
Homework 3

EE 351

Due Oct 17, 11:00 pm. Submit to link on the website.

Problem 1. AC/AC converter.
An AC/AC converter consisting of two SCRs connected in parallel is shown in Fig. 1. The
AC source has a voltage of 240 V (rms) and the load is 10 Ω. The triggering angle of the
SCRs are 50◦. Find:

a The average and rms voltages across the load.
b The power consumed by the load.

Figure 1: Circuit for Problem 2.

Problem 2. Full-wave rectifier.
A load is connected to a full-wave rectifier and consumes 100W. The rms voltage of the load
is 100V and the average voltage is 40V. Suppose then one of the diodes fails and become
nonconducting (e.g., is an open). Find the new average voltage, rms voltage and power
delivered to the load. Hint: think about when to divide by 2 and when to divide by

√
2.

Problem 3. Boost converter.
A boost converter has a source voltage of 25V and a load of 5 Ω. If the duty cycle (tON/τ)
is 30%, find:

a The voltage and current across the load.
b The power consumed by the load.
c The current of the source.
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Problem 4. Buck.
A buck converter has a source voltage of 30V and a load of 10 Ω. If the duty cycle (tON/τ)
is 30%, find:

a The rms voltage and current across the load.
b The power consumed by the load.
c The current of the source.

Problem 5. Boost.
A boost converter is used to step up 30 V to 60 V. The switching frequency is is 2 kHz and
the load resistance is 25 Ω. Find:

a The load current and the power delivered to the load.
b The current ripple (∆i) if the inductor has an inductance of 12.5 mH.
c How do we change the switching frequency such that we can half the current ripple?

Problem 6. Buck-boost.
A buck–boost converter has an input voltage of 25 V. The switching frequency is 8 kHz, and
the voltage at the output is 45 V. Compute the time that the switch is ON (tON).

Problem 7. Buck-boost.
A buck–boost converter with an input voltage of 100 V is used to regulate the load voltage.
The on-time of the switch is always fixed at 0.1 ms and the switching frequency is adjusted
to regulate the load voltage. Find the switching frequencies to achieve an output voltage of
40 V and 120 V, respectively.

Problem 8. Buck.
A dc/dc buck converter consists of a 72 V dc source in series and a 5 Ω load. For each cycle,
the switch is turned on for 80 µs and turned off for 320 µs. Find:

a The switching frequency.
b The average and rms load voltage.
c The power delivered to the load.
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