1.2 kQ(12 V)

= =275V
1.2 kQ +4.03 kQ
18. Rth:

AAA

W1

3.3 kQ 12kQ
22k 5.6 ke ‘R_ Rmn=12kQ+3.3kQ+22kQ|5.6kQ

i =45kQ + 1.58 kQ
=6.08 kQ
I o

-

E:n: Source conversions:

T, = 22V 10 mA, R, = 2.2 kQ
2.2kQ

I, = 2V 2.14 mA, R, = 5.6 kQ
5.6 kQ

Combining parallel current sources: 15 =1, -1, =10 mA — 2.14 mA = 7.86 mAT

and 2.2 kQ || 5.6 kQ = 1.58 kQ

7.86 mA

1”=7.86 MA + 5 mA = 12.86 mA
Visko = IR = (5 MA)(3.3 kQ) = 16.5 V
Vissko = IR = (12.86 mA)(1.58 kQ) = 20.3 V
Erm=16.5V +20.3V =368V

19. a. Ry

R =51kQ |10 kQ = 8.36 kQ

Etn:

L 10kO@OV) o0,
10 kQ +51 kQ
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b. IERE + VCE + ICRC =20V

bUtl(;:lE

and |E(R0+RE)+VCE=20V
_20V-Ve 20V-8V 12V
" R +R. 22kQ+05kQ 27kQ

=444 mA

orlg

Emh — IgRth —Vee = Ve=0
Eq, —Vee — Ve 3 3.28V -0.7 V- (4.44 mA)(0.5 kQ)

and Ig =
Rry 8.36 kQ
_ 258V =222V _ 036V - 43.06 uA
8.36kQ 8.36kQ
d V=20V -IcRc =20V — (4.44 mA)(2.2 kQ)
=20V -9.77V
=10.23V
20. a. Em=20V
I=1.6mA= hzzov,Rm = 20V =125 kQ
R, Ry, 1.6 mA

b. Em=60mV, R =2.72kQ
c. Em=16V,Rm=22kQ
21.

40
Rm=4Q[|2Q+20)= == =20

2Q6V) 12V

O +
+% ETh
40 20 - Vg =

= =15V
-¥ 40 o 2Q+4Q+2Q 8Q
_W_‘ Voa=V4a=15V
>+ - Eth=Vaio+ V=15V +15V=3V
GVT 5:49
I
4Q14Q=2Q
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22.

23.

24,

25.

26.

a. From Problem 9, Ry=Rp=6Q

b. Rm=6Q,Em=ILKWRy=(1A(6Q)=6V
Cc.  same results

a. From Problem 10, Ry =R = 4.1 kQ

b.  Rm=4.1kQ, Em = IyRy = (23.41 mA)(4
C. same results.

From Problem 12, Ry =R, =2.18 Q
M\
8Q
+ Vi — 12V

18 v? —|_+

100= 6A<> 30

Rr=6Q+3Q14Q
=6Q+1714Q=7714Q
E 18V
R 7.714Q
L = 30038 _
3Q+4Q

=2333A

L 2.4 kQ(120 mA)

©24kQ+(1.2kQ ||3.3kQ)

|, = 1:2kQ(87.80 mA)
1.2 kQ +3.3 kQ

1kQ) =96V

=87.80 mA

=23.41 mA

W

-

IN=6A-15A=45A

From Problem 13, Ry = Ry, = 1.58 kQ

IN=8mA—-7.27mA=0.73mA

From Problem 14, Ry = Ry, = 7.56 Q

CHAPTER 9
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28 _ 4Q(2A)

/

% T 4Q+3Q+6Q(2Q
6Q 2Q 4 Q(2 A
2A D - 240 Qz?zl . 12 Q(0.941 A
J |7= - (©. ) = 0.235 A
30 2Q+6Q 8Q
IN=2A—1"
=2A—-0235A
=1.765 A

27. From Problem 16, Ry = R, =10 Q

Rr=20Q+5Q | (12Q+1.778 Q) = 23.67 Q
=52 2V giigsma
R 23.67Q
5 Q(844.95 mA)
5Q+(12 Q +1.778 Q)
16 Q(224.98 mA)

In=
16 Q+2Q

=224.98 mA

l1og =

=200 mA

28. From Problem 18, Ry = R, = 6.08 kQ

In: Starting with flgure from problem 18:

e
3.3 kQ N
7.86 mAC ) 1.2 kQ
158 kQ T'5mA
-

and coverting sources:
p

—>

158kQ  3.3kQ 1.2kQ
+ +

— 1242V =16V

1242V -6V
=158kQ+3.3kQ+1.2kQ =1.06 mA
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In=1"+5mA =1.06 mA + 5mA =6.06 mA

29. From Problem 21, Ry=Rm =2 Q
30. Rn:
O
l 80Q «—
40 Q 200 Ry
1 :
1
Ry = =1143Q
1 1 1
+ +
40Q 20Q 80Q
40 Q 4A 200 80 Q
200 mA
W—J .
source conversion
31. a. R =R =6Q from Problem 9
b. Eq,=6V from Problem 9
2 2
Prax = En BV 5w
4R, 4(6 Q)
32. a. R=Ry,=2.18 © from Problem 12
b. E:=9.81V from Problem 12
2 2
Pra= = OBLV) 1y o5 vy
4R, 4(2.18 Q)
33. a. R=Rq,=7.56 Q from Problem 14
b. E:=13.33V from Problem 14
2 2
P = Er, s (13.33 V) _ 588 W
4R,  4(7.56 Q)
CHAPTER 9
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34.

35.

36.

37.

38.

39.

106

a. R =Ry,=6.08 kQ from Problem 18

b. E=36.8V from Problem 18
E;,  (36.8V)
4R,  4(6.08 kQ)

=55.51 mW

Pmax

R=Ry=Rm;=218Q

INRy _ (1333A)°218Q
4 4

2
E
Prax = |: Th i| R4
Rrn + Ry

with R; =0 Q, Eqy, is a maximum and Ry, is @ minimum.

b. Pmax= =96.84 W

S~ Ri=0Q
a.
<z V, and therefore V, wll be its largest value
ﬁ> 3 when R; is as large as possible. Therefore,
<L + choose R, = open-circuit (co Q) and
SR Y, 2
4

- P,= R_ will be a maximum.
4

b. No, examine each individually.

The voltage V| across R, will be a maximum when R of the potentiometer = 500 Q because
the full voltage, E, will appear across R, .

Vi B2 (12VYy

R. R 500Q

=144W

KT=4A+7A=11A
Rr=10Q|6Q3Q=167Q

VL= 1Ry = (11 A)(1.67 Q) = 18.37 V
v, 1837V

L= L

R, 3Q

=6.12 A
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40.

41.

42.

43.

44,

_ -5V/2.2kQ+20V/8.2kQ

Eeq = =0.2879 V
1/2.2kQ+1/8.2 kQ
Req = ! = 1.7346 kQ
1/2.2kQ+1/8.2 kQ
= B 0.2879 V _ 303 A

TR, +R L7346 kQ+56 kQ
VL= LR, = (39.3 pA)(5.6 kQ) = 220 mV

Ill=5A-04A-02A=440A
Rr=2000Q[80Q[50Q |50 Q=17.39 Q
VL = 1Ry = (4.40 A)(17.39 Q) = 75.52 V/

v, 7652V

—L =0.38 A
R, 2000

IL:

_(AA)4TQ)+(1.6A)33Q) 188V +528V

- 47Q+33Q - 8Q

Rq=47Q+330=8Q

_ Ryy) _8Q3.01A) _ 995 A
R,+R, 8Q+27Q

Vi =1R = (225 A)(2.7 Q) =6.08 V

qu

L

£ _ (4mA)(8.2 kD) + (8 MA)(4.7 k) - (10 mA)(2 k)

e 8.2kQ+4.7kQ+2kQ
:328V+3T6V—20V’:&38mA
14.9kQ

Req = 8.2 KQ + 4.7 kQ + 2 kQ = 14.9 kQ
Eegleg (149 kQ)(3.38 mA)

Rq+R~ 14.9kQ+6.8kQ

VL = IR, = (2.32 mA)(6.8 kQ) = 15.78 V

I = =2.32mA

15kQ || (8 kQ + 7 KQ) = 15 kQ || 15 kQ = 7.5 kQ

_15KQ60V) _ 0,
75kQ +2.5kQ
I@=-£§1L=ﬁ3mA
15kQ
a a a
+l 4 kQ
—_— 45V 3mA +

CHAPTER 9
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45.

10VvV-8V

2kQ +0.51kQ +1.5 kQ
= 498.75 pA
Vosika = (498.75 pA)(0.51 kQ)
=025V
v, =10V-025V=975V

+—

Iba

46.
Vap = 0V (short)
lao = 0 A (open)
R, any resistive value
.. R, = short-circuit, open-circuit, any value
47. a Isz%zl.SmA,lzl—szo.SmA
8kQ+— 3
3
b.
s = 24V =0.83 mA
24 kQ +8 kQ || 12 kQ
- _12kQ() A
12 kQ + 8 kQ
C. yes
48. (a) = v
"7 4KQ |8 KkQ +4KQ || 4kQ
_ v
2.67 kQ +2 kQ
= 10V =2.14 mA
4.67kQ
1= SQ—(IT) =1.43mA, I, =14/2=1.07 mA
8Q+4Q

I=1;-1;,=1.43mA -1.07 mA = 0.36 mA
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(b)

49. a.

CHAPTER 9

Ri(1)

30Q(6A)

R T R+R+R 3Q+2Q+4Q

V=1,R =(2A)2Q) =4V

Ry(1)

20(6 A)

T RIR R 3Q+2Q+4Q

V=1, R =(133A)3Q) =4V

=2A

=133A

B KQ || 4 kQ)(10 V)

1

T 8KQ | 4KQ +4kQ || 4k
=572V

I, = N =0.71 mA
8kQ

Vo, =E-V;=10V-572V
=428V

I, = V2 =1.07 mA
4kQ

I=1,-1;=1.07mA-0.71 mA
=0.36 mA
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