EE1002 Tutorial 10 Solution
(Questions from Alexander & Sadiku, 7™ edition, Problems 10.40, 11.22, & 11.27)

1. Find i, in the circuit shown in the following figure using superposition.
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Solution

Let Io = Io1 + Loz, where Io1 is due to the dc source and Io2 is due to the ac source. For lo1,
consider the circuit in Fig. (a).
Clearly,
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For lo2, consider the circuit in Fig. (b).
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If we transform the voltage source, we have the circuit in Fig. (c), where 4|/ 2=4/3 Q.
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By the current division principle,
0y = 4/3 (2.5£0°)
4/3+ j4
I,=025-,0.75=0.79£-71.56°
Thus, 1, =0.79cos(4t—-71.56°) A
Therefore,
Io =Io1 + Io2 = [4 + 0.79c0s(4t-71.56°)] A
2. Find the rms value of the offset sine wave shown in the following figure.
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Solution

i(t) = [2—2cos(2t)] amps

12, = 1 l.fﬁ[Z -2 cos(Zt)]Zdtl
TlJo

1 [ ~TU T T
=— f 4dt+f [—4cos(2t)]dt+f 4cosz(2t)dtl
TlJo 0 0

Alr

-4n+0+4fﬂ[H+M]dtl=%[4n+4(g)]=6
| 0

Ims = V6 = 2.449 amps



3. Calculate the rms value of the current waveform of the following figure.
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Solution
T=5, i(t)y=t, 0<t<S5
1¢(s 1 t3 125
2 =—|t2dt=——|5=—"=-38.
- SJ.Ot dt s 310= 75 8.333

I, =2.887A



