Appendix E

Answers to Odd-Numbered Problems

Chapter 1
1.1 (a) —0.1038C, (b) —0.19865 C, (c) —3.941 C, (d) —26.08 C
13 (@3t +1C, (b) 2+ 5t mC, (c) 2sin(10t + /6) + 2 uC,
(d) —e~3%[0.16 cos40r + 0.12sin40¢] C
15 490 uC
25A, O<tr<?2
17 i=1—-25A, 2<t<6
25A, 6<1r<8
Seethe sketch in Fig. E.1.
itA
25
0 2 4 6 8 1 6]
-25
Figure E.I For Prob. 1.7.
19 (8 10C,(b)225C,(c)30C
111 (8)2131C, (b) —8.188W
113 916.7mJ
115 P, =-300W, P,=100W, P3 =200W, Py = —-32W, Ps = —48W
117 18V
119  (a) 60 W, 100 W, (b) 4 W, (c) 110 W, (d) 700 W, (h) 350 W
121 21.6cents
123 (8 43kC, (b) 475.2 kJ, (c) 1.188 cents
125 39.6 cents
127 750ks
129 (3 10.4 kWh, (b) 433.3W/h
131 (a)4A, (b) 1.852 days
1.33 1343 x10°J
Chapter 2
21 3.2mA
23 20.8 uS
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894 APPENDIX E Answers to Odd-Numbered Problems

25 n=9b=151=7
2.7 7 branches and 5 nodes
29 11A,4A,1A

211 -4V,-6V,4V,-2V
213 14v,22V

215 4A,28V

217 4A

219 —4.444V,98.75W
221  0.1A,2kV,02kwW
223 6V,18V

225 12V,3A,0A,0V
227 10V,1A,4W

229 3V,6A
231 8V,02A
233 12Q

235 (30A, (R R, ()R, (€ %R

237 16Q
239 (8129, (b)16Q
241 ()76, (b) 54 Q
243 (R, =R,=R. =309, (b)R, =1033%Q, R, = 155Q, R. = 62 Q

245 889Q

247 (a) 125, (b) 275Q
249 09974 A

251  1221Q,164A
253 12A

255 UseR; and R, bulbs

257 11Q,99¢Q

259 (a) 800ks2, (b) 2 mW

261  (a) 100 mA, (b) 975.6 mA, (c) 2.44 %
263 45Q

265 (a) 19.9k, (b) 20k
267 (&) Four 20-Q resistorsin parallel.

(b) One 300-<2 resistor in serieswith a 1.8-2 resistor and a parallel
combination of two 20-$2 resistor.

(c) Two 24-k<2 resistorsin parallel connected in series with two 56-k2
resistorsin parallel.

(d) A series combination of a20-2 resistor, 300-2 resistor, 24-k2
resistor and a parallel combination of two 56-kS2 resistors.

269 75Q
271 38k, 3.33kQ
273 375Q,257.1Q
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APPENDIX E Answers to Odd-Numbered Problems

Chapter 3

31 0.143V, —10.286 V, pgo = 10.45W, pag = 94.37 W, prg = 52.9W
3.3 4A,2A,1333A,0.667A,40V

35 20V

37 2778V

3.9 —4A

311 1.072A,2041A
313 20V

315 18.86V,6.286V, 13V

317 10V,20V,20V

319 -1091V, —-100.36 V

321 20V,0A

323 —1.344kV,-56A

325 2V,12V, -8V

3.27 (@) planar, redrawn as shown in Fig. E.2, (b) nonplanar

70
10 20

v @ eo 30 .
40

Figure E2 For Prob. 3.27(a).

329 8727V
331 3652V
333 1188A

335 —-1733A
337 3378V, 10.67 A

339 20V

341 1072A,2041A
343 6V,6V

345 —1.344kV,-56A
347 -03

349 -4V, 2105A

s [ 1% ][]

Vi=4V,V, =2V
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896 APPENDIX E

Answers to Odd-Numbered Problems

[ 175 -0.25 —1} |:V1:| {20}
3.53 —-0.25 1 -025||Vo|=]| 5
| -1 -025 125||Vs 5
AERIRE
355 -2 12 -2||ir|=]| —8]|.,652W
L 0o -2 7113 | —20
r9 —3 —4 0][i] 6
s |75 309 9|
L 0 0 -1 2] |id] -3
359 —1A,0A,2A
361 —3A,0A,3A
3.63 26.667V, 6.667V, 173.3V, —46.67 V
365 SeeFig.E3; -125V
1 200 o 70Q 3
20V s00 (@) 2A 300
0
L
Figure 3 For Prob. 3.65.
367 -0187V
369 -80
371 523V
373 12296 uA,5.791V
Chapter 4
41 01,1A
43 (@05V,05A,(b)5V,5A,(c)5V,05A
45 45V
47  —1.32A,1743W
49  3A
411 8V
413 0.1111A
415 —0.1176 A
417 3A
419 0555A
421 —-857V
423 01111A
425 3652V
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APPENDIX E Answers to Odd-Numbered Problems

427 (8)8%,16V, (b) 202, 50 V
429 —0.125V

431 25Q,6V

433 109,10V

435 (a)3.8579,4V,(h)3.214Q, 15V
437 (889 2A,(b)209Q, 25A

439 289,3.286A

441 (@29, 7A, (b) 15, 12.67 A

443 3Q,1A

445 1.875A

4.47 _ Ro[Ri(1+4 B)Ry]
B(R1+ Ry)

449  Rm=Ry=3333Q, V=10V, Iy = 3A
451 3173Q,0V
453 —-1QV,0V
455 72Q,125W
457 —1.187kW
459 (a) 129,40V, (b) 2A, (0) 122, (d) 33.33W
461 1k
463 (8)389Q,4V,(h)32Q, 15V
465 109,167V
467 3333Q,10V
469 8Q,12V
471 (a) 10mA, 8k, (b) 9.926 A
473 (a) 100, 20 €2, (b) 100 €2, 200
Vi
R, + 1+ PR,
477 5333V, 66.67kQ
479 24k, 48V

4.75

Chapter 5

5.1 (@ 1.5MQ, (b) 60 , (c) 98.06 dB
53 0V

55 0.9999990

5.7 —100 nV, —10 mV

59  (@2V,(b)2V
511 -2V, —-1mA
513 2.7V, 288 uA
515  (a) Proof, (b) —35
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898 APPENDIX E Answers to Odd-Numbered Problems

517 -11.764

519 -1.6364

521 If Ry =10Kke2, then R, = 150k
523 (a)10.2, (b) 1.471cos120r¢

525 100 uA, 2 uW

527 600nA, 12mV, 24 nW

529 If Ry =10k, then R, = 90 kQ
531 —-120mV

533 3kQ

535 SeeFig. E.4, where R < 100 k2.

R =
2

Figure E4  For Prob. 5.35.

537 —2V,—-24mA
539 Ry = Rs= 10K, R, = R; = 20k
541 SeeFig. E5.

Vi

V2 o

R -
Figure E5  For Prob. 5.41.

543 (&) 300, (b) 3.333
545 (&) 36 nA, (b) 30cos377t uA

5.47 —-1.333
R>R R

549 2ty — 22y,
RiRs Rs

551 RoR4/R1R3 — R4/ Rs

1— RoR4/R3Rs

553 24V

5.55 —-17.14 mV

557 -1V
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APPENDIX E Answers to Odd-Numbered Problems

559 100 A
561 —374.8 uA
563 0.6677V
565 12V
567 025V
569 (a) Proof, (b) 0.825V, (c) 0.375 V
571 (@ —3.2V,(b) 18V
573 14.67
575 5
577 55
Chapter 6
6.1  10(1—30e ¥ A, 20t(1—3r)e & W
6.3 048A
65 _ {100t2 kV, 0<t<1
10004t —t2 —2)kV, 1<t<?2
6.7  0.042+10V
6.9  SeeFig. E®.
iHA A
5
0
1 2 3 4| 5[ 6/ 7| t(@
-5
Figure E6  For Prob. 6.9.
611 —0.727sindnt A, —5.41
6.13  (a) 120 mF, (b) 7.5 mF
6.15 (a)3F (b)8F (c)1F
617 4mF
6.19 50 uF
621 (@) V=90V, Voo =30V, Vig =60V, Voo =48V, Vg = 12V,
(b) Wap = 121.5 mJ, Weo = 27 mJ, Wiy = 25.2 mJ, Wy = 23.04 mJ,
Wgo = 5.76 mJ
6.23 (&) 35 uF, (b) 0.75mF, 1.5mC, 3mC, (c) 393.4J
6.25 2239 uF
627 v = {igiz—k\l/ézz — 20KV, (1) ol %
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900 APPENDIX E Answers to Odd-Numbered Problems

629 () 8V, (b) —480e~¥ uA, —6+8¢~% LA, (C) —480e% LA,
—180e~% pA, —300e~¥ pA

6.31 0.2H
6.33  4.8c0s100z, 96 mJ
6.35 5977A,3572J

637 144 pd
_ 0.25r2 KA, O0<t<1
6.39 z(t)={1_,+o_25t2kA, l<r<2
641 5Q
643 (A7H,(b)3H, () 2H
6.45 7.778H
647 7H
5
649 —L
8

651 SeeFig.E.7.

V(t) 4

6_ pr—

il 2| 3 4 5| 6] t

-6
Figure E7 For Prob. 6.51.

6.53 (@) 2mA, (b) 2.4¢7% mA, 3.6e"% mA, (c) —0.12¢=% mV,
—0.144e~2 mV, (d) Wi = 24.36 nJ, Wy = 11.693 nJ,

Wy = 17.54n]
6.55 50(1 — cos4r) mA, 4.8sin4r mV
6.57 6s

6.59  Onepossibility isletting R = 100 k2, then C = 0.2 uF
6.61 5.625mV
6.63 SeeFig.ES8.

Vo (V) A
6|

1 2 3 4  t(mg)

-6 L

Figure E8  For Prob. 6.63.
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APPENDIX E Answers to Odd-Numbered Problems

6.65 SeeFig. E.9.

Vi (V) A

5 10 15 t(ms

-10
Figure 9 For Prob. 6.65.

6.67 SeeFig. E.10.

2V
== A0
¢ c
R — I R
R 1] 5
VY A d%y,
© ra
B = v, —
e s
R
R
R 2

R
R
R 10
AW
SmZt? -sin 2t

Figure E.10° For Prob. 6.67.

d?v, dv,
6.69 5 v, = f(t
dt? + dt + 20, = f()
6.71 150 nF

6.73  (a) 1250 uF, (b) 400J

Chapter 7

7.1 Proof

7.3 6 ms

7.5 1195V

7.7 (a) 50 €2, 5 mF, (b) 0.25 s, (c) 250 mJ, (d) 86.6 ms
79 3e 10 A

711 4e 2 A
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902 APPENDIX E Answers to Odd-Numbered Problems

713 2us

715 207y
717 27 A
719 1333Q

721 2% V,t>0,05%V,t>0

723 @ u(t+1D —2u@) +u(t—1),
) 2u(t—2)—rt —2)+r — 4,
©) 2u(t —2) +2u(t —4) — 4u(t — 6),
d —r¢—1) —u@t—1D+rt—2)+2u(t—2)

725 SeeFig.E.11.

it)

Figure E.Il For Prob. 7.25.

727 (@ 112x 107 (b) 7

729 (8 27573V, (b) 5e*/2 V

731 (@4V,r<0,20— 128t > 0,(b)4V,t < 0,12 — 8e~'/5V
733 10(1—e02)V

735 0.8A,0.80 710 A

737  1.25(1—e'/5)V,0.125¢7/5 A

1
739  10e7'RV, —ge”“ A

741 75@—-e¢*)mA,t >0
743 2A

745 (3 1A, %(6 —e ) A, (b) 2A,3— e ¥4 A

747 —4e ™V
749 154 B¢V
751 16709V

é(l—ef’)A, O<t<1
05—-0.3746¢ DA, t>1
755 1667(1—e ")V

757 04 mA,r>0

759 81l—-e*V,t>0

761 20(1+ 101) mV

753 i(t) =
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APPENDIX E Answers to Odd-Numbered Problems
763 0519 mAr>0
765 012> -1V

7.67 SeeFig.E.12.

2.0V

V
0s 0.5s 1.0s 1.5s 2.0 s
o -V(Cl: 2)

Figure E.I2 For Prob. 7.67.

7.69  SeeFig. E.13.

0Os 0.4s 0.8s 1.2s 1.6s 2.0s
ol (L1)
Ti me

Figure .13 For Prob. 7.69.

771 30Q

773 02197 < 15 < 2.197

775 (8 0.6ms, (b) 6 us
2

7.77 3 M, 25 pF

779 SeeFig. E.14.

5us
i(t) A

20 pA

—

2ms

-8mA - - -

Figure E.14  For Prob. 7.79 (not to scale).
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904 APPENDIX E Answers to Odd-Numbered Problems

Chapter 8

81 (a2A,12V, (h) —4Als, —5VI/s, () 0A,0V
8.3 (@0A,-10V,20V, (b) 0A/s,0V/s,0VIs, (c)0.4A,6V,16V
85 (@ 0A,0V, (b)0.25A/s,0V/s, (c) 24 A,9.6V
87 24+ 45+4=0,1+1e?

8.9 (10 + 501)e™5 A

811 101+ t)e 'V

813 120Q

815 750¢, 200 uF, 25H

817 24sin0.5t V

819 187 — 2%V

821 40mF

823  (24c0s1.984t + 3.024sin1.984t)e~"/* V

825 3-—3(cos2t +sin2)e 2V

827 (8)3—3c0os2r+sin2tV,(0) 2 —4e™" +4e ¥ A,
©3+@2+3t)e "V, (d)2+ 2cos2te™ A

829 50— e ¥(62cos4r + 46.55n4r) V

831 —-10sin8 A

8.33 35— (15c0s0.6r + 20sin0.67¢)e %% V, 55n 0.6t %% A
8.35  2.46¢79%% _ 0.667¢ 4% A

837 (3-9e A

839 —12+ (4cosédr + 3sindr)e 3 V

841 6 — 6e(cos5000¢ 4+ 0.01sin5000¢) MA

843 —2(1+1e A, 2+4)e 2V

845 Q420710 _ 8725 A

dvy
dt

d?v, dv,
8.47 R1C1R2C2ﬁ + (R1C1+ R2Cy + R1C2)Z = RiC,
849 7.45—3457% V>0
2 3 —2t S —18¢ -2t —18¢
851 (@)s“+20s+36=0, (b 2 —7° A, 6e= + 10e % V

853 24— 26672 +0.2667¢7% A, 9.6 — 16e7% + 6.4 V

d?v, 1 1 dv, v, 1 dv,
8.55 + | = + = -
dt? R, R,Cq dt R1R,C1C, R.C, dt
d%v, v, .
8.57 =0, 2sin10¢
dt? + R2C?

859 —te'u(t) VvV
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861 SeeFig. E.15.

Figure E.I5  For Prob. 8.61.

8.63 SeeFig. E.16.

"0s 1.0 s 2.0 s 3.0s 4.0s
O1(C2) & V(C2:1)

Figure E.16  For Prob. 8.63.

865 SeeFig.E.17.

010

2F
05H

12A 0.25Q

Figure E.I7 For Prob. 8.65.

8.67 SeeFig.E.18.

10 1
1o
1F §§Q @ 124
v
1H >

Figure E.I8  For Prob. 8.67.

4 | P | e-Text Main Menu | Textbook Table of Contents | Problem Solving Workbook Contents



906

4 | P | e-Text Main Menu | Textbook Table of Contents | Problem Solving Workbook Contents
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8.69  14.26-Q resistor in parallel with a 176-uF capacitor
871 25uM,625uF
d>v  Rdv R . 1dip v

803 wtrtatic"tca Tic
Chapter 9
9.1 (@) 10° rad/s, (b) 159.2 Hz, (c) 6.283 ms, (d) 12 cos(10% — 66°) V,

(e) 265V
9.3 (8) 4 cos(wt — 120°), (b) 2 cos(6r + 90°), (c) 10 cos(wt + 110°)
95 20°, vy lags v,
9.7 Proof
9.9 (@) 1.809 + j0.4944, (b) 4.201 — j1.392, (c) —0.5042 — j2.243

911 (a) 1183/ —39.45°, (b) 1045/ — 10.4, (c) 1.849 / — 39.45°

913 (a)10/— 105°, () 5,/ — 100°, (c) 5,/ — 36.87°

9.15 (@) 60cos(r + 15°), (b) 10 cos(40t + 53.13°), (c) 2.8cos(377t — 7/3),

(d) 1.3cos(10% + 247.4°)

9.17 (&) 40cos(wt — 60°), (b) 38.36sin(wt + 96.8°), (c) 6 cos(wt + 80°),
(d) 11.5cos(wt — 52.06°)

9.19 (@) 0.8cos(2r — 98.13°), (b) 0.745cos(2r — 4.56°)
921  0.289cos(377t — 92.45°) V

9.23  2sin(10% — 65°)

9.25 6.5-Qresistor

9.27 69.82V

929 —5sin2tV

9.31 (@) 4.472cos(3t — 18.43°) A, 17.89cos(3r — 18.43°) V,
(b) 10cos(4r + 36.87°) A, 41.6 cos(4t + 33.69°) V

933 (a) 1.872cos(r — 22.05°) A, (b) 0.89 cos(5r — 69.14°) A,
(c) 0.4417 cos(10r — 83.66°) A

9.35 17.14cos200r V

9.37  0.96cos(200r — 7.956°) A

9.39 2.325c0s(10r + 94.46°) A

941 25cos(2r — 53.13°) A

943 8.485/135° A

945 (a)0.75+ j0.25, (b) 20+ 302
947 1+ j05Q

9.49 17.35& A,6.83+ j1.094 @
951 (a)0.0148/ —20.22° S, (b) 0.0197 /74.57° S
953 1.661+ j0.6647 S

955 1.058-— j2235Q

957 0.3796+ j1.46 Q
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9.59  Can be achieved by the RL circuit shown in Fig. E.19.

10Q 100

O
+

+
v j10Q j100 3 v,

O

Figure E.19 For Prob. 9.59.

961 (a) 140.2°, (b) leading, (c) 18.43V
963 18k, 0.1uF
965 1042mH

9.67  Proof

9.69 3821/ —8.975 Q
9.71 2mH

9.73 235pF

Chapter 10

101  15.73cos(t 4 247.9°) V
10.3  3.835c0s(4r — 35.02°) V
105  6.154cos(10% + 70.26°) V
10.7  35.74sin(1000r — 116.6°) A
10.9  7.906 /43.49° A

10.11 1058/ —112.4° A

10.13 16.64 /56.31° V

i fr i [L
1015 (a) 1,0, _E\/g' ()0, 1, E\/g

V(R + jowL + 1/jwC>)
(1/jwC1 + 1/jwCa) (R + joL + 1/joC1) + 1jw?C1Cy'
V/joC;
(1/jwC1+ 1/jwC2)(R + joL + 1/jwCi) + 1/w?C1Ca

10.19 6.154cos(10% + 70.25°) V

1021 467/ —20.17° A,1.79,/37.35° A
10.23 2.179 /61.44° A

10.25 7.906,43.49° A

1027 1971/ —-21°A

10.17

1029 3.35/174.3° A
10.31 9.902cos(2r — 129.17°) A
10.33 10+ 21.45sin(2r + 26.56°) + 10.73 cos(3t — 26.56°) V
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908 APPENDIX E Answers to Odd-Numbered Problems

10.35 0.1+ 0.217cos(2000¢ + 134.1°) — 1.365sin(4000¢ + 14.21°) A

10.37 3.615co0s(10°t — 40.6°) V

10.39 5.238 /17.35° A

1041 (8) Zy = Zm = 22.63/ — 63.43° Q, V1 = —50 /30° V,
Iy =2236/273.4 A, (b) Zy = Zm = 10/26° Q,
Vrn=33.92/58°V, Iy =3.392/32° A

1043 Zy = Zt =21.633/ — 33.7° 2, V1, = 107.3 /146.56° V,
Iy =4.961/ — 179.7° A

1045 15.73cos(r + 247.9°) V

10.47 3.855cos(4r — 35.02°) V

1049 1k, 5.657cos(200r + 75°) A

10.51 0.542cos(2t — 77.47°) A

1053 —jwRC, -V, coswt

10.55 35.76cos(10% — 26.56°) uA

057 S (1+ijzcz)' G Ry G <l+jR2C2/R1C1>,
C, \1+ jwR:iC1) Co' R, C» 1+
G < 1+ )
C2 \1+ jR1C1/R:C;

10.59 1.32 + Rz + ja)Clest
1+ joR1C1)(R3+ jwC2R2R3)

10.61 35.78cos(1000r 4 26.56°) V

10.63 1.465,/79.59° A

10.65 1.664 / —146.4° V

10.67 15.91 /169.6°,5.172 / — 138.6°, 2.27 / — 152.4° V

10.69 Proof

10.71 (a) 180 kHz, (b) 40k

10.73  Proof

10.75 Proof

Chapter 11

11.1 800+ 1600 cos(100r + 60°), 800 W

11.3  75W,5W,0W,25W,0W

115 1248W

11.7 4378 W

119 Oow

1111 (a) 0.471 + j1.882 2, 15.99 W, (b) 2.5 — j1.167 2, 1.389 W

11.13 05— ,05%,90W

1115 21.23— j10.15Q

11.17 6.792 2, 6.569 W
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11.19 9574V

1121 7.906 V

1123 292V, 4.267W

11.25 1.08V

11.27 6.667 A

11.29 275.6 VA, 0.1876 (lagging)

11.31 (a) 0.5547 (leading), (b) 0.9304 (lagging)

11.33 (a) 95.26 — j55 VA, 110 VA, 95.26 W, 55 VAR, leading pf
(b) 1497.2 + j401.2 VA, 1550 VA, 1497.2 W, 401.2 VAR, lagging pf
(c) 278.2+ j74.54 VA, 288 VA, 278.2 W, 74.54 VAR, lagging pf
(d) —961.7 — j961.7 VA, 1360 V, —961.7 W, —961.7 VAR, leading pf

11.35 (8) 269 — j150 VA, (b) 4129 — ;2000 VA, (c) 396.9 + j450 VA,
(d) 1000 + j681.2 VA

11.37 (8) 30.98 — j23.23 2, (b) 10.42 4 j13.89 2, (c) 0.8 + j1.386 Q2

11.39 —;3.84 VA (capacitor), 5.12 VA (resistor), j6.4 VA (inductor)

1141 4.543+ j1.396 VA

11.43 51.2mVA

1145 7.098 /32.29°, 0.8454 (lagging)

11.47 120.1,/0.03145° V

1149 80 uW

11.51 No power across the capacitors, Sip = 4 x 1074, Sy = 8 x 1074,
Sao =4 x 1074 VA

1153 (a) 0.6402, (b) 295.1 W, (c) 130.4 uF

1155 (a) 2.734 mF, (b) 6.3 mF

1157 (a) 0.8992, (b) 5.74 mF

1159 9476 W

1161 4.691W

11.63 $76.26

1165 75— j103.55Q

11.67 (a) 126.2W, (b) 220 VA

11.69 968.2kVAR

11.71 (a) 32.91 kVAR, 86.51 kVA, (b) 0.9248, (c) 157.3 A

11.73 (a) $14,521.80, (b) $31,579.2, (c) Yes

11.75 (a) 40— 8%, (b) 66.61 W

Chapter 12

121 (@ 231/ —30°,231/ —150°,231/ — 270° V,
(b) 231 /30°, 231 /150°, 231 / — 90° V

12.3  acb sequence, 208 /250° V

125 2425/ — 30,2425/ — 150°, 242.5 /90° V
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12.7
12.9
12.11
12.13
12.15

12.17

12.19
12.21
12.23
12.25
12.27
12.29
12.31
12.33
12.35
12.37
12.39
12.41
12.43
12.45

12.47

12.49
12.51

12.53
12.55
12.57
12.59
12.61
12.63
12.65

12.67

44 /53.13°,44 / — 66.87°,44 /173.1° A

48/ —36.87°,4.8/ — 156.9°, 4.8 /83.13° A

127 /100° V, 220 /130° V, 17.32 /150° A, 12.7 / — 80° @

13.66 A

172.6 /34.76°,172.6 / — 85.24°,172.6 /'154.8° V, 11.51 /' — 18.37°,
1151 / — 138.4°,11.51 /101.6° A

547/ —18.43°,5.47 / — 138.43°,5.47 /101.57° A,

9.474 / — 48.43°,9.474 / — 168.43°,9.474 /71.57° A
1553/ — 28.4°,15.53 / — 148.4°, 15.53 /91.6° A
1774 /478, 17.74 /' — 115.2°, 17.74 /124.8° A
5.081/ — 46.87°,5.081 / — 166.87°, 5.081 /73.13° A
4.15 — j5.53 Q, 5000 — j6667 VA

7.69A, 360.3V

5551 A,1.298 — j1.731 Q

423.1W

9.021 A

4.373 — j1.145kVA

6346 /28.92° V

40.42 A (rms), 0.9677 (lagging)

5.75 /2200 A

3.464@, 3.464 /0°, 3.464 /60° A

(8) 132,/30° A, 47.23 /143.8° A, 120.9 /230.9° A, (b) 29.04 kW,
(c) 29.04 — j58.08 kVA

220.6 / — 34.56°,214.1 / — 81.49°, 49.91 / — 50.59° V, assuming
that N is grounded.

11.15 @ A, 230.8/ — 133.4° V, assuming N is grounded.
los = 4.71/71.38, 1, = 6.781/ — 142.6°,

l.c = 3898/ —5.076° V, | 15 = 3.547 /6L57°,

Ipc =3.831/ —164.9°, I 4¢c = 1.357/97.8° V

(@) 120V, (b) 2.5, 3, 2, 0.866 A, (c) 300, 360, 240 W, (d) 900 W
(a) 4801 VA, (b) 0.9372, (c) 8.4 A, (d) 190.5V

(a) 2590 W, 4808 W, (b) 8335 VA

—2995 W, 2995 W

(a) 20 mA, (b) 200 mA

320 W

17.15/ — 19.65°, 15.14 /' — 139.6°, 15.14 /100.3° A,
196.8 /2.97°,196.8 / — 117°, 196.82 /'123° V

516 V
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1269 Zy =2133Q

1271 1448/ —176.6° A, 1252 + j711.6 VA, 1085 + j721.2 VA

Chapter 13

131 10H

13.3 150 mH, 50 mH, 25 mH, 0.2887

135 (Ri+ joL)li— joMl,s, —joMli+ (Ry + joLo)l,

137 2.392/94.57° V

1311 Vi, =5349/34.11° V, Z1, = 2.332/50° Q

1313 2462/72.18° A,0.878 / — 97.48° A, 3.329 /74.8%° A, 43.67 mJ

13.15 3199/ —175.2° A

13.17 (a) 0.3535, (b) 0.3217 cos(4t + 57.6°) V, (c) 1.168 J

1319 3755/ —36.34° A,3.755/143.7° A

13.21 0.984,130.5mJ

1323 (a)L,=10H,L, =15H,L. =5H,(b) L, = 18.33H, Ly = 27.5H,
Lc=55H

13.25 12.77+ j7.15Q

13.27 1.324/ — 53.05° kQ2

1329 05A,-15A

13.31 :—; coswr A, — n‘;’; coswt

1333 2.963,/32.9°V, 2963/ —147.1° V

1335 8-;15%,2.95/10.62° A

13.37 (a5, (b) 8W

13.39 1054 W

1341 (a) 25.9,/69.96°, 12.95,/69.96° A (rms), (b) 21.06,/147.4°,
42.12 /147.4°, 42.12 /147.4° V(rms), (c) 1554 /20.04° VA

1343 Pgo = 2.778 W, Pro = 11.11W, P4 = 5.556 W

1345 6A,036A,-60V

13.47 3.795,18.43°,1.897 /'18.43°, 0.6325 /161.6°

13.49 1245,/ —33.76°,0.8893 / — 33.76°, 0.3557 /146.2° A, 7.51 W

1351 749W

1353 (a) % (b) 1604, 2778 A, (c) 2778, 4812 A

13.55 (a) delta-delta connection, (b) 66.67, 13.05 A, (c) 16.67, 28.87 A,
(d) 55 kVA

1357 (a) 144.3A, (b) 238.7, (c) 13.05 A

1359 4.253 / —8.526° A, 1.564 /27.49° A, 4.892 W
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912 APPENDIX E Answers to Odd-Numbered Problems

1361 1.304/62.92° A

1363 19.55,/83.32° V, 68.47 /46.4° V,0.4434 / — 92.6° A
1365 4.028/—52.38°,2.019/ —52.11°,1.338 / — 52.2° A
1367 7.5k

1369 315W

1371 (a) 0.1, (b) 25turns, () 1.667 A, 16.67 A

1373 (a) 112V, (b) 0.2613 A, 11.2 A, (c) 1254 W

13.75 (a) 7334V, (b) 440V

Chapter 14
41 Jele L
1+ jw/w, RC
1
143 (@ , (b) —4.787, —32.712
@ Zreczyarcr1 ®
1 jwL — w?RLC
145 (3 () 2= @

1+ jwRC — 0?LC’ "’ R+ joL — w?RLC
14.7 (@) 1.005773, (b) 0.4898, (c) 1.718 x 10°
149 SeeFig. E.20.

[HI
1 1 1
0.1 1 10 100 4 (rad/s)
-20 +
_40 -
argH
1 1 1
0.1 1 10 100  (rad/s)

-90°

-180°

Figure E20  For Prob. 14.9.
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1411 SeeFig. E.21.

|G|

20\

| | | >

0.1 1 10 100  (rad/s)

ag G

0.1 1 10 100 4 (radls)

_90° -

_1800 /_\

Figure E2|  For Prob. 14.11.

1413 SeeFig. E.22.

H (dB) A

sl N
L1 1 1 >
01 12 10 wo  (rad/s)

€)
A
1 1 1 >
0102 12 020 100 w (rad/s)
-90° -
(b

Figure E22  For Prob. 14.13: (a) magnitude plot, (b) phase plot.
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1415 SeeFig. E.23.

G (dB)
1 1 1 1 1
01 12 5 10 100 o (rad/s)
_20 -
€)
oy
1 1 1 1 1 1 1 >

01|02 05 1 10 20 50 100 w (rad/s)
-90° |

(b)

Figure E23  For Prob. 14.15: (a) magnitude plot, (b) phase plot.

14.17 SeeFig. E.24.

[H]
40 -
A
20 45° |-
1 1 1 1 1
0.1 1 10 100 o (rad/s) 0.1 1 10 100 o (rad/s)
Figure 24 For Prob. 14.17.
14.19 W@+ jo)
(204 jw)(100 + jw)
14.21 Kok — constant
1+ jw)(100+ jw)

1423 R=10Q,L =16H,C = 25 uF, 0.625rad/s
14.25 0.7861 rad/s
14.27 50rad/s, 5.975 x 10° rad/s, 6.025 x 10° rad/s
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1429 2k, 0.6154 + j0.923 k<2, 1.471 + j0.8824 k2, 1.471 — j0.8824 k<2,
0.6154 — j0.923 k2
14.31 (a) 5rad/s, 0.625, 8 rad/s, (b) 5 krad/s, 20, 250 rad/s

14.33 (a) 3.333 krad/s, (b) 0.9997 /1.205° Q

jo
14. _— 2!
35 (a) 2(1+jw)2’(b)0 5
14.37 R Proof

R+ joL — ?RLC’
14.39 Highpassfilter, 318.3 Hz
1441 3142k
1443 156kHz < f < 1.59 kHz, 25
14.45 (a) 1rad/s, 3rad/s, (b) 1rad/s, 3rad/s
14.47 9.6 krad/s, 5 krad/s

14.49 (a) 23.53 mV, (b) 107.3mV, (c) 119.4 mV

1451 |1+ B , =
R: ) RC

1453 If Ry =20k, then R, = 80kQ and C = 31.83 nF.
1455 Let R =10kQ, then Ry = 25kQ, C = 7.96 nF.
1457 K;=2x10"% K, =5x 1073

1459 9.6 MQ, 32 uH, 0.375 pF

1461 SeeFig. E.25.

1kQ

+

I 1kQ 01H 0.1 uF =

1kQ 2V,

Figure 25 For Prob. 14.61.

14.63 (a) SeeFig. E.26, (b) 894.4 /26.7°

20 mH
ao AILR
E
025uF ==  400Q 4> 051,

Figure £26  For Prob. 14.63.
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14.65 SeeFig. E.27.

Fr equency

@

0d
1.0 Hz 3.0 Hz 10 Hz 30 Hz 100 Hz 300 Hz 1.0 KHz
o VP(R2: 1)
Fr equency

(b)

Figure E27  For Prob. 14.65.

14.67 SeeFig. E.28; high passfilter, fo = 1.2 Hz.

100 nmHz 300 mHz 1.0 Hz 3.0 Hz 10 Hz 30 Hz 100
O VP(R3: 1)

Frequency

Figure E28  For Prob. 14.67.
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14.69

14.71

14.73
14.75

14.77
14.79
14.81

APPENDIX E Answers to Odd-Numbered Problems 917

See Fig. E.29.

oV
100 Hz 200 Hz 300 Hz 400 Hz 500 Hz 600 Hz 800 Hz

O V(L1:1)
Frequency

Figure E29  For Prob. 14.69.
See Fig. E.30; f, = 800 Hz.

o V(ClL: 1)

Frequency

Figure 30 For Prob. 14.71.

938 kHz, remains the same
R, (R, +sL + s?R,LC>)

(RL + sL =+ SZRLCZL)(SL -+ RL + SZRLLCZ + R,’ -+ SR,'RLCZ + S3Rl‘RLC2 =+ SR,'RLC]_ + S3RiRLLC1C2)

440 Hz
1591 Q
(a) 2kHz, (b) 1.59 kHz
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14.83 SeeFig. E.31.

A
100 Hz
o V(R2: 1)

Frequency

Figure E31  For Prob. 14.83.

Chapter 15

151 (@ i .0 i -

153 @ :;)22+ s ® o7 2;‘2 O :;23_ . +41)2 .
O

155 (320, (b) 1?06_&’ © ng N % @ %

B g i ? " s i 2 s TS' (®) (j:;l))z * esifi) ,(©) Sie:4‘
(d) m(l — ™)

e _sz(JerZFsZJ)r 2 ® J(rsstr er)z

5
1511 S(1—-2"+e7®)
S

1
1513 =(5—3¢" + 3¢ —5e ™)
S
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15.15

15.17

15.19

15.21
15.23

15.25

15.27

15.29

1531

15.33

15.35
15.37
15.39
1541
15.43
15.45

15.47
15.49
15.51
15.53

15.55

15.57

15.59
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@ SA e+ =3, () G- — e o)
T(l+e™)

(2 + 12 (1 — e~ %)

21 —e* +se7) 1 2@1—e)?

@i O aae

(@ 00, 0, (b) f(0) =1, f(c0) doesnot exigt, (c) 0, 0

(@ 1,0, (b) £(0) =1, f(co) does not exist

2
(@) —5e~' + 20e~% — 150=% (b) —e~" + (1 3 %) 2,
(¢) e"(—0.2+ 0.2cos2r + 0.4sin2t)

(8 3sint — cost + 3¢, (b) cos(t — m)u(t — ),
(©) 8u(t)[1—e" —te" —0.5t%7]

(@ [2e70 — 2 Ou(r —6),

(b gu(l)[e*f _ e*4f] — %u(l — 2)[870—2) _ 674(,72)]’

(©) 1—1314(t)[—3e‘3“‘1> +3c0s2(r — 1) 4+ 2sin2(r — 1)]
(@ 3[1— cos2(t — 2Ju(t — 2),

1 1 1 1
b) = cost + = sinr — -~ cos3t — — sin 3,
( )4 +8 4 24

(©) 4e™% (=1 +1 + cos3t — 5sin3r)
(a) —3.138¢~" cos4r — 2.358¢~" sin4r 4 5.138¢~% cosdr 4 1.142¢~% sin4r,

1 1 H 1 —0.551r 1 —5.449¢
(b) [4c053t+ 1251n4t g¢ + g¢ u(t)

2¢™" — 2¢7% cost — 4e~¥ dnt V

(0.542.887¢7" sin1.732t)u(t) A, —1.732¢~" sSin1.732tu(t) A
[2¢72 — e~ u(t) A

0.7143¢7% — 1.714e7°% c0s1.118t + 2.3¢7 %% sin1.118¢ A
—(2+4.333¢7"/2 + 1.333¢ 2)u(t) V

(5™ cos2t + 230e~ % sin2t)u(t) V,
6u(t) — 6e=* cos2t — 11.37e % sin2r A,t > 0

(6_51 _ e—ZI)u([)
2.91(6_4'58:” _ 6_0'438')1/[([)
12u(t)

(a) [0.6 — 0.6¢=% cost — 0.2¢~% sint]u(t),
(b) [6e=% + 6te™% — Be~% cost — Ge~ 2 sint]u(t)

20

252+ 95 + 30
9

1 1 1

, (b , (C ,

@ s34+ 252435+ 2 ()s3+s2+2s+2 ()s3+s2+3s+2

1
(d)

s34+ 252435+ 2
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1561 (a) %e’m/l‘u(t), (b) A — e ®/Lyu(r)

15.63 0.5¢7"2u(t)

Et ) O<t<1
1
15.65 (a) y(1) = —§t2+21—1, 1<i<?2
1, t>2
0, otherwise

(b)y@®) =21 —e7"),t >0,

1 1
Elz+l+§, -1<t<0
©y® E12—3t+§, 2<1<3
0, otherwise
15.67 Proof

1 1
15.69 —rcosr+ —=sint
2 + 2

9 6 . 17 47 .
1571 —cos2t+ — SN2t + —e ' cos3t — %e_’ sin2t

26 26 26
27 75 1 5
15.73 Ze_z‘ - 1—36_3’ + = cos2t + = sin2s

1 1 4 1
1575 | —e® — —e ¥ — —e'cos2t — —e'Sin2t |u(t
[106 26° 65° 130° ] u(®)

15.77 —0.4sin2t 4 cos3t + 0.6sin3t

1579 —6.235¢" 4 7.329¢ 1% — 0.0935cos4t — 0.06445sin4¢
1581 (a) (e — e~*)u(t), (b) stable

1583 L =0.333H,C=05F

1585 C; = C, =100 uF

15.87 a = —100, b = 400, ¢ = 20,000

15.89 Proof

Chapter 16

16.1 (a) periodic, 2, (b) not periodic, (c) periodic, 2, (d) periodic, =,
(e) periodic, 10, (f) not periodic, (g) not periodic

—3(—1)”-1/2, n = odd
nmw

163 ag=3,75a, =
0, n = even
5 niw
b, = P [3— 2cosnmw — 0037]
272 > 4
16.5 =5 ; — cosnt

> 10 10 . .
167 2+ Z; |:n3 — cos% cosnt = ——— sm% Sn2nt]
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16.9 8 |:Si mt 1 . 3mt 1 . 5xut ]

2|52 ¥ T
16.11 (a) m, odd, (b) 27 /3, even, (c) 7 /2, even and half-wave symmetric

241 2n t
16.13 2+ <cos—n — cosﬂ> cos%, 3.756

72 2 3 3
16 niw 8 niw
16.15 =1b,=0,a,= —— (cos— —1 —sin—
o a n2m? ( 2 ) + nmw 2

16.17 (a) ap = 0, b, = —0.3183, (b) 0.06366,/ — 90°, (C) 1.384, which is 8%
off the exact value of 1.5, (d) Proof

> 4 .3 . t . t
16.19 1+Z;E[(sn%ﬂ—sn%)cos%—k(cos;m—1)sm%]

> 8 4
16.21 Z —~_cosnmwt 4+ —sinnmt |, n =2k — 1
= n2my2 nmw

1 & 1
1623 -+ Y ————cos(3n—tan '2n) A
3 ; 3n2/1+ 4n? B )

o0

3 2mn
16.25 — A,cos| — +6, |, where
2+ > a0

n=0dd
6 sn nm
A, = nx__ 3 6, = = —tan? <—2’m ~ i)
V9m2n? + (2n2n2/3 — 3)2 2 9 nm
100 X sin(nwt — 90° +tan™ 15
1627 — (nz + /) — 2k — 1V
o= n+/25+ n?n?
3 o0
1629 =+ ) V,cos(nrt +6,)V, where
4 n=1
v 12 4, 16
" Bh+nZr2\ nPr?  wh(2n — DY
nm _, w(2n — 1)?
6, =tan! — —tan P ————
8 2n

1631 (a)33.91V, (b) 6.782 A, (c) 203.1 W
16.33 (a) 1.155, (b) 0.8162

16.35 (a) 40 + 0.01431 cos(10r — 18.43°) + 0.05821 cos(20r — 136°) V,
(b) 800 MW

2 0 2(=1)" .
1637 (& =+ Y. (72)6”’
3 n=—o0,n#0 n
i 0.6321¢/2

16.39
1+ j2nm

n=—0oo

X 14eint
16.41 Sl —
n;oo 2t(1—n?)¢
— 3 j50nt
1643 -3+ Y

n=—o00,n#0 n° =
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APPENDIX E

16.45 1_

Answers to Odd-Numbered Problems

o0

j5e_i(2n+1)m

2 o 2n+ Drn

n=

16.47 (a) 6+ 2.571cost — 3.83sins + 1.638cos2t — 1.147sin2¢ +
0.906 cos3r — 0.423sin3t + 0.47 cos4t — 0.171sin4t, (b) 6.828

16.49 SeeFig. E.32.

i 1642 1.155
‘ | ' 0.893 ©
- 0 2 6 10 14 18 “n
0 2 4 6 8 10 12 14 16 18 o,
-38.45°
-67° .
T 960 _gros
-90°
&n Y
Figure E32  For Prob. 16.49.
16,51 DC COVPONENT = 4. 950000E-01
HARMONI C  FREQUENCY  FOURIER  NORMALI ZED PHASE NORVALI ZED
NO (H2) COVPONENT ~ COVPONENT ( DEG) PHASE ( DEG)
1 1. 667E-01 2.432E+00 1.000E+00 -8.996E+01 0. O00E+00
2 3.334E-01 6.576E-04 2.705E-04 -8.932E+01 6. 467E- 01
3 5.001E-01 5.403E-01 2.222E-01 9. 011E+01 1. 801E+02
4 6. 668E+00 3. 343E-04 1.375E-04 9. 134E+01 1. 813E+02
5 8.335E-01 9.716E-02 3.996E-02 -8.982E+01 1. 433E-01
6 1. 000E+00 7.481E-06 3.076E-06 -9.000E+01 -3.581E-02
7 1. 167E+00 4.968E-02 2.043E-01 -8.975E+01 2.173E-01
8 1. 334E+00 1.613E-04 6.634E-05 -8.722E+01 2. 748E+00
9 1. 500E+00 6.002E-02 2.468E-02 -9.032E+01 1. 803E+02
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16,53 DC COVWPONENT = 7. 658051E-01

HARMONI C  FREQUENCY FOURI ER NORMALI ZED PHASE NORMALI ZED
NO (HZ) COVPONENT  COVPONENT (DEG PHASE (DEG
1 5.000E-01 1.070E+00 1.000E+00 1. 004E+01 0. 000E+00
2 1. 000E+00 3.758E-01 3.512E-01 -3.924E+01 -4.928E+01
3 1. 500E+00 2.111E-01 1.973E-01 -3.985E+01 -4.990E+01
4 2. 000E+00 1.247E-01 1.166E-01 -5.870E+01 -6.874E+01
5 2.500E+00 8.538E-02 7.980E-02 -5.680E+01 -6.685E+01
6 3. 000E+00 6.139E-02 5.738E-02 -6.563E+01 -7.567E+01
7 3. 500E+00 4.743E-02 4.433E-02 -6.520E+01 -7.524E+01
8 4. 000E+00 3.711E-02 3.469E-02 -7.222E+01 -8.226E+01
9 4.500E+00 2.997E-02 2.802E-02 -7.088E+01 -8.092E+01

16.55 @ 1 (1 - cos@) sin %
T =n 5 5

16.57 (8) 4+ 10cos(100rr — 36.87°) — 5cos(2007rt — 36.87°) A, (b) 157 W
1659 (8@ «, (b)2V,(c)11.02V
16.61 Seebelow for the program in Fortran and the results.

C FOR PROBLEM 16. 16
DI MENSI ON' B( 20)

A =10
PIE = 3.142
C=4*ANPE

DO 10 N=1, 10
B(N) = C/(2.*FLOAT(N) - 1.)
PRINTS *, N, B(N)

10 CONTI NUE

STOP

END

n b,
1 127307
2 4.2430
3 2.5461
4 1.8187
5 1.414
6 1.1573
7 0.9793
8 0.8487
9 0.7488

10 0.6700

A2 8A2 242 8A2 8A2
1663 (@ 5. er=g5 2= 5557 %= 15,2 “ = Fop9x2"

(c) 81.1%, (d) 0.72%
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924 APPENDIX E Answers to Odd-Numbered Problems

Chapter 17

2(cos2w — COSw)
jo

17.1
173 L (sin2w — 2w cos2w)
w

1 ; , 2 . .
175 (@ —@2—¢77° —e7%), (b) — e+ jwe 1% —1]
Jjo 1]

—jw2
7 e -
—(1+ jo) 2jrsinw -2+ jw)elo?
179 a) , (b , (C )
@ 1+ jw)2+9 ®) 72 — w? © 2+ jw)? + n?2
jo—2 6 _ .. w2
d) ——5——=. (6 —e/*+3—-2n5 jo
O 2 rge @ e 3= 2niwe
17.11 (a) —4r|w|, () 4me=2!
1713 _ tHje
2+ j2w — w?

17.15 (a)Proof,(b)%(S(a))— > éa(w—n)

30 20¢—i@/2
(6— jo)(15— jw)’ 4+ jw)(10+ jw)'
5 5
2+j@+2l5+/@t2] 2+ j@-2I5+i-2]
jwl0 10

)
2+ o6t D jectjotrie 0@

1717 (3

(©

(d)

17.19 (a) gsgn(t) —Be™2u(r), (b) (=5e~" + 6e 2)u(r)

C24D) o
T

1721 (9 0.05, (b) — (1;7”

el (d) u(r) —e™™

1723 @ e Pul-=1.0) ~5

1 B 1 X 1
(© Z(’ + De~"u(t) + Z(t —De'u(@), (d) 2

20 . 10 .
17.25 —sinc2r+ —sinct
T g

jo
44 j3w

17.27

1
17.29 E[s;gn(t) +sgn(t — 2) — 2sgn(t — 1] — e S u(r)
_6—0.5(1—2)14([ _ 2) _ 26—0,5(t—1)u(t _ l)
17.31  48(t) — 8¢ %u(t) A

17.33 —3¢ % 4+ 1.875¢%u(—1) — 1.125¢=% cos8ru(r)
+0.375¢ % sin8tu(r) V
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APPENDIX E Answers to Odd-Numbered Problems

82+ jw)
173 —mM
2+ jwb5 — 3w?
17.37 0.542cos(t + 13.64°) V
1
17.39 -
6
1741 8J
1743 0.15J
17.45 (a) 5kHz, (b) 49 kHz, () 5.1 kHz
1747 65< f <9.6kHz 104 < f < 13.5kHz
17.49 100 stations
1751 111ns
1753 21.37%
Chapter 18
4 1
18.1 [1 1.667} &
1+ j 15+ j05 15— 05
18.3 Q, (b Q
@ [ j o} ®) [1.5 —j05 15— j15
B s24+s+1 1
185 s34+2524+3s+1 83425243541
' 1 242542
Ls34+2624+3s+1 s34+2524+35+1
18.7 [ 1.6667 0.2222
' |—0.6667 1.111
189 SeeFig. E.33.
i 250 100 _
+ +
vy 201, 51, v,
o o
@
10 05F 2H
O— WV H A11A o
== 1F
O O
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Figure £33 For Prob. 18.9.
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926 APPENDIX E Answers to Odd-Numbered Problems

1811 5.877 kW

1813 Zm =642,V =6/90°V, 3.18cos(2r + 148°) V

1
1815 | & s

11

2 2

18.17 SeeFig. E.34.

i, L
O O
+ +
v, 04S 02v; $01S v,
o o

Figure 34 For Prob. 18.17.

18.19 SeeFig. E.35.

4Q

4Q 8Q

O O

Figure 35 For Prob. 18.19.

1821 [0.25 0.25] o

5 0.6

1823 (@) 8V, 22V, (b) same

382 04
18.25 [—3.6 0.2 s]
8oy [8892 025 0029295 —0.101
27 |1475 007255 | -59 %340

18.29 () 0.2941, (b) —1.6, (C) 7.353 x 103 S, (d) 40
18.31 800 Q

18.33  Proof

1835 (a) [(1) ﬂ,(b)|:
5

18.37 {_3'5 69}
_25S 05
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18.39

18.41

18.43

18.45

18.47

18.49

1851

18.53

18.55

18.57

18.59

18.61

18.63

18.65

18.67

18.69

18.71
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APPENDIX E

2 1
2s +1 s
D@Bs+1 1
G+HDHG+D 1
L K
[2 2+j5:|
Li -2+
. A AD — BC . 1 D
le—C,le C ,121—C,222—C
Proof
1 -2 2.2 0.5Q
@ -2 4.4] S. () [0.25 0.5 ]
[1.786  0.7143 16672 0.3333
@ 2, (b) ,
10.3571 2.143 —0.1667  0.4667 S
3 5Q
©]14s 2.5}
40 O KO 0.381 15.24 k2
1105 40 "1952uS  0.381
(11
3 3 S
1 2
L 3 3
125 0.75Q
10.75S 125
[ 0.063+ j0.1954 —0.103+ j0.144
| —0.103 + j0.1446 0.183 — j0.205

[0.06S -1.3 ]

0.7 235Q
7 12Q] 12
l4s 7 |'7

10.01154 —0.03923

[0.1269 0.01154]

15 —05]
35 15
1.4 —08Q
145 -18
[2.727S 0
0 0

[4.669/ — 136.7° 253/ —108.4°
Q
1253/ —108.4° 1.789,/ — 153.4°

Answers to Odd-Numbered Problems
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928 APPENDIX E Answers to Odd-Numbered Problems

Y, Y, —vya21Y,
1873 Zn= Yo+ Y T = yn+Ys A= yaYr ,
Ay + ynly Ay + y2Y; Ay +ynYy
_ Ta
Yoyt Y

18.75 (a) 250 k<, (b) —3333, 20, 65 k<2, (c) —13.33V
18.77 —17.1,89.29, 25.63 kS, 182.9 k2

18.79 2 x 10°, 200 ©

1881 SeeFig. E.36.

1531 H 1.082H
o—/TIm A11%
1577F == 0383F = 1Q

O

Figure 36 For Prob. 18.81.

18.83 Proof
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