Solutions to Test Bank

Chapter 2
2.1
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(b)
There are 7 nodes (0, 1, 2, 3, 4, 5, 6).
()
There are 3 simple nodes (1, 2, 4). Simple node connects two elements.
(d)
There are 4 essential nodes (1, 2, 4). Essential node connects three or more elements.
(e)
There are 9 branches.
()

There are three meshes:

Vs-R1-R2-Rsa-R7
Rs-R3-Rs5-Rs
R7-Re-Rs
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(9)

There are 7 loops.

(h)

Vs-R1-R2-R3-Rs5-Rs
Vs-R1-R2-R3-R5-Rs-R7
Vs-R1-R2-Rs4-R6-Rs
R7-R4-R3-Rs-Rs

2.2

Application of Ohm's law yields

VAR
R 1kQ

=Y 2V _o5maA
R, 2kQ

=Y OV ima
R, 5kQ

p1=Vsxl1 =5V x5 mA =25 mW (absorbed)

p2 = Vsxl2 =5V x 25 mA =12.5 mW (absorbed)

p3 = Vsxl3 =5V x 1 mA =5 mW (absorbed)

pvs = VsX(-l1 - 12 - 13) =-5V x 8.5 mA =-42.5 mW (released)

pr+p2+ps+pvs=0

2.3

(@)
Vi=Rele=6kQx2mA =12V
(b)

|5=\é—z=§|2(—\§/2=4mA
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(©)

la=ls+le=4 mA+2mA=6mA

(d)
V3=Rala=1kQX6MA=6V
(e)
V2=V3+V4=12V+6V =18V
()

3:\é—Z=28T\g/2:3mA
(@)

2_\4—22:;8%: mA
(h)
li=h+Is3+14=2mMA+3mA+6mA=11mA
(i)
Vi=Ril1=1kQx11mA=11V
1)
s=V1+V2=11V+18V =29V
2.4
Req = 25 kQ

% Chapter 2, Test Bank, 2.4

clear all;format long;
R1=10000;R2=33000;R3=88000;R4=19000;R5=70000;R6=12500;R7=30000;R8=42000;
Ra=P([R7,R8])

Rb=R6+Ra

Rec=P([R5,Rb])

Rd=R4+Rc

Re=P([R2,R3,Rd])

Req=R1+Re
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Answer :

Ra =

17500
Rb =

30000
Rc =

21000
Rd =

40000
Re =

15000
Req =

25000
2.5
erq =3.8kQ

% Chapter 2, Test Bank, 2.5

clear all;format long;
R1=1700;R2=7000;R3=1800;R4=4000;R5=12000;R6=1000;R7=2000;R8=3000;R9=6000;
Ra=P([R7,R8,R9])

Rb=R6+Ra
Rc=P([R4,R5,Rb])
Rd=R3+Rc
Re=P([R2,Rd])
Req=R1+Re
Answer:
Ra =

1000
Rb =

2000
Rc =

1200
Rd =

3000
Re =

2100
Req =

3800
2.6
erq =2kQ

% Chapter 2, Test Bank, 2.6

clear all;format long;
R1=4000;R2=6000;R3=3000;R4=5000;R5=3000;R6=12000;R7=3000;R8=6000;R9=8000;
Ra=P([R7,R8,R9])

Rb=P([R5,R6])

Rc=R3+Rb+Ra+R4

Reg=P([R1,R2,Rc])

Answer:
Ra =

1600
Rb =

2400
Rc =

12000
Req =

2000
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2.7

(@ Ra=R7||Rs=2kQ

(b) Ro=Re + Ra=4 kQ

() Re=Rs||Rp =2 kQ
(d)Re=Rz2||R3=1.2 kQ

(e) Reg=R1+ Rd+ Rs+ Rc =6 kQ

11 R1 V1 Rd V2 R4 V3
—>

¥g

12v <+> Rc
= 2k

(f) I1 = Vs/Req =12 V/I6 KQ =2 MA
@ Vr=Ril1=2kQx2mA=4V
VrRdi=Rdl1=12kQx2mA=24V
VrRe=Rsl1=08kQx2mA=16V
VRe=Rcl1=2kQx2mA=4V

(h)Vi=Vs-Vr=12V-4V =8V
V2=V1-VrRi=8V-24V =56V
V3=V2-Vrs=56V-16V=4V

(i)
v
R, 4kO
Iy ==Y _1ma
R, 4KQ
@)
Vi=Vi-Rele=4V-2kQx 1mMA=4V-2V =2V
I, =va = 2V _0,6667mA
R, 3kO
1, =vs = 2Y _03333mA
R, 6kO

% Chapter 2, Test Bank, 2.7

Vs=12;
R1=2000;R2=2000;R3=3000;R4=800;R5=4000;R6=2000;R7=3000;R8=6000;
Ra=P([R7,R8])

Rb=R6+Ra
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Rc=P([R5,Rb])
Rd=P([R2,R3])
Reg=R1+Rd+R4+Rc
11=Vs/Req
VR1=R1*I11
VRd=Rd*I1
VR4=R4*11
VRc=Rc*I1
Sum1=VR1+VRd+VR4+VRc
V1=Vs-VR1
V2=Vs-VR1-VRd
V3=V2-VR4
15=V3/R5
16=V3/Rb
V4=V3-R6*16
17=V4/R7
18=V4/R8

Answers:
Ra =
2000
Rb =
4000
Rc =
2000
Rd =
1200
Req =
6000
11 =
0.002000000000000
VR1 =
4
VRd =
2.400000000000000
VR4 =
1.600000000000000
VRc =
4
Suml =
12
Vi

8
V2
-600000000000000
V3
.000000000000000

a1 on

9.999999999999998e-04

()]
1

9.999999999999998e-04

<
N
1

2
6.666666666666666e-04

3.333333333333333e-04

2.8

(a) Ra= R3||Re = 16.8 KQ, Ro = Rs || Rs = 19.2 k2, R = Ra + Rb = 36 kQ
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(b)

Vi Ic
—>
Ill IZl
z z meo 2
=0
(c)
1 1 36000
_ R, _ 9000 _ 9000
bRl ™ e 1 T ™M 36000, 36000 36000
R R, R 9000 12000 36000 9000 12000 36000
=4 mA x =2mA
4+3+1
1 1 36000
_ R, _ 12000 _ 12000
bl A T T 1 ™00 36000 36000
R R, R 9000 12000 36000 9000 12000 36000
=4 mA x =1.5mA
4+3+1
1 1 36000
_ R, _ 36000 _ 36000
lo=loxg—F 7 =4mAx— 1 T~ AMAX 35500 36000 36000
— + + + +
R R, R 9000 12000 36000 9000 12000 36000
=4 mA x =0.5mA
4+3+1
(d)
I, =1 x Ri  _o5max—28 ka-035mA

R, +R, 24456
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Rc
36k



R 24

I, =1 x—2__ — 0.5mAx—o—KkQ=0.15mA
R,+R, 24+ 56

I, = ICXL:O.SmAxikQ:OAmA
R +R, 24+ 96

I, = I x—%5 __ —05mAx—22 _kQ=0.1mA
R +R, 24+ 96

(e)

Vi=Rili=9kQx2mA=18V
V2=Rsl5=24kQQx04mA=9.6V

% Chapter 2, Test Bank, 2.8
clear all;format long;
Is=4e-3;
R1=9000;R2=12000;R3=24000 ;R4=56000 ; R5=24000 ; R6=96000;
Ra=P([R3,R4])

Rb=P([R5,R6])

Rc=Ra+Rb
11=1s/R1/(1/R1+1/R2+1/Rc)
12=1s/R2/(1/R1+1/R2+1/Rc)
Ic=1s/Rc/(1/R1+1/R2+1/Rc)
13=1c/R3/(1/R3+1/R4)
14=1c/R4/(1/R3+1/R4)
15=1c/R5/(1/R5+1/R6)
16=1c/R6/(1/R5+1/R6)
V1=R1*I1

V2=R5*15

VR3=R3*13

V1oop=-V1+VR3+V2

Answers:
Ra =

16800
Rb =

19200
Rc

36000

-002000000000000

-001500000000000

N
noilnoi

5.000000000000000e-04

w
1]

3.500000000000000e-04

IN
1

1.500000000000000e-04
4.000000000000001e-04

1.000000000000000e-04

<
=
1

18
V2 =
9.600000000000001
VR3 =
8.400000000000000
Vloop =
1.776356839400251e-15
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2.9

(@ Ra=Rs||Re=2.4kQ, Ry = R3 || Ra = 3 kQ.

(b) Req =8 kQ
11 R1 Vi Rb V2 R4 V3
M AN
2k 3k 0.6k

16V <+> Ra
_ 2.4k

0
(c)
RV VAP
R, 8kQ
(d)

VRi=R1l1=2kQ x2mA=4V
VR =Roli=3kQx2mA=6V
Vra=Rsl1=06kQx2mA=12V
VRa=Ral1=24kQx2mA=48V

(€)

V1i=Vs-Vr1i=16V-4V =12V
V2=V1-VrR=12V-6V=6V
V3i=V2-Vre=6V-12V =48V

()
Vv

l, = v _ OV i 5ma
R, 4kQ
Vv

=k OV _g5ma
R, 12kQ
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Vv

. = v 48V oma
R, 4kQ
Vv

.= w48V _ 6 ema
R, 6kQ

%Chapter 2, Test Bank, 2.9
clear all;

Vs=16;
R1=2000;R2=4000;R3=12000;R4=600 ;R5=4000;R6=6000;
Ra=P([R5,R6])
Rb=P([R2,R3])
Req=R1+Rb+R4+Ra

11=Vs/Req

VR1=R1*11

VRb=Rb*11

VR4=R4*11

VRa=Ra*11

V1=Vs-VR1

V2=V1-VRb

V3=V2-VR4

12=VRb/R2

13=VRb/R3

15=V3/R5

16=V3/R6

Answers:
Ra =

2400
Rb =

3000
Req =

8000
11 =
0.002000000000000
VR1 =

4
VRb =
6
VR4 =
1.200000000000000
VRa =
4._800000000000000
V1l =
12

V2

6
V3
-800000000000000

-001500000000000

N
noimndiI

5.000000000000000e-04

-001200000000000

1ol

7.999999999999999e-04
2.10

Delta to wye conversion:
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R,R

a=——2—=12kQ
R, +R, +R,
__ RR, 480 Q
" R +R,+R,
- R gk
R +R, + R,
R6 Vi
AW\
2.6k
Ra
1.2k
Vi
$ o  Ta
5V <t>vs
R g %7

0
Rda=Rb+ Rs=2kQ
Re = Rc + Rs = 3 kQ)
Ri=Rd || Re = 1.2 kQ
Voltage Divider rule:
R, +R;
L=V, x =24V
Rs + R, + R;
Rf
V, =V, =1.2V
R, + R, + R
R4
V, =V, x =0.912Vv
p TRy
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V, =V, XL:OASV
R +R

C 5

% Chapter 2, Test Bank, 2.10
clear all;
Vs=5;R1=2000;R2=3000;R3=7500;R4=1520;R5=1200;R6=2600;
[Ra,Rb,Rc]=D2Y([R1,R2,R3])
Rd=Rb+R4

Re=Rc+R5

Rf=P([Rd,Re])
V1=Vs*(Ra+Rf)/(R6+Ra+Rf)
VF=Vs*(RT)/(R6+Ra+RT)
V2=Vf*R4/Rd

V3=Vf*R5/Re

Answers:
Ra =
1200
Rb =
480
Rc =
1800
Rd =
2000
Re =
3000
Rf =
1200
V1l =
2.400000000000000
Vf =
1.200000000000000
V2 =
0.912000000000000
V3 =
0.480000000000000
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