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Problem 1

See book page 51.

Problem 2

See book page 66-67.

Problem 3

One period T is 1 ms, v(t) = 10t if t ∈ [0 1] within one period, otherwise
v(t) = 0. The RMS voltage is then

Vrms =

√
1

T

∫ 1

0

100t2dt = 3.3V (1)

Problem 4

Average voltage Vav = Vmax

2π
(1 + cos(α)) = 45V, the maximum voltage

Vmax = 151.5 V. The RMS voltage is

Vrms =
Vmax√

2
= 107.1V. (2)

When full wave is used, the output voltage is doubled, hence the output
voltage is 90 V.
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Problem 5

The source voltage RMS is 120V, the maximum source voltage is therefore
Vmax = 120

√
2 = 169.7V.

Output voltage average Vavg is 60V (inner resistance is inside the battery,
and is not considered when battery terminal voltage is given), then

Vavg =
Vmax
π

(1 + cos(α)) = 60V (3)

hence α = 83.6◦.
Note: You get full score for this problem as long as you know battery is

not a resistive load, and you use the equation for average or RMS voltage,
or the RMS current. A real battery charger must have filter design with the
SCR rectifier so the output 60V should be the average voltage and all AC
components have been filtered.

Problem 6

Resistive load, V 2
out/R = 15W, the output voltage Vout = 17.32 V. The

on-time ton and off-time toff follow

ton
toff

=
17.32V

30V
(4)

ton + toff =
1

10kHz
(5)

hence ton = 0.037 ms.

Problem 7

(a) Book equation (5.43) and (5.44), current ripple ∆ion = 0.3125A.
(b) Average current 40V/100Ω = 0.4 A.
(c) Power delivered (resistive load) (40V)2/100Ω = 16 W.
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