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Section 1.2: Charge, Current, and Voltage

Problem1.2 &
The unds lor voltage, wwmymmm_mwmw.mumu».

wmmwnwmswa
Solution:

Known quantities:

MKSQ unts.

Find:

Equivalent unts of voil, ampere, and chm.

Analysis:
homde Y 4
Voluge » Volt » | -
- Codomd C
('-'N--A-wt-r ..s
second ’
" e Vel l-dtn«-d “.L:
Arpere | Coddonb” (-

cmuc-m-m.——""".ﬂ
Vol J

4

/
Problem 1.3 <L Cov™
Apammwwmfvmmznwmu@ﬁ &lfc(‘

el N ENPSL STV AN

M-l’? x 10‘ C.

Find:
._‘) a)' mcmur!dwr_;% ampere-hours ?/
b) of electrons can ;

Analysis: jb(~ -

a) Thore are 3600 soconds in one howr. Amperage s defined as 1 Coulomb per second

and is dweclly proporbonal 10 ampere-hours.,
1hr
27-10°C- W-7S‘M

b) The charge of a single elecron is -1.602-10™ C. The negatve sgn & negigible. Simple
dwvision grves the solution:
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27-10°¢C

';‘-"‘. (\/\/
Problem 1.7 (

con e baTery may have oier 1atngs)

""m,‘ . h anaery vl 30 Lo S10red N Pe battery
Jal T ratng or both hesdhghts together )

KAaown quantes:
Rated dscharge current of the battery. rated voltage of e battery. rated Gacharge Lme of the
batery.

Find:

8) Energy stored o e battery when iy recharpng
b) Energy stored m e batery afer dachargng

Analysis:
8) Enerpy = Power = ame = (L4120 ||\~|\"- ":,
|"‘l“o."

b) Assume that 150 W s e combned power ratng of both Igrts. then,
“*‘OC]’OW.

s SIS lim‘

O d T -H-.'l‘l

Problem 1.9

Suwocse e Current Bwough O wwe »/'Grven by he curve shown n Fgure P1.9.
8 Fnd B amount of chare g That fows PYouch Pe ave beteeen i =0and 2= 13

b Repeatpartatr2+2 3456789 and10s
¢ Shetch gy O0s1s 108 (E_S\

12
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Al wA)

e — e
Kois gren \/"’;& A g

Find:

a) Amount of charge durng 1 second
b) Amount of charge for 2 1 10 seconcs
¢) Shetch charge-tme Curve

Analysis:
0 e bt
of
- sfter0 't vas oL 2 ':. M)
p.g.agnnucu-:t w3 19 Condomin

b) The charge rarsferred rom - 1 D -2 Pesame st fom .o/
U= 40 ' Codimin
The charge vansfermed fom [ = 2 bhlnumnwmwnmn

NANOM 4«1 0r=2 O =210 Cosats
=4

Peelow' 1l ’ac 2o’ a0 s 200 Codemin
reSaY

r-2e0’eiizem’ace
A= 0e 20190002010 " Condimin

re2etn o 102010 "0 40 0 " Condamtn
LR S AL

Qedrlo ““

b Qg - %
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Section 1.4: Power and the Passive Sign Convention
Problem 1.13
Find the power delrvered by ‘e source in Figure P1.13. [' -

— o~ AR l

,

)

oy (D— .
' 91‘2) '(/ | ﬂ" 6)’-? %\/(
o Pranire #1193 200 ) q\) t'\
Al

Known quantities: =
Circut shown n Figure PY.13. "
Find. ! 1

Power delivered by the JA current s0urce.
Analysis:

Follow the counterciockwise current:
F=(+34) (+10V)
P=I0Wr ]
- upptien

Q= U = +10oY%
N ;0 W gug)\p'\\‘{c;

AV AN PHIN ‘\‘Ai,@
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Problem 1.15
Delermine whether each element in Figure P1.15 is supplyng or dsspating power, and how
much,

eldV

;QA =

@)

Figure P1.15

Solution:
Known quantities:
Circut shown in Figure P1.15,
Find:
Determune power dasipated or supplied for each power source.
Analysis:
Element A

P oo vi = 12007284 = 3000 (dssipatng'
Element B.

Fows (180284 » 379 (dissipating)

Element C:

g\_

Fow I 2NN204 « 079 [ supplying)

Paenh (T TZE 1S 2 ZEY

C v

s

Copyrght 2022 © McGrow Ml LLC. AR nghts reserved NO 1eprodixtion of distridution without the pror
written comsent of McGrow il LLC.

/A ’0 = =) (1 2 f(-‘\Z)yQS:. 3 Zo0u

:  Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download
Mobile User


G Ruraonn and ) Kearms. Prncples and Applicasims of Flectrcal Engincering, 7 Fdstion Solutwone, Chapier |

Problem 1.16

orebt of Figure P1.16, find the power absorbed by the resistor R, and the power
defvered by the current sowrce.

R, R, 'R

Figure PL16
Solution:
Known quantities:
Circutt shown in Figure P1.16,
Find:

a) Power absorbed by R
b) Power supplied by the current sowrce
Analysis:
8) Follow the counterciockwise current n the nghtmost kop:
P = (24)-(157)
P = 30Wabsorbed
b) Use KVL al the lefimost ioop to find V5
IW=2V=1¥=V,=0
V=7V
Use KVL at Ihe rightmost loop 10 find Vy
WISV -V, =0

Vs = 22V
Remember thal the power cakulations are based upon the Passive sign convention, in
whech current is dwected from high 10 low potental. Posave power is power absorbod by
an element. Since Vy 8 positive the current is dwected from low 10 high polental such hat
power & supphed by the curent sowrce.

P (424)(22V) = +44W supplied

s
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Section 1.5: Kirchhoff's Laws

Problem 122
Use KCL 10 determwreg P unknown Currents o e crout of Figure P122 Assume & * 2 A and

o TA —

Find:
3w
b) &

Analysis:
8) Apply KCL at the node betaeen R, R:, and R,
lg=ly i, =0
Iy =ilg vy,
‘..'u
B) Agply KCL ot the node between R; Ry, and the curment source
6Asiy =i, =0
=i =-6A
Iy=~-134

TR LT el

Use KCL 10 find the currents & . and hn e craut of Figure P1.24 Assume hal =2 mA &

(______’

L
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&
A /
W C
" 5
. r
| i
« | D
Figure P1 24
Solution:
Known quantities:
h*=2mA =TmA k=4dmA
Find:
8) w
b) &
C) b
Analysis:
a) Use KCL ot Node A
‘."“"|.°
=iy~
‘."M

b) Use KCL sl Nodge C.
=l =i, =0
fawmi, =1y
i3 = =ImA

c) Use KCL at Node D.
34ig=1, =0
fymi, =i,
fy=2mA

Problem 1.25
Use KVL to find the voltages vy, va. and vy in Figure P1.25. Assume that v, = 2V, v, = 4 V, and
v.*5V.
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SRREY

Figure 1 2%

oy

Solution:
Known quantities:
Va2 2V, ViudV, V=5V
Find:
)V
b) V:
c) W
Analysis:
a) Apply KVL around the ngit mesh.
V=V =0
Vi=V,
Vy =S¥ (/
b) Apply KVL around the mddie mesh.
V=¥, =¥, =0
V;aV,+V,
V=9

c) Apply KVL around the lefl mesh.
V.-V.-V,'ﬂ
V=0~V

Vy==tv ~

Check these resuts by applying KVL around the outer loop, 2V =V, « 5V « 4V = 2V. Check!

Copyrght 2022 © McGrow Wll LLC. AR nghts reserved. No reproduction or distribution withou! the pror
written consent of McGrow Witl LLC

:  Scanned with !
i & CamScanner’|


https://v3.camscanner.com/user/download
Mobile User


p L2e WL = <Uso
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Ne » 2V
’ Z

wi = Np-Ve+Ve 39
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