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TU ANH SANG. BAI I:
, . . . HIEN TUQNG QUANG
I. TOM TAT LY THUYET PIEN NGOAI
1. Thuyét hrong tir anh sang
v Anh sang dugc tao thanh bdi cac hat goi 1a photon.
4 Vi mdi anh sang don sic c6 tan s6 f, cac photon déu gidong nhau, mdi pho t6n mang ning luong
béng hf.
v Trong chan khong, photon bay vai toe d6 ¢=3.10% m/s doc theo cac tia sang.
4 Mbi 1an mdt nguyén tir hay phan tir phat xa hodc hap thy anh séng thi chiing phat ra hay hap thy
mot photon.
¢ Photon chi ton tai trong trang thai chuyén dong. Khong c6 phé ton dimg yén.
2. Hién twong quang dién ngoai
Hién tugng anh sang 1am bat cac electron ra khoi mat kim loai goi 1a hién tugng quang dién (ngoai).
3. Cac dinh luat quang dién
a) Pinh ludt 1: (Pinh ludt vé gi6i han quang dién)
Hién tuong quang dién chi xay ra khi 4nh sang kich thich chiéu vao tdm kim loai c¢6 budc soéng nhé hon

hodc bang budc song h. Ao duoc goi 13 gidi han quang dién cua kim loai do.

b) Pinh ludt 2: (Pinh ludt vé cuong do dong quang dién bdo hoa)
Dbi véi mdi anh sang kich thich c6 (A < Ao), cudng d6 dong quang dién bio hoa ti 16 v6i cudng do ciia chum
sang kich thich.
¢) Dinh ludt 3: (Pinh ludt vé dong nang cuc dai cua quang electron)
Pong ning ban dau cyuc dai cua quang electron khong phu thude cudng do cua chum sang kich thich, ma
chi phu thudc bude song anh sang kich thich va ban chét kim loai.
4. Luwdng tinh séng hat ctia anh sang
Song dién tir vira mang tinh chit séng vira mang tinh chét hat.
Vi song co bude song cang 10n thi tinh chat song thé hién cang 1 (cac hién tuong nhu giao thoa, khic xa,
tan sic...)
Vi cac song ¢ budc song cang nho thi tinh chét hat thé hién cang ro (cac hién tugng nhu quang dién, kha
nang dam xuyén...)
5. Céc cong thirc quang dién co ban

v/ Nang luong photon:

Ot he [f, A tan sd, bic sang cua bgac xa trong chOn kh«ng

In

A h=6,625.10 *Js, ¢c=3.10°m / s

v Cong thirc Anhxtanh vé hién tugng quang dién ngoai

[A : c«ng tho t cta kim loai

1 h
E=A+ MY o = A+Tmy? | . 3 )
v :vEn téc ban ®au cuc ®ai ciia quang electron

0 max 0 max { 0 max -31

2 A 2 |

Ilm=9,1.10 kg : khdi ling electron
v Cong suit buic xa clia ngudn (cong suat chiéu sang):
P=ne=n
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loai trong mét s

hc [|np 1p s6 ph«ten ph t ra béi ngudn hoZc tii bO mZt kim

A |lnp: pha«t«n/s
v Cuong d6 dong quang dién:
[|ne: s electron ®én Andt trong 1s (electron/s)

I=n,.e]

lle=1,6.10 C

Trong ‘té bé’o quang diép, khi hiéu dién thé Uak du 16n, toan bd cac electron khoat ra khoi Catdt trong moi
gidy déu dén duoc Anot, cuong do dong quang dién dat cuc dai va goi la cuong do dong quang dién bao
hoa.
v Hiéu suit quang dién (hiéu suat luong tir): H = L
T he he
Quang dién xay ra [ hf d:]lfx goooge
o i hc

v Gidi han quang dign: A= —

° A
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6. Té bao quang dién
Dinh Iy dong ning: W, OW  O4A

1 2
(Wi, 4 my - ddng niing cuce dai cia electron khi dén
Anit 2

0 2 .
Trong d:; H"ﬁ"{n—m 0 m emts - dong nang (ban déu) cye dai cua electron khi vira bire ra khoi

atdt B
IZIAI_.EI c[ﬁ'_w: cong cia lwe didin trudmg tdc dung lén electron

O
vt -
L A |
. i 2 2 ke . .
MNéu Uag=-Un(Us: higu dign thé ham), thi vea=0: electron khong dén duge Andt, dong quang dién trigt
tiéu. z 2
D my D {:U hlle D ) my
2 2

II. CACVIDU
Vidy 1. Mt ngon dén phit ra dnh sdng mau do co bude song 0= 0,7 Om. Hay xéc dinh ning lugng cua pho
ton dnh sing.
A 1L7T MeV B, 284 MeV  C. 1,77 eV . 284 eV
Huwéng din: [Pap 4n C|
he 6,625.10 *.3.10°

- Ans

Ta co: €= = =2,839.10 "] = =1,7745MeV

A 0,7.10 ¢ 10°.1,6.10 *

Vi du 2. Mot ngon dén phit ra dnh sang do vii cong suit P = 2K, budc song cua dnh sang 0 = 0,7 Om.. Xdc
dinh 80 phd ton dén phat ra trong 15,

A, 7.04.10" hat B, 5,07.10°" hat C. 7.10" hat D, 7.10*" hat

Huéng din:[Pap 4n A] 2.0,7.10°¢

hc PA

D — = =7,044.10"
Taco: P=nr photon/s

n,= _
AT he  6.625.10%3.10°

Vidy 3, Mt tam kim loai co gidi han quang digén Do= 0,6 Om, dwgpe chiéu sang bai bire xa dom siic oo bude
song 0 = 0,70m. Hay xdc dinh vin toe cue dai cia e guang dién.

A. 3,82.10° m/s B. 4,57.10° m/s C. 5,73.10'm/s D.Quang dién khong xdy ra.

Huéng din:[Pap 4n D]

Vi A > Ao = hién tugng quang dién khong xay ra.

Vi du 4. Mat tim kim loai ¢6 gidi han quang di¢n Oo= 0,6 Om, duge chicu sing boi bire xa don sdc ¢d bude
song 0= 0.5 Om. Hiy xéc dinh vin toc eyre dai cia e quang dién.
A. 3,82, 10°m/s B.4.57.10° m/s C. 5,73.10%m/s D. Quang dién khong xay ra.

Huéng dan:[Pap an A]

hc 1 , - -
L= 26625100 fllo" 1 ) o
h§= l 2 J q_--l-ln'_'-' 0.5 10 F-
06n
A+ mv = + mv o | - =y o, =
2 0 max 2 0 max | 0 max 0 max
A A, mA A
o)
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Vi du 5. Chicu bitc xa ¢6 bude song phit hop vio mdt té bao quang dién thi hién tuomg quang dién xay ra.
Ngudi ta do dwge cuomg dé dong quang dién biio hoa 1a 1 = 2mA. Hiy xdc dinh s e quang dién phat ra
trong mit gidy? Cho e = 1,6.10°"°C.

A 12510 hat B. 210" hat €. 2.1510'° hat 1. 3.10'% hat

Huéng din:[Pap 4n A]
Tacd:I=nc.e 5 ne="
e
Vi du 6. Mot tam kim loai ¢o gidi han quang dién Do= 0,6 Om, duge chicu sing bai 2 bire xa don sic ¢d
budc song = 0.5 Um va U= 0,55 Om. Hiy xdc dinh vin toc cuc dai cia e quang dién.
A. 3.82.10° m/s B. 4.57.10° m/s C. 5,73.10* m/s D.quang dién khing xay ra

Huéng dan:[Pap an Al . )
Khi tdm kim loai bi chi€u sang boi 2 hay nhiéu buc xa khac nhau thi khi tinh vomax hodc Unlén nhat theo birc

xa c6 nang luong 16n nhat (tirc 1a ¢6 bude séng nhod nhat).

Vi A1 < Az, Nén khi tinh vomax ta tinh theo A1
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B hfﬁ;wlmv‘ﬂ Zhe |:ml %J_Ecga AR | R ;Jlgrﬂgl ”,:_:.E
" 0 0
Vi du 7. Chicéu vio catot cia mét té bao quang dién cac bire xa co budce song 0 = 400nm va 1= 0,250m thi
thiy vén toc ban diu cye dai cia electron quang dién gip déi nhau. Xic dinh cong thodt eletron cia kim
loai lam catot.
A.A=3.9750.10-"]. B. A=19875.10"). C.A=59625.10"]. D.A=2385.10"

Huéng dan:[Pap an A]

Goi vi 1a van tdc ban diu cuc dai cua e quang dién khi chiéu A1 vao Catdt
v 1a van tdc ban dau cuc dai cua e quang dién khi chiéu A vao Catdt
Theo d&: Ai<A = vi=2v2 o Ki=4K>Ta c6 hé phuong trinh sau:

BC A+ Kamax (1) va BC_ A 4 4K amas (2) Nhan 2 vé cta (1) cho 4 rdi trir cho (2)

A ta tinh duogc A.
A

1

Vidu 8. Chiéu lan lugt cac birc xa co tan so f, 3f, 5f vao catot cua té bio quang dién thi vin toc ban diu cyc
dai cua electron quang dién lin lugt 14 v, 3v, kv, Gia trj k 1a
Ay 34  B5S € 17 D15

Huwéng din:[Pap 4n C)

Theo dé ta co:

hf=A + Kamax (1)

3hf = A + 9Kamax (2)

Trir (2) cho (1) vé theo vé ta c6: 2hf = 8Kdmax » hf = 4Kamax (3)
Thay (3) vao (1) taco: A= hf - Kamax = 3Kdmax.

= Shf: A+ k2 Kdmax 5. 4Kdmax: 3Kdmax+ k2 Kdmax = k2 = 17 = k = \II'_7

Vi du 9. Catot cia té bio quang dién chian khéng 1a mét tam kim hml phiing co gid han quang dién la o=
0,6 Om. Chiéu vio catdt anh sang ¢6 bude song 0 = 0.5 Om. Andt ciing 14 tim kim loai ]'Jh.in}: cich catdt
lem. Gilra ching cd mit hiéu dién thé 10V, Tim béan kinh ving hinh tron trén bé mat andt ¢o quang
electron dép tdi.

AR =406 mm B.R=406cm C.R=81mm D.R=62cm

Huéng din:[Pap an C]

Xét electron quang di¢én bat ra tu diém O trén Catdt v6i van

tdc vomax theo phuong bé mit Catdt Oy. Trong quéa trinh

chuyén dong, electron ludén chiu tac dung béi luc dién
truong F theo phuwong vudng goc bé mit Catdt Ox. Chuyén
dong cua electron twong ty chuyén dong ném ngang trén
cung Parabol dén dap vao Andt tai diém M. M la diém xa

nhit trén Andt tinh tir X c¢6 electron quang dién dap vao. X

la diém trén Andt ma céc electron quang dién tir O di theo

phuong Ox dap vao. Dinh luat II NeKton:

chiéu 1én Ox, Oy ”F = max

F=ma

|
|lo=ay
[ F

. Ir-'lchuyén dong nhanh dan déu theo phuong Ox véi gia toc a, = p, , vEn toc dau v,,= 0

chuy@n dong thing déu theo phuong Oy, voi vEn tde v
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0 max
l

N A LA A . The O 10
. n va van toc ban dau cuc dai: v —0— 00 .
Véi luc dién m o0

: - [
truong: F=qE=e = 2he( 1 1)

1eU
U

Phuong trinh vt 2= A — 2
chuyén dong ctia vt —at= - [|t+ -t
electron theo

phuong x: X =X

1eU II. m l)\ )\ OJ |J

2he(1 1 — - —

Thoi gian chuyén dong: x =d = e+ | - J|t-d=0()

2dm
| m A Al
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Ouding duwdmg chuyén diong theo phoong Oy B Do, O ||1|-1-I- B DDI-—H

il
@!
Tir phwong trinh (1), MODE 0 503 ta duoc nghiém t, thay vao (2) ta duoc dap sb.

III. BAI TAP LUYEN TAP
Caul. Chon dung:
A. Hién tuong giao thoa d& quan sat di v6i anh sang co bude song ngan.
B. Hién tuong quang dién chiing t6 tinh chét song ciia anh sang.
C. Nhirng séng dién tir c6 tin sb cang 16n thi tinh chit séng thé hién cang rd.
D. Séng dién tir c6 budc song 16n thi nang lugng pho ton nho.
Cau?2. Khichiéu song dién tur xuéng bé mat tam kim loai, hi¢n tugng quang dién xay ra néu:
A. song dién tir co nhiét d§ da cao B. song dién tir c6 bude song thich hop
C. song dién tir c6 cuong do du 16n D. séng dién tir phai 13 4nh sang nhin thdy duoc

Cau 3. Cong thirc lién h¢ giira gidi han quang dién Ao, cong thodt A, hing sb Planck h va van toc anh sang

cla:
A.)\o:m B.)\ozA C.)\O:_C D.)\o:h_C

c he hA A

Cau 4. Gi6i han quang dién ctia mdi kim loai la:

A. Budc song dai nhat cta burc xa chiéu vao kim loai d6 dé gay ra duoc hién tuong quang dién
B. Budc song ngdn nhét cia birc xa chiéu vao kim loai d6 dé gay ra dugc hién twong quang dién
C. Cong nho nhat dung dé but electron ra khoi kim loai d6

D. Cong 16n nhat ding dé but electron ra khoi kim loai d6

Ciu 5. Hién tugng kim loai bi nhiém dién duong khi dugc chiéu sang thich hop la:

A. Hién tugng quang dién. B. Hién twong quang dan.

C. Hién tuong tan sic anh sang. D. Hién tugng giao thoa anh sang.

Cau 6. Chon ding. Néu chiéu mot chum tia héng ngoai vao tAm k&m tich dién am, thi:
A. Tdm kém mat dan dién tich duong. B. T4m kém mét dan dién tich am.

C. Tam k&m tro nén trung hoa vé dién. D. Pién tich 4m ctia tim k&m khong doi

Cau 7. Phat biéu nio sau day la diing khi n6i vé hién tugng quang dién?

A. L4 hién tuong électron bt ra khoi bé mat tdm kim loai khi c6 anh séng thich hop chiéu vao nd

B. La hién tugng €lectron but ra khoi bé mit tm kim loai khi tAm kim loai bi nung nong.

C. La hién tugng €lectron but ra khoi bé mit tim kim loai bi nhiém dién do tiép xtic voi mot vat nhiém dién
khac

D. La hién tugng electron bi but ra khoi kim loai khi dat tam kim loai vao trong mot dién truong manh.
Cau 8. Chon ding. Theo thuyét photon ciia Anh-xtanh, thi ning luong:

A. ctia moi ph6ton déu bang nhau. B. ctia mot photon bang mot lugng tir ning luong

C. giam déan khi photon ra xa dan ngudn sang. D. cta phéton khong phu thudc vao bude song.

Cau9. Vi e, e, £314n luot 13 ning lugng cua phdton tng voi cic bire xa mau vang, bic xa tir ngoai va
buc xa hong ngoai thi

A.e3>e1>e B.e2>e1>e¢3 C.ei>e2>¢g D.e2>e>¢al

Cau 10. Kim loai Kali (K) c6 gi¢i han quang dién 13 0,55 pm. Hién tuong quang dién khéng xay ra khi chiéu
vao kim loai d6 birc xa nim trong ving:

A. anh sang mau tim.  B. 4nh sing mau lam.  C. hdng ngoai. D. tr ngoai.

Cau 11. Néu quan niém anh sang chi co6 tinh chat song thi khéng thé giai thich dugc hién tugng nao dudi
day?

A. Khtc xa anh sang.  B. Giao thoa anh sang.  C. Quang dién. D. Phan xa anh sang.

Céau 12. Trong thi nghiém Hécxo, néu chiéu 4nh sang tim vao 14 nhom tich dién 4m (gidi han quang dién cua
nhdm nam trong viing tir ngoai) thi

A. dién tich &m cua l4 nhém mat di B. tim nhom s& trung hoa vé dién

C. dién tich ctia tim nhom khong thay doi. D. tim nhom tich dién duong

Céu 13. Chiéu birc xa c6 tan s6 f dén mot tim kim
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. ;oA o_h la bude song gidi han cta kim loai.
loai.Ta ki hiéu f =

Hién tugng quang dién xay ra khi:
A. f = fo. B.f<fo C.f20 D.f<fo

Cau 14. Néu chin chim 4nh sang hd quang bang mot tam thity tinh day (mot chat hap thu manh 4nh sang tir
ngoai) thi hién tuong quang dién khéng xay ra Diéu d6 chung to:

A. Hién tuogng quang dién chi xdy ra khi cuong d¢ ciia chum anh sang kich thich 1on.

B. Hién tuong quang dién chi xay ra d6i v6i anh sang nhin théy.
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C. Hién tugng quang dién chi xay ra d6i voi tia hong ngoai.

D. Hién tugng quang dién chi xay ra dbi véi tia tir ngoai.

Cau 15. Trong cac truong hop sau day, électron nao dugce goi la €lectron quang dién?

A. Electron trong day dan dién.

B. Electron chuyén tir tim kim loai nay sang tim kim loai khac khi 2 tdm co xat.

C. Electrdn but ra tir catdt ctia té bao quang dién.

D. Electron tao ra trong chat ban dan n.

Cau 16. Chum tia birc xa nao sau day gay ra hién tuong quang dién cho hau hét cac kim loai?

A. chum tia Ron ghen. B. chum tia tir ngoai.

C. chum anh sang nhin thay. D. chum tia hdng ngoai.

Céu 17. Chon sai khi n6i d&én nhitng két qua rat ra tir thi nghiém véi té bao quang dién?

A. Hiéu dién thé giita an6t va catdt ctia té bao quang dién ludn c6 ddu 4m khi dong quang dién triét tiéu.

B. Dong quang dién van ton tai ngay ca khi hiéu dién thé giira andt va catbt cua t& bao quang dién c6 gia tri
bang khong.

C. Cuong d6 dong quang dién bao hoa khong phu thudc vao cuong dé chum sang kich thich.

D. Gia tri cua hiéu dién thé him phu thudc vao bude song cua anh sang kich thich.

Cau 18. Mot chim sang don sic chiéu dén mot tim kim loai gy ra hién tugng quang dién. Giit cho cuong do
anh sang khong thay doi, mdi quan hé giita sdélectrdn phat ra trong mot don vi thoi gian va thoi gian chiéu
sang dugc biéu din bang db thi dang nao?

A. duong thang song song truc thoi gian B. duong thang di qua gbc toa do.

C. duodng parabol. D. dudng cong di qua gbc toa do.

Cau 19. Tim phat biéu sai vé cac dinh luat quang dién?

A. Béi v6i mbi kim loai dung 1am catdt c6 mot bude song gidi han nhét dinh goi 1a gioi han quang dién.

B. Vi anh sang kich thich thich hop, cuong d6 dong quang dién bao hoa ti 1€ thuan vai cuong do ciia chum
sang kich thich.

C. Hién twong quang dién chi xay ra khi tin sb ctia 4nh sang kich thich nho hon tan sb giéi han cta kim loai.
D. Pong ning ban dau cuc dai clia cac électrdn quang dién khong phu thudc vao cudng do ciia chum sang kich
thich ma chi phu thudc vao budc song ctia anh sang kich thich va ban chét ciia kim loai lam catét.

Céu 20. Mot chum sang don sic tac dung 1én bé mat mot kim loai 1am burt cac électrdn ra khoi kim loai nay.
Néu ting cuong do chum sang d6 1én 3 1an thi

A. dong ning ban dau cuc dai clia cac électrdn quang dién ting 3 lan.

B. dong ning ban dau cyc dai cia cac électrén quang dién ting 9 1an.

C. cong thoat cia électrén quang dién giam 3 1an.

D. s6 luong électrdn thoat ra khoi tim kim loai d6 mdi gidy ting 3 lan.

Cau 21. Gidi han quang dién la

A. bude song nho nhat ctia anh sang kich thich dé hién tuong quang dién c6 thé xay ra

B. budc song dai nhat cua anh sang kich thich dé hién twong quang dién c6 thé xay ra

C. cuong d6 cyc dai cua anh sang kich thich dé hién twong quang dién co thé xay ra

D. cuong do cyc tiéu ctia chum anh sang kich thich dé hién tugng quang dién c6 thé xay ra

Cau 22. Tim phat biéu sai vé cac dinh luat quang di¢n?

A. Hién tuong quang dién chi xay ra khi anh sang kich thich chiéu vao kim loai c6 buédc song nho hon hoic

bang budc song Ao goi 12 gidi han quang dién cia kim loai d6: A < Ao
B. Céc kim loai kiém va mot vai kim loai kiém th, c6 gidi han quang dién Ao trong mién anh sang nhin théy.

C. Cac kim loai c6 gi6i han quang dién trong mién hong ngoai.

D. bdng nang ban dau cuc dai cta électron phu thudc vao ban chét cua kim loai dung lam catot.
Cau 23. Hiéu dién thé ham

A. phu thudc vao budc séng clia anh séng kich thich va ban chit ciia kim loai ding lam catot.
B. phu thu¢c vao cudong do cuia chum sang kich thich.

C. ti [¢ v&i cuong d cua chum sang kich thich.

D.chi phu thudc vao bude song cia anh sang kich thich.

Cau 24. Két luan ndo sau day 1a sai khi dong quang dién bao hoa xuat hién?

A. Tét ca cac électron burt ra trong mdi gidy déu dén duogc anbt.

B. Khong c6 électron nao birt ra quay tré vé catdt.

C. Co sy can bang giita s6 électron bay ra khoi catdt véi s6 électron bi hut trd lai catdt.

D. Ngay cé cac électrdn c6 van tdc ban dau rat nho ciing bi kéo vé andt.

Céau 25. Phat biéu nao sau ddy 1 dang khi n6i vé cudong d6 dong quang dién bao hoa?
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A. Cuong d¢ dong quang dién bao hoa ti 1€ nghich véi cuong do chum sang kich thich.
B. Cuong d6 dong quang dién bao hoa khong phu thudc vao cuong d6 chum sang kich thich.
C. Cuong d6 dong quang dién bao hoa ti 1€ thuan véi cuong do chum sang kich thich.
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D. Cudng do dong quang dién bdo hoa ting theo quy luat ham sé mii v6i cudng do chim sang kich thich.
Cau 26. Cuong d6 dong quang dién s& bién dbi nhu thé nao khi ting dan hiéu dién thé giira anbt va catdt?
A. Cudng d6 dong quang dién ludn tang.

B. Cuong d6 dong quang dién giam dan.

C. Cudng d6 dong quang dién ting dan va khi Uak vuot qua mot gia tri toi han nao do thi dong quang dién
gift gia tri khong doi.

D. Cudng do dong quang dién bién thién theo quy luat sin hay cosin theo thoi gian.

Cau 27. Khi da c6 dong quang dién chay trong té bao quang dién thi nhan dinh nao sau déy 1a sai?

A. M6t phan ning lugng ciia photon ding dé thuc hién cong thoat électron.

B. Hiéu dién thé ham ludn c6 gia tri am.

C. Cuong d6 dong quang dién khi chua bdo hoa phu thudc vao hiéu dién thé giita andt va catdt?

D. Cuong d6 dong quang dién bao hoa ti 1¢ nghich voi cuong d6 ciia chum sang kich thich.

Cau 28. Dong ning ban dau cua cac électron quang dién s& co gia tri cuc dai khi

A. cac électrdn quang dién 1a cac électron nam ngay trén bé mit tinh thé kim loai.

B. c4c électron quang dién 1a cac électrdn nam su trong tinh thé kim loai.

C. céc électrdn quang dién 1a cac électron lién két.

D. cac électron quang dién 1a cac €lectron ty do.

Cau 29. Khi hién tugng quang dién xay ra, néu giir nguyén budc song anh sang kich thich va ting cuong do
chum anh sang kich thich thi

A. dong nang ban dau cuc dai cta céac électron tang lén.

B. cuong do dong quang dién bao hoa tang lén.

C. hiéu dién thé ham ting lén.

D. cac quang électron dén andt vai van tde 1on hon.

Céu 30. Tim cong thire ding cho lién h¢ gitra do 16n hi¢u dién thé ham Un, d 16n cua dién tich électron e,
khdi lugng électrén m va véan toc ban dau cuc dal cua cac €lectron quang di¢n v0?

A. eUn=m.v? B. 2eUns m.v2 CimUn= 2e.v? o D.mUn=e.v?

Céu 31. Tim phat biéu sai vé gia thuyét luong tir ning lugng cua Planck?
A. Ning luong birc xa ma mdi nguyén tir phat ra hodc hap thu khong thé c6 gia tri lién tuc bat ki.
B. Niang lugng d6 c6 gia tri hoan toan xac dinh, bao gio ciing 1a bdi s0 nguyén lan ciia mot nang luong

nguyén t6 khong thé chia nhé duogc nira goi 1a luong tir ning luong €.

C. Luong tir nang luong € ti 1 v6i tan s6 f: € = hf v6i hang s Planck h = 6,625.10% J/s.

D. Gia thuyét cta Planck dwoc rat nhiéu su kién thuc nghiém x4c nhédn 1a dang. Van dung gia thuyét nay
nguoi ta da gidi thich duoc tat ca cac dinh luat vé birc xa nhiét.

Céu 32. Phat biéu nao sau day 1a khéng ding?

A. Pdng nang ban dau cyc dai cua électron quang dién phu thudc vao ban chét cua kim loai.

B. Dong nang ban dau cuc dai cta électron quang dién phu thudc budc song cua chum anh sang kich thich.
C. Dong ning ban dau cyc dai cia électron quang dién phy thudc tin sb ctia chiim anh sang kich thich.

D. Pong ning ban du cuc dai cta électron quang dién phu thudc cudng d6 cia chim anh sang kich thich.
Ciau 33. Chon dung.

A. Khi ting cudng d6 cua chum anh sang kich thich kén hai 1an thi cuong do dong quang dién ting 1én hai lan.
B. Khi ting budc séng clia chum anh sang kich thich 1én hai 1an thi cudng d¢ dong quang dién ting 1én hai lan.
C. Khi giam budc soéng cua chum anh sang kich thich xudng hai 1an thi cuong do dong quang dién ting lén
hai lan.

D. Khi anh sang kich thich gy ra duoc hién tuong quang dién. Néu giam budc song ctia chim be xa thi
d6ng ning ban dau cyuc dai cua électron quang dién ting 1én.

Cau 34. Theo quan diém cua thuyét luong tir phat biéu nao sau day 1a khong diing?

A. Chum 4nh sang la mot dong hat, mdi hat 1a mot photon mang nang lugng.

B. Cuong d6 chum sang ti 1€ thuan vai ) photon trong chum.

C. Khi 4nh sang truyén di cac photon anh sang khong d6i, khong phu thudc khoang cach dén ngudn sang.
D. Cac photon co ning lugng bang nhau vi ching lan truyén voi van tdc bang nhau.

Céau 35. Phat biéu nao sau ddy 1a khéng ding? Dong ning ban dau cuc dai cua electrong quang dién

A. khong phu thudc vao cuong do cia chum anh sang kich thich.

B. phu thudc vao ban chat kim loai dung lam catot.

C. khong phu thudc vao budc song ciia chum anh sang kich thich.

D. phu thudc vao budc song ciia chum anh sang kich thich.
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Cau 36. Chiéu mot chum bire xa don sic vao mot tim kém c6 gidi han quang dién 0,35 pm. Hién tugng
quang dién s€ khong xdy ra khi chum btrc xa c6 budc song la

A. 0,1ym B. 0,2pm C. 0,3um D. 0,4uym

Cau 37. Chiéu mét chum birc xa don sic véo catdt ciia té bao quang dién dé triét tiéu dong quang dién thi
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hiéu dién thé ham co gia tri tuyét dbi1a 1,9V. Van tdc ban dau cuc dai cua quang €lectron la bao nhiéu?
A.5.2.10° m/s. B. 6,2.10° m/s. C.7,2.10° m/s. D. 8,17.10° m/s.

Cau 38. Chicéu mot chum anh sang don sac c6 budc séng 400 nm vao catot cia mét té bao quang di€n, duoc
lam béng Na. Gidi han quang dién ctia Na l1a 0,50 pm. Van tdc ban du cuc dai cia électron quang dién la

A. 3,28.10° m/s. B. 4,67.10° m/s. C. 5,45.10° my/s. D. 6,33.10° m/s.

Cau 39. Chiéu vao catot ciia mot té bao quang dién mét chum birc xa don séc ¢ bude song 0,330 pm. bé
triét tiéu dong quang dién can mot hiéu dién thé ham co gia tri tuyét dbi 1a 1,38V. Cong thoat cua kim loai
dung lam catot 1a

A. 1,16 eV B. 1,94 ¢V C.2,38¢V D.2,72 eV

CAu 40. Chiéu vao catdt caa mot té bao quang dién mdt chum birc xa don sdc ¢o budc song 0,330um. pé
triét tiéu quang dién cAn mot hiéu dién thé ham co6 gia tri tuyét ddi 1a 1,38 V. Gidi han quang dién ctua kim
loai dung lam catot 1a

A.0,521pm B. 0,442um C. 0,440um D. 0,385um

Cau 41. Chiéu mot chum birc xa don sic c6 budc song 0,276um vao catdt ciia mot té bao quang dién thi hiéu
dién ham bang 2 V. Cong thoat ctia kim loai ding lam cat6t 1a:
A. 2,5¢eV. B. 2,0eV. C. 1,5¢V. D. 0,5¢V.

CAu 42. Chiéu mét chum buc xa don sic ¢ bude song 0,20um vao mdt qua ciu béng déng, dat co lap vé

dién. Gidi han quang dién cua déng 12 0,30pum. Pién thé cuc dai ma qua clu dat duogc so véi dat 1a:
A. 1,34 V. B. 2,07 V. C.3,12 V. D.4,26 V.

CAu 43. Chiéu mot chum burc xa co bude song A = 0,18um. Vao catdt ctia mot té bao quang dién. Gidi han

quang dién cuia kim loai dung lam cat6t 1a Ao= 0,3um. Hiéu dién thé ham dé triét tiéu dong quang dién la
A.Un=-185V B.Un=-2,76 V C.Un=-320V D.Un=-425V

Ciu 44. Kim loai dung lam cat6t cua mot t€ bao quang dién co6 cong thoat 1a 2,2 eV. Chicu vao catot birc xa
dién tir ¢ budce song A. Dé triét tiéu dong quang dién can dit mot hiéu dién thé him Un= Uka= 0,4 V. Gi6i
han quang dién cua kim loai dung lam catot 1a

A. 0,4342.10° m. B. 0,4824.10° m. C.0,5236.10° m. D. 0,5646.10° m.

Cau 45. Kim loai dung lam cat6t ciia mdt té bao quang dién c6 cong thoat 1a 2,2 eV. Chiéu vao catdt birc xa
dién tir c6 budc song A. Dé triét tidu dong quang dién can d3t mot héu dién thé ham |[Un| = Uka=0,4 V. tan sd
cua birc xa dién tur la

A. 3,75.10" Hz. B. 4,58.10" Hz. C.5,83.10" Hz. D. 6,28.10'" Hz.

Cau 46. Cong thoat cua kim loai Na la 2,48 eV. Chiéu mot chum buc xa cd bude song 0,36um vao té bao
quang dién c6 catot lam béng Na. Van tdc ban dau cuc dai cua électron quang dién la:

A.5,84.10° m/s. B. 6,24.10° m/s. C. 5,84.10° m/s. C. 6,24.10° m/s.

Cau 47. Cong thoat ciia kim loai Na 1a 2,48 eV. Chiéu mot chum birc xa c6 budc song 0,36um vao té bao

quang dién c6 catot lam bang Na thi cuong d¢ dong quang dién bao hoa 1a 3yA. S6 électron bi bit ra khoi

catot trong moi gidy la
A. 1,875.108 B. 2,544.10" C. 3,263.10" D. 4,827.10"
CAu 48. Kim loai 1am catét cua té bao quang dién c6 cong thoat A= 3,45eV. Khi chiéu vao 4 buc xa dién tir

c6 Ai=0,25 pm, A>=0,4 um, A\s= 0,56 pm, A+= 0,2 um thi blrc xa ndo xay ra hién tugng quang dién
A. M3, A2 B. A1, A4 C. M, A2, M D. ¢4 4 birc xa trén

Céu 49. Mot kim loai lam catét cua té bao quang dién c6 cong thoat 1a A = 3,5eV. Chiéu vao catot birc xa c6
budc song nao sau day thi gay ra hién tugng quang dién.

A.3.35 m B. 0,355.107m. C.35.5 um D. 0,355 um
Cau 50. Ning luong photén cia mot birc xa 13 3,3.107°J.T4n s6 cua burc xa bang
A.5.10'°Hz B. 6.10'° Hz C.5.10" Hz D. 6.10'* Hz
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Cau 51. Mot ngon dén phat ra anh sang don sic co bude song A= 0,6um. Cong suat dén 1a P = 10K. s pho
ton ma ngon den phat ra trong 10s la:

A.N=3.10%" B.N=5.10" C.N=6.10" D. N =2.10%

Cau 52. Cuong d6 dong quang dién bio hoa trong té bao quang dién 1a I=0,5mA. Sé electron dén duoc anot
trong mdi phit 132

A.N=3,125.10" B.N =5,64.10" C.N=2,358.10" D.N=1,875.10"

Cau 53. Cudng do dong quang dién bio hoa 1a I = 0,32mA. Biét rang chi co 80% s electron tach ra khoi
catot duoc chuyén dong vé anot. S6 electron tach ra khoi catot trong thoi gian 20s 1a?

A.N=32.10" B. 6,8.10" C.N=5.10" D.2,4.10"

Cau 54. Chiéu mét birc xa dién tir c6 budc song A = 0,5um vao mot bé mit cua té bao quang dién tao ra dong

bao hao I =0,32A. Cong suét buc xa chiéu vao catot 1a P = 1,5K. Hiéu sudt lugng tr 1a?
A.H=46% B.H=53% C.H=284% D.H=67%
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Cau 55. Gidi han quang dién cua Xesi la 0,66um, chi€u vao kim loai kim loai nay buc xa dién tir c6 budc

song 0,5um. Dong ning ban dau cyc dai cua electron quang dién khi burt ra khoi kim loai 142
A. Kdmax= 2,48.10_19 J B. Kdmax= 5,40.10_20 J C. Kdmax= 8,25.1049 J D. Kdmax= 9,64.10_20- J

Cau 56. Chiéu mot chum photon c¢6 budc song A vao tam kim loai ¢6 gii han quang dién Ao. Hién tuong

quang dién xay ra BDong nang ban dau cuc dai cta cac quang electron 14 2,65.10"° J. Tim vén tdc cuc dai cua
cac electron quang dién.
A. Vmax = 7,063105 m/s B. vmax= 7,63106 m/s C. Vmax= 7,63105 m/s D. Vmax= 5,8.1011 m/s

Céu 57. Mot chum photon ¢6 f = 4,57.10'" Hz. Tim sb photon dugc phat ra trong mot s, biét cong suét clia
nguon trén 1a 1K.

A.3,3.10% B. 3,03.10" C.4,05.10" D. 4.10"

Cau 58. Chiéu cac birc xa c¢6 fi = 6,5.10"* Hz; 2= 5,5.10" Hz; f3= 7.10" Hz. Vao tdm kim loai c6 gi6i han
quang dién 12 0,5um. C6 bao nhiéu buic xa c6 thé gdy ra hién tuong quang dién?

A.0 B. 1 C.2 D.3

CAu 59. Chiéu mét buc xa c6 bude song A = 0,4um vao catot ciia mot té bao quang dién. Cho cong thoat
electron cua catot la A = 2eV. bat gilra anot va catot hi€u dién thé Uak = 5V. Pong nang cuc dai cua cac
electron quang dién khi né dén anot 1a?

A.42eV B. 6,1eV C.9,8¢eV D. 12,4eV

Cau 60. Lan luot chiéu 2 anh sang c6 budc song A= 0,54 pym va A2= 0,35um vao mot tim kim loai 1am catot
ctia mot té bao quang dién nguoi ta thdy vén tdc ban dau cuc dai ciia cic quang electron thoét ra tir catot &
truong hop dung birc xa nay gap doi buc xa kia. Cong thoat electron cua kim loai d6 1a?

A. 1,05eV B. 1,88¢V C.2,43eV C. 3,965eV

Céu 61. Kim loai dung lam catot cia té bao quang dién c6 cong thoat electron la 2,5¢V. Chi€u vao catot birc
xa ¢0 tan s0 = 1,5.10"° Hz. Pong ning ban dau cuc dai cua cac electron quang dién la:

A.3,71eV B. 4,85¢V C.5,25¢V D. 7,38eV

Cau 62. Catot ciia mot t& bao quang dién 1am bang kim loai c6 gi6i han quang dién Ao = 0,5um. Mubn c6
dong quang dién trong mach thi anh sang kich thich phai c6 tan sé:

A.£>2,510" Hz B.{>42.10"Hz C.f>6.10" Hz D.f>8.10"" Hz

CAu 63. Khi chiéu lan luot hai buc xa dién tir ¢6 bude song Ai va A2 vai A2= 2A1 vao mot tAm kim loai thi ti s&
dong nang ban dau cuc dai cua quang electron burt ra khoi kim loai 1a 9. Giéi han quang dién cua kim loai 1a

Ao. Mdi quan hé giita budc song A1 va gidi han quang dién Ao1a?

A.)\1=§)\o B.)\1=§)\0 C.)\1=_5)\0 D.)\1=l)\o
5 7 16 16

Cau 64. Chiéu 4nh sang c6 budc song A = 0,4um vao catot ciia mdt té bao quang dién lam bang kim loai c6

cong thoat A =2,48eV. Néu hi¢u dién thé giira anot va catot 1a Uak = 4V thi dong ning 16n nhit ctia quang
electron khi dép vao anot la:
A.52,12.10") B.7,4.10" 7] C.64.10"J D. 45,72.10"° ]

Cau 65. Mot tim kim loai c6 gidi han quang dién A= 0,275 um duogc dit c6 lap vé dién. Nguoi ta chiéu sang
no6 bang birc xa c6 budc song A thi thiy dién thé cyc dai cua tim kim loai nay 14 2,4V. Budc song A clia 4nh
sang kich thich Ia.

A. 0,2738um B. 0,1795um C. 0,4565um D. 3,259um

Cau 66. Khi chiéu vao catot ciia mot té bao quang dién c6 dong quang dién bao hoa Ih = SHA va hiéu suét

quang dién H = 0,6%. S photon t6i catot trong mdi gidy la:
A.25.10" B. 3,8.10" C.43.10" D.5,2.10"

Cau 67. Khi chicu vao catot cia mét t€ bao quang dién bang xeri mt birc xa A, nguoi ta thay van toc cia

quang electron cuc dai tai anot la 8.10° m/s néu hiéu dién thé gilta anot va catot Uak = 1,2V. Hi€u dién thé
ham Und61 vo1 burc xa trén la:
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A. 0,62V B. 1,2V C.24V D. 3,6V

Cau 68. Chiéu 4nh sang c6 budc song A = 0,3um vao catot ciia mot té bao quang dién, dong quang dién bao
hoa c6 gia tri 1,8mA. Biét hiéu suit luong tir ciia hién tugng quang dién H = 1%. Cong suit birc xa ma catot
nhan duoc la:

A. 1,49K B. 0,149K C. 0,745K D. 7,45K

Cau 69. Chiéu vao catot ctia mot té bao quang dién mot birc xa budc song A voi cong suét P, ta thdy cudng do
dong quang dién bao hoa c6 gia tri L Néu ting cong suét birc xa nay 1én 20% thi thiy cuong do dong quang
dién bao hoa tang 10%. Hi¢u suat lugng tr s€:

A. Tang 8,3% B. Giam 8,3% C. Tang 15% D. Giam 15%

CAu 70. Chiéu mot buc xa dién tir c6 buoc song 0,5um 1&én mat kim loai dung lam catot ciia mot té bao quang

dién, thu dugc dong bao hoa c6 I = 4mA. Cong suét cua bure xa dién tir 12 P = 2,4K. Hiéu suét luong tr cua
hiéu trng quang dién la:
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A. 0,152% B. 0,414% C. 0,634% D. 0,966%
Cau 71. Chi€u birc xa c6 buoc song A = 0,546um 1én mot tam kim loai ¢6 gidi han quang dién Ao. Duing man

chén tach ra mot chum hep céc electron quang dién va cho chung bay vao tir truong déu theo hudng vudng
goc voi cac dudng cam tmg tir 6 B = 10 T. Biét ban kinh cuc dai cua quy dao cac electron 1a R = 23,32mm.
Gid1 han quang dién la:

A. 0,38um B. 0,52um C. 0,69um D. 0,85um

CAu 72. Chiéu lan luot cac bl’IC xa cu tan so f, 2f, 4f vao catdt cia té bao quang dién thi vén tdc ban dau cuc
dai cua electron quang dién lan luot 1a v, 2v, kv. Xac dinh gia tri k?

o B. 4 :

D.8

Cau 73. Mot tim kim loai ¢6 gi6i han quang dién ngoai Ao=0,46pm. Hién twong quang dién ngoai s& xay ra
voi nguén buc xa ) )

A. Hong ngoai c6 cong suat 100K. B. Tu ngoai c6 cong suat 0,1K.

C. Co budc song 0,64um cé cong suat 20K. D. Hong ngoai c6 cong suat 11K.

Cau 74. Catot ctia mot t€ bao quang dién lam bang Vonfram c6 c¢ong thoat 1a 7,2.107"°J, budc song cua anh
sang kich thich 1a 0,18um. Dé triét tiéu hoan toan dong quang dién phai dit vao hai ddu Andt va Catdt mot
hi¢u dién thé ham 1a

A. 2,37V, B.-2,4V C.2,57V; D. 2,67V.

Céu 75. Chiéu mot chum sang tr ngoai c6 budc song 0,25um vao mot 1a Volfram cé cong thoat 4,5¢V. Van
tdc ban du cuc dai cua cac eléctron quang dién khi bén ra khoi mt 12 Vonfram la:

A. 4,06.10° m/s B. 3,72.10° m/s; C.4,81.10° m/s; D. 1,24.10° m/s.

Céu 76. Chiéu buc xa c6 budc song A = 0,552um véi cong suat P = 1,2K vao catot ciia mot té bao quang
dién, dong quang di¢n bao hoa cé cudng dd Ibh=2mA. Tinh hiéu suét lugng tir cua hién tuwong quang dién.

A. 0,65% B. 0,375% C. 0,55% D. 0,425%

Cau 77. Chiéu birc xa c6 budc song A = 0,4um vao catot ciia mot té bao quang dién. Cong thoat electron cua
kim loai lam catot 1a A = 2eV. Gia tri dién ap dat vao hai dau anot va catot dé triét tiéu dong quang dién la

A.Uak<-1,1V. B. Uak<-12V. C.Uak<-1,4V. D. Uak<1,5V.

Cau 78. Chiéu mot burc xa A = 0,41 pm vao katot ciia té bao quang dién thi In= 60mA, cong suit ctia nguon
1a 3,03K. Hiéu suit luong tir 1
A. 6% B. 9% C. 18% D. 25%

Cau 79. Khi chiéu anh sang c6 budc song A vao katot ciia té bao quang dién thi e but ra ¢6 vomax= v, néu chiéu

A'=0,75A thi vomax= 2v, biét A= 0,4 pm. Budc song giéi han cua katot 1a
A. 0,42 pm B. 0,45 um C: 0,48 um D. 0,51 pm

Céu 80. Chiéu buic xa c6 budc séng A = 0,489 um vao catot cia té bao quang dién. Biét cong suat ctia chum

burc xa kich thich chiéu vao catot 1a 20,35mK. S6 photon ddp vao mit catot trong 1 gidy 1a:
A.1,3.10" B.5.10' C.4,7.10" D. 10"

Cau 81. Mot qua cau bang kim loai ¢ gidi han quang dién 14 0,277um duoc dit co 1ap voi cac vat khac.

Chiéu vao qua cdu anh sang don sic ¢ A< Ao thi qua cau nhiém dién & dat t6i dién thé cuc dai 1a 5,77V. Tinh

A?

A.0,1211 pum B. 1,1211 um C.2,1211 um D. 3,1211 ym

Cau 82. Cong thoat electron cua mét kim loai 1a 2,4 eV. Néq chiéu dﬁng thoi hai bire xa c6 tan s fi= 10" Hz
va f2=1,5.10" Hz vao tam kim loai d6 dat co 1ap thi dién thé 16n nhat cua tam kim do6 1a:

A.1,74 V. B. 3,81 V. C.5,55V. D. 2,78 V.

Cau 83. Cong thoat ciia mot kim loai ding 1am catdt ciia mot té bao quang dién 1a A, gidi han quang dién ciia
kim loai nay 1a Xo. Néu chiéu birc xa don sic c6 bude song A = 0,6Ao vao catdt cua té bao quang dién trén thi

dong ning ban dau cuc dai cia cac electron quang dién 1a
A. 0,66. A B. 5A/3 C. 1,5A D. 2A/3
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Cau 84. Dong nang ban dau cuc dai cta cac electron quang dién khi but ra khéi catot cia mot té bao quang
dién 1a 2,065 eV. Biét van toc cuc dai cia cic electrén quang dién khi t6i anot 13 2,909.10° m/s. Hiéu dién thé
giita andt (A) va catot (K) cua té bao quang dién 1a

A.Uak=-24V B.Uak=+24V C.Uak=-22V D.Uak=+22V

Cau 85. Chiéu mot chum sang don sic c6 bude song A = 570nm va c6 cong suat P = 0,625K vao catdt cua
mot té bao quang dién. Biét hiéu sudt lugng tir H = 90%. Cuong d6 dong quang dién bio hoa la:

A. 0,179A. B. 0,125A. C. 0,258A. D. 0,416A.

Ciu 86. Kim loai dung lam catdt ciia mot té bao quang dién c6 cong thoat A = 2,2¢V. Chiéu vao catdt mot

btic xa c¢6 budc song A. Mudn triét tiéu dong quang dién, nguoi ta phai dit vao andt va catét mot hiéu dién
thé ham c6 d6 16n Un= 0,4V. Buédc song A ctia birc xa ¢ thé nhan gia tri nao sau day?

A. 0,678 um. B. 0,577 um. C. 0,448 um. D. 0,478 pm.

CAu 87. Lan luot chiéu vao catdt cia mot té bao quang dién cac birc xa dién tir cd budc song Ai= Ao/3 va A=

No/9; Mola gidi han quang dién ctia kim loai 1am catdt. Ty s6 hiéu dién thé ham tuong mg véi cac budc song Al
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va A21a:
A. Ui/Ux=2. B. Ui/Uzx=1/4. C. Ui/Ux=4. D. Ui/U2=1/2.

Cau 88. Chic¢u lan Iuot hai bic xa don sdac ¢6 budc song A1 va A2 vao catot cua t€ bao quang dién. Cac

electron bét ra v6i van tc ban du cuc dai 1an lugt 1a vi va v2 véi vi = 2va. Ti s6 cac hiéu dién thé ham Uni
/Un2 dé cac dong quang dién triét tiéu la:

A. 4 B.3 C.2 D.5

Cau 89. Cong thoat cia électron ra khoi bé mit catot ciia mot té bao quang dién 1a 2eV. Ning luong cua
photon chiéu toi 1a 6eV. Hiéu dién thé him can dit vao té bao quang dién la bao nhi€u dé co thé lam triét tiéu
dong quang dién

A. - 4V. B. - 8V. C.-3V. D.-2V.

Cau 90. Catdt ctia mot t& bao quang dién lam bang vonfram. Biét cong thoat ctia electron ddi voi vonfram 1a

7,2.10"°J va budc séng cua anh sang kich thich 1a 0,180um. Dé triét tiéu hoan toan dong quang dién, phai dat

vao hai dau andt va catot mot hiéu dién thé him c6 gia tri tuyét ddi la
A. Un=3,50V B. Un= 2,40V C. Un=4,50V D. Un= 6,62V

Cau 91. Lan lugt chi€u vao catot cua mét t€ bao quang dién cac birc xa dién tir gom burc xa ¢6 budce song Ai

= 0,26 um va birc xa co budce song A = 1,2.1 thi van tdc ban dau cuc dai cua cac électron quang dién but ra tir
3

catdt 1an lugt 1 viva va véi va= 4 vi. Gi61 han quang dién Ao ctia kim loai lam catdt nay la
A. 0,42 pm. B. 1,45 um. C.1,00 pm. D. 0,90 pum.

Céu 92. Chiéu 1an luot hai btc xa c6 budc song A1 =0,35um va A2 = 0, 54um vao mot tim kim loai, ta thiy ti

s6 van tdc ban du cuc dai bé‘mg 2. Cong thoat cua electron cia kim loai do 1a:
A2,leV. B. 1,3¢eV. C. 1,6eV. D. 1,9V.
Cau 93. Trong thi nghiém do6i véi mot teé bao quang dién, kim loai dung lam Catot cé bude song gidi han la

Ao. Khi chiéu 1an luot cac bire xa co bude song Ai < A2< As < hodo duge hiéu dién thé him tuong tmg 13 Uni,
U2 va Uns. Néu chiéu déng thoi ca ba bire xa noi trén thi hiéu dién thé ham cua té bao quang dién la:

A. Un2 B. Un3 C. Unit Un2+ Uns D. Uni

Cau 94. Mot quang electron vira birt ra khoi tim kim loai cho bay vao tir truong déu theo phuwong vudng goc
v6i cac duong cam tng tir. Biét téc do ban du cua quang electron 13 4,1.10°m/s va tir truong B = 10*T. Tim
ban kinh qu¥y dao ctia quang electron do.

A. 23,32mm B. 233,2mm C. 6,63cm D. 4,63mm

CAu 95. Kim loai 1am catdt ctia mot té bao quang dién co6 gioi han quang dién 1a Ao. Chiéu 1an luot t&i bé mit
catdt hai birc xa c6 budc song A1 = 0,4um va A2 = 0,5um thi van tdc ban dau cuc dai cua cac electron bin ra
khac nhau 1,5 lan. Budc song Ao la:

A. M= 0,625um B. %= 0,775um C. M= 0,6um D. A= 0,25um

Céu 96. Catdt ciia mot té bao quang dién 1am bang Xedi 12 kim loai c6 cong thdt electron A=2eV dugc chiéu
bai birc xa ¢6 A = 0,3975um. Cho cudng d§ dong quang dién bao hoa I =2uA va hiéu sudt quang dién: H =
0,5%, |e| = 1,6.10"°C. S photon t6i catot trong mdi gidy la:

A. 1,5.10" photon B. 2.10" photon C. 2,5.10" photon D. 5.10' photon

Cau 97. Mot tim nhom c6 cong thoat electron 1a 3,74eV. Khi chiéu vao tim nhom birc xa 0,085um rdi hudng
cac quang electron doc theo duong strc cua dién truong co hudng trung voi hudng chuyén dong cia electron.
Néu cudng do dién trudong c6 do 16n E =1500V/m thi quing duong tdi da electron di duoc 1a:

A.7,25dm. B.0,725mm. C.7,25mm. D.72,5mm.

Cau 98. Chiéu 4nh sang don sic c6 budc song A vao catot ciia té bao quang dién c6 cong thoat A, dudng dic

trung Von- Ampe thu duoc di qua gdc toa do. Néu chiéu birc xa co budc song M2 thi dong niang ban dau cuc

dai ctia cac quang electron la:

A A B. A2 C.2A D. 4A

Cau 99. Nguoi ta chiéu anh sang c6 budc song 3500A° 1én mit mot tim kim loai. Céc electron burt ra véi
dong niang ban dau cuc dai s& chuyén dong theo quy dao tron ban kinh 9,1cm trong mot tir truong déu c6 B =
1,5.10°T. Cong thoat ctia kim loai ¢6 gia tri 1a bao nhiéu?

A. 1,50¢eV. B. 4,00eV. C. 3,38eV D. 2,90eV.

Cau 100. Nguoi ta 1an luot chiéu hai birc xa vao bé mat mot kim loai cd cong thoat 2eV. Nang lugng photon
cua hai buc xa nay la 2,5¢V va 3,5 eV tuong tng. Ti ) dong nang cuc dai cia cac €lectron quang di¢n trong
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hai lan chiéu la

A.1:3 B.1:4 C.1:5 D.1:2

Cau 101. M6t électron c6 van tdc v khong doi bay vao mot tir truong déu co cam tmg tir B. Khi v vudng goc

véi B thi quy dao cua électron la mot dudng tron ban kinh r. Goi e vam lan luot 1a d6 16n dién tich va khéi
lugng cua €lectron, thi ti s0 e/m 1a
A.B/rv B. Brv C. v/Br D. rv/B
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Cau 102. Khi chiéu birc xa c6 bude song A= 0,2 ym vao mot tim kim loai c6 1ap, thi thiy quang electron c6
van téc ban dau cuc dai 1a 0,7.10%(m/s). Néu chiéu bire xa c6 budc song A2 thi dién thé cuc dai ctia tAim kim
loai 1a 3(V). Budc song Az 1a:

A. 0,19(um) B. 2,05(um) C. 0,16(pum) D. 2,53(um)

Céu 103. Chiéu lan luot hai birc xa Ai = 0,555 pm va A2= 0,377 pum vao catdt ciia mot té bao quang dién thi
thdy xay ra hién tuong quang dién va dong quang dién triét tiéu khi hiéu dién thé ham c6 d6 16n gip 4 lan
nhau. Hiéu dién thé ham ddi véi bic xa A2 1a

A. 1,340V B. 0,352V C. 3,520V D.- 1,410V

Cau 104. Biét gidi han quang dién ngoai cia Bac, K&m va Natri twong tng 1 0,26 pym; 0,35 pym va 0,5 pm.
Pé khong xdy ra hién twong quang dién ngoai dbi v6i hop kim 1am tir ba chét trén thi anh sang kich thich
phai c6 budc song

A. 0,5 um B. 0,26 ym C. 0,26um D. 0,55 ym

Cau 105. Chiéu buc xa co tan s6 f1 vao qua cau cb lap vé dién thi xdy ra hién tuong quan dién voi dién thé
cuc dai ciia qua cu la Viva dong nang ban dau cuc dai cua elec tron quan dién ding bang mot nira cong
thoat cta kim loai. Chiéu qua cau buc xa co tan so f2=fi+fvao qua cau kim loai d6 thi hiéu dién the cuc dai
clia qua cau 1a 5V1. Hoi néu chiéu riéng burc xa tan s6 f vao qua cau kim loai trén (dang trung hoa vé dién) thi
dién thé cuc dai cua qua cau la:

A. 4V B.2,5Vi C.3Vi D. 2V

Cau 106. Catdt cua té bao quang dién chan khong 1a mot tim kim loai phing c¢6 gidi han quang dién 14 ho=

3600A°. Chiéu vao catbt anh sang co budc song A= 0,33 pym. Andt ciing 1a tAm lim loai phing cach catbt
lem. Gitra chung c¢6 mot hiéu dién thé 18,2V. Tim ban kinh 16n nhit trén bé mit andt c6 quang electron dap
toi.

A.R=2.62 mm B.R=2.62 cm C.R=6,62cm D.R=26,2 cm

Cau 107. Mot dién cuc phéng béng nhém duge chiéu boi bire xa cd bude song A = 83 nm. Hoi quang electron

c6 thé roi xa bé mit nhom mot khoang t6i da bang bao nhiéu, néu ngoai dién cuc c6 mot dién truong can
E=7,5V/cm. Biét gidi han quang dién cua nhom 1a 332nm.

A.1=1,5mm B.1=0,15mm C.1= 15mm D.1=5,lmm

Cau 108. Qué cau kim loai c6 ban kinh R = 10cm dugc chiéu sang boi anh sang c6 budc song A =2.10"m.
Qué ciu phai tich dién bao nhiéu dé giir khong cho quang électron thoat ra? Cho biét cong thoat cia électron
ra khoi kim loai do 1a 4,5eV.

A. 1,6.10"°C. B. 1,9.10"'C. C. 1,87510"C. D. 1,875.10"°C

Cau 109. (CD 2007): Gidi han quang dién cia mot kim loai lam catdt cua té bao quang dién 1a Ao= 0,50 pm.
Chiéu vao catdt cua té bao quang dién nay birc xa ¢ budc song A = 0,35 pum, thi dong ning ban dau cyc dai
cua €lectron (€lectron) quang dién la

A.1,7.107 7. B. 70.10" J. C.0,7.10™ 7. D. 17.10"J.

Cau 110. (CD 2007): Cong thoat €lectron (€lectron) ra khoi mot kim loai 1a A = 1,88 eV. Gidi han quang
dién cua kim loai d6 la

A. 0,33 um. B. 0,22 pm. C. 0,66.10" pum. D. 0,66 um.

Cau 111. (PH 2007): M6t chum anh sang don sdc tac dung 1én bé mat mot kim loai va 1am bt cac électron
(électron) ra khoi kim loai nay. Néu ting cuong d chim sang d6 1én ba lan thi

A. s6 lugng électron thoat ra khoi bé mat kim loai d6 trong mdi gidy ting ba lan.

B. dong ning ban dau cuc dai ciia électron quang dién ting ba lan.

C. dong ning ban du cuc dai cta électrdn quang dién ting chin lan.

D. cong thoat ciia électron giam ba lan.

Cau 112. (PH 2007): Lan luot chiéu vao catdt ciia mot té bao quang dién cac buc xa dién tur gdm birc xa co
bude song A= 0,26 pm va burc xa 6 budc song A2= 1,241 thi vén tdc ban dau cuc dai cta cac €lectrdn quang
dién burt ra tir catdt 1an lugt 1a viva v2 v6i va= 3vi/4. Gi6i han quang dién Ao ctia kim loai 1am catbt nay 1a

A. 1,45 pm. B. 0,90 um. C. 0,42 pm. D. 1,00 pm.
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Cau 113. (CD 2008): Chicu Ién bé mat catdt cia mot t& bao quang dién chum sang don sac c6 budc song
0,485 pum thi théy ¢6 hién tugng quang dién xay ra. Biét van tdc ban dau cuc dai cta électron quang dién la
4.10° m/s. Cong thoat électrén cua kim loai 1am cat6t bang
A. 6,4.107°]. B. 6,4.107%' J. C.3,37.10" ], D. 3,37.10%J.
Cau 114. (PH 2008): Theo thuyét luong tir anh sang thi ning luong cua
A. mot photon bang ning luong nghi ciia mot électrdn (&lectron).
B. mot photon phy thude vao khoang cach tir photén d6 t6i ngudn phat ra no.
C. cac photon trong chium sang don sic bang nhau
D. mét ph6ton ti 1€ thuan véi budce song anh sang tuwong ing véi photon do.
Céu 115. (PH 2008):Khi chiéu 1an luot hai birc xa c6 tan sd 1a fi, f2 (véi fi < f2) vao mot qua cau kim loai dat
¢0 lap thi déu xay ra hién tugng quang dié€n vai dién thé cuc dai cua qua cau lan lugt 14 Vi, V2. Néu chiéu déng
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thoi hai birc xa trén vao qua cau nay thi dién thé cuc dai cua nd la
A. (Vi+ V2). B. |Vi— V2 C. V2. D. Vi

Cau 116. (CP 2009): Goi ning luong ctia photon anh sang do, anh sang luc va anh sang tim lan luot 13 €p, €L
va €t thi

A. €T> EL> ep. B.er>¢€ep> €L, C.ep>eL> €T, D.eL>er>¢€p.

Céau 117. (CD 2009) Mot ngudn phat ra anh sang co budc séng 662,5 nm véi cong sut phét sang 1a 1,5.10™
K. S6 phdton dugc ngudn phat ra trong 1 s 1a

A.5.10™, B. 6.10". C.4.10". D. 3.10".

Cau 118. (PH 2009) Cong thoat électron clia mot kim loai 1a 7,64.10°'°J. Chiéu lan luot vao bé mat tim kim

loai nay cac blrc xa ¢6 budc song 1a Ai= 0,18 pm, A2= 0,21 pm va A3= 0,35 pm. Burc xa nao gay dugc hién
tuong quang dién ddi véi kim loai d6?

A. Hai btrc xa (A1va A2). B. Khong c6 bitc xa nao trong ba birc xa trén.

C. Ca ba buc xa trén D. Chi c6 birc xa A1

Cau 119. (PH 2009) Chiéu dong thoi hai birc xa co budc song 0,452 pm va 0,243 pm vao catdt ciia mot té
bao quang di¢n. Kim loai lam catdt c6 gidi han quang dién la 0,5 pm. Van tdc ban dau cuc dai cua cac
électron quang dién bang

A.2,29.10° m/s. B. 9,24.10° m/s C.9,61.10° m/s D. 1,34.10° m/s

Cau 120. (PH 2010) Mot kim loai ¢6 cong thoat électron 1a 7,2.10™" J. Chiéu 14n luot vao kim loai nay cac
bilrc xa ¢6 budc song A= 0,18 um, A2= 0,21 pm, A3 = 0,32 um va A = 0,35 um. Nhirng burc xa cé thé gdy ra
hién tugng quang dién & kim loai nay c6 budc song la

AL M, A2 va Az, B. Klvékz C. 7\, sté?w D. A3 va ha.

Céu 121. (DH 2010) Mot ngudn sang chi phat ra anh sang don sic cd tan s6 5.10'* Hz. Cong suit buc xa dién
tir cia ngudn 1a 10 K. S6 photén ma ngudn phat ra trong mot gidy xap xi bang

A. 3,02.10". B. 0,33.10". C. 3,02.10%. D. 3,24.10".

Ciu 122. (PH 2010)Theo thuyét luong tir 4nh sang, phat biéu nao dudi day 1 sai?

A. Anh sang duoc tao thanh bai cac hat goi 1a photon.

B. Ning luong cta cac photon anh sang 13 nhu nhau, khéng phu thudc tan sb ctia dnh sang.

C. Trong chan khong, cac photon bay doc theo tia sang véi toe do ¢ = 3.10% my/s.

D. Phan tir, nguyén tir phat xa hay hip thu anh sang, ciing c6 nghia la chung phat xa hay hap thy photon

Cau 123. (PH 2011) Cong thoat électron cua mot kim loai 1a A = 1,88 eV. Gidi han quang dién ctia kim loai
nay c6 gia tri la

A. 1057 nm. B. 220 nm. C. 661 nm. D. 550 nm.

Ciau 124. (PH 2011) Hién tugng quang dién ngoai la hién tugng Electron bi birt ra khoi tam kim loai khi

A. chiéu vao tim kim loai nay mot burc xa dién tir c6 budc song thich hop.

B. cho dong dién chay qua tdm kim loai nay.

C. tAm kim loai nay bi nung néng boi mot ngudn nhiét.

D. chiéu vao tim kim loai nay mot chum hat nhén heli.

Céu 125. (CP 2012)Goi €b, €L, €11an luot 13 ning lugng cta photon anh sang do, photon anh sang lam va
photon anh sang tim. Ta c6

A.€p>€EL> €T, B.er>€eL> ¢€p. C.er>¢€ep> €L, D.eL>€er> €p.

Cau 126. (CD 2012)Gioi han quang dién cia mot kim loai 1a 0,30 ym. Cong thoat ctia electron khoi kim loai
nay la
A. 6,625.10%]. B. 6,625.10"]. C. 6,625.10"]. D. 6,625.10"8].

Céu 127. (CP 2012)Chiéu birc xa dién tir c6 bude song 0,25 Pm vao catdt ciia mot té bao quang dién co gioi

han quang dién 12 0,5 Um . Pong ning ban dau cyc dai cta electron quang dién la

A.3,975.10J. B. 3,975.10™"]. C.3,975.10J. D. 3,975.10°"%.
Cau 128. (PH 2012) Theo thuyét lugng tir 4nh sang, phat biéu ndo sau ddy 1a sai?
A. Trong chan khong, photon bay véi toc d6 ¢ = 3.10° m/s doc theo céc tia sang.
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B. Photon ctia cac anh sang don sic khac nhau thi mang ning luong khac nhau.
C.Ning lugng ctia mot photon khong ddi khi truyén trong chan khong.
D. Photon ton tai trong ca trang thai dimg yén va trang thai chuyén dong

Cau 129. (PH 2012) Biét cong thodat electron ctia cac kim loai: canxi, kali, bac va déng lan luot 13: 2,89 eV:
2,26eV: 4,78 eV va 4,14 eV. Chiéu anh sang co6 budc song 0,33 Pm vao bé mat cac kim loai trén. Hién tuong

quang dién khong xay ra voi cac kim loai nao sau day?
A. Kali va dong B. Canxi va bac C. Bac va dong D. Kali va canxi

Céu 130. (PH 2012) Chiéu dong thoi hai buc xa c6 budc song 0,542 Um va 0,243 Jm vao catdt cia mot té

bao quang dién. Kim loai lam catdt c6 gidi han quang dién 1a 0,500 pm . Biét khdi lwong cua electron 1a me=
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9,1.10°' kg. Van tdc ban d4u cuc dai clia cac electron quang dién bang

A.9,61.10° m/s B. 9,24.10° m/s C.2,29.10° m/s D. 1,34.10° m/s
Cau 131. (CD 2013)Pho ton c6 nang lugong 0,8eV ng vai buc xa thudc vung:
A. song vo tuyén B. Tia hong ngoai C.TiaX D. Tia tr ngoai.

Cau 132. (CD 2013)Cong thoat electron cua mot kim loai béng 3,43.10"°J. Gi6i han quang dién cta kim loai
nay la:

A. 0,30 pm B. 0,58 um C. 0,43 um D. 0,38 um

Cau 133. (CP 2013)Chiéu burc xa ¢6 tan sb f vao mot kim loai c6 cong thoat A gy ra hién tugng quang dién.
Gia s mot electron hap thu photon s dung mét phan ning luong lam cong thoat, phan con lai bién thanh
dong nang K cua nd. Néu tin sb ctia buc xa chiéu tdi 1a 2f thi dong ning cia electron quang dién do 1a:

A. 2K+A B. 2K-A C.K+A D. K-A.

Céu 134. (PH 2013) Khi n6i vé photon, phat biéu nao dudi day dung?

A. Niang lugng cua photdn cang 16n khi budc song anh sang rng voi photon do cang 1on.

B. Photon c6 thé ton tai trong trang thai dig yén.

C. Véi mdi anh sang don séc c6 tan so f xac dinh, cac photon déu mang ning lwgng nhu nhau.

D. Nang lugng cua photén anh sang tim nhd hon nang lugng cua phdton anh sang do.

Cau 135. (PH 2013)Gidi han quang dién cua mét kim loai 1a 0,75 ym. Cong thoat €lectron ra khoi kim loai

nay bang
A.2,65.107]. B. 26,5.10°"]. C.2,65.10%]. D. 26,5.107°].

Cau 136. (PH 2013)Goi € p la nang lugng cua photdn anh sang dd; €1 1a nang luwong cia photoén anh sang lyc;
€y 12 nang luong ctia photdn anh sang vang. Sap xép nao sau diy ding?
A.Ep>EV>EL B.eL>egp>¢gv C.ev>€eL>¢€p D. &L

>Ev>ED

Cau 137. (DH 2013)Gia sir mét ngudn sang chi phat ra anh sang don sac c6 tan s6 7,5.10'*Hz. Cong suat phat
xa ctia ngudn 1a 10K. SO photén ma ngudn sang phat ra trong mot gidy xap xi bang:
A.0,33.10%° B.2,01.10"” C.0,33.10" D. 2,01.10%
DAP AN

1D 2B 3D 4A 5A 6D TA 8B 9B 10C | 11C | 12C | 13A | 14D | 15C
16A | 17C | 18A | 19C [ 20D | 21B | 22C | 23A | 24C | 25C | 26C | 27D | 28A [ 29B | 30B
3C1 | 32D | 33D | 34D | 35C | 36D | 37D | 38B | 39C | 40A | 41A | 42B | 43B | 44D | 45D
46A | 47TA | 48B | 49D | S0C | 51A | 52D | 53C | 54B | 55D | 56C | 57TA [ 58C | 59B | 60C
61A | 62C | 63D | 64B | 65B | 66D | 67A | 68C | 69B | 70B | 71C | 7T2A | 73B | 74B | 75A
76B | 77A | 78A | 79B | 80B | 81A | 82B | 83A | 84D | 85C [ 8C | 87B | 88A | 89A | 90B
91A | 92D | 93D | 94A | 95SA | 96C | 97C | 98A | 99C | 100A| 101C | 102C | 103D | 104D | 105D
106A | 107C | 108B | 109A | 110D | 111A | 112C | 113D | 114C | 115C| 116A | 117A | 118A | 119C| 120B
121A ] 122B| 123C | 124A | 125B | 126C | 127C | 128D | 129C | 130A| 131B | 132B | 133A | 134C| 135A
136D | 137B
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BAI 2: TIA X

TOM TAT LY THUYET
v Cudng d6 dong dién trong ong Cu — lit — gio: I=ne , n: “
s0 electron dép vao Anot trong 1s. electron ' —
v Cong suat cua dong dién qua 6ng Cu — lit — gio' = ndng e— A Iy I
luong cua chum electron mang to1 Anét trong 1s: P = Ul &
v/ Budc song nho nhat cua tia X do ong Cu-lit-gio phat ra: {@’"
1 he ]
eU="mv="" K yA
2 A
r 7 mio,
CAC ViDL _ , ‘
Vidy 1: Mot ong Ronghen co dign ap gitra anot va katot 1a 2000V, Bude song ngin nhat cua tia ronghen ma
ong ¢ thé phét ra la
A.4.68.10"mB. 525.10" m C€.3.46.10"m D.6.21.10""m

Huwéng din:[Pap 4n D]

U =— be L n =Mo601100m
a
T min min eU

Vi du 2: Dé bude song ngin nhit tia X phat ra 1a 0,05nm hiéu dién thé hoat déng cua ong Culitgio it nhit

phai 1a

A, 24 B4KY B, 25KV C. 10KV D. 30KV
Huéng dan:[Pap an A]

che Lu=te =24,84.10°V
A e

Vi du 3: Tan s0 16n nhat trong chiim bite xa phat ra tir ong Ronghen 1a 4.10' Hz. Hiéu dién thé gitra hai cye
cua ong la

A. 1641 kV B 16560kV C 1660kV D I6TSV

Huwéng din:[Pap 4n B]

hf
U= S U= ™=1656.100V

&R

€

Vi du 4: Mot ong Culigio mdi gidy c6 2.10" electron chay qua ong. Xac dinh crromg do dong dién chay
trong ong?

A 32 A B.3.2mA C. 0324 D. 32107 A

Huéng dan:[Pap an C]

Aq ne 2.10%.1,6.10"

I[= ==t= =0,32A
At At 1
BAI TAP LUYEN TAP

Cau 1. Tim phét biéu sai vé tia X

A. Tia X 1a séng dién tir

B. Tia X khong bi 1¢ch khi di qua tir truong

C. Tia X c6 kha ning gay ra hién twong quang dién & hau hét cac kim loai
D. Tia X c6 budc song 16n hon tia do

Cau 2. Tim phat biéu sai khi noi vé tia X

A. Tia X do nguén dién c6 hiéu dién thé 16n phong ra
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B. Tia X c6 kha nang dam xuyén qua mi€ng bia nhdm day cd vai mm
C. Tia X gdy ra hién tuong ion hoa chét khi
D. Tia X c6 budc song 16n hon tia gama
Cau 3. Tim phat biéu sai vé tia X?
A. Tia X c6 nhiéu ung dung trong y hoc nhu chiéu, chup dién
B. Tia X c6 kha ning lam phat quang nhiéu chat
C. Tia X 1a song dién tir c6 budc séng nam trong khoang 10" m dén 10°m.
D. Tia X bi 1éch trong dién tur truong
Cau4. Chon dang? Tia X c6 budc song
A. Lon hon tia hong ngoai B. Lén hon tia tir ngoai
C. Nho hon tia tir ngoai D. Khéng thé do duoc
Ciu 5. Hiéu dién thé gilia anot va catot cia mdt Culitgio 1a 10 kV. Tinh ddng ning cuc dai cia cac electron
khi dap vao anot.
A.2,6.10"%] B. 1,98.105 ] C.2.10%) D. 1,6.10"°)
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Céu 6. Hiéu dién thé gitra anot va catot cua mét Culitgio 1a 10 kV. Tinh tdc d6 cuc dai cua cac electron khi
dap vao anot.

A.5,9.10" m/s B. 59.10° m/s C.59.10°m/s D. 5,9.10* m/s

Ciu 7. Cuong do dong dién qua ong tia X 12 I = 2mA. S6 electron dap vao ddi catot trong mdi phut 1a?
A.N=7,5.10" B.N=1,25.10'¢ C.N=53.10" D.2,4.10"

Ci:lll 8. Mot éng tia X ¢ hiéu dién thé gitra anot va catot 1a 20kV. Tim budc song nho nhit ma burc xa cd
thé phat ra?

A. 0,62pm B. 0,62um C. 6,2pm D. Bép an khac

Cau 9. Mot 6ng tia X 0 hiéu dién thé gilia anot va catot la 20kV. Tim Tén sb 16n nhét buc xa c6 thé phat
ra?

A. 4,84 GHz B.4,8.10" Hz C. 4,83.10"® Hz D. Pap an khac

Céu 10. Hiéu dién thé giita anot va catot cta dng tia X 1a U = 20K V. B6 qua dong ning ban dau cta cac
electron bt ra khoi catot. Van tdc cua electron khi vira t&i doi catot 142

A.v=4213.10°m/s B.v=2,819.10°m/s C.v=28,386.10" m/s D.v=5,213.10°m/s

Cau 11. Hiéu dién thé giita hai dién cuc cua 6ng tia X 1a U = 18kV. B6 qua dong nang luc electron bt ra khoi
catot. Van tdc electron ltc dap vao ddi catot?

A.v=5,32.10°m/s B.v=2,18.10°m/s C.v=796.10" m/s D.v=13,45.10"m/s

Céu 12. Tan sd 16n nhét trong chum birc xa phat ra tir dng tia X 1a 3.10'*Hz. Hiéu dién thé giita hai ddu dién
cuc cua 6ng 1a?

A.U=93kV B. 12,4KV C.U=11,5kV D. 14,5kV

Céu 13. Hiéu dién thé giita anot va catot cuia mot dng tia X 13 2.10* V. B6 qua dong nang ban dau cua electron
khi vira bit ra khoi catot. Budc song nhod nhat cua chum tia X do dng phat ra 1?

A. 0,62 A° B. 0,52 A° C.0,82A° D. 0,72 A°

Cau 14. Hiéu dién thé giira anot va catot ciia mot dng tia X 1a 2.10* V. B6 qua dong ning ban diu cua electron
khi vira birt ra khoi catot. Tan sb 16n nhat ctia chum tia X do éng phét ra 132

A. fmax: 2,15.1017 Hz B. fmax = 5,43.1016 Hz C. fmax: 8,2.1019 Hz D. fmax = 4,83.1018 Hz

Céu 15. Van tdc cua electron khi dap vao dbi catot cua 6ng tia X 1a 8.10’m/s. Dé van tdc tai ddi catot giam
mot luong 6.10° m/s thi hiéu dién thé gitra hai cuc cta éng phai

A. Giam 5200V B. Téang 2628V C. Giam 2628V D. Giam 3548V

Cau 16. Hiéu dién thé giira hai dién cyc ctia ong tia X 1a 10kV. Bé qua dong ning ciia electron lac bit ra khoi
catot. Budc song ngan nhét trong chum tia X 142

A.9,5.10" m B.8,4.10""m C.58.10"m D.12,4.10" m

CAu 17. Néu hiéu dién thé U gitra hai cyc cla 6ng tia X giam 1000V thi van tdc electron tai di catot giam
5.10°m/s. Van toc cua electron tai ddi catot lac dau 1a bao nhiéu?

A.v=3,75.10" m/s B.v=2_8,26.10°m/s C.v=1,48.10"m/s D. v =5,64.10°m/s

Céu 18. Tan sé 16n nhét cua tia X bire xa 13 fma= 2,15.10' Hz. Tim van tdc cuc dai cua cac electron khi dén
va cham v&1 doi catot?

A.5,5.10 m/s B. 5,6.10" m/s C.7.10" m/s D. 0,56.10" m/s

CAu 19. Hiéu dién thé gilra anot va catot la 30kV, tim tan s6 cuc dai cta tia X ¢6 thé phat ra

A.7,9.10"® Hz B. 8.10"® Hz C.9.10%¥ Hz D.7,2.10%H

Cau 20. Cuong do dong dién qua dng tia X 1a I = 5SmA. S electron ti dap vao dbi catot trong 1 phit 1a:
A.n=1,775.10" B.n=1,885.10" C.n=1,875.10" D.n=1,975.10"

Cau 21. Cuong d dong quang dién qua 6ng tia X 1a I = 5SmA, hiéu dién thé trong dng 1a 20kV va hi¢u suat
chuyén d6i dién niang thanh ning luong tia X 1a 5%. Tim ning lugng photon do may phat ra trong mét phut?
A. 10 B. 15J C.5] D. 300J

Cau 22. Chum tia Roghen phat ra tir ong Cu-lit-gio , nguoi ta thdy c6 nhitng tia c6 tan s6 16n nhit va bang
5.10" Hz. Tinh hiéu dién thé cuc dai giira hai cuc cua 6ng:

A. 20,7kV B. 207kV C.2,07kV D. 0,207kV

Céu 23. Mot 6ng phat ra tia Roghen , phat ra birc xa c6 bude song nho nhat 1a 5.10"°m. Tinh ning luong cua
photon tuong ung:

A. 3975. 1019J B. 3,975.10"°] C.9375.10"°] D. 9,375.10"°J

Cau 24. Mot 6ng phat ra tia Roghen.Khi 6 6ng hoat dong thi dong dién qua 6ng 1a I =2mA. Tinh s dién tur
dap vao ddi 4m cuc trong mdi gidy

A. 125.10" B. 125.10" C.215.10" D.215.10"

Céu 25. Trong mot dng Cu-lit-gio ngudi ta tao ra mot hiéu dién thé khong doi gitra hai cwe. Trong mot phut
ngudi ta dém duoc 6.10' dién tr ddp vao anbt. Tinh cudong do dong dién qua dng Cu-lit-gio:

A. 16mA B. 1,6A C. 1,6mA D. 16A
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Cau 26. Trong mot éng Cu-lit- g10 biét hiéu dién thé cyc dai giira andt va catét 1a Uo= 2.10°V. Hay tinh budc
song nhé nhit cua tia Roghen do 6ng phat ra:
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A. 0,62mm B. 0,62.10°m C.0,62.10°m D. 0,62.10"”m

Céu 27. Pién 4p cyc dai gitra andt va catdt cua mot dng Cu-lit-gio 1a Uo = 25 kV. Coi van téc ban dau cua
chum électron (électron) phat ra tir cat6t bang khong. Tan sb 16n nhét ciia tia Ronghen do 6ng nay cé thé phat
ra la:

A. 6,038.10" Hz B. 60,38.10" Hz. C. 6,038.10" Hz. D. 60,38.10'" Hz.

Céu 28. Ong Cu-lit-gio hoat dong véi hiéu dién thé cuc dai 50(kV). Budc song nho nhat cia tia X ma dng co
thé tao ra la:(ldy gan ding)

A. 0,25(A"% B. 0,75(A). C.2(A%. D. 0,5(A").

Céu 29. Mot 6ng Cu-lit-gio phat ra birc xa ¢6 budc song ngin nhat 1a 2,65.10"'m.B6 qua dong ning ban diu
ctia cac électron khi thoat ra khoi bé mit catot. Dién ap cuc dai giira hai cuc cua 6ng la:

A. 46875V. B. 4687,5V C. 15625V D. 1562,5V

Cau 30. Dién 4p cuc dai gitta andt va catdt ciia mot dng Cu-lit-gio 1a Uo = 18200V.Bé qua dong ning cia
électron khi bt khoi cat6t. Tinh bude song ngan nhét cia tia X do 6ng phat ra.:

A. 68pm. B. 6,8pm C. 34pm D. 3,4pm

Céu 31. Hiéu dién thé “hiéu dung” giita andt va catdt cuia mot dng Cu-lit-gio 1a 10kV. Bé qua dong ning cia
cac électron khi burt khoi catdt. Toc dd cuc dai cua céc électron khi dap vao andt

A. 7000000m/s B. 5000000m/s C. 60000000m/s D. 80000m/s

Cau 32. Mot ong Cu-lit-gio phat ra birc xa ¢ budc song ngin nhét 13 6,21.10"" m. Bé qua dong nang ban
dau cua électrén. Dién 4p cuc dai gitta andt va catdt ciia dng 1a:

A. 2 kV. B. 20 kV C.2,15kV. D. 21,15 kV.

Cau 33. Mot 6ng Cu-lit-gio phat ra btic xa c6 budc séng nho nhét 1a 5A°. Hiéu dién thé cuc dai Uo gitra andt
va catot 1a bao nhiéu?

A. 2500V B. 2484 V. C. 1600 V D. 3750V

Céu 34. Mot 6ng Ronghen c6 hiéu dién thé giita andt va catdt 1a 25k V. Bude song ngin nhat cta tia Ronghen
ma 6ng ¢ thé phat ra la:

A. 4,969.10"m B. 4,969nm C. 0,4969A° D. 0,4969um

Cau 35. Hiéu dién thé giita anot va catot cia mot 6ng tia X 1a U = 18kV, cudng do dong dién qua dng lal=
5mA. B6 qua dong ning luc e lectron bit ra khoi catot. Biét rang c6 95% sd electron dén catot chi co tac
dung nhiét. Nhiét lugng da lam néng ddi catot trong mét phut 1a?

A. Q=3260J B.Q=5130] C. Q=8420J D. Q=1425]

CAu 36. Hiéu dién thé gitra hai cyc cta 6ng tia X 1a U= 2,1KV va cuong d¢ dong dién qua 6ng lal=0,8mA.
Bo qua dong ning electron luc but ra khoi catot. Cho rang toan bd nang lugng cia electron tai di catot déu
chuyén thanh nhiét. Dé 1am ngudi ddi catot, ta cho dong nudc chay qua, nhiét d6 & 16i ra cao hon 16i vao
10°C. Biét nhiét dung riéng cua nudc 1a C = 4200J/kg. d6. Khéi lwong nu. ¢ chay qua ddi catot trong mdi
giay 1a?

A.m=0,04g/s B. m=2g/s C.m= 15g/s D.m=0 Sg/s

Céu 37. Khi ting hiéu dién thé cia mot éng tia X 1én n 1an (n>1) thi budc song cuc tidu cia tia X ma dng

phat ra giam mot lugng AA Hiéu dién thé ban dau cua dng la:

. en
he hc(n - 1) C. he hc(n - 1)

B. e.n.AA AX D. e.AN

Cau 38. (CP 2007): Mot dng Ronghen phit ra birc xa c6 bude song ngan nhat 14 6,21.10"" m. Bé qua dong
ning ban dau cia électron. Hiéu dién thé giira andt va catdt ciia dng 1a

A. 2,00 kV. B. 2,15 kV. C. 20,00 kV. D. 21,15 kV.

Cau 39. (PH 2007): Hi¢u dién thé giita an6t va catdt ciia mot dng Ronghen 1a 18,75 kV. Bo qua dong ning
ban dau cua électrén. Budc song nho nhét cia tia Ronghen do 6ng phat ra 1a

A. 0,4625.10° m. B. 0,6625.10"° m. C. 0,5625.10" m. D. 0,6625.10° m

Céu 40. (PH 2008):Hiéu dién thé giira andt va catdt ciia mot dng Ronghen 1a U = 25 kV. Coi van téc ban
dau cua chum électron (Electron) phat ra tir catdt bang khong. Tan sé 16n nhét cia tia Ronghen do dng nay ¢
thé phat ra la

A. 60,380.10"Hz. B. 6,038.10"°Hz. C. 60,38.10"Hz. D. 6,038.10"*Hz.
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ID| 2A[ 3D ] 4Cc|[ sD]| 6A | 7A | 8D | 9C | 10Cc| 11C | 12B| 13A | 14D | 15C

16D | 17A | 18B [ 19D | 20C | 21D | 22B | 23A | 24B | 25A | 26D | 27A | 28A | 29A | 30A

31C | 32B| 33B | 34C | 35B | 36A | 37B | 38C [ 39B | 40D

BAI 3: MAU NGUYEN TU BOR - QUANG PHO HIDRO

L.TOM TAT LY THUYET

1. Tién dé vé cac trang thai dirng
- Nguyén tir chi ton tai trong mét s6 trang thdi cé nang leong xdc dinh, goi la cdc trang théi dimg.
Khi o trong cac trang thdi ding thi nguyén tir khong birc xa
- Trong cdc trang thdi dieng ciia nguyén tir, electron chi chuyén déng quanh hat nhén trén nhiing
quy dao co ban kinh hoan toan xdac dinh goi la cdac quy dao ding.
D6i v6i nguyén tir Hidro, ban kinh cac quy dao dimg tang ti 1¢ voi binh phuong clia cac s6 nguyén lién tiép

r0n'r,
ro=5,3.10"" m: ban kinh Bo.

2. Tién dé veé sw birc xa va hap thu niang lugng ciia nguyén tir n
- Khi nguyén tur chyén tir trang thai dung co nang luong (En) sang trang | .
thai dung co nang luong thap hon (Em) thi no phat ra mot pho ton c6 nang luong R
dung bang hi¢u: En- Em ) -

€ = hfim= En- Enm n
- Nguwoc lai, néu nguyén tir dang ¢ trong trang thdi dirng c6 nang heong | . .
En ma hap thu mot photon ¢6 nang luong dung bang hiéu En- Em thi no chuyén =K. -Fo
lén trang thai dung co nang luong En. m

€ = hfim= En- Em=
Tir tién dé trén: Néu mot chat hap thu duoc anh sang c6 budc song nao thi né ciing co thé phat ra dnh sang
ay.
3. Quang pho vach Hidro

13,6 .
- Muc nang luong ¢ trang thai n: En=- voi(n=1,2,3...)

n2
- electron bi ion hoa khi: E== 0.
hc _ hc
Es=En+Es 5 fu=fiotfshay — == + 122
he
o A= n
P 6
A A N ONTA
{ ) N 13 12 D3 12 23 5
- {"ong sp birc Xa co thé phat ra khi e 0 trang|thai jnang Tuofhg thu n:
N . 4
Un(n=H)"
M ‘) Y ¥ ¥YYywy 3
Sex=(nfF 1)+ [(n42)+...+2+1 d
L . ¥ ¥ Y ¥YYY 2
Z .
l g v p a
K Y9 %Y % % ¥ 1
Day Lal-man: hodn  todn Dty Ban- me: nim trong Diy Pachen: hoin todn

trong ving W ngogi viimg kha kidn va tir ngogi trong viing hdng ngogi
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1I.CAC Vi DU
Vi du 1. O nguyén tir hidro, qui dao ndo sau diy ¢6 ban kinh 1ém nhit so vdi ban kinh cc quy dao con lai?
A0 BN C.L D. P

Huwéng din:[Pap 4n D]
Ta ¢6: = n”ro (trong d6 ro1a ban kinh qui dao co ban: ro = 5,3.10"" m)

Quidao O céHn=>5.
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QuidaoNco:n=4
QuidaoLcon=2
QuidaoPcoéHn=6.
= Trong céc qui dao trén, qui dao P c6 n 16n nhat 1én ban kinh 1a 16n nhat.

Vi du 2. Xic dinh ban kinh qui dao dimg M cia nguyén tir, biét ban kinh qui dao K la re=5,3.10°"
A.477A" B. 4.77pm C.4.77 nm D. 53 A"

Huéng din:[Pap 4n A]

k=10=5,3.10"m

m=n’r0. V&i quy dao M thin=3 = rv=3%25,3.10" =4,77.10""m.

Vi dy 3. electron dang & qui dao n thi chuyén vé qui dao L, biét ring ban kinh qui dao da giam di 4 lan.
Hoi ban diu electron dang & qui dao nao?
AO BM CN DP

Huwéng din:[Pap an C]

Ban kinh qui dao L: r2=2%r0=4.10

Ban kinh qui dao n: r=n’ro

Theo dé bai: f=™_ 4  n=4Vay electron ban diu dang & qui dao N
ro4
" . . . . ) . - | 3.6
Vi du 4, Nang lugmg cua électron trong nguyén tr hydro duwge tinh theo cong thire; Ea= TV :n=
1.2.3, ... Xac dinh nang hrong & qui dao dimg L. n
A. 5441071 B. 5.44eV C.-5.44MeV D, -34.eV
Huwéng din:[Pap 4n D] =-
- 3
Qui dao dung tht L ing v6in=2 = E* ,
6
v
3
4
\
2
13
{Lﬁ" n=

Vi duy 5. Ning lugng cua électron trong nguyén tir hidrd duge tinh theo cong thire: Ea= 1
_ _ n
1,2,3. Hoi khi electron chuyén tir qui dao L vé qui dao K thi nd phat ra mét photon ¢6 bude song 1a bao

nhiﬁ'm.iza Om. B. 02818 Om, C.0,1281 Om. D.0,1218 Om.
Huéng din:[Pap 4n D] (1 nr
he he [
=E-E=s A = =—13,t?.1,6.10719 - _  xhc=0,121783.10 ‘m
oo —pg E el

Vi dy 6. Trong quang pho cua nguyén tir hidro, ba vach dau tién trong dy Lai man ¢6 bude song Oi2=
121,6 nm; Oiz= 102,6 nm; Ois= 97,3 nm, Bude séng cua vach dau tién trong day Banme va vach dau tién

trong diy Pasen la
A, 686,6 nm va 4474 nm, B. 660.3 nm va 440,2 nm.
W, 624 6nm va 422.5 nm. D. 6566 nm va 18836 nm.

2 | \ J]

Huéng din:[Pap 4n D]
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N
e Vach dau tién trong ddy Banmel chuyén tir n=30n=2 4
he_ 3 M
=E-E = (E -E ) - I
’ L 4 Yy v b as
1 K
Ay, 3 2 3 ! 2 ! Ay Ay Ais A An
B = 656,6nm
=>1=LEL=>)\ =|ﬂ1—EL]
oo 21026 1216
e Vach dau tién trong ddy PasenOchuyén tir n=40n=3
-1
= 1883,6
~E=(E ~E)-(B onm
he_g
_E ) = he_he 1
= 11 = A
|
AA A A A | |
)\ 4 3 4 1 3

B 973 102,6

43 41 31 43 41 31 l J
II1. BAI TAP LUYEN TAP

Cau 1. Mau nguyén tir Bo khic miu nguyén tir Ro-do-pho ¢ diém nao?

A. M0 hinh nguyén tir c6 hat nhan. B. Hinh dang quy dao cuia cac €lectron.

C. Biéu thuc cta luc hat gifra hat nhan va électron. D. Trang thai c6 nang lugng on dinh.

Cau 2. Noi dung cia tién d& vé su birc xa va hap thy ning luong ctia nguyén tir dwoc phan anh trong nao
duai day?

A. Nguyén tir phat ra mot photon mdi 1an birc xa anh sang.

B. Nguyén tir thu nhan mot ph6tén mdi 1an hip thy anh sang.
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C. Nguyén tir phat ra anh sang nao thi c6 thé hap thu anh sang do.

D. Nguyén tir chi c6 thé chuyén giita cac trang thai ding. Mdi 1an chuyén, n6 birc xa hay hip thu mot ph6ton
¢6 niang lugng diing bang d6 chénh léch ning lugng giita hai trang thai do.

Cau3. Quy dao ciia électron trong nguyén tir hidrd ing véi sd lugng tir n ¢6 ban kinh.

A. ti 1€ thuan véi n. B. ti 1€ nghich véi n. C. ti 1 thuan véi n’. D. ti 1& nghich v&i n’.

Cau 4. Phat biéu nao sau day la ding khi n6i vé mau nguyén tir Bo?

A. Nguyén tir btrc xa khi chuyén tir trang thai co ban 1én trang thai kich thich.

B. Trong céc trang thai dirng, dong ning cua électron trong nguyén tir bang khong.

C. Khi ¢ trang thai co ban, nguyén tir c6 nang lugng cao nhat.

D. Trang thai kich thich c6 nang lugng cang cao th1 ban kinh qu¥y dao cta €lectron cang 16n

Cau 5. Phat biéu nao sau day 14 sai, khi n6i vé miu nguyén tir Bo?

A. Trong trang thai ding, nguyén tir khong birc xa.

B. Trong trang thai dirng, nguyén tr co buc xa

C. Khi nguyén tir chuyén tir trang thai dimg c6 nang luong En sang trang thai dung c6 nlugng Em (Em< En) thi
nguyén tur phat ra mot photon 6 n.lugng diung bang (En- Em).

D. Nguyén tir chi ton tai & mot sb trang thai co nang luong xac dinh, goi 14 cac trang thai ding.

Ciau 6. Trong quang phd hidro. Cac btic xa trong diy Ban - me thudc ving

A. Hong ngoai B. Tt ngoai C. Kha kién D. Kha kién va tir ngoai
Cau7. Trong quang phd hidro. Céc biic xa trong diy Pasen thudc ving

A. Hong ngoai B. Ttr ngoai C. Kha kién D. Kha kién va tir ngoai
Cau 8. Xac dinh cong thirc tinh ban kinh quy dao ding thir n? (trong d6 ro= 5,3.10"" m).
A.r=n.ro B.r=n’ro C.r=nr D.r=n’

Cau 9. Trong diy laiman, vach c6 budc song 16n nhét khi electron chuyén tir

A. o vé quy dao K B. Quy dao L vé quy dao K

C. Mot trong cac quy dao ngoai vé quy dao K D. Quy dao M vé quy dao L

Cau 10. Chon dung

A. Binh thudng, nguyén tir ¢ trang thai dimg c6 ning lugng bat ki

B. Khi hip thy photon, nguyén tir & trang thai co ban

C. O trang thai du’ng, nguyén tir khong buic xa va khong hap thu ning luorng

D. Thoi gian séng trung binh ctia nguyén tir trong cac trang thai kich thich rat 1au (hang gio hay nhiéu hon)
Cau 11. Ban kinh quy dao dung cuta electron trong nguyén tr hidro la

A. Mot sb bat ky B. 1o, 210; 3r0;...vSi rokhong doi
C. 10; 2ro; 3ro.. v6i rokhong doi D. ro, 410; 9r0...v6i rokhong doi
Cau 12. Khl electron chuyén tu' quy dao ngoal vé quy dao L cuia nguyen tu h1dr0 thi c6 thé phat ra
A. V5 s6 buc xa nam trong mién nhin thiy B. 7 buc xa nam trong mlen anh sang nhin thay

C. 4 bic xa nam trong mién anh sang nhin thdy ~ D. Tat ca birc xa déu nam trong mién tir ngoai
Cau 13. Electron cua 1 nguyén tir H c6 mirc nang lugng co ban 1a — 13,6 eV. Murc nang luong cao hon va gan

. 1 : >
nhat 1a — 3,4 eV. Nang lugng ctia nguyén tir H 6 mutc thr n 1a En= - ﬂeV (voin=1,2,3,..). Dicu gi s€ xay

n2
ra khi chiéu téi nguyén tir chim ph6ton c6 ning lugng 5,1 eV?
A. ¢ hip thy 1 photon, chuyén 1én mirc nang luong - 8,5 eV rdi nhanh chéng trd vé mirc co ban & birc xa
photon co nang luong 5,1 eV
B. ¢ hip thu 1 photon, chuyén 1én mirc nang lugng - 8,5 eV rdi nhanh chéng hip thu thém 1 photon nita dé
chuyén 1én mtic — 3,4 eV
C. ¢ hap thu mot lic 2 photon dé chuyén 1én mire ning lugng - 3,4 eV
D. e khong hép thu photon
Céu 14. Chon phat biéu diing vé& mau nguyén tir Bo:
A. Trang thai dimg I3 trang thai ma ning luong ctia nguyén tir khong thay ddi duoc
B. Nang luong tng védi céac qu}? dao dung ti 1€ thuan voi b1nh phuong céc s6 nguyén lién tiép.
C. Vach c6 budc séng dai nhat trong ddy Banme c6 thé nam trong ving hong ngoal
D. Quy dao dung c6 ban kmh ti 1 thuan véi binh phuong cac s6 nguyén lién tiép.
CAu 15. Chon sai khi néi vé cac tién dé cua Bo.
A. Nguyén tir chi ton tai trong nhitng trang thai c¢6 ning luong xéc dinh.
B. Trang thai dimng c6 nang lugng cang thap thi cang bén viing, trang thai dimg c6 ning luong cang cao thi
cang kém bén virng.
C. Nguyén tir bao gio ciing c¢6 xu huéng chuyén tir trang thai dimg c6 mirc ning lugng cao sang trang thai
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dung c6 mirc ndng luong thap hon.
D. Khi nguyén tir chuyén tir trang thai dimg c6 nang luong Ensang trang thai dimg c6 nang luong Em (En> Em)
thi nguyén tir phat ra 1 ph6tén co ning lugng nhod hon hodc bang En— Em.
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Cau 16. Hay xac dinh trang thai kich thich cao nhat ctia cac nguyén tir hidrd trong trudng hop ngudi ta chi
thu dugc 6 vach quang phd phat xa ctia nguyén tir hidrd.

A. Trang thai L. B. Trang thai M. C. Trang thai N. D. Trang thai O.
Céu 17. Cac vach quang phd nam trong ving tir ngoai ctia nguyén tir hidré thudc vé day:
A. Lyman. B. Banme. C. Pasen. D. Lyman hoiac Banme.

Cau 18. Dam nguyén tir hidré 6 mirc nang luong kich thich O, khi chuyén xuéng mirc ning lugng thap s& co
kha nang phat ra so vach pho toi da thudc ddy Banme la:

A. 3 vach. B. 5 vach. C. 6 vach. D. 7 vach.
Cau 19. Cac vach thudc ddy Banme tng véi su chuyén cuia électron tir cac quy dao ngoai vé
A. Quy dao K. B. Quy dao L. C. Quy dao M. D. Quy dao O.

Céu 20. Mot nguyén tir hidré dang & trang thai co ban, hip thu mot photon co nang lugng go va chuyén 1én
trang thai dimg tmg v6i quy dao N cua €lectron. Tur trang thai nay, nguyén tu chuyén vé cac trang thai dimg
c¢6 mutc nang lugng thap hon thi c6 thé phét ra photon cé nang lugng 16n nhat 1a:

A. 3eo. B. 2¢o0. C. 4. D. &0

Cau 21. Chum nguyén tir H dang ¢ trang thai co ban, bi kich thich phat sang thi chiing c6 thé phat ra t6i da 3
vach quang pho. Khi bi kich thich electron trong nguyén tir H da chuyén sang quy dao:

A. M. B.L C.0 D.N

Céu 22. Khi mot electron dang & trang thai co ban bi kich thich hap thu mot photon chuyén 1én quy dao L.
Khi electron chuyén vao quy dao bén trong thi s6 birc xa tdi da ma no co thé phat ra 1a?

A.l B.3 C.6 D. 10

Cau 23. Néu mét nguyén tir hydro bi kich thich sao cho electron chuyén 1én quy dao N. S birc xa t6i da ma
nguyén tir Hidro c6 thé phat ra khi cac electron di vao bén trong 132

A.3 B. 4 C.5 D.6

Cau 24. Néu mot nguyén tir hydro bi kich thich sao cho electron chuyén 1én quy dao N. S burc xa toi da ma
nguyén tir Hidro c6 thé phat ra thudc day Pasen 1a 1a?

A.l B.3 C.5 D.7

Cau 25. Néu nguyén tir hydro bi kich thich sao cho e chuyén 1én quy dao N thi nguyén tir c6 thé phat ra toi
da bao nhiéu buic xa trong dady Banme

A.l B.2 C.3 D. 4
Cau 26. Mot Electron dang chuyén dong trén quy dao c6 ban kinh nguyén tir 8,48A°. D6 1a quy dao?
A.K B.L C.M D.N

Céu 27. Electron cua nguyén tir hidro dang chuyén dong trén quy dao dimg c6 ban kinh 1a mét trong cac s6
liéu sau day: 4,47A% 5,3 A% 2,12 A°. D6 1a quy dao

A.K B.L C.M D.N

Céu 28. Cac vach quang phd cua nguyén tir hidro trong mién hong ngoai c¢6 duoc 1a do electron chuyén tir
cac quy dao ngoai vé quy dao

A. K B.L C.M D.N
Cau 29. Ban kinh quy dao dirng N cua nguyén tr hidro 1a
A.1r=28,48A° B.r=4,77A" C.r=13,25A° D.r=2,12A°

Céu 30. Chiéu dai 1,484nm

A. La ban kinh quy dao L ctia nguyén tir hidro

B. La ban kinh cua quy dao M cia nguyén tir hidro

C. La ban kinh quy dao N ctia nguyén tir hidro

D. Khong phai 1a ban kinh quy dao dung cua nguyén tur hidro
Cau 31. Tim phat biéu diing vé miu nguyén tir Bor.

Al _1.1 B.1_1 1 C.1_1

- — _— - _—= + D e—

31 12 23 31 12 23 31 0 12 23 31 12

Cau 32. Hay xac dinh trang thai kich thich cao nhét ctia cac nguyén tir hidrd trong truong hop ngudi ta chi
thu dugc 10 vach quang pho phat xa ciia nguyén tir hidro.

A. Trang thai O B. Trang thai N. C. Trang thai L. D. Trang thai M.
3,6 , .
Cau 33. Nang lugng cac trang thai dung cua nguyén tir hidro cho boi En=- ——V. V6in=1,2,3...ing vdi
n2

cac quy dao K, L, M .. Nguyén tir hidro dang ¢ thai co ban thi nhan dugc mdt photon co tan s6 £=3,08.10"
Hz, electron s& chuyén dong ra quy dao dung.
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A.L B.M C.N D.O

Cau 34. Trong quang pho cua nguyén tir hidrd , néu bict budc song dai nhat cua vach quang pho trong day
Laiman 1a A1 va budc song ciia vach k& v6i n6 trong ddy nay 1a Az thi bude song Aa ctia vach quang phd Ha

trong ddy Banme la
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AN
A. 12
At A B. A1+ A2 C.Ai- A2
D,

Cau 35. Vach quang pho c6 tan s6 nho nhit trong day Ban-me 1a tin s6 fi, Vach c6 tan s6 nho nhit trong diy
Lai-man la tan so f2. Vach quang pho trong day Lai-man sat véi vach c6 tan so 2 s€ co tan so bao nhiéu

A it B.fif2 p. fif2
C. —flfz fi-f2
fi+f2

Cau 36. Trong nguyén tir hydrd, xét cac mirc nang luong tur K dén P ¢o bao nhiéu kha ning kich thich dé
€léctron tang ban kinh quy dao 1én 4 1an?
Al B.2 C.3. D.4

13,6
Cau 37. Nang lugng cac trang thai dirng ctia nguyén tir hidro cho béi En=-  —=—eV. V4in=1,2,3...0ng v6i

n2
cac quy dao K, L, M ...Nguyén tir dang & trang thai co ban thi hap thu photon c6 ning luong € = 12,09¢V.
Trong cac vach quang phd ctia nguyén tir ¢ thé c6 vach voi bude song.
A. 0,116 ym B. 0,103 pym C. 0,628 pym. D. 0,482 uym

Cau 38. Mot nguyén tir hidro chuyén tir trang thai dimg c6 nang lugng Em= -1,5¢V sang trang thai nang lugng
EL=-3,4eV. Budc song cua biic xa phat ra la:

A. 0,434 pym B. 0,486 ym C. 0,564 pm D. 0,654 ym
. s , o 1 . 13,6 g o
Cau 39. Nang lugng cac trang thai ding cua nguyén tur hidro cho boi En=- ——=eV. V6in=1,2,3...0ng véi
n2
cac quy dao K, L, M ... Vach quang phd trong diy Pasen véi tan sé 16n nhat 1a?
A.f=1,59.10"" Hz B.f=2,46.10" Hz C.f=3,65.10" Hz D. f=524.10"" Hz

Céu 40. Budc song dai nhét trong diy Banme va Pasen 1an luot 1a As= 0,6563 um; Ae= 1,8821 pym. Budc
song cua vach Hala?

A. 0,4866 pm B. 0,434 pm C. 0,5248 pym D. 0,412 ym

Céu 41. Budc song dai nhét trong diy Banme 13 0,6560 pm. Budc song dai nhat trong diy Laiman 1a 0,122
pm. Budce song dai thir hai cua day Laiman la:

A. 0,0528 pym B. 0,1029 pym C.0,1112 ym D. 0,1211 ym

Cau 42. Bude song ciia vach quang phd thir nhat trong ddy Laiman 1 122 nm, budc séng ciia vach quang phd
thir nhét va thir hai cua diy Banme 12 0,656 pm va 0,486 um. Budc song cua vach thir ba trong diy Laiman 1a
A. 0,0224 pym B. 0,4324 pym C. 0,0975 pm D. 0,3672 pm

Cau 43. Bude song ciia vach quang phd thir nhat trong ddy Laiman 1 122 nm, budc séng ciia vach quang phd
thir nhat va thir hai cua ddy Banme 14 0,656 pm va 0,4860 pym. Budc song thi nhit trong day Pasen la:

A. 1,8754 pym B. 1,3627 pym C. 0,9672 pym D. 0,7645 ym

Cau 44. Biét nang luong cua électron & trang thai dung thtr n dugc tinh theo cong thire: En= -
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1 iy
3’6eV vOin

n2

=1, 2, 3... nang lugng cua électron & quy dao M la:
A.34¢eV. B.-34¢eV. C. 1,51 eV. D.-1,51¢eV.

Cau 45. Budc song clia vach quang phd thir nhat trong day Laiman ctia quang phd hidrd 1a 0,122um. Tinh tan

sb cua burc xa trén

A. 0,2459.10"*Hz B. 2,459.10"Hz C. 24,59.10"Hz D. 245,9.10" Hz

Cau 46. Trong nguyén tir hidro, électrdn tir quy dao L chuyén vé quy dao K c6 ning lwong Ex=—13,6eV.
Budc song birc xa phat ra bang 1 0,1218 ym. Mirc ning luong tng véi quy dao L bang:

A. 3,2eV B. -3,4eV. C.4,1eV D. -5,6eV

Cau 47. Nang lugng ion hoa nguyén tir Hydré 1a 13,6eV. Budc song ngan nhat ma nguyén tir c6 thé biic ra
la:

A. 0,122pm B. 0,0913pum C. 0,0656um D. 0,5672pm

Ciau 48. Khi électron (électron) trong nguyén tir hidrd chuyén tir qui dao dimg c¢6 ning luong Em= - 0,85¢V
sang qui dao dung c6 nang lugng E = - 13,60eV thi nguyén tir phat birc xa dién tir c6 budc song

A. 0,0974 pym B. 0,4340 um. C. 0,4860 pum. D. 0,6563 um.

Cau 49. Khi nguyén tir hidrd chuyén tir trang thai dimg c6 nang luong -1,514 eV sang trang thai ding c6 ning
lwong -3,407 eV thi nguyén tir phat ra birc xa c6 tan s6

A.2,571.10" Hz. B. 4,572.10"*Hz C. 3,879.10" Hz. D. 6,542.10"*Hz.

Cau 50. Nang lugng cac trang thai dung cta eV. Véin=1, 2, 3...0ng voi

13,6
nguyén tir hidro cho boi En=

72

cac quy dao K, L, M Budc song ctia vach Hala?

A. 487,Inm B. 0,4625 ym C. 5,599 ym D. 0,4327 ym
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Cau 51. Budc song ngan nhat cua vach quang pho trong quang phd cia nguyén tur hidro 1a 91,34nm. Nang
luwgng ion hoa nguyén tir hidro 1a:

A.AE=13,6] B.AE=13,6.10"] D.AE=21,76] D. AE=21,76.10"J

Céu 52. Biét nang luong nguyén tir hidro & mot trang thai c6 ban 1a E1= - 13,6eV va budc séng ciia mot vach
trong diy Lai-man 14 121,8nm. Ning luong cua nguyén tir & trang thai kich thich dé phat ra vach quang phd
noi trén la:

A. - 1,5¢V B.-0,85¢V C.-0,54eV D. - 3,4eV

Céu 53. Nguyén tir hidro dang & trang thai co ban c6 nang luong E1= - 13,6eV. Mudn ion héa thi nguyén tir
phai hip thu photon c6 budc séng

A.N<0,122 ym B.A>0,122 ym C.A<0,091 ym D.A>0,091 pm

Cau 54. Trong quang phd ciia nguyén tir hidro, ba vach d4u tién trong diy Lai man c6 budc song A= 121,6

nm; A2=102,6 nm; A3= 97,3 nm. Budc song cia hai vach dau tién trong day Ban me la

A. 686,6 nm va 447,4 nm. B. 660,3 nm va 440,2 nm.
C. 624,6nm va 422,5 nm. D. 656,6 nm va 486,9 nm.

Cau 55. Trong quang pho ctia nguyén tir Hydrd, vach co tan s nho nhat ctia day Laiman la fi=8,22.10' Hz,
vach ¢ tan s6 10n nhat cia diy Banme 1a f>=2,46.10"5 Hz. Ning luong can thiét dé ion hoa nguyén tir Hydrd
tir trang thai co ban la:

A.E=21,74.10"]J. B.E=16.10"1J. C.E=13,6.10"J. D.E =10,85.10"J

E, s A R
Cau 56. Mtrc nang lugng En trong nguyén tu hidro ® (trong d6 n 1a s0 nguyén duong,
duoc xac dinh Ex=

n 2

Eo 14 ning luong tmg vdi trang thai co ban). Khi électron nhay tir quy dao L vé& quy dao K thi nguyén tir hidrd

phét ra birc xa c6 budc song Ao. Bude song ctia vach Hala:
A. 5,4Mo. B. 3,2Ao C. 4,8M\o D. 1,5h0

Cau 57. Buoc song dai nhét trong ddy Laiman; Banme; Pasen lan luot 1a 0,122um; 0,656pum; 1,875um. Budc
song dai thu hai cua day Laiman va Banme la

A. 0,103um va 0,486 B. 0,103um va 0,472um

C. 0,112um va 0,486pum D. 0,112um va 0,472pum

CAu 58. Trong nguyén tir hidrd, ban kinh Bo 1a ro= 5,3.10"'m. Sau khi nguyén tr hidr6 birc xa ra photon tng
v6i vach d6 (vach Ha) thi ban kinh quy dao chuyén dong cua éléctron trong nguyén tir giam

A. 13,6nm. B. 0,47nm. C. 0,265nm. D. 0,75nm.

Cau 59. Vach quang phd ddu tién ciia diy Laiman, Banme va Pasen trong quang phd nguyén tir hidrd co6 tan
s6 1an Iuot 14 24,5902.10"Hz; 4,5711.10"*Hz va 1,5999.10'*Hz. Ning luong cua photén tng véi vach thir 3
trong day Laiman la

A. 20,379 B. 20,379 eV C. 12,737 eV D. Pap an khac.

Céu 60. Biét vach thir hai cua ddy Lyman trong quang phé ctia nguyén tir hidrd c6 budce song 13 102,6nm va
nang lugng t6i thiéu can thiét dé but électron ra khoi nguyén tir tir trang thai co ban 1a 13,6eV. Budc song
ngén nhit ciia vach quang phé trong day Pasen la

A. 83,2nm B. 0,8321um C. 1,2818m D. 752,3nm

Cau 61. Trong quang phd vach ciia hydro, budc song ciia vach thir nhét trong day Laiman tng véi su chuyén
cta électron tir quy dao L vé quy dao K 14 0,1217 pm, vach thir nhit ciia ddy Banme 1a 0,6563 um. Budc
song cuia vach quang phd thir hai trong day Laiman 1a

A. 0,5346 um B. 0,7780 pm C. 0,1027 pm D. 0,3890 um

13,6
Cau 62. Cac muc nang luong trong nguyén ti Hydrd dugc xac dinh theo cong thic E=—— eV (n=1,2,3.).

2

n
Nguyén tor Hydro dang ¢ trang thai co ban s& hap thy 12,75¢V D. 13,12¢V.
photon 6 nang lugng bang Cau 63. Cac muc nang luong trong nguyén tir Hydrd
A. 6,00eV B. 8,27¢V C. duoc xac dinh theo cong thic E =
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_13.6 eV(n=
n2
1,2,3.). Nguyén tir Hydrd dang & trang thai co ban s& khong hap thu ph6ton c6 ning lugng bang
A. 10,2eV B. 44 eV C. 12,75¢V D. 11,12eV.
45

Ciau 64. (CD 2007): Trong quang pho vach cua hidrd (quang phd cua hidrd), bude song cua vach thir nhét
trong ddy Laiman tng véi su chuyén cua électron (électron) tir quy dao L vé quy dao K 13 0,1217 um, vach

thir nhat ctia ddy Banme tng véi sy chuyén M 0 L 14 0,6563 um. Budc song cia vach quang phd tht hai

trong diy Laiman tng v6i sy chuyén M 0K bang

A.0,1027 um. B. 0,5346 um. C. 0,7780 pum. D. 0,3890 um.
Céu 65. (CP 2007): O mot nhiét d6 nhat dinh, néu mot dam hoi c6 kha nang phat ra hai anh sang don sdc co

ALLLLLLLLALLLALLLALLLALLALLALLALLALLALLLALLALLLALLALALLLALLLALLLLLLLALLLL L LSS LS LSS



TRUNG TAM LUYEN THI PAI HOC TAN PHUONG — 247 DINH TIEN HOANG - BMT

[ T T T T e T T T T B T T L L R N L N N L L e S e S S s L L L L L L L L L L L L L L L L L L L L LA L L LSS L S S
bude song tuong tng A va A2 (véi A1 < A2) thi né ciing c6 kha ning hap thy

A.moi 4nh sang don sic c6 budc song nhéd hon Ai

B. moi anh séang don sic c6 budc song trong khoang tir A1 dén Aa.

C. hai anh sang don séc do.

D. moi 4nh sang don sic c6 budc song 16n hon Aa.

Cau 66. (PH 2007): Khi électron (8lectron) trong nguyén tir hidré chuyén tir qui dao dimng c6 nang lugng Em
=-0,85¢V sang qui dao dung c6 nang lugng En=- 13,60eV thi nguyén tir phat birc xa di€n tir c6 budc song
A. 0,4340 pm. B. 0,4860 um. C. 0,0974 um. D. 0,6563 um

Cau 67. (PH 2008):Trong quang phd ciia nguyén tir hidrd , néu biét budce song dai nhit ciia vach quang phd

trong diy Laiman 1a A1 va budc song ciia vach k& véi n6 trong diy nay 1a A2 thi budce song Aa ctia vach quang

phd Hatrong ddy Banme 1a

AA AA
A M+ AN B.—2 C.Ai-N D.—L2
A=A A+ A

CAau 68. (DH 2008):Trong nguyén ti hidrd , ban kinh Bo 13 ro=5,3.10"'m. Béan kinh quy dao dimng N 1a
A.47,7.10"" m. B.21,2.10"m. C. 84,8.10""m. D. 132,5.10""m. ]
Cau 69. (CD 2009) Trong quang pho vach ctia nguyén tir hidrd, budc séng dai nhat ctia vach quang pho trong

day Lai-man va trong ddy Ban-me lan luot 1a A1 va A2. Bu6c song dai thir hai thudc diy Lai-man co gia tri 1a

AA AA AA AA
A —— B.—= C.—2 D.—2

2N+ 1) A+ A A=A A=A

Cau 70. (PH 2009) Nguyén tir hidtd & trang thai co ban c6 mirc ning lugng bang -13,6 eV. Bé chuyén 1én
trang thai dimg c6 muc ning luong -3,4 eV thi nguyén tir hidrd phai hap thu mot photon co ning luong

A. 10,2 eV. B.-10,2 eV. C.17eV. D.4eV.

Cau 71. (PH 2009) Mot dam nguyén tir hidrd dang ¢ trang thai kich thich ma électron chuyén dong trén quy
dao dimg N. Khi électron chuyén vé cac quy dao ding bén trong thi quang phd vach phét xa ciia ddm nguyén
tir d6 ¢6 bao nhiéu vach?

A. 3. B. 1. C.6. D. 4.

Cau 72. (PH 2009) Ddi voi nguyén tir hidrd, khi électron chuyén tir quy dao M vé quy dao K thi nguyén tir
phat ra phé6ton co bude song 0,1026 pm. Ning lugng cua phdton ndy bang

A. 1,21 eV B.11,2eV. C.12,1eV. D. 121 eV.

Cau 73. (PH 2010) Khi €lectron & quy dao dirng thir n thi nang lwgng ctia nguyén tir hidro dugc tinh theo
(eV)(n=1,2,3,...). Khi électron trong nguyén tir hidr6
chuyén tir quy dao dimg n = 3 sang

3

cong thuc -
n2

quy dao dimg n = 2 thi nguyén tir hidrd phat ra photon g vai biic xa c6 budc song bang
A. 0,4350 pm. B. 0,4861 um. C. 0,6576 pm. D. 0,4102 pm.
Céu 74. (PH 2010) Theo tién d€ cua Bo, khi €lectron trong nguyén tir hidré chuyén tu quy dao L sang quy
dao K thi nguyén tir phat ra ph6ton co budc song A21, khi €lectron chuyén tir quy dao M sang quy dao L thi
nguyén tur phat ra photon cd bude song As2 va khi €lectron chuyén tir quy dao M sang quy dao K thi nguyén
t phat ra photdn co budc song Asi1. Biéu thiic xac dinh Asila

AA AA
A. e :;\\31=)\32-)\21 S A= A2+ A ;

1

31 31
21 31 21 31

=]

b

Cau 75. (PH 2010)Nguyén tir hidro chuyén tir trang thai ding c6 ning lugng Em = -1,5 eV sang trang thai
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dung c6 nang lugng Em= -3,4 eV. Bude song ciia blrc xa ma nguyén tir hidrd phat ra xp xi bang

A. 0,654.10"m. B. 0,654.10°m. C. 0,654.10°m. D. 0,654.10"*m.

Céu 76. (PH 2011) Trong nguyén tir hidrd, ban kinh Bo 1a ro = 5,3.10° "'m. O mot trang thai kich thich cua
nguyen tir hidrd, électron chuyén dong trén quy dao dimg c6 ban kinh 1a r=2,12.10"° m. Quy dao do c6 tén
goi la quy dao dung

A.N. B. M. C.O0. D.L.

Cau 77. (PH 2011) Khi électron & quy dao dirng thi n thi nang lwgng cua nguyén tr hidré duoc xac dinh boi

13, . _ : )
cong thirc En= - =1, 2, 3,...). Khi électron trong nguyén tir hidrd chuyén tr quy dao dung n =3 vé

n2
quy dao dung n =1 thi nguyén tir phat ra photon c6 bude séng L. Khi Electron chuyen tor quy dao dungn =75
vé quy dao ding n = 2 thi nguyén tir phat ra photon c6 budc song A2. Mdi lién hé giira hai budc song A1 va A
la
A. h2=4M B. 27h2= 128\1. C. 189X2= 800A.1. D. A= 51
Cau 78. (PH 2012) Theo mau nguyén tir Bo, trong nguyén tur hidrd, khi electron ghuyén tr quy dao P vé quy
dao K thi nguyén tir phat ra photon tng véi bure xa ¢6 tan s6 fi . Khi electron chuyén tir quy dao P vé quy dao
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L thi nguyén oir phat ra photon dmg v bic xa co tdin st f2. Néu eleciron chuyeén or quy dao L W quy dao K
thi

Irlguyé? tfr,phét ra p?otoP _ D. fi= b
ung véi blic xa ¢o tan so f+f
A . Bi=fi—fZ

B.fi=fi+1f

C.f;

1 2
Céu 79. (PH 2012) Theo mau nguyén tir Bo, trong nguyén tu hidrd, chuyén dong cua electron quanh hat
nhén la chuyen dong tron déu. Ti sb giita tbe do cua electron trén quy dao K va tdc do cua electron trén quy

dao M bing

A.9. B.2. C.3. D. 4.

Cau 80. (CP 2013)Theo mau nguyén tir Bo, ban kinh quy dao ding N cua electron trong nguyén tir hidro la:
A.132,5.10"m B. 84,8.10"'m C.21,2.10"m D. 47,7.10""'m.

Cau 81. (PH 2013)Céac muc ning luong cla cac trang thai dimg ctia nguyén tir hidré dugc xac dinh bang biéu

thic £, == ,, (eV) (n=1,2,3,..). Néu nguyén tir hidré hip thu mot photon cé ning lugng 2,55 eV thi

budc song nho nhat cia birc xa ma nguyén tir hidrd d6 c6 thé phat ra 1a

A. 1,46.10% m. B. 1,22.10%* m. C.4,87.10°m. D. 9,74.10%m.
Cau 82. (PH 2013)Biét ban kinh Bo la ro=5,3.10"'m. Ban kinh quy dao ding M trong nguyén tir hidrd bang
A. 84,8.10""m. B.21,2.10"m. C.132,5.10"m. D. 47,7.10""m.

DAP AN

1D (2D (3C |4D [SB |6D |7A | 8B 9B | 10C | 11D | 12C | 13D | 14D | 15D
16C | 17D | 18A | 19B | 20D | 21A | 22A | 23A | 24A | 25B | 26D | 27B | 28C | 29A | 30D
31C | 32A | 33C | 34D | 35A [ 36C | 37B | 38D [ 39C | 40A | 41B | 42C | 43A | 44D | 45C
46B | 47B | 48A [ 49B | S0A [ 51D | 52D | 53C [ 54D | S5A | S6A [ S7A | 58C [ 59C | 60B
61C [ 62C | 63D | 64A | 65C | 66C [ 67B | 68C | 69B | 70A | 71C | 72C | 73C | 74D | 75B
76D | 77C | 78A | 79C | 80B | 81D | 82D

BAI 4: HIEN TUQNG QUANG - PHAT QUANG; TIA LAZE
LTOM TAT LY THUYET
1. Hién twong quang di€én trong. Quang tré. Pin quang di¢n
Hién tuong anh sang (hodc birc xa dién tir) giai phong cac electron lién két dé chung tré thanh cac electron
dan dong thoi giai phong céc 15 tréng tu do goi 1a hién tugng quang dién trong.

Diéu kién dé xay ra hién twong quang dién trong: A < A €€’

2. Hién tuwgng phat quan

Mot s6 chat hap thu anh sang budc song nay rdi phat ra anh sang c6 bude song khac, goi 1a hién tugng
quang — phat quang.

Co hai loai quang — phat quang:

oSy huynh quang: su phat quang c6 thoi gian phat quang ngén (dudi 10%s). N6 thuong xay ra véi chét
1ong va chat khi.

oSu lan quang: 13 sy phat quang c6 thoi gian phat quang dai (10°®s tré 1én), né thudng xay ra véi chat ran.
Dinh luat Stéc: bude song A’ cia anh sang phat quang bao gid cling 16n hon bude song A cia anh sang kich

thich:.

|EI|Z|IIIZIEIZIIZIEIEIIZI11ZIIII1‘|

Goi n va n' 1a s6 ph6ton chiéu vao chat phat quang trong 1s va s photon chét phat quang phat ra trong 1s.

Thi cong suét ciia chim sang kidhithich -Elii cua chum sang pi‘ig't au%‘l_g [an luot la:
he hc

a

3. Laser (LAZE)
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Dinh nghia laser

- Laze 1a mot ngudn sang phat ra mot chum sang cudng do 16n dua trén hién twong phdt xa cim iing.

- Pic diém ciia tia laze.

+ Tinh don séc cao vi

+ Tinh dinh huéng rét cao (bay theo ciing mot phuong)

+ Tinh két hop cao (ciing pha)

+ Cuodng do ciia chim sang rat 16n(s6 pho ton bay theo ciing mot hudng rat 16m)
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L thi m
thi

II.

AL LAELE R E A AL EAAAELAR AR AAA AR AR LA AL ALAREL AR AL RARLAR SR N \\}\\\\\\}\\},\\\\\\‘
: = r =3 h £ q"ij £

- Ung dung cua tia laze:

+ Trong y hoe ding lam dao mé trong cée phau thudt tinh vi

+ Thing tin lién lac (vo tuyén dinh vi, lién lac vé tinh)

+ Trong céng nghiép ding dé khoan cit, t6i chinh xéc

¢ Trong tric dia ding dé do khoang cach, tam gidc dac.. ..

¢ !ﬂazc cf:’-n dune trong cdc diu doc dia CD.

CAC VI DU

Vi dy 1: Trong cac hién tugmg sau: hién tuomg nio 14 hién twong quang - phat quang?
A. Than dang chay hang B. Pom dom nhip nhay C. Man hinh ti vi saing D, Dén ong sing
Huéng d?m:[%)ép an D] )

- Than chay hong 1a ngudn sang do phan g dot chay

- Pom d6m nhép nhay 14 hién twrong hoa phat quang

- Man hinh ti vi 12 hién twong phét quang ca tot

- Pén Ong sang 1a hién tugng quang phét quang.

Vi du 2: Mot chat phat quang o kha nang phat ra anh sang ¢6 bude song Oo= 0,7 Dm. Hoi néu chiéu vao
anh sang nao dudi diy thi s€ khéng the gy ra hién tuong phat quang?

I11.

A. 06 Um B. 055 U0m C. 0,68 Um D. Hémg ngoai

Huéng din:[ Pap an D]
Theo dinh luat Stock vé hién twong phat quang ta c6 Ax< Ap=0,7 ym

Vi du 3: Mt chat phat quang co thé phat ra anh phat quang mau tim. Hoi néu chiéu lan lugt timg bire xa
sau, bire xa nio co thé giy ra hién twgng phat quang?

A, B B, Ta ngoai C. Cham D, Luc

Chi c6 tia Hong ngoai ¢6 Anéngngosi > Ap= 0,7 ym = Khong c6 hién tugng quang phat quang xay ra
Hwéng din:[Pap 4n BJ
Theo dinh luat Stock vé hién twong phat quang ta ¢ A< Ap

Vi du 4; Mot vét o the phat ra anh sang phat quang mau do voi bude song 0 = 0.7 Dm. Hoi néu chicu vit
trén bing bire xa 6 bude song 0 = 0,6 Om thi moi phé ton dwge hap thy va phat ra thi phan ning leeng
tiéu hao la bao nhiéu?

A 05MeV B.0432eV  C.029eV  D.0OS5eV

= Chi ¢ Auingoai < Atim
Hwong dan:[Pap an C]
Ta cO: A€ = hfit- hfig
BAI TAP LUYEN TAP

Cau 1. Hién tugng quang dién trong 1a hién tuong.

A. But electron ra khoi bé mit kim loai khi bi chiéu sang.

B. Giai phong electron khoi kim loai bang cach d6t nong.

C. Giai phong electron khoi méi lién két trong ban dan khi bi chiéu sang.

D. Giai phong electron khoi ban dan bang cach ban pha ion.

Cau 2. Tim phat biéu ding?

A. Anh sang gy ra hién tuong quang dién trong c6 budc song nhoé hon anh sang gay ra hién twong quang dién
ngoai.

B. Anh sang gay ra hién tuong quang dién trong c6 tan s6 16n hon tan sb ctia 4nh sang gay ra hién tuong quang
dién ngoai

C. Anh sang gay ra hién tuong quang dién trong c6 nang luong 16n hon anh sang giy ra hién tuong quang dién

ngoai

D. Khong co phat biéu
dang. Cau 3. Chon
dang.
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A. Hién tuong dién tré cua chat ban dan giam khi bi nung néng goi 1a hién tugng quang dan.

B. Hién tuong quang dan 14 hién twong dan dién bang cap quang.

C. Pin quang dién la thiét bi thu nhiét cua anh sang mat troi.

D. Hién twong 4nh sang giai phong cac electron lién két dé cho chung trg thanh cac electron dan goi 13 hién
tugng quang dién trong.

Cau 4. Dung cu nao dudi day dugc ché tao khong dya trén hién tugng quang dién trong?

A. Quang dién tro. B. Pin quang dién.
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C. T¢ bao quang dién chan khong D. Pin mat troi.
Cau 5. Chon tra 101 sai khi ndi v€ hién tugng quang dién va quang dan:

A. Béu c6 budc song gidi han Ao.

B. Béu but duoc cac électron ra khoi khoi chat.

C. Budc song gidi han cua hién tugng quang dién trong c6 thé thude ving hong ngoai.

D. Ning luong can dé giai phong électron trong khdi ban din nho hon cong thoat cua életron khoi kim loai.
Cau 6. Chon sai khi néi vé hién tuong quang dan

A. La hién tugng gidm manh dién tré cuia ban dn khi bj chiéu sang.

B. Mdi photon anh sang bi hap thu s& giai phong mét electron lién két dé n6 trd thanh mot electron dén.
C. Cac 15 tréng tham gia vao qua trinh dan dién.

D. Ning lugng cin dé but electrdn ra khoi lién két trong ban dan thudng 16n nén chi cac photon trong ving
tir ngoai moi c6 thé gay ra hién twong quang dan.

Cau 7. Hién tuong quang dan 1a

A. Hién twong mot chat phat quang khi duoc chiéu anh sang vao.

B. Hién tugng mot chét bj néng 1én khi chiéu 4nh sang vao.

C. Hién tugng giam dién tr¢ cla chét ban din khi chiéu anh sang vao.

D. Su truyén séng anh sang bang soi cap quang.

Cau 8. Hién tuong quang dién trong 1a hién tuong

A. Giai phong electron khoi méi lién két trong ban dan khi bj chiéu sang.

B. But electron ra khoi bé mit kim loai khi bi chiéu sang.

C. Giai phong electron khoi kim loai bang cach dbt nong.

D. Giai phong electron khoi ban dan bang cach ban pha ion.

Cau9. Chon diing. Pin quang dién 1a ngudn dién trong do:

A. Quang ning dugc truc tiép bién ddi thanh dién nang.

B. Nang lugng Mat Troi dugce bién d6i truc tiép thanh dién nang.

C. Mot té bao quang dién duoc ding lam méy phat dién.

D. M6t quang dién trd, khi dugc chiéu sang, thi trd thanh may phat dién

Cau 10. Chon phuong an sai khi so sanh hién tugng quang dién trong va hién tuong quang dién ngoai.
A. Ca hai hién tuong déu do cac photon cua anh sang chiéu vao va lam but electron.

B. Ca hai hién twong chi xay ra khi budc song anh sang kich thich nhé hon budc song gidi han.

C. Gi6i han quang dién trong 16n hon gidi han quang dién ngoai.

D. Ca hai hién tugng electron duoc giai phong thoat khoi khdi chat.

Cau 11. M6t chat phat quang c6 kha nang phat ra anh sang mau vang luc khi duoc kich thich phat sang. Hoi
khi chiéu vao chit d6 anh sang don sic nao dudi déy thi chat d6 s& phat quang?

A. Luc B. Vang. C. Da cam. D. bo.

Ciu 12. Anh sang phat quang ctiia mot chat c6 bude song 0,5 ym. Hoi néu chiéu vao chat dé anh sang co

budc song nao dudi day thi nd s€ khong phat quang?

A. 0,3 ym B. 0,4um C. 0,5 ym D. 0,6 ym
Ciu 13. Trong hién tuong quang — Phét quang, c6 sy hip thu anh sang dé lam gi?

A. Dé tao ra dong dién trong chan khong. B. D¢ thay d0i dién tr¢ ciia vat.

C. Dé 1am nong vat. D. Bé lam cho vat phat sang.

Cau 14. Trong hién tuong quang — Phat quang, sy hap thy hoan toan mot photon sé dua dén:
A. su giai phong moét électron tu do. B. sy giai phong mot électron lién két.

C. sy giai phong mot cip électron vao 15 tréng.  D. sy phat ra mot photon khac

Cau 15. Hién tuong quang — Phat quang c6 thé xay ra khi photon bi

A. électron dan trong k&m hép thy. B. électron lién két trong CdS hap thy.
C. phan tir chit diép luc hip thu. D. hép thu trong ca ba truong hop trén.
Céau 16. Khi xét sy phat quang ciia mot chét 16ng va mot chat rén.

A. Ca hai trudng hop phat quang déu 1a huynh quang.

B. Ca hai truong hop phat quang déu 1a 1an quang.

C. Su phat quang ctia chat 1ong 12 huynh quang, ciia chét ran 1a 1an quang.

D. Su phat quang ctia chét 1ong 1a 1an quang, ctia chat rin 1a huynh quang.

Cau 17. Néu anh sang kich thich 1a 4nh sang mau lam thi anh sang huynh quang khong thé 14 anh sang nao
dudi day?
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A. Anh sang do. B. Anh sang luc C. Anh sang lam. D. Anh sang cham.
Ciu 18. Chon ding. Anh sang lan quang la:
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A. dugc phat ra boi chat ran, chat 16ng 1an chét khi.

B. hiu nhu tit ngay sau khi tit 4nh sang kich thich.

C. c6 thé ton tai rat 1au sau khi tit 4nh sang kich thich

D. c6 budc song nho hon budc song anh sang kich thich.

Cau 19. Chon sai:

A. Huynh quang 1a sy phat quang c6 thoi gian phat quang ngin (dudi 10°%s).

B. Lan quang 1a sy phéat quang c6 thoi gian phat quang dai (tir 10 tré 1én).

C. Budc song A’ anh sang phat quang bao gid nhé hon budc song A ctia dnh sang hap thu A < A

D. Budc séong A’ anh sang phat quang bao gio ciing 16n hon budc song A clia anh sang hip thy A’

Cau 20. Sy phat sang ctia vat nao dudi day la sy phat quang?

A. Tia Iura dién B. Ho quang C. Béng dén 6ng D. Bong dén pin

Cau 21. Phat biéu nao sau ddy 1 sai khi noi vé su phat quang?

A. Su huynh quang thuong xay ra dbi véi cac chit long va chit khi.

B. Su lan quang thudng xdy ra ddi véi cac chét rén.

C. Budc song cia anh sang phat quang bao gio cling 16n hon budc song cua anh sang kich thich.

D. Budc song cua anh sang phat quang bao gio cling nhé hon budc soéng ctia anh sang kich thich.

Céu 22. Trong truong hop nao dudi day co sy quang — phat quang?

A. Ta nhin thay mau xanh cia mot bién quang céo lac ban ngay

B. Ta nhin thdy anh sang luc phat ra tir ddu cac coc tiéu trén duong ndi khi ¢6 dnh sang dén 6-t6 chiéu vao
C. Ta nhin thay anh sang ctia mot ngon dén duong

D. Ta nhin thy 4nh sang d6 cia mot tim kinh d6

Ciu 23. Chon ding?

A. Tia hong ngoai chi c6 thé gy ra hién twong phat quang voi mot s6 chit khi

B. Budc song cua anh sang lan quang nho hon budc song clia anh sang kich thich

C. Anh sang 1an quang tt ngay khi ngimg ngudn sang kich thich

D. Phat quang 1a hién tugng trong d6 xay ra sy hap thu anh sang.

Céu 24. Khi chiéu vao chat phat quang 4nh sang don sic mau cam thi né chi ¢ thé phat ra anh sang don sic
mau

A. Vang B. Cam C. Luc D. B¢

Ciau 25. Anh sang phat quang ctia mot chat ¢ budc song 0,65 um. Chat d6 sé khong phat quang néu chiéu
vao anh sang c¢6 budc soéng?

A. 0,43um B. 0,68 um C. 0,54 ym D. 0,6 ym
Cau 26. Sy phat sang ctia cac vat sau khong phai la sy phat quang?
A. Bép than B. Man hinh tivi C. Dén ong D. Bién bao giao thong

Cau 27. Chon sai? Lan quang

A. 12 hién tugng quang phat quang

B. xay ra v6i chit rin

C. c6 thoi gian phat quang dai hon 10 s trd 1én

D. C6 bude song anh sang phat quang A’ ngan hon budc séng anh sang kich thich A: A <A.

Cau 28. Chon sai?

A. Su phat quang 12 hién tugng vat chat hap thu ning luong dudi dang nao d6 rdi phat ra cac birc xa dién tir
trong mién 4nh sang nhin thy.

B. Su phat quang xdy ra ¢ nhiét 46 binh thuong

C. Céc chét phat quang khac nhau & cing nhiét d6 cung phét ra quang phd nhu nhau

D. Sau khi ngimg kich thich, sy phat quang ctia mot sb chat con tiép tuc kéo dai thém mot khoang thoi gian
ntra

Céau 29. Phat biéu nao sau ddy 1 diang khi n6i vé hién twong quang — phat quang?

A. Hién tuong quang — phat quang 1a hién twong mot sé chat phat sang khi bi nung néng.

B. Huynh quang 14 sy phat quang ciia chat ran, anh sang phat quang c6 thé kéo dai mot khoang thoi gian nao
d6 sau khi tat anh sang kich thich.

C. Anh sang phat quang c6 tn sb 16n hon anh sang kich thich.

D. Su phat sang cua dén 6ng 13 hién tuong quang — phéat quang.
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Cau 30. Chon phat biéu dung

A. Hién tugng mot sd chét c6 kha ning héap thy anh sang c6 bude séng nay dé rdi phat ra anh sang c6 budc
song khac goi la sy phat quang(Ap > Ax).
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B. Huynh quang 13 hién tugng ma 4nh sang phat quang tat ngay khi ngimg anh sang kich thich. N6 thuong
xay ra voi chat 1ong hodc chat khi.

C. Lan quang 1a hién tugng ma anh sang phat quang con keo dai vai gidy, d¢én hang gid (tily theo chét) sau
khi tat anh sang kich thich. N6 thuong xay ra voi cac vét ran.

D. Cabay trén.

Céu 31. Mot chit c6 kha ning phat quang 4nh sang mau dé va mau lyc. Néu dung tia tir ngoai dé kich thich
su phat quang ctia chit d6 thi 4nh sang phat quang c6 thé c6 mau nao?

A. Mau lam. B. Mau doé. C. Mau vang D. Mau lyc.

Cau 32. Anh sang kich thich c6 budc song A= 0,5 um khi chiéu vao chét phat quang co thé tao ra anh sang
phat quang c6 budc séng nao sau day?

A. 0,4 ym B. 0,45um C. 0,55 ym D. 0,43 pm

Ciau 33. Anh sang kich thich ¢6 budc song A = 0,5 pm khi chiéu vao chat phat quang khong thé tao ra anh

sang phat quang c6 budc song nao sau day?

A. 0,4 pm B. 0,55 ym C. 0,65 pym D. 0,53 pm
Cau 34. Sy phat sang nao sau day khong phai l1a sy phat quang?
A. Anh tring B. bén Led C. dom dom D. Pén bng

Cau 35. Mot chit c6 kha ning phat ra anh sang tim khi bi kich thich. Hoi khi chiéu vao chat trén birc xa nao
thi c6 the gy ra hién tugng phat quang.

A. Tia vang B. Tia do C. Tia luc D. Tu ngoai

Céu 36. Mot anh sang phat quang c6 tan s6 6.10' Hz. Hoi birc xa c6 tan s6 nao s& khong gay ra dugc hién
tuong phat quang?

A.5.10" Hz B.6.10' Hz C.6,5.10" Hz D. 6,4.10" Hz

Ciau 37. Ta thuong thay cac cot mdc bén duong son chat phat quang mau do thay vi mau tim vi?

A. Mau d6 dé phét quang B. Mau dé6 dep

C. Mau do it tén kém hon D. Dé phan biét véi cac mau khac

Ciu 38. Trong hién twong quang phat quang ludén c6 sy hip thu hoan toan mét pho ton va

A. Giai phong ra mét pho ton c6 nang lugng nhé hon

B. Lam bét ra mot e khoi bé mit kim loai

C. Giai phong mot pho ton c6 nan lugng 16n hon

D. Giai phong mét pho t6n 6 tan s 16n hon.

Cau 39. Mot chat co kha nang phat ra mot pho ton c6 bude song 0,5 um khi bi chiéu sang boi mot birc xa

0,35 um. Tim ning luong bi mét di trong qua trinh trén:
A. 1,69.10"7] B. 1,25.10" C.2,99.10%° ] D.8.10%°J

Cau 40. Mot chit ¢6 kha nang phat ra buc xa c6 budc song 0,5 um khi bi chiéu sang boi birc xa 0,3 um. Biét
rang cong sudt ctia chum sang phat quang chi bang 0,1 cong suit cua chum sang kich thich. Hay tim ti 18 gitta
s6 pho ton bat ra va phé ton chiéu t6i?

A. 0,667 B. 0,001667 C. 0,1667 D. 1,67

Cau 41. Mot chat co kha nang burc xa c6 budc soéng 0,5 ym khi bi chiéu sang bdi burc xa 0,3 uym. Goi Pola

cong suat chum sang kich thich va biét rang ctr 40 photon chiéu tdi s& c6 1 photon bat ra. Cong suét ctia chum
sang phat ra theo Po la:
A. 0,234Po B. 0,01Po C. 0,0417Po D. 0.543Po

Ciu 42. Dung dich Fluoréxéin hip thu anh sang c6 budc séng 0,49 ym va phét ra anh sang c6 bude song 0,52

um. Ngudi ta goi hidu sudt cta sy phat quang 13 ti s6 giita ning lwong anh sang phat quang va ning luong

anh sang h€:1p thu. Bié~t hi¢u sudt clia sy phat quang cua dung dich Fluoréxéin 1a 75%. S6 phan trim ctia
photon bi hap thu da dan dén su phat quang ctuia dung dich la

A. 82,7% B. 79,6% C. 75,0% D. 66,8%

Cau 43. Néu anh sang kich thich 14 4nh sing mau lam thi 4nh sang huynh quang khong thé 13 4nh sang nao
sau day?

A. Do B. Luc C.Lam D. Cham
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Cau 44. Neéu chiéu tia tr ngoai vao dung dich flurexein thi ta thay dung dich trén s€ phat ra &nh sdng mau
luc. Hién tugng trén goi la

A. dién phat quang B. hoa phat quang C. quang - phat quang  D. phat quang catot
Cau 45. Chum sang do laze rubi phat ra c6 mau gi?

A. Tring B. xanh C.do D. vang

Cau 46. Bit laze ma ta thuong dung dé chi bang thudc loai laze nao?

A. Khi B. Long C.Rin D. Ban din

Cau 47. Laze 1a may khuyéch dai anh sang dua trén hién tuong
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A. Quang phat quang  B. Quang din C. Quang dién ngoai D. Phat xa cdm tng
Céau 48. Trong cac (mg dung sau, laze khong dwoc ding dé 1am gi?

A. Thong tin lién lac B. Sir dung trong y té

C. Ung dung trong cong nghiép D. Sudi 4m cho ciy trong

Cau 49. Chon sai? Tia laze

A. C6 tinh don séc rat cao B. La chum sang két hop

C. La chum sang hoi tu D. C6 cuong do 16n

Céau 50. Trong laze rubi cé sy bién ddi cua dang ning luong nao dudi dy thanh quang ning?

A. Dién niang B. Co nang C. Nhiét nang D. Quang nang
Cau 51. Tia laze khong c6 dic diém nao dudi day?

A. Do don sic cao. B. D6 dinh huéng cao. C. Cudng do 16n. D. Céng suit 16n.
CAu 52. Hiéu suét ctia mot laze

A.Nho hon 1. B. Bang 1. C.Lén hon 1. D. Rét 16n so véi 1.

Cau 53. Sy phat xa cam ung la gi?

A. D¢ 1a su phat ra photon béi mot nguyén tir.

B. D¢ 1a su phat xa cila mot nguyén tr ¢ trang thai kich thich duéi tac dung ctia mét dién tir trudng cd cung
tan sd.

C. D6 1a su phat xa dong thoi cua hai nguyén tir c6 tuong tac 1an nhau.

D. D6 1a sy phat xa ctia mot nguyén tir & trang thai kich thich, néu hap thu thém mot ph6ton co cling tan sd
Cau 54. Mau do cua rubi do ion nao phat ra?

A. Ion nhom. B. Ion oxi. C. Ion crom. D. Céc ion khac

Cau 55. (CP 2009): Khi chiéu vao mot chit 1ong anh sang cham thi 4nh sang huynh quang phat ra khong thé
la

A. anh sang tim. B. anh sang vang. C. anh sang do. D. anh sang lyc.

Cau 56. (PH 2010)Mot chit co kha ning phat ra anh sang phat quang véi tin sé £ = 6.10"* Hz. Khi dung 4nh
sang c6 budc song nao dudi day dé kich thich thi chat nay khong thé phat quang?

A. 0,55 pm. B. 0,45 pm. C. 0,38 um. D. 0,40 pm.

Cau 57. (PH 2010)Khi chiéu chum tia tir ngoai vao mot dng nghiém dung dung dich fluorexéin thi thay dung
dich nay phat ra anh sang mau luc. Do 1a hi¢n tuong

A. phan xa anh sang. B. quang - phat quang. C. hoéa - phét quang. D. tan sic 4nh sang.

Cau 58. (PH 2011) Mot chét phat quang duoc kich thich bang anh sang c6 budc song 0,26 pm thi phat ra
anh sang c6 bude song 0,52 pm. Gia sir cong sudt cta chum sang phat quang bang 20% cong suat cua chum
sang kich thich. Ti so gilta so ph6ton anh sang phat quang va so phéton anh sang kich thich trong cuing mot
khoang thoi gian 1a

A.2/5 B. 4/5 C.1/5 D. 1/10

Cau 59. (PH 2012) Laze A phat ra chim biic xa c6 budc song 0,45 Jm véi cong suat 0,8K. Laze B phat ra

chum btrc xa c6 budc song 0,60 Pm voi cong suat 0,6 K. Ti so gilta sO photon cta laze B va so photon cua

laze A phat ra trong mdi gidy la

Al B.E C.2 D. 3

Cau 60. (CP 2012)Anh sang nhin thiy c6 thé gay ra hién tugng quang dién ngoai véi

A. kim loai baC. B. kim loai kém C. kim loai xesi. D. kim loai déng.
Ciu 61. (CD 2012)Pin quang dién la ngudn dién

A.bién ddi truc tlep quang nang thanh dién nang.

B.bién doi truc tiép nhiét ning thanh dién ning.

C.hoat dong dua trén hién tuong quang dién ngoai.

D.hoat dong dua trén hién tuong cam trng dién tur.

Céu 62. (CP 2013)Pin quang dién bién dbi tryc tiép:

A. Co nang thanh dién nang B. Nhié¢t nang thanh dién nang
C. Quang nang thanh dién nang D. Hoa nang thanh dién nang
DPAP AN
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iIC[2b[ 3D 4c| sB|[ D] 7Cc | 8SA | 9A [1oD] 1A 12D 13D| 14D | 15B

16C | 17D | 18C | 19C [ 20C | 21D | 22B | 23D | 24D | 25B | 26A | 27D | 28C | 29D | 30D
31C | 32C | 33A | 34A | 35D | 36A | 37A | 38A | 39A | 40D | 41C | 42B | 43D | 44C | 45C
46D | 47D | 48D | 49C | S0A | SID | 52A | S3B | 54C | 55A | S6A | STB | 58A | S9A | 60C

61A | 62C

ALLLLALALLLLLLLLLLLLLLLLLALLLLLALLLLLLLLALALLLAL AL LL L LA L L L L LR L T R R R S Y



LUONG TU ANH SANG & HAT NHAN NGUYEN TU

AL LLLAL L LLLLLL AL LLLL LSS LSELLLLASLALAALAALLALLLALALLLLLALLALSLALLALLASLLALLLSSALL LSS S SN

' CHUONG VII: VAT LY HAT NHAN
BAI 1: CAU TAO HAT NHAN, NANG LUQNG LIEN KET CUA HAT NHAN
I.  TOM TAT LY THUYET

1. CAUTAO HAT NHAN
v Hat nhan duoc tao thanh boi hai loai hat 1a protdon va notron, hai loai hat nay ¢o6 tén chung Ia nuclon.

¢ Ki hiéu hat nhan: %X
7 = s6 proton = s thir ty cia nguyén td trong bfng HTTH :nguyén t6 sd
Trong do:

|A = s6 nuclén: so khoi.

0S4 notron N trong hat nhan: N=A-Z
v Dong vi:
La cac nguyén td ¢6 cing s6 proton nhung khac nhau vé s6 notron din dén s6 khdi A khac nhau.
Vi du: 2C; 13C;::MC
2. KHOI LUQNG HAT NHAN
a) Don vi khdi lugng hat nhan: 1u=1,66055.10""kg = 931,5 MeV/c.

N | khdi lwong nguyén tir 1> C ).
(don vi u c6 gia tri bang

12

b) Hé thirc Anh-xtanh vé ning luong va khdi lwong
(|khéi luing nghi:
my

v khi vEt dimg yén (v=0) {

i

|ln€1ng luing nghi:

Ey=mgc
[ m ¢?
m
!jkhéi luing Lo
ong: m= e

0

v khi vEt chuyén dong (v # 0) |

ning luing topn phan: E=mc? = .,I 105
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v nang luing toun phan = nang luing nghi + dong nang

( )
|1 |

o E

1l
sl

1 .
Luru ¥: Cong thirc tinh dong niang W, =K = mv? chi diing cho hat chuyén dong véi v << ¢

3. NANG LUONG LIEN KET CUA HAT NHAN
a) Do hut khéi: Am(u)

Khbi lrong cta hat nhan 4 X luén nho hon té)ng khéi lugng cia cac nulon tao thanh hat nhéan do.

Am = Zmnuclfm — IMhat nhen = Zmp + (A - Z)mn - mx

b) Ning luong lién két
Nang Iugng lién két cia mot hat nhan = Nang luong tda ra khi cac nuclon riéng 1€ lién két véi nhau tao
thanh hat nhan = Nang luong can thiét d€ pha vo hat nhan thanh cac nuclon riéng 18.

W =Am.c’ = (Zm -m )02 = (Zm+ (A—Z)m—m )c2
Ik nuclon hat th&n p n X

¢) Ning luong lién két riéng

W =—% W cang 16n O hat nhan cang bén vimng.

lkr A
Cac hat nhan bén vimg c6 : 50 < A <80
1I. CAC VI DU
Vi du 1. Mot hat nhin ¢é ky hicéu: 'S0 | hat nhin d6 ¢6 bao nhiéu nuclon?
A8 B. 10 C. 16 D.7
[Huéng din:Pap an C|
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S6 nuclon =A = 16 (hat nuclon)

Vi du 2. Hat nhin *13A1 ¢6 bao nhiéu notron?

A 13 B.27 C.14 D.40

Huwéng din:[Pap 4n C|

N=A-Z=27-13 =14 (hat notron)

Vi du 3. Mot vit ¢o khoi lugng nghi mo= 0,5kg. Xdac dinh ning lrgmg nghi clia vit?

A.4510%) B.9.10'"] C.2.5.10") D. 4.510%]

Huéng din:[Pap 4n A]

Eo=mo.c’>=0,5.(3.10%*>=4.5.10"°J _ . _

Vi du 4. Mot vit cd khdi hugng nghi mo= 1kg dang chuyén déng v vin toc v = 0,6¢. Xac dinh khii lugng
tfuong d6i cua wvit?

A. lkgB. 1.5kg C.1.15ke D. 1.25kg
Huwéng dan:[Dap an D] =1, 25kg
Khdi luong tuong ddi tinh (khdi luong dong):
m:
'x? _—
m, 0 6el
Viduy 5. Mot vit ¢ khod legng nghi me dang chuyén dnn& V& van mc v = ,6c. Xac dinh ning lugng toan
phin cua vit? 'c:
AL moc? B. 0.5mo.c’ C.1.25moc® D 1.5moc?
1

Huéng din:[Pap an C]
m ¢?

E=mc? = r De{] =1, 25m c¢?
1 —_—
n 6cll

Vi du 6. MGt vit co khoi lrong nghi mo dang chuyén déng v vin toe v = 0,6¢. Xic dinh dong nang cia
viit? 2 s
A. mo.c’ B. [],(Slllu.c: C.0.25me.c®  D. 1.5mo.c?

Huwéng din:[Pap 4n C |

K=E-E =mc’-mc?=mc’ -1 %% =0,
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Vi dy 7. Hat nhéiin * D (doteri) ¢6 khéi lugng m = 2,00136u. Biét mp=1,0073u; ma= 1,0087u; Hiy xdc
dinh @ hyt khoi cta hat nhan D,
A. 0.0064u B. 0.001416u C. 0,003u D. 0.01464u

\ )

Huéng dan:[Pap an D]
Am =Z.mp+ (A - Z). mn- mp=1,0073 + 1,0087 - 2,00136 = 0,01464u

Vi du 8. Hat nhéin * D (doteri) ¢6 khai lugng m = 2,00136u. Biét mp=1,0073u; ma= 1,0087u; ¢ = 3.10%
m/s. Hay xac dinh ning lugmg lién két cua hat nhan D.
AL 1L 364MeV B. 1.643MeV C. 13.64MeV D. 14.64MeV

Huéng din:[Pap an C]
Ta ¢6: E=Am.c? = (Z.mp+ (A - Z). mn - mp).c?

= (1,0073 + 1,0087 - 2,00136)uc’=(1,0073 + 1,0087 - 2.00136)931.,5 (MeV/c?).c* = 13.64MeV
Vi du 9. Hat nhin > D (doteri) ¢6 khéi lugng m = 2,00136u. Biét mp=1,0073u; ma=1,0087u; ¢ =
BiAWSmésdinh ning lugng lién két riéng cua hat nhén D.
A, I,Sﬁ—’l[ﬁflc"u’.-'nuclcrn B. 6.82MeV/nuclon C. 13,64MeVinuclon D, 14.64MeVinuclon
Hudéng dan:[Dap an B]

. 13, 64
Kik= 13,64 MeV Onang lugng lién két riéng Wy 1202 6,82 MeV/nuclon

A 2
III.  BAITAP LUYEN TAP
CAau 1. Hat nhan 7,0 c6

A. 8 proton; 17 notron  B. 9 proton; 17 notron  C. 8 proton; 9 noton D. 9 proton; 8 notron
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Cau 2. Hat nhan c6 3 proton va 4 notron co ki hiéu la:
A. X 3 C.’

. . D.” X
3 4 4 3
Cau 3. Sé notron ctia 1S 1a bao nhiéu?
A. 23 B. 36 C.13 D. 49
Ciu 4. S6 nuclon ctia A1 1a bao nhiéu?
A.27 B. 13 C.14 D. 40
Cau 5. Trong cac ky hi¢u sau. Ky hiéu nao la ky hi¢u cua proton?
A.'p B.'p C.p D. khong dap an
0 1 -1
Cau 6. Trong céc ky hiéu sau. Ky hiéu ndo 1a cia D. khong dép an
ele&:tron? 1
ATe .o
0 1 -1 . .,
Cau 7. Trong cac ky hi¢u sau. Ky hi€u nao la cua D. khéng dép 4n
notlron? 1
A.n 8o
0 1 -1
CAau 8. Ky hiéu 2 H 1a cta hat nhan?
A. hidro B. triti C. doteri D. notron
Cau 9. Ky hiéu *H 1a ctua?
A. hidro B. triti C. doteri D. notron
Céau 10. Tir ki hiéu cua mot hat nhan nguyén tir 1a °X , két ludn nao dudi day chua chinh xac
A. Hat nhan cua nguyén tir nay c6 6 nuclon B. Pay la nguyén t6 dung tha 3 trong bang HTTH
C. Hat nhén nay c6 3 protén va 3 notron D. Hat nhan nay c6 3 proton nhiéu electron.
Cau 11. Khing dinh nao 13 déng vé hat nhan nguyén tir?
A. Luc tinh dién lién két cac nuclon trong hat nhan.
B. Khdi lugng ciia nguyén tir xap xi khéi lugng hat nhan.
C. Béan kinh ctia nguyén tir bang ban kinh hat nhan.
D. Dién tich ciia nguyén tir bang dién tich hat nhan.
Céu 12. Hat nhan duogc cau tao tir nhitng hat nhé hon la
A. electron va proton B. electron va notron
C. proton va notron D. electron, proton va notron
gf‘&&?bgﬁ"?@ chinh 12 hyt nhdn, Fguven C.hé li ‘He D. hidro 'H

Céu 14. Lién hé nao sau day cua don vi khdi lwong nguyén tir u 14 sai?

. £ 1 A SRS 12 khéi , R
A. u c6 tri 6 bing ~ . k}}m I}IQLng cua dong vi '“C B. khoi lugng cuia mét nuclon
xap xi bang 1u
12
C. Hat nhan #X c6 khdi lwong xap xi Z.u D. MeV .-
lu=931,5

Ciu 15. Céc hat nhan c6 cung sb proton véi nhau goi 1a

A. Pong vi B. Pong dang C. Pdng phan D. Pong khdi
Céu 16. Chon dang d6i v6i hat nhan nguyén tir

A. Khdi lugng hat nhan xem nhu khéi luong nguyén tir

B. Ban kinh hat nhan xem nhu ban kinh nguyén t

C. Hat nhan nguyén tir gdm cac hat proton va electron

D. Lyc tinh dién lién két cac nuclon trong nhan nguyén tr

Céu 17. Chit dong vi la:

A. cic chit ma hat nhan cung s proton

B. cac chat ma hat nhan cung sé nucleon.

C. céc chit ciing mot vi tri trong bang phan loai tuan hoan
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D. A va C ding

GRS, VK5 i 2 b g 20 V8 1030 4 3., oy DX iy

Cau 19. Chon dang.

A. Hat nhan cang bén khi do hut khéi cang 16n.

B. Trong hat nhan s6 proton ludn luén bang s notron.

C. Khéi lugng cua proton nho hon khéi lugng cua notron.

D. Khdi lugng cia hat nhan bang tong khdi lugng ciia cac nuclon.

Cau 20. Chon tra 101 ding. Ki hi€u ctia hai hat nhan, hat X ¢c6 mét protdn va hai notron; hat Y ¢6 3 pr6ton va
4 nontron.

A.llX;;‘Y B.IZX;;‘Y C. ;X;‘;Y D. 31X;73Y

Céau 21. Trong nguyén tr ddng vi phong xa 23U co:
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A. 92 electron va tong so proton va electron 1a 235 B. 92 proton va tong so proton va electron 1a 235

C. 92 proton va tong s6 proton va notron 12235  D. 92 proton va tong sb notron 1a 235

Céu 22. Phat biéu nao sai khi n6i vé hat nhan nguyén tir:

A. Nhin mang dién duong vi s§ hat dwong nhiéu hon hat am.

B. S6 nucleon ciing 1a s khdi A

C. Tong sb notron = sb khdi A — bic sb Z

D. nhan nguyén tir chira Z proton.

Cau 23. Pon vi khoi lugng nguyén tir 1a:

A. Khdi luong ctia mot nguyén tir hydro B. 1/12 Khdi lwong ctia mot nguyén tir cacbon 12
C. Khéi lugng ciia mot nguyén tir Cacbon D. Khbi luong ctia mot nucleon

Cau 24. Déng vi cua hat nhan 7£i 13 hat nhan co:

A.Z=3, A=6. B. Z=3, A=8. C.Z=4, A=T. D. B, A déu ding.
Céau 25. Hat nhan nguyén tir duoc cu tao tur:

A. Céc notron. B. Céc nuclon. C. Cac proton. D. Cac electron.
Cau 26. Pon vi do khdi lugng trong vat 1y hat nhan.

A. Pon vi do khéi lugng nguyén tix(u). B.Kg

C. Don vi eV/c? hoic MeV/c?. D. Tét ca déu

diing. Cau 27. Cac hat nhan c6 cung s6 Z nhung khac nhau vé s6 A

goi la:

A. Pong vi B. Pong dang C. Pong phan D. Pong khbi

Cau 28. Nito ty nhién c6 khéi luong nguyén tr 1a m = 14,0067u va gom hai dong vi chinh 1a Niscod khdi
lugng nguyén tr mis = 14,00307u va Nis c6 khoi lugng nguyén tir 1a mis= 15,00011u. Ti 1€ hai dong vi trong
nito la:

A. 98,26% Niava 1,74% Nis B 1 ,74% Ni4va 98,26% Nis

99.64% N 0,36% N % 99,64% .
8’2‘1 g K?gu?e‘rllatu ’?)6% 0T1m khéi luong hat nhan cua lu’u gugln 14&[}\1130 don Vi’ I\I’lsBiét m= 1,p00728u; m=

1,00866u; me= 5,486. 104

éau 30. Nguyén tir 36S Tim ?{?101 I3uorng nguyén tu cua3l ?1(1)1%/% 81[lleo don vi u"’%agta 1; 00728u; m=
1,00866u; me= 5,486.10 .

A.36u B. 36,29382u C. 36,3009518u D. Pap an khac

Cau 31. Tinh chét héa hoc cia mot nguyén ti phu thudc vao.

A. Nguyén tir sd. B. S6 khdi C. Khbi lugng nguyén tir D. S6 cac dong vi.

Céu 32. Mot hat nhan c6 khdi luong 1kg ¢ ning lugng nghi 1a bao nhiéu?

A.3.10°] B.9.10" ] C.8.10"J D.9.10'°J

Cau 33. Biét khéi luong cua 1u = 1,66055.10%" kg, 1u = 931,5MeV/c®. Hay dbi 1MeV/c? ra kg?

A. 1,7826.10% kg B. 1,7826.10% kg C. 1,7826.10%kg D. 1,7826.10* kg

Céu 34. Khoi luong ctia proton 1a mp = 1,00728u; Tinh khéi lugng p theo MeV/c?. Biét 1u = 931,5MeV/c>.
A.938,3 B.931,5 C. 940 D. 939,5

Cau 35. Khdi lwong ctia mot notron 1a ma= 1,00866u; Tinh khéi lugng n theo MeV/c?. Biét 1u = 931,5MeV/c?
A. 9383 B.931,5 C. 940 D. 939,6

Cau 36. Khdi lwong cua e 1a me = 5,486.10* u. Tinh khdi lwong e ra MeV/c2. Biét 1u = 931,5MeV/c?

A. 0,5 B. 1 B. 0,51 D. 0,55

Cau 37. Theo ly thuyét cia Anhtanh, mot vt c6 khéi lugng mokhi & trang thai nghi thi khi chuyén dong voi
toc dd v, khoi lugng s€ tang dan 1én thanh m vi:

—_—
n ho 2 m m
0
Am=__"% Ve, nr= my 5O Cm=__=_ D
] | Q- o N mE — ¢

Cau 38. Mot vat co khéi lugng nghi mo = 1kg. Khi chuyén dong véi van toc v = 0,6¢ thi khéi luong ciia nd
la bao nhiéu?

A. khong dbi B. 1,25kg C. 0,8kg D. khoéng dap an

Cau 39. Mot vt c6 khoi lugng nghi mo. khi chuyén dong vaéi vén toc v = 0,8¢ thi khoi lugng cua n6 1a bao
nhiéu?

A. khong d6i B. 1,25mo C. 1,66mo D. 0,6mo

Cau 40. Vit c6 khoi lugng nghi mo= 1kg dang chuyén dong véi van tdc v = 0,4c thi dong nang ciia n6 1a bao
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nhiéu?

A.8.10"%7J B.8,2.10" ] C.0,82.10"%J D. khong dap an

Cau 41. Mot vat c6 khoi lugng nghi 2kg dang chuyén dong véi van toc v = 0,6¢ thi niang lwong ctia né 1a bao
nhiéu?
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A.2.25.10"7) B. 1,8.10'¢) D. 1,8.10"] D. 22,5.10"7J

CAu 42. Vat ¢ khoi luong nghi mo dang chuyén dong véi van tde v =0,6C. Tinh dong nang cua vat?

A. 0,25mo.c?J B. 0,6mo.c® J C. 0,5mo.c*J D. khong tinh dugc

Céu 43. Mot hat c6 dong ning bang ning lwong nghi. Vén tbc cta no la:

B. 0,6¢ C.0.8¢
A. J D. 0.5¢

Cau 44. Mot vat c6 khdi lwong nghi mo= 1kg dang chuyén dong véi van toc 10m/s. Tim dong nang ciia vat?
A. 5] B. 0,5) C. 50] D. khong dap an

Céau 45. Tim phat biéu diung?

A. Khéi luong ciia mot hat nhan luén nho hon téng khéi luong cua cac hat tao thanh hat nhan do.

B. Khdi lugng ciia mot hat nhan ludén béng téng khéi lugng cua cac hat tao nén no vi khdi lugng bao toan

C. Khdi luong cua hat nhan 16n hon khdi lugng cia téng céc hat tao thanh no vi khi két hop electron dong
vai tro chét két dinh 1én di hop véi proton tao nén notron

D. Khéng c6 phat biéu diing

Cau 46. Cong thirc tinh d6 hut khdi ciia nguyén t6 “X.

A.Am = (Z.mp+ (A - Z)mn) - mx B. Am=0.

C. Am = (Z.mp+ (Z - A)mn) - mx D. Am =mx- (Z.mp+ (Z - A)mn)

Ciu 47. Cong thic tinh nang lugng lién két?

A. Kik=m.c? B. Kik= Am.c’ C. Kik=Am.c’/A D. K= Am.c*/Z
Cau 48. Cong thirc tinh nang lugng lién két riéng?

A. Kir=m.c? B. Kikr= Am.c? C. Kir=Am.c’/A D. K= Am.c*/Z
Cau 49. Nang luong lién két 1a:

A. Nang lugng dung dé lién két cac proton B. Nang lugng deé lién két cac notron

C. Nang luong dung d¢ lién ket tat cac nuclon D.Nang lugng dung dé lién két mot nuclon
Cau 50. Nang lugng lién két riéng 1a nang lugng de

A. Lién két mot nuclon B. Lién két tat ca cac nuclon
gﬁﬂl%?omgt &fglieﬁlrc%% nhr%n Heli (*Helam D.Lien ]l(%(ﬁ%:&lv?&l uclon

2 He n
931,5 MeV/c?. Tinh nang lugng lién két riéng ctia mdi hat nhan Heli? ’
(0’52, Nang huong lién ll?ét7c’3zq¥\le 12 160,64Me V. Xae i khéi Trong ciia niaysn tir Ne? Biét m =
1,00866u; mp= 1,0073u; lu=931, 5 MeV/c
A. 19,987g B. 19,987MeV/c? C. 19,987u D. 20u
Cau 53. Nguyén tir st %Fe c6 khdi luong 1a 55,934939u. Biét m = 1,00866u; m = 1,00728u, m = 5,486.10*
u. Tinh ning luong lién két riéng cta hat nhéan sat?
A. 7,878MeV/nuclon B. 7,878eV/nuclon C. 8,7894MeV/nuclon  D. 8,7894eV/nuclon
CAu 54. Mot hat nhan ¢6 sb khéi A, sd proton Z, nang lugng li€n két Ei. Khéi lugng préton va no tron tuong
mg 14 mp va ma, van tdc anh sang 1a c. Khoi lugng cua hat nhan d6 1a
A. Ama+ Zmp— Ew/c? B. (A — Z)mn+ Zmp— Ei/c?
C. (A - Z)ma+ Zmp+ Ei/c? D. Amn+ Zmp + Ew/c?
Ciu 55. Hat nhan “%Co c6 khdi luong 1a 59,940(u), biét khéi luong proton: 1,0073(u), khdi lwong notron 1a
1,0087(u), ning luong lién két riéng ctia hat nhan #Co 1a (1 u = 931MeV/c?):
A. 10,26(MeV) B. 12,44(MeV) C. 8,53(MeV) D. 8,444(MeV
Cau 56. Hat nhan doteri D c6 khéi lugng 2,0136u. Biét khdi luong ciia proton 1a 1,0073u va khdi lwong cia
notron 1a 1,0087u. Nang luong lién két riéng ctia hat nhan 2D 1, biét 1u = 931,5MeV/c?.
A. 1,86MeV B. 2,23MeV C. 1,1178MeV D. 2,02MeV
Cau 57. Biét mp=1,007276u, ma= 1,008665u va hai hat nhan neon *) Ne , * He c6 khdi lwong lan lugt me

=19,98695u, ma= 4,001506u. Chon tra 161
dung:
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A. Hat nhan neon bén hon hat a B. Hat nhan a bén hon hat neon

B. Ca hai hat nhan neon va a déu bén nhu nhau C. Khong thé so sanh d bén cta hai hat nhan

Céu 58. Uranni thién nhién c6 khdi luong nguyén tr m = 237,93u gdm hai dong vi chinh 13 U 235 va U
238.Khbi lwong hat nhan ctua Uzss 1a mi = 234,99u va Uzss 1 mz = 237,95u. Ti 1é cac dong vi trong uranni
thién nhién la

A. 6,8% U23sva 93,20% Uaz3s B. 0.68% U23sva 99,32% Uaz3s

C. 99,32% U23sva 0,68% U2ss D. 93,20% U235 va 6,8% U23s

Cau 59. khéi lwong hat nhan U 1a m = 234,9895MeV, proton 1a m = 1,0073u, m = 1,0087u. Ning luong
lién két cua hat nhan 33U la:
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A. Kik=248MeV B. Kik=2064MeV C. Kk=987MeV D. K= 1794MeV

Cau 60. Mot hat nhan:#Co c6 khdi lwong m = 59,9405u. Biét m = 1,0073u, m = 1,0087. Biét lu =
931,5MeV/c> Ning lugng lién két riéng cta hat nhan la:

A. 8,44 MeV/nuclon B. 7,85 MeV/nuclon C. 8,86 MeV/nuclon D. 7,24 MeV/nuclon

Cau 61. Cin ning luong bao nhiéu dé tach cac hat nhan trong 1 gam#He thanh cac proton va notron tu do?
Cho biét mue=4,0015u; ma= 1,0087u; mp= 1,0073u; lu.1c> =931MeV.

A. 5.36.10"]. B. 4, 54.10”J. C. 6,83.10"]. D. 8,27.10"J.

Cau 62. Sau khi duoc tach ra tir hat nhan#He , tong khéi lugng cia 2 proton va 2 notron 16n hon khéi lugng
hat nhan #He mot luong 1a 0,0305u. Néu lu=931 MeV/c?, nang lugng ung voi mdi nucldn, du dé tach chung
ra khoi hat nhan 4He 1a bao nhiéu?

A. 7,098875MeV. B. 2,745.10"]. C. 28,3955MeV. D. 0.2745.10"*MeV.

Cau 63. Khdi luong hat nhan doteri ( 3D) 1a m = 1875,67 MeV/c? proton 1a m = 938,28 MeV/c?, Va notron la
m = 939,57 MeV/c. Ning luong lién két ciia hat nhan doteri 1a:

A. Kik=1,58MeV B. Kik=2,18MeV C. Kik=2,64MeV D. Kik=3,25MeV

CAu 64. Khbi luong ctia hat nhan '9Be 1a 10,0113 (u), khéi luong cua notron 1a 1,0086u, khdi lugng cia proton
1a: m =1,0072u. D6 hut khdi cua hat nhan '{Be 1a:

A. 0,9110u. B. 0,0691u. C. 0,0561u. D. 0,0811u

Cau 65. Khdi lwong cua hat nhan '$Be 1a 10,0113(u), khdi lwong ctia notron 1a 1,0086u, khéi lugng cua proton
1a: m =1,0072u va 1u=931MeV/c>. Ning luong lién két ctia hat nhan 4Be la:

A. 6,4332MeV. B. 0,64332MeV. C. 64,332MeV. D. 6,4332KeV
Cau 66. Don vi khdi luong nguyén tir (u).

A. 1u=1,66.10""g. B. 1u=1,66.10*g. C. 1u=9,1.10*¢g. D. 1u=1,6.10"g.
Cau 67. buong kinh cua cac hat nhan nguyén tir c&

A. 107 - 10%m. B.10°-10"m C.10™-10"m D. 10" -10%

Cau 68. Cong thirc gan diing cho ban kinh hat nhan 1d R=R A1/3 v¢i R =1,2fecmi A 1a s6 khéi. Khéi lugng
riéng cua hat nhan la:

A. 0,26.10"%kg/m’. B. 0,35.10"kg/m’. C. 0,23.10"kg/m’. D. 0,25.10"%kg/m?

Cau 69. Hat nhan B ¢6 ban kinh gép 2 14n ban kinh cua hat nhan A. Biét rang s6 khéi cia A 1a 8, Hay xac
dinh sb khéi cua B.

A. 70 B. 64 C.16 D. 32

Cau 70. Tinh s lugng phan tir trong mot gam khi Oz biét nguyén tir lugng O 14 15,99

A. 188.10" B. 188.10% C.1828.10" D. 188.10*

Céu 71. S6 nguyén tir ¢ trong 2g '°Bo

A. 3,96.10% hat. B. 4,05.10* hat. C. 12,04.10* hat. D. 6,02.10% hat.

Cau 72. Tinh s phan tir nito trong 1 gam khi nio. Biét kh6i lugng nguyén tir lugng ca nito 1a 13,999(u).
Biét 1u=1,66.10g.

A. 43.10%, B. 43.10%". C.215.10%. D. 215.10%°

Cau 73. Biét sd Avdgadrd Na= 6,02.10% hat/mol va khéi lugng cua hat nhan bﬁng s6 khoi cua no. Sb proton
(proton) c6 trong 0,27 gam fAl Ia

A. 7,826.10%. B. 9,826.10%. C. 8,826.10%. D. 6,826.10%.
Cau 74. (CP 2007) Hat nhan Triti (°T) ¢

A. 3 nuclon, trong do6 c6 1 proton. B. 3 notrdn (notron) va 1 proton.

C. 3 nuclon, trong d6 cé 1 notrdn (notron). D. 3 prétén va 1 notrdn (notron).

Cau 75. (CD 2007) Hat nhan cang bén viing khi c6

A. s6 nuclén cang nho. B. s6 nuclon cang 16n.

C. ning lugng lién két cang 16n. D. ning lugng lién két riéng cang 16n.
Céu 76. (CP 2007) Nang luong lién két riéng 1a nang luong lién két

A. tinh cho mét nuclon. B. tinh riéng cho hat nhén 4y.

C. cua mot cdp proton-proton. D. cua mot cap proton-notron (notron).

Cau 77. (PH 2007): Phat biéu nao 12 sai?

A. Céc d6ng vi phong xa déu khong bén.

B. Cac nguyen tu ma hat nhan c6 cung sO proton nhung c6 s6 notron (nortron) khac nhau goi 1a dong vi.

C. Cac dong vi clia ciing mot nguyén t6 ¢6 sd notron khac nhau nén tinh chat hoa hoc khéac nhau.

D. Cac dong vi clia cing mdt nguyén td ¢ cing vi tri trong bang hé théng tuan hoan.

Cau 78. (PH 2007): Biét s6 Avogadré 1a 6,02.10%/mol, khdi lwong mol ciia urani >** Wtrong 119 gam urani
U 238 1a 14 238 g/mol. Sé notron (notron)

A. 8,8.10%. B. 1,2.10%. C.4,4.10%. D. 2,2.10%.

Cau 79. (PH 2007): Cho: mc= 12u; mp= 1,00728 u; ma= 1,00867 u; lu = 1,66058.10% kg. Nang lugng tdi
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thiéu dé tach hat nhan "®C thanh cac nuclén riéng biét bang

ALLLLALALLLLLLLLLLLLLLLLLALLLLLALLLLLLLLALALLLAL AL LL L LA L L L L LR L T R R R S Y



LUONG TU ANH SANG & HAT NHAN NGUYEN TU

R R R R R R R R R R R R AR R R A R R AR R R RN R R R R R R
A. 72,7 MeV. B. 89,1 MeV. C. 44,7 MeV. D. 8,94 MeV.

Cau 80. (CP 2008): Hat nhar *7 CI co khéi luong nghi bang 36,956563u. Biét khéi lugng cua notron
(notron) 1a1,008670u, khdi lugng ciia protén (proton) 1a 1,007276u va u =931 MeV/c?. Ning luong lién két
riéng ctuahat nhan *7 Cl bang

A.9,2782 MeV. B. 7,3680 MeV. C. 8,2532 MeV. D. 8,5684 MeV.

Cau 81. (CD 2008) Biét sb Avogadro Na = 6,02.10% hat/mol va khéi lwong ciia hat nhan bang s khdi cua
n6. S6 proton cé trong 0,27 gam AL 1a

A. 6,826.10%. ) B. 8,826.10%. C. 9,826.10%. ) D. 7’,826.1022.
Cau 82. (CD 2009): Bict Na= 6,02.10”mol". Trong 59,50 g % ¢6 s6 notron xap xi 1a
A.2,38.10%. B. 2,20.10%. C. 1,19.10%. D.9,21.10*.

Cau 83. (CP 2009): Biét kh6i lugng clia proton; notron; hat nhan 'O 1an luot 1a 1,0073 u; 1,0087 u; 15,9904
uva lu=931,5 MeV/c®. Nang luong lién két ciia hat nhan '¢ O x4p xi bang

A. 14,25 MeV. B. 18,76 MeV. C. 128,17 MeV. D. 190,81 MeV.

Céu 84. (PH 2008): Hat nhan '9Be c6 khdi luong 10,0135u. Khdi lwong ctia notron 1,0087u, khdi luong cia
proton (préton) 1a 1,0073u, 1u =931 MeV/c®. Nang luong lién két riéng cua hat nhan '4 Be 1a

A. 0,6321 MeV. B. 63,2152 MeV. C. 6,3215 MeV. D. 632,1531 MeV.

Ciu 85. (PH 2009): Gia sir hai hat nhan X va Y ¢6 d6 hut khéi bang nhau va sb nuclon cta hat nhan X 16n
hon s6 nuclén cia hat nhan Y thi

A. hat nhan Y bén viing hon hat nhan X.

B. hat nhan X bén viing hon hat nhan Y.

C. ning luong lién két riéng ciia hai hat nhan bang nhau.

D. ning lugng lién két cta hat nhan X 16n hon ning luong lién két ciia hat nhan Y.

Cau 86. (DPH 2010): Mot hat c6 khdi lugng nghi m0. Theo thuyét twong ddi, dong ning ciia hat nay khi
chuyén dong véi toe do 0,6¢ (c 1a téc d6 anh sang trong chan khong) 1a

A. 1,25moc?. B. 0,36moc>. C. 0,25moc?. D. 0,225moc?

Céu 87. (PH 2009): Cho ba hat nhan X, Y va Z ¢6 s0 nucldn tuong Gmg 1a Ax, Ay, Azvéi Ax=2Ay= 0,5Az.
Biét ning luong lién két ciia tung hat nhén tuong Umg la AEx, AEy, AEz vi AEz < AEx<AEv. Sap xép cac
hat nhén nay theo thi tw tinh bén vitng giam dan la

C.X Z. .. D. , Y.
Au 8>§ a?)H 2010): Cho Ehm l%’qng cua protodn; notron? ‘Xi%r; 6L31 lan luot la: 1,&3%14; 1,0087u; 39,9525u;

6,0145u va lu=931,5 MeV/c. So vdi ning luong lién két riéng ciia hat nhan#Li thi niang luong lién két riéng
cta hat nhan # Ar

A. 16n hon mét lugng 1a 5,20 MeV. B. 16n hon mot lugng la 3,42 MeV.
.nhg h Qt 1 la 3,42 MeV, hé hgnmot 1 1a 5,20 MeV.

8a?1h§)9. ?BE%O%%?%O‘E‘VO’I l?iat nhin 29Sl hat nhan CIEll co nhidu hon & ©

A. 11 notrén va 6 proton. B 5 notrén va 6 proton.

C. 6 notrén va 5 proton. D. 5 notrén va 12 proton

Céu 90. (PH 2011) Theo thuyét tuong dbi, mot électron c6 dong ning bang mot nira nang lugng nghi cua nd
thi électron nay chuyén dong véi téc d6 bang

A. 2,41.10° m/s. B. 2,24.10% m/s. C.1,67.108 m/s. D. 2,75.10° m/s.
Cau 91. (DH 2012)Trong cac hat nhan: * He ,” Li , *® Fe va *U , hat nhan bén viing nhat la
2 3 26 92
A. U B.% Fe . C."Li D.*He.
92 26 3 2

Cau 92. (PH 2012)Hai hat nhan *T va * He c6 cung
1 2

A. sb notron. B. s6 nuclon. C. dién tich. D. sb pré‘tén.
Cau 93. (PH 2012)Céc hat nhan doteri *H ; triti *H , heli *He ¢6 nang lugng lién két lan lugt 1a 2,22 MeV;
1 1 2

8,49 MeV va 28,16 MeV. Cac hat nhan trén duoc sép xép theo thu tu gidm dan vé do bén virng cua hat nhan
la
2H 4He H B.2H ;H ;*He . C.*He ;*H ; 2H D.’H ;*He ;*H .
1 1

2 1 1 1 2 1

Cau 94. (CP 2013)Cho khéi lugng cua proton; notron; hat nhéan * He lan Iwot 1a 1,0073 u; 1,0087 u; 4,0015
uva lu=931,5 MeV/c?. Nang luong lién két ctia hat nhan “He la:

A. 14,21 MeV. B. 28,41 MeV. C. 30,21 MeV. D. 18,3 MeV
Cau 95. (CP 2013)Hat nhan *iCI c6:
A.35notron B. 18 proton C. 35nuclon D. 17notron.

Céu 96. (CP 2013)Pong vi 1a cac nguyén tir ma hat nhan cua né co:
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A. Cung khoi lugng, khac so notron B. cung so0 notron, khac s6 proton.
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C. clng s proton, khac s notron. D. cuing s6 nuclon, khac s proton.

Cau 97. (PH 2013)Mot hat c6 khdi luong nghi mo. Theo thuyét twong ddi, khéi lugng dong (khdi lugng twong
d6i tinh) ctia hat nay khi chuyén dong véi téc d6 0,6¢ (c 1a téc d6 anh sang trong chan khong) 1a

A. 1,25 mo. B. 0,36 mo C. 1,75 mo D. 0,25 mo
Céu 98. (PH 2013)Hat nhan c6 do hut khdi cang 16n thi co

A. nang luong lién két cang nho . B. ning luong lién két cang 16n.

C. ning luong lién két riéng cang 16n. D. ning lugng lién két riéng cang nho

Céu 99. (PH 2013)Cho khbi lugng cua hat proton, notron va hat nhan doteri 5 D lan luot 1a 1,0073u; 1,0087u
va 2,0136u. Biét lu=931,5MeV / ¢* . Nang lugng lién két ciia hat nhan 2 D la:

A. 2,24 MeV B. 4,48 MeV C. 1,12 MeV D. 3,06 MeV
DAP AN

1C | 2D | 3A | 4A | 5B | 6C | 7TA | 8C | 9B | 10D | 11B | 12C | 13D | 14C | 15A
16A | 17D | 18B | 19C | 20D | 21C | 22A [ 23B [ 24D | 25B | 26D | 27A [ 28C [ 29D | 30D
31A [ 32D | 33D [ 34A | 35D | 36B [ 37A | 38B | 39C | 40B | 41A [ 42A | 43A | 44C | 45A
46A | 47B | 48C | 49C | S0A | 51C | S2C | 53C | 54B | 55D | 56C [ S7TA | 58B | 59D [ 60A
61C | 62A | 63B | 64B | 65C | 66B | 67C | 68C | 69B | 70B| 71C | 72D | 73A | 7T4A | 75D
76A | 77C | 78C | 79B | 80D | 81D | 82B | 83C | 84C | 85A | 86C | 87A | 88B | 89B | 90B
91B | 92B | 93C | 94B | 95C | 96C | 97A | 98B [ 99A

’ ' BAI 2: PHAN UNG HAT NHAN
. TOM TAT LY THUYET
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Dinh nghia.
Cic hat nhin co thé tuong tic voi nhau va bién thanh nhimg hat nhin khac — nhimg qua trinh do duge goi
la phan img hat nhin.
Co hai logi phan teng hat nhan:
= Phan img hat nhan te phat{phing xa)
= Phan vmg hat nhan kich thichiNhiét hach, phan hach..)
x&ﬁmmmsuﬂmhwmﬁ@cﬂrﬁgmﬁm ng hat nhén

Hm a m o =
M 0m I:I m
t B e o
0 Réum \ ——==phan ung toa nang lugng

| Wm EI t,.m_.“:_]'rl DC‘ DD

: Lm
® Néum . <m_ =:=-pl';}1|;|ung_ thu nang lugng

wtlm 8 D D{"_

ONéu chira biét pﬂn img la toa u ndng lrong, thi cé thé tinh: W [ Om —1 Oe? . Néuw=0
EAU "
phan img toa W ning lugng. Néu W<0 thi phan tmg thu W rhm o loromg. thi

3. Cic dinh luét bio todn trong phan img hat nhéin:
Xét phan (mg hat nhén: 4,4 0 4.8 EI""_[:EIA D

Dinh Tugt bdo todn d‘:ur treh: Fa+ Zz— Fait+Za

Binh lugr bao todn sa 3 khoi- A+ A= As+ Aa

Bao man nang ﬁrfmg todn phdn: ning ]I.I“H1g topn phin = nin }ﬁllf ng nghi + dong nang
E E E,

”" B

Omc¢' DK + me’ 0K,
EIEI Dm+rn|:| Om Oo

I
D m Inr\cn: s

diMBiio todn vecto tong dpngp'p%?ig

[
me? DK, + ,F'EIK.,,
Okok g LUK
Oc =xk_ 0 "7 DDK“D

b=
Lal il

-
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P,0P,0O P:,_,I:I P,0my Om, v 0 m.v, I:I myv,

4. Phiin trng phén hach, nhiét hach

* Phan ung phan hach: n + X OY + Z + kn + Wi

Phan thI‘L li phin img trong d6 mdét hat nhian niing sau khi hdp thy mt notron s& v ra thinh hai manh nhe
hom. Pong thi giai phong k notron vé toa nhicu nhiét,

- Dic diém chung cua cac phan ting hat nhan la:

+ o hom 2 notron duge sinh ra

+ Toa ra ndng legng 1dm.

Néu:

- k< |: Phan (g tit din

- k> |: Phan trg vuot han (nd bom nguyén tir)

- k= 1: phan Ging duy tri én dinh (Nha méy dién)

N R kil R Adelide " H 0 °H 0 “He,

Pnliabandagrens ﬂn.ét'ﬁgm%hﬁmbav Lpphahsaop adigpdatthanh hat nhan ning hom,

| phan tmg nhiét hach la ngu on goc duy tri ning luong mit troi.,
CAC VI DU

Vidu 1. Cho hat o bin phé vao hat nhin nhom (YAl) dang dimg yén, sau phan tmg sinh ra hat notron va
hat nhan X. Biét mo=4.0015u, mai= 26, 974u, mx = 29.970u, ma= 1,0087u, luc® = 931MeV. Phan img nay

toa hay thu bao nhiéu nang lugng? Chon két qua ding?

A.Toa nang hrgng 2,9792MeV. B.Toa ning lromg 2,9466MeV.
C.Thu ning lwong 2.9792MeV. D.Thu ning hrong 2.9466MeV.

Huéng dan:[Pap an A]

Phuong trinh phan ung: a+ 27Al a 1n + 30X

Ta c6: K = (ma+ mai- mn- mx).c = (4,0015 +26,974 - 29,97 - 1,0087).931,5 =2,9792 MeV>0.

= Phan Uing téa 2,9792 MeV

Vi dy 2. Phan img hat nhiin nhan tao gifra hai hat A va B tao ra hai hat C va D, Biét tong dong ning cla cic
hat truére phan tmg 1a 10 MeV, tong dong néing cua cic hat sau phan tmg la 15MeV, Phan timg nay

A, Thu 5 MeV B. Toa 15 MeV C. Téa 5 MeV D Tho 10 MeW

Huéng dan:[Pap an C] .

Theo dinh luat bao toan ning luong (toan phan) ta cd: (ma + ms)c? + Ka + K= (mc+ mp)c? + Kc+ Kb
[(m+m)-(m+m)]c2=(K +K)-(K +K)=15-10=5MeV >0

C D A B

I_A B C DJ

= Phén ing tédara 5 MeV

Vi dy 3. D6 hut khéi khi tao thanh cac hat nhan 2D, ° T, 4 He lan lwot 1a Omo= 0,0024u; Omr= 0,0087u;
Ome = 0,0305u. Phan tmg hat nhan * D [ 3T 0 s He [ |j1 toa hay thu bao nhiéu nang lwrong?

A.Toa 180614eV  B.Thul80614eV  C.ThuI8,0614 MeV D, Toa 180614 MeV
Huéng din:[Pap 4n D]

2D+3T—>4He+1n=>W=(m +m-m —m)cz(l)

1 1 2 0 D T He n
= + — - = —-m — +
(Am m+m-m [-Am m-m+m
| D P n D I D p n D
|Am, = m,+ 2m,— my o {-Am;= —-m,— 2m, + my
Om
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[j]nh _=2m . +2m-m ; . | =2m +t2m-m

He He [:l

> —Am™— Am +.Am "= -m¥+m+m-—-m

(1) > K=(Ama - Amp- Amr).c> = (0,0305 - 0,0087 - 0,0024). 931 = 18,0614 MeV>0

= Phan Ung toéa ra 18,0614 MeV
Vi du 4. Cho phan mg hat nhén: p + "Li 0 20 + 17,3MeV. Khi tao thinh duge 1g Héli thi ning lugng toa
ra tir phan tmg trén 1a

A, 13.02.107MeV. B. 26,04.10*'MeV. C. 8.68.107MeV. D. 34,72.10*'MeV.
Huéng dan:[Dap an A] 1
S6 hat 23 2

tao thanh la: N =4 x 6,02.10 =1,505.10
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Ning lugng toa ra khi tao thanh 1 g Heli la: N x17,3 =13,02.10*MeV

Vi du 5. Hat nhin 2%/ dimg yén phén ri theo phuong trinh 2¥U00 +*X. Bict ning lrong toa ra trong
phan tmg trén 1a 14,15MeV, déng ning cta hat [ 1a (1iy xdp xi khéi hrong cdc hat nhén theo dom vi u bing
st khdi cia ching)

A 13,72MeV B 1291MeY CL1391MeN DL 12,79MeV

2
Huéng din:[Pap an C]
Phuong trinh: #*U0a +X
92 Z

- Béo toan ning luong toan phan: Kisa= Kx+ Ka= 14,15 (1)

- Béo toan dong lugng ta c6: Pa=Px 5 maKa=mxKx = 4Ka- 230Kx=
0(2)tr1va2taco: Ka=13,91 MeV

Vidu 6. Hat 0 co dong nang 5,3 (MeV) béin vaio mat hat nhén “Be dimg yén, gdy ra phan img: "Be + 0 0
n + X. Hat n chuyén déng theo phwong vudng goc vii phiromg chuyén ding cia hat 0. Cho biét phan (g
toa ra mét nang lugng 5,7 (MeV). Tinh déng nang cia hat nhin X. Coi khéi lugng xdp xi bing s6 khoi.
A, 1B 3 MeV  B. 0,5 MeV C. 8.3 MeV D. 2.5 MeV

Hwéng din:[Pap 4n D]
Theo dinh luét bao todn nang lugng ta cd: Wiea= Kn+ Kx - Ka= 5,7 MeV

= KX_57+5,3—Kn=)KX+Kn:11 (1)

E( =mK +mK - 12K -K=21,2(2)
%% 5+1%19

T (1) va (2) » K=2,5MeV

III. BAI TAP LUYEN TAP

Cau 1. Chon ding. Xét phong xa: 1y L a4y, Trong d6 Zx va Axla:
A.Zx=Z -2 va Ax=A-2. B. Zx=Z va Ax=A
C. Zx=Z -2 va Ax=A-4. D.Zx=7Z +1 va Ax=A

Cau 2. Chon diing. Xét phong xa: ¥ - Fyary Trong d6 Zxva Axla:
A.7Zx=7 -1 va Ax=A. B. Zx=7-2 va Ax=A-2
C. Zx=Z -2 va Ax=A-4. D. Zx=7Z +1 va Ax=A

Cau 3. Chon diing. Xét phong xa: #Y — y % v X . Trong d6 Zxva Axla:

A.Zx=7+1 va Ax=A. B. Zx=Z7-2 va Ax=A-4

C.Zx=7Z va Ax=A. D.Zx=7-1va Ax=A

C:Zlu 4. U238 sau mot loat phdng xa bién ddi thanh chi, hat so cép va hat anpha Phuong trinh biéu dién bién
doi:

A.Z8U - *Pb + 60 +2 % B. 28U - *™Pb + 80 + 6%
92 82 -1 92 82 -1
C.38[J _, 6 pp + 4 +F D. 2380 _ 26ph +q + ©

Cau 5. Chon tra 16i ding: Phuong trinh phong xa: ¥Cl +4X — n + " Ar . Trong d6 Z, A la:

17 V4 18

AZ=1;A=1 B.Z=1;A=3 C.Z=2;A=3 D.Z=2;A=4.

Cau 6. Tim gia tri x va y trong phan ng hat nhan **Ra — d +* Rn
88 y
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A.x=222;y =84 B. x =222:y = 86 C.x=224;y=84 D.x =224,y = 86

Cau 7. Hat nhan 2*¥J phong xa phat ra hat a, phuong trinh phéng xa la:

AU 8+ B U - a+2'Th C. MU - a+2U D.™U — *He +*Th
232
U

a2 @ g1 ai 92 ']
Cau 8. Hat nhan urani 23;‘}Jphﬁn rd phong xa cho hat nhan con Thori 23‘9‘0Th thi d6 I4 sy phong xa:

A. B.§ C.B" D.y
Cau 9. Xac dinh ky hiéu hat nhan nguyén tir X ciia phuong trinh: *He + 27 Al - P+ X
A. ;n B. i‘l‘N a C. ﬁ'Na D. i‘:}Ne

Cau 10. Chon tra 16i dang. Trong 10 phan tng hat nhan cta nha may dién nguyén tir hé sb nhan no trén co tri
sO.

A.S>1. B. S #1. C.S<l. D.S=1

Cau 11. Nguoi ta co thé kiém soat phan tmg day chuyén bang cach:

A. Lam cham notron bang than chi. B. Hap thu Notron chdm bang cac thanh Cadimi.
C. Lam cham no tron bang nudc ning. D.AvaC.

Cau 12. Chon dung. Ly do ctia viéc tim cach thay thé ning lwong phan hach bang ning luong nhiét hach 1a:
A. Tinh trén mot cung don vi khoi Iugng 1a phan ung nhiét hach toéa ra nang lugng nhiéu hon phan ting phan
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hach.

B. Nguyén liéu ctia phan g nhiét hach c6 nhiéu trong thién nhién. Phan tmg nhiét hach dé kiém soat.

C. Phan tng nhiét hach d& kiém soat.

D. Nang Iugng nhiét hach sach hon nang lugng phan hach.

Cau 13. Céc phan tng hat nhan khéng tuan theo

A. Dinh lut bao toan dién tich B. Dinh luat bao toan s khéi

C. Dinh luat bao toan dong luong D. Dinh luét bao toan khdi luong

Ciau 14. Bo sung vao phan thiéu ctia phét biéu sau:” Mot phan tng hat nhan toa nang lugng thi khdi lwong
cua cac hat nhan trudc phan Gng khéi lwong ctia cac hat nhén sinh ra sau phan tng “

A. nhé hon B. bing véi (dé bao toan ning luong)

C. 16n hon D. c6 thé nho hodc 16n hon

Ciau 15. Cau nao sau day 1a sai khi noi vé sy phong xa.

A. Téng khéi luong cua hat nhan tao thanh co khéi lugng 16n hon khéi luong hat nhan me.
B. khong phu thudc vao cac tac dong bén ngoai.

C. hat nhan con bén hon hat nhan me.

D. La phan ung hat nhan ty xay ra.

Cau 16. Khi n6i vé phan mg hat nhan téa ning luong, didu nao sau day la sai?

A.Céc hat nhin san phdm bén hon cac hat nhin tuong tac

B. Téng d6 hut cac hat tuong tac nho hon téng d6 hut khéi céc hat san phﬁm.

C. Tong khéi lugng cac hat twong tac nho hon téng khdi lwong cac hat san pham.

D. Téng ning luong lién két cia cac hat san pham 16n hon tong ning lwong lién két cia cac hat twong tac
Cau 17. Phan tng sau day khong phai 1a phan ting hat nhan nhan tao

A. 38U = *He + 2*Th B.7 Al +a - P+ 'n

92 2 90 13 15 0
C.*He+'"“N - "0 +'H D.2U+'n o U

2 7 8 1 92 0 92

Céu 18. Tim phat biéu Sai:

A. Hai hat nhan rit nhe nhu hidrd, héli két hop lai véi nhau, thu ning lugng 1 phan ng nhiét hach

B. Phan tng hat nhan sinh ra cac hat c6 tong khdi luong bé hon khdi luong cac hat ban dau 1a phan tng toa
nang lugng

C. Urani thuong dugc dung trong phan tmg phan hach

D. Phan tng nhiét hach téa ra ning lugng 16n hon phan tng phan hach néu khi dung cing mét khéi lugng
nhién liéu.

Ciau 19. Chon phat biéu khong diing

A. Hat nhan c6 niang lugng lién két riéng cang 16n thi cang bén vimng

B. Khi lyc hat nhan lién két cac nuclon dé tao thanh hat nhan thi luén c6 su hut khbi

C. Chi nhitng hat nhan nang mai c6 tinh phong xa

D. Trong mét hat nhan c6 s6 notron khéng nho hon s6 proton thi hat nhan d6 c6 ca hai loai hat nay

Céu 20. Nhan xét nao vé phan Gmg phan hach va phan tng nhiét hach 1a khéng ding?

A. Sy phan hach 1a hién tugng mdt hat nhan nang h?ip thu mot notron chdm rdi v& thanh hai hat nhan trung
binh cung véi 2 hodc 3 notron.

B. Phan ting nhiét hach chi xay ra & nhiét d¢ rat cao.

C. Bom khinh khi dugc thye hién boi phan ting phan hach.

D. Con nguoi chi thuc hién dugc phan ung nhiét hach dudi dang khong kiém soat duoc.

Cau 21. Khi mot hat nhan nguyén tir phong xa lan lugt mot tia a réi mot tia B thi hat nhan nguyén tir s& bién
dbi nhur thé nao?

A. S6 khdi giam 4, s6 proton giam 1. B. S6 khdi giam 4, s6 proton giam 2.
C. S0 khoi giam 4, so proton tang 1. D. S0 khoi gidm 2, so proton giam 1.
Cau 22. Mot nguyén tir 23U phéan hach téa ra 200MeV. Néu 2g chat d6 bi phan hach thi ning luong toa ra.

10 10 10 10
5191’331.01)1{'& tac dung cﬁlg‘b%'r% %{% q{J,'h:;lt nhan 9§e C(O:.ﬂllg ’t%c OthJ:finh hai hat nl%nl‘%‘é' JBQétJin =9,0112u;m

=4,0015; m =1,0087u. D& phan mg trén xay ra thi birc xa Gamma phai c6 tin s6 t6i thiéu 12 bao nhiéu?

A. 2,68.10°°Hz. B. 1,58.10*Hz. C. 4,02.10*°Hz. D. 1,12.10*Hz.
Céu 24. Hat nhan 2Rn phong xa o. Phan trim ning luong téa ra bién d6i thanh dong ning cua hat a:
A. 76%. B. 98,2%. C. 92%. D. 85%.
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Cau 25. Bom nhiét hach dung lam phan tng D + T U He +n + 18MeV. Néu c6 mot kmol He tao thanh thi

nang luong toa ra 1a:(khéi lugng nguyén tir da biét).

A.23,5.10"]. B. 28,5.10"]. C.25,5.10"]. D. 17,34.10" J.
Cau 26. Nang lugng lién két riéng ctia >°U 1a 7,7MeV khdi lwong hat nhan U la:(m =1,0073u; m =1,0087u)
A. 234,0015u. B. 236,0912u. C. 234,9721u. D. 234,1197u.
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Cau 27. Nang lugng can thiét dé phan chia hat nhan '“Cethanh 3 hat o (cho m =12,000u; m = 4,0015u; m
=1,0087u). Budc song ngan nhat cua tia gamma d€ phan ing xay ra.

A.301.10°A° B. 296.10°A°. C.396.10°A°. D. 189.10°A°.
Cau 28. Khi ban ph4 Al biang hat o. Phan tmg xay ra theo phuong trinh: 27 Al +a - °P + 'n . Biét khi
13 13 15 0

luong hat nhan mai=26,974u; mp=29,970u, ma=4,0013u. B6 qua dong nang cua cac hat sinh ra thi ning luwong
t6i thiéu dé hat o dé phan mg xay ra.

A. 2,5MeV. B. 6,5MeV. C. 1,4MeV. D. 3,1671MeV.

CAu 29. Hat He c6 khdi lugng 4,0013u. Nang lugng toa ra khi tao thanh mot mol He:

A. 2,06.10"]. B. 2,754.10"]J. C.20,6.10"J. D.27,31.10"]

Cau 30. Bin hat a vao hat nhan ' N ta c6 phan tmg: “N +0 — 7P + p . Néu cac hat sinh ra c6 cing vén toc
7 7 8

v v6i hat o ban dau. Tinh ti sé ciia dong ning cua cac ban déu va cac hat méi sinh ra.

A. 3/4. B. 2/9. C. 1/3. D. 5/2.

Cau 31. Xét phan tng: A 0 B+ a. Hat nhan me ding yén, hat nhan con va hat o, ¢6 khéi luong va dong nang
lan Iuot 1a ms, K, mava Ka. Ti ) gitta Ks va Ka

A. mB/ma B. 2mg¢/ms C. mo/ms D. 4ma/ms
Cau 3 %lu'%n% can thiét dé han chia hat =4,0015u)
s 3% St 4G plggshia
6 C a
A. 7,2657MeV. B. 5,598MeV. C. 8,191MeV. D. 6,025MeV.

Cau 33. Mot nha may dién nguyén tir ding 2**U phan hach toa ra 200MeV. Hiéu suét ctia nha may 1a 30%.
Néu cong suét ciia nha may 1a 1920MK thi khdi lwong 2**U cin dung trong mot ngay:

A. 0,6744kg. B. 1,0502kg. C. 2,5964kg. D. 6,7455kg

Ciau 34. Polom phong xa bién thanh chi theo phan tng: 2'OPo D a + 2%Pb. Blet m =209,9373u; m =

Po He

4,0015u; mpb=205,9294u. Nang lugng cuc dai toa ra & phan ung trén la:
A.954.10M]. B. 86,7.1071]. C.5,93.101]. D. 106,5.107"].

Cau 35. Tinh niang luong toa ra khi ¢6 1 mol U235 tham gia phan ung: ®°U + % — 3 ' + K"+ ¥Bq .

Cho biét: mu= 235,04 u, mxr= 93,93 u; mea= 138,91 u; ma=1,0063 u; lu=1,66.10""kg.

A. 1,8.10"kJ B. 0,9.10"kJ C.1,68.10%J D. 1,1.10°KJ

Cau 36. Mot hat nhan 6 khoi lugng m = 5,0675.10*'kg dang chuyén dong véi dong nang 4,78MeV. Dong
lugng cia hat nhan la

A. 2,4.10°%kg.m/s. B. 3,875.10%%kg.m/s C. 8,8.10°°kg.m/s. D. 7,75.10%kg.m/s.

Cau 37. Hat P616ni (A= 210, Z = 84) diing yén phong xa hat o tao thanh chi Pb. Hat a sinh ra ¢6 dong nang

Ka=61,8MeV. Nang lugng toa ra trong phan Gng la
A. 63MeV B. 66MeV C. 68MeV D. 72MeV

Céu 38. Do hut khdi khi tao thanh cac hat nhan 2D} *T', *He 1an luot la Amp= 0,0024u; Amr= 0,0087u;

Ampne= 0,0305u. Phan Gmg hat nhan 2D + 375~ *He'+ 'n toa hay thu bao nhiéu ning luong?

A.Toa 18,0614 eV B.Thu 18,0614 eV C. Thu 18,0614 MeV D. Téa 18,0711 MeV

Cau 39. Bom nhiét hach dung phan tmg: D+ T 0 a +n. Biét khdi luong cua cac hat nhan D, T va a lan luot
1a mp = 2,0136u, mr = 3,0160u, me= 4,0015u va ma = 1,0087u; 1u = 931 (MeV/c?). Nang luong toa ra khi 1
kmol heli dugc tao thanh la

A. 1,09. 10 MeV B. 1,74. 10" kJ C.2,89. 10" kJ D. 18,07 MeV

Cau 40. Nguoi ta ding proton bin pha hat nhan Béri dimg yén. Hai hat sinh ra 1a Héli va X. Biét prton c6
dong nang K= 5,45MeV, Hat Héli c6 van tde vudng gbdc voi van tdc cua hat préton va c6 dong nang KHe =
4MeV. Cho rang d6 16n cua khéi lwong cia mét hat nhan (do bang don vi u) xdp xi bang s khdi A ciia no.
Dong ning cta hat X bang

A.6,225MeV. B.1,225MeV. C. 4,125MeV. D. 3,575MeV.

Cau 41. Nguoi ta dung hat proton bin vao mot hat nhan bia dimg yén dé gy ra phan tng tao thanh hai hat
gidng nhau bay ra v&i ciing d6 16n dong ning va theo cac hudng lap v6i nhau mot goc 16n hon 120°. Biét s6
khéi cua hat nhan bia 16n hon 3. Két luan nao sau dy ding?
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A. Khoéng du dir lidu dé két luan B. Phéan ting trén 1a phan Ung tdéa nang lugng

C. Ning luong ctia phan tmg trén bang 0 D. Phan tng trén la phan rng thu nang lugng

Céu 42. Cho hat o bian pha vao hat nhan nhom %Al dang déng yén, sau phan Gng sinh ra hat notron va hat
nhan X. Biét ma =4.0015u, mai = 26,974u, mx = 29,970u, ma= 1,0087u, luc> = 931MeV. Phan g nay toa
hay thu bao nhiéu ning luong? Chon két qua diing?

A.Toa nang luong 2,9792MeV. B.Toa nang lugng 2,9466MeV.

C.Thu nang lugng 2,9792MeV. D.Thu nang lugng 2,9466MeV.

Cau 43. Mot proton co dong nang Kp=1,5MeV ban vao hat nhan Li dang dimg yén thi sinh ra 2 hat X ¢6 ban
chat giong nhau va khong kém theo birc xa gammA. Tinh dong ndng cuia moi hat X? Cho mri=7,0144u;
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mp=1,0073u; mx=4,0015u; luc’=931MeV.
A.9,4549MeV. B.9,6MeV. C.9,7MeV. D.4,5MeV.

Cau 44. Cho phan trng hat nhan D + Li 0 n + X. Pdng nang cua cac hat D, Li,nva X lan luot 13: 4 MeV; 0;

12 MeV va 6 MeV.
A. Phan tng thu nang lugng 14 MeV B. Phan tng thu nang lugng 13 MeV
C. Phan ung toa nang lugng 14 MeV D. Phan tng tod nang lugng 13 MeV

Cau 45. Hat nhan **Ra phong ra 3 hat o va mot hat B-trong chudi phong xa lién tiép. Khi d6 hat nhan con tao

thanh Ia
A. 22X B. 21X C. 22X D. 24X

Cau 46. Hat Triti (T) va Doteri (D) tham gia phan ing nhiét hach tao thanh hat a va notrén. Cho biét d6 hut

khéi cua cac hat Amr = 0, 0087u,; Amp = 0, 0024u,; Ama =0, 03051 ,1u = 931 MeV/c?. Ning luogng téa ra tir
mot phan ung la:

A. 18,0614 ] B.38,7296 MeV C.38,7296 J D.18,0614 MeV

Ciu 47. Tinh ning luong t6i thiéu can thiét dé tach hat nhan Oxy (O16) thanh 4 hat anpha. Cho khéi lugng
cua cac hat: mo=15,99491u; ma=4,0015u va lu =931 MeV/¢?

A. 10,32477 MeV B. 10,32480 MeV C. 10,32478 MeV D. 10,33 MeV

Céau 48. Phan tng hat nhan: D + D 0 *He + n. Cho biét d hut khi cia D 1a 0,0024u va tong ning luong nghi
clia cac hat trudc phan g nhiéu hon tong ning lwong nghi ctia cac hat sau phan tng 1a 3,25 MeV, luc?
=93] MeV. Nang luong lién két cua hat nhan 3He 1a

A.7,7187 MeV B. 7,7188 MeV C.7,7189 MeV D. 7,7186 MeV

Cau 49. Nha may dién hat nhan c6 cong suét phat dién 182.107 K, dung nang luong phan hach cta hat nhan
U235 v6i hiéu suit 30%. Trung binh mdi hat U235 phan hach toa ra ning lugng 200 MeV. Trong 365 ngay
hoat dong nha may tiéu thy mot khdi lugng U235 nguyén chat 1a

A. 2333 kg B. 2461 kg C. 2362 kg D. 2263 kg

Cau 50. D€ phan (ng 12C +vy 0O 34He c6 thé xay ra, luong tir y phai c6 niang lugng tdi thleu la bao nhiéu? Cho

biét mc= 11 ,9967u; ma=4,0015u; 1u 1c2=931MeV.

A. 7,50MeV. B. 7,44MeV. C. 7,26MeV. D. 8,26MeV.

Ciu 51. Hat nhan 2%Ra ban dau dang dung yén thi phong ra hat a c6 dong ning 4,80MeV. Coi khdi luong
mdi hat nhan xap xi vai s6 khéi cia nd. Nang lugng toan phan téa ra trong sy phan ri nay 1a

A. 4,89MeV B. 4,92MeV C. 4,97MeV D. 5,12MeV

Cau 52. Hat a c6 dong ning Ka= 3,51 MeV bay dén dap vao hat nhan nhém dimg yén gy ra phan tmg

7 Al +ad’~ P + X . Gia sir hai hat sinh ra c6 cing dong ning. Tim van té¢ ciia hat nhan photpho va hat nhin
X. Bié:c rr:ing phan tmg thu vao ning luong 4,176.10"3J. Co thé 1ay gan diing khdi luong ciia cac hat sinh ra
theo s0 khoi mp= 30u va mx= lu.

A. Vp=17,1.10°m/s; Vx=3.9.10°m/s. B. Vo= 7,1.10°m/s; Vx=3,9.10°m/s

C. Vp=1,7.10°m/s; Vx=9,3.10°m/s D. Vp=1,7.10°m/s; Vx=9,3.10°m/s

Cau 53. Khi mot electrong gip mot positron thi s& ¢ sy huy cip theo phwong trinh ¢*+ey + y. Biét khbi

lugng cua eletron 13 0,5411 MeV/c? va ning luong ctia mdi tia y 1a SMeV. Gia str electron va positron c6 cling
dong nang. BPong nang cua electron la

A. 4,459 MeV B. 8,9MeV C. 25MeV D. 247MeV
a+"“N o 'H+170

Céu 54. Cho hat a bin pha vao hat 7 1 8 . Ta thay hai

nhan "N ding yén gay ra phan

ung:

hat nhan sinh ra c6 cing vén tdc (ca huéng va d9 16n) thi dong nang cua hat a 1a 1,56MeV. Xem khéi lwong
hat nhan tinh theo don vi u (1u = 1,66.10%" kg) gan ding bang s6 khi ciia n6. Nang lugng ctia phan tng hat
nhan la:

A.-1,21MeV B.-2,11MeV C. 1,6TMeV D. 1,21MeV

Ciu 55. Bén mot hat proton ¢ khdi lucmg mp vao hat nhan % Li dung yén. Phan ing tao ra hai hat nhan X
gidng hét nhau c6 khéi luong mx bay ra ¢ cung do 16n van toc va cting hop véi phuong ban du cua proton

ALLLLLLLLALLLALLLALLLALLALLALLALLALLALLLALLALLLALLALALLLALLLALLLLLLLALLLL L LSS LS LSS



TRUNG TAM LUYEN THI BPAI HOC TAN PHUONG - 247 DINH TIEN HOANG - BMT

mot goc 45°. Ti s6 d6 16n vén tdc cua hat X (v?) va hat proton (v) la:
' m v' m v _m '
R 2, B =2 R

v my v my vV my v

Cau 56. Cho phan tng hat nhan sau:a + N - p ¥ 70 . Hat a chuyén dong voi dong nang 9,7MeV dén
bén vao hat N dimg yén, sau phan Gmg hat p c6 dong ning Kp= 7MeV. Cho biét mn= 14,003074u; mp=

1,007825u; mo = 16,999133u; moe= 4,002603u. Xac dinh goc giita cac phuong chuyén dong cua hat a va hat

p?
A. 41° B. 60° C.25° D. 53°

Céu 57. Hat >'°Po phong xa a giai phong 10 MeV. Tinh tdc d6 ctia hat a va hat nhan con
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R A A A A AT A AR AL R R LR R AR RN
A. 2,18.10" m/s va 0,24.10° m/s B.2,17.10" m/s va 0,42.10° m/s
C.2.10" m/s va 0,24.10° m/s D. 2,18.10" m/s va 0,54.10° m/s

Cau 58. Cho mot proton c¢6 dong ning Kp=2,5MeV bén ph4 hat nhan *Li dang ding yen Biét mp=1,0073u;
=7,01442u; mx = 4,0015u; 1u =931 5MeV/c Sau phan tng xut hién hai hat X giéng hét nhau c6 cing

d(f)ng nang va hop v6i phuong chuyén dong cua proton mot goc ¢ nhu nhau. Coi phan tng khong kém birc xa
y. Gia tri cua ¢ 1a:

A. 39,45° B. 41,35° C.78,9° D. 82,7°

Cau 59. Cho phuong trinh phong xa cua 1 hat: X* OY*'+ Z*2 + AE. Biét phan tng khong kém theo tia y va

khéi lwong cac hat 14y bang sé khdi. AE 1a ning luong téa ra tir phan ung trén, Ki; K212 dong ning cua cac
hat sau fPhan ung. Tim hé thuc dur_lg _ _
A A A
2 1 1
"AE A B. AE A4 C.K AE A4, D.K,
1
1 1 1 A
- _E
B —A
2

A 1

Céu 60. Cho phuong trinh phong xa cta 1 hat: X* OYA'+ Z*? + y + AE. Biét khéi lugng céc hat 1iy bang s6

khdi. AE 1a ning lugng toa ra tir phan mg trén, Ki; K2 1a dong ning cta cac hat sau phan tng. Tim hé thirc

dung. _ _ —
A A A
J=A2(AE+£ B. Kl 1Af;/q CK 1AEA2 DK]
] | 1 A
E
) = =A
T 2

Cau 61. (CD 2007): Cac phan ung hat nhan tuan theo dinh luét bao toan

A. sb nuclon. B. 50 notron (notron).  C. khéi luong. D. sb proton.

Céu 62. (CD 2007): Xét mot phan ung hat nhan: 2H + >H — 3He + 'n . Biét khdi luong cua cac hat nhan 2
1 1 2 0 1

H 12 mu=2,0135u; mue = 3,0149u; mn= 1,0087u; 1 u= 931 MeV/c?. Niang lugng phan tng trén toa ra la

A.7,4990 MeV. B. 2,7390 MeV. C. 1,8820 MeV. D. 3,1654 MeV.

Cau 63. (PH 2007): Phan rng nhiét hach la sy

A. két hop hai hat nhan rat nhe thanh mot hat nhan nang hon trong diéu kién nhiét d6 rat cao.
B. két hop hai hat nhan c6 sb khi trung binh thanh mot hat nhan rit ning & nhiét do rat cao.
C. phan chia m¢t hat nhan nhe thanh hai hat nhan nhe hon kém theo su tda nhiét.

D. phan chia mgt hat nhan rat nang thanh cac hat nhan nhe hon.

Cau 64. (CD 2008): Phan tng nhiét hach 1a

A. Ngudn gbc ning lugng cua Mit Troi.

B. Sy tach hat nhan nang thanh cac hat nhan nhe nho nhiét do cao.

C. Phan rng hat nhan thu nang lugng.

D. Phan ting két hop hai hat nhan c6 khdi lwong trung binh thanh mét hat nhan ning.

Céu 65. (PH 2008): Hat nhan A dang dung yén thi phan rd thanh hat nhan B ¢6 khéi luong ms va hat a co

khdi lwong ma. Ti s6 gitta dong ning cua hat nhan B va dong ning ciia hat a ngay sau phén ra bang:

m (m Y m (m Y
A_“ C.-£ D'l_ql
B.l_ﬂl
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m m m m
B L qJ a t BJ

Cau 66. (CP 2009): Cho phan img hat nhan: *Nd + 'H is *He + *Ne . Lay khéi luong céc hat nhan

#Na; **Ne; *He; 'H lan lugt 12 22,9837 u; 19,9869 u; 4,0015 u; 1,0073 u va lu =931,5 MeV/c?. Trong phin
ung nay, nang luong

A. Thu vao la 3,4524 MeV. B. Thu vao 14 2,4219 MeV.

C.Toarala2,4219 MeV. D. Téarala 3,4524 MeV. _

Céu 67. (PH 2009): Trong su phan hach ctia hat nhan *¥U, goi k 12 hé s6 nhan notron. Phét biéu nao sau day
la dang?

A. Néu k < 1 thi phan tng phan hach day chuyén xay ra va nang luong téa ra ting nhanh.
B. Néu k > 1 thi phan tmg phan hach diy chuyén tu duy tri va c6 thé gy nén bung no.

C. Néu k > 1 thi phan tng phan hach day chuyén khong xay ra.

D. Néu k = 1 thi phan tmg phan hach diy chuyén khong xay ra.

Cau 68. (PH 2009): Cho phan tng hat nhan: *7T + ?D: - *He + X . Liy d6 hut khdi ctia hat nhan T, hat nhan

D, hat nhan He 14n luot 12 0,009106 u; 0,002491 u; 0,030382 u va lu=931,5 MeV/c™. Nang lugng toa ra ciia
phan tmg x4p xi bang

A. 15,017 MeV. B. 200,025 MeV. C. 17,498 MeV. D. 21,076 MeV.

Cau 69. (DH 2010) Hat nhan 2'%Po dang dirng yén thi phong xa a, ngay sau phong xa do, ddng ning cua hat

a

A. L6n hon dong nang cia hat nhan con.
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B. Chi c6 thé nho hon hodc bang dong ning cua hat nhan con.

C. Bang dong ning cua hat nhan con.

D. Nho hon ddng nang ctia hat nhan con.

Céu 70. (PH 2010): Dung mot proton co dong ning 5,45 MeV ban vao hat nhan #Be dang ding yén. Phan
ung tao ra hat nhan X va hat o. Hat a bay ra theo phuong vuong goc voi phuong tdi ciia proton va co dong
ning 4 MeV. Khi tinh dong ning cia cac hat, 1dy khoi luong cac hat tinh theo don vi khdi luong nguyén tir
bang s khéi cia chiing. Nang lugng téa ra trong phan (mg nay bang

A. 3,125 MeV. B. 4,225 MeV. C. 1,145 MeV. D. 2,125 MeV.
Cau 71. (PH 2010): Phong xa va phan hach hat nhan

A. déu c6 sy hap thu notron cham. B. déu la phan mg hat nhén thu ning luong.
C. déu khong phai 1a phan Gmg hat nhan. D. déu 1a phan tng hat nhan toa niang luong.

Céu 72. (PH 2010): Cho phan tng hat nhan *H + *H: - *He + 'n +17, 6MeV . Ning luong toa ra khi tong

hop duge 1 g khi heli x4p xi bang

A. 4,24.10%). B. 4,24.10°]. C. 5,03.10"J. D. 4,24.10"J.

Cau 73. (PH 2010): Dung hat proton c¢6 dong ning 1,6 MeV bén vao hat nhén liti 7Li dimg yén. Gia sir sau
phan tng thu dugc hai hat gidng nhau c6 cung dong ning va khong kém theo tia y. Biét niang lugng toa ra
ctia phan mg 1a 17,4 MeV. Pong ning ctia mdi hat sinh ra 1a

A. 19,0 MeV. B. 15,8 MeV. C. 9,5 MeV. D. 7,9 MeV.

Cau 74. (PH 2010): Phan tng nhiét hach la

A. su két hop hai hat nhan c6 s6 khéi trung binh tao thanh hat nhan ning hon.

B. phan ung hat nhan thu nang lugng.

C. phan tng trong d6 mdt hat nhan nang v& thanh hai manh nhe hon.

D. phan trng hat nhan tda nang lugng.

Cau 75. (PH 2010): Poloni ™Po phong xa a va bién ddi thanh chi Pb. Biét khdi lugng cac hat nhan Po; a;
Pb lan luot 1a: 209,937303 u; 4,001506 u; 205,929442 u va 1 u =931, 5 MeV/c?. Ning luong toa ra khi mot
hat nhan pdloni phan ra x4p xi bang

A. 5,92 MeV. B. 2,96 MeV. C. 29,60 MeV. D. 59,20 MeV.

Cau 76. (PH 2011) Gia sir trong mot phan tng hat nhan, tong khdi lugng cua cac hat truée phan ing nho
hon tong khéi luong céac hat sau phan tmg 13 0,02 u. Phan tng hat nhan nay

A. tod nang lugng 1,863 MeV. B. thu nang lugng 1,863 MeV.

C. tod nang lugng 18,63 MeV. D. thu nang lugng 18,63 MeV.

Céu 77. (DH 2011) Bén mot protén vao hat nhan iLi dimg yén. Phan tng tao ra hai hat nhan X gléng nhau
bay ra voi cung tdc d6 va theo cac phuong hop véi phuong t6i cua proton cac goe bang nhau 1a 600 Lay khéi
lwong cta mdi hat nhan tinh theo don vi u bang sé khéi ciia né. Ti s6 gitra tbe d6 cua proton va toc do cua hat
nhén X la

B. 2. D. 4.
Al

Cau 78. (PH 2011) Mot bat nhan X ding yén, phong xa o va bién thanh hat nhan Y. Goi mi va mz, viva vz,
Kiva Ko twong tng 1a khoi luong, toc d9, dong ndng cia hat a va hat nhan Y. HE thirc nao sau day la dang?

\% A% \% \%

-1 —_m, _Kz —_— B—2 —le_ —€. I—_ml— —Kl_ —D—1 —_m, —Kl
K,

v, m K vi m K, v, m, K, v, m K,

Céu 79. (CP 2012)Cho phan tmg hat nhan : 2D +*> D -3 He +' n . Biét khéi luong cua > D,* He,' n 1an luot

1 1 2 0 12 0
12 mp-2,0135u; mue=3,0149 u; ma= 1,0087u. Nang lugng toa ra ctia phan ting trén bang
A. 1,8821 MeV. B. 2,7391 MeV. C. 7,4991 MeV. D. 3,1671 MeV.
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Céu 80. (CP 2012)Cho phan tmg hat nhan: X+ ° F - * He +' O . Hat X 1a
9 2 8

A. anphA. B. notron. C. doteri. D. proton.

Cau 81. (PH 2012)Trong mot phan tng hat nhan, c6 sy bao toan

A. sO proton. B. s0 nuclon. C. s0 notron. D. khoi lugng.

Ciu 82. (PH 2012)Tong hop hat nhan heli *He tir phan tng hat nhan 'H + Li — *He + X . Mdi phan tng
2 1 3 2

trén toa ning luong 17,3 MeV. Ning luong toa ra khi tong hop duge 0,5 mol heli 1a

A. 1,3.10* MeV. B. 2,6.10* MeV. C.5,2.10* MeV. D.2,4.10* MeV.

Céau 83. (CP 2013)Trong phan ing hat nhan “F+'p = 0 + X, hat X la:

A. electron B. Proton C. hata D. pozitron

Céu 84. (PH 2013)M4t 10 phan ting phén hach c6 cf)ng‘suét 200 MW. Cho rang toan bd ning luong ma 16
phan g nay sinh ra déu do sy phan hach cua *°U va dong vi nay chi bi tiéu hao boi qua trinh phan hach.
Coi
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m&i niim co 3635 ngay; méi phan hach sinh ra 200 MeV; s6 A-vé-ga-drd Na=6,02.10% mol"', Khoi lugng U

ma 10 phan g tiéu thu trong 3 ndm la
A. 461,6 kg. B. 461,6 g. C. 230,8 kg. D. 230,8 g.

Cau 85. (PH 2013)Dung mdt hat a c6 dong ning 7,7 MeV ban vio hat nhan ™ N dang ding yén gay ra

phanimga +* N ! p +!7 O . Hat préton bay ra theo phuong vudng gbc v6i phuong bay t6i cua hat a.
7 1 8
Cho khéi luwong céac hat nhan: ma= 4,0015u; mp= 1,0073u; mni4= 13,9992u; mo17=16,9947u. Biét lu=931,5
MeV/c*. Bong nang ctia hat nhan ¥ O 1a
A. 2,075 MeV. B. 2,214 MeV. C. 6,145 MeV. D. 1,345 MeV.
DAP AN

1C | 2A | 3C 4B | SA | 6B | 7B 8A | 9A | 10D| 1B | 12B | 13D | 14C | 15A

16C | 17A | 18A | 19C | 20C | 21A | 22D | 23D | 24B | 25D | 26C | 27B | 28D | 29B | 30B

31C [ 32A | 33D [ 34A [ 35C | 36C [ 37A | 38D | 39B [ 40D | 41D [ 42C [ 43A | 44C [ 45B

46D | 47D | 48B | 49A | S0C | 51A | S2C | S3A | 54A | 55D | 56D [ 57B | 58D | 59A [ 60A

61A | 62D | 63A [ 64A | 65A | 66C [ 67B | 68C | 69A | 70D | 71D [ 72D | 73C | 74D [ 75A

76D | 77D | 78D [ 79D | 80D | 81B | 82B | 83C | 84C | 85A

BAI 3: PHONG XA
L.TOM TAT LY THUYET
1. Pinh nghia
Phong xa 1a qua trinh phan ra tu phat ctia mot hat nhan khong bén viing (tu nhién hay nhan tao). Qua trinh
phan ra nay kém theo su tao ra cac hat va co thé kém theo su phat ra cac buc xa dién tur. Hat nhan ty phan
ra goi la hat nhan me, hat nhan dugc tao thanh sau phan ra goi 1a hat nhan con.
2. Cac dang phong xa

a) Phéng xa O: AX 029y + ‘He

- Ban chét 1:21 dong hat nhan ‘.*He mang dién tich duong, vi thé bi léch vé ban tu 4m
- I6n hoa chat khi manh, vén toc khoang 20000km/s. va bay ngoai khong khi khoang vai cm.

- Phong xa o 1am hat nhan con 1ii 2 6 trong bang hé thong tuan hoan
b) PhongxaP :*X - e+ Y
z -1 z+l

- Ban chét a dong electron, vi thé mang dié€n tich am va bi 1&ch vé phia tu dién duong.
- Van téc gan bang van toc anh sang, bay dugc vai mét trong khong khi va vai mm trong kim loai.

- Phong xa B~ 1am hat nhan con tién 1 6 trong bang hé thdng tuan hoan so v6i hat nhan me.

I + VA 0 A
c) PhongxaP :*X - e+?Y
VA +1 Z-1
- Ban chét 1a dong hat pozitron, mang dién tich duong, vi thé 1éch vé ban tu am.

- Céc tinh chét khac tuong tu B
- Phéong xa B* 1am hat nhan con It 1 6 trong bang hé thong tudn hoan
d) Phong xa y:

- Tia y 1a song

0" m) va 1a hat pho ton ¢6 ning lugng cao.

- Tia y c6 kh4 t nhiéu

- Tia y thuong di kénj tia a va B, khi phong xa y k}lang-laj hat nhan bién doi.

I.lli.-"f
ol |-

- Tia y gdy nguy hai cho sy song.

3. Dinh luit phéng xa
a) Chu ky ban ra
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Trong qua trinh phéan rd phong xa, sd hat nhan s& giam theo thoi gian. Cir sau mot khoang thoi gian xéc
dinh T thi m{t ntra s0 hat nhé&n hién c6 bi phan ra, bién doi thanh hat nhan khac. T dugc goi 1a chu ky ban
rd cua chat phong xa.

t=0 t=T t=2T
b) Coéng thirc ciia dinh luat phong xa

v Hing s6 phong xa: A= n2

)

v Theo s6 hat nhan
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L\\\\\\\\\\\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\\.\.\.\.\.\.\.\.\.\\‘n\\\\\\\\\\\\\\\\\\\\

M ]u s ImL nhan cén lai trong khoi L]'Id'l phong xa sau thisi oian L.

AN la si hat nhin 33 phong xa

v Theo khdi lugng
Gioi mo 14 khéi lugmg ban ddu (1e t=0) cia khéi chit phong xa.
m I khéi lwong eon lai cia khi chit phong xa sau thisd gian t.

Am 1a khdi lwgng cia cac hat nhin di phéng xa

omOmOmOm@y - om0 e 0
0-2 On
0 Lién hé giira s& hat (Nohodc N hode AN) va khéi luong twong img
N 0, e Hn - 56 mol, M=A: 56 khdi . m N
N. M . 06, 02.10% Ohat / moll : s6 hat trong *
n 1mol M

M

1.CAC Vi DU

Vi dy 1. Chat phong xa *'"Po, ban dau ¢6 2,1 g. Xdc dinh so hat nhan ban dau?
A. 6,02.10* hat B. 3.01.10* hat C. 6,02.10** hat D. 6.02.10*' hat

Huéng din:[Pap 4n D]

N=""N =216 02.107=6, 02.10” (hat nh©n Po)
M 210

Wi du 2. Py ch chu ky bin ra 14 138 ngay, ban dau cd 1027 hat, hai sau 414 ngay com lai bao nhiéo hat™

0 B. 1.25 10" hat C. 1.25.10"hat D. 1.25.10"hat
ﬁ} 3 10 hat
Hudng dan [Pap an C]
B _414
N =N"27=10%2 %= 1,25.10° (hat Po cBn sot lai chua kip ph©n r-)

Vi du 3. 2'"Po ¢ chu ky ban 1d 138 ngay, Ban diu cd 20 g hoi sau 100 ngay con lai bao nhiéu hat?
A. 10gB. 12,1g C.11.2g D. 5g

Hu’0’ng dan [Pap an B]

_100

i

m=m2"=20(g).2 **=12,1 (g Po ¢Bn sét lai chua kip ph©n 1 )

Vi du 4: Mat chit phong xa 6 chu ky béan rd 1a 200 ngay, Ban diau ¢d 100 g hoi sau bao lau chat phong xa
trén con lai 20g7
A. 4644 ngdy B.400npay  C.235ngay D, 138 ngay
Huéng din:[Pap an A]
1

_4 Lt

m=m2T 6 20=10022° & 229202 =  =1log0,2 e t= 46439 (ngny)
0 200 2
Vi dy 4. Mot chat phing xa ¢6 chu ky bén ra 1a 200 ngay, tai thii diém t lugng cht con lai 1a 20%. Hoi sau
bao liu ké tr thid diém v, legng chat con lai 5%.
A, 200 ngay B, 40 ngay C. 400 ngay . 600 ngiy
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Huwéng dan:[Pap an C] d

[ _d

N ON2 7O N e
|t;=1t = N,=20%N, - N,22®=0,2N, 5 2 ™= 0,2

L0 .
=5%N IJNLN,,UNUNI;JLUEPN_Zz@ﬂd;bsN--'D
02"

200 =

t=? > N BJ =2 0, 05
l2 2 0 0 0

o 6;2 t—t

mEIm\.,E”JEImq}”'
= =4=2"5 2 =2 5t
- -t =400 (n

_ c_hiav_éch_ové 2200 O, 05 200 2 (gl’l'Y)

Hoic: Ban dau con lai 20%, dén khi con lai 5% tirc 1a giam 4 1an

= Sau 2 chu ky ban ra. t =2T = 2. 200 = 400 ngay.
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AR R E R R E R R R R R R A R A E A E A E R E R A R A R A A A A A A A A A A A R A A A A A R A R A A A R R R A R R R R R R R N

Vi dy 5. “**U phén ri thanh “"Pb vai chu ky ban rd 4,47.10" ndm. Mét khoi da dugc phat hién chira
46,97mg U va 2,315mg *"Pb. Gia sir khoi da khi n'lu'l hinh thanh Is:hnn_g_ chira nguyén to chi va tit ca
hegmg chi ¢ mat trong dé déu 1a san pham phin rid cua 2*U. Tudi cia khéi da do hién nay 1a bao nhiéu?

A. [02.6.10" nam. B. [02.5.10" nam. C.[03.57.10° nam. D. 03.4.10" nam.

Huéng dan:[ Pap an C]
Thoi di€ém ban dau to=0 la khi khoi d4 méi hinh thanh, s6 hat U 1a No, s6 hat P ltc d6 bang 0.
Tai thoi diém t (hién nay)

1 238=46,97mg
[ N,2 T
[ I
m =
_d
|s6 hat U con lai trong khéi da: N=N27
|© N
A
0

| { D _t]

i

(

_1]

i

|s6 hat Pb trong khéi da = s6 hat U dd mat: AN =N, |1 -27] | No|1-2T7] |

\ )l == 206 =
|l ™ 2,315mg N,
4
l
46,97 238 2%
o hia  véch —ewi— | = 5 27=0,946 = Ans = t=-T.log Ans = 0,357142025.10° nim
2,315 206 —_— 2
< ~ ~ ~ — T
1L BAI TAP LUYEN TAP I=2

Cau 1. Tim phat biéu dung vé tia a?
A. Tia a 1a song dién tur
B. Tia a chuyén dong vai toc do trong khong khi 13 3.10° m/s
C. Tia a bi 1éch phia ban tu dién duong
D. Tia a 1 dong hat nhan *He
Cau 2. Tim phat biéu diing vé tia 2
A. Tia B bay véi van téc khoang 2.107 m/s B. Tia B-c6 thé bay trong khong khi hang km.

C. Tia B~bi léch vé phia tu dién tich dién dwong  D. Tia B~ 1a séng dién tir
Cau 3. Tim phat biéu diing vé tia y:
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A. Tia gama c6 budc song 16n hon soéng vo tuyen
B. Tia gama c6 kha nang ddm xuyén kém
C. Tia gama la dong hat electron bay ngoai khong khi
D. Tia gama c6 ban chat song dién tir
Cau4. Tim phat biéu diung?
A. Hién tugng phong xa xay ra cang nhanh & diéu kién ap xuét cao
B. Hién tugng phong xa suy giam khi nhiét 6 phong thi nghiém giam
C. Hién tuong phong xa khong bi phu thudc vao diéu kién moéi truong
D. Hién tugng phong xa chi xay ra trong cac vu nd hat nhan
Cau 5. Tim phat biéu sai?

A. Tia a ¢6 kha nang ion hoa khong khi manh hon tia  va gama

B. Tia B gdm hai loai d6 1a B~ va B*.

C. Tia gama c6 ban chat song dién tir

D. Tia gama ciing ban chét véi tia a va B vi ching déu 1a cac tia phong xa.

CAiu 6. Sau khi phong xa a hat nhan me chuyén thanh hat nhan méi, hat nhdn méi s& bi dich chuyén nhu

thé nao trong bang hé thdng tuan hoan?

A. Khong thay doi B. Tién 2 6 C.Lui2o D. ting 4 6

Cau 7. Sau hién tugng phong xa B~ Hat nhan me s& chuyén thanh hat nhan mai va hat nhan méi sé
A. C6 sb thir ty tang 1én 1 don vi B. C6 s6 thir tu Iui 1 don vi

C. C6 s0 thir ty khong doi D. C6 s0 thur ty tang 2 don vi

Cau 8. Tim phat biéu sai vé tia gama

A. Tia gama c6 the di qua hang mét bé tong B. Tia gama c6 thé di qua vai cm chi

C. Tia gama c6 van tdc dich chuyén nhu anh sang D. Tia gama mén hon tia X
Cau 9. Tim phat biéu sai vé& phong xa

A. C6 ban chit 1 qua trinh bién ddi hat nhan

B. Khong phu thudc vao diéu kién ngoai canh

C. Mang tinh ngu nhién

D. C6 thé xac dinh duge mot hat nhan khi nao s& phong xa.

Cau 10. Tim phat biéu sai vé chu ky ban ra
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A. Chu ky ban ra 1a thoi gian d€ mot nira so hat nhan phong xa
B. Chu ky ban ra phu thudc vao khoi lugng chat phong xa
C. Chu ky ban ra & cac chat khac nhau thi khac nhau
D. Chu ky ban ra doc 1ap véi di€u kién ngoai canh
Cau 11. Tim phét bieu sai vé hién tuong phong xa
A. Phong xa nhan tao la do con nguoi tao ra

o . N In2
B. Cong thuc tinh chuky banralaT=—"

T

.. £ . . , . n , A
C. Sau khoang thoi gian t s6 hat nhan con lai dugce xac dinh theo cong thire N = No.e™".

D. Hing s6 phong xa dugc xac dinh bang cong thire A =T /In2

Cau 12. Dai luong nao sau ddy dic trung cho timg loai chat phong xa?

A. Khbi luong B. S6 khoi C. Nguyén tir s6 D. Hang sb phong xa
Cau 13. Trong qua trinh phan ra, s6 hat nhan phong xa

A. Tang theo thoi gian theo dinh luat ham sé mii  B. Giam theo thoi gian theo dinh luat ham s6 mii
C. Ti 1€ thuan véi thoi gian D. Ti 1€ nghich véi thoi gian

Cau 14. Chon sai. Hién tugng phong xa la

A. qua trinh hat nhan ty dong phat ra tia phong xa va bién d6i thanh hat nhan khac

B. phéan Ung tda nang lugng

C. truong hop ri€ng cia phan Gng hat nhan

D. qua trinh tudn hoan ¢ chu ky

Ciau 15. Két luan nao sau ddy vé ban chét clia cac tia phong xa khong ding?

A. Tia a la dong hat nhan nguyén t
B. Tia Bla dong hat mang dién
C. Tia y song dién tur

D. Tia a, B, y déu c6 chung ban chit la song dién tir nhung c6 bude song khac nhau.

Cau 16. Dai luong nao ctia chat phong xa khong bién thién cing quy lut voi cac dai lugng con lai néu sau

day
A. s6 hat nhan phéng xa con lai. B. s6 mol chét phéng xa con lai.
C. khoi lugng cua chat con lai D. hang s0 phong xa cua lugng chat con lai.

Céu 17. Tim phat biéu sai?

A. Mot chat phong xa khong thé dong thoi phat ra tia anpha va tia béta

B. C6 thé 1am thay doi d6 phong xa cia mot chat phong xa bang nhiéu bién phap khac nhau
C. Ning luong ciia phan tmg nhiét hach toa ra truc tiép dudi dang nhiét

D. Sy phan hach va su phong xa la cac phan Umg hat nhan tda nang luong

Cau 18. Trong cac tia phong xa sau: Tia nao c6 khdi lwong hat 13 16n nhat?

A. Tia a B. Tia 3’ C. Tia " D. Tia gama
Cau 19. Tia nao sau day khong phai 1a song dién tur?
A. Tia gama B.Tia X C. Tiado D. Tia a

Cau 20. Song dién tir ¢6 tan s6 1a £= 10% Hz 14 birc xa nao sau day?

A. Tia gama B. Tia hdng ngoai C. Tia tir ngoai D. Tia X

Cau 21. Tim phat biéu diing?

A. Trong qua trinh phong xa d6 phong xa khong doi

B. Hang s6 phong xa chi thay d6i khi ting hodc giam ap sut

C. D6 phong xa dic trung cho mot chit

D. Khong c6 dap an dang.

Ciau 22. Radon *?Ra la chit phong xa c6 chu ky ban rd T = 3,8 ngay. Khdi luong Radon lic dau 1a m = 2g.
Khéi lvong Ra con lai sau 19 ngay 1a?

A. 0,0625¢ B. 1,9375¢g C. 1,2415¢g D. 0,7324¢g

Cau 23. Poloni >'#Po 1a chit phong xa c6 chu ky ban ra T = 138 ngay. Khéi luong ban dau 1a m = 10g. Lay
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Na= 6,02.10% mol™. SO nguyén tir Po c¢On lai sau 69 ngay 1a?

A.N=1,86.10% B.N=5,14.10% C.N =8,55.10" D. 2,03.10%

Ciu 24. Tot "*3 1a chat phong xa c¢6 chu ki ban ri 8,9 ngay. Luc dau c6 5g. Khdi luong Tot con lai 1a 1g sau
thoi gian

A.t=12,3 ngay B.t=20,7 ngay C. 28,5 ngay D. 16,4 ngay

Cau 25. %71Co 1a chat phong xa c6 chu ki ban rd 12 5,33 nam. Lic ddu c6 100g Co thi sau 15,99 nam khéi
luong Co da bi phan ra la:

A.Am=12,5g B. Am =25¢g C. Am = 87,5¢g D. Am = 66g

Cau 26. Polini >'°Po 14 chit phong xa ¢ chu ky ban ra 138 ngay. Liy Na= 6,02.10% mol™. Liic dau c6 10g
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Po thi sau thoi gian 69 ngay di c6 s6 nguyén tir Po bi phan ra 142
A. AN =38,4.10" B. AN =6,5.10* C.AN=2,9.10" D. AN =5,7.10"

Cau 27.Chukibanrdcua U2351a T = 7,13.10° nam. Biét x << I thi e* =1 - x. S6 nguyén tir U235 bi phan
ra trong 1 ndm tir 1g U235 lac ban dau 1a?

A. AN =4,54.10" B. AN = 8,62.10% C. AN = 1,46.10° D. AN =2,49.10"

Ciau 28. Sau thoi gian 4 chu ki ban ra thi khéi lugng chat phong xa da bi phan r 14?

A. 6,25% B. 93,75% C. 15,3% D. 88,45%

Cau 29. Luc dau c6 8g *Na thi sau 45 gio da c6 7g hat nhan chat ay bi phan ra. Chu ki ban ri cta Na24 la:
A. T=10 gio B. T =25 gio C. 8 gio D. 15 gio

Cau 30. Theo ddi su phan ra ciia chit phong xa ké tir luc t = 0, ta ¢6 duogc két qua sau: trong thoi gian 1 phat
dau c6 360 nguyén tr bi phan rd, nhung sau 2 gio sau ké tir liic t = 0 ciing trong khoang thoi gian 4y chi c6 90
nguyén tir bi phan ra. Chu ki ban ri cua chat phong xa la:

A. 1 gio B. 5 gio C.2 giv D. 4 giv
Cau 31. Chu ki ban 3 cta iot '**1 13 9 ngdy. Hang so phéné xa cua jot 1a?
1 . 13 ngay D. 1
A.A=0,077 ngay B. A=0,077 3
ngay n
&
y

Cau 32. Coban %“Co 1a chat phong xa c6 chu ki ban rd T = 5,33 nam. Luc dau co 1000g ¢6 ban thi sau 10,66
nadm sO nguyén tir coban con lai 1a?
A.N=251.10* B. N =5,42.10% C.N=38,18.10%° D.N=1,25.10"

Cau 33. Sau khoang thoi gian At ké tir lic ban dau) Mot lugng chit phong xa c¢6 sd hat nhan giam di e
lan(véi Ine = 1). T 1a chu ky ban i cta chat phong xa. Chon cong thirc diing?
A.At=TIn2 B. At=T/2 C.At=T/In2 D. At=1n2/T

Cau 34. Sau khoang thoi gian ti (ké tir luc ban dau) mot luong chat phong xa c6 sé hat nhan giam di e lan(voi
Ine = 1). Sau khoang thoi gian t2= 0,5 t1 (ké tir luc ban dau) thi s6 hat nhan con lai bang bao nhiéu phan trim
s6 hat nhan ban dau?

A. X =40% B. X =60,65% C. 50% D. 70%

Cau 35. Coban ®Co 1a chit phong xa ¢ chu ky ban rd T. Sau thoi gian t = 10,54 nam thi 75% khéi luong
chat phong xa ay phan ra hét. Chu ky ban ra 142

A.T=23,05nam B. T =8 nam C. 6,62 nam D. 5,27 nam

Cau 36. Chu ky ban rd ctia U238 14 4,5.10° nam. Cho biét véi x <<I thi ¢* = 1-x. SO nguyén tir bi phan ra
trong 1 ndm cua 1 g 2*U 1a?

A.X=3,9.10" B.X=54.10" C.X=1.8.10" D. 8,2.10"

Cau 37. 28U va ®’U 1a chét phong xa c¢6 chu ky ban rd 1an luot 1a T1 = 4,5.10° ndm va T2 = 7,13.10° nam.
Hién nay trong quing urani thién nhién c6 1an U® va U theo ti 18 s6 nguyén tir 1a 140: 1. Gia thiét ¢ thoi
diém hinh thanh trai dat ti 16 nay 1a 1:1. Tudi trai dat la:

A. X =8.10° ndim B. X =9.10° ndim C. X =6.10" nam D. X =2.10° nam

Cau 38. Pdng vi phong xa 2'®Po phong xa a va ti ¢ gitta sO hat nhan

bién doi thanh hat nhan chi. Vao lac ti

chi va polini c¢6 trong mau 1a 7:1, sau d6 414 ngay ti 1& trén 1a 63: 1. Chu ki ban ra cua polini 1a?

A. T =15 ngay B. 138 ngay C. T =69 ngay D. 30 ngay

Cau 39. Pdng vi 2'%Po phong xa a. Chu ky ban rd cua Po 1a 138 ngay. Luc dau c¢6 1mg Po thi sau 414 ngau

thé tich khdi heli thu duge & diéu kién chuén 1a?
A.V=4510°1 B.V=56.10"1 C.V=93.10°1 D.1,8.10°1

Cau 40. Polini >'%Po phong xa a bién thanh hat nhan chi. Sau 30 ngay thi ti s6 gitta khdi luong chi va khéi

lugng polini ¢ trong mau 1a 0,1595. Chu ki ban ri ctia polini 1a?
A. T =210 ngay B. 69 ngay C.T=15ngay D. 138 ngay

Cau 41. Dong vi “Na phong xa B-, chu ky ban ra 1a 15 gio. Luc dau c6 2,4gam. S6 lwong hat nhan con thu

dugc sau 45 gio la:
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A.x=28.10% B. x =5,5.10% C.x=1,6.10 D. x =8,4.10

Cau 42. 2°Po phong xa a voi chu ki ban rd 1a 138 ngay. Luc dau c6 1 mg Po thi sau 276 ngay, thé tich khi

heli thu duoc & diéu kién tiéu chuan 1a?

A.V=65.10"1 B.V=28.10°1 C.V=3,7.10"1 D.V=38.1071

Cau 43. Sau Inam, khoi lwong chit phong xa giam di 3 1an. Hoi sau 2 nam, khéi lugng chat phong xa trén
giam di bao nhiéu lan so véi ban dau.

A.9lan. B. 6 lan C. 12 lan. D. 4,5 lan

Cau 44. Mot mau quing chira chat phéng xa =3,3.10°(Bq). Biét chu

xé&di ¥’ Cs. D9 phong xa ctia mau la Hoky ban ra

ctia Cs 1a 30 nam. Khéi lugng Cs chira trong mau

quéng la:

Al(g) B.1(mg) C. 10(g) D. 10(mg)

Ciau 45. Bé xac dinh chu ky ban rd T ctia mot dong vi phong xa, ngudi ta do khéi lugng dong vi d6 trong mau
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chat khac nhau 8 ngay duoc cac sb do 1a 8(ug) va 2(ug). Tim chu ky ban rd T cia dong vi do:

A. 2 ngay B. 4 ngay C. 6 ngay D. 5 ngay

Cau 46. Mot chit phong xa c6 chu ky ban rd 1a T. Sau 1 thoi gian At = Error! ké tir ltc dau, s6 phan trim nguyén
tu phong xa con lai la:

A. 36,8 % B736% C. 63,8% D. 26,4%

Céu 47. Mot tuong cd bang 20 c6 d6 phong xa bi giam 751an so véi do phong xa cua 1 khuc b cung khdi
luong va vira méi chit. Dong vi C14 ¢6 chu ky ban rd T = 5600 ndm. Tudi clia tuong gd bang:

A. 5600 nam B. 11200 ndm C. 16800 nam D. 22400 ndm

Ciu 48. Mot mau chat phong xa c6 khoi lugng mo, chu ky ban ra bang 3,8 ngdy. Sau 11,4 ngay khoi luong
chat phong xa con lai trong mau 1a 2,5g. Khoi lugng ban dau mo bang:

A. 10g B. 12¢ C. 20g D. 25¢g

Céu 49. Chu ky ban ra cua 2 chat phong xa A & B lan lugt 1a T1 & Tz. Bi€t T1='2.T2. Ban déu, hai khoi chét
A & B ¢6 s0 lugng hat nhan nhu nhau. Sau thoi gian t = 2T1ti s0 cac hat nhan A & B con lai 1a

A.l B.2 D.1

|—

Cau 50.Co 2 chﬁt,phéng xa A va B v6i hing sé phong xa Aava As. S6 hat nhan ban dau trong 2 chit 1a Na va
Ns. Thoi gian dé so hat nhan A & B cua hai chat con lai bang nhau la

AA A
A. 2475 In Ny - B. ! ln—C. _1 In D. T In Ny
- NB NB -
)\A _)\B NB )\A +)\B NA )\B_)\A NA AA +AB NB

Cau 51. Mot chét phong xa cé khéi lugng Mo, chu ki ban ra T. Sau thoi gian T=4T, thi khoi luvong bi phan ra
la:
A, Mo B. Mo C. 1smo D. 31mo
: : 16 16
32 16

Céau 52. 2‘;11\13 1a chat phong xa véi chu ky ban ri 15 gio. Ban dau ¢6 1 lugng 2 Na, thi sau khodng thoi gian
bao nhiéu khéi luvong ciia chit phong xa trén bi phan rd 75%

A.75h B. 15h C.22,5h D.30h

Cau 53. Mot luong chit phong xa sau 10 ngay thi 2 luong chét phong xa bi phan rd. Sau bao 1au thi khdi 4
lwong ctia nd con 1/8 so v6i ban dau?

A. 5 ngay B. 10 ngay C. 15 ngay D. 20 ngay

CAu 54. Mot chit phong xa phat ra tia o, cir mot hat nhan bi phan ra sinh ra mot hat a. Trong thoi gian mot
phut du, chat phong xa sinh ra 360 hat a, sau 6 gio, thi trong mt phut chét phong xa ndy chi sinh ra dugc 45
hat a. Chu ki ctia chat phong xa nay 1a

A4 gio. B.1 gio. C. 2 gio. D.3 gio.

Cau 55. Sau 24 gid sb nguyén tir Radon giam di 18,2% (do phéng xa) so véi s nguyén tir ban dau. Hang sb
phong xa ctiia Radon 1a

A.2,325.10°%s™) B. 2,315.10°(s™) C. 1,975.10°(s™) D. 1,975.10°(s™)

Cau 56. Hat nhan 2:“:Na phan ra B-vdi chu ky ban rd 1a 15 gio, tao thanh hat nhan X. Sau thoi gian bao 1au mot

méu chéat phong xa **Na nguyén chat luc dau s& c6 ti so s nguyén tir ciia X va ctia Na c6 trong mau bang
0,75?

A. 12,1h B. 8,6h C. 24,2h D. 10,1h

Ciu 57. Mot chit phong xa c6 chu ky ban ré 1a 3,8 ngdy. Sau thoi gian 11,4 ngay thi do phong xa (hoat do
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phong xa) cua luong chat phong xa con lai bang bao nhiéu phan tram so voi d phong xa cta lugng chat
phong xa ban dau?

A. 25% B. 75% C.87,5% D. 12,5%

Cau 58. Chu ky ban rd ctia mot dong vi phong xa bang 138 ngay. Hoi sau 46 ngay con bao nhiéu phan trim
khdi luong chét phong xa ban du chua bi phan ra?

A. 79,4% B. 33,5% C.25% D. 60%

Cau 59. Chu ky ban ra ctia P6loni (P210)1a 138 ngay dém c6 dd phong xa ban dau 1a 1,67.10"Bq Khdi lugng
ban dau ciia Poloni 1a:

A.lg. B.Img. C.1,5¢. D.1,4¢g

Ciau 60. Trong cac tia: y; X; Catot; anh sang do, tia ndo khdng cting ban chit voi cac tia con lai?

A. Tia anh sang do. B. Tia Catdt. C. Tia X. D. Tiay
Cau 61. Mot chit phong xa c6 chu ky ban rd 13 360 gio. khdi

Khi 14y ra str dung thi khéi lwong chi con .
32
luong ltc méi nhan vé. Thoi gian tr lic maéi nhan vé dén lac st dung:
A. 100 ngay B. 75 ngay C. 80 ngay D. 50 ngay
Cau 62. *Na la chit phong xa B, ban dau c6 khdi lugng 0,24g. Sau 105 gid d6 phong xa giam 128 1an. Ké
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tir thoi diém ban dau thi sau 45 gio luong chat phong xa trén con lai la

A. 0,03g B.0,21g C. 0,06g D. 0,09g

Cau 63. Dong vi# Na la chat phong xa B- - va tao thanh dong vi cia Magié. Mau 24Na 6 khbi lwong ban dau

la mo=0,25g. Sau 120 gior d6 phong xa cua nd giam di 64 1an. Tim khdi luong Magle tao ra sau thoi gian 45
gio.

A.0,25g. B.0,41g. C.1,21g. D. 0,197g.

Cau 64. Chat phong xa S1c¢6 chu ki ban rd Ti, chat phdng xa S2¢6 ¢6 chu ki ban ra Tz. Biét T2= 2Ti. Sau
khoang thoi gian t 1: T2 thi { {

A. Chét Si con lai 4> chét Sz con lai o) B. Chét S1 con lai 2, chét Sz con lai o)
1 1 1 1

C. Chét Si con lai 5 , chit S2con lai 4 D. Chit Sicon lai 4, chat S2con lai 4

Cau 65. Chat phong xa M pola chét phong xa a. Luc dau poloni ¢6 khdi luong 1kg. Khdi lwong poloni con
lai sau thoi gian bang mot chu ki ban ra 1a:

A.0,5g; B.2g C. 0,5kg D. 2kg;

Cau 66. Chit phong xa X co6 chu ky ban ra T, chat phong xa Y ¢6 chu ky ban ra T. Biét T2 =2T1. Trong
cung 1 khoang thoi gian, néu chat phong xa Y ¢6 sd hat nhan con lai bang 1/4 s6 hat nhan Y ban dau thi s6

hat nhan X bi phan ra bang‘ ) .
A. 7/8 s0 hat nhan X ban dau. B. 1/16 s0 hat nhan X ban dau
C. 15/16 s6 hat nhan X ban dau. D. 1/8 sb hat nhan X ban dau.

Cau 67. Mot mau chat phong xa, sau thoi gian t(s) con 20% s6 hat nhan chwa bi phén rd. Pén thoi diém t+60
(s) s6 hat nhan bi phan ra bang 95% s6 hat nhan ban dau. Chu ky ban ri cta dong vi phong xa do la:

A. 60(s) B. 120(s) C. 30(s) D. 15s)

Cau 68. Radon(Ra 222) 1a chit phong xa vé6i chu ky ban rd T = 3,8 ngay.Dé d6 phong xa cia mot lugng chat
phong xa Ra 222 giam di 93,75%

A. 152 ngay B.1,52 ngay C.1520 ngay D.15,2 ngay

Cau 69. Tinh tudi mot co vat bang gd biét do phong xa Beia nd bang 3/5 do phong xa ciia khdi lugng gb
Cfmg loai vira méi chat. Chhu ky ban ra cua C14 1a 5730 ndm
= 3438 nam. B. = 4500 nam. C. = 9550 nam. D. = 4223 nam.

Cau 70. D) phong xa cua ddng vi cacbon Ci4 trong mot cai tuong g6 lim bang 0, 9 d6 phong xa cua ddng vi
nay trong gd cdy lim vira méi chit. Chu ki ban ri 1a 5570 nam. Tudi ctia ci tuong dy 1a
A.1800 nam B.1793 nam C. 846 nam D.1678 ndm

Cau 71. Mot chat phong xa ban dau co No hat, Trong khoang thoi gian 60 n6 bi phan ri ni hat, trong khoang

thoi gian 120 ngay tiép theo nd phdn rd n2 hat. Biét rang ni = fL4112. Hay xac dinh chu ky ban rd cua cht

phong 9

xa trén?

A. 30 ngay B. 120 ngay C. 60 ngay D. 20 ngay

Cau 72. Mot nguoi duge diéu tri ung thur bang phuong phép chiéu xa gamA. Biét ring chét phong xa dung
diéu tri c6 chu ky ban ra 1a 4 thang. Cir moi thang nguoi do di chiéu xa 1 lan. O lan chleu xa dau tién bac si
da chiéu xa voi lidu lugng thoi gian 1a 10 phat. Hoi & 14n chiéu xa thir 3 ngudi d6 can phai chiéu xa bao 1au
dé van nhan dugc ndng d6 chiéu xa nhu trén.(Van dung lugng chat ban dau & cac lan chiéu xa)

A. 10 phut B. 20 phitt C. 10, phat D. 20 phit.

Cau 73. Mot ngudi dugc didu trj ung thu bang phuong phap chiéu xa gamA. Biét ring chit phong xa dung
diéu tri co chu ky ban rd 1a 100 ngay. Ctr 10 ngay ngudi d6 di chiéu xa 1 1an. O 1an chiéu xa dau tién bac si da
chiéu xa v6i lidu luong thoi gian 1a 20 phat. Hoi ¢ 1an chiéu xa thir 6 nguoi d6 can phai chiéu xa bao lau dé
van nhan dugc néng dd chiéu xa nhu trén.(Van dung lugng chat ban dau & céc 1an chiéu XQ)

A. 10 phat B. 20 phit C. 10\ phut D. 20: phit.

Cau 74. 2"°Po 1a dong vi phong xa o va bién d6i thanh hat nhan chi c¢6 chu ky ban ra 138 ngay. Ban dau nguoi

ta nhap vé 210g. Hoi sau d6 276 ngay lugng chét trong mau con lai khdi lugng 1 bao nhiéu?
A.52,5¢ B. 154,5¢ B. 210 D. 207g

Cau 75. 2'°Po 1a ddng vi phong xa o va bién d6i thanh hat nhan chi c¢6 chu ky ban ri 138 ngay. Ban dau nguoi

ta nhap vé 210g. Hoi sau d6 276 ngay luong chét trong mau c6 khdi lugng giam di bao nhiéu so v6i ban dau.
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A. 52,5¢g B. 3g B. Khong d6i D. 157,5g
Cau 76. Mot chat phong xa X nguyén chét, c6 chu ky ban ra T va bién thanh hat nhan bén Y. Tai thoi diém ti
ti I¢ gitra hat nhan Y va hat nhan X 1a k. Tai thoi diém to= t1 + 2T thi ti 1& do 1a:
A.k+4 B. 4k/3 C.4k +3 D. 4k
Cau 77. D6 phong xa tinh cho mdt gam ctia mau cac bon tir hai cdt ¢6 2000 tudi 1a bao nhiéu? Biét chu ky
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ban rd ciia C'* 1a 5730 ndm. Cho biét ty s6 NCia=1,3.10-'"> ddi véi co thé song

NCi2
A.2,55Bp B. 0,196Bq C. 1,84 Bq D. 1,36Bq

Cau 78. M6t hat nhan X tu phong ra buc xa B~ va bién ddi thanh hat nhan Y. Tai thoi diém t nguoi ta khao sat

thay ti s6 khoi lugng hat nhan X va Y bang a. Sau d6 tai thoi diém t + 2T thi ti s trén 1a bang:

Aa+3 B.~ C.2a D.
3a+4 4

a

Cau 79. (CP 2007): Ban dau mot mau chit phong xa nguyén chét c6 khdi lwgng mo, chu ki ban ri cta chat
nay la 3,8 ngay. Sau 15,2 ngay khéi lugng ctia chat phong xa d6 con lai 1a 2,24 g. Khéi lugng mola

A. 5,60 g. B. 35,84 g. C.1792 g. D. 8,96 g.

Cau 80. (CD 2007): Phong xa B 1a

A. phan ing hat nhan thu nang lugng.

B. phan ung hat nhan khong thu va khong tod nang luong.

C. su giai phong électron (€lectron) tur 16p €lectron ngoai cung cuia nguyén tur.

D. phan tng hat nhan toa nang lugng.

Cau 81. (PH 2007): Gia sir sau 3 gio phong xa (ké tir thoi diém ban dau) sb hat nhan ciia mot dong vi phong
xa con lai bang 25% s6 hat nhan ban d4u. Chu ki béan ra ciia ddng vi phong xa d6 bang

éﬁ% %ho.r'(CD 2008): Tr(%gléﬁlg trinh phan ra hat nhgﬁ %Jgt]l?énh hat nhan B’, 5€1g iﬁgig)ng ra mdt hat o va hai
hat

A. notrén (notron). B. électron (€lectron).  C. pOzitrdn (pozitron).  D. proton (proton).

Céu 83. (CP 2008): Khi n6i vé sy phong xa, phat biéu nao dudi day 1a ding?

A. Sy phong xa phu thudc vao ap suat tac dung 1én bé mat cua khéi chat phong xa.

B. Chu ki phong xa ctia mot chét phu thudc vao khéi lugng cua chét do.

C. Phong xa 1a phan tng hat nhan toa nang luong.

D. Sy phong xa phu thudc vao nhiét d6 cua chét phong xa.

Ciu 84. (PH 2008): Mot chat phong xa c6 chu ky ban ra 1a 3,8 ngdy. Sau thoi gian 11,4 ngdy thi 46 phong xa

(hoat d6 phong xa) cua lugng chit phong xa con lai bang bao nhiéu phan trim so voi do phong xa cua luong

chit phong xa ban dau?

A. 25%. B. 75%. C. 12,5%. D. 87,5%.

Cau 85. (PH 2008): Phat biéu nao sao day 1a sai khi n6i vé d6 phong xa (hoat do phong xa)?

A. Po phong xa 1a dai lwong dic trung cho tinh phong xa manh hay yéu ctia mot luong chat phong xa.

B. Don vi do d6 phong xa la becoren.

C. V6i mbi lugng chit phong xa xac dinh thi d6 phong xa ti 1¢ voi sé nguyén tir ciia lugng chét do.

D. D6 phong xa cua mét lugng chét phong xa phu thudc nhiét do cua lugng chét do.

Ciu 86. (DH 2008): Hat nhan 41 X phong xa va bién thanh mét hat Az Y bén. Coi khéi lugng cta hat
Illhﬁn 5

nhan X, Y bang s6 khéi cua chung tinh theo don vi u. /TIX c6 chu ki ban rd 1a T. Ban dau

Biét chat phong xa

c6 mot khéi luong chét fr“llX , sau 2 chu ki ban ra thi ti $6 gitra khéi luong cua chit Y va khéi luong cua chit X
1’2 B.4 ™ c.3™ p.3 %
A. 4 —1 —
Al Al A2
A, '
Céu 87. (CP 2009): Phat biéu nao sau day 1a sai khi noi vé hién twong phong xa?

A. Trong phong xa @, hat nhan con cé s6 notron nho hon s6 notron ctia hat nhan me.

B. Trong phong xa 3, hat nhan me va hat nhan con ¢6 s6 khdi bfmg nhau, s proton khac nhau.
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C. Trong phong xa B, c6 su bao toan dién tich nén sb proton dugce bao toan.
D. Trong phong xa B*, hat nhan me va hat nhan con c6 sb khdi bang nhau, s6 notron khac nhau.
Ciu 88. (CP 2009): Goi T 1a khoang thoi gian dé s6 hat nhan ctia mot déng vi phong xa giam di bon lan. Sau

thoi gian 27 s6 hat nhan con lai cua déng vi d6 bang bao nhiéu phan tram sé hat nhan ban dau?

A. 25,25%. B. 93,75%. C. 6,25%. D. 13,5%.

Ciu 89. (PH 2009): Mot ddng vi phong xa co chu ki ban ra T. Cir sau mot khoang thoi gian bang bao nhiéu
thi s6 hat nhan bj phén ra trong khodng thoi gian d6 bang ba 14n sb hat nhan con lai cia dong vi dy?

A. 0,5T. B. 3T. C.2T. D.T.

Cau 90. (PH 2009): Mot chét phong xa ban d4u c6 Nohat nhan. Sau 1 nam, con lai mot ph;‘?m ba sb hat nhan
ban du chua phan ra. Sau 1 nam nita, s6 hat nhan con lai chua phéan rd cua chit phong xa do 1a

N, N N, N
B. D.

16 9 4 6

A. C.

ALLLLLLLLALLLALLLALLLALLALLALLALLALLALLLALLALLLALLALALLLALLLALLLLLLLALLLL L LSS LS LSS



TRUNG TAM LUYEN THI PAI HOC TAN PHUONG — 247 DINH TIEN HOANG - BMT

[ T T T T e T T T T B T T L L R N L N N L L e S e S S s L L L L L L L L L L L L L L L L L L L L LA L L LSS L S S
Cau 91. (CP 2008): Ban dau c6 20 gam chét phong xa X c¢6 chu ki ban rd T. Khdi lugng cia chat X con lai
sau khoang thoi gian 3T, ké tir thoi diém ban dau bang

A. 3,2 gam. B. 2,5 gam. C. 4,5 gam. D. 1,5 gam.

Céu 92. (PH 2010): Ban ddu c6 Nohat nhan cia mot mau chat phong xa nguyén chat c6 chu ki ban rd T. Sau
khoang thoi gian t = 0,5T, ké tir thoi diém ban dau, s6 hat nhan chua bi phan ri ciia mau chat phong xa nay 1a

AN BN c.M 2 D-Ro

N
Cau 93. (DH 2010): Biét dong vi phong xa '“C c6 chu ki ban rd 5730 nam. Gia st mot mau gd cb co do
phong xa 200 phan ra/phit va mot mau gb khac cung loai, cting khdi lwong véi mau gb cb do, lay tir ciy méi
chit, c6 d¢ phong xa 1600 phéan rd/phut. Tudi ciia mau gd ¢ da cho la
A. 1910 nam. B. 2865 nam. C. 11460 nam. D. 17190 nam.
Céu 94. (PH 2010): Ban dau (t = 0) c6 mot mau chét phong xa X nguyén chat. O thoi diém t mau chét
phong xa X con lai 20% hat nhan chua bi phan ra. Dén thoi diém t2= t1+ 100 (s) s6 hat nhan X chwa bi phan
ri chi con 5% so véi s6 hat nhan ban dau. Chu ki ban ra ciia chat phong xa do 1a
A.50s. B.25s. C. 400 s. D. 200 s.

Cau 95. (PH 2010): Khi néi vé tia a, phat biéu nao sau day la sai?

A. Tia a phong ra tir hat nhan véi toc d6 bang 2000 m/s.

B. Khi di qua dién truong gitta hai ban tu dién, tia a bi 1éch vé phia ban am cua tu dién.
C. Khi di trong khong khi, tia o 1am ion hoa khong khi va mat dan niang luong.

D. Tia a 1a dong cac hat nhan heli (¥ He ).
Cau 96. (PH 2011) Khi no6i vé tia y, phat biéu nao sau day sai?
A. Tia y c6 kha nang dam xuyén manh hon tia X. B. Tia y khong phai la song dién tir.
Wi 5 1an sQ 16 an s6 cua tig X. D. Tia y kho ién.
hu'97. ff)ﬂ%‘if%ﬂ‘é’{lptﬁ%‘rfé’ xcalll %)gl%r)é 2{‘)50 phat ra fia b Vlélloéll%l’rln (%(I)ligtgéll%?lﬂ chi 206gzb; Cho chu bén ri cua
?.;Po 1a 138 ngay. Ban dau (t = 0) co mot mati'poloni nguyén chat. Tai thoi diém t, ti'86 gitta sO hat nhan

1 c e g0 R _ \ s A e~ K A
poloni va sb hat nhan chi trong miu 1a p(“)l](:)%llllit\l}g lsg gm =1+ 276 ngiy, i 6 gilra s6 hat nhan
hat nhan chi trong mau 1a
AL c.t D. 1
B. 4

25 16 9 15

Cau 98. (CD 2012)Gia thiét mot chat phong xa c6 hing s6 phong xa 1a A= 5.10%s". Thoi gian dé sé hat nhan
chat phong xa d6 giam di e 1an (v6i Ine = 1) 1a

A. 5.10%. B.5.10’s. C.2.10%. D. 2.107s.

Cau 99. (PH 2012)Chat phong xa X ¢6 chu ki ban ra T. Ban déu (t=0), mot mau chit phong xa X c6 sb hat
la No. Sau khoang thoi gian t=3T (ké tir t=0), sO hat nhan X da bi phan ra la

A. 0,25No. B. 0,875No. C. 0,75No. D. 0,125No

Ciau 100. (PH 2012)Phong xa va phan hach hat nhan

A. déu 1a phan tng hat nhan téa ning lugng B. déu 13 phan ng hat nhan thu ning lugng

C. déu la phan tmg tong hop hat nhan D. déu khong phai 1a phan (mg hat nhan

Cau 101.(PH 2012)Hat nhan urani 2*U sau mot chudi phan ra, bién doi thanh hat nhéan chi 2°Pb . Trong qua
92 82

trinh d6, chu ki ban ra ciia 22U bién ddi thanh hat nhan chi 14 4,47.10° nam. Mot khdi da duge phat hién co
chtra 1,188.10% hat nhan 2*U va 6,239.10' hat nhan **Pb . Gia sir khdi d4 lic méi hinh thanh khéng chita

92 82
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chi va tat ca lugng chi c6 mat trong d6 déu 1a san pham phén ra cta 2*U . Tudi ctia khdi da khi dugc phat hién
la '
A. 3,3.10% nim. B. 6,3.10° nam. C.3,5.10" nam. D. 2,5.10° ndm.

Cau 102.(PH 2012)M06t hat nhan X, ban diu ding yén, phong xa O va bién thanh hat nhan Y. Biét hat nhan

X ¢6 s6 khdi 1a A, hat O phat ra toc d6 v. Liy khdi luong ciia hat nhan bang s6 khéi ciia n6 tinh theo don vi
u. Tc d6 ciia hat nhan Y bang
4y 2v 4y 2v

Ara B -4 Cu-4 D ysg

Cau 103.(CD 2013)Trong khong khi, tia phong xa nao sau day co6 tdc d6 nho nhét?
A.Tiap’ B. Tia y C.TiaB~ D. Tia a
Cau 104.(CD 2013)Hat nhan 2;3 Po phéng xa a va bién thanh hat nhan 2 8}z’b . Cho chu ki ban ra ctia 2101;0 la
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138 ngay va ban dau c6 0,02g 2 Po nguyén chat. Khoi lwong 2'° Po con lai sau 276 ngay la:
84 84

A.7,5mg B.10mg C. 5mg D. 2,5mg.
Cau 105.(PH 2013)Tia nao sau day khong phai la tia phong xa?
A.Tiay. B. Tia 3" C. Tia q. D. Tia X.
Céu 106.(PH 2013)Hién nay urani tw nhién chira hai dong vi phong xa 2> U va 2 U , vdi ty 16 s6 hat 25 U
vasbhat**Ula 7 . Biét chu ki ban ra cta ** U va ** U lan luot 1a 7,00.10°
nim va 4,50.10° nam.
1000

Céch day bao nhiéu ndm, urani ty nhién c6 ty 16 s6 hat > U vaséhat **Ula 3 ?

100
A. 2,74 ti nam. B. 2,22 ti nam. C. 1,74 ti nam. D. 3,15 ti nam.
Céu 107.(PH 2013)Ban ddu mot mau ghét phong xa nguyén ché"t ¢6 Nohat nhan. Biét chu ki ban rd cua chat
phong xa nay 1a T. Sau thoi gian 4T, ké tur thoi diém ban dau, so hat nhan chua phan ra ciia mau chat phong
xa nay la

A.EN B.IN C.IN D.lN
16 0 16 0 o 4 0 g8 0
PAP AN

1D 2C 3D 4C 5D 6C TA 8D 9D 10B | 11D | 12D | 13B | 14D | 15D
16D | 17C | 18A | 19D | 20A | 21D | 22A | 23D | 24B | 25C | 26A | 27D | 28B | 29D | 30A
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