P22 [a] 8 [b] 6 [¢] 4 [d] va—-Ri, w—-Rs [e] 6

(] (1) v RamRe= Ry
(2) v~ Rz — Rs — R3
(3) Ra— Rs — Rs
(4) va— Ry — R~ R3 — v
(5) va—Rl—R4—R5—R3—vb
(6) v — Ry — R¢ — Rs — R,
(7) v — R2— R4y — R — R3

100
PZQ ] :Pg-::-—-—-:—_
3 [a] 4, 50 = 50 5A
va =5(24) = 120V
. 120
=g =34

[b] iy=i44+i,=3+5=8A
[e] pg(delivered) = 8v, = 960 W

P 2.7 The interconnection is not valid because it violates Kirchhoff’s current law. Summing
the currents at the lower node yields

5-20+10#0



P28 [a]

[b]
[c]
[d]
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i = 41

200 = 4i, + 80, = 203, + 80, = 1004,

i = 24A, Soig=8A

1 =2A

v, = 807, = 160V

pan = i24 = 100(4) = 400 W

p20q = iZ2{0 = (64)(20) = 1280 W
pson = 1280 = 4(80) = 320 W
p200v(delivered) = 2001, = 2000 W
Check:

)" Paiss = 400 + 1280 + 320 = 2000 W

) Paer = 2000W



P210 [a]
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ve = 100 + 4(15) = 160V
= 160 — 30.(2) =100V
V1 100

h=gp= g0 <04

3=1—-2=5-2=3A

vy =v; +30i3 = 100490 =190V

Vg — dig = v

9l = v, —v3=190-160=30V
30

14=?=6A

=13+, =3+6=9A
[b]  pon=(2)*(9) =36W
pua = (2)%(11) =4 W
proa =(2)%(10) = 40 W
p3on = (3)*(30) = 270 W
psa = (6)%(5) = 180 W
paa = (5)%(4) = 100 W




P2.14 [a]

Plot the v — i characteristic
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© 2 4 680 12 MK I & 4(/7)
Av  180-100 80
Fromtheplot. R——A—i~—-‘-1—6—:—0—-—-i—6-—-59
When i, =0, v, =100V
. 1,5 = 100; i, =20A
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Ut Vs
-2 —_—t — =
0+ 5 +20 0
. By = 400; v, =80V
(80)2

P2on = 20 =320W



P2.22 40i,+ 224+ % -

40 10
1600:2 + 5v, = 0
. -5v, _ -25 _

n —8012, —1 25V
25:1+ + L-p

20 7 80

2000¢; +5v; =0

. _'—501 - 6.25 -

1= 3000 = 2000 — S120mA

vy = 320i; = 1000mV =1V



P3.1 [a] FromEx. 3-1: i) =4A, iz = 8A, i, =12A
at nodex: —-124+4+48=0, atnodey: 12—-4-8=0

[b]

a 4a b Ja c
AAA% 4 VvV = J
+ vy - + vy -

120v Vo §18a Ve §63

o

vy =4i, =48V v3=3ip =24V
vy = 1841 = 72V vy = 6is = 48V

loop abda: — 120448+ 72 =0,
loop bedb: —724+24+48 =0,
loop abeda: —1204+48+4+244+48=0

P3.2 [a] pia=i24=(12)24=576W Pisa = (4)218 = 288 W,
pan = (8)23=192W pen = (8)%6 = 384 W
[b]  pizov(delivered) = 120i, = 120(12) = 1440 W
[c]  Pdiss = 576 + 288 + 192 + 384 = 1440 W

P33 [a] 5Q/20Q=4Q .. Rp=10+4+6=200

(b] 2009//500 =400
209 +409 = 609
1 1.1 1 4 1
R 3076076060 15
., Rab=159

(§)



P34 [a] Ruw, =49/120=30
Rav, = [2.5//7.5//5//15//5+ T)//8 + 8.= 4 + 8 = 12Q
Rav, = [6//3+3)//20+7=11Q :

2
482
P48v=—1—2— 192W
292
szv._w-44w
P3.8 [a]
| Sy e
| +] o+ |
%'Qa_ U0 %Qo_n. () a44
' M
15
10//90 = 9Q, 9+‘6-159 15+ 20 = 35Q
(2.4)(35)
11 m (24)—-168A

v, = (9)(1.68) = 15.12V
[b] 4,=24-168=0.72A .
' Pp2oa = i3(20) = (0.72)2(20) = 10.368 W
[c] vy =35i3 =35(0.72) = 25.20 V
p,(dev) (25 2)(2 4) = 6048 W




P3.12 [a]

[b]

v,:-lg§x6=l3.5v

18
nw=35(3) =45V

Vg+ Uz =0

v =45-13.5=-9V 18y C_:P

Vg = %‘ x 6 = 0.75v,

vy = ;’—;(3) = 0.25v,

Vp = Vp — Vg = 0.251}‘ - 0.75”. = “0.5”‘

T:. | b2z
22 2% 980
— U;_ +
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P317 [a] wv,=—2F2 o

°7 (Ri+ Ry)
. R, 20 1
""Ri+R; 80 4 3Ry = R
Ry Ry,
Let =R = —
et Re 2// RL Rs+ RL |
_ 80R. = 18: _RL__lg_g
" Ri+R. '  Ri+R. 80 40 |
40R. = 9R; + 9R,; 31R. = 9R; = 27Ry; - (37.8)R;
P N T
. 2 -
R, +378 — 211
31(37.8)

Lo~ =Ry +318  Ry=56kQ; Ry =3(5.6)=16.8kQ

~_[b] Power dis.sipa.ted in Ry will be maximum when the voltage across R; is maxi-
mum. This will occur under load conditions.

vr, =80 - 18 = 62V
_ (62)°

PR, = —16—8— X 10—3 = 228.81 mW

P3.18 Refer to the solution of Problem 3.17. The divider will reach its dissipation limit when
the power dissipated in R; equals 0.25W.

Notes:
e e e . . , 400 '
The dissipation in Rz will be equal to or less than Pg, < 6= 71.43 mW
e e . . 6400
The dissipation in R, can reach a maximum of Pg, =-T6—8- = 380.95 mW

When the dissipation in R; is 250 mW, the voltage across R; is
vk, =0.25(16.8 x 10°) = 4200,  vp, = 64.81V

v, =80-64.81=15.19V

80R.

" Ri+ Re
5.6 Ry,

" 5.6+ Ry,

=15.19, .. Re=3.94kQ

= 3.94, Ry, =13.27kQ (minimum value)



P3.22

i4=-2%10'3 i2=2i3_EGx10"3

'3‘2'4‘2GG"1°-3 i1=2ig-EGéx10'3

i1+i2+z3+z4=10‘3=zG—2—;x10'3(8+4+2+1)
12'5:%_1 or 15G4;EG

4Ry =1

-3 _1_)_
(EGXIO )(G4 =1
). G=10"3
. 10-3 1
Gi=ggm Ra= 5 =150000

G3 x 103 2G4

ZG -EEXIO""

"..

. 2x10-3 1

. G3=2G4 = T R3_G—3-75000
; G210 -3 4G4 x 103

=6 TT 3¢

. Gy =4G,, Ry = -143 x 103 = 3750 Q

_Gi1x10"3  8G4x10-3
- Y6 ~ 3G

3
s Gy =8G,, R, = 15 x 10

=1875Q
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P7.3 [a] i=-11:/ v dz + i(0) = L /5x10‘3dz+0, 0<t<2ms
0 0

200
5000
= — <t<
200 t, 0<t<2ms

=25t 0<t<2ms

2ms < t < oo
1 1]
"L 2x10~3
S.i=25tmA,  0<t<2ms
{=50mA, 2ms<t<oo

LimA)

i 0dz +i(2 x 10~3) = 0+ 50 mA

[b]

> 4




| 1! 10% f*
P75 [a] i= f/ vdr +i(t,) = — —50sin 250z dz — 10
to

20 4xx 103

t
= —2500 [%050” — 10 = 10[cos 250¢ — cos ] — 10
l4xx10-3
i=10cos250t A
[b]
v
80 +
amr ar ot ar tims)
-5 4
<’ (A)
o 1
—,o -
P W) |
I é’I)IS/
—22 .
w(I) |
" \/\ /
=) s tims
[e] Absorbing power: 2% —4xms Delivering power: 0 — 2xms

GreSwms ’ 4x — 6rms



P713 [a]

[b]

[c]

w(0) = 3OO = 5(0.2) x 10-5(150)? = 2250 x 10 = 2.25m3

v = (A1t + Az)e™500%
v(0) = A3 =150V
dv

5= —5000e 5900 (A, ¢ + Aj) + €~5000¢(4,)

= (—5000A4,t — 500045 + A;)e~5000¢

; |
3-;1(0) = A, — 50004,

. dv con _ ~dv(0)

t—C'd—t-,» t(O)-—C dat

. dv(0) _ i(0) _ 250 x 10-3 _ .
"Ta T C T ozxio-s - 120x10

.. 1.25 x 10° = A; — 5000(150)

A; =1.25x10° 4+ 75 x 10* = 2.0 x 106-}

v = (2 x 10%¢ + 150)e~5000¢

. _ ~dv Y. 6 -5000¢
z.-Cdt .-0.2x'10 dt(2x10_t+150)e
i= % [(0.4¢ + 30 x 10~6)e=8000%]

= (0.4t + 30 x 107°)(~5000)e~50%% 4 £=5000¢(0 4)
= (~2000t — 150 x 10~3 + 0.4)e~5000¢
= (025 - 2000t)e'5°°°‘ A, t>0



P7.15 [a]

[b] v= 107/
10x10-¢

v=10%, 10ps<t<20ps

[c]

[d]

t

t
v= -é. / —50 x 10~3dz + 15 = (107)(—50 x 10~3)z | +15
0 0

v=-50x10%+15, 0<t<10pus ‘
v(10 us) = =50 x 10*(10 x 10~%) + 15 = -5+ 15=10V

t t

0.1dz+10=10°z +10=10% —10+ 10

10x10-¢

v(20 pus) = 10%(20 x 107%) = 20V

' |
v=107 / 0.16 dz + 20 = 107(0.16)[t — 20 x 10~¢] + 20
20x10-¢ ‘ :

=1.6 x 10% — 32+ 20
v=16x10%-12, 20us<t<40us

v(40 ps) = 64 — 12 = 52V
o) =52, - 40ps<t<oo



