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4.47/ -63.4° V and Zo = 1.6 + )4.8 D. (a) Replace 
the 4-D load resistor by an impedance ZL that ab
sorbs the maximum average power, and determine 
this maximum power. (b) Replace the 4-D load re
sistor with a resistance RL that absorbs the maximum 
power for resistive loads, and determine this power. 

4.28 For the RLC circuit shown in Fig. P4.28, 

suppose that vs(t) = 10 cos 3t V. Find the average 
power absorbed by the 4-D resistor for the case that 

(a) C = ~ F; (b) C = To F; (c) C = ~ F. 
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4.29 For the circuit shown in Fig. P4.29, suppose 
that vs(t) = 8 cos 21 V. Find the average power ab
sorbed by each element in the circuit for the case that 

ZL = 1 D. 
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4.30 For the circuit shown in Fig. P4.29, chan" . 
the value of the resistor to 2 D and the value of If , 
capacitor to 1F. Suppose that v,(r) = 8 cos 2t V '
Find the load impedance ZL that absorbs the rna: . 
mum average power, and determine this power. (

Find the load resistance RL that absorbs the maxim 
power for re sistive loads, and determine this Po\'.Y~ 

4 .31 For the op-amp circuit given in Fig. P4 ._ . 
when vir) = 6 sin 21 V, then the output valla::: . 
vo(r) = 13.4 cos(2r - 117°) V. Find the aver3;. 
power absorbed by each element. 

4.32 For the op-amp circuit given in Fig . P4.:~ 
when vsCl) = 3 cos 21 V, then the output volt· ; , 

vo(t) = 10.6 cos(2r + 135°) V. Find the avera;: 
power absorbed by each element. 

4.33 For the op-amp circuit given in Fig. P4.:.: 
when vs(t) = 4 cos(2r - 30°) V, then VI (I) = 
1.6cos(2r - 66.9°) V and vn(t) = 1.6cos(2r + 23. 1 
V. Find the average power absorbed by each elemeL 

4 .34 For the circuit given in Fig. P4.24 , wh 
Vs l = 250\12/ - 30° V, V s2 = 250\12/ -900 V, aL 

Z = 78 - j45 D , then II = 6.8/ 300 A and 12 = 
6.8/ -900 A. (a) Find the average power absorbed t . 
each impedance. (b) Find the average power sllpplic _ 
by each source. 

4.35 For the circuit given in Fig. P4.25, wh~

Vii = 250\12/ -300 V, V s2 = 250\12/ -900 V, a IL 

Z = 26 - )15 D , then II = 6.8/ 300 A and 12 = 

6.8/ -90° A. (a) Find the average power absorbed b. 
each impedance. (b) Find the average power supplie_ 
by each source. 
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For the op-amp circuit shown in Fig . P4 .36, 

• J\ erage power absorbed by each e lement fo r 

r Iha t V,(I ) = cos wt V. 
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For the op-amp circuit shown in Fig. P4. 37, 

c: :l\ erage po wer absorbed by each elemen t for 

-'~ lhat ",U) = cos wI V. 
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Find the rms value of each fun c ti on given in 

':1..138. (See p. 260.) 

Find the rm s value of the " half-wave recti .. 

sine wave that is shown in Fig. P4.39. [Hint: 
= 3(1 - cos 2x). ] 
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4 .40 Fi nd the rm s value of the "full-w ave recti

fied" sine wave that is shown in Fig. P4 .40. [Hinl: 
si n2 x = ~ (I - cos 2x). ] 
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4 .41 The load shown in Fig. P4.41 operate s at 60 

Hz. (a) What are the pf and the pf angle of thi s load') 

(b) Is the pf leadi ng or lagging') (c) To what value 

should the capacitor be changed to get a unity pf 
(pf = 1) ') 
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4 .42 A ilS .. V rm s, 60-Hz electric hair dryer ab

sorbs 500 W at a lagging pf of 0.95. What is the rms 

value of the cunent drawn by this dryer') 

4 .43 An e lectr ic motor which operates at 220 V 

Ims. 20 A nns, 60 Hz, absorbs 2200 W. (a) What is 

the pf of the motor. (b) For the case that the pf is 

lagging, what value capacitor should be connected in 

para llel with the motor such that the resu lting com

bination has a unity pf (pf = l)'i 

4 .44 An e lec tric motor operating at 220 V nns, 60 

Hz, draws a CUlTent of 20 A rms at a pf of 0.75 

lagging. (a) What is the average power absorbed by 

the motor') (b) What value capac itor should be con

nected in parallel with the motor such that the re

sulti ng combin ation has a unity pf (pf = I)') 

4 .45 Two loads, which are connected in para llel, 

operate at 230 V rms. One load absorbs 500 W at a 

pf of 0.8 lagging, and the other absorbs LOOO W at 
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a pf of 0.9 laggi ng. Find the pf of the combined load. 

Is this pf lead ing or lagging? 

4 .46 Three loads. which are connected in parallel, 

operate at 230 Y rms. One load absorbs 500 W at a 

pf of 0.8 lagging . The seco nd absorbs 1000 W at a 

pf of 0.9 lagging. The third absorbs 1500 W at a pf 

of 0.9 lead ing . Find the pf of the combined load. Is 

this pf leading or lagging') 

4 .4 7 The parallel connection of two 115-Y rm s 

loads absorbs 2000 W at a lagging pf of 0.95. Sup

pose that one load absorbs 1200 W at a pf of 0.8 

lagging. What are the power absorbed and the pf of 

the second load') 

4 .48 A load, which operates at 220 Y rms. draws 

5 A rms at a lagging pf of 0.95. (a) Find the complex 

power absorbed by the load. (b) Find the average 

power absorbed by the load. (c) Find the reactive 

power absorbed by the load. (d) Find the apparent 

power absorbed by the load. (e) Find the impedance 

of the load. 

4 .49 Consider the circuit shown in Fig. P4.28. 

Suppose that v5(t) = l2'V2 cos 31 Y and C = i F. 
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Find the complex power absorbed by each e l emerL~ 

Is complex power co nserved? 

4 .50 Consider the circuit shown in Fig. P4.2 

Suppose that vs(t) = 12V2 cos 3t Y and C = ~ F 

Find the apparent power absorbed by each elemen: 

Is apparent power conserved? 

4 .51 Cons ider the circuit shown in Fig. P4.2' 

Suppose that vJt) = J2V2 cos 3t Y and C = ~ F 

Find the reactive power absorbed by each elemerL 

Is reactive power conserved? 

4 .5 2 For the circuit given in Fig. P4. 24, whe" 

V5 1 = 2S0V2 "- 300 y, V52 = 2S0V2/ -900Y,al 

Z = 78 - )45 fl, then II = 6 .8/ 300 A and 12 = 

6.8/ -900 A. (a) Find the complex power absorbe_ 

by each impedance. (b) Find the complex power su I" 

plied by each source . 

4 .53 For the circuit given in Fig. P4.24, whe

Vd = 2S0V2/  300 Y, V52 = 2S0V2/ -900 Y, an" 

Z = 78 - )4s--D,then II = 6.8/300 A and 12 = 

6.8/ -900 A. (a) Find the apparent power absorbe-.: 

by each impedance. (b) Find the apparent power sUF

plied by each source. 


