€) studocu

Solution manual of thomas | floyd

Scan to open on Studocu

Studocu is not sponsored or endorsed by any college or university
Downloaded by Affan Ashraf (affanashraf37@gmail.com)


https://www.studocu.com/row?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=solution-manual-of-thomas-l-floyd
https://www.studocu.com/row/document/ghulam-ishaq-khan-institute-of-engineering-sciences-and-technology/mechanics-of-solids/solution-manual-of-thomas-l-floyd/20811756?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=solution-manual-of-thomas-l-floyd
https://www.studocu.com/row/course/ghulam-ishaq-khan-institute-of-engineering-sciences-and-technology/mechanics-of-solids/4131181?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=solution-manual-of-thomas-l-floyd
https://www.studocu.com/row?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=solution-manual-of-thomas-l-floyd
https://www.studocu.com/row/document/ghulam-ishaq-khan-institute-of-engineering-sciences-and-technology/mechanics-of-solids/solution-manual-of-thomas-l-floyd/20811756?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=solution-manual-of-thomas-l-floyd
https://www.studocu.com/row/course/ghulam-ishaq-khan-institute-of-engineering-sciences-and-technology/mechanics-of-solids/4131181?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=solution-manual-of-thomas-l-floyd

PART 1

Solutions

for
End-of-Chapter Problems

This document is available free of charge on

Downloaded by Affan Ashraf (affanashraf37@gmail.com)


https://www.studocu.com/row?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=solution-manual-of-thomas-l-floyd

Chapter 1
Quantities and Units

Section 1-2 Scientific Notation

1. (@ 3000=3x10° (b) 75,000=7.5x10" (c) 2,000,000 =2 x 10°
1 3
2. () — =0.002=2x10
500
(b) L 0.0005=5x10"
2000
(c) L 0.0000002=2x10"
5,000,000
3 (a) 8400 =8.4 x 10° () 99,000 =9.9 x 10* (c) 02x10°=2x10°
4 (a 0.0002=2x10"" (b) 06=6x10"

(c) 7.8 x107* (already in scientific notation)

32 x 10° =3.2 x 10*

(b) 6800x10°=6.8x107

(c) 870x10°=8.7x10"

2 x 10° =200,000

(b) 5.4 x 107 =0.0000000054
(c) 1.0x10'=10
2.5x107°=0.0000025 (b)
4.5 x 107°=0.0000045

(b)  8x 107 =10.000000008

() 4.0 x 107> =0.0000000000040

5.0 x 10> =500 (c)

3.9x10'=0.39
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Chapter 1

9. (@) 92x10°+34x10"=92x10°+34x10° =4.32x 10’
(b) 5x10°+8.5x 10" =5x 10°+0.00085 x 10° = 5.00085 x 10
() 56x10%+4.6x10°=56x10"+4.6x10"°=6.06x 107"
10. (@) 32x10”-1.1x10"=2.1x10"
(b) 2.6x10°-13x10"=26x10"-1.3x10"=24.7x 10’
() 15x10"7-8x10"=15x10"-8x10"=7x107"
11. (@) (x10)4x10)=5x4x10""7=20x10*=2.0 x 10°
b)) (1.2x10%3x10)=12x3x102"*=3.6 x 10"

() (22x10°)(7x10%=22x7x10"°"°=154x10"=1.54%x10™"

3
2. (a) %=0.4x1032=0.4x101=4
DX
2.5x10°°
(b) wXT =0.05x10°"¥=0.05x 10°=5
X
42x10°
©) #005 —2.1x 1089 =2.1x10
X

Section 1-3 Engineering Notation and Metric Prefixes

13.  (a) 89000 =89 x 10°

(b) 450,000 =450 x 10°

(c) 12,040,000,000,000 = 12.04 x 10**
14. (a) 235x10°=235x%x10°

(b) 7.32x10"=173.2 x 10°

(c) 1.333 x 10’ (already in engineering notation)
15.  (a) 0.000345=345x10"°

(b) 0.025=25x10""

(¢) 0.00000000129 =1.29 x 10
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16.

17.

18.

19.

20.

21.

22.

23.

24.

(a)
(b)
(©)
(a)
(b)
(c)
(a)
(b)
(©)

(a)

(b)

(©)

(a)
(b)
(©)
(a)
(b)
(©)
(a)
(a)
(a)
(b)
(©)

9.81 x 10°=9.81x 10
4.82x 10" =482 x107°
438x107=438x 10"
25x10°+46x10°=25+4.6)x10°=71x10""

68 x 10°+ 33 x 10° = (68 + 33) x 10° =101 x 10°

Chapter 1

1.25 x 10°+ 250 x 10* = 1.25 x 10°+ 0.25 x 10° = (1.25 + 0.25) x 10° = 1.50 x 10°

(32 x 107)(56 x 10*) = 1792 x 103 = 1792 x 10° = 1.792 x 10°

(12x10%(12x10°% =144 x 109 =1.44 x 107"

(100)(55 x 107) = 5500 x 10~ =5.5

- 250103 =227 x 107
Z X
3
% =0.2x10°79=0.2 x 10° =200 x 10°
X
3

% =0.848 x 10°79=0.848 x 10" = 848 x 10

X

89,000 =89 x 10° =89 k

450,000 = 450 x 10 = 450 k

12,040,000,000,000 = 12.04 x 10> =12.04 T

0.000345 A =345 x 10° A =345 pA

0.025A=25x10" A=25mA

0.00000000129 A =1.29 x 10° A =1.29 nA
31x10°A=31mA (b) 55x10°V=55kV  (c)
3x 10°F =3 puF (b) 33x10°Q=33MQ (c)
25x10"7 A=2.5pA

8 x 10° Hz = 8 GHz

47 x10° Q=4.7kQ

4
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25.

26.

(a)
(b)
(©)
(a)
(©)

Chapter 1

75pA=75x10"2 A

3.3 GHz=3.3 x 10’ Hz

280nW=2.8x10"W

5uA=5x10"°A (b) 43mV=43x10"V

275kQ=275x10°Q (d 10MW=10x10°W

Section 1-4 Metric Unit Conversions

27.

28.

29.

30.

(a)
(b)
(©)
(d)

(a)

(b)

(©)

(d)

(a)
(b)
(©)

(a)

(b)

(©)

(5mA) (1 x 10> pA/mA) =5 x 10° nA = 5000 pA
(3200 pW)(1 x 107 W/uW) = 3.2 mW
(5000 kV)(1 x 107) MV/kV =5 MV

(10 MW)(1 x 10° kW/MW) = 10 x 10° kW = 10,000 kW

ImA _1x107°A _

=———— =1x10=1000
IpA  1x107A

3
005KV _005x10 YV _ 05 105 - 50,000
ImV  Ix10°V

02kQ  0.02x10° Q
002k _002x10°82 _ 45 107 =2 x 107
IMQ  1x10°Q

1 155%x107°
S3mW _I55x107 W ss 10— 1.55 x 10~

1 kW 1x10° W

50 mA + 680 pA = 50 mA + 0.68 mA = 50.68 mA
120kQ2+22MQ=0.12 MQ + 2.2 MQ = 2.32 MQ

0.02 WF + 3300 pF = 0.02 puF + 0.0033 uF = 0.0233 uF

10 k2 _ 10kQ — 0.8197

22kQ+10kQ  122kQ

250 mV _ 250x10°°

= =5000
50uV - 50x107

IMW _ 1x10°

= =500
2kW  2x10°
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Chapter 2
Voltage, Current, and Resistance

Note: Solutions show conventional current direction.

Section 2-2 Electrical Charge

1. 29ex1.6x10""Cle=4.64x107"C
2. 17ex1.6x10"Cle=272x10"C
3. O = (charge per electron)(number of electrons) = (1.6 x 107" C/e)(50 x 10*'e) = 80 x 10" C

4.  (6.25x 10" e/C)(80 x 10° C) =5 x 10" electrons

Section 2-3 Voltage, Current, and Resistance

5. @ =21y ® v="_21 55y
0 1C 0 2C
(c) 10Ty
0 25C
6 _ W 5001 _
0 100C
7 W _8007 Ly
Q0 40C

8. W=v0=(12V)25C)=30J

9. I=g
t
O=It=2A)(15s)=30C
V= Zz—IOOOJ =333V
0 30C
10. (a) I:2=E=75A
t Is
& 1-2-19C 5,
t 05s
(©) I=2=£=2.5A
t 2s
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11.

12.

13.

14.

15.

16.

Chapter 2

IZQZO.GC =02A
t 3s

=2
t

1= L2_10C
I 5A

Q=1Ir=(15A)0.15)=0.15C

I:g
t
15
0= 574x1(1)8 electrons — 018 x102C
6.25x10°° electrons/C
-2
PREATET SR
250%x10" s
1 1
(a G=—=——=0.2S=200mS
R 5Q
1 1
b) G=—=——=0.04S=40 mS
R 25Q
1 1
¢) G=—=—=0.01S=10mS
R 100Q
(a) RZL=L=IOQ
G 0.1S
(b) R=l=LIZQ
G 058
G 0.02S

Section 2-4 Voltage and Current Sources

17.

18.

19.

20.

Four common sources of voltage are dc power supply, solar cell, generator, and battery.
The operation of electrical generators is based on the principle of electromagnetic induction.

A power supply converts electricity in one form (ac) to another form (dc). The other sources
convert other forms of energy into electrical energy.

Since the resistance is reduced by one half, the current in the load doubles to 200 mA.

7
This document is available free of charge on g stUdocu

Downloaded by Affan Ashraf (affanashraf37@gmail.com)


https://www.studocu.com/row?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=solution-manual-of-thomas-l-floyd

Chapter 2

Section 2-5 Resistors

21. (a) Red, violet, orange, gold: 27 kQ2 + 5%
(b)  Brown, gray, red, silver: 1.8 kQ+ 10%

22. (@) Rum=27kQ—-0.0527 kQ)=27kQ - 1350 Q =25.65 kQ
Roax =27 kQ + 0.05(27 kQ) =27 kQ + 1350 Q = 28.35 kQ
(b)  Run=18kQ-0.1(1.8kQ) = 1.8 kQ — 180 Q = 1.62 kQ
R = 1.8kQ+0.1(1.8kQ) = 1.8 kQ + 180 Q = 1.98 kQ

23. 330 Q: orange, orange, brown. gold
2.2 kQ: red, red, red, gold
56 kQ: green, blue, orange, gold
100 kQ: brown, black, yellow, gold
39 kQ: orange, white, orange, gold
24, (a) Dbrown, black, black, gold: 10 Q +5%
(b)  green, brown, green, silver: 5.1 MQ + 10%
(c)  Dblue, gray, black, gold: 68 Q £ 5%
25. (a) 047 Q: yellow, violet, silver, gold
(b) 270 kQ: red, violet, yellow, gold
(c) 5.1 MQ: green, brown, green, gold
26. (a) red, gray, violet, red, brown: 28.7 kQ + 1%
(b)  Dblue, black, yellow, gold, brown: 60.4 £1%
(c)  white, orange, brown, brown, brown: 9.31 kQ + 1%
27. (a) 14.7kQ +1%: brown, yellow, violet, red, brown
(b)  39.2 Q= 1%: orange, white, red, gold, brown
(c) 9.76 kQ £ 1%: white, violet, blue, brown, brown
28. 500 Q, There is equal resistance on each side of the contact.

29. 4K7=4.7kQ
30. (a) 4R7I=47Q+5%

(b)  5602M = 56 kQ +20%
(c) 1501F = 1500 Q + 1%
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Chapter 2
Section 2-6 The Electric Circuit

31. See Figure 2-1.

I

- t Lamp 1 Lanmp 2 Lamp 3

Figure2-1 =

|||l

32. See Figure 2-2.

o)
O o

Lamp 1

Figure 2-2 )

33.  Circuit (b) in Figure 2-69 can have both lamps on at the same time.

34.  There is always current through Rs.
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Chapter 2

35. See Figure 2-3.

36. See Figure 2-4.

Phono

Tape deck

AM Tuner |——o

— f

FM Tuner | | —| J
- i

CD Player

Amplifier

Figure 2-4

Section 2-7 Basic Circuit Measurements

37. See Figure 2-5.

|+
+
=

Figure 2-5

38. See Figure 2-6.

-

+|

Remove R, R,
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39.

40.

41.

42,

43.

44.

45.

46.

Chapter 2

Position 1: Vl =0 V, V2 = VS
Position 2: V,=V5, V=0V

See Figure 2-7.

Figure 2-7 = = =

See Figure 2-8.

See Figure 2-8.

Figure 2-8

On the 600 V scale (middle AC/DC scale): 250 V
R=10x10Q2=100Q

(a 2x10Q=20Q

(b) 15 x100kQ=1.50 MQ

(c) 45x100Q=4.5kQ

0.9999 + 0.0001 = 1.0000
Resolution = 0.00001 V
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Chapter 2

47. See Figure 2-9.

(a) and (b)

Ohms X 1000
Disconnect
from source

(c)

Figure 2-9
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Chapter 3
Ohm’s Law

Note: Solutions show conventional current direction.

Section 3-1 The Relationship of Current, Voltage, and Resistance

1. (a)  When voltage triples, current triples.
(b)  When voltage is reduced 75%, current is reduced 75%.
(c)  When resistance is doubled, current is halved.
(d)  When resistance is reduced 35%, current increases 54%.
(¢)  When voltage is doubled and resistance is halved, current quadruples.
(f)  When voltage and resistance are both doubled, current is unchanged.

2 1= 4
R
3 V=1IR
.. RrR=-V
1
5 See Figure 3-1.
= ov. I(mA)
100 Q2 A
IIlO—V =100 mA 1000 , a
100 Q2 |
1= 20V _ 200 mA
100 Q 800
1= 22Y — 300 mA
1= A0V 400 mA
100 Q2
400
1= S0V 500 mA
100 Q2
1= 22V 600 ma 200
100 Q2 L
70V ;
1= 1000 700 mA % 20 30 60 80 oV
S0V Figure 3-1
= —— =800 mA
100 Q
90V . : T . . .
I=—— =900 mA The graph is a straight line indicating a linear relationship
10002 between V and 1.
100V
I=——=1
100 Q2
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Chapter 3

6 -V 0
15mA

@ 1=V —75ma
2000

(b) = 2_V =10 mA
2000

(c) I= 3V is5maA
200 Q2

(d I= AV 20maA
200 Q

(e) I= 10V 5o ma
200 Q2

7. Pick a voltage value and find the corresponding value of current by projecting a line up from the
voltage value on the horizontal axis to the resistance line and then across to the vertical axis.

R1=K=ﬂ =500 mQ
I 2A
Rz:K:ﬂ :19
I 1A
R VYV
I 05A

8. See Figure 3-2.

1.0

0.8

0.6

0.4

Current (mA)

[V curve for a
8.2 kQ resistor

0.2

0
0 2 4 6 8 10

Voltage (V)

Figure 3-2
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Chapter 3

1= 2V =0.244 mA
8.2k
1= 4V =0.488 mA
8.2kQ
1= 6V =0.732 mA
8.2k
-8V 0.976 mA
8.2k
- 10V 1.22 mA
8.2k

See Figure 3-3.

10
8
<
£ 6
3
§ 4
O IV curve for a
5 / 1.58 kQ resistor
0
0 2 4 6 8 10
Figure 3-3 Voltage (V)
1= 2V =1.27 mA
1.58 kQ
= 4V =2.53mA
1.58 kQ
= 6V =3.80 mA
1.58 kQ
= 8V =5.06 mA
1.58 kQ3
1= 10V =6.33 mA
1.58 kQ
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Chapter 3

10.

11.

12.

13.

@ 1=
3.3kQ
® 1=V
3.9kQ
© =100V

4.7kQ

Circuit (c) has the most current and circuit (a) has the least current.

Vi _ 10V

T 30mA 50mA

=0.2kQ =200

Vs=(200 Q)30 mA) = 6 V (new value)

The battery voltage decreased by 4 V (from 10 V to 6 V).

The current increase is 50%, so the voltage increase must also be 50%.
Vine=1(0.520V)=10V

V=20V + Vine=20V+10V =30V (new value)

See Figure 3-4.
@ I=——=

100V

I=——=100 A
1Q

[:10_V =2 A
50

=20V _4a
50
30V

I= >~ =6A
50

=0V _ga
50

=22 _ 10
50

]:60_V =12 A
50

1= 2 — 14
50

1=2Y —16A
5Q

=2V _iga
50

_ 100V _ o
16

(©)
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10V _osa
200

_ 20V 1A
200
200

_ A0V o4
200

_ 0V _osa
200
200

OV 55
200

_ 80V A
200

- 0¥ _4sa
200

_loov _ g,
200



Chapter 3

10V
(d) I—M—O.IA IS
I= 20V =02 A 100 1.0Q
100 Q2
1= 30—V =03A
W0V g
1= AV =04 A
100 Q2
1= S0V, =05A 60
100 Q2
= 6oV =06 A
100 Q2 40
=Y 074
100 Q2
80V
I=— =08A
W0V f
I=—=09A
100Q /,,/ - 200
”~ L 11 100
I= 100V =1A %0 20 40 60 8 100 e
1000 Figure 3-4

14.  Yes, the lines on the /V graph are straight lines.

Section 3-2 Calculating Current

15 @ 1=2=>Y_5a

R 1Q
vVo15

o 1=2-BY _q54
R 10Q

(c) IZKZSO_st()OmA
R 100Q

@ 1=2-30Y _oma
R 15kQ
Vo250V

() I=—= = 44.6 pA
R 5.6MQ
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Chapter 3

6. @ I1=2=2Y _333maA
R 27kQ
Vo555V
b) I=—=—"" =550pA
®) R 10kQ H
Vo400V
) I=—=—" =588pA
© R 68kQ "
@ 1=2 1KY 4ssma
R 22kQ
66 kV
© I=2- = 6.6 mA
R 10MQ
17. =222V a4
R 10Q
18. R=3300Q 5%

R

Riex = 3300 Q + (0.5)(3300 Q) = 3465 Q
Roin = 3300 Q — (0.5)(3300 Q) = 3135 Q
I

max — VS = 12V =3.83 mA
R, 31350

Imm = VS = 12V =3.46 mA
R 3465 Q

19. R=47kQ+10%
Roin = 47 kQ — 0.1(4.7 kQ) = 42.3 kQ
Roax = 47 kQ + 0.1(4.7 kQ) = 51.7 kQ
I

== BV _agaua
R 517kQ
o=V BV 1A
R 423kQ
]nomZLZZS_V:532 A
R 47kQ
20. R=3740
V_ 12V 3214
R 374

21. 71=0.642 A
Yes, the current exceeds the 0.5 A rating of the fuse.

22, Vrgman =120V -100V =20V
V,
Imax = Rimax) = _20 v =25A
R 8Q

A fuse with a rating of less than 2.5 A must be used. A 2-A fuse is suggested.

min

18
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Section 3-3 Calculating Voltage

23.

24.

25.

26.

27.

(a) V=IR=Q2A)(18Q)=36V

(b)  V=IR=(5A)56Q)=280V

() V=IR=(2.5A)680Q)=1.7kV
(d) V=IR=(0.6 A)47Q)=282V
(e) V=IR=(0.1 A)560Q)=56V

(a) V=IR=(1mA)10Q)=10 mV

(b) V=IR=(50 mA)33 Q)=1.65V

() V=IR=(3A)5.6kQ)=168KkV

(d V=IR=(1.6mA)22kQ)=3.52V
(e) V=IR=(250 pA)(1 kQ) =250 mV
(f)  V=IR=(500 mA)(1.5 MQ) = 750 kV
(g) V=1IR=(850 pA)(10 MQ) = 8.5 kV
(h) V=IR=(75pA)47 Q) =3.53 mV

Vs=IR=(3 A)(27Q)=81V

(a) V=IR=(3mA)27kQ)=81V
(b)  V=IR=(5pA)100 MQ) =500 V
(c) V=IR=Q2.5A)47Q)=1175V

_ (104CM - Q/ft)(24 1)
1624.3CM

(@ I= y___ 6V =599 mA
R+R, 100.154Q

(b)  Vi=(59.9 mA)100 Q)=5.99 V

Wire resistance = Ry =0.154 Q3

©)  Viw= I(RTWJ = (59.9 mA)(0.154 Q/2) = 4.61 mV

Section 3-4 Calculating Resistance

28.

@ r=L-19Y_50
I 2A

(b) R:K:MZZQ
I 45A

© r=2=%Y _100
1 5A

@ R=2L=22Y _550m0
I 10A

(e) r=L_DOW 300
I 05A

19
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Chapter 3

9. @ r=2-1%V_; ko
1 5A
o =YV 35k
1 mA
© R=2-29V sk
I  250mA
@ rR=Y-2%Y _jp0ka
I 500pA
(e) R:K:&:H\qg
/I 1m
30_ R:K:6_V:3kQ
[ 2mA
V120V
31. a Rpp.=—=——=150Q
@ Re=T=0%A

32. Measure the current with an ammeter connected as shown in Figure 3-5, then calculate the
unknown resistance as R = 12 V/I.

33. R=K= 100V =133 Q
I 750mA
= K:M =100 Q
1 1A

The source can be shorted if the rheostat is set to 0 Q.

34, Ry t15Q= % =60 Q. Thus Ryn=60Q -15Q=450Q

The rheostat must actually be set to slightly greater than 45 Q2 so that the current is limited to
slightly less than 2 A.

3s. Rmin-i-ISQZM:llOQ
1A

Ruin=110Q2-15Q=95Q

Section 3-5 Introduction to Troubleshooting

36. The 4th bulb from the left is open.

37. It should take five (maximum) resistance measurements.
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Multisim Troubleshooting and Analysis

38. Rpisopen.

39. R,=560kQ, Rp=22MQ, Rc=18kQ,Rp=33Q
40. No fault. 7=1.915mA, V=9.00 V

41. V=18 V,I=5455mA, R=3.3kQ

42. Ris leaky.
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Chapter 4
Energy and Power

Note: Solutions show conventional current direction.

Section 4-1 Energy and Power

1.

10.

volt = joule/coulomb
ampere = coulomb/s
VI = (joule/coulomb)(coulomb/s) = joule/s

1 kWh = (1000 joules/s)(3600 s) = 3.6 x 10° joules

1 watt =1 joule/s
P=350J/s=350 W

p= W _7500]
t 5h
7500] _ 7500] — 417 mW
(5h)(3600s/h) 18000s
_ 1000J — 20 KW
50 ms

(@ 1000 W=1x10"W=1KkW

(b) 3750 W=3.75x 10° W = 3.75 kW
() 160 W=0.160 x 10° W = 0.160 kW
(d) 50,000 W =50 x 10° W = 50 kW

(@) 1,000,000 W=1x10°W =1MW
(b) 3x10°W=3MW
() 15x10"W=150x 10°=150 MW

(d) 8700 kW =8700 x 10° W =8.7 x 10° W = 8.7 MW

(a 1W=1000x 10" W =1000 mW
(b) 0.4 W=400x 10" W =400 mW

() 0.002W=2x10"=2mW

(d) 0.0125W=12.5x 10" W =125 mW

(a) 2W=2,000,000 uW
(b)  0.0005 W =500 uW

(c) 0.25mW =250 uW

(d) 0.00667 mW = 6.67 uW

(@ 1.5kW=15x10"W=1500 W

(b) 0.5 MW =0.5 x 10° W = 500,000 W
() 350 mW =350x 10" W =0.350 W
(d) 9000 pW = 9000 x 10° W = 0.009 W
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11.

12.

13.

14.

15.

16.

Energy = W = Pt = (100 mW)(24 h)(3600 s/h) = 8.64 x 10° J

300 W = 0.3 kW
(30 days)(24 h/day) = 720 h
(0.3 kW)(720 h) = 216 kWh

1500 kWh/31 days = 48.39 kWh/day
(48.39 kWh/day)/24 h) = 2.02 kW/day

5 x 10° watt-minutes = 5 x 10> kWminutes
(5 x 10° kWmin)(1 h/60 min) = 83.3 kWh

6700 W
(1000 W/KW)(3600 s/h)

=0.00186 kWh

W= Pt
P=PR=(5A@47Q)=1175W
W _ 251

P 1175W

=0.0213 s=21.3 ms

Section 4-2 Power in an Electric Circuit

Chapter 4

17.

18.

19.

20.

21.

22.

23.

24.

25.

V5V

Ri=—=——-=375Q
I 2A

P=VI=(55V)(3 mA)=16.5 mW
P=VI=(120 V)(3 A) =360 W

P =R = (500 mA)*(4.7 kQ) = 1.175 kW
P=TR=(100 pA)*(10 kQ) = 100 pW

V: _(60V)* _

= 529 W
R 680Q
2 2
P=V—=(l'5V) =40.2 mW
R 56 Q
P=FR
_ }Z_IOOV\ZJ _»s
I* (2A)
2 2
(a) Y _@2vy =144W
R 10Q

W= Pt=(14.4 W)(2 min)(1/60 h/min) = 0.48 Wh

(b)  If the resistor is disconnected after 1 minute, the power during the first minute is equal to

the power during the two minute interval. Only energy changes with time.
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Chapter 4

Section 4-3 Resistor Power Ratings

26. P=FR=(10mA)*(6.8kQ)=0.68 W
Use at least the next highest standard rating of 1 W.

27. Use the 12 W resistor to allow a minimum safety margin of greater than 20%. Ifthe 8 W
resistor is used, it will be operating in a marginal condition and its useful life will be reduced.

Section 4-4 Energy Conversion and Voltage Drop in Resistance

28. See Figure 4-1.

(a) (b) (0 7

Figure 4-1

Section 4-5 Power Supplies

29.  Vour= BR, =1 W)50Q) =707V

V: o (1257 V
30. Payg= —=-—""— =156 mW
MR T 100

31, W=Pt=(0.156 W)(90 h) = (0.156 W)(324,000 s) = 50,544 J

32.  Ampere-hour rating = (1.5 A)(24 h) =36 Ah

33, =221 _gaA
10h
34, 7= 0mAb s A
48h

35.  Prost = Pin— Pour =500 mW — 400 mW =100 mW

% efficiency = (h]IOO% _ ( ;m()—mW

IN

100% = 80%
00 mW

36. Pour = (efficiency)Piy = (0.85)(5 W) =4.25 W
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Chapter 4

37. Assume that the total consumption of the power supply is the input power plus the power lost.
POUT =2W

IN
Pn= A 100% :(2 WJIOO% =333 W
% efficiency 60%
Energy = W = Pt=(3.33 W)(24 h) =79.9 Wh = 0.08 kWh

% efficiency = (hleO%

Multisim Troubleshooting and Analysis

38. V=24V,[=0.035A,R=680Q
39. V=5V,I=5mA,R=1kQ

40. 7=8333mA
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Chapter 5
Series Circuits

Note: Solutions show conventional current direction.

Section 5-1 Resistors in Series

1. See Figure 5-1.

2. Ry, Ry, R;, Ry, and Ry are in series (pin 5 to 6).
R7, Ri3, R4 and Ry are in series (pin 1 to 8).
Rs, Rg, and R, are in series (pin 2 to 3).
Rs, Ry, Ry, and R;s are in series (pin 4 to 7).
See Figure 5-2.

3. Rig=Ri3+R;+ R4+ Ry
=68 kQQ+33 kQ+47kQ+22kND
=170 kQ

4. R2_3:R12+R3+R6:1OQ+ISQ+229
=50Q

5. Ry, R, Rg, and Ry are in series.

R,, R4, Rs, and R are in series.
R3, Rs, Ry, and R, are in series.

Section 5-2 Current in a Series Circuit

Figure 5-2

6. I=L:ﬂ=100mA
R, 120Q
7. I=15mA at all points in the series circuit.
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Chapter 5

8. See Figure 5-3. The current through R,, R;, R4, and Ry is also measured by this set-up.

9. See Figure 5-4.

Figure 5-4

Section 5-3 Total Series Resistance

10. Rr=1Q+22Q+560Q+12Q+220=428Q

1. (a) Rr=560Q+1000Q = 1560 Q
(b) Rr=47Q+56Q=103Q
(¢) Rr=15kQ+22kQ+10kQ=13.7kQ
d)  Rr=1MQ+470kQ + 1 kQ+2.2 MQ = 3.671 MQ

12. (@ Rr=1kQ+56kQ+22kQ=88kQ

(b) Ri=47Q+10Q+12Q+1Q=277Q

(c) Rr=1MQ+560kQ+56MQ+680kQ+10MQ=17.84 MQ
13.  Rr=12(5.6kQ)=67.2 kQ
14.  Rr=6(56Q)+8(100 Q) +2(22 Q) =336 Q + 800 Q + 44 O = 1180 Q
15. RT:R1+R2+R3+R4+R5

RSZRT—(R1+R2+R3 +R4)
=174kQ-5.6kQ+1kQ+22kQ+47kQ)=17.4kQ-13.5kQ=3.9kQ
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Chapter 5

16.  Rr=3(5.6kQ)+ 1kQ+2(100 Q)= 16.8 kQ + 1 kQ + 200 Q = 18 kQ

Three 5.6 kQ2 resistors, one 1 kQ resistor, and two 100 Q resistors.
Other combinations are possible.

17. Rr=1kQ+56kQ+22kQ+47Q+10Q+12Q+1Q
+ 1 MQ+ 560 kQ + 5.6 MQ + 680 kQ + 10 MQ
=17.848827.7 MQ) = 17.8 MQ

18. Position 1:
Rr=R,+R;+Rs=510Q+ 820 Q + 680 Q=2.01 kQ
Position 2:
Rr=R/+Ry+R; +R;,+R;=510Q2+910 Q2+ 820 QQ + 750 Q + 680 QQ = 3.67 kQ

Section 5-4 Application of Ohm’s Law

19. (a) Rr=R +R,+R;=22kQ+56kQ+1kQ=88kQ
V. 55V

R, 8.8kQ

(b) Rr=R,+R,+Ry=1MQ+22MQ+ 560 kQ=3.76 MQ
=L 10V a6ua
R, 3.76 MQ

=625 pA

20. (a) I=625pA
Vi=IR, = (625 pA)2.2kQ) = 1.375 V
Vo =1IR, = (625 pA)(5.6 kQ) =3.5V
V3 =1IRs = (625 pA)(1 kQ) = 0.625 V

(b) I=4.26pA
V= IR, = (4.26 pA)(1 MQ) = 4.26 V
Vy= IR, = (4.26 pA)(2.2 MQ) = 9.36 V
Vy= IRy = (4.26 pA)(560 kQ) =238 V

21, Rr=3(470 Q)= 1.41 kQ

@ I1=2-BY _34ma
R, 141kQ

(b) VR=48TV =16V

() P=(34mA)(470 Q) =0.543 W

22. Rr= Kzl =2.24kQ
I  223mA
Reach = & = 2.24 kQ =560 Q
4 4
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Chapter 5

217V v 145V

23. R1=5=—=33OQ R,=-2%= =220Q
I 658mA I 65.8mA
R= V658V 0 Reo Ve 309V g
I 658mA I 65.8mA
24, V=IR=(123mA)820)=1.01V
RZZEZIZV—Z.NV—1.01\/:714Q
1 12.3 mA
R oo 221V o
I 123 mA
25. (a) RT = R1 +R2 + R3 + R4
R4=12—V—(R1+R2+R3)=12—V—12OOQ=153IQ—IZOOQ=33IQ
7.84 mA 7.84 mA
(b)  Position B: /= 2V = 12V =9.15mA
R,+R,+R, 1311Q
Position C: /= 2V = 2V =14.3 mA
R, +R, 841Q
Position D: /= 12V=12—V=36.3mA
R, 331 Q2
(c) No
26. Position A:
RT—Rlzle
_ V9V _gmA
R, 1kQ
Position B:
RT:R1+R2+R5:1kQ+33kQ+22kQ:56kQ
V 9V
I=—=—— =161
R, 56kQ nA
Position C:
RT:R1+R2+R3+R4+R5:1kQ+33kQ+68kQ+27kQ+22kQ:151kQ
I=L= oV =59.6 pA
R, 151kQ

Section 5-5 Voltage Sources in Series

27. Vr=5V+9V=14V
28. 1A=12V-3V=9V
29. (@) V4=10V+8V+5V=23V

(b) Vr=50V+10V-25V=35V
(c) Vr=8V-8V=0V
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Chapter 5

Section 5-6 Kirchhoff’s Voltage Law

30.

31.

32.

33.

34.

3s.

Vs=55V+82V+123V=26V

VS:V1+V2+V3+V4+ V5
20V=15V+55V+3V+6V+Vs
Vs=20V—-(15V+55V+3V+6V)=20V-16 V=4V

(a) By Kirchhoff’s voltage law:
I5V=2V+71,+32V+1V+15V+05V
Vo=15V-2V+32V+1V+15V+05V)=15V-82V=68V

(b) Vr=8V, Vr=2(8V)=16V, V;x=3(8V)=24V, Vi;p=48V)=32V
VS:VR+VR+V2R+V3R+V4R:11(VR):88V

=12V 00 ma
56 Q
Re— 44V 20
200 mA
R1=ﬁ= -6V =560 Q
I 10mA
o Bl 2mY 0
I (10mA)
RT=9—V=9OOQ
10 mA

Ri=Rr—R, —R,=900Q 560 Q2—-200Q=120Q

Position A:

Ri=R +R,+R;+R,=18kQ+1kQ+820Q+560Q=4.13kQ
Voltage drop across R; through Ry:
V=IRr=(3.35mA)4.18 k() =14V
Vs=18V-14V=4V

Position B:

Rr=R +R,+R;=18kQ+1kQ+820Q=3.62kQ
Voltage drop across R; through Rj:

V=IRr=(3.73 mA)(3.62kQ) =135V

Vs=18V -13.5V=45V

Position C:

Rr=R +R,=18kQ+1kQ=28kQ

Voltage drop across R, and R;:
V=IRr=(4.5mA)2.8kQ)=12.6 V

Vs=18V -12.6 V=54V

Position D:

RT = R1 =1.8kQ

Voltage drop across R;:

V=IRr=(6 mA)(1.8kQ)=10.8V
Vs=18V-108V=72V
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36. Position A:
=(3.35mA)(1.8 kQ)=6.03 V
V,=(3.35mA)(1 kQ)=3.35V
=(3.35mA)(820Q)=2.75V
V4= (3.35mA)(560 Q) =1.88 V
Vs=4.0V
Position B:
=3.73mA)(1.8 kQ)=6.71V
Vz =3.73 mA)(1 kQ)=3.73V
=(3.73 mA)(820 Q) =3.06 V
V5 45V
Position C:
=(4.5mA)1.8kDQ)=81V
Vo=(4.5mA)1kQ)=45V
V=54V
Position D:
Vi=(6mA)(1.8kQ)=10.8V
Vs=72V

Chapter 5

Section 5-7 Voltage Dividers

37. Yo 2792 100 — 4829
v, (560Q

56 QQ
38. a V. 12V =431V
@ V= (1569]

5.5kQ
by ¥ 8V =677V
®y V= (6.5kQJ

39. Vu=Vs=15V

R, +R, 13.3kQ
V= i Vsz( 3.3 leV 10.6 V
R +R, +R, 18.9 kQ
kQ
Ve= VS=(33 leV 2.62V
R, +R + R, 18.9 k2
6809
4. Voutemn V, = 12V =380V
outtrin = {R +R, +R] s 21509
R, +R, 1680§2
Voutmas V, = 12V =938V
outmo (R +R, +Rj sl2150Q
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Chapter 5

41. Rr=15R

R

Ve=|——90V =6V
I5R

V2R: Z—RgOVIIZV
15R

Vg = 3—R90V=18V
15R

Vagp = ﬂ90V=24V
I5R

V5R: £90V:30V
15R

42. VAF: 100 V

Var= Ry Vi = 80.0 k<2 leOV =797V
R, 108.6 kQ

Ver = Rer Vi = 76.6k02 ]IOOV =705V
R, 108.6 kQ

Vor= R Vi = 20.6 k02 ]100\/ =19.0V
R, 108.6 kQ

Ver= Rer Vi = SLLY )mov =516V
R, 108.6 kQ

43, =010V _99ma
R 5.6kQ

Va=1IR, = (1.79 mA)(1 kQ) = 1.79 V
Vy= IRy = (1.79 mA)(560 Q) = 1.0 V
Vi=1IRy=(1.79 mA)(10 kQ) = 17.9 V

44.  See Figure 5-5 for one possible solution:
Rr=18kQ +33 kQ + 22 kQ + 27 kQ = 100 kQ 18 kQ
+30V O 9 oV
Ir= 0V =300 pA I\{e\/\’ A
100 kQ ¢
R, Z33kQ
V= 82k0 30V =246V ‘ ”
100 kQ B
R 22kQ
= | KO =147V :
100 kQ Ve
Ve = 27 kQ W0V =81V R =>27kQ
100 kQ
Figure 5-5
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45.

Chapter 5

Pi= ;R = (300 pA)’ 27 kQ =2.43 mW
Py= I}R, = (300 uA)’ 22 kQ = 1.98 mW
P3= I}R, = (300 pA)’ 33 kQ =2.97 mW
Py;= I;R, = (300 uA)’ 18 kQ = 1.62 mW

All resistors can be 1/8 W.
See Figure 5-6 for one possible solution.
Rr=12.1kQ
10.1kQ

VouT(max) = 120V=100.2V

Outma) (12.11@}

1kQ

Voutmin) = 120V=992V

outimin [12.1 ij
These values are within 1% of the specified values.
T = 120V _ 120V 0.9 mA

R, 12.1 kQ

Section 5-8 Power in Series Circuits

46.

47.

48.

49.

Pr=5(50 mW) = 250 mW

Ve=Vi+Va+ Va4 Va=10V+1.79V+1V+17.9V=30.69V
Pr= Vil = (30.69 V)(1.79 mA) = 54. 9 mW

Since P = I’R and since each resistor has the same current, the 5.6 kQ resistor is the limiting
element in terms of power dissipation.

Imax = \/h = \/025 w =6.68 mA

5.6kQ 5.6kQ
Vsexa=(6.68 mA)(5.6 kQ) =374V
Vizka=(6.68 mA)(1.2 kQ)=8.02 V
Vazka=(6.68 mA)(2.2kQ) =147V
Viora = (6.68 mA)(3.9 kQ) =26.1 V
Vi =374V +8.02V+ 147V +26.1 V=862V

I=-1= =214 pA
R 56MQ

R=222 8V 5o Mo
I 214pA

Ps=FR;

=B 2V v
I (214 pA)

Rr=R + R, +R;=5.6 MQ +22 MQ+4.7MQ =12.5 MQ
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Chapter 5

50. (a) P=IR
P
g
Rl +R2+R3 :24OOQ

6 6Y).6Y) e

+ +12—

I*= =0.0003646 A*

2400 0
1= 40.0003646 A> =19.1 mA

(b)  Vr=1IRr=(19.1 mA)(2400 Q) =45.8V

o) R=d- 2N _3430
© R=)p (19.1mA)?
A o.zswz_ 560
2 (19.1mA)
B 0.5W 13k
7 (19.1mA)

Section 5-9 Voltage Measurements

51. V=100V (voltage from point A4 to ground)
Resistance between 4 and C:
RAC: 56kQ+5.6kQ=112kQ
Resistance between C and ground:
Reg=1kQ+1kQ=2kQ

cG = 2kQ 100V =15.2V
13.2kQ
1kQ 1kQ
Vo= | —— [V =| ——= [152V =7.58 V
pe [21@) co [zmj
o= 2K Y 00y —ga9v
13.2kQ
Voo | 2OKL Y, [ S0KQ hyoy —ansy
11.2kQ 11.2kQ

VBG: VCG+ VBC: 152V +425V=577V
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52.

53.

Chapter 5

Measure the voltage at point 4 with respect to ground and the voltage at point B with respect to
ground. The difference is V..
Vee=Vp—"V,4

Rr=Ri+Ry+ Ry + Ry + Rs = 56 kQ + 560 kQ + 100 kQ + 1 MQ + 100 kQ = 1.816 MQ
Vi=15V-9V=6V

I

R, 1816 MQ

V1= IR, = (3.3 pA)(56 kQ) = 185 mV
Vi=15V -V, =15V -185mV =14.82 V
Va=IR, = (3.3 nA)(560 kQ) = 1.85 V
Vs=Vy—V>=1482V-185V=1297V
Vs = IRy = (3.3 pA)(100 kQ) = 330 mV
Ve=Vs—V3=1297V -330mV = 12.64 V
Vi=IRy= (3.3 pAY(1 MQ) =33V
Vo=Ve—Vi=12.64V-33V=934V

Section 5-10 Troubleshooting

54.

5S.

56.

57.

There is no current through the resistors which have zero volts across them; thus, there is an
open in the circuit. Since R, has voltage across it, it is the open resistor.
12 V will be measured across R».

(a)  Zero current indicates an open. Ry is open since all the voltage is dropped across it.

Vs 10V
R +R,+R, 300Q
R, and Rs have no effect on the current.
There is a short from 4 to B, shorting out R4 and Rs.

(b) =333 mA

RZZOQ
RT:R1+R3+R4+R5:4OOQ
Vi 10V

=——— =25mA

IT:_
R, 4000

The results in Table 5-1 are correct.
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Chapter 5

58. If 15 kQ is measured between pins 5 and 6, R; and Rs are shorted as indicated in Figure 5-7.

59. In this case, there is a short between the points indicated in Figure 5-7.

)

e
[

-]

4.7k 1 k2 5.6k

A 15 k2 from 5 to 6:
™~ | Thereisa short
between these two
points.

17.83 k(2 from 1 to 2 and
13.6 k2 from 2 to 4:
There is a short between
these two points.

Ro R Ry
TR 10 k0 68 ki

I 2 3

Figure 5-7

60. (a) Ry has burned out because it has the highest resistance value (P = I’R).
(b)  Replace R;; (10 kQ).
(c) Rr=47.73kQ

max ” 0.5 W =7.07 mA
R, \V10kQ
Vinax = ImaxRt = (7.07 mA)(10 kQ) =70.7 V

Multisim Troubleshooting and Analysis

61. 7.481kQ
62. R, is open.
63. R;=22Q
64. 6V

65. R, is shorted.
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Chapter 6
Parallel Circuits

Note: Solutions show conventional current direction.

Section 6-1 Resistors in Parallel

1.

See Figure 6-1.

R
W
il ¥ =
L W— S 3
Vs = S A 3 4 s
b !

Figure 6-1

Ry, R, and Rs are not individually in parallel with the other resistors. The series combination of
Ry, Ry, and R;s is in parallel with the other resistors.

Ry, Ry, Rs, Ry, Ryp and Ry, are in parallel.
R4, Rs, R7, and Ry are in parallel.
R3 and R, are in parallel.

Section 6-2 Voltage in a Parallel Circuit

V1:V2:V3:V4:12V
Vv, 12V

Iy= —=—=21.8mA

R, 550Q
The total current divides equally among the four equal parallel resistors.
L=hL=5L=I= % =5.45mA

The resistors are all in parallel across the source. The voltmeters each measure the voltage
across a resistor, so each meter indicates 100 V.

Position A: Rr=R, || R,= (1.0kQ) || (2.7 kQ) =730 Q
Position B: Rr=R, || R;=(1.0kQ) || (2.2 kQ) = 688 Q
Position C: Rr =R, || R, = (1.0kQ) || (1.8 kQ) = 643 O

Position A:
Vi=15V, V,=0V,V;=0V, V;=15V
Position B:
Vi=15V, V,=0V,V5=15V, V;=0V
Position C:
Vi=15V, V,=15V, 15=0V,V,;=0V
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Chapter 6

8.

Position A: I1= 15_V =20.6 mA
730 Q

Position B: I+ = ﬂ =21.8 mA
688 Q

Position C: I; = ﬁ =23.3 mA
643 Q

Section 6-3 Kirchhoff’s Current Law

10.

11.

12.

13.

It =250 mA + 300 mA + 800 mA = 1350 mA =135 A
IT:11+12+13+]4+15
Is=L-(+L+5+1)
=500 mA — (50 mA + 150 mA + 25 mA + 100 mA) = 500 mA — 325 mA = 175 mA

Vs=1LR, = (1 mA)47 Q) =47 mV

1
RZZE_M—mVZZZQ

I, 2.14mA
R3:£:47—m\7:1009

I, 047 mA
L=k-+5+L)=503mA—-3.61 mA=142mA
R4:E=47—m\]:33g

I, 142mA

Ir=125A+0.833 A+0.833A+10A=12.92 A

I4=15A-1292A=2.08 A
l—/‘tm 0.833A 0.833A 10A !,
+

See Figure 6-2.

Figure 6-2

V= ItRr = (100 mA)(25 Q) = 2500 mV =2.5 V

& =2'5—V =114 mA

22002 2200

Iooa=
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Chapter 6

Section 6-4 Total Parallel Resistance

1
14. Rr= I I I I X I =568 kQ

+ + +
IMQ 22MQ 56MQ 12MQ 22MQ

= (60K _

15. (a) 359 Q
560 Q+1kQ
(b) Ry= GTEDC6D) 000
47 Q+56Q
1
(c) Rr= : ; : =8190
+ +
1.5kQ 22kQ  10kQ
1
(d Rr= i i i : =997 Q
+ + +
IMQ  470kQ  1kQ  2.7MQ
560 Q)(220 Q)
16. (a) Rr= (560 ©2)(220Q) =158 Q
560 Q+220Q
®) _ Q7kQ)(56kQ) _ 182 KO
27 kQ + 56 kQ
1.5 kQ)(2.2kQ
() Rr= ( X ) =892 0Q
1.5kQ+2.2kQ
17. R;= 6.8 kQ =0.567 kQ =567 Q

18.  Five 470 Q resistors in parallel:

R- 102 gug

Ten 1000 Q resistors in parallel:

Ry = 1000Q 100 O

Two 100 Q resistors in parallel:

R3=¥ =50 Q

1
19. Rr= I I I =24.6 Q

+ +
940 100Q 50Q
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Chapter 6

R1R2
R +R,
Ri(Ry + Ry) = RiR,
RTRI + RTR2 = R1R2
RTR1 = R1R2 - RTRZ
RtRy = Ry(R;— Rr)
R.R (389.2Q)(680Q)

20. RT =

R, = =910 Q
R —-R, 680Q-389.2Q
21. (a) RT = R] =510 kQ
(b) Rr=R|||R= ! =245 kQ

1 1

+
510kQY  470kQ
(C) RT:RI =510 kQ

1
Ri =R | R || Ry = — i —=193kQ

+ +
510kQ  470kQ  910kQ

Section 6-5 Application of Ohm’s Law

1

22, (a) Rr=— : — =1020
+ +
330 330 270
=210V 980 ma
R, 1020
(b) Rr= ! =3340

1 1 1

+ +
1kQ 4.7kQ  560Q
V25V

= —= =749 mA
R, 334Q
3. R=-2-P2 10
3003
110V

Ir=——=10A
11Q

SR L S
I, 1.11mA

Reaer = 4Ry = 4(4.5 kQ) = 18 kQ
5. 1=—0 SOV A
R 22kQ

When one bulb burns out, the others remain on.

filament
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26, (a) L=Ir—1,=150mA - 100 mA =50 mA

R, = 10V =100 Q
100 mA

R, = 10V =200Q
50 mA

® 5=V _ 100 ma

1kQ

12=M=147mA
680 2

Il=]T—]2—]3=500mA—247mA=253mA

Ry = 100V =395Q
253 mA

27. L.x=05A
1 1
Rr(min) = —5 v =—5 v =30Q
I 05A

(68 )R,

68Q+R,
(68 QR = (30 Q)(68 Q + R))
68R, = 2040 + 30R,
68R, — 30R, = 2040
38R, = 2040
R.=537Q

= IXT(min)

28. Position A:
24V

L= =42.9 pA
560 kO

b=-22V _109pa
220kQ

L=-22V _g39ua
270kQ

I;=42.9 pA + 109 pA + 88.9 pA = 241 pA

Position B:

I, =429 pA

L,=109 pA

I;=88.9 pA
24V

L,=— =24 uA

Y IMQ H

Is= 24V =293 pA
820 kO

Iy = 24V =10.9 pA
2.2MQ

Ir=42.9 pA + 109 pA + 88.9 HA + 24 pA +29.3 pA + 10.9 pA = 305 pA
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Chapter 6

Position C:

14=24 pA

I5=29.3 pA

Is=10.9 pA

It=24 pA +29.3 uA +10.9 uA = 64.2 pA

_ 100V

1.2kQ
I, =250 mA - 83.3 mA =166.7 mA
It =250 mA + 50 mA =300 mA

29. L =83.3 mA

R - 100V — 2 KO
50mA

Ry = _100V_ =600 Q
166.7 mA

Section 6-6 Current Sources in Parallel

30. (@ [,=1mA+2mA=3mA
(b) I,=50pA —-40puA=10pA
() IL=1A-25A+2A=05A

31. Position A: [ =2.25 mA

Position B: 7z =4.75 mA
Position C: I =4.75 mA +2.25 mA =7 mA

Section 6-7 Current Dividers

32. 11=[ & JIT:(2'7ij3A=2.19A

R +R, 3.7 kQ
= R, T=(£)3A =0.811 A
R +R, 3.7 kQ
33. (@ L= [ &, jIT =(2'2 Mleo HA =6.88 LA
R +R, 3.2 MQ

L=I1-1,=10 pA — 6.88 pA =3.12 pA

R
(b) L= R—jJIT
Ry=525Q
L= 222 oma =525 mA
1000 O
L=[222 homA —239mA
2.2kQ
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L= (525 Q le mA =1.59 mA

=
|
VR
W
N
()]
(@

JlO mA =0.772 mA

1 I 1 1
RT_ 1 1 1 1 = R/(1+E+§+Zj =0.48R

R 2R 3R 4R
o= X lioma=( 222 Y10 ma —48mA; o= 20 |10 ma=[ 2228 J10mA - 2.4 ma;
R R 2R 2R

L= R 10 mA = 0.48R 10 mA =1.59 mA; Iiz = B 10 mA = 0.48R 10 mA =1.2 mA
3R 3R 4R 4R

RT:773 Q
L=It—-1—-L—-5L=1553mA - 3.64 mA — 6.67 mA —3.08 mA =2.14 mA

R = % =( EELS le.SBmA ~33KQ
1

Ro=| Bl =( [ELS j15.53mA=1.8kQ
I, 6.67 mA

Ro=| By =( ELS j15.53mA 5.6 kQ
2 214 mA

Ro=| B 1T=(ﬂj15.53mA ~3.9KkQ
1, 3.08 mA

(a) Itr=10mA, Iy=1mA
'm = IRy = (1 mA)(50 Q) =50 mV

ISHl =9 mA
|4 50

Ry = o 220V 25600
1 9 mA

(b) Ir=100mA, Iy=1mA
V= IRy = (1 mA)(50 Q) = 50 mV

ISHZ =99 mA
Ran= 0 230mMV g c050
Iy, 99 mA
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Chapter 6

50 mV
37. a Rgy = 1 mQ
(@) oA
50 mV
b Isu= =50 A
(b)  Isu "
50 mV
Imeer: :5
ok M

Section 6-8 Power in Parallel Circuits

38.  Pr=5250 mW)=1.25W

39. (a) - AM@2MD) _ fer 510
1MQ+2.2MQ
Pr=1’Rr = (10 pA)*(687.5 kQ) = 68.8 uW
(b) Rr= 1 -
11 1 11 1 1 1
—t—+—+— + + +
R R, R R, 1kQ 22kQ 33kQ 68kQ
Pr=17Rr=(10 mA)*(525 Q) = 52.5 mW
40. P=VI
Ieach: Bzﬂ =682 mA
Vo110V

I+ = 6(682 mA) = 4.09 A

41. P =Pr—-P,=2W-075W=125W

ve=fio 2W gy
I, 200 mA
Lo B_0TSW
v, 10V
R=2-10V 339
, 75
I = Iy — 1, =200 mA — 75 mA = 125 mA
R=5- 10V _gq
. 125mA

42. (@) Pr=IR =(50mAP’1kQ=25W
P 25W
P 025W

each

Number of resistors = n =

b Ri=X
n

R=nRr=10(1 kQ) = 10 kQ

44
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Chapter 6

(©) I=1—T=50mA =5 mA
n 10

() Vs=ILRr=(50 mA)(1kQ)=50V

Section 6-10 Troubleshooting

B La=L=2Y _6srma
Vo110V

Ir=5(682 mA) = 3.41 A

1

4. Ri=— 1 : 1 — =47.50
+ + + +
2200 100Q 1kQ 560Q 270Q
T= 10V =210.5 mA
47.5Q

The measured current is 200.4 mA, which is 10.1 mA less than it should be. Therefore, one of
the resistors is open.

R?=K= 10V =990 QQ =1 kQ
I 10.1mA
The 1 kQ resistor (R;) is open.

1
45. Rr= I I I =23kQ

+ +
47kQ 10kQ 8.2kQ

Ir= 25V =10.87 mA
2.3kQ

The meter indicates 7.82 mA. Therefore, a resistor must be open.

L= 25V =3.05 mA
8.2kQ

I=1Ir—Iy=10.87 mA - 7.82=3.05mA
This shows that /5 is missing from the total current as read on the meter. Therefore,
R; (8.2 kQ) is open.

46. I, = 25V =5.32mA
4.7kQ

=2V s ma
10kQ

I = 25V =3.05 mA
8.2kQ

R, is open producing a total current of
Ir=L+5=25mA+3.05mA=555mA
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Chapter 6

47.

48.

49.

Connect ohmmeter between the following pins:
Pins 1-2

Correct reading: R =1kQ || 3.3kQ =767 Q
R; open: R=33kQ

R; open: R=1kQ

Pins 34

Correct reading: R=270Q || 390 Q=159.5Q
R; open: R=390Q

R open: R=270Q

Pins 5-6

Correct reading: R=1MQ | 1.8 MQ || 680 kQ || 510 kQ =201 kQ
Rsopen: R=1.8MQ | 680kQ| 510kQ =251kQ

Rsopen: R=1MQ || 680kQ| 510 kQ =226 kO

R;open: R=1MQ || 1.8 MQ || 510 kQ =284 kQ

Rgopen: R=1MQ || 1.8 MQ || 680 kQQ =330 k2

Short between pins 2 and 4:
(@ Ro=R||R||Rs||Rs|[Ri||R2+Rs|| Re || Ry || Rs || Ro || Rio
=10kQ|22kQ|22kQ[|33kQ|18kQ| 1 kQ+4.7kDQ 4.7k 6.8kQ ||

5.6kQ | 1kQ 5.6 kQ =940 Q
(b) Ry3=Rs||Rs||R7||Rs||Ro || Rio=4.7kQ | 4.7kQ| 6.8kQ| 5.6kQ| 1 kQ 5.6 kQ

=518Q

() Rsu=Rs||R||R7||Rs||Ro||Rio=47kQ| 47kQ|68kQ5.6kQ] 1kQ|5.6kQ
=518Q

(d)  Ri4=R||R||Rs||Rs||Ri1 || Ri2=10kQ [ 22kQ 2.2k || 3.3kQ || 18 kQ| 1 kQ
=4220

Short between pins 3 and 4:

(@ R2=Ri|| R Rs|| Ral| Rir || Riz) + (Rs || R || R7 || Rs || Ry || Rio) = 940 Q
(b)) Ry3=Rs||Rs||R7||Rs||Ro || Rio =518 Q

(©)  Roa=Rs||Rs|| Ry [ Rs || Ro || Rio=518 Q

(d) R4=Ri[|R||Rs|| Ry || Riy || Riz =422 Q

Multisim Troubleshooting and Analysis

50.

51.

52.

53.

54.

Rr=54797Q
R, is open.
R, =890 Q
Vs=33V

R, is open.
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Chapter 7
Series-Parallel Circuits

Note: Solutions show conventional current direction.

Section 7-1 Identifying Series-Parallel Relationships

1. See Figure 7-1.

2. See Figure 7-2. R
1
— — Ll
Ry R, Ry
R, SR,
R Ry Rq
RS
o I | |
, (@) (b)
Figure 7-2

3. (@) R,y and R, are in series with the parallel combination of R, and R;.
(b) R, isin series with the parallel combination of R,, Rz, and R,.
(c)  The parallel combination of R, and Rj; is in series with the parallel combination of R4 and
Rs. This is all in parallel with R;.

4. (@) R, isin series with the parallel combination of R; and R,.
This series-parallel combination is in parallel with R;.
(b)  All of the resistors are in parallel.
(c) Ry and R, are in series with the parallel combination of R; and R4.
Rs and Rg are in series with the parallel combination of R and R;.
These two series-parallel combinations are in parallel with each other.
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5. See Figure 7-3.
Ryo Ry Ry Rg R,

4 —W—W—W——W

1L.6MQ 47k 1.0k 510k 680kS)

R, 2 1.0MQ
R R
M M Ry S 47k0
4.7kQ 390 Q)
Bo—e q
R, R,
Figure 7.3 2700 33kQ

6. See Figure 7-4.

R2 R9 R 11
A O—AN WY A MA 4
3IMQ 22MQ 6.2 MQ
sImMe <R12 ]
L Ry 1MQ
2% ;
1.2MQ 47MQ 27 MQ
6sMQ <= Rs LE)
Rg Ry Ry 47 MQ
B °_Wv Wv ¥
56 MQ 39MQ 22MQ
Figure 7-4

7. See Figure 7-5.
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Section 7-2 Analysis of Series-Parallel Resistive Circuits

8. RT:ﬂ
R +R,
R, = R R, =(1kQ)(667Q):2,0kQ
R—-R. 1kQ-667Q
9. (a) RT:R1+R4+%:56Q+27Q+ 100 €2 =133 Q
(b) RT=RI+;=6SOQ+ ! =680Q+99.40=779Q

+i ! + ! + !
R, 630Q 330Q 180Q
+ Ry || Rs) =Ry || (2.154 kQ + 3.59 kQ) = 852 Q

1 1
7+7
R, R,
() Rr =Ri||(R2]|| Rs
10. (@) Re=Ri||(R+Rs||Rs)=1kQI (1kQ+2.2kQ | 3.3kQ)=699Q

1
(b) Rr= ] : : ; =406 kQ

+ + +
IMQ 1IMQ 33MQ 62MQ

() R4=R/ +Ry+ RRy 1kQ+1kQ+ (10kQ)(4.7 k) =52kQ
R, +R, 10kQ +4.7kQ)
Rp=Rs+ R+ Rk =33kQ+1.8kQ+ 6.8 kQ =8.5kQ
Ry + R,
Rr= ! = ! =3.23 kQ

I 1 1 1
+ +
R, R, 52kQ 85kQ

11. (a) It= % =11.3mA
L =1=113 mA
L=l=U3MA g i mA

V1= (11.3 mA)(56 Q) = 633 mV
Vo= (11.3 mA)(27 Q) = 305 mV
Va= Vs = (5.64 mA)(100 Q) = 564 mV
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12.

(b)

(©)

(a)

3V

Ir= ——=385mA

779 Q

= (3.85 mA)(680 Q) = 2.62 V

Vo=Vs=Va=Vs— IR =3 V — (3.85 mA)(680 Q) = 383 mV
11:]]":3.85 mA
Lo Ve 3BmV o

R, 680Q
L= 38mV o 6mA

R, 3300
L= 38V i mA

R, 1800

5V

L=>Y —5mA Lim= ——— =871 pA
kO S 14KQ H

33
I = 871 uA =303 nA
Y kQJ [ u
I = 621‘9}371 A =568 LA
L= 871 uA =313 pA

15.6kQ

10 kO

Is = 871 A =558 LA
T 15.6kQ J H "
Vi=Vs=5V
Vy=Vs=(303 nA)(6.2 kQ) = 1.88 V
Vi=Vs=(313 pA)10kQ) =313 V
L=V 143mA

699 Q)
L [232KQ s A= 1mA

332kQ

=(1mA)1kQ)=1V

2:

3.32kQ2

( 1kQ

jl.43 mA =431 pA

V> = (431 pA)(1 kQ) = 431 mV

3=

3.3kQ
5.5kQ

j431 LA =259 pA

V3= (259 pA)(2.2 kQ) = 570 mV

V4 = V3

4=

570 mV
3.3kQ

=570 mV

=173 pA
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13.

14.

(b) V1:V2:V3:V4:2V
2V
=—— =2
g M
)= 2V 606 nA
3.3MQ
L= 2V 323 nA
6.2 MQ
= 2—V =
RS
5V
C = —— =155mA
© e
5= 5.2kQ 1.55mA =588 pA
13.7kQ
Vs=(588 pnA)(3.3kQ)=1.94V
I=1I= EZM =294 pA
2 2
Ve="V7=(294 nA)(6.8kQ)=2V
Iy=15=588 pA
Ve= (588 pnA)(1.8 kQ)=1.06 V
L=L= 8.5kQ 1.55 mA =962 uA
13.7kQ
Vi="V,=(962 uA)(1 kQ) =962 mV
4.7kQ
L= 962 tA =308 pA
’ (14.7 kQJ H "
V3="V,= (308 nA)(10 kQ)=3.08 V
10kQ
= 962 LA = 654 pA
! (14.7 ij " H
SWI1 closed, SW2 open:
Rr=R,=220Q
SWI1 closed, SW2 closed:

Rr=R;||R;=220Q | 2.2 kQ =200 Q
SW1 open, SW2 open:

Rr=R +R,=100Q+220Q=3200Q
SW1 open, SW2 closed:
Rr=R,+R,||R; =100 Q2 +200 Q2=300Q

Rip=(10kQ+56kQ) | 4.7kQ=15.6kQ | 4.7kQ=3.61kQ
The 1.8 k€ and the two 1 kQs are shorted).
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15.

16.

17.

18.

19.

20.

VAG =100V
Ric=(4.7kQ+5.6kQ) || 10 kQ=5.07 kQ
Rec=2kQ || 1.8 kQ =947 Q

= >.07kQ 100V =84.2V
6.02kQ
Veg = 947Q 100V =15.7V
6.02kQ
1kQ2 1kQ
Vog=|—— Vo =| —— 157V =787V
po (21@) <o (21@}
VBC: —56kQ VAC= 56kQ 842V =458V
10.3kQ 10.3kQ
Veg=Vegt+ Vec=157V+458 V=615V
V= & 50V=391V = w S50V=43.0V
716 kQQ 716 kQ
Ve=50V D= 100 kQ 50V =455V
1.1MQ

Measure the voltage at point 4 with respect to ground and the voltage at point B with respect to
ground. The difference is Vi,.
Vie=Vp—=V,4

Rr=(10kQ || (4.7 kQ + 5.6 kQ)) + (1.8 kQ || (1 kQ + 1 kQ))
—10kQ [ 103 kQ + 1.8 kQ || 2 kQ
= 5.07 kQ + 947 kQ = 6.02 kQ

Rr= (R + Ry + R3) || Ry || (Rs + Re)
= (100 kQ + 560 kQ + 56 kQ) || 1.0 MQ || (1.0 MQ + 100 kQ)
— 716 kQ || 1.0 MQ || 1.1 MQ = 303 kQ

Resistance of the right branch:
Rr=Ry+Rs5||Rs+R;+Rg=330Q+600Q+ 680 Q2+ 100Q=1710Q
Resistance of the left branch:

R, =R;+R, =470 Q+ 560 Q=1030Q

Total resistance:

Rr=R +R;||Rr=1kQ+ 643 Q=1.64 kQ

Ir= 100V _ 60.9 mA
1.64 kQ

Current in the right branch:

o= | =B g (1908 1559 ma =229 ma
R, +R, 2740 Q

Current in the left branch:
R
I = ( R jIT:[17IOQJ6O.9mA =38.0 mA

R, +R, 2740 O
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21.

22.

23.

With respect to the negative source terminal:
Vi=1Rs=(38.0mA)(560 Q)=213V

Vg =1Ir(R7+ Rg) = (22.9 mA)(780 Q) =179V
Vig=V4—Vp=213V-179V=34V

(a)

(b)

12: Rl IT
R +R,
mA- [ A7k,
47kQ+R,

47 kQ + R, = (47 kQ)I;

Also,
= V 220
T —=
Ry 33104 WTKOR,
(47kQ) +R,

Substituting the expression for /7 into 47 kQ + R, = (47 k).

220
(47TKQ)R,
4TKQ+R,
(47kQ)R,
47kQ+R,
(80 KQ)R, = 47 kO(220) — (47 kQ)(33 kQ)
_ 47kQ(220-33kQ)
80 kQ

47 kQ + Ry = 47 kQ

33kQ+

(47 kQ + R) (33 kQ + J = 47 kQY(220)

Ry =109.9kQ = 110 kQ

P,=I’R, = (1 mA)* 110kQ =0.11 W = 110 mW

Chapter 7

Riz=R || (Ra+ R+ Ry) = 1 kQ || 22kQ +33kQ +4.7kQ)=1kQ || 102kQ=911Q
Rig=Rs || (Ri+ R+ R)=4.TkQ || (1 kQ+2.2kQ+3.3kQ)=4.7kQ | 6.5 kQ = 2.73 kQ
Ric=(Ri+Ro) || (Rr + Rg) = (1 kQ+2.2kQ) || 3.3 kQ +4.7kQ) =3.2kQ || 8 kQ = 2.29 kQ

RAD = RAC+ R3 || (R4 +R5 + R()) =229kQ+1kOQ || 10.2 kQ=3.20 kQ
RAE :RAC + (R3 +R4) || (R5 +R6) =229kQ+3.2kNQ || 8 kQ2 =4.58 kQ

Riz=(R +Ro) | Ra || Rs = 6.6 kQ [ 3.3kQ | 3.3 kQ = 1.32 kQ

Note: Rs and R is shorted out (ACD) and is not a factor in the total resistance.

Rpe =Ry || (R + Ry) || R3 = 1.32 kQ
RCD =0 Q
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Chapter 7

24.

Vo=Vs—=Ve=5V-1V=4V
b=l=2Y _05A
4V

Ii=L-It=1A-05A=05A
L=L+L+1,=05A+05A+1A=2A
13:]T—]1:4A—2A:2A
Vi=Vs—=V3=40V -20V=20V
AL,

2A
V4:V3—V1:10V
V8:V4—V5:5V

R=20V_s0 -2 _s50
2A 4A
R2:£:89 RgZﬂZSQ
0.5A 1A

20V

Ri=——=10Q
2A

rR=2Y 100
1A

Ri= =Y —100Q
0.5A
0.5A

Section 7-3 Voltage Dividers with Resistive Loads

28S.

26.

27.

56kQ
112kQ

56 kQ in parallel with a 1 MQ load is
_ (56 kOQ)(1MQ)

Voutqnloaded) = ( ]15 V=75V

eq =53 kQ
56 kQ+1MQ
56 kQ
VouT(oaded) = 15V=729V
OUT(loaded) (109kQJ
See Figure 7-6.
4= 6.6k 12V =8V
9.9kQ
V= (3'3kQJI2V =4V
kQ
With a 10 k€ resistor connected from tap A to ground:
Rip= (6.6kQ)(10kQ) 398 kO
6.6 kQ+10kQ
3.98kQ
V oaded) = 12V =6.56 V
Aloaded (7.289}

Figure 7-6

|+
I

The 47 kQ will result in a smaller decrease in output voltage because it has less effect on the
circuit resistance than does the smaller resistance.
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28. Rr=10kQ+5.6kQ+27kQ=18.3kQ

R, +R 8.3 kQ
VOUT(NL) = [ - - jVs = (

With a 100 kQ load:

j22V=

(8.3 kQ)(100 kQ)

Chapter 7

998V

R +R, +R, 18.3 kQ
=10kQ +

4 (RZ + R3)RL

R,+R +R,
7.7 kQ
17.7 kQ

RT:RI

Vour = (

_ (83kQ)(33kQ)
8.3kQ+33 kQ

6.63 kQ
Vg = (

10 kQ+6.63 k2
Rr=10kQ+5.6kQ+2.7kQ=18.3kQ
22V

T 183kQ

R 10k0 1 B3 KQBIKO)
8.3 kQ+33 kQ

108.3 kQ

j22 V=957V

29. =6.63 kQ

AB

j22 V =877V

30.

mA

=16.6 kQ

_ 22V
16.6 kQ

=133 mA

31. See Figure 7-7.

RT: M =2kQ
SmA

R1:R2+R3

Ry=R;

R1:2R2

R+ 2R, =2kQ
2R, + 2R, =2 kQ
4R, =2 kQ

R2:R3:5009
R1:R2+R3:10009

With a 1 kQ load on the lower tap:

1kQ | 500 Q=333 Q
10V

] =
T 1KkQ+500Q+333Q

Viowerap = (333 €2)(5.46 mA) =1.82 V
Vipper ap = (500 Q + 333 Q0)(5.46 mA) =4.55V

=5.46 mA

=17.7kQ

With a 1 kQ load on the upper tap:
_ 10V
T 1kQ+1kQ/2
Vipper ap = (500 €2)(6.67 mA) = 3.33 V
333V

=6.67 mA

=1.67V

Vlower tap =
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Chapter 7

32. Position 1:
Rr=10kQ+ 30 kQ || 68 k2 =10 kQ + 20.82 kQ = 30.8 kQ2

V,= 208k 120V =81.0 V
30.8kQ

V,= w 81V =540V
30kQ

Vi = w 81V =270V
30kQ

Position 2:

Rr=20kQ+20kQ || 68 k2 =20kOQ+15.5kQ =35.5kQ

p = [10KQ+ISSKON 0 ey
35.5kQ
= (122K ey s
35.5kQ
= (1025 4v —262v
20kQ

Position 3:
Rr=30kQ+ 10 kQ || 68 k€ =30 kQ + 8.72 kQ = 38.7 kQ

y = [20KQ+8T2KON o0y
38.7kQ
p, = [10kQ+872KQ) ooy
38.7kQ
p= (22K 61y — 70y
38.7kQ

B (@) Vo= |-L_lr, =(wj16 V=175V
R +R, 2.47 MQ

Vs=Ve+15V=175V+15V=325V

Voo —Ve 16V =175V

b) =
® 4 R, 22MQ

= 6.48 pA

© Vo=Vop —IpRp=16V —(2.17mA)4.7kQ) =16 V-102 V=58V
Vos=Vp—Vs=58V-325V=255V
Voo =Vo— V=58V —1.75V=4.05V
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34.

Chapter 7

Tnax = 100 mA
Rr= 24V =240 Q
100 mA

& 24V=6V

RT
24R2:6RT
R, = 20 _ 0

24

R;=240Q-60Q=180Q
With load:
Ry || R, =60 Q| 1000 Q=56.6 Q

Vour = ﬂ 24V =574V
180 Q+56.6 O

Section 7-4 Loading Effect of a Voltmeter

3s.

36.

37.

The voltmeter presents the least load when set on the 1000 V range.
For example, assuming 20,000 Q/V:

Rinternal = (20,000 Q/V)(1 V) =20 kQ on the 1 V range

Rinternar = (20,000 Q/V)(1000 V) =20 MQ on the 1000 V range

(@) Rinema = (20,000 Q/V)(0.5 V) = 10 kQ
() Rinemat = (20,000 U/V)(1 V) =20 kQ

©)  Rinerma = (20,000 Q/V)(5 V) = 100 kO
() Rinerna = (20,000 Q/V)(50 V) = 1 MQ

(€)  Riema = (20,000 Q/V)(100 V) =2 MQ
() Rinerma = (20,000 Q/V)(1000 V) = 20 MQ

vl — R hsv=[ 272} 5v=0305V actual
* R+ R|Ry+ R, 1330

(a)  Use the 0.5 V range to measure 0.305 V.

() Rintermar = (20,000 Q/V)(0.5 V) = 10 kO
27Q 10kQ =26.93 Q

(26930
£ 1132930

0.305V —-0.304 V=10.001 V less with meter

Jl .5V -0.304 V with meter connected
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Chapter 7

38. V= _RRJR Ny (949 )y 0363y actual
C\ RyRy|R + R, 779.4 Q

(a)  Use the 0.5 V range to measure 0.383 V.

(0)  Rinerma = (20,000 Q/V)(0.5 V) = 10 kQ
99.4 Q|| 10 kQ = 98.4 Q
(9840
o (778.4 Q

0.383 V-0.379 V =0.004 V less with meter

j3 V=0.379 V with meter connected

Section 7-5 Ladder Networks

39. The circuit in Figure 7-77 in the text is redrawn here in Figure 7-8 to make the analysis
simpler.

(a) Rr=560Q[5245Q=271Q

® =Y _22ima
271Q
Q
© b=|212 oimA =114ma
5245 Q
910 = 468.5 Q2 114 mA =58.7 mA
0Q
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40.

Chapter 7

(d)  The voltage across the 437.5 Q parallel combination of the 560 Q and the two series
1 kQ resistors is determined as follows:

965.5Q
Vizrso=14(437.5 Q) = (55 mA)(437.5 Q) =24.06 V

Vaig= le 2406V =12V
ZkQ

4= (468'5 Q]l 14 mA =55 mA

560 Q 560 Q
M 0
56 Q 1kQ /VV\’..__.,,
MN AW\ i
528Q
+ l_
T— 60V 560 Q §9IOQ B 60V = §56()Q 29109 B
_'|' 560 Q = <
MN 43750
1kQ 1kQ I I 14
VWV VVY
(@) (b)
56 Q
W\ %
-_—D Il
I I, 2

+ +

— 6V 560 Q § 468.5Q — 6oV 560 © §524.5 Q

: .

(© (@
Figure 7-8

The total resistance is determined in the steps shown in Figure 7-9.
R =6.66 kKQ
Vi= 106 k3 18V =286V
6.66 kQ
V= 105 ke 286V =147V
2.05kQ
Ve= 1k 1.47V =735 mV
2kQ
5.6kQ A %) 56kQ 4 seke
o—'W\,—T——| ?—’\N\/—l
R
2.2kQ % el AR R o2 ) eq3
i J—] 05kQ I 08 :
Figure 7-9 )
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Chapter 7

41.

42,

The circuit is simplified in Figure 7-10 to determine Rr.

Rr=621Q
From Figure 7-10(e):
It=1,=I11=16.1 mA
From Figure 7-10(c):
_[420.8Q
200
From Figure 7-10(b):
420.8 Q
L=1=
864.5 Q)
From Figure 7-10(a):
_[4245Q
8200

From the original circuit:

]16.1 mA =8.27 mA

]7.84 mA =4.06 mA

j16.1mA =17.84 mA

15:]6217213 —]4:7.84 mA —4.06 mA = 3.78 mA

R R

1 3
4 O—M\——AWW
100Q 220Q
R2 R4
8200 820Q
R9 RS

B O—M\V——A\W
2200

(a)

The currents were found in Problem 41.
Vi=ItR,=(16.1 mA)(100 Q)=1.61V
Vo =5LR,=(8.27 mA)(820 Q)=6.78 V
V3=LR;=(7.84 mA)(2200Q)=1.73 V
Vy=1LRs= (406 mA)(820 Q) =333V

Rl
A
100 Q
R
2 §864.SQ
8209
R9
B
. 100Q
Figure 7-10

60

(b)

Rl
A O—A— 4 O——
100Q
RT
§42().XQ § 621Q
R9
B S BO |

100Q
@ ©

Vs=IRs = (3.78 mA)(100 Q) = 0.378 V
Vs=IsRs = (3.78 mA)(680 Q) =2.57 V
V;=LR;=(3.78 mA)(100 Q) = 0.378 V
Vs=1IRs=(7.84 mA)(220 Q) =1.73 V
Vo=IRy=(16.1 mA)(100 Q)=1.61 V
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43.

44.

45.

Chapter 7

The two parallel ladder networks are identical; so, the voltage to ground from each output
terminal is the same; thus,

VOUT =0V.

Working from the right end, Rt and then /1 are determined as follows:
(12Q+120)||18Q2=10.3Q

22Q+103Q)||27Q=147Q

R11=47Q+147Q=61.7Q

R, 6170

Rrpomny= —L =309Q
2 2
Ir= 0V =971 mA
3090
V12V
a Vour= —=—— =15V
(a) our = ¢ <
Voo12V
b Vour= —=— =075V
()  Vour TRET
Vv Vv 12V 12V
a Vour= —+—=——-+—-=3V+6V=9V
(a) our= o+ 2 5
V. v 12V 12V

b Vour= —+— +——=3V+075V=3.75V
() Vour= 4 =4
Vv v Vv Vv 12V 12V 12V 12V
) Vour=—+—+—+—= + + +
4 8 16 2 4 8 16
=6V+3V+15V+0.75V=11.25V

Section 7-6 The Wheatstone Bridge

46.

47.

48.

R.= R{%) = (18 kQ)(0.02) = 360 Q

4

Vigrr = _5G3 S = 119.94 ©2 12V =5997V
SG1 + SG3 120.06 Q+119.94 O
Vrigar = __Sad Vs =( 120.06 &2 12V =6.003V
SG2 + SG4 119.94 Q. +120.06 Q

VOUT = VRIGHT - VLEFT =6.003V-5997V=6mV
(Right side positive with respect to left side)

At 60° C, RTHERM =5kQ

VLEFT:( % ]VSZ(@)9V=7.59V

R +R, 32 kO

R 27 kQ
Vst = + |y = 9V =450V
RIGHT £R2+R4JS (541@)

VOUT = VLEFT - VRIGHT =759V -450V=3.09V
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Chapter 7

Section 7-7 Troubleshooting

49.

50.

51.

_ (680 Q)(4.7kQ) _
680 Q +4.7kQ

Rr=560Q+470 Q2+ 594 Q=1624 Q
The voltmeter reading should be

:(5949

594 Q

eq

1624 Q

The voltmeter reading of 6.2 V is incorrect.

J12 V =439V

The circuit is redrawn in figure 7-11 and points are labeled.

Ryo = (10KQ+HATKO)I00KD) _ o )
10kQ +47 kQ +100 kQ

Ric=33kQ+ Rps=33kQ+36.3 kQ=69.3 kO
Rr=27kQ+Ry6=27kQ+ 693 kQ2=96.3kQ

Vig= [%G J18 V=[69'3 kgjls V =1295V

A 96.3 kQ
Vo= | TN, _[ATKQ N 004 —s560v
57kQ 57kQ

VAC = VAG - VCG =1295V-560V=735V
Both meters are correct.

A
A
27kQ I 7.35 I
5 33kQ
iozc - B
n
- >
- Cc ; 100 kQ
[ 56] 47kQ
\
_+'“®“ =
G
Figure 7-11 -

The 2.5 V reading indicated on one of the meters shows that the series-parallel branch
containing the other meter is open. The 0 V reading on the other meter shows that there is no
current in that branch. Therefore, if only one resistor is open, it must be the 2.2 kQ.
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52.

53.

54.

Chapter 7

The circuit is redrawn in Figure 7-12.
12kQ |12 kQ
V= ” 150V = Ok 150 V=56.25V
12kQ 12 kQ+10kQ 16 kQ

The meter reading of 81.8 V is incorrect.
The most likely fault is an open 12 kQ resistor. This will cause the voltage at point 4 to be
higher than it should be. To verify, calculate V', assuming an open 12 k(2 resistor.

V= 12k 150V =818V
22k

2.2kQ
VB =

7.8kQ2
The meter is correct.

JlSO V =423V

10kQ é 5.6kQ
81.8 )
A
+
-l® Y -l * + B 6.8kQ l_“_
150V =
J 12kQ jlz kQ J § 22kQ i
Figure 7-12

_(1.62kQ
e 2.62kQ
The —7.62 V reading is incorrect.
2.2kQ
Vasa= -6.18 V)=-4.25
e (3.2 kQ j( )

The —5.24 V reading is incorrect.
The 3.3 kQ resistor must be open. If it is, then

Visa= (3'2 kQj(—lO V) =-7.62V

J(—lO V)=-6.18 V

4.2kQ

22k0
Vo= _7.62V) =—5.24V
22k (3.2 kQ]( )

If Ry opens, V=15V, Vzp=0V,and V=0V

Multisim Troubleshooting and Analysis

55.

58.

Rt =296.744 Q 56. R4is open. 57. R;=560kQ

No fault. 59. Rsis shorted. 60. Ry=550Q
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Chapter 8
Circuit Theorems and Conversions

Note: Solutions show conventional current direction.
Section 8-3 Source Conversions

R, 50Q
Rs =50Q
See Figure 8-1. <> 6A § 50 Q
2. (a) Ig= Skv _ 50 A Figure 8-1 5
100Q
12V
b) Is=——=545A
® 57500
RS
3. Rs= LoV _p20 —MW\—o . o
8.0A 02Q
+
16V = 8.0A (1) g‘; 0
4. See Figure 8-2.
L 5 : o
Figure 8-2

5. Vs=IsRs=(600 mA)(1.2kQ) =720V

RS =12 kQ
See Figure 8-3. M °
1.2kQ
+.
6. (@ Vs=(10mA)4.7kQ)=47V 720V —_
(b) Vs=(0.01 A)2.7kQ)=27V
Figure 8-3 )

Section 8-4 The Superposition Theorem

7. First, zero the 3 V source by replacing it with a short as in Figure 8-4(a).

Rr=1.955kQ

= —2Y  _10mA
1.955kQ

= [ 2252 ) o mA =577 HA
3.89kQ
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Chapter 8
1kQ
Is= 5.77 uA =180 pA
’ (3.21@) H "

Next, zero the 2 V source by replacing it with a short as in Figure 8-4(b)
Ry =1.955kQ

=Y _153mA
1.955kQ
I = [ LK o1 A 655 ua
3.89kQ

Since both components of /s are in the same direction, the total /s is
Isorary = 180 pA + 665 HA = 845 pA

3V source
zeroed

L 1 1L

1kQ

1kQ

1kQ

2 Vsource
zeroed

,H__/\N\,_

(@)
Figure 8-4

From Problem 7:

Rr=1.955kQ and I+ =1.02 mA

Current in R, due to the 2 V source acting alone. See Figure 8-5(a)
7= ( 1.69 kQ
=

1.02 mA = 443 pA (downward)
3.89kQ
From Problem 7:

Rr=1.955kQ and I+ =1.53 mA

Current in R, due to the 3 V source acting alone. See Figure 8-5(b)
2.2kQ
ot = 1.53mA =865 pA
L ( 89 ij "

1kQ
= 865 A =270 pA (downward
2 (3‘2 kQ) H HA ( )
The total current through R, is
L, =443 pA +270 pA =713 pA

1kQ 1kQ 1kQ 1xQ
— U A
+ Iy Iop 1kQ
2y ':_—_ R, § I, sc\r/oi«:’urcc R, Iy 22k
= 22kQ 3V source 22kQ I 3
zeroed T 3V
Figure 8-5 @)

)
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Chapter 8

9. First, zero the voltage source by replacing it with a short as shown in Figure 8-6(a):

1= 680 &2 100 mA =79.8 mA
852.6 Q
3= 2200 79.8mA =172 mA
1020 Q
Next, zero the current source by replacing it with an open as shown in Figure 8-6(b):
Rr=587.6Q
Ir= 20V _ 34.0 mA
587.6 Q
3= 680 &2 34.0mA =15.6 mA
1480 Q

The total /; is the difference of the two component currents found in the above steps because
they are in opposite directions.
Loty = 17.2 mA — 15.6 mA = 1.6 mA

10. (a) Current through R; due to the 1 A source. See Figure 8-7(a):
I = (2'2 ijl A =361 mA (down)

6.1kQ
Current through R; due to the 2 A source is zero because of infinite resistance (open) of
the 1 A source. See Figure 8-7(b):
IL =0A
Total current through R;:
Loy =361 mA +0 A =361 mA

Py O [

J 1A
Ry G)ZA R
10kQ 22kQ 10kQ 22kQ ’
§ I I, 39kQ 19kQ

Figure 8-7 (a) (b)
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Chapter 8

(b)  Current through R; due to the 40 V source is zero because of zero resistance (short) of
the 60 V source. See Figure 8-8(a):
I;=0A
Current through R, due to the 0.5 A source is zero because of zero resistance of the 60 V
source. See Figure 8-8(b):
I;=0A
Current through R; due to the 60 V source. See Figure 8-8(c):
[ 1.5kQ
VL =

2.06 kQ

)6OV =437V

I = ﬁ = BTV =29.1 mA
R, 1.5kQ
Total current through R;:

I,=0A+0A+29.1 mA =29.1 mA

1kQ 82kQ 560 Q 1kQ 82kQ 560 Q

]'vv» AWV ——MWA——A

. R, Ry
= 1.5kQ 03A 1.5kQ

1kQ

Ll

) ' ®)
1kQ 82kQ 560 Q

|+

> R

— 60V -
15kQ

oz
2
s

1kQ

AW

©

Figure 8-8

R, + R,

wov - 7.8 kQ
¢ Ref(max) RI + R2 + R3

]30V—15V:( 30V-15V =372V

—
[\S]
()]
~
Q
—

R .
Veetming =| = —— |30 V=15 V:[ 6.8 kO j30 V-15V =132V
R +R, + R, 12.5 kQ
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Chapter 8

16.8 kQ
21.5 kQ

R, + R,
R +R, +R,

J30V—15V=( j30V—15V=8.44V

12' VRef(max) = [

R .
Vettmny =| =—————— |30 V=15 vz( 6.8 k3 )30 V-15V =-551V
R +R, +R, 21.5kQ

13. 75 V source. See Figure 8-9(a):
Req=Ry || R || (Ra + R5) = 17.2kQ

R
Vi=|—= 75V=(17'2k9j75\/=13\/
R, +R, 99.2 kQ

ve=| -2y, =( AL j13v= 11.7V
R, + R, 101kQ

50 V source. See Figure 8-9(b):
Req =Ry || Ry || (Rs + R5) =25 kQ

R
V[ g Jsovz—(wjmv:—zmv

R, +R, 58 kQ
V= | —Ls VA=(91kQ j(—21.6V)=—19.5V
R, +R, 101 kO

100 V source. See Figure 8-9(c):
Req=Ri|| R || R3=16.6 kQ
Rr=10kQ+91 kQ +16.6 kQ=117.6 kQ
= _100V.__ 850 uA

117.6kQ
V= (850 pA)(16.6 kQ)=14.1 V
Vp=—(850 pA)(91 kQ)=-77.4V
Superimposing voltages at each point:
Vi=13V-216V+141V=55V
V=117V =195V -774V=-852V
Vig=55V—-(-852V)=90.7V
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Chapter 8

14.

SW1 closed. See Figure 8-10(a):

- 12V __12v — 508 uA
56kQ+18kQ  23.6kQ

SW1 and SW2 closed. See Figure 8-10(b):

Current from the 12 V source (6 V source zeroed)

Rr=Ri+*R||R,=5.6kQ+82kQ | 18kQ=11.2kQ

12V

IT = =1.07 mA
11.2kQ
I = 8.2k 1.07mA =335 puA
26.2kQ

Current from the 6 V source (12 V source zeroed):
Rr=R,*R/||R,=82kQ+56kQ| 18kQ=12.47 kQ

6V
=%V _481uA
" 47kQ H
5.6kQ
I = 4S1pA =114 pA
t (23.6kQJ H H

Lioany =335 pA + 114 pA =449 pA

SW1, SW2, and SW3 closed. See Figure 8-10(c).

Current from the 12 V source (6 V and 9 V sources zeroed):

Rr=R +R|| R || R,=5.6kQ+82kQ | 12kQ || 18 kQ=9.43 kQ

Ir= 12V =1.27 mA
9.43kQ
R|R|R
5= [RlR]R IT:(3'83kQ]1.27mA=270uA
R, 18 kQ

Current from the 6 V source (9 V and 12 V sources zeroed):
Rr=R,+R/||R;||R;=82kQ+5.6kQ| 12kQ | 18 kQ=11.35kQ
6V

-_°Y  _59uA
135k H
R | R.|R
I, - R R R ITz(wjﬂg“A:% LA
R, 18 kQ

Current from the 9 V source (6 V and 12 V sources zeroed):
Rr=R;+R|||R||R,=12kQ+ 5.6 kQ || 8.2kQ || 18 kO =14.8 kQ

9V
L= —" _ —608 A
T 14.85k0 H
R | R R
I, = @ ]T:(Mja)g A =95 pA
R, 18 kQ

Loty =270 pA + 93 pA + 95 nA =458 pA
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RI
5.6kQ
+ = R, op R, R, R,
— 12V L§ 5.6kQ 8.2kQ Ry 5.6kQ 8.2kQ 12kQ R,
T 18kQ ha * 18kQ _+ v £ 18kQ
— 12V _— 6V — 12V —_6V —_9V
(a) (b) ()
Figure 8-10

15. Vg “sees” a total resistance of
Rr=10kQ+ (5.6 kQ || (10kQ + (5.6 kQ || ((10 kQ + 5.6 kQ)
+(10kQ || (5.6 kQ + (10 kQ || 5.6 kO)))))))
=10kQ+ (5.6 kQ || (10kQ + (5.6 kQ || (15.6 kO + (10 kQ || (5.6 kQ + 3.59 kQ2))))))
=10kQ+(5.6kQ | (10kQ+ (5.6 kQ || (15.6 kQ+ (10 kQ || 9.19 kD)))))
=10kQ+ (5.6 kQ || (10kQ + (5.6 kQ || (15.6 kQ + 4.79 kQ2))))
=10kQ+ (5.6 kQ || (10 kQ + (5.6 kQ || 20.4 kQ)))
=10kQ + (5.6 kQ || (10 kQ + 4.39 kQ))
=10kQ+ (5.6 kQ2 || (14.4 kQ) =10 kQ + 4.03 kQ = 14.0 kQ
32V

Iysiy = ——~— =228 mA
TS 4.0k0

Vs, “sees” a total resistance of
Rr=5.6kQ+(10kQ || (5.6 kQ+ (10 kQ || (10 kQ + 5.6 kQ)
+ (5.6 kQ | (10 kQ + (5.6 kQ || 10 k)))))))
=5.6kQ+(10kQ || (5.6 kQ+ (10kQ || (15.6 kQ + (5.6 kQ || (10 kQ + 3.59 kQ))))))
=56kQ+(10kQ | (5.6 kQ+ (10kQ || (15.6 kQ + (5.6 kQ || 13.6 kQ)))))
=5.6kQ+ (10kQ || (5.6 kQ+ (10kQ || (15.6 kQ + (3.97 kQ))))
=5.6kQ+ (10kQ || (5.6 kQ + (10 kQ || (19.6 kQ)))
=5.6kQ+ (10kQ || (5.6 kQ + 6.62 kQ))
=5.6kQ+(10kQ | 12.2kQ)=5.6 kQ+ 550kQ=11.1 kQ

15V
11.1kQ

T(S2) = =1.35 mA
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Chapter 8

Section 8-5 Thevenin’s Theorem

16. () Rm=27Q+75Q(147Q=76.7Q ®)  Rm=100Q270Q=73Q
VTH: E2SV=8.45V VTH: w3V=811mV
222 Q 370 Q
(©)  Rm=56KkQ | 100 kQ = 35.9 kQ ) Rm=22kQ | (1kQ+22kQ=13kQ
™H= 56 kO (15V-10V)=1.79V 8= 2.2kQ 0.1A =40.7mV
156 kQ 5.4kQ

VTH = [AB(22 kQ)
= (40.7 mA)(2.2 kQ) = 89.5 V

17.  First, convert the circuit to its Thevenin equivalent as shown in the steps of Figure 8-11.
Ry =13.97 kQ

3 [ 4.12kQ
42k

Vi = ( 2.6k JVA :( 3.0k j9.34V =335V

J32 V=034V

15.6kQ 15.6kQ
Ve 335V

= = =116 pA
Ry +R, 2897kQ

I

RTH

13.97kQ
+ + "
N — V 0 g
_j z.3r5Hv 15 kQ
Figure 8-11 (© ()
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Chapter 8

First, zero (open) the current source, remove Ry, and redraw the circuit as shown in
Figure 8-12(a).
Riu=R;||(Ri+ Ry || Rs)=5.6kQ || (1 kQ+ 1.65kQ)=5.6kQ | 2.65kQ=1.8kQ
Vin= [ 2,65k jSOV=[2'65 kQj50\7= 16.1V

5.6kQ+2.65kQ 8.25kQ
Determine V, due to the 50 V source using the Thevenin circuit in Figure 8-12(b).

= | B VTHz( 10k j16.1V=13.6V
Ry, +R, 11.8 kQ

Next, zero (short) the voltage source, remove Ry, and redraw the circuit as shown in
Figure 8-12(c).

Rin=Rs|| (R + Ry || Rs)=5.6kQ || (1 kQ+ 1.65kQ) =5.6kQ || 2.65kQ=1.8kQ
2.65kQ
13:
8.25kQ

VTH = V3 = I3R3 = (32 mA)(56 kQ) =179V
Determine V4 due to the current source using the Thevenin circuit in Figure 8-12(d).

N VTH=(wj17.9V =152V
Ry, +R, 11.8 kQ

Use superposition to combine the V, voltages to get the total voltage across Ry:
Vy=13.6V+152V=288V

]lOmA =3.2mA

Ry
18 kQ
v l—_161v gk"
TH :
—_ 10kQ
(b)
R,!IRs 10 mA
A P S e—
1.65kQ l
+
10 mA Ry R, Vo
1kQ 56 KkQ:
Rg - Rg
5.6 kQ l 5.6 kQ

© (d)
Figure 8-12

73
This document is available free of charge on Q stUdocu

Downloaded by Affan Ashraf (affanashraf37 @gmail.com)


https://www.studocu.com/row?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=solution-manual-of-thomas-l-floyd

Chapter 8

19.

20.

Looking back from the amplifier input:

Riu=Ri||Ry||Rz=100 Q1 2.2kQ || 1.2 kQ = 88.6 Q
1 V source (Figure 8-13(a)):

V= 716 Q 1V =886 mV
876 Q

5 V source (Figure 8-13(b)):

Va= [92'3QJSV =200 mV

2292 Q
Vn =886 mV +200 mV =1.09 V

©)

Figure 8-13

Consider R¢ || (R; + Rg) to be the load. Thevenize to the left of point 4 as shown in

Figure 8-14(a).

Ru=RstRy||(Rzs + (R || R))=1kQ 4.7kQ | (10kQ + 6.8 kD[ 9.1 kQ)
=1kQ+4.7kQ | 13.89 kQ=4.51 kQ

See Figure 8-14(b) to determine Vry:

Rr=(Rs+Ry) || Ry+ R =(10kQ +4.7kQ) || 6.8 kO +9.1 kQ) = 4.65 kQ + 9.1 kQ = 13.8 kQ

It = a8y =3.48 mA
13.8kQ

1= e ITz( 6.8 kO j3.48mA =1.1 mA
R, + R, +R, 21.5kQ

Va=LR,=(1.1 mA)4.7kQ)=5.17V
Vy=48V —V,=48V -5.17V =428V
VTH: VA = VX:428 Vv
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The Thevenin circuit is shown in Figure 8-14(c). The current into point 4 is determined for

each value of Rg.

When Ry = 1 kQ:

R;=12kQ | (8.2kQ+1kOQ)=5.21kOD

1= V1 = 28V =4.41 mA
Ry +R, 9.72kQ

When Ry = 5 kQ:

R;=12kQ || (8.2 kQ + 5 kQ) = 6.29 kO

1= i 428V =3.97 mA

" Ry, +R, 10.8kQ

When Rg = 10 kQ:
R, =12kQ | (8.2kQ + 10 kQ)=7.23 kQ
_ V428V

I = = =3.66 mA
R, +R, 11.7kQ
(a)
Ry - o X
14 - R
10k& 4750
R, 4 Rs A Ry | 5
L .- b Py
6.8kQ 47kQ X 1KQ 6.3kQ |
T
+ +
R, . R 2
— 48V 1 —_
0.1k = C> §9.1m =48V
(b)
Rty A
+
ol I R
Voy == 428V v
T Rgll (Ry+ Rg)
(©)
Figure 8-14
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Chapter 8

21.

22,

See Figure 8-15.
Ven = Vi Vy = [2.21@}12\,_( 1.2kQ
3.2kQ 2.02kQ
Rru=1kQ[[22kQ+820Q] 1.2kQ =688 Q+487Q=1175Q
Ve 112V
Ry, +R, 11,175Q

JIZV =825V-713V=1.12V

I= =100 pA

See Figure 8-16.
Ves=(0.2 mA)(15kQ)=3V
Vi=Ve 10V -3V

Ry= = =35kQ
1, 0.2 mA

Vy= % Vs = (lszJIOV—S%V
R +R, 22 k

Vp= R, V= (35kQJ10V—7V
R, +R, 50 kQ

VTH:VBA:VB—VA:7V—5.46V:1.54V
Riu=Ri || R+ Rs || Ry=5.46 kQ + 10.5 kQ = 15.96 kQ

] 10kQ

R‘m A
R I2 kQ
15.96 kQ
+

= V
<):’ Ry

™

5 R, 15kQ S LS4V
(a) (b)
Figure 8-16
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Section 8-6 Norton’s Theorem

23. (a)  See Figure 8-17(a). (b)  See Figure 8-17(b).
RN:76.7Q RN:73Q
Rr=166.9Q In= A =11.1 mA
270 Q
It= BV _ 150 mA
166.9 Q
Iv= 754 I, = 754 150 mA =110 mA
102 Q 102 Q
(¢)  See Figure 8-17(c). (d)  See Figure 8-17(d).
Re= (56 kQ)(100 k) 350 KO Re— (3.2k0Q)(2.2kND) 13 KO
156 kQ 5.4kQ
N= >V =50 pA Iy= 2.2k 0.1A =68.8 mA
100 kQ 3.2kQ
100 Q 27Q
A
75 Q <:RN
47Q
2¥:]

(a)

M

ke &R, ma é
<

b

(©

o
22kQ 22k 2 TRy C)O,l A 222k 22kQ

@ Figure 8-17

77
This document is available free of charge on Q stUdocu

Downloaded by Affan Ashraf (affanashraf37 @gmail.com)


https://www.studocu.com/row?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=solution-manual-of-thomas-l-floyd

Chapter 8

24.  First, Ry is found by circuit simplification as shown in Figure 8-18(a).

Ry=14.0kQ
The current /y through the shorted AB terminals is found as shown in Figure 8-18 (b).

Rt =14.0 kQ as viewed from the source

h=—2Y o 529ma
14.0 kO
=282 ) 29 ma =668 ua
19.2kQ
5.6kQ
In= 668 A = 240 pA
" (15.61{9) H H

Finally, the current through R; is determined by connecting R; to the Norton equivalent circuit
as shown in Figure 8-18(c).

14.0 kQ
IL =
29.0kQ

j240 pA =116 pA

10 kQ

(a)

10kQ 10kQ 10 kQ 10k2

13.6 kQ

(©)
Figure 8-18

78

Downloaded by Affan Ashraf (affanashraf37 @gmail.com)



Chapter 8

25. The 50 V source acting alone. Short 4B to get In. See Figure 8-19(a):
Rr=R;+R||Ry=5.6kQ+1kQ| 10kQ=6.51kQ
50V

L=——— =7.68mA
6.51kQ
A I =(10k9)7.68 mA = 6.98 mA
R +R, 11kQ

See Figure 8-19(b):
Rv=Ry|| (Rt R;||Ry)=3.3kQ| (1 kQ+5.6kQ|10kD)=3.3kQ[4.59kQ=1.92kQ
See Figure 8-19(c):
Ips = Ry I, = ( 1.92 kO j6.98 mA =2.57mA (from B to A)
R\ + R 5.22 kQ
The 10 mA source acting alone. Short AB to get Iy. See Figure 8-19(d):

Iy= _BJR g o[ Skfl0KO 10mA=(3'59ij10mA=7.82mA
R +R,||R, 1kQ +5.6 kQ|[10 kQ 4.59kQ

Ry=1.92KkQ
See Figure 8-19(e):

Izs= Lk 7.82mA =2.85 mA (from B to 4)
5.22kQ

Vs=IRs= (542 mA)(3.3kQ) =179 V

A B
* A
P :;Rz
>
R B
]
! R
> > ! s s
= o R, S 192 kQ
6.98mA 33 k()
I [R5
) = = (©
A B
A B
P . .
-
N
Ra 10mA Iy R,
R, 56k <& R4 102 k2 T R,
10 k2 423 3
1kQ Rg 7.82 mA %3 kQ
5.6kQ Tas
(e)

Figure 8-19
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Chapter 8

26.

See Figure 8-20(a):

RN=Ry || (R3 + Ra || (Rs + Re || (R + Ry )))

=6.8KkQ ||
=6.8KkQ |

(10kQ +4.7kQ || (1 kQ + 6.89 kQ))
(10 kQ + 2.95 kQ) = 4.46 kQ

See Figure 8-20(b):
Rr=Ry || (Rs + Rs || (Rs + R || (R7 + Ry)))

=6.8KkQ |
=6.8kQ||
48V

T 389k0

(4.7kQ + 10kQ || (1 kQ + 6.89 kQ))
(4.7 kQ + 4.41 kQ) = 3.89 kQ

=123 mA

1 kQ 9.11 kQ

12:( 9.1

.
-

6.8kQ

6.8kQ+9.11 kQ

15.9kQ
7.89kQ
15.9kQ2

j12.3 mA =7.07 mA

o

J12.3 mA =527 mA

6.8kQ+9.11 kQ

j5.27 mA =2.62 mA

In=5L+L5=7.07mA+2.62 mA =9.69 mA

See Figure 8-

X

4.46 kQ
13.6 kQ

20(c):
J9.69 mA =3.18 mA

50V

Rs

4

4.7k 1k

R IR, +Rg)
6.89 k2

Source
zeroed

6.89 kQ

Ry

ARV T—

10k

Rs

6.8 kQ l 4.7kQ kQ

+

6.89 xQ f T

fﬁx‘) kQ

|||—|

Figure 8-20
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28.

Using the results of Problem 21:
Vig 112V

R, 11750

RN = RTH =1175Q
See Figure 8-21.

IN:

=953 pA

See Figure 8-22(a):
Ry=10kQ || (15 kQ + 8.2 kQ || 22 kQ) = 6.77 kQ
See Figure 8-22(b):
Rr=82KkQ| 15kQ+22kQ=27.3kQ
12V
TR R
3 [ 8.2kQ
N1 —
23.3kQ
See Figure 8-22(c):

15kQ

J440 pA =156 pA down

15kQ

[NZ = 1 m = (—
15kQ +22kQ [8.2kQ 20.97 kQ

See Figure 8-22(d):
IN :INI +IN2 =156 ]JA +7.15 mA =7.31 mA

Chapter 8

1

D,

R

N

1175 Q

Figure 8-21

le mA =7.15mA down

2kQ 15k
A
82kQ e R,
oB
(2)
22kQ !
JA

(d) Figure 8-22
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Chapter 8

29. Ry=220Q100Q330Q=

56.9 Q

Find Iy, due to the 3 V source, as shown in Figure 8-23(a).

3V

Ii= —— =9.1 mA (down
MT3300 (down)

Find Iy, due to the 8 V source, as shown in Figure 8-23(b).

-8V

o= ——— =-80mA (u

N2 = 1000 (up)

Find Ix3 due to the 5 V source, as shown in Figure 8-23(c¢).
5V

Iy = —— =22.7 mA (down

M7 00 (down)

The Norton equivalent is shown in Figure 8-23(d).

[N(tot) = INI + INZ + IN3 =90.1 mA — 80 mA +22.7 mA = —-48.2 mA
'§ [ T Ew I
h g gZZOQ 1, §33gn T §2209 TINZ
s T T li . ? 1000 T l(
@ (b)
=t T —
L L -_i- Y P 1o, ‘[\R
330Q 100 Q N3
; T % 2200 l u 48.2 mA %569 Q
hd = ~ < o]
(d)
©
Figure 8-23
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Section 8-7 Maximum Power Transfer Theorem

30 (@) R.=Rs=12Q
(b) RL:RSZS.Z kQ
©) R =Rs=47Q+1Q(20Q0=637Q
(d) R,=Rs=47Q+680Q=T727Q

31. See Figure 8-24.
As seen by R;:
Rs=820Q+2940Q=11.1Q
For maximum power transfer:
R, =Rs=11.1Q

32. Refer to Problem 31 and Figure 8-24.
R =R;+0.1R;=11.1Q+1.11Q2=1221Q
RTH:RSZ 11.1 Q
I; due to the 1.5 V source:

1501640 790
Vin = ” 15V = 222 5v =936 mv
47Q+15Q[16.4Q 12490

_ Von 936 mV
Ry,+R, 234Q
I; due to the 1 mA source:

47Q(16.40
Lisa= ” tmA = 20N A~ 196 pA
15Q+4.7Q(164Q 18.650Q

Vin = Liso(15 Q) = (196 pA)(15 Q) = 2.94 mV
Ve 294mV
R, +R,. 2340
Iiorany = 40 MA + 126 uA = 40.126 mA
P,=I;R,, =(40.126 mA)’12.21 Q= 19.7 mW

=40 mA

I

=126 mA

I
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Chapter 8

33. For maximum power transfer, Rty = RLappER
The voltage across Rty = 24 V (one half of Vry)
24V
Rmy=—— =48 Q
M 05A
Ry appEr =48 Q
Riapper = (R4 || (Rs + Rg) + R3) || Ro) + Ry

( 69R, +10J47

69+ R,

69R - 26
47+—*+10

69+R,
OORs | 19-28] R 4,
69 +R, 47\ 69+R,
69R, 1—§ = é 57-10=21.53
69+ R, 47 47

69R, = 69(48.17) + 48.17R,
Ry(69 — 48.17) = 69(48.17)
_ 6948.17) 0o
69— 48.17

Section 8-8 Delta-Wye (4-Y) and Wye-Delta (Y-A) Conversions

M. (@) R - R,R- _ (560 kQ)(IMQ) 183 KO
R,+Ry+R. 3.06 MQ
- RyR. _ 1.5MO)AMQ) — 490 KO
R,+R;+R. 3.06 MQ
- R, Ry _ (560 k)(1.5MQ) _ 275 KO,
R, + Ry + R 3.06 MQ
b R = R,R- _d9)229) 373 mQ
R,+Ry+R. 590
- RyR- _(2209)Q2.79) _ L01O
R,+Ry;+R.- 59Q
- R,R; _ 19279 — 458 mO
R, + Ry + R 590
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Chapter 8

35. (@ Ry =39.80
R, 220 22
roo RR+RR+RR (129229 +(12Q)(18Q)+(220)(18Q) _876 _ .
? R, 120 12
RR,+RR,+RR, (120Q)(22Q)+(12Q)(18Q)+(22Q)(18Q) 876
RC = = = = 48.7 Q
R, 180 18
© R - RRERRARR(68KBIKD)+ (63 KAATK)+BIKQATID) )01 0
R, 33kQ
RR, +RR, +R,R, (6.8 kQ)(3.3kQ)+(6.8 kQ)(4.7 kQ) + (3.3 kQ)(4.7 kQ)
Rs= = =10.3 kQ
R, 6.8 kQ
_RR+RR +RR, _ (68 k(3.3 kD) +(6.8 kK47 kD) +B3kDMATKY) _ o\ o

Rc

R,

4.7kQ

36. Convert the delta formed by R, R4, and Rs to a Wye configuration. See Figure 8-25:

RiR,

_ (22k0)(12kQ)

RY] = =6.13 kQ
Ry + R, + R, 43.1kQ

= RyR; _ (22kQ)(9.1kQ) —465KO
Ry + R, + R 43.1kQ

= R,R _(A2k)(9.1kQ) _ 753 kO
R, + R, + R 43.1kQ

Rr= (R +Ry1) || (R2 + Rpp) + Ry
—(10kQ + 6.13 Q) || (39 kQ + 4.65 kQ) + 2.53 kQ = 11.78 kQ + 2.53 kQ = 14.3 kQ
136V 136V

IT = =9.5mA
R, 143kQ
R +R 43.65kQ
Tt = Tay1 = 2y I, = [ﬂj% mA = 6.94 mA
R+ Ry +R, + Ry, 59.78kQ

IR2 :IRyz :IT_IRI =9.5mA - 6.94 mA =2.56 mA
VB = VA — IR1R1 =136V — (694 mA)(lO kQ) =66.6 V
Ve=V,—InRy =136 V — (2.56 mA)(39 kQ) = 36.16 V

In the original circuit:

R4~ ﬁ= 06.6V =5.55mA
R, 12kQ
1
IR5:&:36 A =3.97 mA L
R, 9.1kQ T
Loy = Vy=Ve _ 66.6V-36.16 V 138 mA
R, 22kQ

Figure 8-25
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Chapter 9
Branch, Loop, and Node Analysis

Note: Solutions show conventional current direction.
Section 9-1 Simultaneous Equations in Circuit Analysis

1. 1007, + 505, =30
751+ 90L = 15

_30-501,
100

75 30-50L +90L, =15
100

22.5-37.5L+90L =15

L

52.5L=-17.5
I, =-143 mA
1007, + 50(—0.143) = 30
1, =372 mA
4 6 9 -1
2.  (a) =12-12=0 (b) =45-0=45
23 0 5
12 15 100 50
(©) =-12-(-30)=18 d) =-2000 — 1500 = -3500
-2 -1 30 =20
‘4 2‘ - 4‘
6 3 - 7 6] -6-
3. ( L= _12-12 =0A (b) L= _Z6=28 =2A
-1 2| -3-14 -1 2| -3-14
7 3 7 3

4. (3 1 0 =2/t o
5 4 15 4
2 10 02 10

= (1)(4)(0) + (0)(1)(2) + (=2)(5)(10) — [(2)(4)(=2) + (10)(1)(1) + (0)(5)(0)]
=(0+0=100)— (=16 + 10 + 0) = —100 + 6 = —94
(b) 05 1 -08] 05 1
01 12 15/ 01 1.2
-01 -03 5 |-01 -03
= (0.5)(1.2)(5) + (1)(1.5)(=0.1) + (~0.8)(0.1)(—0.3)

— [(=0.8)(1.2)(=0.1) + (—0.3)(1.5)(0.5) + (5)(0.1)(1)]
=(3-0.15+0.024) — (0.096 — 0.255 + 0.5) = 2.874 — 0.371 = 2.50
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5. (3 25 0 -20[25 0
10 12 510 12
-8 30 -16|-8 30
=25(12)(-16) + (0)(5)(—8) + (—20)(10)(30)
— [(=8)(12)(=20) + (30)(5)(25) + (=16)(10)(0)]
=-10800 — 5670 = —16,470
(b) 1.08 1.75 0.55|1.08 1.75
0 212 -098/ 0 2.12
1 349 -1.05| 1 3.49

= (1.08)(2.12)(=1.05) + (1.75)(=0.98)(1) + (0.55)(0)(3.49)
— [(1)(2.12)(0.55) + (3.49)(—0.98)(1.08) + (1.05)(0)(1.75)]
= —4.119 +2.528 = -1.591

6. The characteristic determinant was evaluated as 2.35 in Example 9-4. The determinant for /; is
as follows:

2 05 0 2 05
075 0 1.5(0.75 0 =(0+225+0)—(0+0.6—0.375)=225-0.225=2.025
302 -1/ 3 02

L= 2025 _ 862 mA
2.35

7. The characteristic determinant is:
2 -6 10| 2 -6
3 7 =813 7
10 5 -12{10 5
= (2)(7)(=12) + (=6)(=8)(10) + (10)(3)(5)

— [(10)(7)(10) + (5)(—8)(2) + (=12)(3)(—6)]
= 462 — 836 = 374

9 -6 10|19 -6
37 =83 7
0 5 -1210 5
-374
_ O(NE12) + (=6)(=8)(0) + A0)B)(S) ~ [(O)(TN(10) + (5)(=8)(9) + (=12)B)(=6)]
=374

11:

—606+144 462
-374 -374

=124 A
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10.

29 1012 9

33 -8/3 3

10 0 -12(10 0
-374

H =

_ B)(=12) +(9)(=8)10) + 10)B3)(0) ~[(10)(3)0) + (0)(=8)(2) + (=12)(3)(9)]

=374

792424768 g o

374  -374

2 -6 92 -6
37 313 7
10 5 0j10 5

-374
_ A)(7)0) +(=6)3)(10) + (O)BR)B) ~[A0)TNO) + H)3)(2) + (0)B)(=6)]

=374

_ 452660 _ =705 _ oo o
374 374

The calculator results are:

V1=1.61301369863
V,=-1.69092465753
V3 =-2.52397260274
V4=4.69691780822

X1 =.371428571429 (I, = 371 mA)
X2 = —.142857142857 (I, = —143 mA)

X1=1.23529411765 (I, = 1.24 A)
X2 =2.05347593583 (I, = 2.05 A)
X3 = 1.88502673797 (I; = 1.89 A)

Section 9-2 Branch Current Method

Chapter 9

11.

12.

The sum of the currents at the node is zero. Currents into the node are assumed positive and

currents out of the node are assumed negative.
I] — [2 — [3 =0

11 - ]2 - ]3 =0

8.20+ 10, =12

—105, +5.65; = -6
Solving by substitution:
L=L+1L

82(L+ L)+ 10L,=12
825 +825L=10,=12
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13.

14.

15.

182, +8.25L=12

_12-821,

? 182

10 127825 s 6= 6
182

120-821, | 561 -6

18.2
10.114 = 0.59
I, = 58.4 mA

~10L, + 5.6(0.058) = -6
~10L +0.325=—6

L =633 mA

L,=5L+1;=633 mA + 584 mA = 691 mA

The branch currents were found in Problem 12.

1, =691 mA

L, =633 mA

L, =584 mA

Vi=LR,=(691 mA)(8.2 2)=5.66 V (+ on left)
Vy=DhLR,= (633 mA)(10 Q)=6.33 V (+ at top)
V3 =LR; = (58.4 mA)(5.6 Q) =325 mV (+ on left)

]1 —12: 100 mA
Ve Vi g
47 100

100(12 — V) — 47V, = 470
1200 - 100V, — 47V =470
-147V,=-730
VA:4.97

12V-497V 7.03V

I = =— =150 mA
47 Q 47Q
L= 497V =49.7 mA
100 Q

;=100 mA (current source)

Current source zeroed (open). See Figure 9-1(a).

R
Vip=Vo= | —2 |y -[10092 ),y _g16v
R +R, 147Q

Voltage source zeroed (shorted). See Figure 9-1(b).

Vip="V3=15LR;= (100 mA)(68 Q)=6.8 V

L= R Iy = 47¢ 100 mA =31.97 mA
R +R, 147 Q

Vic="V>=—(B1.97mA)(100 Q) =-3.197 V

VAB = VAG — VBG = —3197 — 68 V= —9997 \Y%

Superimposing:

Vig=8.16V+(-9.997V)=-1.84V

90

Figure 9-1
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Chapter 9

Section 9-3 Loop Current Method

16.

17.

18.

19.

20.

The characteristic determinant is:

0.045 0.130 0.066/0.045 0.130
0.177 0.042 0.109{0.177 0.042
0.078 0.196 0.290/0.078 0.196

= (0.045)(0.042)(0.290) + (0.130)(0.109)(0.078) + (0.066)(0.177)(0.196)
— [(0.078(0.042)(0.066) + (0.196)(0.109)(0.045) + (0.290)(0.177)(0.130)]
=0.00394 — 0.00785 = —0.00391

15607, — 5601, = -6
=5601, + 1380, = -2

-6 —560‘
-2 1380 _ - _
I = _ 82801120 —9400  silmA
1560 -560| 2,152,800-313,600 1,839,200
—~560 1380
1560 —6‘
-560 -2| - -
1= _ —3180-3360 35 mA
1,839,200 1,839,200

Using the loop currents from Problem 17:

11 kQ :11 =-5.11 mA

Igzog = [2 =-352 mA

Lsoo=1—L=-5.11 mA +3.52 mA = 1.59 mA

Using the branch currents from Problem 18:

Viko=Tlka(l kQ)=(5.11 mA)(1 kQ)=5.11V (+ on right)

V56()Q = 1560 9(560 Q) = (159 mA)(56O Q) =890 mV (+ on bOttOl’Il)
ngog = [gzo 9(820 Q) = (352 mA)(820 Q) =289V (+ on rlght)

571 -10L,=1.5
-101,+41.7, - 4.7, =-3
—4.7L+19.7,=1.5

91
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21.  The equations were developed in Problem 20. The characteristic determinant is as follows
with the kQ units omitted for simplicity:

57 -10 0|57 ~-10
~10 417 -4.7|-10 417
0 —47 197/ 0 -47
= (57)(41.7)(19.7) + (~10)(=4.7)(0) + (0)(~10)(4.7)
— [(0)(41.7)(0) + (=4.7)(=4.7)(57) + (19.7)(~10)(~10)]
= 46,824.93 — 3,229.13 = 43,595.8

1.5 -10  0]1.5 -10
43,595.81,= |-3 41.7 —4.7|-3 417
1.5 -47 19715 -47
= (1.5)(41.7)(19.7) + (~10)(=4.7)(1.5) + (0)(=3)(-4.7)
— [(1.5)(41.7)(0) + (—4.7)(=4.7)(1.5) + (19.7)(=3)(~10)]
_ 1302.735-624.135 _ 6786 .
43,595.8 43,595.8

1

57 1.5 0|57 15
43,5958 =|-10 -3 -4.7|-10 -3
0 15 197/ 0 L5
= (57)(=3)(19.7) + (1.5)(=4.7)(0) + (0)(~10)(1.5)
— [(0)(=3)(0) + (1.5)(=4.7)(57) + (19.7)(~10)(1.5)]
_ -3368.7+697.35 267135 _

L = =-61.3 mA
43,595.8 43,595.8

Substituting into the third equation to get /5:
19.7,=1.5+4.71,
_ 1.5+4.7(-0.0613 A)

I
’ 19.7

=61.5 mA
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22.

23.

Use the loop currents from Problem 21:

I47Q :]1 =15.6 mA

1279 = ]2 =—-61.3 mA

115Q = [3 =61.5 mA

Lioo=1—L=156 mA — (—613 mA) =76.9 mA
Iiza=5L—-6L=-61.3mA - 61.5mA =123 mA

See Figure 9-2.

The loop equations are:

(10+4.7+22), - (47+22)L, =8V
22+47+82+39L-22+47,=0V

Chapter 9

169]1 — 69]2 = 8
~6.91, + 195, =0
‘8 —6.9‘
1
I = 0 9 _ (8)(19) _ 152 _ 152 _sssmA
169 —6.9| (16.9)(19)—(6.9)(6.9) 321.1-47.61 273.49
-6.9 19
‘16.9 8‘
-69 0 —(8)(-6. ) )
I, _ (8)(—6.9) _ 55.2 _ 552 00 mA
‘16.9 —6.9‘ (16.9)(19) - (6.9)(6.9) 321.1-47.61 273.49
-6.9 19

V=1 —61)22Q=(555mA -202 mA) 2.2 Q=353 mA)2.2 Q=776.6 mV

Vs =15(3.9 Q) = (202 mA)(3.9 Q) = 787.8 mV
Vis=Vi—Vs=776.6 mV — 787.8 mV = —11.2 mV

93

I
470 820Q
N /m
A B

10Q

MWV

gV _—
220 390
Figure 9-2
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24,  See Figure 9-3.
The loop equations are:
(10+4.7+2.2), -4.7L,-22=8V
(4.7+82+10),—4.71, - 105=0
22+10+3.9)5-2.21,-10L=0

169]1 - 47]2 - 22[3 =8V
—4.711 + 229]2 - 1013 =0
—2.2]1 - 10[2 + 161[3 =0

The characteristic determinant is:

169 47 -22(169 -4.7
-47 229 -10|-4.7 229
-22 -10 16.1|-22 -10

= (16.9)(22.9)(16.1) + (—4.7)(-10)(=2.2) + (=2.2)(-4.7)(~10)
— [(-2.2)(22.9)(-2.2) + (-10)(~10)(16.9) + (16.1)(~4.7)(—4.7)]
= 6024.061 — 2156.485 = 3867.576

169 8 22169 8
3867.576,=|-47 0 -10|-4.7 0
-22 0 16.1|-22 0

= (16.9)(0)(16.1) + (8)(=10)(=2.2) + (—2.2)(—4.7)(0)
— [(=2.2)(0)(=2.2) + (0)(=10)(16.9) + (16.1)(=4.7)(8)]

_ 176460536 _ 78136 0. o
3867.576  3867.576

169 —-4.7 8|169 4.7
3867.576,=|-4.7 229 0(-4.7 229
-22 -10 022 -10

= (16.9)(22.9)(0) + (=4.7)(0)(=2.2) + (8)(—4.7)(~10)
— [(=2.2)(22.9)(8) + (~10)(0)(16.9) + (0)(—4.7)(—4.7)]

_ 376+403.04 _ 779.04

= = mA
3867.576 3867.576

IBA=]2—13=202mA—201mA=1mA
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Chapter 9

25.  See Figure 9-4.

(Rl + R2 + R3)IA — RZIB — R3IC = 0
—RyIp + (Ry + Ry)lg — Ryl = Vs
~R3ly — Ralg + (R3 + Ry + Rp)Ic =0

548]A — 33]]3 - ISIC =0
—3.3I,+4.12I5 - 0.82[c =15
—I.SIA - 08213 + 4521C =0

Coefficients are in kQ.

Section 9-4 Node Voltage Method

26. See Figure 9-5.
The current equation at node 4 is:

11 - 12 - 13 =0

Using Ohm’s law substitutions for the currents:
30-v, V,-40 VvV, _

82 68 147
30 Vi Vi A0 Vi _
82 82 68 60 147

Multiply each term in the last equation by (82)(68)(147) = 819,672 to eliminate the denominators.
9996(30) — 9996V, — 12,054V, + 12,054 — 5576V, =0
782,040 — 27,626V ,=0

782,040 82Q 47Q
Vig=Vy= =283V A
T 07,626 AN AW\
. I sa I3 L
30V — , R ; 100 Q
- 24 — 40V

L'z

Figure 9-5

27. Use Vyz =28.3 V from Problem 26.
_30V-V, 30V-283V

I = =20.6 mA
820 820
V=40V _283V-d0V
68Q) 68 Q2
h=ta 283V g3
147Q 147Q
95
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28.  See Figure 9-6.
11 —12 —13 =0
13 +]4 —]5 =0

— 15V

Figure 9-6

Substituting into the first equation and simplifying:

LS Ve Vi Vi Vs _,

270, —126.9V, 4TV, Vs _-15
126.9 27 47
20097, V, 15
1269 27 47

1.58V,4—0.037V; = 0.0319

Substituting into the second equation and simplifying:
V,=Vy +3—VB _Vp-15 ~0
27 4.7 15
Q_QJFL Ve Vy N 1.
27 27 47 47 15 5
0.037V4—0.037V3—0.213V - 0.067V + 0.738
0.037V,—-0.317V,,=—0.738

29. See Figure 9-7.
Node A: [1 —[2—13:0

NodeB: - 1,— ;=0
oV - 1
11:—A
Rl
IQZQ
R2
[3_ VA_VB
R3
Vy+45V
14:
R,
= Vatlsy
RS
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-V, V, V.=V,

Node A: =0
56 27 91
9 Va Va Va Ve
56 56 27 91 91
— 2457V, -5096V , —1512F, +ﬁ+i:
137,592 91 56
(25 (L2 o
137,592 91 56
—0.0659V,+ 0.0109V3 =-0.1607
Node B: Vi—Vy Vg+45 Vp+15 ~0

91 33 82

91 91 33 33 8 8

V, , ~2706V, ~7462V, ~3003, -(32)(45)-(33)15) _

91 246,246 2706
V. 1311710, 864 _

01 246246 2706

0.01097, — 0.0535V; = 0.3193

The characteristic determinant is:

‘—0.0659 0.0109

=0.0035 - 0.0001 = 0.0034
0.0109 -0.0535

—-0.1607  0.0109

0.0034V, = =0.0086 — 0.0035 = 0.0051

03193 —0.0535
_ 00051 _ oy
0.0034
~0.0659  0.1607

0.0034V = =0.0210 — 0.0018 = —0.0192
0.0109 —0.3193

V= 00192 _ sesv

0.0034
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30. See Figure 9-8. R, R,
Node A: ]1 —]2+13+14:0
Node B: 12+15 _]6:0
Node C: -+, +15=0

_AV-V, AV,

1 - T~ 5

1kQ 1kQ

ViV PR A P
1kQ 1kQ : }:
V.-V 10V-V

I = C A I = C

KO TS = — l— -
4 18V -V

"Tia BT e | Fewess

The kQ and V units are omitted for simplicity and the denominators are all 1.
Node A: (24 — VA) — (VA — VB) + (VC— VA) — VA =0
—4VA + VB + VC =-24

Node B: (V;— V) + (24— V) +(V5— 18) =0

VA - 3VB =-42
Node C: —(Vc—Vy)+(10-Vo)+ (18- V) =0
VA - 3VC =-28
The characteristic determinant is:
-4 1 1
1 -3 0] =(-4)(3)(=3) - (DH(E3)() - (H()(3)=-36+3+3=-30
1 0 -3
-24 1 1
=30V,=1(-42 -3 0 = (=24)(-3)(-3) = (-28)(-3)(1) — (1)(—42)(-3) =-2166 — 84 — 126
-28 0 -3
=-426
—-426

Viy=——=142V
30

-4 -24 1
=30Vp=| 1 =42 0| =(-4)(-42)(=3) + (1)(=28)(1) — (1)(-42)(1) — (—42)(1)(-3)
1 -28 -3

=-504 -28+42-72=-562

98
This document is available free of charge on Q stUdocu

Downloaded by Affan Ashraf (affanashraf37 @gmail.com)


https://www.studocu.com/row?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=solution-manual-of-thomas-l-floyd

31.

V= 362 _ 18.7V
30

—4 1 -24

Chapter 9

S30Ve=| 1 =3 42) = (=H(=3)(=28) + (1)(=42)(1) = (D(=3)(=24) — (D(1)(-28)

1 0 -28
=-336-42-72-28=-422

Ve= 42 141V
30

See Figure 9-9.
_ 432V 2.16 mA

7

Ve=4432V-20V=-15.7V
_ =525V -(-157V) 1043V
20kQ 20kQ

=328 pA

Is =522 pA

525V
16kQ
L =I— 1, =522 pA — 328 uA = 193 pA
V,=-525V + (193 pA)8 kQ)=-525V+1.55V==3.70 V
=37V _370 4
10kQ
=5 —L—1=2.16mA — 328 pA — 370 uA = 1.46 mA
Vs =—(1.46 mA)(4 kQ) = -5.85 V
V-V, -370V-(-585V) 2.14V
12kQ 12kQ 12kQ
I=1I+15= 179 pA + 1.46 mA = 1.64 mA

4

=179 pA

3
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