Answers to problems
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Chapter 1

. (a) Source; 6 W. (b) 110C; 3301J.
. Sources: 4 and E. Sinks: B, C, and D. 27W.
. 9Q; 1/28.

Vag=1V; Vpe=1V; Vep=—05V; I ,5;=0; I.5= —0.3A.
0.6247J; 2.63kV.

+1/84 yF.

1H; 2A; —1/2V; 8.

Chapter 2

5V; 40.8 mQ.

(a) 700V; 250Q. (b) 2.8 A; 4mS.

0.347V; 0.207V.

104 V.

QLV,—V,))/109A; 12V, +15V,)/109A; (13V,—11V,)/109A
1/109A; 21/109 A; 18/109 A

2/21V; 109/21 Q.

.11V 5Ly,
. Four; two; —5.37V.
. 1/2A.

18LA; 712 V.

5r/4 uA.

10kQ; 30kQ.

2Q;4.5Q.

5/6Q.

40 mQ (approx); 4 A (approx).

Minimum at third load point; 1.32 x 10~ *m?
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Chapter 3

- (E*+%E,)/R; (E* +3E,*)'2.

2. (a) 1/4/3; 2/\/3 (b) 1/4/2; m/2,/2.

(98]

13.
15.
16.
17.
18.
19.

el

0 3 N W

15.

N v s

. (2) 10+j10=14.1/45; 0.05—j0.05=0.07/=45.

(b) 10—j10=14.1/—=45; 0.05+j0.05=0.07/45.
(c) 25.9+j18.55=31.9/35.7; 0.25—j0.18 =0.031/ =35.7.

. 460 cos wt.

144/33.7; 17.14Q; 109 mH; 139 uF.

288 V.

45°; 45°,

o=[(1/C;+1/C,+1/C3)/L]'.

4.26kQ; 213 pF; 39.2kQ; 2.62 x 103,
1/(@9*C,C3R) +j(1/oC +1/w,C,)
R+j(wL—1/wC—1/wC,); —j(wM—1/wC,).
Co/(1+1/Q?).

35.6kHz; 0.15 V.

(a) 20+j20; 2.83 cos (10t —45). (c) @, =/50; w,=/150.
15.9kHz

Chapter 4
(a) 43.6 W; 1292 W; 61.7W. (b) 234 W; +207 VAr. (c) 0.75.
—jl.77Q or +j7.69Q.

66.7/—53.1 A; 82.1/6.1kV.
(a) 21.5/—63.4A;9.57/53.13A; 19.2/—36.9 A.

(b) 5+j10Q; 15—j20Q. (c) 10+i7.5Q.

. 331A; 110W; 210 VAr.

. 1.2/0A;0.4/180A; 0.28/135 A.

. (a) 237/=3.16 V. (b) 250/—3.8 V.

. 96.5%; 6.36 A. Readings on primary: 500 A; 545V; 26 kW.
. (a) 8Q. (b) 1/4A; 1/2W. (c) 24 W; 175 W.

L 21x1078W; 28x1078W; 13x 107 8F.

11.
12.
13.
14.

Ratio=1:11; 1.25mV.

(@) 10—j12Q. (b) 19.4W.

R=50Q; X=0Q; 1/2W; 79.1 uH; 317 pF.

0.33 uF (Z,), 0.33mH (Z,) or 0.33mH (Z,), 0.33 4uF (Z,). Ratio:
0.33.

11.1Q.

Chapter 5

. (a) 18.6/3.4A; 18.6/ —116.6 A; 18.6/123.4 A,

(b) 32.1/=26.6A; 32.1/—=146.6 A; 32.1/93.4 A.
(c) 0.894.
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(d) 20.6kW.

(e) 20+j10)/3Q.

6.97A.

15.6+j25.6Q.

(2) 231 A. (b) 0.986. (c) 94.7kW.

7.19kW; 5.74kW.

. (@) V,,=440/0V; V, . =440/ =120V; V,,=440/120V.
1,=247/=636A; I,=11.1/=36.8A; I, =35/124.6A.
1,=3.04=90A; [,=132/—47.5A;1,=22/120A.

(c) V,=478.0.

Power= W —V2R/(R?+ X?).

(a) 0.513 MW/line. (b) 65.4 MW. (c) 139kV.

25.5 uF.

6.2kV (line); 97.7%.

551A; 400V.

SRV

= o0 »3

—

Chapter 6
1. 1.0s. (a) 0.69s; 3s.
2. (a) 12mA; zero. (b) i,=12e 720000
(c) Zero; 12V. (d) 360 x 1078J. (e) 720 x 1078 J.
CQy =R—V2e"/T; i2=R1 -I:Rz (1—e™"Tyi=i, +i,.
T=CRR,/(R;+R;); 0.342mA; 0.25mA.
4. (a) i,=10e 9% A; y,=200(1 —e 199V,
(b) i,= —10e~%5-""A; v,(0.1)= — 100 V.
(€) i.=15¢7 1% A; 4, =1002—3e 1% V.
. 2.3ms (closing); 0.6 ms (opening).
. (@) ip,=8.94cos(10% — 63.4) —2e 7 3°%mA (b) 140°.
. (15t+0.3)V; 03V,
. (a) 0.833mA; 0.833mA; 0.833V,
(b) 0.833mA; 0.833mA; 0.833V; —60mA/s; —30mA/s;
1500 V/S.
(c) 0.083mA; —0.67mA; 2.33V.
9. R,=R,; L=CR %~
10. R>2,/(L/C)—r.

0 3 N W

L R
11. [LCDZ + (CR3 +E>D+73+ l:|vz(t)=

L R
2 Z\p+ls
[LCD +<CR3+R1>D+R1:Ivl(t)

where R=RR,/(R; +R,)
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Aje” M+ 4,67 where a, and a, are given by:

0,00, = R3+—1 + R3+—1 o 1+R3 ”
P27\2L "2RC/T|\2L "2¢R) Lc\' "R /|
12' E[C—RI/(L+M)__e—Rt/(L-M)].
2
13. (a) v (t)=0.67+e~*(0.33 cos wt + 3.35sin wt)
where «=0.75, ©®=0.97.
(b) v.(t)=0.51cos (2t — 130) + e "*(1.33 cos wt + 4.93 sin wt)
v(t) 1 d
3 +0—5—(j—tvc(t).
14. (a) 0.1 mH; 200. (b) 200kQ.
16. v (t)=10(8 —Te 03181,
i(t)=1+3.5¢ 0318,
17. (a) a=v,(0); b=2i,(0); c=43v,(0)+v,(0)].
(b) v2(0)=1; i (0)=1; v,(0)=1.

(c) vy(t)=1 —e“—%e"’%in#t.

i(t)=

1 1
18. V(s)=gg(1 _e—O.ls);e-—O.ls

i(t)= [IOC— 1—9 <E>e‘°“cos(wt — ¢1):| u(t)
w L

10
—[IOC—5\/(%)e'“"'0'1’cos{w(t—0.1)—4)1}

+—1—e‘°‘“‘°'“sinw(t—0.l):|u(t—O.l)
ol

where w?=(1/LC)—(R/2L)?; ¢, =tan" }(a/w); a=R/2L.
20. V,(s)=0.5/[(s +4)(ds> +ds+2)];

02(8) = (1/100)e =4+ (1/2,/50)e ~*-5cos(0.5t—98.1).
21. vy(t)=5[e " —e " u(t)

—5[e ut ) _egm 0=yt —q)

where 0, ~5x 1073, a, 22 x 10%, a=5x107°,

23. H(s)=1/(s>+25% + 25+ 1).

L 1/2
24. R(min)=2|:5(l +k)] .

_a(s+a)—p?

25. F(S)—m
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Chapter 7

. 10.3mA;22V.

. 10.8mA; 2.05V;19mW; 0.8 mW.

- 5.1mA;73V;24V;49V; R, =1430Q; R, . =788Q.

(@) 0.61kQ<R<29kQ. (b) —0.17V or 0.46 V.

(a) 7V. (b) 270Q.

Slopes: 1, §, 0. Break points 1V, 2V.

. Breakpoints: (8 V, 0A) and (16 V, 2A).
Slopes (i/v): 1/10, 1/4 and 7/20 corresponding to resistance of 100,
40, 2.85Q.

Nov AW~

L Q Y 353 2 1667 Q2

5V 5V

9. 259/R.
10. (a) 0.53V;2.3mA; 1.2mW. (b) 1.2mW.

e

50 Q2 21-4 2

04V 06V

11. R;=1/3kQ; R,=2/3kQ; R;=3kQ; R,=7/6kQ; R;=146kQ.
12. 0.712A.

13. (a) 1.67A;1.87V; 1.13V. (b) 1.16A; 1.58V, 0.85V; 0.58 V.
15. (a) R, = MQ; R,=28.6Q. (b) 0.1 mA; 31 mA.

16. (c) 10mA. (d) 1.2 ms.

https://doi.org/10.1017/CBO9781139170093.016 Published online by Cambridge University Press


https://doi.org/10.1017/CBO9781139170093.016

572

17.

18.
19.
20.
21.

22.

23.

24.

(B yi2=ya=

Answers to problems

v(t)= V(1 —coswyt), 0<t<m/2w,
r T 1 n
0(t)=V +werCVe L -2a7) —e~cli-20)],

t>71/2w,.
(a) 1.05A. (b) C=0.1F.
(a) 56.3mA. (b) 6.3%. (c) 0.73 A. (d) 0.187 A. (e) 3.2%. (f) 0.1%.
(a)360V;9.6V. (b)262V; 377 uF.
(a) 25mV. (b) V,=2[(V,2 + V> +2V,V cos¢)?
—(V,2+ V242V, Vcosp)t]
90°; 16.9kQ
i=3.24sin(wt — 17.4)— 18¢ " 19%%A(t = 2.5 ms). 107°; 197°

44 = 1| sin(m2rp/T)| . n2nt
=— - 1 k=0,1,2, ...
s n n=2k+1n|: n2np/T sin T
(c)p=T/6. (d) p=T/10, T/5.
60°; 1.15.
Chapter 8

. hy =14/3Q; hy,=1/3; h,,=—1/3; h,,=1/128.
. Z11=R,+Ry; z,,=R.;z,y=R,—BRy; z;, =R, +R,.

s(s+3) s(s+1)

- Y =J’zz=m; Yi2=JV21 =m~

. (@) A= —%[1 +Y(Z+R;)]; B=A/R,

1
C=—-[2Z+Z2Y+R,(1+ZY)]; D=C/R,
U
R?*C?%s? +4RCs+1 —R%52C?*+1

Y = TR RCs+ 1) P TV T RRGs 4 1)

Infinite attenuation when w=1/RC.
R%s3C3 _ s3CT?
2(1+sRC) 2(1+sT)

. Iterative impedances: 21.3Q and 16.2Q.

Image impedances: 17.1Q and 20.5Q.
Vin

=1—[R+sL+\/(R2+2RsL )1; z1=,/(R*+2RsL)

For given values: Viy/Vour=1.79—j2.28; 2,=1270+j790 Q.
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