 and (2 in series is

(f) The impedance of an inductor L at a frequency f is

(g) The effective admittance of two admittances Y and Y» in parallel with each other is

(h) The average power of a purely reactive circuit is

ELEC 2501
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8T T L NN N VR S DU UV COP LN SR S (16 points)
Problem Analysis Question

Given the circuit in Figure 8 find the current in the 2k{2 resistor. The magnitude of the current as well as
the direction of the current (A — B or B — A) must be determined.

1kQ 3V

W0
2mA D 2k § 1k

B

Figure 8: Circuit for problem analysis.

(a) Describe the different approaches you can think of to solve this problem. Which approach would
you choose and why?

(b) State any assumptions you need to make to solve the problem (i.e. direction of currents etc.). Com-
ment on the impact your assumptions may have on your solution.
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(c) Present your solution to the problem.

(d) Do your results make sense? Why do you think so?

HAPPY HOLIDAYS
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