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Exercise 1

A If 24x10%% electrons pass through a conductor in %2 min.
determine: a. Charge in coulombs. b. Current.

1.6 x10 °coulombs
1 electron

— 38.45x10*coulombs

a. 24x1016 electrons X

38.45x1073C
b. Current = 9 - =1.282mMA

t 30s




Exercise 2

 How long will it take 1600 mC to pass through a copper
conductor if the current1s 0.5 A ?

=2
t

‘o Q _ 1600mC _ 39
I 0.5A




Exercise 3

 How much charge has passed through a conductor if the
current is 16 pA for 10 s ?

Charge Q = It = (16pA)(10s) =160uC



Exercise 4

O 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 = It = (ImA)(1s) =1ImC =1x107°C

H{BES#51.6 X 101°Coulombs -
B¥TZ N - B{@EcoulombZ 1 ~ 6.242 X 10¥EEF -
FrLA -

6.242 x10"elctrons
1C

1x10°C x = 6.24210%elctrons



Exercise 5

O Write the following quantities in the most convenient form
using the prefixes in Table 2.1.
a.0.05 A =50mA
b.0.0004V =04 mV
c.3+104V =10kV
d. 1200V =1.2kV
e. 0.0000007 A =0.7p A
f. 32,000,000 V =32 MV




Exercise 6

J What is the resistance of 1000 ft of No. 12 house wire?

No.122 - 1,000 ftEEH1.588Q - ELt » 1000 ftaY
SHREVEPE A 1.588(Q2 -

R =1,000ft x 11'388Q =1.588(2

00ft




Exercise 7

L What is the area in circular mils of wires having the following

diameters? e
a.1/32in a.d=—in=0.03125in d. . =31.25mils
b. 0.01 ft e
c.0.1cm A, =(d ) =976.56CM
b. d=0.01ft =0.12in d_..=120mils
A, =(d )*=14,400CM
c. d =0.1cm = 0.03937in d, .. =39.37mils

A, =(d ) =1550CM



Exercise 8

L 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

a. d . =./10,000CM =100mils ~ d=0.1in

b. d_, =+/625CM =25mils  d =0.025in

c. d_..=+/50,000CM =223.61mils  d=0.2236in




Exercise 9

1 Determine the energy expended (in joules) to bring a charge of
40 mC through a potential difference of 120 V.

HEENA0 mCRVERIEER120 VRVEE @ sEEZRBA 7
W =VQ =(120V)(40mC) = 4.8Joules




Exercise 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 uC from one point to the other?

EZKEVEIED @ #HE)40 U CEIET

EZ{HFH200 mIgYEES ?

W = VQ

V — W _ 200mJ
Q 40uC

= 5kV



Exercise 11

O How much energy is required to move 18x10% electrons

through a potential difference of 12 VV?

#EE)18 X 101 ([BEFFEM12VEYEN = © BEEZE

FEHIBXI0P BEFwBEZHER

-19
Q =18x10"electrons x 1.6x1077°C _ 2.88C

electron
W =VQ =(12V)(2.88C) = 34.6Joules

3%

DY



Exercise 12

d 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?

BUE20mVN » #EEFN10 mABYE AR ZES seconds -
BESDEIALE 7

FTXREBEETE. .. ...

Q?

Q=It=(10mA)(5s) =50mC

W =VQ =(20mV)(50mC) =1mJ




Exercise 13

O Determine the internal resistance of a battery-operated clock if
a current of 1.8 mA results from an applied voltage of 1.5 V.

MR EE Ohm’s law

R = = LoV =833.33Q2

|  1.8mA
ERER » [FRANSEE » JEV

g




Exercise 14

[ Determine the current through a soldering iron if 120 V is
applied. The iron has a resistance of 18%..

MBI EE Ohm’s law

E 120V
R 180

| = =6.67A




Exercise 15

O Determine the voltage drop across a 2.2 MQ resistor with a
current Of 30 pA pass through it. What resistance would be
required to limit the current to 1.5 A if the applied voltage Is
64 \VV?

FEitki2.22 MQ EFRRVE R FE V
V =Rl = (2.2MQ)(30uA) = 66V

GHETFHSRR64V - ERIRRKR 15A
RUfEE BV EBYE|RE

R:V: 04V
|  1.5A

=42.67Q




Exercise 16

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

SFoK1/16in/Z2 DAy 7
d. .. =62.5mils

A, = (d_)? =3906.25CM

/ (50ft)

R =p— = (10.37CM — Q/ft) =132.74mQ
A ; 3,906.25CM

0 BVEE{]



Exercise 17

J Calculate the resistance of
600 ft of No 14 wire using
Table 2.2.

No.14Z » 1,000 ftEFE
2.525Q - At » 600 ftaYy

LS ESUEYS
2.5250

Maximum

Allowable
Current
0/1000 ft for RHW
at Insulation /1000 ft

AWG No. Area (CM) 20°C Ay AWG No. Area (CM) at 20°C

1288.1 8.051

10215 10.15
810.10 12.80

64240 16.14

20.36
35.67
3237

509 45

From the 1965 National Electrical Code, ® published by the National Fire Protection Association.

R = 600ft x — =1.515Q
1000

ft



Exercise 18

 Determine the diameter (in inches) of a copper inductor having
a length of 200 ft and a resistance of 0.2 <.

/
R=p——
A
A, = p— = 10.37cM -0/t 229 _ 16 370cMm
R 0.20

d_.=+/10,370CM =101.83mils
d =0.102In



Maximum

Allowable
- Current
Q/1000 ft for RHW
at Insulation /1000 ft
AWG No. Area (CM) 20°C A AWG No. Area (CM) at 20°C
19 1288.1 8.051
0 10215 10.15
1 - 810.10 12:80
64240 16.14
509.45 20.36

35.67
3

 What is the resistance of 1
mi of No.12 house wire?
How does it compare with
the resistance of 1 k&2
connected to the end the

4081
5147
S ea90
S 8183

C O n d u Cto r & From the 1965 National Electrical Code, ® published by the National Fire Protection Association.

No.122 » 1,000 ft &EPA1.588 Q - At » 1 migYE
#REVEPEA (1 mi=5,280ft)

R =5,280ft x 11'338Q = 8.38Q << 1kQ)

Oft

i)




Exercise 20

A If the resistance of a copper conductor is 22 at room
temperature (T = 20°C), what is its resistance at 100°C (the
boiling point of water)?

T+t T+,

Rl - R2
234.5+20 234.5+100
20 R,
~ 334.5(20)
2545

R, = 2.630)




Exercise 21

At what temperature will the resistance of a No. 8 copper wire
double if its resistance at T=20Cis1 Q7

T+t T+t
Rl RZ
234.5+20 234.5+1,

10 20
t, = 234.5°C




Exercise 22

A If the resistance of a copper conductor 400 ft long is 10 2 at
room temperature (T = 20°C), what is its resistance at -20°C?

T+t T+,

R, R,
234.5+20 2345-20
10Q R,

214.5(10)
R, =
254.5

=8.43Q



Exercise 23

a. Determine the resistance of a modeled composition resistor
with the following color bands: red, red, brown, gold.

b. Indicate its expected range of values.

a. Resistance 1s 220 Q +5%

b. Expected range of values: 209 Q~231Q



Exercise 24

J Determine the color bands of a 100 k(2 resistor with a
tolerance of 5%.

100 k2 = 10x104
brown/black/yellow/Gold



Exercise 25

J Determine the color bands of a 3,952 (2 resistor with a
tolerance of 10%.

orange/whlte/gold/snver

BB E iR




Exercise 26

 Determine the power delivered by a 12 V battery at a current
drain of 240 mA.

P = El = (12V)(240mA) = 2.88W



Exercise 28

J A 280 W television set is connected to a 120 V outlet.
Determine the current drawn by the set.

P =E|
_ P _280W _
E 120V

2.33A



Exercise 30

1 Calculate the cost of using the following appliances for the

-

Indicated time period if the unit cost is 9 cents/kWh.
a. Six 60 -W bulbs for 6 h.

b. 8-W clock for 30 days (1 month).

c. 160-W television set for 4 h 30 min.

d. 5000-W clothes dryer for 45 min.

(6)(60W)(6h) + (8W)(30days)(24h / day)
1000
(L6OW)(4.5h) + (5000W)(3/4h) _ ., oo i

1000
Cost = (12.39kWh)(9cents/ kWh) =111.51cents

kWh="> =




Exercise 32

O 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?

$1.00{E ;3= A kWh ?
$1.00 _ 100cents 11 11kWh
Ocents/kWh  9cents/kWh
KWh = L 11 11kwh = (220V)UAAN
1000 1000

— 1t =3.61h



Exercise 34

a. A 2.2-hp motor has an input power demand of 2,400 W.
Determine its efficiency.

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

0

P, (2.2hp)(746W /hp)

a. = x100% = 68.4%
P 2,400W
b P=El  1=rio2800W_o0n
E 120V

c. Power lost =P,—P_ = 2400W —-1641W = 759W



Exercise 36

A Find the total resistance of the networks in Fig. 2.55.

Rl R2 R3
o—AAN—
60
§SQ §8§2
4 €
o — AN N

40
(@)

a. R; =6Q+80+80Q+ 40 +4Q = 30Q
b. R; =R, +R,+R, + R,



Exercise 38

K For the circuit in Fig. 2.57,
determine:

a. Ry.
b. 1 FIG. 2.57
C. V.
d.P> 4 R, =20+60+12Q =200
b. | = = =4OV=2A
R, 200

c. V, = IR, = (2A)(12Q) = 24V
d. P, = I’R, = (2A)*(6Q) = 24W



Exercise 392

 Determine the unknown
quantities for the networks iIn
Fig. 2.58a.

/P= 16 W

P=1°R, =16W — | = 2A
8V

Rl:i:4g @)

R. =R, +R,+R,=11Q

E=1xR, =(2A)(11Q) = 22V




Exercise 39-°

+ 12V -
_"VRV" _
 Determine the unknown l
quantities for the networks in - -,
Fig. 2.58D. +
Ry
ANN—
8 Q

P=1°R,=9xR, =45W — R, =50
12V
T

R, =R,+R,+R,=17Q
E,—20V = I xR, = (3A)(17Q) =51V
E, =71V

R, 40




Exercise 402

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

16V -5V +12V -V, =0
V, =23V

V, =16V -5V =11V
V, =V, =23V

+ V=5V - - V,=12V +

E-=16V : |




Exercise 40

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

V, = E = 40V
40V —16V -V, + 4V =0
V, = 44V 16V = 28V




Exercise 41

 Determine the voltage V; and V, using the voltage-divider rule
for the network in Fig. 2.60.

V, = R x E =3.6V
R, +R,+R,
V,=—R2tRs p_gev
R, +R,+R, _ AMA—oO
2kQ +
E==12V v,

FIG. 2.60



Exercise 42

 Determine R, for the given voltage level for the network in Fig.
2.61 using the voltage-divider rule.

R,

V, = x E =12V R
A A
R, +R, A
R, = 6kQ .
E—== 20V R 12V

FIG. 2.61



Exercise 43

 Determine the voltage levels V, and V; and E for the circuit in
Fig. 2.62.

V) :2V—>V1:6V

R, R, FT
Va2V v —1v

RS 2

FIG. 2.62
E=V,+V,+V,=9V



Exercise 44

O Determine the total resistance of the networks in Fig. 2.63.

L R &04kQ R, &8kQ Ly R, &2k R2§lOkQ Ry & 100kQ
7 (a) ” (b)
1 1 1
a. R, =R,//R, =0.4kQ//8kQ =380.950 ~ —=—+
R, R, R,

b. R, =R, /IR, /IR, = 2kQ//10kQ //100kQ = 1.639K(2

1 1 1 1
=—+—+
R, R, R, R,




Exercise 45

 Determine R, for the networks in Fig. 2.64.

O- o

Rr =2.4kQ Ry =0.625kQ
— R Ry Akl % = p R, & 2kQ Ry & 10kQ

(a) (b)

a. R- =R, /IR, =R /[4KQ = 2.4kQ
— R, =6kQ

b. R, =R, /IR, /IR, =R, /12kQ2//10kQ = 0.625k)
— R, =1kQ




Exercise 461

Q For the network in Fig. 2.65 determine:

a.R;. b.l. c¢cV. dV, eP.
w— I P2
—> R, v‘ 1 / N
E~== 60V R, & 3kQ R, & 6kQ R, & 15kQ V,
FIG. 2.65

a. R, =R, /IR, /IR, = 3kQ /I 6kQ // 15k = 1.765kQ

1 1 1 1
=—+—+
R, R, R, R,




Exercise 462

 For the network In Fig. 2.65 determine:

a.R.. bl. ¢V, dV,; eP,.
Y,
po1=—= =V _a309mA ¢ |, =—21 = E _2oma
R, 1.765kQ R, R,
V. E
C. l,=—"=—=20mA d. V,=E=60V
Rl Rl
2 2 2
e. P, = Ve (BT OOV 6w
R, R, 6k
=i b §/P2 § .

FIG. 2.65



Exercise 472

O Determine the unknown A L=4mA
quantities for the networks
In Fig. 2.66a.
e

E—==Rr=3kQ R; &6kQ

(a)
R, =R, //R, =6kQ//R, =3kQ — R, =6kQ
V, =1, xR, =(4ma)(6kQ) = 24V

E=V, =24V |=£=8mA

T



Exercise 47"

- ——-

 Determine the fﬁA s

unknown quantities for : BT UV Re#a  kgh

the networks in Fig.  n=ssw””

2.66D. (b)

FIG. 2.66
V,=V,=V,=E=24V |2=V2=24V=0.5A
R, 480
2
P1=V—1=64W—>R1=9Q = E :24V:6A—>RT:4Q

Rl T RT
R, =R,/IR,/IR,=4Q — R, =8.471Q
24V

| =a =2833A I, =1,+1,=3333A
R, 84710




Exercise 48

O Determine the unknown currents for the circuits in Fig. 2.67

using Kirchhoff’s current law. =104 :

a. 10A=3A+1, hey
L,=7A  L,+1A=I. I, =8A : 3
3A=1,+1A  1,=2A N

b. I, +1l.=1,  1,+6A=10A  1,=4A :
8A—4A-4A+1,=0  1,=0A o




Exercise 49

 Determine the currents I, and I, in Fig. 2.68 using the current
divider rule. What is the ratio R,/R,? How does it compare
with the ratio 1,/1,?
R, _10mA 40kQ)
R,+R, 8kQ + 40kQ2

l,=1-1,=1.667mA

=8.333MA

:I)(

Il

= I=10 mA R kO I=10mA

40 k€2

FIG. 2.68



Exercise 50

Q Determine R, for the h=sh g
network in Fig. 2.69 using =10 A ——ANN——
current-divider rule. e

R
——ANN—
8 kQ
FIG. 2.69
l., =1-1,=12A-4A =8A
Vg, = g, xR, =(8A)(8kQ) = 64kV
Vi,

R, = — =16kQ

Il



Exercise 51

4 Find 1, 15, and | for the J'I
network in Fig. 2.70. ;4 l12=2mA ‘13
R 21kQ R2§4k§2 R; € 0.1kQ
V, =1, xR, = (2mA)(4kQ) = 8V ¥
V=V, V,=V, FIG. 2.70
l:i:S—V:SmA |3:V3: 8V =80mA
R, 1kQ R, 0.1kQ

l=1,+1,+1,=90mA



Exercise 52

a. Sketch the location and connecting of ammeters and
voltmeters used to measure the currents |, and 1, and voltages

V, and V; In Fig. 2.71.

b. Using a voltmeter with an ohm-per-volt rating of 1000,
determine the indication of meter when it is placed across the
4-k () resistor if the 50-V scale is used.

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

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

e. Show the connection for a wattmeter reading the power
delivered to R; and R,,.



Exercise 52

I + V- + Vi -
—_— Ry R
— AN N
1.5 kQ 1 kQ
E—=20V R, & 5kQ

- FIG. 2.71



