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Céu 1: (2,0 diém)

Sao Arcturus, con dugc goi 1a "ngudi giit gau", 1a mot trong nhimg ngdi sao sang nam
trong chom sao Muc ddng. Arcturus cach Trai Pat 37 nam anh sang. Mot con tau du hanh tir
Trai DAt dén sao Arcturus voi tée d6 khong ddi 0,6c. Hoi ddi voi mot phi hanh gia trén con
tau d6 thi chuyén du hanh kéo dai trong thoi gian bao 1au?

Céu 2: (2,0 diém)

Chiéu m6t chum 4nh sang don sic c6 bude song A = 0,45um vudng goc véi mot man chin
sang trén do c6 mot khe hep bé rong b = 1um. MOt man quan sat xem nhu rong v6 han dugc
dit sau khe hep va song song v6i man chin sang.

a. Tinh s cuc dai nhidu xa c6 thé quan sat dugc trén man quan sat.

b. Thay chim sang trén bang chim electron c6 dong ning bang bao nhiéu dé c6 thé thu

duoc hinh anh tuong tu?

Cau 3: (2,0 diém)

Phi mot ban mong bang chat déo trong subt ¢ chiét suat 1,8 1én = ANS
trén mot tdm kinh phing co chiét suat 1a 1,5. Ban mong c6 bé day Tia
khéng d6i e = 0,25um. Chiéu mot chum anh sang tring c6 budc sc')ng l l l
nam trong khoang tir 0,38um dén 0,74pum theo phuong vuéng goc dén
ban mong. Néu dat mét nhin 1én kinh theo chiéu truyén tia sang dén
tdm kinh (nhu hinh v&) thi s& thay kinh c6 mau gi?

sang

Cho biét budc song va mau cia anh sang twong tng ma mat nguoi Kinh
nhin thiy duoc cho nhu trong bang sau:
Mau sic do cam vang xanh 14 xanh luc tim
Khoang budc | 620740 | 590+620 | 570+590 | 495570 | 450495 | 380-+450
song (nm)

Cau 4: (2,0 diém)

Ham phd bién c6 thé duoc xac dinh thuc nghiém bang cach do ning sudt phat xa don sic
cua vat den tuyé¢t ddi tai nhiing nhiét d0 khac nhau ddi véi cac bude song khac nhau cta birc
xa nhiét. Tai sao c6 thé 1am dugc nhu vay?

Hay vé& so luge do thi biéu dién duong cong cua ham pho bién theo budc song cua biic xa.

Lam thé nao dé xac dinh duoc ning suit phat xa toan phan cua vat den tuyét ddi dua trén
duong cong ciia ham phd bién theo budc sdng cia birc xa?

Cau 5: (2,0 diém)

Mot photon c6 budc séng A = 0,02 nm tdn xa Compton trén mdt electron tu do tai vi tri A
nhu hinh v& bén dudi. Photon tan xa bay ra dudi goc 6 = 60° c6 budce song A’ lai tiép tuc va
cham v&i mot electron tu do khac tai vi tri B. Sau va cham tai B, photon tan xa c6 budc song
A”* bay theo huéng ngugc véi huéng bay ciia photon ban dau nhu hinh vé.

a. Hay tinh budc song A’ cua photon tan xa tai vi tri A.
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b. Xac dinh d6 léch budc song ciia photon sau tan xa tai vi tri B so véi photon ban dau
AL=N" - A

Electron 1

\\\]E =~ Electron 2

\\\ e .'.‘

Biét: hang sé Plank h = 6,625x107* J.s, khéi lwong cia electron m.=9,1x1073'kg budc
séng Compton ciia electron Ac = 2,43x1072 m, téc do danh sdng trong chdn khéng ¢ =
3x10%m/s, 1 nam dnh sdang la khodng cach anh sang di dwoc trong 1 ndam véi téc dp dnh sdng
trong chdn khong.

Ghi chii: Cdn bé coi thi khéng dwoc gidi thich dé thi.

Chuén diu ra ciia hoc phan (vé kién thirc) Noi dung kiém tra
[CDR 2.2] Van dung dugc 1y thuyét twong dbi hep dé giai thich cac hién Céu 1

tuong trong vat ly.

[CDR 2.3] Nhan thirc duoc su thay d6i quan diém vé ban chit cta anh sang Cau 2
va ung dung cua cac hién tuogng nay trong ky thuat.

[CDR 1.4] Hiéu rd duoc nhitng ndi dung co ban ciia mén co hoc lugng tu,
trinh bay duogc ¥ nghia ctia co hoc lugng tir trong sy phat trién ctua khoa
hoc va k¥ thuat hién dai.

[CDR 1.2] Hiéu 13 va giai thich duoc tinh chat song cua anh sang thé hién Cau 3
qua cac hién tuong giao thoa va nhiéu xa.

[CDR 2.3] Nhan thirc duoc su thay d6i quan diém vé ban chit cta anh sang
va ung dung cua cac hién tugng nay trong ky thuat.

[CDR 1.3] Hiéu ro va giai thich dugc cac hi¢n tuong birc xa nhiét, hi¢u Cau 4
mg quang dién, hién twong Compton va tinh chit hat ciia anh sang thé hién
qua cac hién tuong ndy; su phat trién cua 1y thuyét vat Iy dé giai thich céac
két qua thuc nghiém doi v6i cac hién tugng trén.

[CDR 2.4] Xac dinh duogc gidi han quang dién, d0 dich budc soéng, nang Cau 5
lugng, dong lugng cua photon tan xa cua hién tugng tdn xa Compton.
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