
Homework 1

EE 351

Due Oct 9, 11:59 pm. Submit to Canvas at
https://canvas.uw.edu/courses/1319405/assignments/5032448.

Problem 1. Complex Numbers.
Let x = 2− j3 and y = 4− j1. Compute x + y, |x|, xy, x/y and the phasor form of y.

Problem 2. Basic Circuits.
Consider the circuit in Fig. 1. Suppose the source voltage is 100V and the current is 50 A.
The source resistance is 3 times as large as the resistance of the wire, that is, R/Rwire = 3.
Find the following

Figure 1: Circuit for problem 2.

1. The resistances R and Rwire.
2. Voltage at the load Vload.
3. The power loss in the wire.

Problem 3. Sinusoidal Waveforms
Suppose the an AC voltage can be expressed as

v(t) = 150 sin(125t + 0.9). (1)

Find the following:
1. The RMS voltage.
2. The frequency (in Hz).
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3. The phase angle in degrees.

Problem 4. Sinusoid with an offset
Suppose the an AC voltage can be expressed as

v(t) = 150 sin(125t + 1.5) + 1. (2)

Find the RMS voltage.

Problem 5. RLC circuits.
A load consisting of a 4 Ω resistor, a 5 Ω inductor and a 3 Ω capacitor in series. The source
is at 120 V (rms). Find the following

1. The source current (in phasor form).
2. The real and reactive power consumed by the load.

Problem 6. RLC circuits.
An electric load consists of a 5 Ω resistance in series with a 3 Ω inductive reactance. The
load is connected in parallel with another load of unknown impedance as shown in Fig. 2.
The voltage source of the system is 120 V. The total real and reactive powers delivered by
the source are 3 kW and 1 kVAr, respectively. Compute the impedance of the unknown
load. State the real and reactive components.

Figure 2: Circuit for problem 6.
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