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Exercise 1Exercise 1
 If 24×1016 electrons pass through a conductor in ½ min. 

determine: a. Charge in coulombs.   b. Current.

a. 24×1016 electrons coulombs1045.38
electron1

coulombs106.1 3
19









b. Current = mA282.1
s30

C1045.38
t
Q 3









Exercise 2Exercise 2
 How long will it take 1600 mC to pass through a copper

conductor if the current is 0.5 A ?

s2.3
A5.0
mC1600

I
Qt

t
QI







Exercise 3Exercise 3
 How much charge has passed through a conductor if the 

current is 16 μA for 10 s ?

Charge Q = C160)s10)(A16(It 



Exercise 4Exercise 4
 For a current of 1 mA, how many electrons will pass a 

particular point in the circuit in 1 s ? Write the number out of
in full decimal form (all the zeros). Is it a significant number
for such a small current level ?

Charge Q = C101mC1)s1)(mA1(It 3

每個電子帶1.6×10-19Coulombs，
相對之下，每個coulomb含有ˊ6.242×1018個電子。
所以，

elctrons24210.6
C1

elctrons10242.6C101 15
18

3 


 



Exercise 5Exercise 5
Write the following quantities in the most convenient form 

using the prefixes in Table 2.1.
a. 0.05 A   = 50 mA
b. 0.0004 V  = 0.4 mV
c. 3 + 104 V = 10 kV
d. 1200 V  = 1.2 kV
e. 0.0000007 A  = 0.7 μ A
f. 32,000,000 V  = 32 MV



Exercise 6Exercise 6
What is the resistance of 1000 ft of No. 12 house wire?

No.12者，每1,000 ft電阻1.588Ω。因此，1000 ft的
電線的電阻為 1.588Ω。




 588.1
ft1000

588.1ft000,1R



Exercise 7Exercise 7
What is the area in circular mils of wires having the following 

diameters?
a. 1/32 in
b. 0.01 ft
c. 0.1 cm CM56.976)d(A

mils25.31din03125.0in
32
1d.a

2
milsCM

mils





CM550,1)d(A

mils37.39din03937.0cm1.0d.c
CM400,14)d(A

mils120din12.0ft01.0d.b

2
milsCM

mils

2
milsCM

mils










Exercise 8Exercise 8
What is the diameter in inches of wires having the following 

areas in circular mils?
a. 10,000 CM
b. 625 CM
c. 50,000 CM

in2236.0dmils61.223CM000,50d.c

in025.0dmils25CM625d.b

in1.0dmils100CM000,10d.a

mils

mils

mils









Exercise 9Exercise 9
 Determine the energy expended (in joules) to bring a charge of 

40 mC through a potential difference of 120 V.

推動40 mC的電荷跨越120 V的電位差，能量要用多少？

Joules8.4)mC40)(V120(VQW 



Exercise 10Exercise 10
What is the potential difference between two points in an 

electric circuit if 200 mJ of energy is required to bring a 
charge of 40 μC from one point to the other?

在多大的電位差下，推動40 μC的電荷
需要使用200 mJ的能量？

kV5
C40

mJ200
Q
WV

VQW










Exercise 11Exercise 11
 How much energy is required to move 18×1018 electrons 

through a potential difference of 12 V?

推動18×1018 個電子跨越12V的電位差，能量要用多少？

先算出18×1018 個電子帶有多少電荷，

Joules6.34)C88.2)(V12(VQW

C88.2
electron

C106.1electrons1018Q
19

18











Exercise 12Exercise 12
 How much energy is expended to maintain a current of 10 mA

between two points in an electric circuit for 5 s if the potential 
difference between two points is 20 mV?

電位差20 mV下，推動10 mA的電流達5 seconds，
需要多少的能量？
先求出推動的電荷量……

mJ1)mC50)(mV20(VQW
mC50)s5)(mA10(ItQ

?Q






Exercise 13Exercise 13
 Determine the internal resistance of a batteryDetermine the internal resistance of a battery--operated clock if operated clock if 

a current of 1.8 a current of 1.8 mAmA results from an applied voltage of 1.5 V.results from an applied voltage of 1.5 V.

利用歐姆定律 Ohm’s law

 33.833
mA8.1
V5.1

I
ER

電源電壓，使用符號電源電壓，使用符號EE，非，非VV



Exercise 14Exercise 14
 Determine the current through a soldering iron if 120 V is Determine the current through a soldering iron if 120 V is 

applied. The iron has a resistance of 18applied. The iron has a resistance of 18ΩΩ..

利用歐姆定律 Ohm’s law

A67.6
18

V120
R
EI 






Exercise 15Exercise 15
 Determine the voltage drop across a 2.2 MDetermine the voltage drop across a 2.2 MΩΩ resistor with a resistor with a 

current 0f 30 current 0f 30 μμAA pass through it. What resistance would be pass through it. What resistance would be 
required to limit the current to 1.5 A if the applied voltage isrequired to limit the current to 1.5 A if the applied voltage is
64 V?64 V?

跨越2.22 MMΩΩ電阻的電壓降 V

V66)A30)(M2.2(RIV 

若施予的電壓為若施予的電壓為64 V64 V，， 電流限於電流限於 1.5 A1.5 A，，
則使用的電阻的電阻值則使用的電阻的電阻值

 67.42
A5.1
V64

I
VR



Exercise 16Exercise 16
 Determine the resistance of 50 ft of 1/16Determine the resistance of 50 ft of 1/16--in. diameter copper in. diameter copper 

wire.wire.







m74.132
CM25.906,3
)ft50()ft/CM37.10(

A
R

CM25.906,3)d(A

mils5.62d
2

milsCM

mils



先求1/16in為多少ACM？

ρ的單位



Exercise 17Exercise 17
 Calculate the resistance of Calculate the resistance of 

600 ft of No 14 wire using 600 ft of No 14 wire using 
Table 2.2.Table 2.2.

No.14者，每1,000 ft電阻
2.525Ω。因此，600 ft的
電線的電阻為




 515.1
ft1000

525.2ft600R



Exercise 18Exercise 18
 Determine the diameter (in inches) of a copper inductor having Determine the diameter (in inches) of a copper inductor having 

a length of 200 ft and a resistance of 0.2 a length of 200 ft and a resistance of 0.2 ΩΩ..

in102.0d
mils83.101CM370,10d

CM370,10
2.0

)ft200()ft/CM37.10(
R

A

A
R

mils

CM

















Exercise 19Exercise 19
What is the resistance of 1 What is the resistance of 1 

mi of No.12 house wire? mi of No.12 house wire? 
How does it compare with How does it compare with 
the resistance of 1 the resistance of 1 kkΩΩ
connected to the end the connected to the end the 
conductor?conductor?

No.12者，每1,000 ft 電阻1.588 Ω。因此，1 mi的電
線的電阻為（1 mi = 5,280 ft）




 k138.8
ft1000

588.1ft280,5R



Exercise 20Exercise 20
 If the resistance of a copper conductor is 2If the resistance of a copper conductor is 2ΩΩ at room at room 

temperature (T = 20temperature (T = 20°°C), what is its resistance at 100C), what is its resistance at 100°°C (the C (the 
boiling point of water)?boiling point of water)?














63.2
5.254

)20(5.334R

R
1005.234

2
205.234

R
tT

R
tT

2

2

2

2

1

1



Exercise 21Exercise 21
 At what temperature will the resistance of a No. 8 copper wire At what temperature will the resistance of a No. 8 copper wire 

double if its resistance at T = 20double if its resistance at T = 20°°C is 1 C is 1 ΩΩ??

C5.234t
2

t5.234
1

205.234
R

tT
R

tT

2

2

2

2

1

1
















Exercise 22Exercise 22
 If the resistance of a copper conductor 400 ft long is 10 If the resistance of a copper conductor 400 ft long is 10 ΩΩ at at 

room temperature (T = 20room temperature (T = 20°°C), what is its resistance at C), what is its resistance at --2020°°C?C?














43.8
5.254

)10(5.214R

R
205.234

10
205.234

R
tT

R
tT

2

2

2

2

1

1



Exercise 23Exercise 23
a. Determine the resistance of a modeled composition resistor a. Determine the resistance of a modeled composition resistor 

with the following color bands: red, red, brown, gold.with the following color bands: red, red, brown, gold.
b. Indicate its expected range of values.b. Indicate its expected range of values.

a. Resistance is 220a. Resistance is 220Ω±Ω±5%5%

b. Eb. Expected range of valuesxpected range of values: 209209ΩΩ~231~231ΩΩ



Exercise 24Exercise 24
 Determine the color bands of a 100 Determine the color bands of a 100 kkΩΩ resistor with a resistor with a 

tolerance of 5%.tolerance of 5%.

100 100 kkΩΩ = 10= 10××101044

brown/black/yellow/Gold



Exercise 25Exercise 25
 Determine the color bands of a 3,952 Determine the color bands of a 3,952 ΩΩ resistor with a resistor with a 

tolerance of 10%.tolerance of 10%.

orange/white/gold/silver
橙、白、金、銀



Exercise 26Exercise 26
 Determine the power delivered by a 12 V battery at a current Determine the power delivered by a 12 V battery at a current 

drain of 240 drain of 240 mAmA..

W88.2)mA240)(V12(EIP 



Exercise 28Exercise 28
 A 280 W television set is connected to a 120 V outlet. A 280 W television set is connected to a 120 V outlet. 

Determine the current drawn by the set.Determine the current drawn by the set.

A33.2
V120
W280

E
PI

EIP







Exercise 30Exercise 30
 Calculate the cost of using the following appliances for the Calculate the cost of using the following appliances for the 

indicated time period if the unit cost is 9 cents/kWh. indicated time period if the unit cost is 9 cents/kWh. 
a. Six 60 a. Six 60 --W bulbs for 6 h.W bulbs for 6 h.
b. 8b. 8--W clock for 30 days (1 month).W clock for 30 days (1 month).
c. 160c. 160--W television set for 4 h 30 min. W television set for 4 h 30 min. 
d. 5000d. 5000--W clothes dryer for 45 min.W clothes dryer for 45 min.

cents51.111)kWh/cents9)(kWh39.12(Cost

kWh39.12
1000

)h4/3)(W5000()h5.4)(W160(
1000

)day/h24)(days30)(W8()h6)(W60)(6(kWh













Exercise 32Exercise 32
 How long can we use a welding unit for $1.00 if the unit draws How long can we use a welding unit for $1.00 if the unit draws 

14 A at 220 V and the cost is 9 cents/kWh?14 A at 220 V and the cost is 9 cents/kWh?

$1.00使用多少kWh？

kWh11.11
kWh/cents9

cents100
kWh/cents9

00.1$


h61.3t
1000

t)A14)(V220(kWh11.11
1000

PtkWh







Exercise 34Exercise 34
a.  A 2.2a.  A 2.2--hp motor has an input power demand of 2,400 W. hp motor has an input power demand of 2,400 W. 

Determine its efficiency.Determine its efficiency.
b.  If  the applied voltage is 120 V, find the input current.b.  If  the applied voltage is 120 V, find the input current.
c.  What is the power lost in the energy transfer (in watts)?c.  What is the power lost in the energy transfer (in watts)?

W759W1641W2400PPlostPower.c

A20
V120
W400,2

E
PIEIP.b

%4.68%100
W400,2

)hp/W746)(hp2.2(
P
P.a

oi

i
i

i

o









Exercise 36Exercise 36
 Find the total resistance of the networks in Fig. 2.55.Find the total resistance of the networks in Fig. 2.55.

6521T

T

RRRRR.b

3044886R.a







Exercise 38Exercise 38
 For the circuit in Fig. 2.57, For the circuit in Fig. 2.57, 

determine: determine: 
a. Ra. RTT..
b. I.b. I.
c. Vc. V33..
d. Pd. P22..

W24)6()A2(RIP.d

V24)12)(A2(IRV.c

A2
20

V40
R
EI.b

201262R.a

2
2

2
2

33

T

T














Exercise 39Exercise 39--aa

 Determine the unknown Determine the unknown 
quantities for the networks in quantities for the networks in 
Fig. 2.58a.Fig. 2.58a.

V22)11)(A2(RIE
11RRRR

4
A2
V8R

A2IW16RIP

T

321T

1

3
2










Exercise 39Exercise 39--bb

 Determine the unknown Determine the unknown 
quantities for the networks in quantities for the networks in 
Fig. 2.58b.Fig. 2.58b.

V71E
V51)17)(A3(RIV20E

17RRRR

4
A3
V12R

5RW45R9RIP

2

T2

321T

1

222
2












Exercise 40Exercise 40--aa

 Determine the unknown voltage for the circuit in Fig. 2.59 Determine the unknown voltage for the circuit in Fig. 2.59 
using Kirchhoffusing Kirchhoff’’s voltage law.s voltage law.

V23VV
V11V5V16V

V23V
0VV12V5V16

35

4

3

3









Exercise 40Exercise 40--66

 Determine the unknown voltage for the circuit in Fig. 2.59 Determine the unknown voltage for the circuit in Fig. 2.59 
using Kirchhoffusing Kirchhoff’’s voltage law.s voltage law.

V28V16V44V
0V4VV16V40

V40EV

2

2

3








Exercise 41Exercise 41
 Determine the voltage VDetermine the voltage V33 and Vand V44 using the voltageusing the voltage--divider rule divider rule 

for the network in Fig. 2.60.for the network in Fig. 2.60.

V6.9E
RRR

RRV

V6.3E
RRR

RV

321

32
4

321

3
3














Exercise 42Exercise 42
 Determine RDetermine R22 for the given voltage level for the network in Fig. for the given voltage level for the network in Fig. 

2.61 using the voltage2.61 using the voltage--divider rule.divider rule.








k6R

V12E
RR

RV

2

21

2
2



Exercise 43Exercise 43
 Determine the voltage levels VDetermine the voltage levels V11 and Vand V33 and E for the circuit in and E for the circuit in 

Fig. 2.62.Fig. 2.62.

V9VVVE

V1V
R
V2

R
V

V6V
R
V2

R
V

321

3
23

3

1
21

1









Exercise 44Exercise 44
 Determine the total resistance of the networks in Fig. 2.63.Determine the total resistance of the networks in Fig. 2.63.

321T

321T

21T
21T

R
1

R
1

R
1

R
1

k639.1k100//k10//k2R//R//RR.b
R
1

R
1

R
195.380k8//k4.0R//RR.a









Exercise 45Exercise 45
 Determine RDetermine R11 for the networks in Fig. 2.64.for the networks in Fig. 2.64.








k1R

k625.0k10//k2//RR//R//RR.b
k6R

k4.2k4//RR//RR.a

1

1321T

1

121T



Exercise 46Exercise 46--11

 For the network in Fig. 2.65 determine: For the network in Fig. 2.65 determine: 
a. Ra. RTT.       b. I.       c. V.       b. I.       c. V11.       d. V.       d. V33.       e. P.       e. P22..

321T

321T

R
1

R
1

R
1

R
1

k765.1k15//k6//k3R//R//RR.a







Exercise 46Exercise 46--22

 For the network in Fig. 2.65 determine: For the network in Fig. 2.65 determine: 
a. Ra. RTT.       b. I.       c. V.       b. I.       c. V11.     d. V.     d. V33.       e. P.       e. P22..

W6.0
k6

)V60(
R
E

R
VP.e

V60EV.dmA20
R
E

R
V

I.c

mA20
R
E

R
V

I.cmA99.33
k765.1

V60
R
EI.b

2

2

2

2

R
2

2

3
11

R
1

11

R
1

T

2

1

1















Exercise 47Exercise 47--aa

 Determine the unknown Determine the unknown 
quantities for the networks quantities for the networks 
in Fig. 2.66a.in Fig. 2.66a.

mA8
R
EIV24VE

V24)k6)(ma4(RIV
k6Rk3R//k6R//RR

T
2

222

2121T








Exercise 47Exercise 47--bb

 Determine the Determine the 
unknown quantities for unknown quantities for 
the networks in Fig. the networks in Fig. 
2.66b.2.66b.

A333.3IIIA833.2
471.8

V24
R
VI

471.8R4R//R//RR

4RA6
R

V24
R
EI9RW64

R
VP

A5.0
48

V24
R
VIV24EVVV

321
3

3
3

1321T

T
TT

1
1

2
1

1

2

2
2321

















Exercise 48Exercise 48
 Determine the unknown currents for the circuits in Fig. 2.67 Determine the unknown currents for the circuits in Fig. 2.67 

using Kirchhoffusing Kirchhoff’’s current law.s current law.

A0I0IA4A4A8

A4IA10A6IIII.b
A2IA1IA3

A8IIA1IA7I

IA3A10.a

33

44654

33

5522

2












Exercise 49Exercise 49
 Determine the currents IDetermine the currents I11 and Iand I22 in Fig. 2.68 using the current  in Fig. 2.68 using the current  

divider rule. What is the ratio Rdivider rule. What is the ratio R11/R/R22? How does it compare ? How does it compare 
with the ratio Iwith the ratio I11/I/I22??

1

2

2

1

12

21

2
1

I
I

R
R

mA667.1III

mA333.8
k40k8

k40mA10
RR

RII
















Exercise 50Exercise 50
 Determine RDetermine R11 for the for the 

network in Fig. 2.69 using network in Fig. 2.69 using 
currentcurrent--divider rule.divider rule.







k16
I

V
R

kV64)k8)(A8(RIV

A8A4A12III

1

R
1

2RR

1R

1

22

2



Exercise 51Exercise 51
 Find IFind I11, I, I33, and I for the , and I for the 

network in Fig. 2.70.network in Fig. 2.70.

mA90IIII

mA80
k1.0
V8

R
VImA8

k1
V8

R
VI

VVVV
V8)k4)(mA2(RIV

321

3

3
3

1

1
1

3221

222
















Exercise 52Exercise 52
a.  Sketch the location and connecting of ammeters and a.  Sketch the location and connecting of ammeters and 

voltmeters used to measure the currents Ivoltmeters used to measure the currents I11 and Iand I33 and voltages and voltages 
VV11 and Vand V33 in Fig. 2.71.in Fig. 2.71.

b.  Using a voltmeter with an ohmb.  Using a voltmeter with an ohm--perper--volt rating of 1000, volt rating of 1000, 
determine the indication of meter when it is placed across the determine the indication of meter when it is placed across the 
44--kkΩΩ resistor if the 50resistor if the 50--V scale is used.V scale is used.

c.  Repeat part (b) for a meter employing an ohmc.  Repeat part (b) for a meter employing an ohm--perper--volt rating volt rating 
of 20,000.of 20,000.

d. Repeat part (b) for a DMM with an internal resistance of 11 d. Repeat part (b) for a DMM with an internal resistance of 11 
MMΩΩ..

e. Show the connection for a wattmeter reading the power e. Show the connection for a wattmeter reading the power 
delivered to Rdelivered to R33 and Rand R44..
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