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_ 8Q(6A)

=—— =48A L=6A-11=6A-48A=12A
8Q+2Q

1

b. Vs=LR;=(48A)2Q)=96V
a. IL=1,=20mA

b.  V2=1,R; = (20 mA)(3.3kQ) = 66 V
Vs = IRy = (20 MA)((1.2 kQ + 3.3 kQ) = 20 MA(4.5 kQ) =90 V

E+V, =V, =0,V =(8MA)(27kQ)=21.6V

Vi=E+V, = 10V+21.6V =316V’

a Vi=E=24V
_E 24V 24V
*"R+R, 1Q0+3Q 4Q

C. I+1=lp l=l,—1=6A-2A=4A

=6A

Vi=Vo=V,=IRr=0.6A[6Q|24Q[[24Q]=06A[6Q|12Q] =24V

b=£;=%iX=OiA
R, 24Q
vo= RV _160Q4V) _
Ry +R, 24 Q
a. h=lz=zix=ﬂ2A,Q:= E___ 24V =24Q=3A
R, 2Q * R, +R, 6Q+2Q 8Q
KCL: I+ 1s—11— 1, =0
I, =L+1, -1=12A+3A-4A=11A

b. Vi=E=24V
VOR: v,= _RE__2004V) 48V _
R,+R, 6Q+20 8Q

a 1= L-2Y _ 468 AR =R =470
R 470
E 9V 9V

b. 1= = =265A

E
RR R+R, 12kQ+22kQ 3.4kQ
R, = 3.4 kQ
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E=IR,=(6A)(12Q)=72V,R,=12Q

b. Ry=Ri||R;=2.7kQ | 8.1kQ =2.03kQ
E = IR, = (18 mA)(2.03 kQ) = 36.54 V, Ry = 2.03 kQ

CDR: I =

R(I) _ (91Q)(12mA)

=10.81 mA

R+R  91Q+10Q

b. E=IR=(12mA)(91Q)=1.092V

R,=910Q
E, 1.092 V

I: =
R+R  91Q+10Q

10. a.

=10.81 mA

E=IR,=(2A)5.6Q)=112V,R=56Q

b. Er=12V+112V=232V,Rr=10Q+56Q=15.6 Q

E 232V
C. I3 il 3

=217.64 mA

11. a.

TR 491Q 156Q+910

I1=62A-12A+08A=7A-12A=58A

b. Ve=l;R=(5.8A)4Q)=232V

12. KT=7A-3A=4A

Ry(Iy) _ 6Q(4A) _
R+R, 4Q+6Q
Vo= R = (24A)4Q)=9.6V

CDR: I1=

13, a =2 B _20V 9V
R, R, 2Q 3Q

=10A-3A=7Al

b. Va=-It (Rl || R> || Rs)
—-TABQ|6Q]2Q)

=—7A(1Q)
=-7V
. |3:ﬂ:1.17AT
6 Q
14. a. ; 3ImA 6mA| 5mA
o OOD
R‘g > R,
m%’@
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24 A

lt=3mA+6mA-5mA=4mAT
|- Rl _ 1 kQ (4 mA)

fOR 4R, 22kQ+1kQ
V1= lg (Ry) = (1.25 MA)(22kQ) = 2.75 V

=125mA
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15.  a  [IVE )L, 4-41,-813=0

6-21,-8l;=0
|1+|2=|3
1 5 4
li= ——AL=-AL=—A
S R A

1 5 4
[R =Il =—7A,IR2 =[2 =7A’[R3 =[3=7A

1

b. Va=I3Rs= [;A) (8 Q) =457V

16. a  [LAL |hb  10+12-3l5-41,=0 l, = 3.06 A
L’ <_J 12 -3I3-121,=0 1,=0.19A
|1+|2=|3 |3=325A

Iy =1, =3.06 A, I =1, =0.19 A= lipq
I =1;=325A

b.
_ (1.714 Q)(1.5A) Z 019 A
1.714Q+12 Q
c. the same

7. [MVEL 4o 1,5.6 KQ — 15322 kQ +20 =0
20+ 1,22kQ+1,33kQ—30=0
|1+ |2: |3

=1, =145mA, I,= [, =851 mA, I3= [, =9.96 mA
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18.

19.

r —1.2kQ 1, +9-82kQ13=0

T -102kQ 1, +82kQI;+6=0
; |2+|3=|1

I, =2.03mA, I,=123mA, I3=0.8 mA
Iy =1=2.03mA

I, =1;=08mA

IR3 :IR4 = |2 =123 mA= |9.1kQ

- Vi +

f—llll—ij‘j_zz
+ 6V — 1.1 kQ L

Vs= 1Ry = (1.23 mA)(1.1 kQ) = 1.35 V
Va=6V-V,=6V-135V =465V

l1= 1 (CW), l2= I (down), I3= 1, (CW), I, = I (down)

ls= I, (CW)
El— |1R1— |2R2=0 b. El— |2(R1+ Rz)— |3R1=0
|2R2 — |3R3 — |4R4 =0 |2R2 — |3(R3 + R4) + |5R4 =0
|4R4 — |5R5 — Ez =0 |3R4 — |5(R4 + R5) - Eg =0
|1 = |2 + |3
|3 = |4 + |5
[2(R1 + Ry) + 13Ry + 0 =k
12(R2) — I3(Rs + Ry) + IsR4 =0
0 + 13R,4 —15(Rs+Rs) = E;

3l +213+ 0 =10
1|2—9|3+5|5=0
0 +513—-8ls =6

3= [,, =—63.69 MA (CW)
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20.

21

22.

23.

72

a.

o

o

m—lz\v 4-41,-8(l1-1)=0
—8('2—'1)—2'2—6=0

|1:—%A,|2= -2A

A

Ip=1p= —%A

Iy =li—1,= [—%AJ - [—?AJ = g A (dir.of 1))

Va= IRy = (;AJ(S Q) =457V

IN LY ~10-41;-3(l,— 1) -12=0
12-3(l,- 1) - 121,=0

11=-3.06A,1,=019A

1, =3.06 A (CCW)
I, =3.06A+0.19A=3.25A (up)
Ip, =1i—1,=(-3.06 A) — (0.19 A) = -3.25 A

P, =I. E, =(325A)(12V) =39 W
P, =I3 Ry = (0.19 A)* 12 Q= 433.2mW

INTY 10 - 1,(5.6 kQ) — 2.2 kQ(l; - 1,) +20 =0
—20-2.2kQ(l,—1;) - 1,33kQ-30=0

11 =1.45mA, I, =851 mA
I, =11=145mA, I; =1,=851mA

Ip, =1 — 11 =7.06 mA (direction of I,)

V3aka = IR, = (8.51 mA)(3.3 kQ) =28.1V

Yy —1,(1.2kQ) +9-8.2kQ(l,—1,) =0
Ty —15(1.1kQ) + 6 — 1, (9.1 kQ) — 8.2 kQ(l, — 1;) =0

I, =2.03mA, I, =1.23 mA
Ip =11=203mMA, I, =1y =1, =1.23mA
Ip =1,-1, =2.03mA - 1.23 mA = 0.80 mA (direction of I,)

Va=6V - 1,(1.1kQ)=6V - (1.23mA)(1.1kQ) =6V — 1.35 V = 4.65 V
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24. a.
b, c. 1
d.
25. a.
b.
C.
26. a.
b.
C.
27. a.

CHAPTER 8

INL) L) 10-12-1(l—15) =0
I> ) } —1('2—'1)—'24—5('2— |3):0
—5(|3—|2)—|33—6=O

3,— 1,+ 0 =10
—11,+10L, —5I;= 0

0— 5I,+ 81,=—6
l;=3.31 A, 1,=-63.69 mA, I;=-789.8 mA

gnore

Loy T =11=331A
lyy T = —13 = —(~789.8 MA) = 789.8 mA

h)h) L) —1:22kQ-(1;-1)9.1kQ+18V =0
~18V — (I, = 1)9.1kQ - 7.5kQ I, — (I - 15)6.8 kQ = 0
—6.8kQ(Is— 1) -3V -33kQ13=0

with 11.3kQ I, - 9.1kQl, = 18 V
234kQ 1, 9.1kQl; - 6.8 kQ I3 =-18 V
10.1kQ Is-6.8kQ 1, = -3V

11.3kQ1; —9.1kQ 1, =18V
—9.1kQ1l, +234kQ1,-68kQI;=-18V
—6.8kQ 1, +10.1kQI3=-3V

or

11 =121 mA, I,=-048 mA, I3=-0.62 mA

led =1~ 1;= 1.21 mA — (-0.48 mA) = 1.69 mA
I, T =—1;= ~(-0.62 mA) = 0.62 mA

L) —413-3(11— 1) —4(l,— 1) =0
13) [3) —3('2 — |1) -10 |2 - 15— 4('2 - |3) =0
=Tl3=4(l3—11)—4(l3-1) =0

11 =—4304 mA, I, =-1.05 A, I3=-395.1 mA

Iy, =11=-430.4 mA

) L) 6.8KQ 1 —47KQ(I1—1,) +6-22kQ(l;— 1) =0
IAPA —6-47KQ(l,—1,) - 82KkQ (I,— 13 =0
’ ~1.1KQ 13— 22 kQ(ls — 1) = 8.2 kQ(ls — 1) —9=0

~1.2KQ 14— 2 kQ(ls — 1) — 22 KQ(l — 15) = 0




28.

29.

74

b.

11 =-0.597 MmA, I, =-2.13 mA, I135=-2.27 mA, I,=-2.03 mA

lev = 11 — 1, =-0.597 mA — (-2.13 mA) = 1.53 mA

Pev = E Iy = (6 V)(1.53 mA) = 9.18 mW

Network redrawn:

1)

6V
= +
2Q ||

40 ™ “}@ 8Q
i
6V
-2l -6-4l,+41,=0
—4|2+4|1—1|2+1|3—6:0
-1;+11,+6-813=0

+

1L=-38A,1,=—420A,13=020 A

Py, =E,J; = (6 V)(0.2A) =12 W
P, =El, =(6V)(42A)=252W
P =P, +F, =12W+252W =264 W

20V — 15(270 kQ) — 0.7 V — 1(0.51 kQ) = 0
1£(0.51 kQ) + 8 V + 1c(2.2 kQ) —20 V = 0

IE:IB+IC

I5 =63.02 pA, Ic =4.42 mA, I =4.48 mA

Vg =20V — 15270 kQ) = 20 V — (63.02 uA)(270 kQ) =20 V — 17.02 V = 2.98 V

Ve = IeRe = (4.48 MA)(510 Q) = 2.28 V/

Ve=20V - 1c(2.2KQ) =20 V — (4.42 mA)(2.2 kQ) =20 V -9.72 V = 10.28 VV

B = Ic/lg = 4.42 mA/63.02 uA =70.14
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30.

31.

4¢

6Q
+
24V—=

_I

2
10Q
Tz)
6A -
I

COF

|||-

24V

L

24V -6l -41,-101, +12V =0
and

l2av = lsa = l1oo = l1ov = 3 A (CW)
l,o =3 A (CCW)

A

py

6£§ (1)

f Q@ GiA

CHAPTER 8

161, + 41, =36
|1—|2=6A
|1=|2+6A

16[1, + 6 A] + 41, = 36
161, + 96 + 41, = 36
201, = —60
l,=-3A
lL=1,+6A=-3A+6A=3A

20V =41, —6(l — 1,) = 8(I3— 1,) — 113 = 0

101; — 141, +913,=20

|3—|1=3A
I,=8A

101, — 14(8 A) + 9[l, + 3 A] = 20
191, = 105
l,=5.526 A

I;3=11+3A=5526 A+3A=8526A

I,=8A
Loy = luo =5.53 A (dlr of |1)
lea=1—-1,=247 A (dlr of |2)
lgo=13—-1,=053 A (dlr of |3)
l.g=853A (dlr of |3)
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32.

33.

34.

35.

36.
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IN LY (4+8)l—8l,=4
(8+2),-8l,=-6

lggd = 1, I, = (—%A]—[—?AJ = ;A

N (4+3),-31,=-10-12
(3+12)l,- 31, =12

lioT=1,-1,=019A—-(-3.06 A)=3.25A

INLY

1,(5.6 KQ + 2.2 KQ) — 2.2 KQ (I,) = 10 + 20
1,(2.2 KQ + 3.3 KQ) — 2.2 KQ (I;) = —20 — 30

Iy =13=145mA, I, T=851mA,
Iyl =11 1,= (145 mA) - (-8.5mA) = 9.96 mA

L) h) L)
142 + 1) — 11, =10
lp(1+4+5)—1l; -513=0
l5(5 + 3) — 51, = -6

11=3.31A, 1,=-63.69 mA, I;=-789.8 mA

I =I, -1, = (3.31 A)— (-63.69 mA) = 3.37 A

AT

(2.2 kQ + 9.1 kQ)l; — 9.1 kQl, = 18
(9.1kQ +75KQ +6.8kQ)l, - 9.1kQ I, — 6.8 kQl; =18
(6.8 kQ +3.3KQ)l;— 6.8 kQl, = -3

11 =121 mA, I,=-0.48 mA, I3 =-0.62 mA

Ip 4 =11 1,=1.21 mA - (-0.48 mA) = 1.69 mA
I, T=~ls =—(-0.62 mA) = 0.62 mA
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37.

38.

39.

o

o

o

BQ+6Q),-6Q1,=9V
6Q+2Q),-6Q1,=20V

9Q1,-6Q1,=9V
-6Q1L1+8Q1,=20V

11=533A,1,=65A

Vae=2Q (1) —20V=2Q(65A)-20V=13V-20V=-7V

L) b)
1) 5)

1,(6.8KQ +4.7KQ—2.2KQ) —47KQ (1) —2.2kQ 1, =6
1,(4.7 KQ + 8.2 KQ) — 4.7 KQ(I1) — 8.2 KQ(I3) = -6
15(8.2KQ + 1.1 KQ + 22 kQ) — 8.2KQ I, — 22 kQ 1, = -9
14(2.2 KQ + 1.2 KQ + 22 KQ) — 22 KQ(I3) — 2.2 kQ(l}) = 0

11 =-0.597 mA, I, =-2.13 mA, I13=-2.27 mA, I, =-2.03 mA

looka = ls — 13 = =2.03 mA — (—2.27 mA) = 240 pA
Voo = IR = (240 x 10 °A)(22 kQ) = 5.28 V

D
B

L1Q+2Q)-1,2Q=12
L2O+100Q)-1,2Q-1510Q=-20V
15(10Q +8Q) - 1,100 =20V

3l — 21 =12
—21, + 121, — 1013 = —-20
—101, + 1813 = 20

11=3884 A, 1,=-0174A,15=101 A

Va=0V

Vp =158 Q = (1.01 A)(8 Q) =8.08 V

Va=Va—V,=0V—-8.08V=-8.08V
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40.

41.

78

50 - L2Q+4Q)-1,4Q=-6V
YA
Ly LEQ+1Q)-114Q-151Q=-6V
(1Q+8Q)-1,1Q=6V

61, — 4l, =6V
_4|1+ 5|2 - |3 =6V
-1, +913= 6V

l,=-38A,1,=—420A, ;=02 A
lg,=li—1;=—38A—(-4.20 A)
=-38A+420A
=04A

|1Q= |2_ |3=_420A_02A

=44 A
Vg = (li)(1 Q) = (4.4 A)(1 Q)
=44V
V‘I Vz

AtV =21,
0= L+5A+u
2Q 8 Q
AtV =X,
Vl_VZ _

—3A+V—2
8Q 4Q

and V{% + ﬂ —V{%} =-5

—VlE +V2£+l =-3
8 8 4

V1=-10.27 V,V,=-11.36 V

Vgo=V1—V,=-10.27V - (-11.36 V) = 1.09 V

L to V1027V

=5.14 A
20

uQT:lic:n36V:234A
4Q 4Q
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42. a.

b.

C.
43. a.

b.
CHAPTER 8

Vi Vs
[e] o

AtV ZL=X1,

0= 412 A+1,, andV,— 16Q-54V -V, = 0
8Q

orIle_V2_54V: A +V2 B
6Q 6Q 6Q
sothatO:L+12A+L—i—9A
8Q 6Q 6Q
or V, L + L -V, L =-12A+9A=-3A
8Q 6Q 6 Q
AtVy: X =21,
VeV
20Q 5Q
Vi Ve gal Ve Ve
6Q 6Q 20Q 5Q

and V, i+L+i -V, L =-9A
6Q 20Q 5Q 6 Q
resultingin 'V, L + L -V, L =-3A
8Q 6Q 6 Q
-V L +V, L + : +i =—9A
6 Q 6Q 20Q 5Q

V1=-29.29V,V,=-3334V

V, 3334V

~ =167A
20Q  20Q

|2ogT =

Vi Vs
o o

AtV ZL=21,
anl Y Ve s
2Q 4Q

AtVy =21,
Vl_VZ_ VZ +V2
4Q 20Q 5Q

or V1£+1 —V2l =2
2 4 4

_Vl 1 _|_V2 1+i+l

4 4 20 5

Vi=48V,V,=64V

2A+

2

9A
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