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SE0PERUE  An Accelerating Positive Charge: Two Models

A uniform electric field E is directed along the x axis between parallel plates of charge
separated by a distance d as shown in Figure 23.23. A positive point charge g of mass m is

released from rest at a point @ next to the positive plate and accelerates to a point ® next to r
the negative plate. -
(A) Find the speed of the particle at ® by modelingitasa particle under constant ;
acceleration. r
(B) Find the speed of the particle at ® by modeling it as a nonisolated system in terms of energy.
— -
. E o
Cl)—’lpA:O_) f@.{})—?;&*:&"-? Y-\:_ —-\\ o
) _ 50 2 S T p—
Up=00+204 )\ 4C. ma Holl &
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N An Accelerated Electron

An electron enters the region of a uniform electric field as shown
in Figure 23.24, with », = 3.00 X 10° m/s and E = 200 N/C. The
horizontal length of the plates is € = 0.100 m.

L‘

wa«&«qaaa

(A) Find the acceleration of the electron while it is in the elec-
tric field.

(B) Assuming the electron enters the field at time ¢ = 0, find the time at which it leaves the field. —

(€) Assuming the vertical position of the electron as it enters the field is y, = 0, what is its vertical position when it
leaves the field?
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31. Three point charges are located on a circular arc as |
shown in Figure P23.31. (a) What is the total electric |
field at P, the center of the arc? (b) Find the elec-'
tric force that would be exerted on a —5.00-nC point _

charge placed at P. ‘
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_E_ - 4 2] te , 3¢ EACS () e'
A= 1. o Bom <8 0N
SE T B o

Ec= _qu___c _\.gax0renc ErsTise
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: C“\O¥)1 A KAO N f
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) 13108

. N T8 ay-y Joc
Enet — T \ O NTC .
ot - GF - 5 \c?"‘/\\,.ﬂ X160 ) —_gq_gy!ﬁbg

|

Scanned with CamScanner



=f

Subject Date No. - %
: -
37. Arod 14.0 cm long is uniformly charged and has a total *
charge of —22.0 uC. Determine (a) the magnitude and *
(b) the direction of the electric field along the axis of *

the rod at a point 36.0 cm from its center. f
L:l‘-h(ldlm,—f:’?_, Ez KIQ .(1- . =

47 - = 0 } &

Ch=-2200 C kX Lace

M ]qcmf—ﬂ E = MQ :

X e l —-::a L i) -

PE L— -

[— — +Cvn h =

36 e -

A=236-F — 29 Ccm = -

¢ .9

E=KO _an022y0_ _\ say\GNLe

a (L) (24007)U300™%) €

38. A uniformly charged disk of radius 35.0 cm carries ¢

charge with a density of 7.90 X 107® C/m?. Calculate ¢

the electric field on the axis of the disk at (a) 5.00 cm, ¢

(b) 10.0 cm, (c) 50.0 cm, and (d) 200 cm from the cen- €

ter of the disk. e
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42. A uniformly charged
rod of length L and total
charge Qlies along the x °___

7

7z

7

7z

axis as shown in Figure 5
TR

4

=
e

Date

P23.42. (a) Find the com- —

ponents of the electric _ JE
field at the point Pon the
y axis a distance d from

the origin. (b) What are -
the approximate values e
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-A uniformly charged insulating rod o,
M) of length 14.0 cm is bent into the g
shape of a semicircle as shown in Fig-

ure P23.45. The rod has a total charge

of —7.50 uC. Find (a) the magnitude
and (b) the direction of the electric
field at O, the center of the semicircle.
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Subject Pita e
52. A proton is projected in the positive x direction
[Minto a region of a uniform electric field E =
(—=6.00 X 10°)iN/C at ¢t = 0. The proton travels -
7.00 cm as it comes to rest. Determine (a) the accelera- —
tion of the proton, (b) its initial speed, and (c) the time _
interval over which the proton comes to rest. '
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f\ux of a nonuniform electric field :

w&kﬁ.}mﬂu&;\h LOMQAA a_surface
_musk_ha_cmp_bikacL_.usiﬂﬁ a surface
inkeraal over the area.
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Flux Through a Cube -

Consider a uniform electric field E oriented in the x direction in empty
space. A cube of edge length € is placed in the field, oriented as shown in -
Figure 24.5. Find the net electric flux through the surface of the cube.
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Find the electric field a distance r from a line of posi-
tive charge of infinite length and constant charge per
unit length A (Fig. 24.12a).
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J Example 24.3 A Spherically Symmetric Char

An insulating solid sphere of radius  has a uniform _ " = ./

N\

volume charge density p and carries a total positive i'f

charge Q (Fig. 24.10). Z

(A) Calculate the magnitude of the electric field at a &

point outside the sphere. T Z

(B) Find the magnitude of the electric field at a point inside the sphere :
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A Plane of Charge -
Find the electric field due to an infinite plane of positive charge with uniform pe
surface charge density o. -
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A Sphere Inside a Spherical Shell

Asolid insulating sphere of radius a carries a net positive charge Quniformly distributed throughout its volume. A con-
ducting spherical shell of inner radius and outer radius ¢is concentric with the solid sphere and carries a net charge
—20). Using Gauss's law, find the electric field in the regions labeled @, @, @, and @ in Figure 24.19 and the charge
distribution on the shell when the entire system is in electrostatic equilibrium.
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A 40.0-cm-diameter circular loop is rotated in a uni-

Y} form electric field until the position of maximum elec-
tric flux is found. The flux in this position is measured
to be 5.20 X 10° N - m?/C. What is the magnitude of
the electric field? |
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6. A nonuniform electric field is given by the expressioﬁ

—> ~ ~ ~

E =ayi+ bzj + exk %
where a, b, and care constants. Determine the electric
flux through a rectangular surface in the xy plane,
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34. A cylindrical shell of radius 7.00 cm and length 240m

M has its charge uniformly distributed on its curved sur-
face. The magnitude of the electric field at a point
19.0 cm radially outward from its axis (measured from
the midpoint of the shell) is 36.0 kN/C. Find (a) the
net charge on the shell and (b) the electric field at a
point 4.00 cm from the axis, measured radially out-
ward from the midpoint of the shell.
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The Radial Resistance of a Coaxial Cable

Coaxial cables are used extensively for cable television and other electronic appli-
cations. A coaxial cable consists of two concentric ¢ylindrical conductors. The
region between the conductors is completely filled with polyethylene plastic as
shown in Figure 27.8a. Current leakage through the plastic, in the radial direc-
tion, is unwanted. (The cable is designed to conduct current along its length, but
that is not the current being considered here.) The radius of the inner conductor
is @ = 0.500 cm, the radius of the outer conductor is = 1.75 em, and the length
is .= 15.0 cm. The resistivity of the plastic is 1.0 X 10"* Q - m. Calculate the resis.
tance of the plastic between the two conductors.
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Substance p (- -m)
Copper 172 x10% B
Conductors | Gold 244 x10°%
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i ; ) : with increasing temperature.
Increases with increasing -
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Ohmic resistor (e.g., typical metal wire): At a

given temperature, current is proportional to
voltage. I
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l’\r\ﬂ \-um rﬁired-:om oQ curren

Semiconductor diode: a nonohmie resistor

g |

In the direction of

positive current and

voltage, 7 increases

nonlinearly with V,

0 |4

In the direction of
negative current and
voltage, little current ) 0 K
flows.
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Carrent of 31N, fin d the dal} srwarﬂ oy 4 phn
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number of
conduction electrons per atom Fhan (opper 2
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a) A=3r*- n(\. Qﬁxm oh " 441 X\O m*

N =-n 9. A19
28 =¥ 1aA % ‘6 e
T =HEN0 OEND YT RO
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8- 555400 14 "\\xko

091~ 5.5 1\6"wn [
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ExAThe g tontity of charae fé],—éin—éou-

\as mc(orQ Hnmua\\« a Surfnrp of area ’Q_CM
M_Mﬁﬂmg_ﬂﬁoﬁcﬂ_m%,}n the, eqL UCI.I‘i'mV'\ '
"-’1‘- LH' 4.5)—_”\ ,where ¥ 3s in se,cc;ua (Gt

@_wloﬂ}_l&ﬁwe LM}_CLD}LM@OU.& Currenk Hnrmu))q_
Ve surface ot b=4<? (o) Lhat is Yhe value g

Q:L‘Boe_cumngﬂenﬂ}_gﬁ
. IR Y S —%O—ml—

AT =dd 12, g
Ei

T (= \ 25 =\ A Con
g

@%@L%WM%— e G
= \T_ i r—

Ex14.- D O }enk.aLanM m‘:zin}amﬂm‘_

mﬂﬂg_ﬂ}unﬁ_\,slenw&_thcﬁ_
has o_cross— secHond)l ared 0l O.bmmt, ullacdp -

is the current tn Yhe wire 9

FRFT

V=04V, | =\.5m, A= 0. 61\0 m* fumg

y

W= AV = AV A _00\106‘!\\0 = LN
T Y 5.6X\0%x\.5
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Ly 230 N _curren r‘upnﬁt\r il A\l\{") hlm &\{\S\'s J:h
MALLMQS{Q\'JHQ at a \oﬁm\—fnh Where Yhe electric
Lo\l ts 100 Vi, Calculate Yhe p\pr¥r1CcL\ :

Comﬂuo\-{vﬂ—g ol Yoe Lartns g%mo_phere Lﬁjl'ﬁ

realon ¢

‘\‘\‘\‘\

BMWTBL:TC)'@WM—

#%\\\

\

&
:_‘é_[ = 6W\O - £3\0 ()

N
O
O

%

. C

Ex_’lé.'._h_ce,drmln \\A\x\—\ou\\o has o funashen Ca
1 czg._‘('eS\S-A‘Qn(p of 14 O~ lng,n ay @=

20°C_and ANO - ohen ) Yhotr. Assume Fhe -
fesis mﬂcu wf %ums\ren ches Wnearly with @=

_aﬂe_.ﬁ_LnMoﬁ:L@dL\air& 1‘-_§n A Jrhe_kgmperakufa_go;;
kLe_L@LﬁﬂﬂmerL I

= 196 ak T2 00 cwmol 8- \ MO when
D"*Uhgs}en =H. KX lO

Yy IIYrT.
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(l = Qo E1+ oo i )'—3 e

140=14/( 1+ 4.605 (T-20) )
14 1A . i,

A90 _ 4 w ey (Ta90) . 8

14 —
- -~
B 4 - a. sy T. 06 ~
L _ -
P o A ™
ot FOOY =9.500 T '
= 4, \0‘3 N B f
H4.5Y\0 X 5
=1425.2°C =1 4B KD | G

1\

31. (a) A 34.5-m length of copper wire at 20.0°C has a
radius of 0.25 mm. If a potential difference of 9.00 V
is applied across the length of the wire, determine the
current in the wire. (b) If the wire is heated to 30.0°C
while the 9.00-V potential difference is maintained,
what is the resulting current in the wire?

D}\r::n‘olroel’ - 24 X.iﬁl . _—

.

- 3
s e sk

S
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-!_‘-L—.-L{\,l\'l'-— A\ A Y =
il S ot | =40C

b) abt T=20c¢C

g = Ro(l-\"d\AT)

R= 2 (44340 (20- 20) )

Pz=24 0

Xoa ANy o A =2 4A

2 B34

' : : g v y P i : N o T E 8 0 & i e
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39. A certain waffle iron is rated at 1.00 kW when con- %
nected to a 120-V source. (a) What current does the f

waffle iron carry? (b) What is its resistance?

B > ToP AP _gan ,’

V 120 ”
NS v N (o) —JBHL(
R B 130

\ § 6

49. A coil of Nichrome wire is 25.0 m long. The wire has
a diameter of 0.400 mm and is at 20.0°C. If it carries a
current of 0.500 A, what are (a) the magnitude of the
electric field in the wire and (b) the power delivered

to it? (c) What If? If the temperature is increased to —:
340°C and the potential difference across the wire e
remains constant, what is the power delivered? e

R = fl— = \»F;X\D-a\(gh? = Q_-dl\ g_ﬂ_ u-l}: _TT: ._UE@
3 (0.200°)* *

g

ANV =FR=—6-5%929R =44 ot T 26 o
By - 1B o v - e

) E él\—_/*;_?—g_gc\/m — 1 _L
Pep-TV-oBxMA=4 6 == | g

<) R=Re(1+LAT)= 2481 +0.4Y15° (240-20)) ¢

R334 0. 7t
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AN

R 336
CLLQ-P-LEElgz_E\llﬁf'!"rnn“m{i'L-’f? Er‘--l"[‘ri- ﬂﬂrﬁ C'.r(*ufiﬂ (
i
>

‘ﬁThg \nmuonra Hna\‘ m_a,l(ac (‘urmfrjr f[nu) ‘P\f“ﬂmn f_nwpr‘ -3-
l:g_jaj%}mr po}PnJrfrll i< C‘G\\\o r~0 g]::c H“m ¥ ;‘u\"(' Ve er“!‘('-‘-‘r (Pm?)@—
and_a_circult rﬂp‘\/l'(’a bhat provides emf i< called a g

Saurce of emf —

#eleckromokive force ¢ a poof term because,  @=

%m‘? ig not a fomp bul an eneray rex LAm' % ch ut-}gii"
o e

-

quantity  liKe potenttal.

— .
2 The ST unt of emf < W —— :}L————M-

ois means bhat the batlery doe 4 Ay o Col Loy

M‘_‘l C—OU«] C = * = —Q

2 The_symbol € Cascriph capltalE) QE?Q

N @ 'T E B o 0 K. &
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g
s

inkernal resishance r.

MMmaLvdhﬁa_JMMdﬂeq_ﬁ lese
Phan 12V when 1} is connecked o Hhae Lokl bulb &

# Reol <ources of emf ac’rum\_\_g_cmg;n _g-'mmg(
| &

N\

\ s\

Tnternal "
Yesis rance of @
resicyance - - Current Souree ,i
ol throvah -~
ST (e-__ Source =
C o
—#Symbols for circuit digarams (-
Conductor with negligible resistance ol __
‘VGV Resistor
S —,
Source of emf (longer vertical line always represents the positive ~——
+| i‘f terminal, usually the terminal with higher potential) e
| _——
g

__WQ{"'_ Source of emf with internal resistance r (r can be placed on either
side) %

or == k
Voltmeter (measures potential difference between its terminals) K
Ammeter (measures current through it) ' &
1
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e,
# The porential ncec when l“ “T
—
the current ape< Hhrouah o "
baH'grj ] anc PJ(‘(‘)IF')( “]Lﬁl’] By an” Za
J‘_\:_C:\Joes throuah a resistor. v

12V === g——

— i3
@%M} _am.u.nfk v | Y

the loop brings Yhe potential
bcmlc_l.-n where {} < arl—ecﬂ-

A LI NN\

IR=8V

0]

Eg‘ nNg .'l_". A angr_;:{_hgg_an_emL&uQLan :
interndl resisktance of O.05-0 . Ttre \-pr-mmak_arg,\"’
connected o load resistance of 200 (A) Find the s
Curpent iy Yhe circuit and “r\ne_\—_e,rmindllolmge_ of the 'I

R_{Lg_pmzmcﬂelm_fwﬂ bo the \oad

Cesistor, e power deliverd to Yhe internal resistonce

r ari}:hg_pgwer dlelivered by the

"\r).‘H;-E’rﬁs \'/' =\ {2’, X = Nf ¢V

r:e05
S "

Y+Q 0.6+ ! \ _ 2= e R
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B=3%R =23y (2) - 46.3W

Pr-3r = (aaf(c.05)= 0.2W

=P —NEn.me - 474w

Enar«ﬁ cmrﬂ Poqu’r in P\e_d-n'(; circufye -

m.bai_l’ﬂ;!ﬁ ents a Circuik

e,\emen}_wl:b_PO\en)na\ Afference B 2 e
Vb= Va= Vo between its kerminals | bkl clement

rent passing Wious itk in T
e :f‘(;cx'loh from a toward 1.

=

1

PR SR

#32 Yhe potential ak o (s lower than at by then
Yhere t< a net bransfer of eneray ouk of Yhe circuit ™™

P‘ﬂmpn"

ﬂhﬁ,}-ump Cate of eneray. \:Ccmsafg_r is pngr
A@aoﬁcaJth_P_ I

(_quen}' in CJILJ"]'_ 4

Boiver . - 0. ) |

ole_\wcr‘ei EC’\ - K“
or eXtracked — VO\EG“}e ACYross Cerﬂl‘{_ 'g
_ﬁrm—adrtﬂﬂ' . element

=1 L t \(
element — — O T
) N oo T BE R o' R
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Lireck= Current CAC) circults, in m\mch Yhe (
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M&lﬂh.élﬂ}é ﬂJﬂéLdU\'DmQ\OL\LWn"IﬂA QU\S}PM:‘ 3:
_e_ehulmp]&sgp_f direct current cn’cui\rs e
~
p

cﬁﬂau_hnlcﬁ electrical power is m;DO liecdd in bhe -(?nrm
O-L»-lUAJ_L ql_u_ i

Qscﬂ\a‘ra Yacek mnr‘l fmr‘%'\q g
L -

F

¥ Resichore are \n Serjes £ %em are Qanec\ce& S

i

one afler the obher <o Yhe current {s the Same o
W\ d“ C!-E Jr\nam S
by

Ra R R —— (.

a e e

=1 —> 1 N

' N

N

N
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=
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ML&%UJM\%MESIQQN‘.«: b Lerieg
Combindton is the sum of Yhe lndividual

resistancec -

i
iﬂg?ﬁi@.ﬁ: p\ﬂ‘_‘rpva "ng*—"""'\\
vale —

equivalent

resisrance of series— :
. o
& Rosictors in Oavalle | s -
- . - p—

XTF the resistors are in ’Odr‘dne\_’._l‘hp Currenl o=

Yhrouah eac\a resistor need not e be B Same, o=

but e po\'en\'id\ Aiflerence between Yhe Yerminals o=

of each resistor must e bhe s.am&_JﬂndQ_&c;,u_al__*‘-
4

ko Vab. o : _t
\v;qb =y \Vfi — \V!Q_ = \vfa I . ! z —’! h

= A1
i S e 3 e =X - o . /\ .

gThe Yeciprocal of Yhe g,q.m’;lg}is_m;_gn ce of }
a_parallel combination equols Yhe Sumeﬂuk
ﬁaﬁip?‘o{‘mlg ol Phe monivlrltmj_ resisyan &

ces

— R
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_Q.Pc‘ic:ﬁ'x aArc< /—\r ) o~ . (

in parallel (A _'_L_—_i_j___i —___
(o Ray AN
equivalent 7 /¥/\—/\

Yeslstance of Para\ \e\ Com\gma\r iD 8

Series and parallel combinations: Example 1

* Resistors can be connected in Ry —
combinations of series and —
parallel, as shown. . B PR

* In this case, try reducing the —> = .
circuit to series and parallel g
combinations.

* For the example shown, we first replace the parallel N
combination of R, and R; with its equivalent resistance; this
then forms a series combination with R,.

Series and parallel combinations: Example 2

* Resistors can be connected in Ry Ry
combinations of series and VW——AVWH
parallel, as shown. i i

_all 0b_

* In this case, try reducing the  —» |-
circuit to series and parallel
combinations.

* For the example shown, we first replace the series
combination of R, and R; with its equivalent resistance; this
then forms a parallel combination with R,.

AAArr LA FEFEEE TR
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Lt
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rJ
|
M)
=

Y +O_T_1_ =45 R ‘=-‘.7_[_S_3_: 'Lp\\

==~ -
V2=2%, =934 =27\
e

Three Resistors in Parallel

Three resistors are connected in parallel as shown in
Figure 28.11a, A potential difference of 18.0 V is main-
tained between points aand b,

ﬂlﬂ\\ﬂ\

(A) Calculate the equivalent resistance of the circuit.

l

FEFFEEETT9YYY

(B) Find the current in each resistor.

(C) Calculate the power delivered to each resistor and the total power delivered to the combination of resistors.

L e <
Vi S VI, W S 1 5

e 0 4 = &L\ AL

T 2
1 = S M T

ch.,* ?:+—6 9 \ R

N O T E B 0 o K

oI

i
|
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A single-loop circuit

* The circuit shown contains two batteries, each with an emf
and an internal resistance, and two resistors.

* Using Kirchhoff’s rules, you can find the current in the
circuit, the potential difference ¥, and the power output of

the emf of each battery.

e B4 _ & L6FA
I-—-% == = &
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Ex98.6: N sinale \oop Circuit contains two

resistors and btwo baktries ¢ Nealect Yhe internal

resiskonces of Yne batkeies). ﬂmljﬁsg_c,ur;:enLi_n_(
the clrewit 2 CazbV (

a, - \+
|

T

£MN=0
%1—1Q1_E;~_ 1R.=0

__S—* Sy -- &= d =y — =
o Ri_'\"zv g__\_/l_o

B=-02%3p)
B : C o
& WirchWhoflf’s rule < - g
arl ' rworks conk he 0 e
\mple_series—paralle) combinalions, =
To analyze these networks , we will use the ____}-.
_\:e,chmriues oqe_\(elopecﬂjoxj KircWaoff. _«:
” !l Junction - &
e —— ——_SCg k

— §5d5] =

B ' <
c b d
/ 22 _
Nm a Junction Nota B oM R
junction junction

(rrr
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NN

N

*

‘K_Ly:c,_\q.hmff‘g Jne bion rule :

8

]

@LA—AJAHC}—ID-)Q—]S_CL pcmﬂ (U']no‘(‘w }"‘l’\f‘pp or-maeore (
s mpoL — _'f
i~ — Laias (
\ g'll_: c) J — =~

T Q\__T'l -~

E;‘\%usau\? ;fﬁitgrerﬂ:s n¥e any punchion \ll-.[l+1 ::
£A Loop is any closed conducting patly e
i =

&"ﬂﬂa \Ooo fUi\f’ s at S\:rl\'c_mtn.jf_\l:}]ali H’le e\echm\-ahc

force is conservalive &=
S - |
£Slan conventions for Yhe \.OQP rule.: e ’-
+&: Travel direction ~&: Travel direction  TIR: Travel opposite ~IR: Travelin
from —to +: from + to —: fo current direction: current direction:
— Travel = < Travel — — Travel = <Travel —
— |+_ — l.*_ [—_ 1 €<—
& £ R R -

-«
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£An Dmeber measures the cuprent passina
Hﬁ rnue\_.\n Lk

&_Mm&&wmum_{h@_}xﬁmﬂ(ﬂ difference

ARG

S

_between bwo poinks 5
[]

3 oo (@) Moving-coil (b) Moving-coil f

= = ammeter voltmeter r

_ _ — &

£ An ameter and o &

Voltmeter may be used

J:o%.e,ﬂ)ﬂ_&meamrﬁ_ &

resjstance acnd power. f: &

&

- Val [Circuit | [Vi

— ele{:lerrl —;- o

i I e

@ 5 o e

— e -

— = ——+¢ =

— Le .

=L \E:’ - = a

r

Ay Ohmmeley _C@ng.is,.& of a rﬂ_ﬂk_er X cl _re Sisgorjq.
and o source. (sften o flash liant Yootbery) g
in_Series. RSN

Scanned with CamScanner



swicOWmpmeter and  diaitaloe
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va 1able, Yesistance, ag 1S
teated Yoy the arrow
_l:hrou__{\}\ the resisfor <ymbol.

A A NN

&To use the O\nmme\'ﬁr, {irsk
connect X direct \ ' cmcﬁ
acﬁ,‘;ug’r_ Rs unkil ch metey

redXs Zero, Fhen conneck A
an&g_ across bhe resistor R and read Fae scale.

CRAPPRPPPPIPIITFTAAARE a8

ﬁ }\ CDJ’BB d\ mu) Fme ter con yeasure "-:’C-Vrﬁ‘l"},e 3

Lurre:ﬂ' of feg;stan@ oYer a w lde YN .
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Subject \.}]8 POTENYT 1O Y ;L_,j'. e\ Date N
]

=

¥ The x:;c:\ entiomel -..:_z"_is___a_n 'l_‘DS;F ument Yhat con be &
us;&_h;_mﬁmmﬂﬁ_@mf_aﬁ_a_&m r‘ce_uiiiho,wl'_:
drowing any current from Yhe Source. Tk

; ) 1

Yoalances an unknown poYential difference asatns -
an adju e yyneasurable potential Aiﬂﬂmj
F— - | »
P Lo iometer is also used for any
Voriable resisto E}_us_u{all\g having a circular
cesisYance element and o slidding_contoct

¥
Coﬂﬂol\e& bl:} a rolaking <hafl ﬂn.&_}éﬁ_ﬂiﬁ. 5 —;
£The Clrau i\'g_ﬁn:b o\ \:eor_.a_‘pjb}ﬁnlz{ ometer 1S H:

e

— AAAAAA— —

B B

2. Two 1.50-V batteries—with their positive terminal.
olll in the same direction—are inserted in series into :
flashlight. One battery has an internal resistance o
0.255 ), and the other has an internal resistance of
0.153 Q). When the switch is closed, the bulb carries 2
current of 600 mA. (a) What is the bulb’s resistancer
(b) What fraction of the chemical energy transformed
appears as internal energy in the batteries?

N (6} T f B (8] (5] K

7~y
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7
=)

‘Y???J

S- 785 5, 1531

-
E
il

Rigr=V = 2 - &£
3 0.6

\\\\\\N\

_Rbu.l_b_ = &gﬂ}a\f‘ (r14%5)

Rpule =5 (o TESO-RL =D :_
% s P
—Pl:ol-a\i% X y 9 = (Y)Y ~
ekal . f
Pr - (o.255+0. 153) T* _g 2/__ _:
5, - .
= Etniq'l S _.E_ =
5. Three 100-() resistors are connected as shown in Fig- I
[ ure P28.5. The maximum power that can safely be o=
delivered to any one resistor is 25.0 W. (a) Whatis the —— g
maximum potential difference that can be appliedto —
the terminals @ and 4? (b) For the voltage determined :
in part (a), what is the power delivered to each resistor? e
(c) What is the total power delivered to the combina- ———— — ey
tion of resistors? — ]
100 = —g
. 1000 Wy b ks '——g
—A— . =
WY K g

100 Q o A
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21

a) Emg}: = I m.aj, R == _S‘ma.\l = Pmax

—._\___mng = (25 - 5 IL\\
J100 -
.LUU“"'“)
AN A
1 =4 .4 oo il 11 9
RPCL |OC) F{'—g = AAA
p— \\1“)*& r’
‘__AVAVA AVAVA;;_ & .
Rea —400+m00 ¢ R
Qe_n = 15,0 o
¥ o
— — —
—Axé,qx Qtﬂr_ Pmay__— 150 (o F)) -
Aanv = :5 \/ s
e
\D\ Parallel re<jctors : i s
s
P=SAV=0.5(756) =315 (. -
Ser}es resxrors: L
Q: N SN0y, - —
: : : L~
=
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By & .Cad Yhe Curfan)r v 0O
resistor and tHhe rDCA'PnHmI P lovence

\oekrween a a nroJQ—/’,’

= -
AN 25V
n

| 40 Y
—AAN— " {2Zeq.=5+20
A_AN ZE
E v /
D)

Req 250

Qeq =250 —244. 0.
g5
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AN
iy 22 I
i T‘ —> Qec;, 10O+2. ™ = VL Tl o
aan)
\%f‘\’qj(L o AAA LE-.BV
A |pauq b
A=y . 98 = 1 PR
Req.  [2.9M
10:”- i\QBY

:}&_mw

WS —

» V= L= VW2

244 )
V=54V

AVAVA‘_;I
oL apn st/ V4=V =57 —0.5ZA
a_ | ssav[1.® R. |0

A HY 1 o=V :5.1 — 44 N

150 R 5 *

. _J‘j_‘I3:ﬁV -5.7 -06.23A
\ y-r Ry 25
a

s)n__é 5'7-0 \"/Cib: 5.";;_\"/

10T T1TTTTH10EP0EFPTPYPP9vqqaa
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@)ind the voltage across the 3-a resistor

Cb) Find the Current in Yhe 3-0 yp<istor

i

.

L AMT

/20
/o

—1
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Qe g, = 2+2.13 p’ AA—AAA \
Eég,:ﬁ,‘]‘%..ﬂ. { h_.___l
&V
| —S_:_\/_:g:\l‘\A T
| R Hi3 AAA

5 |

\
! M=TR=11%2.43 s
gz v/

oy e

-
)
T = F --J

.
B

TTTTTT T TPy

Scanned with CamScanner



|
Date

Subject Day

Ex28.3:00nd ‘ang. currents 'Lllj'ﬁ.l)'ig

14V
B -0 loop]. & sl f
N =X, IO WP IPPRY (V) u\ﬁ‘ B \\'12
=) ; s = > | ¥
R _L AAA lr‘
#loop 1 i e Ly
\o::»p?‘/, | —AAA |
£ V=0 « pa d
—— G
N ¥ v
= AR = l_lt_
PSR T
O Tl = ﬁi? I T — ] 5
lov —-\Gﬂ- \_IB
p ot v
61‘_1_-L|~§2-’2.L! - 0.9 | _Avf\f) |

v

| &lopp 2:
| et

—Q_S_"f; A (O - 611 ‘:.:C)

i 00 -6 V=T T = Oy
02T, 2 (3+1.)=0

Scanned with CamScanner



 Subject Day Date

e ox. -2\ -0

W10-87, -27, =)= ©
~1X C611" N1y =24 = C))*“' e

20-167T4-4%3 =0
-6 e WX, Y=

e

o023 =0

22-&-—1_ :'—L‘L‘ s W ar
22 99 ¢ =A-

|

lO“g(fl)—Q_—S_v_:O
=6 =ZI=0
VTt = & =55 Y =-apl
—&mogpitade of [T 2":\3_/\\—‘
o = Vo b T =2 09

Ty=1 A #nayibude OFITLT=1A

T I T annng

Scanned with CamScanner



Day Date

Subject

—_—

@In Figure P28.22, show how to add just enough amme-
ters to measure every different current. Show how
to add just enough voltmeters to measure the poten-
tial difference across each resistor and across each

battery.
'-EZ él e g =

. AAA-

gal 1171

é Ll L S %1-&
£ S1q \5’:; }

Vi deg, M Iy v v T 4

'l'."' \1\;‘1'- =4 T das = 43 ©

£ R

| {.‘n’) LOOPL

DO =
‘f;( - )

—— J .1‘

12-1%4 -3y +5K?+111—'~1:Q
g‘q11+611—0 -

Scanned with CamScanner

M B B e e e

-
f

bT 71T 1T 1 11



Subject Day Date

&loop?2:
e

& Y BT

U

’617‘8(‘_11;’?11) =)

L\-—é'S_—, —811-%_51 =5y ()
(u‘ 811—“’11:(')5}

CETTTTTTTTTTTIT T I YT Y Y Y Y YY1\

Scanned with CamScanner



Subject Day Date

Ex29: The ammeter re,nrﬂ'; 2.8 gin&Q
T4, 5, and ¢

Scanned with CamScanner

YT T T 1 T 11 T 799999294448



Subject : Day

loop2:
E—Q.—X_l_%i} :O
2 = 211 ’+E)11

C. =R Fra.aN\ 3 Efink
= v W e s S 5T

¢ =12.6V]

]

11131wa«wqwqaaw

— % S-'

D(ﬂ'en‘l’ld\ olfﬁpprgnrﬁx be%w een Dcmﬁ's & cmoﬁ f.
3= YKL

E:Lr €2 | %-\?_3-80\{ o= lge Xoo O!"

FOVT Aol . T
v 1 \ ~-Rilq 4080 =T 'P,—O e

e
L Ll —

Ri=2xa £ \O- 211 -%13 =0
. 80 T e e
L11 21 3'—"- O“’“'@

\11111111

Scanned with CamScanner



Subject Day Date

—_—

lO_Q-—g_'i —g(_g_g_‘r:ga):c)
10 - 111—13' '3§q~C)

»110-51, :azn_.o ----- é}f

Q—O Ll_il‘%(l*\ +X"1\ ~
B0 =T, 2L, I = o

20 - 16T, -‘1“\_‘1~

'+-wa4QAT L
..J.Ll

b

o L ke 261-, =0

6%, = 40
2% 26

Ao =9 A

e
e
=
-
o
==
=
o
s
—
—
—
——
f—
S
=

Scanned with CamScanner



; - e —— e

Subject Day .  Date
30-15T; -4(2.31) =0
2024 - 1551=0

6 =NbTy Ik O.4A ]

32=T441,=0.41+2.7
r\_g— A= %."LP\\\
A\/ - Vf“\/c._:': *60 —’3_&3

AV = -60-3(3) =-64V

TT LI I T R R R i e e n i NN AA N

Scanned with CamScanner



Subject

Day___ Date

Fu‘ 25 ﬁmrl -H'uo lDC:t]’anl CQ] r‘Q ﬂfe rence

across edch

Yes s&}or“

— A N4

VAT Y

Y s

e e
e e =il
1 AN
0.

"2_&’1 —‘r\g—% 'L‘-X"J."%_S."_\ =0
5-55; -4 T = —(2)
-51-5412-3-4Y7:=0
A-5T.-41,:=0-—-B

| 5 = s e N— .
L R E S T RN
U5-4%4-4TF. -0) .5

Scanned with CamScanner

@ha«aa««&

'R EEEEEEEA TR AT T O



Subject Day Date

e

&q—rDIQ_‘L\(_-S_‘\\'_S‘D.B _-T-O
e N R T TR
ﬂ\‘i(‘\ T O . )

uyd s LLK,L_L\Tﬁ _m =)

®

1 - R’l'(»._.?é =5

LN 5 oy g
N 4 Vil Gyl o ~
Z 1 - OJ 1q =0
%653_—1;_:_%?4_3)"(’ oSN o~ A
Z5 TE o~ ah
Nwq (D3) =Y R =
[_")):\L]l'-\;l S
Tl i = 11‘_‘: .
T L= 1.éM
Ig :O%%—\é:\‘\:\

ST rrrr oy aanannnnanasayg

Scanned with CamScanner



Subject Day Date

Vy=5%,=5003)=1.8V
Vo= UT, =4(14)= T6V
Va=2%, =2(1.6)= 3.2V

Vu% == ?)11 =3 C.]f)) = ”%\/

Pr= T R=TV=1).5003) = 0.95w

- XV e1.6 1A = 48w

B =XVv=-22(L4=53w

Pu‘ =3IVS 4.28%1V.6 = +. 71w

FTrrr1rr1rrrrrrrrre ity

Scanned with CamScanner



Subject Day Date

‘ - ; -
C\f\cmp‘r'&:f" s ® ,-\Jiuix‘n{ f-';r L-.ﬂa!pﬁ

4‘1 qu-\‘np.l{r Pale s -

&E-E A bdr—g\nape(o Pormnnpn‘* mrJLI\JY\P:{

s om-ﬂ s called norh pole ar n POle..
T\no l"‘\'HnOJ'" Phro is d (nu\-)h DQ\P oy S Dole.

&fﬁﬂnohl-ﬁ DO\Q( ﬂH'rn(“}' ecl (L] Oan r Gmrgj
LMQ?G\PQ rpr)e| pr‘ﬂr‘ln m-anr“

(a) Opposite poles attract.
F F
o My
F F
 E . EE

(b) Like poles repel.

H!HH

F

S O
o ENCE T

|

Scanned with CamScanner

Hll”llllII”I”I'\\\\‘\‘\‘\‘\‘\F\*\&Q



Day Date

Subject

——

& ‘\Y} n}'npf'\ \’\nrl' ((‘mlfr:tm( Wmn \ﬂu\- \S hojr
\\’<P\e molﬂme,\'rrp (Sans jale) "pnrﬁpn(u ):D_
point Gonaa gt soulh) is abhrac ‘wﬂ by 01\-Ler

Po\e ol a Pprmmhpn’f maL\nP}'

— -/

&2 The earth Ly hself (s a mrxd\‘nP'}- TSK <
' S
magnetic south oole, which is why the norf)

@M@ﬁm&ew

&Thp ﬁcerﬂS mclf-\ﬂﬂ\'\c, aXis is wot c#un'f,
pafalle] to s Apo«:\mp}nc axis (The oixis
j'f‘o)rd\'mn.) So a rrl)mOa*:% 'reculm:\

eﬂa Viakes C\C‘JMPU}\Ad\’ Crom ri\PmAl"c,tD\nfC

et tale Jeibion 1¢ nolled wisanel
A@nwmwhumlon—

Scanned with CamScanner

FrTrT 7T 71 70939 99999292%AA AAAAAAANAALN



J

Subject Day _ Date

—_—

g1 \n,o YYI(]AHQ}’!C, Epw is nnl- ]nmnrmn\-ml
d\‘ mns\' m‘)mk on -}lnp prn"Hns «urfa(‘p 4
1\«: nnA\p uD oY (’lmun {s m arb maane. 1C

é\g\é\é\(\é\.

nc \i ndl—n on <
L7
o M | e tiotlge. o . in_palys. €
>

&There is no expe rimental evidence for e
mdé\ne\-m mnn(\OOlP\ @
In contrast to electric charges, magnetic poles E

always come in pairs and can't be isolated.

Breaking a magnet in two ... !

-

S (0 .

... ¥ields two magnets, .

uol_l.wu isolated poles. -

& N\ compass neny a wire with no Current ®
Points north, Wowever 18 an eleckric curre nt =
rung Hnrouah T wire , Yhe compass peedle ®
cﬁf@]pc %’S Some u)hm"’ -
-

-

L

-

!

Scanned with CamScanner



:

Subject Day = Date

&;T\ne ?ﬂa&\né\'fé ffeldl: |

) e ) )

T\ng, mdi\,np,\.—!r* f'\a\ra exerts a £hrr,e oN o.mj
other moving charme Cor Carrent) Yhat (<

present in the fie\d.

&L{lff, an electric ‘E{Q\A} a maﬁner)ri(" EKQ\A
isa veckor e\, Yhat ts o vector g antity
assoclated with each poln’r in_spadce.

& T\QP Rtﬂm\ool rR, ig Qwr ma%nP\-{a fie\rl.

&M; any POS'!l.)('if')Y'l e rﬂg“nar\'fmn OQ EB 1S
éle,em?,({ as the rﬂlt*rpr\'lorq n uﬂ_nirlq Yhe north
pale of a compass neeclle tends 1o poink

TTTTT1T11T1T1T1TTT"Y9" %" %% 9907A2AANNAAA

Scanned with CamScanner



el - S

Subject Day Date

L Similariti '

electric Lorces :
&TWe maaneric Corce is nmpor\—mnd\ Lo the ©
L\/‘ld\m\f’ q, OQ l-\no Dnrh(\ﬂ
o The mmme\-fr Enmo on A neaakive (‘]nmf‘ﬂe
is o\n‘p(\‘p oDDosllrp bo Yhe force on a
4203\\'\\/‘{7 C\mMp mMoVina in the Same direckion. &
X The ma nalrm fnrcp i< Drnnmrhcmd\ -\m

Ye mdanth |AL1|P ol RS mque‘rm 2ie)d)
_\LPL\“GF D

o
_@__S;_ﬂa_ii\;.‘ﬁ< Cﬁi& ditberences g
<
&

2) D iegp,re.nce_c_ between M@ML

_a\Pc’rY‘:(‘ force_ﬂ

#;T\np maanete. £arce i#ﬂlﬁ_ﬂw&
§G€€cﬂ. ol Yo DQdiCAL\

ﬁ“S.E Yy, ve\odh uec}r

with twy maﬁ\np {c. %P MM@E

i\np maeme\-ic Qﬁ’rro 1S D\’ovor‘rioncx\ o

Sm@-

FEFTTTTITITI R R E A1 QAQ4AQQG€

Scanned with CamScanner



Subject Day Date

hara : yall
Lo the vaanetic Liedd € vector, e
W’tdﬁnﬁ\'i(_{ gnrcp on Br\ng g\mr@ig {s Zero.

&ihen o C\mm{arﬁ particle maves ‘na
direcHon net onml\p\ ko the mnAﬂZ}_LC._ELElE&
V@L\-or Fhe mdﬂme)nr Qom: ke na direction
DT&DPmrlfru\ar \:0 bath "1.9 &nol 2.3 ana)r 1S,

B;)np m\mnp\-m Eorcp is preoeh:lfcu \ar l:o ‘an
P\OLY\{’, fmrmpr-ﬂ \nm —‘;@ C‘M”lcﬁ T@‘)

T [ .
@T}’IP YYLQ:M](’_}“Q TOYCe, on cl r.‘-«'tj"::".‘-":‘r'?"-\ 'L_.'}riu{'*’tf-‘_:

€T\, ‘maf-\m\wﬂp ol Y wmaaneyic force
Qn a_ movina Dcir‘f_c\_giq proportiond) to the
CoynDoneh\'JoQ YW our}ic,\ea Ve,\od!cg

Qre,penc)mu\cw ko \-\np E\eu
oS8 1\, Dcl\’“jnc,\e, s a¥ resh or YMOVing

poxm\\p\ lo Mg Lie\d ik experienceg
'Ze\ro wmm«:me)v ic (?ov‘cf’

Scanned with CamScanner

ffff‘f‘??T‘lfffWQQ-QG\?WG\QQ\QQQ\-@\@@@



A charge moving parallel to a magnetic field

!  experiences zero
magnetic qg = +=—"“
8

v
force. faﬂ—.'

& The YﬂaAY\P'-\-\{" Emnmo is best V“PDTEsenJrccﬂ

as A \/eC.\'m C oY‘(’J rﬂu(’\-
Parkiclet harye

V] A
LF=90%8) ¥
Wd%’M‘/\ Fis perpendic-

|
AANXNNNNNNN N

s o o P g i

moviny Charsed "7 field ;" i
Parbicle .

A g

A=At hy 5 b ¥ B=Bul o Bysan, P o=

Y TRV e

= S SR AETYS e

, a—

B'.( t))ﬂ Bz S

-

—

-

Scanned with CamScanner



Subject Day Date

A_'ﬁjm_nzm S (AxRz =M. By)

4 mx\sg SURESY,
Example: Lok A =21 —T}Jr'lk anol

:A'%%{E ) -F'mcl N XP; ?

A¥B = (ASai A ()

€= (’211\)3,(11 30+ 0 Sxal) o 4
C2R¥ ) 4 ixzl)

Ny [P
3
TETTTH T 10010099990

Scanned with CamScanner



Date
Gl

Day

A
KWAYA
AP Sy

——

R

EX +Y -2 428

27+) * (A4K)

QI+ ) 4
¥+«

| ] T | s T
5 e .
-

X3

—

.yj§4+

=

&

Subject
ety

Avovvvbvvbvvivi it iiir11d

<

I
2]

Scanned with CamScanner

<«

<3




Subject Day _ Date

£The rhqa’h:]Yw‘_';r- force on a Y:r')r‘n_/‘,lvi-’B
Chayae s

Fis perpendic-

~ ular to the plane
containing

— v and B.

‘ﬁkfﬂa\n*’—\h-}q.‘_ﬂ 'rlLJ]P tor Ni‘u-lr:i‘f'it Corce :

&T)ﬁ? Y‘m]n" he ml vule alves \-he_ci[rprhnn of
Wow Bvar pom. OOSMW Charae

1) Place Pm’ ve\oca‘rw and maanete Lield

Scanned with CamScanner

T T I T T T T T rrTaanannnnnag



Subject Day Date

Aln:r\-nnh Mm& T‘o\'d\'wi '19 (’\nmr LLml:_nnm -
Do\n\-s in va directton he fnrrp acks.

Right

5.8 plane . :Force acts along this line. hand!
\ y . @ /
“i;D!
q B @
Vﬁ =gq0'X B

FETTTTTTTTTTITINAN

Scanned with CamScanner



Subject Day ="  _Oate

h : ! \ Jor !

A t

e rlg\n\—_\ndnr_ﬂ vule. |

&E}:Vlml velpcibiee bhuk

£¥maslne ‘o Charges al e Scime maﬂhﬂuc}e
Yout opposite sian moving with Yhe same qu(,{b
In the same mm:\jnp}-ic field .

L The magneHc borces on Yhe chara

eauc lin ma@h’r\ruo\l" \otﬂr nPPos‘l\: in
cj[redrloh

s _aAre

Scanned with CamScanner



Subject Day Date

e Positive and negative charges
moving in the same direction
through a magnetic field
experience magnetic
forces in opposite

directions. F=g0X% B

q|=q>0{

Ny B v
_— 4 %zq«,
@=—q9<0}5

F=(qUuxB

‘&L-ﬂnﬂ'a ol f;;,;_:il.vi .

= _ Y 'rlj-'-_'jr'i et .l-

& The ST Unit r‘uE ma
called Pho Fesla (4T)

Lbeala =17 = ANIA.vm

bic £ield B i<

" e =

Aneg
i R

£ Bnother unit mﬂ

#The magn Pl'mi;dcﬂ_eﬁ_}ﬁq&_mq
Yoo order ol 40 Tac1g

Scanned with CamScanner

-
C
-
-
-
i
i
-
-
-
—
pe—
G
P
S~
S
e
-
.



Subject Bay == _ Rate

ﬁ#?-MIdc-\J'.;.ghf IEI;J'Ilr-G 'L;”{ £

LWe Coan rppr.awn'} dmg yna::\nphp £I€,\oﬂ
}m maz\hp"m ifp H lines

4'52{.)\)49 rﬂr‘rlu} 'H'\o \1‘1/1?: Q,-\Jr\nrijr -nf)o ’\fﬂP

i_\:mu%b_d%hmni- is \-nnaon}' Yo Hnﬂ
W‘Idﬁng.\'r‘r 1{’\4 vector at i\nd\— OHI]Y\J-

At esch point, the The more densily
& b l » field line is wngent the field lines are
) e/ ) n e_ S ' to the magnetic- packed. the stronger

— field vector B the feld is ot that point, ———

never \nterseck.

lines are not \ines | w i
o e MQ&H eJ%'iC ﬁOr Ce. Al u:‘:vh point, the -. lherefore, magnel i

field lines point in field lines point away ——
the same direction a from N poles and
compass would ..

&£ The force on a C]ncmﬁmcﬂ Oar‘rfclp I's nr¢

d_lo_ﬂ%_ﬂaz, npfr‘ork'lgn DP d 'lq\.'?\rl \me_

F4RIGHT! B

toward § poles,

¥
The direction of the magnetic force depends
—+ . onthe velocity U, as expressed by the
magnetic force law F = gt X B.

FEFTTTTTIETTP9P990094494992AA2AAA4A8¢

Scanned with CamScanner



Example 29.1 An Electron Moving in a Magnetic

An electron in an old-style television picture tube moves
toward the front of the tube with a speed of 8.0 X 105 m/s
along the xaxis (Fig. 29.6). Surrounding the neck of the tube
are coils of wire that create a magnetic field of magnitude
0.025 T, directed at an angle of 60° to the x axis and lying in
the xy plane. Calculate the magnetic force on the electron.
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This particle’s motion has components both
parallel (v)) and perpendicular (v, ) to the
magnetic field, so it moves in a helical path.
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Example 29.3 Bending an Electron Beam m

In an experiment designed to measure the magnitude of a uniform magnetic field,
electrons are accelerated from rest through a potential difference of 350 V and then
enter a uniform magnetic field that is perpendicular to the velocity vector of the
electrons. The electrons travel along a curved path because of the magnetic force
exerted on them, and the radius of the path is measured to be 7.5 cm. (Such a curved
beam of electrons is shown in Fig. 29.10.)

(B) Whatis the angular speed of the electrons?

L AL =0 e

CIm%-0) + CO‘"&\:B/_;: A BRI S »-

Lmayt= AV -
99 = 294V lM—lrﬂé\&@m{sﬁ

-
=
=
=
=
=
=

(A) What is the magnitude of the magnetic field? =
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Force F on a straight wire carrying a positive
current and oriented at an angle ¢ to a
magnetic field B:

* Magnitude is I = [IB, = lIBsin .
* Direction of F is given by the right-hand rule.

a_\vec l'nr‘ lDfOD!ur‘)r

-

L =

ol =+ LXB G Magnebic freld
Onmbluﬁﬂnk_@dmw
Seament —

Ex 24: A wire \no\van A_mass per un/'t !mml-ln of
.54 [ Carries ol 71\ rurrpn} l‘mr‘wnnJ»ai\u Fo

the south. uﬂnn‘r are_(a) the direction and Cb} Fhe

mdAm\'un’ﬂ ol e minimum mdﬂhe)rfr Leld e@QLch_};g_h
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33. A conductor carrying a current / = 15.0 A is directed (

along the positive x axis and perpendicular to a uni-
form magnetic field. A magnetic force per unit length
of 0.120 N/m acts on the conductor in the negative y

direction. Determine (a) the magnitude and (b) the —*=
direction of the magnetic field in the region through -

which the current passes. .
I-=-WA £ - AWM N e
Sy —
F=TT%R = T\ B sin(a0o) 57
===

=1 R - .
O.V}_:]BBHWB—SMr?s—r iz
\S zlS U e
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=

S

- o

=

Scanned with CamScanner



=

34. A wire 2.80 m in length carries a current of 5.00 A in
a region where a uniform magnetic field has a magni-
tude of 0.390 T. Calculate the magnitude of the mag-
netic force on the wire assuming the angle between the
magnetic field and the current is (a) 60.0°, (b) 90.0°,
and (c) 120°.

1=2.8v , X=5A,R=-0.23T , & =60

J-TIxg =3B sin(®)
= BY2-8Y03351n(60) = GA3 N

F2 = 5¥2.2 3.0.39 sin(10) = 544N

f2 =5¥2.2%0.39 y sin(120) = Y.33 N

frlvrr vy vy

Ex35: N wire carries a f:.l'prml:g current of 2"{ A =

A d’rai%\n\' section of Yhe iz (s 0.35m lnhﬁ nn()! ?-

lies dlon@ Fhe ¥ axis within a untform maqnpéh'(j.\__
—_— N =

_freloﬂ} B=A.6KT.32 the current is in Hhe posmveﬁ_

X direction. What is Yhe moanetic force on bhe

Seckion of vy wire ? |

S=847,1=035m, B=).6KT
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Scanned with CamScanner



Subject Date Mo.

R -1 %3y

N
)
L/

fT111 ‘H1\\'\\\\\"\\"\\R\\‘\\\K

B YILR(Fy¥)

o

F= (2% o8y (1.6) (-5 )

£--2.44%N

&=%0-
VR =m19* ~To - w90
K LR
[VI) = /LQ = g. \'3 =
R N
T =93 .. g Wn - 93 R
ek 9 R 19 B
[ T Y i =3 B R -

treereet

Scanned with CamScanner



Subject Ll

Example 29.4 Force on a Semicircular Conductor

A wire bent into a semicircle of radius R forms a closed circuit and carries a cur-
rent /. The wire lies in the xy plane, and a uniform magnetic field is directed along
the positive yaxis as in Figure 29.20. Find the magnitude and direction of the mag-
netic force acting on the straight portion of the wire and on the curved portion.

(DS trasaht Portion:

F=T (01T =T (dLBsintre) —=

=TR (I =XRL =TR(2R

[

)
”“ﬁ (=2

I—)——AL&KK ———

urve ::Dnri-,‘nv; %

F=3 (R = - HLRW@ 12

/

_'T_B(l]_ilh@k \ [ )

L&%ﬁ@eﬂw K e

= ~-XREL (— C.DS@/\G

= X BE (Cosm—mso)ﬁ

IF--QLRQj
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37. Review. A rod of mass 0.720 kg and radius 6.00 m
rests on two parallel rails (Fig. P29.37) that are d =
I 12.0 cm apartand L = 45.0 cm long. The rod carries a

A1V VLVLAANNN

(l?.'—(“}; I = HSYIﬁzm)m-ﬁ ??Kc‘\])"( :L\gA_p"‘
L =12 Y10 e R =024 }qpﬁ-? =
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Example 30.2 Magnetic Field Due to a Curved Wire Segment

Calculate the magnetic field at point O for the current-carrying wire segment
shown in Figure 30.4. The wire consists of two straight portions and a circular arc

of radius a, which subtends an angle 6.

_rﬁfs?: «un-S_ Cﬂ?x \ﬁ
. qunr*
A2 xr =\dsl)r) sin (10) = EhE
_QQ-:Q?*- ﬂo_g_r'i(
ol g*
B=tox (] . /3~
Oy1a* ) q31a>
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2

By wire 2 exerts a magnetic force of ;
&

magnitude F| = I,{B; on wire 1.

P
B
X si XX I*xfl
2 ——

b

l‘ﬁ’; \ = 1:[-1 1\ ‘L_/-u_o—.s—_‘l.hg._-a_‘,
2\
2ELNENESY  Suspending a Wire AM|

Two infinitely long, parallel wires are lying on the ground
a distance a = 1.00 em apart as shown in Figure 30.8a. A
third wire, of length L = 10.0 m and mass 400 g, carries
a current of J; = 100 A and is levitated above the first
two wires, at a horizontal position midway between them.
The infinitely long wires carry equal currents /, in the
same direction, but in the direction opposite that in the
levitated wire. What current must the infinitely long wires
carry so that the three wires form an equilateral triangle? o

n
A=10Y1Bm, | = 10m, =04k, T2 =100A

_F_::: 2 //qo‘g—»\‘___&’._:_lﬁ\ coS- 8 L{T
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A long, straight wire of radius R carries a steady current [ that is uniformly dis-
tributed through the cross section of the wire (Fig. 30.13). Calculate the mag-

netic field a distance r from the center of the wire in the regions r = R and
r<R

= f i =) = oy = = —
$ B.ds =76 L o B =
)
O Zamyl . M x? ; = B
> U &gt 7 = 7 0 X% N = " &
/.{ 5 i :,b"l ‘a_lgl
R = c_g.

e 1 ]

D

ar -~k el
Va1l

B= 2s

= r

/ \
23r \“ R J

2= AT =
23 *

The Magnetic Field Created by a Toroid

A L?cvice called a toroid (Fig, 30.15) is often used to create an almost
uniform magnetic field in some enclosed area. The device consists of
a conducting wire wrapped around a ring (a torus) made of a noncon-

ducting material. For a toroid having N closely spaced turns of wire,

calculate the magnetic field in the region occupied by the torus, a — = —
distance rfrom the center,

-

= IH A

Y
i —= e

N
I.-
rrrrrvrr v v v vy
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Magnetic Flux Through a Rectangular Loop

A rectangular loop of width a and length b is located near a long wire carrying a
current I (Fig. 30.21). The distance between the wire and the closest side of the
loop is ¢. The wire is parallel to the long side of the loop. Find the total magnetic
flux through the loop due to the current in the wire.

So=(B.dh= (LT JA e
—ﬁg = (1“01 b&lﬁ -
J 33r -

a+C e

B 2F J T =

S -

B = Pelh dnrl = Malbh o fatl @
N 231 Jas 2 e

B Bexbn{aaay [ o

T x x
x

» x x
— - —
x x x b x
®x X x %
x x
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Subject Dute

E](a) A conducting loop in the shape of a square of

[') edge length € = 0.400 m carries a current /= 10.0 A
as shown in Figure P30.5. Calculate the magnitude
and direction of the magnetic field at the center of [
the square. (b) What If? If this conductor is reshaped
to form a circular loop and carries the same current,
what is the value of the magnetic field at the center?
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7. A conductor consists of a circular loop of radius R = -
15.0 cm and two long, straight sections as shown in Fig- —
ure P30.7. The wire lies in the plane of the paper and —*
carries a current / = 1.00 A. Find the magnetic field at —
the center of the loop. —__g
~Bickal = B shraiht wire + B ring :

_&: /uo_l :,___/Ji T %
E 231R 2 ) \>

_ RB=Yaxc'x1 L U6 TR ;
____Zﬂ 5 230.15 B

_ ~ 5 -
B=E£.52%10 = 5.62FT tnke tho Pode &

EAn infinitely long wire carrying a current /is bentata .
right angle as shown in Figure P30.10. Determine the &

-
magnetic field at point P, located a distance x from the ~
corner of the wire. T
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The horizontal secHon of wire d2y P

-

B=SoX \pto Pae poper 3

H7y : -

11. A long, straight wire carries a current /. A right-angle "'

bend is made in the middle of the wire. The bend -

forms an arc of a circle of radius r as shown in Figure -

P30.11. Determine the magnetic field at point P, the -

center of the arc. e
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13. A current path shaped as shown in Figure P30.13 pro-
duces a magnetic field at P, the center of the arc. If e <
the arc subtends an angle of # = 30.0° and the radius -7, J
of the arc is 0.600 m, what are the magnitude and P ~~~__ """I-s.
-
—tyy - Pl ’
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L) J J % 2 —-———'_?- J YA |
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19. The two wires shown in Figure P30.19 are separated by
d = 10.0 cm and carry currents of I = 5.00 A in oppo-
site directions. Find the magnitude and direction of
the net magnetic field (a) at a point midway between
the wires; (b) at point P;, 10.0 cm to the right of the
wire on the right; and (c) at point Py, 2d = 20.0 cm to
the left of the wire on the left.
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21. Two long, parallel conductors, separated by 10.0 cm,
carry currents in the same direction. The first wire car- ——
ries a current I; = 5.00 A, and the second carries I, =
8.00 A. (a) What is the magnitude of the magnetic field
created by 7, at the location of 1,7 (b) What is the force
per unit length exerted by /; on 1,> (c) What is the
magnitude of the magnetic field created by I, at the

location of 7,? (d) What is the force per length exerted
by I, on I?
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In Figure P30.25, the current in the long, straight wire [
[Mis 7, = 5.00 A and the wire lies in the plane of the rect- ‘ =
angular loop, which carries a current 7, = 10.0 A. The b i
dimensions in the figure are ¢ = 0.100 m, = 0,150 m, =

and € = 0.450 m. Find the magnitude and direction of
the net force exerted on the loop by the magnetic field
created by the wire.
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Figure P30.31 is a cross-sectional view of a coaxial

I cable. The center conductor is surrounded by a rubber
layer, an outer conductor, and another rubber layer
In a particular application, the current in the inner
conductor is /; = 1.00 A out of the page and the cur-
rent in the outer conductor is 7, = 3.00 A into the
page. Assuming the distance d = 1.00 mm, determine
the magnitude and direction of the magnetic field at
(a) point aand (b) point b.
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: el
-A long, cylindrical conductor of radius R carries a cur- __—ﬁ’

rent / as shown in Figure P30.38. The current density \r
J. however, is not uniform over the cross section of the T el

conductor but rather is a function of the radius accord-

_—_______—f-
ing to /= br, where bis a constant. Find an expression £

for the magnetic field magnitude B (a) at a distance — &=
1 < Rand (b) at a distance 7, > R, measured from the —_____5-

center of the conductor.
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A long solenoid that has 1 000 turns uniformly dis-

[Y}l tributed over a length of 0.400 m produces a magnetic

field of magnitude 1.00 X 107* T at its center. What
current is required in the windings for that to occur?

JQT},,; \mn%np)n'r Lo\d d«‘:_}iag__rp;r-x\-pr of a
— Selenoid s - [\ﬁ x

_ N=N = 066 = 2500 =
L o-4 -

e

=

Y-R - 107" VIR XTSI
Fonn  4IYIG 2500

46. Consider the hemispherical closed surface in Figure
P30.46. The hemisphere is in a uniform magnetic _
field that makes an angle 6 with the vertical. Calculate S,
the magnetic flux through (a) the flat surface 5 and |
(b) the hemispherical surface S,.

e
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A cube of edge length £ = 2.50 cm is positioned as =

[7 shown in_Figure P30.47. A uniform magnetic field ““——"

given by B = (51 + 4j + 3k) T exists throughout the —°

region. (a) Calculate the magnetic flux through the — %

shaded face. (b) What is the total flux through the six %

faces? &
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