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E and R;

R; and R,

E., Es, and R;

E and Ry; Rs, R4, and Rs

E; and Ri; Es, Ra, and R4
E; and Ry; Rs and Rg

R, and R;

(=1 and R;

Rr=0.1kQ +0.39kQ +1.2kQ + 6.8 kQ = 8.49 kQ
Rr=12Q+27Q+82Q0=121Q
Rr=12Q+22Q+33Q+47Q =114Q

Rr=82kQ+10kQ+9.1kQ +1.8kQ+2.7kQ=31.8kQ
Rr=47Q+820Q+91Q +1.2kQ =2158.0 Q
Rr=33Q+10kQ=13.3kQ

Rr=12kQ+1kQ+22kQ +3.3kQ=7.7kQ
Rr=1kQ+2kQ+3kQ+47kQ+6.8kQ=175kQ

1 MQ
100 ©, 1 kQ
Rr=100Q + 1 kQ +1 MQ + 200 kQ = 1.2011 MQ vs. 1.2 MQ for part b.

Reading=10Q +33Q +56 Q + 68 Q = 167 Q
Reading = 0.82 kQ + 1.2 kQ + 3.3 kQ = 5.32 kQ

Rr=129 kQ =R + 56 kQ + 22 kQ + 33 k2, Reading = 18 kQ
Rr=103kQ =24 kQ +R; +43kQ + 2R; =67 kQ + 3R;, R;=12kQ
R, = 24 kQ

1.2kQ + 2.2 kQ = 3.4 kQ
0Q
oo

Rr=10Q+12Q+18Q =40 Q
Ils= E = 72_\/ =18A
R 40Q
Vi=11R; = (1.8 A)10Q) =18V, V,= 1R, = (1.8 A)(12Q) =216V,
V3= 13R; = (1.8 A)(18 Q) = 32.4 V
Ps=Els=(72V)(1.8 A) =129.6 W
Piga=Vsl3 = (324 V)(1.8 A) =58.32 W
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11. a.
b.
C.
d.
e.
12. a.
b.
13. l.
1.
14. a.
b.
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the most: Rs, the least: R;
Rs;, Rr =1.2kQ + 6.8 kQ + 82 kQ = 90 kQ

Is = E_HV =0.5mA

R, 90kQ
Vi=1R; =(0.5mA)(1.2kQ) =0.6 V,V,=1,R, = (0.5 mA)(6.8 kQ) =34V,
V3 = 13R3 = (0.5 mA)(82 kQQ) = 41 V, results agree with part (a)
P,=El,=(72 V)(1.8 A) =129.6 W
Pigso=Vsl3=(32.4 V)(1.8 A) =58.32 W

Rr =12 KQ + 4 kQ + 6 kQ = 22 kQ

E = IRy = (4 MA)(22 kQ) = 88 V
Rr=12Q+22Q+820+100=126Q
E = IR = (500 mA)(126 Q) = 63 V

V52V
R 13Q
E=IRr=(4A)9Q)=36V
Rr=9Q=47Q+13Q+R, R=3Q
Vizo=(4A)4.7Q) =188V
Visa=(4A)(1.3Q)=52V
Via=(4A)BQ)=12V

o

oo o

:K: 6.6V —3mA
R 22KkQ

b.  Vizke=(3MA)3.3kQ)=9.9V

E=66V+9V+99V=255V
V_9Vv
1

a. |

=—— =3kQ
3mA

d. Vg_gkgz 6.6 V, V3kQ= 9V, V3.3kQ: 9.9V

C. R=

£ _30V _g18mA V=
R, 44KkQ

Im

E=%(36V) =18V

N | =

Rr=1kQ+24KkQ+5.6kQ=9kQ

E_225Y o 25mA V=25 mARAK +5.6kQ) =20V

R, 9kQ

Im

Viska = % =88V

Vn=12V-88V =32V
12V

= =2.67 mA
4.5 kQ

m
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15.

16.

17.

18
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10V

a 1= —— =0333A
30 Q
V=0V
b. 1=0AV=IR= 0¥ _533v
60 Q
a  Rr=3kQ+1kQ+2kQ=6kQ
=L 2%V oma
R, 6kQ

= (20 mA)(3 kQ) = 60 V
= (20 mA)(1 kQ) =20 V
Vi, = (20 mA)(2 kQ) =40V

= I'R, = (20mA)* - 3kQ=12W
= R,= (20 mA)* - 1kQ =0.4 W
P, = IRy = (20mA)*- 2kQ =0.8 W

C. Pr=Py +Py +Py =12W+04W+08W=24W

d.  Pr=Els= (120 V)(20 mA) = 2.4 W

e. the same

f. R; — the largest

g. dissipated

h. Ri 2W,Ry:1/2W,Rs: 1 W

P=21W=(1A>*R, R=21Q
Vi=IRi=(1A)2Q)=2V,V,=LR,=(1A)(1Q)=1V

Vi=1Rs= (1 A)(21 Q) =21V
E=Vi+Vo+Vs=2V+1V+21V=24V

P=8W=1210Q,1=+8 =2828A
P=16W=I1R;=(2.828A)R;, R =2Q
Rr=32Q=2Q+R,+1Q=3Q+R, R,=29Q
E=IR;=(2.828 A)(32Q) =905V
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20.

21.

22,

23.

24,

a. Rr=NR;= 8(28%(2} =225Q

1= £ 120V _4s3a
R, 2250

 rone (3335

(& Y225 )
c. v_|R_(EAJ(79j_15V

d. Allgoout!

Pe= By +P;, + P

E-l=17R; + I’R, + 24

(Ri+R)IP—E-1+24=0
61°—241+24=0

I—41+4=0
|2 TN - A04) _4£N16-16 4,
- 2(1) - 2 2
P=24W=(2A)R, R= # =60

Vap+4V+9V-12V=0,Vy=-13V+12V=-1V
Vap+4V+8V—-4V=0,Vy=4V—-12V=-8V
C. Vapt+t12V-5V+6V-12V=0,Vyp=-18V+17V=-1V

oo

a. ET=8V—32V+20V=—4V,I=ﬂ=388.3mA
10.3 Q

b. ET=—4V+1OV—12V=—6V,I=16—V=l.39A
115Q

EmW  8mW - 2KkO

a. P=8mW=I"R, R= ——= S =
1 (2mA)

:Ezzov—"EzzmA(CW), E=10V
Rr  3kQ+2kQ

b. I:16—V=8mA,R=K=12—V=1.5kQ
2kQ I  8mA
|:£= E—4V—10V: E_14V=8mA(CCW)
R 2kQ+15kQ 3.5kQ

E=42V

a —b6V+4V-12V-V=0,V=-18V+4V=-14V
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b. +30V-7V-8V-V=0,V=30V-15V=15V

c. —-14V-22V-V;+12V=0,V;=-36V+12V=-24V
Vi—-V,-12V=0,V,=V;-12V=-24V-12V=-36 V

25.

26.

217.

28.

29.

30.

36

1V

2Q
v

2Q

o

|:12_V:15A
8 Q

V,=IR=(15A)2Q)=3V

60V-12V-V;-3V=0
Vi=60V—-15V =45V

+10V-V,=0
V, =10V
+10V-6V-V;=0
Vi=4V
+24V-10V-V;=0
Vi=14V
+10V-V,+8V =0
V,=18V

Vigsa=IR=(3A)(1.8Q) =54V

24V-V,-10V-54V=0,V;=24V—-154V =86V

Vaza=IR=(3A)2.7Q)=81V
10V-81V-V,=0
V,=10V-81V=19V

+10V-V;+6V-2V-3V=0,V;=11V

+10V-V,-3V=0, V=7V

_S0V o OVI2Q) o0 g
R Y

2

_100V o (100V)QD) _ 06
R Y

3

10 kQ
V3V, =10 kQ:1 kQ = 10:1
V3 Vi =10 kQ:100 Q = 100:1
V, = RE _ (10 kQ2)(60 V)
Rr  0.1kQ+1kQ+10kQ

vo R+RIE _ (1kQ+10kQ)(60 V)

=54.05V

R 11.1kQ

_40Q(30V) _

=— =20V
40Q+20Q

2KkQ+3KQ)A0V)  (5kQ)(40V)

T AKQ+1KQ+2KQ13KQ

10 kQ

=59.46 V

=20V
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(15Q+06Q+09Q)072V)  (3Q)(0.72V)

- =036V
(25Q+15Q+0.6 Q+0.9 Q+0.5Q) 6 kQ

s . V20V _ (120)20V)
12Q  2Q 20
V, 20V _(682)20V)
68Q 2Q 7 2Q

=12V

=68V

E=Vi+20V+V,;=12V+20V +68V =100V

b. 120V-V,-80V=0,V;=40V
80V-10V-V3=0,V3=70V

2 o 1000V 1V, | _680(1000V)_ oo
100Q 68Q 100 Q
1000V _ v, _ 2Q(1000V) 0,
100Q 20 100 Q

E=V;+V,+1000V
=20V +680V + 1000V
=1700V

b. Vi=0V
_ 10kQ(50 V -30V)
2T 10kQ +3.3kQ +4.7 kQ
_ 10kQ(20 V)
T 18kQ
Vy=E1—Vi3ka
3.3kQ(20 V)

18 kQ
=3.67V
Vy=50V —-3.67V =46.33V

=1111V

Vizka =

2V _ Wy, 2k0QV) _

33, =2\, 4V
1kQ  2kQ 1kQ
2V _ Ve, 2 3K0RV) o,
1kQ  3kQ 1kQ
1=2Y —oma
1kQ

E=2V+4V+12V+6V =24V

Chapter 5

37



34.

35.

36.

37.

38.

38

R(20 V)
22kQ+18kQ+R
4(4 kQ +R) = 20R
16 kQ + 4R = 20R
16R =16 kQ

R=EkQ=le
16

a. 4V-=

(6 MQ + R)(140 V)

6 MQ+R+3MQ
110(9 MQ + R) =840 MQ + 140R
990 MQ + 110R =840 MQ + 140R

30R =150 MQ
R=@MQ=5M9
30

b. 110V =

a. Rpup = 8—V =160 Q

50 mA

Vpup =8V = Rou(12 V) _ 160 Q(12 V), R, = 80 Q in series with the bulb
Rouw + R, 160 Q + R,

2 4 2
b, Ve=12vV-8v=av p=_ -GV
R 80Q

=0.2W, .. 1/4 W okay

Ve +Ve, =72V

%VRZ +V,, =72V

1
Vo 143 |=72v, 7, =2¥ 6oV
2175 212

Ry= —=——=15kQ, Ryj= —= = =3kQ
I, 4mA 1 4 mA 4 mA

Vi 60V Ve, 72V-60V 12V
R

1

RT=R1+R2+R3=2R3+7R3+R3:10R3
_ R;(60V)

o SOV V=W =26 V) =12V, V, =TV, =76 V) =42V
3

Ry

. V=4V, = 4(3V) =12V,

64V
E = Vo, +3Vp, +12Vp, R =Ro+ 3Ry + 12R; = 16R; = -~ =64k

_ 6.4kQ

1 =400 Q,R; =3R; = 1.2 kQ, R3 = 12R; = 4.8 kQ
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b.
39. a.
b.
C.
40. a.
b.

64V 6.4 MQ

Rr=— =64MQ, R, = =400k, R, =1.2 MQ, R; =4.8 MQ
10 A

I—l,: 10 mA = 103 and i= 400 kO = ]_03 also

I 10uA R, 400 Q

V=12V +5V=17V
Vpb=5V+16V=21V
V=17V -21V=-4V

Va=-6V
-6V+6V+10V-V,=0,V,=10V
Var=Va—Vp=—06V-10V=-16V

8V+3V-V,=0,V,=-5V
Vp=-8V
Vab=Va—Vp=-5V—-(8V)=-5V+8V=+3V

_60V+20V 80V _

= = =08A
18Q+82Q 100Q
Va=60V-1(18Q)=60V - (0.8 A)(18 Q) =60V —14.4V =456V

7_100V-60V _ 40V _
T 42kQ)  8kQ

Va—1(2kQ) + 100V =0

Va= ()2 kQ) — 100 V = (5 mA)(2 kQ) — 100 V = 10 V — 100 V = -90 V

5mA

4TV-20V 27V

- =3 mA (CCW)
2kQ+3kQ+4kQ 9kQ

Voaa =6V, Vaa =9V, Vg =12V

41. I =
a.
b.
C.
42. I =
R3 =

Chapter 5

Va=20V,V,=20V+6V=26V,V;=20V+6V+9V =35V
Veg=-12V,V, =0V

Va=—6V, Vg =-47V,Vy, =9V

Vae=-15V,Vgyp=—47V+9V =-38V

AVHAV 8V AR =k =12V -4V 8V g
8Q 80 1 la 1A

V. —

Ve _8V -4V _4V _, o

1 1A 1A
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43.

44,

45.

46.

40

Ve, =48V -12V =36V

.

R,= —2 = 36V _,5ka
I 16mA

Ve =12V-0V=12V
v

Rs = TR _ 12V =0.75 kQ
I 16mA

Ve, =20V
v,

Ry= —4& = 0V _15ke
I  16mA

Ve = E-Vy —Vy -V,

1 2 3 4
=100V-36V-12V-20Vv =32V

V,

i:_32V =2 kQ
1 16 mA

R1=

a. Vo=—-8V+14V=46V,V,=14V
Ve = +1(10 Q) — 6 V with
_ 14V+6V 20V
T 10Q+10Q 20Q
Therefore, Ve = (LA)(10Q) -6V =10V -6V =4V
Vy=0V

=1A

b. Va=Va—-Vp=6V-14V=-8V
V= Ve —Vp=4V-14V=-10V
Vea=Ve—Vyg=4V-0V=4V

C. Vaa=Va—Vyg=6V-0V=6V
Vca:VC_Va:4V_6V:_2V

Vo=0V,V,=(2kQ)6MA)+3V=12V+3V=15V,V;=4V
Vio=Vi—Ve=12V-0V =12V, V3=V, - V3=4V—-(-8V)=4V+8V =12V
V30=V3_V0:_8V_OV:—8V,V67=V5_V7=4V_4V:0V

AV+8V 12V _

Ves=Vs—Ve=3V-4V==1V,IT= = =3A
4Q 4Q

Vo=0V,Ves=Vo-V3=0V-0V=0V,V,=(3mA)3.3kQ)=9.9V
Vi =V,—V3=99V-0V=99V,V;,=V;-V,=20V-99V =101V
ZIi=ZIo

li=4mA+3mA+10 mA =17 mA
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47. a.
b.
48. a.
b.
C.
49. a.
b.
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Vi=IR = (2A)(28 Q) =56 V
Vig=60V -56V =4V
Y

Rint = ilm BEYN =2Q
vR= e =Ven o 10006 = SOV 30V 10006 = 7.14%
V., 56V
. 830012V) _ 396V _ ..
3.3Q+43mQ 3.343Q
- 12V-11.
VR = Ve =Ver x 100% = 12V-1185V x 100% = 1.27%
V., 11.85V
o L85V o
33Q

P, = El, = (12 V)(3.59 A) = 43.08 W
Pint = I°Rint = (3.59 A)? 43 Q = 0.554 W

|=£= 12V = 12V =1.36 mA
R 2kQ+6.8kQ 8.8kQ
I:£= 12v 12V =1.33mA

R, 88kQ+0.25kQ 9.05kQ

not for most applications.
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