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Electric Potential
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The opposi mw .ﬁ: ty carrent How is called resistance. The unir of resistanc
~a e

= ;hi ;L: xi L‘ [y edemeztT CL\: Pywys .i.ﬂum.wirmun\,!
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_ \).\wmrm\f Sy deie ™ [N r» - ;ﬂ \\&\ns Ti\u.\r\v:...
(4} and a properic of the material called Hi_,:ii :
— AL PaLar G B e an T an, il S
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= iR cw\ v A Wewe  eedn L,
sy L 8y F\A\ A~
~ Find .ﬂ_:u ~,mw,mw@mwv of a mo_umm_}_ Wil 1200 m _wmmf\éf_ﬁﬂnﬁomm mm%o:m_vﬁmgoﬂ
o mmm < 1077 em? at 20°C. The resistivity of copper at 20°Cis 1.72 X [0~¢ b. cm.

1= ey \'?/\\L
< »ﬁiw as<s\al\ £5 o) —— -
N
200m = 2.00 @

A= 656 X 1073 cm?

Data:

—

1.72 X 107% ) cm

1

}
R =1
Basic Equation:

R=b

A

Working Equation: Same

Substitution:
" (1.72 X 107° € enf) (200 X 10° )
656 X 107 @w
= 0524 () /)

e
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EXAMPLE 4. ‘ o /\
B « ?\Tt s £ L2 m I\m /\ Q- -
A heating Fm@miaj an elactric range @Um_ﬁ_zm on 240V has a resistance of
30.0 ). What current does it draw? RS N T
= — . e ‘ rwrw, O3 L\ N
Dat m"ﬂ / e
£ = 240V %
R = 3000 o R
= / / _\G\@
Basic Equation: , b
[ov T
R k
Worlidng Equation: Same
Substitutiomn:
,_ 240V
3000 \
= 80V/Q ﬂ

o] <
i
>

= 80A
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P = Uoéﬂ (watts)

— A,,iwu ge drop (V) « :
e Lad C..\v ! 5 haﬂlﬂ HHH\PAV
[ = current (A) Fle
o b m\\/\ \Mb @ —_—
— SOy
Thus, 1|W = 1 /s
3N Zw
mmfmm the watt 1s a H&mm: ely small unit, the kilowatt "
o igh Logead ey auss “avs g0l
(1 KW = 1000 W ) 18 m@Eww@E% used 1n :ﬁmmmz
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ectric Power

g Ohm’s law, / = V/R, Em,h Ea two o:,_ﬂ mmr_mﬁ@bv for power:
g o ) }slew m .MJH;ll
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= IR to c:?::

f::m:::m for V' using I

e

at EE s squared times ohms m: €S watts:

Zo:w :o_j the following unit mmp?mzm :
W(Lnlh\ ﬁk).o. i EEEII %ﬁlm. ‘ale
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~ EXAMPLE -

J
A soldering : on draws w 50 Aina | [ 5-V circuit. What is its <§Qmmm w}md
ﬂw,u\ IRES ap s Q,h ﬁtw,iu Si
\A
Data: =
P
[ = 750 A NS
V=115V X7
p =7
Basic Equation: | R
P =V e
Worlking Equation: Same
Substitution: , )
P= (115V)(750A)
= 863 W

T herefore, a solder _.nm ron drawing /.50 Alina [15-V circuit :Mm a rating of 863 WV.
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EXAMPLE 4.5
T
400

e
[

A hand drll draves

< L
S.2 o5 rbw a

AT et

Basic mm_wﬂ_m_mmﬂam“

Worlking Equation: Same

Substitution:

.& _4 il ﬁm drraws .00

Los w .&1«, \

A and has a resistance

&0owrth

=\
N

Fﬂ_
‘»Y% ﬂ

ance of [4.6 £}, What

oy L7, L

g 00 A

|4.6 ()

>

-.u.q

2340

m _m sistance
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Example:

1500 kw
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h = 1500 kw.h x
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An iron is rated at 550 W. How much would it cost to operate it for 2.50 h at

S N, A T tes SAERTY el
0. om\ KWh! e o= S o
/ J ) (\\4«1 \\\\x v
S — S S5e Wi sendE
Data: // c o=
NP = 550W m 25k ]
P=250K - ﬂ\ - A
rate = $0.08/kWh = C= We X m A w
cost = 1 _oss5x25 x 239
Basic Equation: — o) @w . f
cost = Pt
Working Equation: Same
Substitution:
% $0.08

cost = (550 W) (2,50 A |
cost = (350 (201" 500 v M\ o

7» }w



H : m
| source Source
__
]
H' )
_.Hi Load
=
Q\. (o}
mé:o:

m<_jco_ diagram

w_,af __.m Q_mm.‘wﬁ: pyey e
(a) (b)
\\\\\/ R
N —
: N N )\/\( represents the resistance (load)
ML!A.WW\ i _ \ ﬁ o b aoslill ft’
f { L o represents the switch
_ s , / I s
> | |
< / : represents the source (the short », x|
o - | line represents the’ :m@m:<m;/_\
/ P« & Al R JL
. VAR um.cdim_ and the long line ="'
Circuit diagran w\,. \ "¢ “represents the positive terminal) \
S~ 5yl _— A T h»L‘Ur
/,/,// _ \~\\\\ // ! i \
I \ (c) e

()

\
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Ew
I

S
SERIES
L FLdLank 3
J =1, =1 = [ = %\w ¥
- Vs
[=wtal carrent /) = current through Ry ,
- ﬁ., Sy s = =
[+ = ::: Nt :3;_:: N 7y = current through Ry
hy Ry - T.. Al
SERIES
 SERIES An electric circuit with only
I LR S N wied v e
s aan ., =1 5 p one path for the current to
AR eols e oy
L source 1 = voliage drop across R :DE is nm__m_n_ a wmﬁmm QEE
s R i:, ~ :Tw\f)f O I cEad P e W\r_ - :
I~ = voltage drop across R> 15 = voltage drop across Ry e Ly oy
wrls Lo PV\W (S !Uwv/.,wk\m VO \ 5 2
B w‘w.u,v Ay s ap Cles Vi __u - ﬁ..\.ww\_ _
SERIES D Cars s h e A o s Slges
R= Ry + Ry + Ry +-7 . et
e L
R= :x,,:_ or equivalent resistance :“ the »:_m:: Ry = resistanee of fivst load g 1~ ,
A5 =9 .LL, Syl 2 bh S22l BRERZA PTR_ e Tl '
Ry = resimtance of se :E load Ry = resistance of third load ~, e L2
R P mm vy 4 ’ ) .




Find the total resistance of %m circuit shown in Figure 4.8

T J.wr,:* «wﬁm.h._ w JUE| ﬁu{\w_u’ \\

R, = 900 () 7.00 ) 9.00 ) 21.0 O

Ry = 2100 T
R =1

FIGURE 4.8

_E — _.(Ng 4 .E.r_ -+ q_.rmm
Worlking Equation: Same
Substitution:

R= 7006 + 9000 +210Q
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 EXAMPLE 4.8 < /f/
W MW § A

jw_l the A‘W@u,ﬂ# __H, the m_w .mﬁ mr)mﬁa in jmn_mwm 9. 6000 1300 120 0
— £ =-968Y

Data: T (=7 / m.
R, = 5.00 () R, = 960 () mm?Q
R, = 1300 £ =900V FIGURE 4.9
Ry = 120 () | =

" e = ) * i ) ) m

Dasic Equations: R=R;  + Ry + Ry + Ry and [= o

Working Equations: Same
Substitutions:
R=150080 + 1300 + [200 + 960 Q
= 1260 (}
900V
126.0 ()
= 0./14A

&



S -
331 the <m_cmy of Rz in the circuit shown in Figure 4.10. K A,
& e 1..”“ B »,.Vwﬂ sty qng ~w. ‘. ‘J h:
/ / lh_ MW
5 » ~ ..\\ - 3 7 n
Data: | = 300 A R, = 140 Q) /o \ E\ 300A 2300
/ g / —

T E =115V H

E= 115V Ry =1 U
R, = 2300 \ . @/ \ M

Basic Equations: | = W and R =R, + Ry + Ry FIGURE 4.10

2~ R RS

Worlking Equations: R = 23447 R
. (R
V= = S —nN_n _n E
R \ and 3 R .D_ \U,N 1 = \m m B N.l\l\mﬁ
B Jm M\
Substitutions: R = um — lmi 387 o
115V =
T 3004 g7 = 23t 6
= 3830 283-23 14 = Ky

Ry=36830 - 2300 — 400 @, .y 3

= 130




i s
Find i.@ﬁ:mmm Q_Qu mldmﬁg Figure 4.10.

o3 47

Data: ﬁ\ﬁ? WPR
oA H_,L J00A 23.0Q

Basic Equation:

Worldng Equation:

<
H
B

Substitution:
Vs = (300A)(130Q)
= 39V



rrent to

An m_mn?n circuit with Baqm ,H:ms one

..U.\r.

Ly v&::

:GE is nm__mm_ a _amqm__m_ n__a:;

Ditferent ways to repr

St N

i = Az r_\

path dhm; the cu

£y~
L

A

AN

mé;n:mm

Voltage —




I I I

ARALLL | : Ea ALLEL

! = total current _: the circuit

hC_ _rf: mum:ip

Ly = : _.n_: :: ::mr R e\t
I = current _:r_h_\::: R R = mm_:j__.m_m_EN,mmmmSm,mm
/3 = current through Ry Ry = resistance of R} 7 <=t
R, = resistance of mm
Ry = resistance of K,
i PARALLEL
I
. E=1, =1, =1,
P h,\ﬂw@. ELTY N THVOLTAGE SQURCE
F— N.w_ =1, =I5 = , o ) | AJ » »
E lmw__mm,: f the source E= R > ViR Voop Vs
I, = volia mm drop across R, T Al_ ’ ’
Iy = f: u:m drop across R ) )
Iy = A,::mrm 9:_ across Ry

5
.A Ny



ﬂ r&rn;

If the parallel combination % resistances is re| _mnm&g a m_sm_m _mm_mmzﬁm

T P — o Laylal ! =

\v‘,*ruu.vbN h).r\T.L_

%.9 ﬁ:m; wmm_w,ﬂmsmm m wrm same current i@s\m in gm n:ﬁ:;

! e o e SR o ¥ B lepd b PV <R - B e = - -

c\\n\n Lz

FIGURE 4.14
stor £ in part (b) is equivalent to

R mw
SiE e

the dair of resistances K, and R, ¢ con-

Cﬁnibl;. e

~3

:mﬁ L in _H:u_:p_ In part (). EIPOS




A water system may Um ncE@mEa toa @Em:m_ electric circuit.

. : - = o t\/i\ ' 5 7
co VLB . 1 < [
A . L i B b
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LEXAMPLE 4,11

Find the equivalent resistance of the circuit shown in Figure 4.16.

Lx.__ ..Lvrk: o lidd n Ll Jk.kl_
Data:
R, = 7000
Ry, = 9.00 {2
p— 0 Jw ¢
R =7
Basic Equatiomn
| _ _ |
—_— T Ll t..l‘\ :_l ———
__M _mm_ TN.W mw

Waorking Equation:

—

When using this formula, you
e = =sided |

substitute. .

Substicution:

should solve for the reci
e As . PL L

S e

= -

iprocal of the unknown, then
oh/ﬁ w AV\F%V_

s g
000 9000 120

= 296 {1

200

FIGURE 4.16

A
2 LA BT
= 7 9
’5 .
— — v 5 cdas
«\mmﬂ 257 S
25t

W=\



EXAMPLE

Find the total current in the circuit shown in Figure 4.17.

A0 i Uy ~..M..r_ P 2 Pl e Ly
Daea:

£ =900V

Ft

© R, = 5000

e AR

,m(;.,,,,,

FIGURE 4.17

To find I

Basic Equation:

I
|

Woarking Equation: Same

[=1
First, find the equivalent resistance, R. Second, find the total current, f. To find R:
Y ws i id rd\f Qe lals e ) «:H: Ch
Basic Equation:
| _ . _
—_—= — .|[* R
R R ) R3
Warking Equation: Same
Substitution:
_ _ [ |
— = J + =

R 2300 1400 5000

Using a calculator sequence as in Example 4.1 1, we find
L <3 r.,.:.:c:

b st A
p : s

Substitution:




!
EXAMPLE 4.13.
&

Find the current through R; in Figure 4.17 from Example 4.12.

el m,. B m.\w{. § P., pEP v r\_\mr\. Ue J L%
Dlata: L
1- Rr

1400
900V = V 1, =

2

f =1 \/\vj
/v
Basic Equation: /\ ( \

e
Il

rm
l

e
~.
Pl
/

Woarling Equation: Same

Substitution:

90.0V H N\M\Q M
_ - )

14.0 (1
=643 A



B

Find the equivalent resistance and the value of Rz in the circuit shown |
;L.mm L de\m\ gyl \wl PW ~.. \_P: fnrvbm~
Data: ‘ .. |
Substitutiony “ |
- . / |
i 2,0z v2
= 700A \\ D 49.0 1% =
R, = 3800 7
Ry = 49.0 O ) . .
o To find Ry
Ry =7 .18
- Basic Equation:
First find R \
Basic Equation: \\/ _
| = E Worldng Equatip
..\\ W\\
[~ |
Woarking Equation: — \

Substitution: \

)
N

]__

|

/ P
\ (15 ™ Ry 1640 3800 4900
T ) — \\
/ y.l\\\\ A(\\\\\\\




