
Homework 1

EE 351

Due April 15th, 11:59 pm. Submit to Canvas at .

Problem 1. The instantaneous voltage and current across a load are:

v(t) = 100 sin(753.98t +
pi

6
) + 10 V

i(t) = 10 sin(753.98t− pi

18
) A.

Find the following:

a) The impedance of the load.

b) The active and reactive power consumed by the load.

Problem 2. An electric load consists of a 5Ω resistance and 10Ω inductive reactance in
series. The load is connected across an AC voltage source of 120 V (rms).

a) Compute the complex power delivered to the load.

b) Suppose we want to reduce the reactive power consumed by the load by half (i.e., to
50% of the value in part a)) by adding a capacitor in parallel. The active power is not
changed. Find the value of the capacitor.

Problem 3. Consider two impedances, Z1 = 19 + j15Ω and Z2 = 5 − j8Ω. Find the
following

a) The total impedance if they are connected in parallel.

b) The total impedance if they are connected in series.

c) Which configuration would consume more active power when connected to an AC
voltage source?

Problem 4. A half-wave rectifier circuit converts a 120 V ac into dc. The load of the circuit
is an 10 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 5. A half-wave SCR converter circuit is used to regulate the power across a 20
Ω resistance. When the triggering angle is 25◦, 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 6. An ac/dc half-wave SCR circuit is used to power a resistive load. At a trig-
gering angle of 25◦, the average voltage across the load is 55 V.

1. Compute the rms source voltage.
2. If a full-wave circuit is used while the triggering angle is maintained at 25◦, compute

the average voltage across the load.
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