Ludng cuc dién va to
Zinc

Ngay 2 thang 11 nam 2021

Tém tit noi dung

Ludng cuyc dien hay tir 1a cac cap dién tich hodc "tit" tich trai dau véi nhau ding rat gan
nhau, c¢6 thé tao ra bang sy phan cyc. Momen ludng ciic 1a mot dai luong vector dac trung
cho ludng cuc va c6 chiéu tir dién tich am sang duong, hay theo quy tic ban tay phai doéi véi
mot vong day ¢6 dong dién. Dac trung cia ludng cyc la dudng sttc ma né gay ra véi khong
gian xung quanh, v& bai viét nay sé phan tich vé né.

Hinh 1: Duong stc cua ludng cire dién va tu

Quy ué6c ky hieu in dam biéu thi vector.

1 Ludéng cuc dién

Momen ludng cyc dién:

p:/vrp(r)d?’r:/vrdq. (1)

Dién thé do ludng ciyc gay ra trong khong gian ra trong hé toa do cau la:
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Dién truong ctia luéng cuc gay ra trong khong gian la:
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Hinh 2: Luéng ciyc trong hé toa do cau

E(r,0) = P (2cos€~'f°+sin0'é).

dmeqrs

Tt phuong trinh (2)) ta cling ¢6 thé bién doéi tuong tu ra:
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E(r) = 3(p-7)-7—p]|

Ta dé dang tim dugc phuong trinh quy dao cua dudng stic dién nhu sau:
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B, tand = 1r(0) = rosin” 0.

= (2% + y2)3/2 = roz>.

Véi rg 1a vi tri duong stic tai 6 = /2.

Hinh 3: Duong stic dién
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Khi dat ludng cyc dién vao trong mot dién truong ngoai E.,;, thé nang, momen quay, lic tic dung

vao ludng cuyc lan lugt 1a:

T=pXxX FE_;.
U= ' 2 Eext-
F = (p . V)Eewt'
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Hinh 4: Caption
Ludng cuc tt do mot vong day cé dién tich A c¢6 dong dién [ la:
1
m=g r xdl =1An.
Thé vector cho tit truong ctia ludng cyc tit ¢6 dang:
ol [ dl fo M X1 pgmsing
Alr)=— | — & |A(r)=— = —
(r) 47 r (r) A r? A 7r?

Tt truong trong khong gian la:
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B=VxA=——— .2 2 2 = ——— (Aysinf)r — — (rA,) 0.
r2sin 6 or 90 9% Tsin889( psin6) 7 r T(T o)

A, rAp rsinfA,

B(r,0) = Z;:z (2(3089 -7 +sinf - 9) :
T phuong trinh (@ ta ciing c6 thé bién doi tuong tu ra:

B(r) = 5 [3(m - #) -7 —m] |
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*Luc tac dung vao ludng cuc tr dat trong ti truong

Hinh 5: Dinh luat Gauss cho tit truong

Xét mot ving khong gian dang tru c¢6 do cao dz va dién tich day 7r? dat trong mot tit truong
B = (B,, By). Dinh luat Gauss phét biéu ring tdng tit thong qua cac mit kin ctia khong gian nay
béng 0.

V-B=0= B.,q.m+ B,2rrdz — B,mr* = 0. (13)

T34 = F=2mrlIB, = —m 7

Tuy nhién, trong mot sé trudng hop, m cé thé sé thay doi theo toa do, nén cong thiic tong quat
cua lyc tac dung c6 dang:

B, = (14)

F=V(m-B.,)| (15)

Twong ti nhu ludéng cuc dién, ta ciing co:

T=m X B.y.
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U= —m'Bext. ( )
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