learn basic concepts of physics through problem solving

Q- In an AC circuit the voltage across a resistive component is given by
V(t) = 10 + 5 sin(3t)

Find (a) The voltage amplitude
(b) Root mean square voltage across the component Vims.

(The frequencies and hence phase differences between two components in an AC circuit varies
with time so we can't use superposition methods here, we have to go with basics)

This waveform is the combination of one DC component of 10 V and the AC component 5 sin
3t which have a peak value of 5 V.

The DC component remains constant. Thus, the peak value of the waveform will be
Vmax= 10+5=15V
For RMS value, we derive the average power dissipated in a resistor R.

The average power dissipated in the resistor for one time period is given by
Pav =7 f%z dt

or P,= ﬁf;(lo + 55sin 3t)? dt

Or P, == (100 + 100sin3t + 25 sin’ 3t) dt

Or P, :ﬁf; (100 +100sin 3t +§ (1 — cos ﬁt)) dt

or p, =2 [100t—%cos3t+2—25 (t—sm)]r
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Now here @ = 3 and hence T = 2x/3;

Substituting the value of T in trigonometric functions we get

P, = [100 yELL

1 100 _ o 25, (sindmw
- 3((:052?: c030)+2T (— 0)]

6

or P, =ﬁ[100?‘+?‘2—5?"]
1 25 1
or  Py=- [100 +2| =2 [1125]

As we know that the average power in the AC circuit is given by

P — Vf"zms
av R

Thus V2. =1125
or  Vo.=10.61V



