Announcements 2/4/10
For next week’s self-test, can look at book if you get stuck

Tonight’s problem session: I will be present, can go over
lingering optics questions or answer questions about
electrostatics in general as well as problem set.

Reading for next week:
Tuesday sections 20.5 and 21.1
Thursday section 21.6 p. 359- end of second line on p. 360

We are not going to cover Gauss’s Law (most of Ch. 21). So,
you are not responsible for anything concerned with Gauss’s
Law,
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Key ideas from last time

Electrical forces between charged objects:

« increase as the total amount of charge increases

» decrease as the distance between objects increases

« attractive for oppositely charged objects, repulsive for like

Pointlike charged particles: force acts along the line between the
particles
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In the arrangement of charge shown, charges 1
and 2 have equal magnitudes and opposite sign,
and they are placed equal distances from the
origin.

What is the direction of the vector sum of the
forces exerted by 1 and 2 on 37
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The +x direction

The —x direction

The +y direction

The —y direction

Another direction

The vector sum of the forces on 3 1s zero.
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Sketch vectors indicating the magnitude and direction of the
gravitationa]vﬁeld at various points around the Earth.
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An electric dipole is placed as illustrated. What
is the direction of its electric field at point P?
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charge at point P is positive or negative
6. Either +y or -y, depending on whether the
charge at point P is positive or negative
7. The electric field at P is zero.




An electric dipole is placed as illustrated. What
is the direction of its electric field at point P?
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17" The +x directio

2. The —x direction

3. The +y direction

4. The —y direction

Either +x or -x, depending on whether the

charge at point P is positive or negative
” Either +y or -y, depending on whether the
charge at point P is positive or negative

7. The electric field at P is zero.




1LC)MOS& PoS\h\fe x %é« hmnhf/thal L

I N e K

e ;;é:“(% ,0)—= I/+Lx 0 0~)‘7—“—E—{X43

4 Loag

)

L DcS*’aA/;CE {;’DW‘\ +

a4
)
1 Distance MY\A QD P is _X+&

o D\\f'e(/‘h.w_. _o-f» \r

M- _ouwn r _BA,L__bO‘H'\ + 1

A S :—E-'-‘;;“ba’kz“ t >\ T O O) i _—_: o C_k - ' ; ";: /‘;.4"’1— o —__‘kr’(:_ i)):;:”"?'“' T T e e T T T

_(onit_vedtor . Pomh-/\fgf(vm +c:6+owP_~-;sw e guvtchm
. VMkewnse ounit_vedor fom 5{\) 4o P is alsO in 4T )

(\000 ) (x—ra)

. W.E&V,uwéxﬁ,_ 0,0)= 0@ { . c\4

Lf X>76\- Loe Cant d/wp 0-“74'(/\,;/\/\5




Field StremgHa o(weaﬁa/vwm mplouu Q»dupcr@c Haa




- Not wndrimark ghoye : QPWM é\ommﬁ'ﬂ‘c
30 b W of ke

Cam grive o -vak3 ywlwed m ¢ (I(Iljo?’ra
Wimbowt {or Yiote interested) lm) metted Calle]
Guornsc's Law. (NMell vse s resuld o Proo‘F

Pawsible — i f splnically symmehic, el (g o
" e radial so thad ’FMA Po\mm X aldso phe. Sy,
So ow\«j ‘possﬂ'r& A,;é'{ wmdd bt Yot oL (A«S

l\}amolt Onaef glrtrodhr:
Tnside *V‘LWN rebber bells vub on sovne oTin mavkeniol -

Uitog Sopssd#s gt dranged

Pt rwoves up“('o YAl dovme
When bt comes on condalt Wdome, chumfe R
et fo vove o mekals (Coducks) g0 i

+Q'(lrc,ms unﬁv-m\,xj ovet Sufac
"+ \ = ’Ar_ kQ",‘ > vadius of dowme
©5 7R AT T e kg

o eyl

@ ohont Lrerd M‘W@ dfferert Aiztumess
Prolam amamt of cliage on dovne

, g 6
?(rr $0 cwm) = /://:-/‘/ #4085 ktb_‘*"“‘“ = 3xl0 N/C
f &4 A >

{
}

% r
-3 a s 6N Ot‘Omz
k= 4.0x10" NmY/c* }___7 ab - (3 xj0 /c)('L l
r=0.30 m @x10t N W)

G aome = 3.3%10°° =334C
A_l:ﬁ’t e” eMage i l.éX(O"qC ( |




Spherical Symmetry

The electric field of any spherically
symmetric distribution of charge, outside no
that charge distribution, is the same as +
the field of a pointlike charged particle
with the same charge located at the
center of that distribution.

In other words:
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A uniformly charged solid sphere of radius a and total

charge Q has electric field

Eqpere(7) = —l—cg-f forr>a

; —

where 7 is measured from the center of the sphere.

A solid sphere of radius a and total charge Q with all
the charge distributed uniformly over the outer surface
has the same field for » > a (outside the sphere)

A hollow uniformly charged spherical shell of outer
¥ radius g and total charge Q) has the same field for » >
a (outside the shell).

As long as it has spherical symmetry, the field is the same
outside!



