
Homework 2

EE 351

Due Oct 16, 11:59 pm. Submit at
https://canvas.uw.edu/courses/1319405/assignments/5044999.

Problem 1. Non-sinusoidal signals.
Consider the voltage profile shown in Fig. 1. Find the average and the rms voltage.

Figure 1: Figure for questions 1 and 2.

Problem 2. Non-sinusoidal signals.

1. Suppose the signal in Fig. 1 is passed through a half-wave rectifier. Draw the resulting
output. Find the average and the rms voltage.

2. Now suppose the signal in Fig. 1 is passed through a full-wave rectifier. Draw the
resulting output. Find the average and the rms voltage.

Problem 3. Half-wave rectifier.
A half-wave rectifier circuit converts a 110 V ac into dc. The load of the circuit is an 5 Ω
resistance. Compute the following:

1. The average voltage across the load.
2. The rms load current.
3. The power consumed by the load.
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Problem 4. Half-wave rectifier.
A half-wave SCR converter circuit is used to regulate the power across a 25 Ω resistance.
When the triggering angle is 30◦, the power consumed by the load is 600 W. Compute the
following:

1. The rms source voltage.
2. The average and rms load current.

Note that the equations on the slides are given in terms of radians, not degrees.

Problem 5. Rectifiers.
An ac/dc half-wave SCR circuit is used to power a resistive load. At a triggering angle of
20◦, the average voltage across the load is 60 V.

1. Compute the rms source voltage.
2. If a full-wave circuit is used while the triggering angle is maintained at 20◦, compute

the average voltage across the load.

Problem 6. Rectifiers.
Consider a full-wave SCR AC/DC converter with input voltage 120V (rms) and an output
voltage of 115V (rms). Find the triggering angle. If you’re solving the fixed point equation
by iteration, you can use a starting guess of 35◦. You can stop the process after 4 iterations.
Note that the equations on the slides are given in terms of radians, not degrees.
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