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Cau | (4,0 diém)

Cho co hé gdm mét vat ran M va hai vat d& gidng hét nhau. Vat M khéi luong m ¢6 dang hinh
nén kép dugc tao boi hai hinh ndn dac dong chat giéng hét nhau, day chung 1a hinh tron ban kinh R,
khoang cach gitra hai dinh AB = 2I. Vit d& hinh hop chit nhat c6 do cao H va khdi lugng m. B6 qua
moi ma Sat.

Hinh 1a

Hinh 1c

1. Pit hai vat d& rat gan nhau trén mit phang nim ngang nhan sao cho cac canh PP' va QQ' cia
chiing song song véi nhau. Tha nhe vat M trén hai vat d& theo hai cach. Gia thiét rang trong qua
trinh chuyén dong cac vat khong quay va truc AB cua vat M luén song song véi mat phang nim
ngang.

a) Truc AB vudng goc voi cac canh PP' va QQ' cua hai vat d& nhu hinh 1a. Tim d6 16n van tbc
vat M tai thoi diém n6 bt dau roi khoi hai vat do.

b) Truc AB song song véi cac canh PP' va QQ' cua hai vat d& nhu hinh 1b. Tim d6 16n van téc
ctia vat M ngay trudc khi nd va dap xudéng mit phang ngang,

2. bat hai vat do sao cho P', Q' trung nhau tai O va cac canh OP, OQ cua chiing hop véi nhau
g6c POQ =2pB. Nang déu cac dau P, Q cia hai vat dd 1én cho dén khi mit phang (POQ) hop véi
mit nam ngang mot goc y roi gitt chdng ¢d dinh (Hinh 1¢). Quan sat thiy rang vat M chuyén dong
thang déu va trong qua trinh chuyén dong ddy chung cua hai hinh nén ludén nim trong mit phang

thang dimg chira duong phan giac ciia goc POQ . Tim hé thuc lién hé gitta cac goc B, y.

Cau 11 (4,0 diem) P4
Mot luong khi thuc ludng nguyén tir tudn theo phuong =3 A 1
0
2
trinh trang thai P = @—% thuc hién qua trinh dan no tur
trang thai 1 (Po, Vo) dén trang thai 2 (Po/2, 2Vo) biéu dién trén  0,5Py------- 3 P
d6 thi PV nhu hinh 2. Biét rang trong qua trinh bién d6i doan | |
nhi¢t thuan nghich khi tudn theo phuong trinh | |
TVR'® =const, gia thiét rang nhié¢t dung mol ding tich 0 V, 2V, \7
Hinh 2
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C, =§R . Cho Py = 0,2MPa, V, = 25lit , R = 8,31 J/(mol.K), a = 1 I m*mol? n = 1mol.

1. Tim nhiét d6 cuc dai cta khi trong qué trinh 1-2.
2
2. Noi nang cua luong khi trén tudn gan ding theo phwong trinh U = nC,T —nTa trong do o la

hang sb. Ap dung nguyén 1i I cho qua trinh doan nhiét thuan nghich v cting bé, tim o.

3. T trang thai 2 (Po/2, 2V,) thuc hién qua trinh nén dang &p dén trang thai 3 (Po/2, Vo), sau dé
thue hién qua trinh ting ap dang tich dé tré vé trang thai 1 (Po, Vo). Tinh hiéu suét caa chu trinh.

4. Néu khi dang xét 1a khi li tuong ludng nguyén tir (a = 0) thi hiéu suét cua chu trinh dang xét
bang bao nhiéu?

Cau I11 (4,0 diém)

Hai vung khong gian I va II dugc ngédn cach véi nhau boi mat
phéng P (c6 toa do x = 0), trong do ton tai cac tir truong déu B, @
va B, c6 phuong chidu nhu hinh 3 va co d¢ 16n cam tng tir ®
twong tng la By va B, = kBy (k > 2). B,

Tai mot thoi diém nao do, mdt vat nho khoi lugng M tich dién

duong q dugc ban tir gbe toa do 0 voi van tdc ban dau v, theo @ (03]
chiéu duong cua truc 0x. Bo qua tac dung cta trong truong. B
1. V& quy dao cua vt trong vung khong gian nay. Tim d¢ lon

A X N ) A — At n , .. <
van toc trung binh cua vat (VTB :Xj trong mot khoang thoi Hinh 3
t

gian du dai theo v, vak.
2. Sau thoi gian da dai, ban tiép tir gbc toa d6 0 mot vat nho khac co khdi lwong m va dién tich
q' = —q v6i dong lugng ban dau p'=-Mv,. Quy dao clia hai vt giao nhau tai A. Biét thoi gian hai

vat chuyén dong tir 0 dén A 1a nhu nhau. Tim ti s6 % theo k.

Cau IV (4,0 diém)

Ly thuyét nguyén tir Hydro va céc ion twong ty Hydro (He", Li*",...) dugc Bohr xdy dung dua
trén hé tién dé sau:

— Electron mang dién tich —e (e = 1,602.10°C), khéi lugng m, (me= 9,1094.10 *kg) chuyén
dong trong nguyén tir theo nhitng quy dao tron ban kinh r xung quanh mét hat nhan mang dién tich
+Ze dudi tac dung cua lyc hut Coulomb

2
iz
r
(k = 8,987552.10°Nm?/C? Z =1 dbi v6i nguyén tir Hydro, Z>2 dbi vdi cac ion khac). Cac quy
dao tron kha di ctia electron phai 1a cic quy dao dimg va thoa méan didu kién luong tir hoa

L,=m.v,r, =nl; n=123,..
2n

(h =6,62607.10"**Js 1a hing s6 Planck).
— Khi electron chuyén dong trén quy dao dimg thir n thi nguyén tir khong hap thy hodc birc xa
song dién tir va c6 nang lugng E, xac dinh. Nguyén tir chi hap thy hay buc xa song dién tir khi
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chuyén tir mot trang thai dimg nay sang mot trang thai dimg khéac. Tan s ctia birc xa khi nguyén tir
chuyén tir trang thai dimg c6 niang lugng E, vé trang thai dimg c6 ning luong E, thap hon dugc

tinh bang cong thirc

fnsz“_E”‘ =% n>m21
h A

nm

(A, la budc song cua buc xa, ¢ =299792458m/s 1a van tdc 4nh sang trong chan khong).
1. Tinh bén kinh quy dao r, va ndng luong E_ cua electron.

2. Biét thoi gian sdng cua trang thai kich thich thir nhat 1a 1078, tinh 6 vong ma electron thuc
hién dugc quanh hat nhan nguyén tir Hydro trong trang thai nay.
3. Khi nguyén tir chuyén tir trang thai dimg c¢6 ning luong E_ vé trang thai dimng c6 ning luong

E.. thap hon no birc xa photon c6 budc séng A thoa min cong thirc
i = RZ? (i _ ij ,
/- m? n?
R duogc goi 1a hang sé Rydberg Iy thuyét. Tim biéu thirc ciia R va tinh gié tri ctia no.

4. Trong cac tinh toan 1y thuyét trén, hat nhan dugc gia thiét 13 di ning so véi electron va xem
khdi lugng cta hat nhan 13 16n v6 cung. Trong thuc té khdi luong cua hat nhan nguyén tir Hydro va
hat nhan nguyén tr Heli lan lugt 1a my ~ 1836m, Va Muye = 7298,33me.

a) Tim biéu thuc chinh xac va tinh gi4 tri ctia hang sé Rydberg Ry ctia nguyén tir Hydro.

b) Tinh hing s6 Rydberg Rye cho ion He™.

¢) Tinh hiéu sb giita budc song cua vach quang phd tng véi sy chuyén doi 3— 2 cta Hydro va
budc song cua vach quang phd tmg véi su chuyén doi 6 — 4 ciia ion He".

Cau V (4,0 diém)

Mot dng phét tia X 1am viéc ¢ hiéu dién thé U phét ra photon c6 budc séng ngin nhat 1a
Ao = 0,1250nm.

1. Tim hiéu dién thé 1am viéc ctia dng. B6 qua dong ning cua electron khi nd bat khoi catbt.

2. Photon c6 budc song Ao toi tan xa trén mot electron ty do dang chuyén dong voi van toc khong
d6i. Sau va cham ta thu dugc mot hé gom mét electron dimg yén va mot photon tan xa. Biét goc tan
xa 0 = 60°. Tinh:

a) Budc song cua photon tan xa.

b) Budc song de Broglie cuia electron trudge va cham.

Cho biét khéi luong nghi cia electron 1 me = 9,1.10_31kg, hang sé Planck h = 6,626.10*Js, van
tdc 4nh sang ¢ ~ 3.10%m/s.

o Thi sinh khong dwoc su dung tai liéu.
o Giam thj khong giai thich gi thém.

3/3



