ECE 301
Fall Semester, 2006
HW Set #10
Due: November 2, 2006 Name
wig Print(last, first)

circle: 2:10 section 3:40 section

Use Engineering Paper. Work only on one side ®fidper. Use this sheet as your cover sheet,dotatce
top of your work and stapled in the top left-handner. Number the problems at the top of the piagihe
center of the sheeDo neat work. Underlineyour answers. Show how you got your equations. Be
sureto show how you got your answers. _Each problem counts 10 points. Note: Unless uotiser
stated, all voltages and currents are peak values.

(1) Consider the circuit of Figure 10.1.
(a) Find the average power generabgaeach source. AnsgRyen)= 367.8 W, Bygeny= -207.8 W
(b) Find the average power absorlgdeach circuit element. Ansj P 160 W, B=P;=0.
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Figdre.1: Circuit for problem 1.
(2) Consider the circuit shown in Figure 10.2.

(&) Find 4 for maximum power transfer. Ans: Z 3.415—j0.7311)
(b) Calculate the maximum average power with thégll Ans: 1.429 W.

M

-HQ j10Q
[

8Q § Z
200° A § 5Q

=0

Figur0.2: Circuit for problem 2.



(3) You ae given the voltage waveform shown iruFegl10.3.
(a) Find the RMS value of the voltage waveform.sAR.92 V

(b) Find the average power absorbed byar2sistor when the voltage is applied across thista.
Ans: P =4.267W
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Figure 10.3: Waveform for problem 3.

(4) For the power system shown in Figure 10.4th &R0 V rms applied, find;
(a) the average power. Ans: P =1634.7 W
(b) the reactive power. Ans: Q =913.47 VA (vars)
(c) the power factor. Ans: pf =0.8732 leading
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Figure 10.4: Circuit for problem 4.



(5) For the following voltage and current phasmakulate the (i) complex power, (ii) apparent pow
(i)  real power, (iiii) reactive power, (v) spegifvhether the pf is leading or lagging.

() V=220030Vrms,l = 0.5 60Arms
Ans:95.26- | 5%/A ,110A , 92.260 , 33\Rs pf leading

(b)V=2500-10Vrms,l = 6.21- 25Arms
Ans:1497.2+ | 401.%A ,1550A ,149%2 , 40¥ARs pf, lagging

(c)V=1200 0V rms,| = 2.41- 15Arms
Ans:278.2+ [7T4.5VA, 288/A , 278 , 74.5/ARs pf lagging

(d)V=160045V rms | = 8.5 90Arms
Ans:961.7- ] 961.W¥A ,1360A , 961W , 96VARs pf leading

(6) For the entire circuit of Figure 10.6 calcetlat
(a) the power factor, pf=.9956 lagging
(b) the average power delivered by the source; 1B.56 W
(c) the reactive power, Q = 1.466 VARS
(d) the apparent power, |S|=15.63 VA
(e) the complex powerS=15.56 + j1.466VA
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Figure.@0 Circuit for problem 6.



(7) Findl, in the circuit of Figure 10.7. Ans: 44328.13 A.
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Figure 10.7: Circuit for problem 10.7.

(8) An ac motor with impedance Z 4.2 + j3.6Q is supplied by a 220 V rms, 60-Hz source.
() Find the pf, P, and Q: Ans: pf=0.7592 laggiP = 6.643 kW, Q =5.695 kVARs
(b) Determine the capacitor required to be conmkeictgarallel with the motor so that the

power factor is corrected to unity. Ans: C = 32

(9) For the network given in Figure 10.9, find templex power absorbed by each element
and the complex power supplied by the source
Ans: S supplied by the source: 5.12 + j2\6&
S absorbed by the resistor: 5.12(WAtts)
S absorbed by capacitor: -j3.84 VA
S absorbed by the inductor: j6.4 VA
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Figure 10.9:raiit for problem 9.



