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CHUONG 4
THUYET TUONG POI HEP

CA4c tién dé ciia thuyét twong doi hep
Phép bién doi Lorentz

Cac hé qua cia phép bién doi Lorentz
Pong luc hoc twong doi
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= 1. CAC TIEN PE CUA THUYET TUONG DOI HEP

Thuyét twong d6i hep duoc xay
dung dua trén hai tién deé cua
Einstein:

1. Nguyén ly twong do6i: Moi dinh
luat vat ly déu giong nhau trong cac
hé qui chi¢u quan tinh.

2. Nguyén 1y vé sw bat bién ciia véan
toc 4nh sang: Van toc anh sang
trong chan khong 1 nhu nhau doi
véi moi hé qui chiéu quéan tinh.

c=3.108 m/s
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Eea s S g == X %
— Su mau thuan cua phép bién doi Galileo voi thuyét twong doi

« Xét 2 HQC quan tinh K Y\ Y
va K, trong do K’ chuyén 1« | o
dong vd1 van toc vV SO vai
K theo phuong X.

* MOt vat chuyén dong theo o Ol=< >
-

phuong X véi van toc V, T x
so vo1 K. Vay so vot K vat

cO van toc:

1
— —

V=V +V

1
—

> Néu V, =cC, V_va V cingchiduthi V,_>c > Valy.

X X

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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— 2. PHEP BIEN POI LORENTZ
Lorentz (v~c)
- 1
Galileo (v << ¢) Pit 7= |
o
C2
x=x'+ Vi X=y(X'+vt')
x'=x-—vt X'=y(X—vt)
7 Vo
o =
1 V 1 ] V
t £ t:y(t —|——2X) t :7/(1:——2)()
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Galileo(v<<c) —Lorentz (v~¢)
, V' +V vV, =V
V.=V +V |y - X =
X 1 ' 1 . V
Vx,: VX-V +C—2VX C2 X
V= . y e Vy
V.=V ! vV \
= r(+ v rl-—v,
’ N = Vlz oo VZ
vV, =V, ‘ Voo -
7/(1-|— C—ZV x) 7/(1 C2 Vx

Luu y: Cac dai lugng v trong cong thire 1a hinh chiéu

(o u anCong.com

nén cé gia tri dai so.

com/tailieudientucntt
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 — BATTAPVIDU 1 —

Hai hat chuyén ddng nguogc chiéu nhau doc theo mot duong thang voi
cac toc do v, =0,65¢c va v, =0,85¢ doi véi phong thi nghiém, véi c
la van toc anh sang trong chan khéng. Tim toc do cua hat thir nhat do6i
v&i hat thir hal. .
Hwong dan giai

Vv

+V

X

V
it v
C
« Xem phong thi nghiém nhu hé K’, hat thit hai nhu hé K
- Hat thtr nhat chuyén dong véi van toc V,'=V, doi véi hé K’

Hé K’ chuyén dong voi van toc V =-V, doi voi hé K

» Str dung cdng thirc cong van toc: Vy =

- Theo dé: v, TNV, > v 'V
- Vv

» Van tbc hat thir nhat d6i v6i hé K: Vvz = V.V
Ta S e
2

CuuDuongThanCong.com Qs://fb.com/ta lieudientucntt

~0,97cC
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/ F ~ 2 V 2 I4 v X X
— 3.CAC HE QUA CUA PHEP BIEN DOI LORENTZ

a. Tinh twong d6i ciia sw dong thoi. Quan hé nhan qua.
Gia st trong hé K ¢d 2 bién c6 A va B xay ra dong thoi vao thoi diem
t tai2vitri x; va X,, nghiala At=t —t, =0 . Thoi diém xay ra
bién co dugc ghi nhan trong hé K’ sé la:

V V V
I——X l——% —Q(XI_XZ)
g - 5 >
& Ve .
- { I
C C C

Vi X #X, = At'#0 > Sy ddng thoi cé tinh twong dbi.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

—

/

/

s Quan hé nhan qua
» Trong hé K: goi bién cb A (X, t;) 12 nguyén nhan va bién c6 B
(X,, t,) la két qua.
Ay oy

- van toc truyén tac dung tir nguyén
t, —t, nhan dén két qua

H=

 Trong hé¢ K’:
1 I V V V
t,—ty =y _C_zxz)_V(tl_C_le) =y| (L, _tl)_C_g(XZ - X)

= ?{(tz _tl)_lzu(tz _tl):| = 7(1_12u)(t2 _tl)
C C

> Néut, >t thi t’,>1t,

> Thit tw ctia C4C bién c6 c6 quan hé nhan qua khong thay doi
trong moi hé qui chiéu quan tinh.

ngThanCong.com https://fb.com/tailieudientucntt
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" b.Tinh twong dbi cia khdng gian
(Sw co lai caa d¢ dai)

e Xét mdt thanh nam yén trong hé K’ doc theo truc x’ ¢6 chiéu dai:
| o XZ" Xl’

» Trong hé K thanh c6 chiéu dai | = x, — X,

e Tir phép bién doi Lorentz ta co:

X, — 2
X'2_X'1: 2 Xz > 1:10\/1—::/—2
-
C

> Po dai doc theo phwong chuyén ddng ciia thanh do dworc
trong hé ma thanh chuyén dong ngan hon d¢ dai ctia no do
dwoc trong hé ma nd dirng yén.
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P — BAI TAPVIDU 2

Mot tam gidc déu dimg yén trong cé dién tich 14 S,. Trong HQC K
chuyén dong voi van toc v doi véi tam giac va doc theo mot trong cac
duong trung binh cta no, dién tich tam giac bang bao nhiéu?

Huwéng dan giai

e Dién tich tam giac khi durng yén: A
S = % AH.BC

» Gia sir tam gidc chuyén dong doc theo
canh BC - canh BC bi co lai, con duong
cao AH khéng doi d6 dai. Dién tich S:

1 1 -

S=-AH.B'C'= = AHI, J1- 2
2 2 C

2

> - s b
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P — c. Tinh twong @dicia thoi gian
(Sw gian ra cua thoi gian)

* Xét mot bién co xay ra trong he K’ tir thoi diém t dén thoi dlemt
Khoang thoi gian xay ra bién c6 trong hé K la:

At =t, —t,
» Trong hé K, khoang thoi gian xay ra bién co Ia:
At =t, -1,

v Yy .
+—x +—x At
M

V
1—
1—— 1/1 c’

- Khoang thoi gian riéng nho h()’n khoang thoi gian ghi dwoc
trong hé qui chiéu ma hat chuyén dong.
(Thoi gian riéng la thoi gian do boi dong ho gan lién véi vat chuyén
dong)

uuuuuuuuuuuuuuuuu m/tailieudientucntt
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BAI TAP Vi DU 3
Pong hé trong HQC K chuyén ddng rat nhanh so véi trai dat cr sau 5 s
(do theo dong ho trén trai dat) no bi cham 0,1 s. Tim van toc cua K.

—

Huwéng dan giai

» Khoang thoi gian dong ho trén trai dat do dugc:

At =58
» Khoang thoi gian dong ho trén HQC K do dugc:
At, =4,9s
» Theo thuyét twong doi:
At
At = O _ 5 v=0,6.10°m/s
.
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d. Sw bat bién cua khoang khong — thai gian

Mot bién cb trong khong gian 4 chiéu dugc x4c dinh boi 4 toa d6
X, Y, z, t va nguoi ta dinh nghia khoang khong — thoi gian gitra 2
bién c6 nhu sau:

As? = cat® —(Ax? + ay® + A2?)

As? = As'”

- Khoang khong — théi gian 14 mét dai lwgng bat bién
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4. PONG LUC HOC TUONG POI
a. Khoi lwong twong d6i tinh.

—

* Xét vat trong hé K’ c6 khoi lwong m, goi 1a khoi hrogng nghi.
» Trong hé K vat c6 khdi lugng:

m
m = -
2
\Y
I-—
C

b. Phwong trinh co ban ciia chuyén dong chat diém.

d(mv)
dt

F -
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¢ Nang lwong twong ddi tinh. -
* Nang luong ciia mot vat dung yén goi la nang lwgng nghi:

E =m.c’

» Ning luong ctia mot vat chuyén dong: |E mc*

- - . m_ v
* Dong luong cua vat: [P =
2
\%
I-—
C

» Dong nang cua vat: |W, = (m—-m_)c’

. : 2 2A4 2.2
* Lien h¢ gitra P va E: E =m,C +p¢cC

ongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

/

/

. BAI TAP Vi DU 4
Mot electron chuyén dong véi toc d6 v=0,5c. Tim ti s6 dong ning Vva
nang luong nghi cua electron.

Huwéng dan gii

. Déng nang electron:

=(m-m,)c* = (

—mo)c2 —mcf ~1)

0 V2
-

» Ti s6 ddng ning va nan lufO’ng ngh1

*I =

mOC V2

m,c* (
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