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Problem Workbook Solutions

Circuits and
Circuit Elements

Additional Practice A

Givens Solutions
1. R=160kQ Rey =R;+ R, + R; =2.0R+3.0R+7.5R=12.5R
R;=2.0R Ry = (12.5)(160 k) = | 2.0 x 10° kQ
R2:3.0R
R3:7.5R
8 1 2 1
2. R=5.0x10"Q Reyg=Rj+Ry+ R3=5R+ZR+3R
1
R;=3R 35430+ 21 86 86 0 5
Ry=—r % R=—R=—(50%x10°Q)=|4.1x10°Q
) “ 105 105 105( )
RZZ;R
R;=:R
3. Ry=16kQ Ry=Ryy— Ry~ Ry~ Ry=82kQ - 16 kQ - 22kQ - 32kQ = 12 k2
R2=22k§2
R3:32kQ
Ry, =82kQ
4. R,=3.0kQ Roy =Ry +Ry+R; =3.0kQ+4.0 kQ +5.0 kQ = 12.0 kQ
R, =4.0kQ oo (AV)?
R; =5.0kQ R
_ _ 4 4 _ 4
P = (0.0100)(3.2 MW) = AV =[PR,, =+/(3.2x 10* W)(1.20x 10* Q) = | 2.0 x 10* V
0.032 MW

5.R,=45Q Rp=R;+R,=45Q+40Q=85Q]
R;=4.0Q R;3=R; +R3=45Q+16.0Q=|20.5Q
R;=16.0Q
3 Ry3=R,+R3=4.0Q+16.0Q=|20.0Q

6. R;=2.20x 10> Q Because the current is unchanged, the following relationship can be written.
2
AV;=1.20x10°V \QZ Vs
AV;=138V Ry Rj+R;

R.— ViR — ViR; (138 V)(220 Q) — (120 V)(220 Q)
? v, 120V

~ 30400 VeQ—26400V+Q 4000 Ve Q2

[zl
120V 120V

2
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7. R;=3.6x107°Q Ryg=R;+R;=36x10°Q+84x10°Q=44%x10"Q
—6
Ry=84x107"Q P=I’R, = (280 A)*(4.4x 107° Q) =
I1=280A

Additional Practice B

1.R,=1.8Q 1 1 1
Ryg=|—+—+
R2=5.0Q

-1 1 1 1 \!
= + +
1.8Q 50Q 32Q

R;=32Q 1 1 1\ 1\
R,,=10.55—+0.20 —+0.031 —| =|0.78 —| =|1.3Q
{05 w00 groom g o

R RzR_s

2. R=450Q 1 1 1\t 1 1 1\
Ry=|—+—+—| = + +
R,=R R, R, R; 450Q  900Q  220Q
R2=2.0R 1 1 1 -1 1 -1 5
R,; =(0.0022 — +0.0011 — +0.0045 —| ={0.0078 —| =[1.3x10*Q
R3=0.50R “ ( Q Q Q Q
3. R;=2.48x1072Q e[l 2 -1 1 2 -1
Ry =6.00% 107 Ry R le00x107Q  248x1070Q

1 1\! 1\!
R,=[167 — —80.6 —| =(86— :-0.0129

4.R,=R (1 11 1)1 (1 11 1 )1
Ry=|—+—+—+—| =l=+—+—=+—
R,=3R R, R, R; Ry R 3R 7R 1IR

R;=7R R _/231+77+33+21\—1_(362)—‘_<1.57)—1
eq — - =5
R,=1IR \ 231R | \231R R
_ -2 )
Ry =638x107°Q R=1.57R,=1.57(6.38 x 107~ Q) = 0.100 Q
5. ratio=1.22 x 1072 Q/m a. R=(ratio)(/) = (1.22x 107 Q/m)(1.813 x 10° m) = | 2.21 x 10* Q
/=1813 km
1 1 1 1\t (2 4 5 20\
R1=%R b. Ryy=|—+—+—+—| =|-+-+—-+—
R, R, R; Ry R R R R
RZZZR
1 R, =|2 e °1 e 3.23%x108Q
R3=3R “7\ R 1.00x 1010Q :
1
R4_%R
6. AV=144V b (V)
P=225W R

(AV)? (14.4V)?
R= =——=10.922Q
=

477 R 0922Q
R| 4

Ry =

=0.230 Q

AV 144V
I=—= =|62.6 A
R, m0n 264
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7. L=322%10"km 1 L _
Reg=Ni— where N ==and R = (ratio)/
/=1.00x10° km R /
ratio=1.0 X 1072 Q/m R :{ L 71:[ 322x10°m 71:319
AV =150V @ [(ratio)/?] [ (1.0x 107 Q/m)(1.00 x 10° m)?

AV 150V

eq

Additional Practice C

1. R;=6.60x10*Q Rp;=R; + R, =660 Q+ 240 Q =900 Q
R, =2.40x10>Q 11\t 1 1 )—1
Rppz=|m>—t+—| =|—=+
R3;=2.00x10>Q R, Rj 900 Q2 200 Q
= 2 1 1\ 1\
Ry=2.00x10"Q Ry3=[0.00111 — +0.00500 —| =[0.00611—| =164Q
Q Q Q
Req:R123+R4:164Q+ZOOQ: 364Q
2. AV=24V R,=R,+R,=20Q+40Q=6.0Q
R1:2.OQ 1 1 -1 1 1 -1
Ryy=|—+—| =|——+—=
R,=40Q R; Ry 60Q 30Q
R3:6.0Q 1 1 -1 1 -1
Rz =[0.17 =+033 —| =(050—| =2.0Q
R;=3.0Q Q Q Q
1 1\t 1 1\t
Ry=\|7—""+—| =|l—7+-—x
R;> Ry 60Q 20Q
1 1\ 1\!
Reg={0.17 = +0.50 —| =[0.67 —| =15Q
Q Q Q
AV 24V
I=—="1=o]16A
3.R;=25Q R;;=R;+R,=25Q+35Q=6.0Q
R,=3.5Q 1 1\t 1 1\
’ Ripz=|=—+—| =|l—x+7—x
= 1 1\ 1\
Ry=4.0Q R123=(0.17§+0.33§) =(0.50§) =20Q
R5:1.0Q
_ 1 1\ 1 1\
AV=12V Rys=|—+—| = i
R; Rs 40Q 1.0Q

Rys=

1 1\7! 1\!
025—+10—| =[12=| =0.83Q
Q Q Q

Req :R123+R45:2.0Q+0.8?)Q:

AV 12V
I==—= =

=——=43A
R 28Q
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4. AV=1.00x10°V

11\t 1 1\t
Rpy=|l—+—| =|l—+——
R;=15Q R; R, 15Q 3.0Q
R, =3.0Q 1 1\-! 1\-!
R;>=[0.67—=+0.33—| =(1.00—| =1.00Q
R;=1.0Q Q Q Q

Ry =Rj;+R3=1.00Q +1.0Q =
(AV)?  (1.00 x 10> V)? =
P= = =|5.0x10"W
- 00

eq

5. AV=2.00x10"V AV 2.00x10°V o
Req == g .~ 20x10°° Q
I 1.0x10°%A

I=1.0x10°%A
RI:r R12:R1+R2:1‘+3T=41‘
R, =3r Rs34y=R3+ Ry=2r +4r=06r

= 1 A S A
R3 2r Req: i B P
R4=4r R]Z R34 4r 61

R 342\ 5\ 12
= =|— = —7
T\ 12r 12r 5

5 5 1 10
r=—R,,=—(2.0x10" Q)=[83x10"Q
SRy = )=[83x10° 0]

6. P=6.0%x10°W (AV)>  (220V)? =
R= = =[8.1x10 " Q
Tt e

AV =220V
RIZ = R45 =2R = 2(0081 Q) =0.16 Q

1 1 1\! 1 1 1\
Rppsgs =|m>—+—+—| = + +
R R; Ry 0.16Q 0.081Q 0.16Q

1 1 1\ 1\!
R12345 =(6.2 5 +12 5 +6.2 a =24 5 =0.042 Q

Reg = Ry2345 + Rg=0.042 Q +0.081 Q=0.123 Q
(AV)? (220 V)? =

P= = —[39x10°W
R, " om0 3.9%10° W]

Additional Practice D

1. R=81x107Q a poAV_ 220V
R,y =0.123 Q Ry 0.123Q

AV =220V AV12345:IR12345:(1800A)(0042 Q):76V

Ri;=Ry5=0.16 Q AV =AV)y3y5 =

R12345 =004ZQ AV3 76V 2
L=—=——————=[94X%X10"A
3 R; 8.1x1072Q

=1800 A
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b. AV]Z = AV12345 = 76 V
AV, 76V
112:—12: =48X102A
R, 0.16Q
L=1I,=[48x10*A
AV, =DR, = (4.8 10> A)(8.1x 1072 Q) =
€. Same as part b:
I,=]48%x10%A
2. AV=12V a. AV =IRy;5=(43A)(0.83Q)=3.6V
R=250Q AV =AV,5=
R;=3.0Q
AVs 36V
R,=40Q I5:R_5:1.OQ:
R5 = 1.0 Q
b. AV 5;=1IR;5; = (43A)(2.0Q)=8.6V
R12 —6.00 123 123 ( )( )
R123 — 20 Q AVIZ = AV123 = 86 V
B AV, 8.6V
Ry5=0.83Q L=I,=—"22="""=114A
R, 60Q
Ry =2.8Q
s AV =R = (14 A)(2.5Q) =

C. 145=I=4.3A

AV45 = 145R45 = (43 A)(083 Q) =36V

Vy=AVys =

AV

4=

Ry

%’w

o

o<
Il
o
o
S
<

d. AV;=AV,5; =[86V]

AV
L=—3=

R;

8.6V

——=[29A
3.0Q
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3.R,=15Q

R,=3.0Q
R;=2.0Q
R;=5.0Q
Rs=7.0Q
Rg=3.0Q
R,=3.0x10'Q
AV=2.00%10"V

Solutions
R23:R2+R3 :3OQ+ZOQ:5OQ

Rpz4 =

1 1)1 1 1 \!
—_ =|— 4 —
Ry; Ry 500 5.0Q

Rpz4 =

1 -1
0.40—) =25Q
Q

R56:R5+R6:7.OQ+3.OQ:IO.OQ
. R Lt !
%7 "\Rss R, 100Q  30Q

1 1\! 1\!
Rs67=(0.100 — +0.033 —| =(0.133 —| =7.52Q
Q Q Q

Req:R1+R234+R567:ISQ+2.5Q+7.SZQZZSQ

AV 2.00x10°V
Ry 25Q
AVy34=IRy3, = (80 A)(2.5 Q) = 2.0 x 10>V

AV, =AV,3,=2.0x 10>V

AV, 200V :
L=—2=""=l40x10'A
1= 50 - 40x10A

a. ] =80A

b. AV23 :AV234 =200V

AVy; 200V
Ry 50Q

I;=1;=40x10'A
AV3=1I3R; = (40 A)(2.0 Q) =|8.0x 10'V

123: :40A

C. 1567:IZSOA
V557 = 1567R567 = (80 A)(752 Q) =600V
AV56 = AV567 = 600 \%

L _AVs_ 600V _
T Ry 100Q

Is=1I55=[6.0x10" A
AVs = I3Rs = (60 A)(7.0 Q) =

d. AV, =AVs,=[6.0x10°V
AV, 600V :
I =—f=—=|20%x10"A
=" 0
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