Pap an va bang diém Vat 1y 3 - H¢ dai tra
Thi ngay 27/12/2022
Nguoi soan: Tran Hai Cat

Loi giai

biem

Hai tién dé cua 1y thuyét tuong doi hep:
- Tién dé 1: Cac dinh luat vat 1y dién ra nhu nhau trong moi hé quy
chiéu quan tinh.
- Tién d& 2: Tc d6 anh sang trong chan khong 1a nhu nhau trong
moi h¢ quy chiéu.
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a. Theo cong thirc vé sy troi cham cua thoi gian:
At = yAt,
trong do:
1
y = = 1,15

o)

Nhu vy theo quan diém cua quan sat vién tir Trai dat, thoi gian n6i chung
va nhip tim ndi riéng cua phi hanh gia bi cham di y = 1,15 lan. Nhip tim
quan sat duogc tur Trai dat bang 75/1,15 = 65 (nhip/phut).

b. Tuong ty cau (a), khi tdc do phi hanh gia béng 0,99c:
1
y = =17,09

- (02

Nhip tim cham lai con 75/7,09 = 10,6 (nhip/phut).

a. Do thi cong suat buc xa theo budc song c6 dang nhu hinh dudi. Tuy
vao nhiét do m? dinh pho s€ nam ‘(7 Vi ‘gri khac nhau theo dinh luat Wien.
(Thi sinh c6 thé v&€ duong cong gan giong vdoi duong 3000K).
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b. Theo dinh luat chuyén dich Wien, buéc séng twong (g véi cong suat
burc xa manh nhat ti 1 nghich v6i nhiét d6 tuyét doi:
AmaxT = 2,898 x 1073 (m. K)
Tainhigt 36 T = 2900 K:
2,898 x 1073
Amax = 2900 = 999 (nm)
c. Bong den day toc trén thyuc t€ lam viée tai nhiét do quanh gia tri da cho
ctia d¢ bai. Dinh ctia phd birc xa ndm léch vé phia hong ngoai (g, =
999 nm), két hop v&i quan sét trén dd thi cau (a), c6 thé thdy dién tich
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tao v6i truc hoanh ciia ving hong ngoai chiém phan 16n. Dleu nay tuong
ung voi phan l6n nang lugng birc xa cua bong dén la thude vé hong ngoai.
Chi mdt phan khong 16n ning lugng birc xa thudc vé anh sang nhin thay.

a. Budc song cua tia tan xa chénh 1€ch vo1 budce song cua tia tdi dugce tinh
theo cong thirc dich chuyén Compton:
" g 6,626 x 10734
moc L7 e080) = 5o 012,998 x 107
= 4,89 -107*(nm)
Budc song cua tia to1 dugce tinh qua lién hé véi nang luong da cho:

AL = (1 — cos 379

_he_6626x107*-2998x10° 0.5
T E T 300 x 10 - (nm)
Nhu vay tia tan xa c6 budc s()ng
AN=21+A1=413-10"3+489 -10"* =4,62-103(nm)
b. Nang lugng ctia tia tdn xa suy ra tir budc song tim duoc ¢ cau (a):
, _hc 6626 % 1073%- 2,998 x 108 — 268 (keV 05
B 4,62 % 1073 = 268 (keV) ’
c. Theo dinh luat bép toan nang lugng, dong nang thu dugc cua electron
bang nang lugng mat di ciia photon khi tan xa: 0,5
K, =E,—E' =300 —268 = 32 (keV)
a. Mot electron chuyén dong vdi dong nang E; = 2,0 eV tuong Gng voi
mot song de-Broglie c6 budc song:
_h_h 6,626 x 10734
P J2m,E /2:9,11x10731-2,0% 1,6 x 10719 05
= 0,868 (nm)
b. Trang thai co ban cua electron trong hé thé twong wng véi séng ding
n = 1 bung séng. Do d6 bé rong cua ho thé bang:
A 0,868
L =2 =——=0434(nm) 0,5
Hoic c6 thé dung cong thirc ning luong:
h2
E, =
7 ‘ 1 8m,L2
de suy ra bé rong L. ‘
c. Trang thai kich thich dau tién twong (tng véi song dirng n = 2 bung
song:
L=2 A
)
va nang lugng:
2 h2
En = p = - le 075

2m, 8m,L?
(6,626 x 1073%)2
8-9,11x 1073 - (0,434 x 107°)?
Nang luong can cung cap thém dé electron chuyén Ién trang thai n = 2:
AE =E,—E; =8,0—-2,0=6,0(eV)

EZ = - 22 - 8,0 (eV)

a. Cac muc nang lugng cua electron trong nguyén tur hydrogen cé gia tri
bing:




Tir d6 c6 thé thiy ning lwong dé ion hoa nguyén tir tir trang thai co ban
n = 1 bang:

13,6
12 (eV) = 13,6 (eV)
Tt trang théi n = 2 bang:
13,6
52 (eV) = 3,40 (eV)
Tir trang théi n = 3 bang:
13,6
32 (eV) = 1,51 (eV)

Theo dé bai, photon voi nang lugng 2,28 (eV) chi di dé ion hoa nguyén
tir ¢ trang thai n = 3 tr¢ 1én.

b. Sau khi bi ion hoa tir trang thai n = 3 nhd photon ¢6 nang luong 2,28
(eV), electron bi ving ra con du mot dong ning bang:

K, =2,28—-1,51=10,77 (eV)
Pong nang nay twong tng véi toc do:

2K, 2-0,77 x 1,6 x 10~1°
v= = = 520 (km/s)

m, 9,11 x 1031
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