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Chuong 4

Trudng tinh dién trong vat chat

Baitip 4.1

E=V/x=500/10°=5x10°. Bang  4.1: aldns,=066x10%, vi  vay

a =47(8.85x107%)(0.66x10%°) = 7.34x10™*.

p=aE=ed=>d=aE/e=(7.34x10"")(5x 10°) /(1.6x 10**) = 2.29%x107* m.

d/R = (2.29%x107) /(0.5x10) = Pé ion hda, ching han d = R. Thi R=
aEle=oV lex=V =R ex/a = (0.5x107°)(1.6x10%)(107)/(7.34x10 ) =
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R[(cos@ — cosdp) X + (sind + sing) ¥] and dl = Rsinddd % +
Reosgdd v = Rdg(sing X + cos g ¥). I

+ /?\I

. y
dil xa = R*dg| sin ¢ COs
| {cos# —cosg) (sind + sin ¢)

”:::n-::um

= R*(singsind + sin® ¢ — cos@cos ¢ + cos® ¢) dop 2
= R*1+sinfsing — cosfcosd)dpz = R*[1 — cos(f + ¢)] dp 2.
I il I
i dlxa  pg R 5

g - Ml ol [ 1 — cos(f + ¢)] b = pol R? 5[
C dn ) 2 dr Ty 2R? - 2RPcos(8+¢)Y  4m(R?)2 T [y /T cos(8 + ¢)
tan(‘%!)} .

tan [5]

w
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. ,'.LDIRZ 1 1
B = 572 T 372 (
2 | [R?+ (d/2+ 2)Y (R? + (d/2 — 2)?]
oB ol R? (—=3/2)2(d/2 + z) (—=3/2)2(d/2 — z)(—1)
8z 2 2 215/2 + 2 218/
[R + (d/2 + 2) ] [R +(d/2 — z2) ]
_ 3ol R? —(d/2 + 2) | (d/2 — z)
- 2 2 215/2 + 2 215/2 |7
(R? + (d/2 + 2)?] [R? + (d/2 — 2)?]
OB 3uol R? —-d/2 d/2
8_ = 2 5{_2. + ﬁf'l = U'. H/
.o [R2 + (d/2)7"7* * [R? + (d/2)? :
EAYiphamlanmaL0
R ammﬂ{r -1 —(d/2 + 2)(-5/2)2(df2 + z)
822 2 R4 (df2 +2)2" [R2 + (df2 + 2)2]"*
o -l (2= 2)C3/220d/2 - ()
[R? + (d/2 - )2 [R? + (df2 - 2)2)"* '
B _ Bppl R =9 2(5/2)2(d/2)*2 | _ 3pg I R? g & 58
azt |, 2 {{R? + (d/2)2]** ¥ 1R=+(fﬁz}ﬂ]”?} C[R? + (df2)? ( B-3+3 )
3pol B2 2 Bbe b [
- “F:ziw (d® ~ R?) BingOnéu[d = R, |trong truémg hop dé
oI R? 1 1 1 80l
BO) = = 2 {[RT + (R/2)2** * [R? + {R;Z}'—*]”z} :#“!R?{EREHF” - E
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Bai tap 547 _
(a) Dien tich toan phan trén vong dugc t6 1a dg = o(2nr) dr. Thoi
gian dé quay mot vong 1a di=2/uVi viy dong dién trong vong la !
I= % = gwrdr. Tir phuong trinh 5.38, tir truéng ciia vong b
2

x £e o pe s oaed n - _ Mo T o
ndy (d61 vai cac diém trén truc) la dB = ?awrm dr z, Q

va trudng toan phin cia dia la

R 3
. Moo rddr . L _ '
B = 2 j; {T2 F Zg}gfg Z. Dat uw=re, 80 du = 2rdr. Do dd -
_ ppow R? udu _ Hoow I.z(u + 222 )] "? | poow [(Rﬁ +222) - gz] . i
4 Jo (u+22)32 3 )l =1 - |

(b) Cat hinh cau thanh nhimg miéng cé chiéu day t, va ding (a). O day
t = |d(Rcosf)| = Rsinf df; .
o —+ pt = pRsinfdf; R — Rsind; z — 2z — Rcosf. Trude hét

A1 A T = A Rsing
viét lai s0 hang trong cac dau ngodc vudng: "

R® + 22°) 2(R* + z%) R?
S — 22| = — — 2z
VRZ ¥ 22 VRE +22 R? 422 Reoss
5 ¥
poo e R%/2 ]
= 2 Rg +.?.'2 — e — 2L
[ VR4 2%

Nhlng2 +2% 5 R?*sin® 0 + (2* —2Rzcosf + R? cos® ) = R* + *
z? = 2Rz cosf. Vi viy

topRw /" , [ (R%2/2)sin?@

B, = 2 sin 6 df R? + 22 -~ 2Rzcosf — —(z — Rcos#
- 2 0 i v VR2 + 22 —2Rzcosf (2 )
Let u =cosf, sodu=—sinfdf; §:0 > =>u:1— —1; sin?0 =1—u2

= popRw 1 [\/R2+22—2Rzu— (7/2)(1 - u) —z+Ru]du
0 . VRZ + 22 - 2Rzu
R2
= popRw |:Il — -*-2—-(.[2 - 13) — I +I5] .
I e Reudu= ——— (R + 2 — 2Rzw)*'?|
S ~ 3Rz -1
_ 1 2 2 3/2 1o 2 /2y _ 1 3 _ 3
=~ [(R? 42 2R - (R4 2% 1 2R2) | = — o [~ B’ — (2 + B)°]
2
= —3% (2° —32°R+32R* - R® — 2* - 32’R— 3R> - R%) = 5—(3{ + R%).
! 1 1 1 1 2
L = du = —— R2+z2—-2Rzu‘ =~ [(z-R)~(z+R)] =%
: -1 VR2 + 22 -~ 2Rzu Rz\/ -1 Rz[( )~ ( ) z
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Bai tap 5.50
1
- . - 2 —_ — A - r A~ .o -
Phuong trinh Poisson (Pt. 2.24) co dang V= ap. P61 vai cac chat dien moi
(khéng cé dién tich twy do). ©=~Y-£ (Pt4.12). va thé ning cudi cing la
ir) o 1 ¢ Pir'ir

4rre, | T 4. Néichung, £= £ . E (dinh luat Gauss). vi vay tuong tu taIJ P

f Bl F

. 1 .
> &% vavithé V7= 1= % pLBPCM
[co nhiéu cach khac dé thu duoc két qua nay. Chéang han. dung Pt. 1.100:

‘F[%] = —‘F'.[%] = 4dmdlr = 4md (r— 1),

r r

r 1 ¢ I 1 ¢7 1 ¢ 7
Firi= | FiP a8 (r—rdt'=s — — | P (r" )WV (—dt' = — | — |7 e — P — da’
l 4;??" ) (rgj 4;??" e [ ]d 4;??‘*) p

(Pt. 1.59). nhung Y V''=-E"" 33 tich phan mat> 0 tai © vi vay
i L ECVE o .
wi= _EJ —‘irz £ nhurtrirde. Ban cling ¢ thé kiém tra két qua bang cach tinh toan

gradient cua nd — nhung viéc dé khong dé.]
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Bai tap 5.51
A - A ?; { ].
(a)Doi voi B déu, I'Bxdf':BXIcﬂ:eriﬂz—E'er'
i} i}

o . ! ! faf1l 1
(b]gzif.;a}_rn'av §pxar=|tls tly m:M[———]Eiﬂ
’ o Y. 2T 27 2T ha b

H 1 -
(¢) A=-rx35| ﬂdﬂ:—g'rxﬂ'

1]

I I Ij ab 1 I s .
(d]Bzgiﬁgﬁlﬂr':;—”kaﬁgﬂz—gi'rx;é'l,%Edﬂ:—gi'rx;é!. Nhung & day r la

vector tir gboc toa do—trong cac toa dO tru r=sE+2. Vi vay
f B - - B L) - - f
A=—H0"lsxflezlzx . va lexpl=2l2xpl=—8. Vivay 4=22" (z8-s).
25 27T
Céc vi du trong (c) va (d) ngau nhién khong phan ky. nhumg didu nay khong
1

ding trong truong hop tong quat. Poi véi (dat L= AB4-dA. dé ngan gon)
i}

VA=-VirxLi==[LiVxri—r V=l |=riVxLl.Va
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1 1 1
VxL=|AVxBiArEi=| 2V, xBrHdi= | £J A dA, vivay

1] i} 1]

VA=-VirxLi=—[LIVxri-rl V=L ||=rFxLl . va
1 1 1

Tx L= | A[VxBAr WA= | PV, xBlar dA= | T dA. vi vay
1] 0 1]

1

VA= gr| 2702 @A, va nd triét tiéu trong cac viing J = 0 (d6 1a li do tai M cac
1]

vi du trong (c) va (d) khong phan ky). Pé tao ra mot phan vi du twdng minh.
chung ta can trudng tai mot diémJ = 0—chéng han nhw, bén trong day véi dong
dong deu.

G day dinh luat ampe cho chung ta B2rs=y,l,, =g lm' =8 = %s{ﬁ,w

1

- J o~ f B J

A=—rx| ;1[’“; ]ﬂs;ﬁ:ﬂ: —’%s'rx;ée "5’:“;6 % (25— o)
1]

VA= E[lilsk I_|_E|_I._:_-2 |j|: "u';j [1252] _ -LJDBJZ

z [
& | 5ds 5 o4 g

Két luan: (ii) khong trr dong mang lai két qua V.A=0.
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Bai tap 5.52

{«! Khai thac tinh twong ty vdi truong hop dién:

=L Liprr-p] (Pt.3.104)=-w véir=—L7(pt 3.102).
dme, r dme,
ol
B= L 3ms-m] (P1.5.5.87)=-VU , (PL.5.56).
dar
Tat nhién diéu kién rang budc 1a Pie, — g Uiri= f_ﬂi;"
ar

(b)So sanh cac phuong trinh 5.67 va 5.85. momen ludng circ cila vo lam = 4o/ 3 lwar* 2
(chung ta ciing co dugc két qua nay trong bt 5.36). Dung két qua cua (a) . thi.

ar* .
H@ cos & khir=R.

re |

Ulrl:

Bén trong vo. truong déu (Pt.5.38): B:%u,]cm%,ri vay UI:"I-%,&JDJ&JRZ + hing so.

r -~ r A - a - a - " 2 '
Chung ta ciing co the chon hiang so bang khong. vivay Uir)= —Eﬁumﬂ" cos & khir <
R.

[chu v ring U(r) khong lién tuc tai bé mit (r = R ) : U!.H(R)——ggncrmﬁ:‘ cos

8=, (R) = %gncrmﬂg cos 6. Nhw1di da canh bao véi ban & trang 236 : néu ban nhat
dinh doi dung cac thé tir vo hudng, hay tranh xa nhitng noi cé dong !]
©

_ Fapt 8y
4

B

2 2
1= eosa—|1- 2 |smgp|=-vr=-2p 105 1 00U,
SR SR or r a8 rain & A

E: D=0y 8 $i=Llr 8
ae

1E = (ﬂ”mQJ[l— Erz ]sin d=0r 8= —[ﬂDmQJ(l— ;;2 Jrcosé‘+f(r].

ra8 | 4w R 478 2
2 3
%:—(’{jf][l— ;chosﬂi Ulf,&z—[?f][r—5;2Jcosﬂ+g'5t
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(b)W sé tilé v&i B va vdi hai thita so cuar (vi lay vi phan lan hai sé phuc hoiB).
vivay toisé thir ham nao do co dang w= ar(».2 1+ &°8, va thitr xem t0i co thé
chon cac hing so ava g dé VW=0va VxW = 4 khong. ’

VI =allr BAV i+ ¥ (r B+ 8r¥ (VB I+ BV

-?r:a—x+%+§: 1+14+1=3VirBl=r=xI¥x B+ 8= Vxri+irVIB+ DV IF

ox Bl
kg Bl EEREs0N vilvayl [tcacacidaomamicuaBibicnmman val . - i - B (BERGZ)
YVirpBl =IBVir= [Bxihﬁ.i
e

) n n s . - .
i —+B,— |xx+ )y +zzl=Bx+5,y+5z=F5,
&y 5

vivay

Virt = ;»"ci+y"£+£i it +yt +2 = 2 2y 228 = o
a &
Vivay

VI =of3r B+ 8+ 80+20rB]|=20rBi2a+g), s& bing Kkhéng néu
2a+ 8=0
Vi = alir BNV xri—rx Vi B+ 8r2 (VxBI- BxVir? i|= df0— (rx B+ 80— 2(Bxr)]

:—'pr".::r—E,S':—%'pr'
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Bai t@p chuyén nganh QHQP

Chuongl0
THE VA TRUONG
Bai tap 10.1
oy L 0Ly, . OV, 0 NV a2 ya L
0 V+E_V2V Hofo 7+ V.A + 1,6, poe _VZ\/+6t VA = gop

2
DZA—VszzA—%t—f—v( V.A + 18, %):;%J

Bai tap 10.2

(@) Wzllzj(gOEeriBszr.At.tl:d/c,xzd =ct, dodo E=0,B=0,vadodoWt =0

Hy

Tai T,= d+h /c,ct,=d +h:

E——t% g ihox 2,B=24% g ih_x y,
2 c 2

Do doé: BzzizEz, va (50E2+i82]=go[E2+ L iEzjzzgoEz
c

Ho HoEg C
Vi thé:
1 22 g tctlo|  d+h—x’ "
W, == 26, 225 [ drh-x"dx lo =250 -
2 4 4 3,
_ g atloh®
12
2
(D) S x == BxE =—E?[-2x 4§ J=t—E%% =+ 2% ct—|x| °&
Ho HoC HoC 4c

(Diu cong khi x)0, nhu & ddy). Khi [x)ct,S =0

Vi vay nang luong trén mdt don vi thoi gian vao hop trong khoang thoi gian nay la:

2
d_W:p:J's d da=/f*? lo ct—d
dt 4c

2

Chu ¥ rang khong c6 niang luong chay 1én phia trén, boi vi S(d +h) =0

SVTH: Ddu Thi Ha - L6p 48B-Ly 1 thanhlam1910_2006 @yahoo.com
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d+h /c

i ) ) 3 d+h /c > 3

: ct—-d lwh
(C)W:jpdtzw [ ct_d %=t o —| Hoa loh”

: dc 5, 4c 3c 12¢

d/c

Boi vi 1/¢% = y5,, két qua nay phu hop véi két qua & cau a.
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[Light rays in +  direction]

A person at point
« first soes the

particle when this point is reached
Le at z = -ct, or
t = ~a/e

Region below wavy line represents space-time
points from which the particle is invisible

| w(t) P
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||I p.J \

| | =sevaliate at the retandid
L

aA
E= A
i Bt B =T

Bai t@p chuyén nganh QHQP

||':"F'B =0 FXE= :__n_ll
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uncharged particle:
(no raadiation reaction)

— bl #) //
F-frn:

LTI X .
mil-e)
_ | T _ charged partiche
srcacceleration ____FA_._--{wth rauliation reaction)
I—

-

guit)

charged particle

7

uncharged particle

e e e e
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charged

nentral
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u(t)

I
-'III L

charged

nentral
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