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CHAPTER 11 

 
 

P.P.11.1 )3010cos(33)6010sin(33)(  ttti  
)2010cos(330)(  ttv  

 
)3010cos()2010cos()33)(330()()()(  tttitvtp  

))]30(20cos()302020[cos(10890
2

1
)(  ttp  

)t(p  (3.5 + 5.445cos(20t–10˚)) kW 

 )cos(IV
2

1
P ivmm  3.5 kW 

 
P.P.11.2  81320ZIV  

 

)cos(IV
2

1
P ivmm   

 )308cos()33)(1320(
2

1
P  20.19 kW 

 
P.P.11.3  

 





 57.2619.101

3

45320

j
I  

 
For the resistor, 
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For the inductor, 
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The average power supplied is 
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P.P.11.4 Consider the circuit below. 

 
For mesh 1, 

0)2j-()2j8(40- 21  II  

20j)j4( 21  II       (1) 
 
For mesh 2, 
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For the 40-V voltage source, 
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For the j20-V voltage source, 
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For the resistor, 

5I 1  I  

408V 1  I  

 )5)(40(
2

1
P W100  

 
The average power absorbed by the inductor and capacitor is zero watts. 
 
P.P.11.5 We first obtain the Thevenin equivalent circuit across .   is 
obtained from the circuit in Fig. (a). 
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ThV  is obtained from the circuit in Fig. (b). 

 
By current division, 
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The current through the load is 
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P.P.11.7   
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P.P.11.9 The load impedance is 
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The power factor is 
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The apparent power is 

S = Vrms(Irms)
* = 0.5(320)(4.438)(10˚–(–23.69˚)) = 71033.69˚ VA 

 
P.P.11.10 The total impedance as seen by the source is 
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The average power supplied by the source is equal to the power absorbed by the load. 
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P.P.11.13 Consider the circuit below. 
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For the 20- resistor, 
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P.P.11.14  
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P.P.11.16 The wattmeter measures the average power from the source. 
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 cosP S  1.437 kW 

 
P.P.11.17 Demand charge 000,160$000,325$   
  Energy charge for the first 000,4$000,5008.0$kWh000,50   
  The remaining energy kWh000,450000,50000,500   
  Charge for this bill 500,22$000,45005.0$   
  Total bill  500,22$000,4$000,160$ 500,186$  
 
P.P.11.18 Energy consumed kWh000,4162620kW800   
 
The power factor of 0.88 exceeds 0.85 by 01.03 .  Hence, there is a power factor credit 
which amounts to an energy credit of 

kWh12483
100

1.0
000,416   

 
Total energy billed kWh752,414248,1000,416   
Energy cost  752,41406.0$ 12.885,24$  
 
 


