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Chap cdnh tuwong tai g

BAI 1: HIEN TUQNG QUANG PIEN

DANG 1: BAI TOAN LIEN QUAN PEN
VAN DUNG CAC PINH LUAT QUANG DPIEN

1. Sw truyén phétén

Vi du 5 (8+) Bai giang — Phan 4: Mot ngudn sang ¢ cdng suat 3,58 W, phét ra anh
sang toa ra déu theo moi huéng ma mdi phéton co ning lwong 3,975.10%° J. Mot
ngudi quan sat dimg cach ngudn sang 300 km. B6 qua su hap thu anh sang boi khi
quyén. Tinh sé photon lot vao mat nguoi quan sat trong mdi gidy. Coi ban kinh con
nguoi 1a 2 mm.

A.70. B. 80. C. 90. D. 100.
Vi du 6 (8+) Bai giang — Phan 4: Anh sang don sic v6i bude song 0,39.10°m chiéu
vudng goc vao mot dién tich 4 cm? Cho hang sé Plang 6,625.103 Js va toc do anh
sang trong chan khong 3.108 m/s. Néu cuong do anh sang bang 0,15 (W/m?) thi s6
photon dap 1én dién tich 4y trong mot don vi thoi gian 1a

A.5,8.10%, B. 1.888.10. C. 3.118.10%. D. 1,177.10%*.

3. Cong thirc Anhxtanh

Vi du 2 (8+) Bai gidng — Phan 7: Chiéu chum photon c6 ning lwong 9,9375.10°%9 (J)
vao tAm kim loai c6 cong thoat 8,24.10% (J). Biét dong Tdc d6 cuc dai electron khi
vning cuc dai cia electron bang hiéu ning lugng ciia photén va cong thoat, khdi
luong cuia électron 13 9,1.10°%! kg. tra but ra khoi bé mat 1a

A.0,4.10°(m/s). B.0,8.10°(m/s). C.0,6.10°(m/s).  D.0,9.10% (m/s).
Vi du 3 (8+) Bai giang — Phan 7: Cho hang s6 Pling 6,625.103 Js va tc d6 4anh
sang trong chan khong 3.108 m/s. Chiéu vao tim kim loai c¢6 cong thoat electron 1a
1,88 eV, 4nh sang budc song 0,489 pum. Cho rang ning lugng ma quang electron hap
thu mot phan ding dé giai phong no, phan con lai hoan toan bién thanh dong ning
ctia n6. Dong ning d6 bang

A.3.927.10%° (J). B.1.056.10°(J). C.2,715.10%° (J). D.1.128.10"°(J).

4. Hiéu suét lwong tir

Vi du 1 (8+) Bai gidng — Phan 8: Hai tim kim loai phiang A va B dit song song ddi
dién nhau va dugc ndi kin b::ing mot ampe ké. Chiéu chum birc xa vao tim kim loai
A, 1am bitt cac quang electron va chi c6 25% bay vé tim B. Néu s6 chi ctia ampe ké
1a 1,4 pA thi electron but ra khoi tim A trong 1 gidy la

A. 1.25.10%2, B. 35.10% C. 35.10%2, D. 35.10%.
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Vi du 2 (8+) Bai giang — Phan 8: Hai tim kim loai phang A va B dit song song ddi
dién nhau va duge ndi kin béng mot ampe ké. Chiéu chum birc xa cong suitla 3 mW
ma mdi phdton cd nang luong 9,9.10"° (J) vao tdm kim loai A, lam bt cac quang
electron. Ctr 10000 photon chiéu vao A thi 6 94 electron bi birt ra va chi mét s6 dén
duge ban B. Néu s6 chi ciia ampe ké 1a 3,375 pA thi c6 bao nhiéu phan trim electron
khong dén duoc ban B?

A. 74%. B. 30%. C. 26%. D. 19%.

5. Pi¢n thé cuc dai ciia vat din

Vi du 1 (8+) Bai gidng — Phan 9: Cong thoét électrén ctia qua cau kim loai 14 2,36 eV.
Chiéu anh sang kich thich ma photon c6 ning luong 4,78 eV vao qua cau kim loai
trén dat co 1ap thi dién thé cuc dai ctia qua cau la:

A 211V. B.2,42V. C.11V. D.11V.
Vi du 2 (8+) Bai giang — Phan 9: Chiéu birc xa dién tir co budc song A vao tdm kim
loai c6 gidi han quang dién 0,3624 um (dugc dat co l1ap va trung hoa dién) thi dién
thé cyc dai ciia n6 1 3 (V). Cho hing sb Pling, tc d6 anh sang trong chin khong va
dién tich electron lan luot 13 6,625.1034 Js, 3.108 (m/s) va -1,6.10"° (C). Tinh budc
song A.

A.0,1132 um. B. 0,1932 um. C. 0,4932 um. D. 0,0932 pum.
Vi du 3 (8+) Bai gizng — Phan 9: Chiéu chim photon c6 ning lugng 10 eV vao mot
qué cau bang kim loai c6 cong thoat 3 (eV) dit c6 1ap va trung hoa vé dién. Sau khi
chiéu mot thoi gian qua cau ndi véi dt qua mot dién tro 2 (Q) thi dong dién cuc dai
qua dién tro la

A 132 A. B. 2,34 A. C. 2,64 A. D.35A.
Vi du 4 (8+) Bai giang — Phan 9: Chiéu dong thoi ba birc xa co bude song lan lugt
0,2 um, 0,18 um va 0,25 um vao mét qua cau kim loai (co cong thoat electron la
7,23.10™° (1)) dit c6 1ap va trung hoa vé dién. Cho hing sb Pling, toc d6 anh sang
trong chan khong va dién tich electron lan lugt 14 6,625.1034 Js, 3.108 (m/s) va
-1,6.10" (C). Sau khi chiéu mot thoi gian dién thé cuc dai ctia qua cau dat duoc 1a

A. 238 V. B. 4,07 V. C.1,69V. D. 0,69 V.
Vi du 5 (8,5+) Bai gidng — Phan 10: Khi chiéu bt xa ¢6 tan sb f1 vao mot qua cau
kim loai dat ¢6 lap va trung hoa vé dién thi xay ra hién tugng quang dién véi dién
thé cuc dai ciia qua cau 1a Vi va dong ning ban dau cuc dai cua electron quang dién
dung bang cong thoat cta kim loai. Chiéu tiép burc xa co tan s6 f; = f1 + f vao qua
cAu nay thi dién thé cuc dai ctia nd 1a 5V1. Héi chiéu riéng birc xa ¢ tan sd fvao qua
cAu noi trén dang trung hoa vé dién thi dién thé cuc dai cta qua clu la

A. 4V1. B. 2,5V:. C. 2V1. D. 3V..

2 @ chuvaneien & chuvanbien.vn@gmail.com @ Hotiine: 0985.82.93.93



.
ChuvanBien.vn @ Bi quyét luyén thi Vat Iy THPTQG - thay Chu Vin Bién

Chap cdnh tuwong tai g

Vi du 6 (8,5+) Bai giang — Phan 10: Khi chiéu birc xa c6 budc séng A1 vao mot
qua cau kim loai dat co 18p va trung hoa vé dién thi xay ra hién tuong quang dién
voi dién thé cuc dai cua qua cau la V1 va dong nang ban dau cuc dai cua electron
quang dién diing bang nira cong thoét ciia kim loai. Chiéu tiép birc xa c6 bude song
A2 = Ai- A VA0 qua cau nay thi dién thé cuc dai ciia n6 12 5V41. Hoi chiéu riéng birc
xa cd bude song A vao qua cau noi trén dang trung hoa vé dién thi dién thé cuc dai
clia qua cau la
A. 4V. B. 2,5V:. C. 2V D. 3,25V1.

6. Quang dwong di dwoc toi da trong di¢n trong cin

Vi du 1 (8+) Bai giang — Phan 11: Mot dién cuc phing 1am bang kim loai c6 cong
thoat 3,2.10"%° (J) duoc chiéu béi birc xa photon ¢ niang lwong 4,8.10°2° (J). Cho dién
tich cua electron 1a -1,6.107° (C). Hoi electron quang dién co thé roi xa bé mit mot
khoang t6i da bao nhiéu néu bén ngoai dién cuc c6 mot dién truong can 1a 5 (V/m).

A.0,2m. B. 0,4 m. C.0,1m. D.0,3m.
Vi du 2 (8+) Bai gidng — Phan 11: Mt qua cau bang nhém dugc chiéu boi birc xa
tlr ngoai c6 budc song 83 nm xdy ra hién tuong quang dién. Biét gidi han quang dién
ctia nhom 1a 332 nm. Cho hang s6 Pliang h = 6,625.10°% J.s, tc d6 anh sang trong
chan khong ¢ = 3.10° m/s. Hoi electron quang dién c6 thé roi xa bé mat mot khoang
tdi da bao nhiéu néu bén ngoai dién cuc c6 mot dién truong can la 7,5 (V/em).

A. 0,018 m. B.15m. C.0,2245m. D. 0,015 m.
7. Quang tré. Pin quang dién
Vi du 2 (8+) Bai giang — Phan 13: Mot bg pin quang dién gdm nhiéu pin mac ndi
tiép. Dién tich tong cong cuia cac pin 1a 0,4 m?. DONng anh sang chiéu vao bd pin c6
cuong d6 1000 W/m?. Khi cudong d6 dong dién ma bd pin cung cip cho mach ngoai
1a 2,5A thi dién ap do duoc hai cuc ciia bd pin 1a 20 V. Hiéu sut ciia bd pin la

A. 43,6%. B. 14,25%. C. 12,5%. D. 28,5%.
Vi du 3 (8+) Bai giang — Phan 13: Mot mach dién xoay chiéu ndi tiép gom quang
trg, cudn cam cé cam khang 20 Q, ¢6 dién trd 30 Q va tu dién c6 dung khang 60 Q.
Chiéu sang quang trd v6i mot cudng do sang nhét dinh thi cong suét tiéu thu dién
trén quang trd la cuc dai. Xac dinh dién tré ctia quang tré khi do.

A.40 Q. B. 20 Q. C.50 Q. D.10 Q.

Pap an
1. Su truyén phéton
(so feo [ [ | [ [ [ [ [ |

3. Cong thirc Anhxtanh
lecfsw [ [ | [ [ [ [ [ |
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4. Hiéu suit lwong tir

(el [ [ [ [ 1 T [ |

5. Dién the cuwc dai cua vat dan

|1B\2B\3D\4A\5D\6D\ \ ] ] |

6. Quing dwong di dwoc toi da trong di¢n trdng cin

(ag22 | | [ [T 4 [ [ [ |

7. Quang tré. Pin quang dién

[ 2cCIcalpn ¢ auwh [tulonfg Taf |

DANG 2: BAI TOAN LIEN QUAN PEN ELECTRON QUANG DPIEN
CHUYEN PONG TRONG PIEN TU TRUONG

Electron chuyén dong trong tir truomg déu

Vi du 2 (8+) Bai gidng — Phin 2: Cho chum hep céc electron quang dién va
hudng nd vao mot tir truong déu cam ung tir B = 10 T theo phuong vudng goc
v6i tir trudng. Biét khéi lwong va dién tich cua electron lan luot 14 9,1.1073! (kg)
va -1,6.10%° (C). Tinh chu ki cta electron trong tir trudng.

A.1ps. B. 2 pus. C. 0,26 ps. D. 0,36 ps.

Electron chuyén dong trong dién truwong

Vi du 2 (8+) Bai giang — Phan 4: Khi chiéu mét birc xa c6 bude song 400 (nm) vao
tam kim loai c6 cong thoat 2 (V). Dung man chin tach ra mot chum hep cac electron
quang dién c6 toc do 1on nhit rdi cho bay tir M dén N trong mot dién truong ma hiéu
dién thé Umn = -5 (V). Tinh tc d6 cua electron tai diém N.

A. 1,245.10° (m/s). B. 1,236.10° (m/s).

C. 1,465.100° (m/s). D. 2,125.10° (m/s).
Vi du 3 (8+) Bai giang — Phan 4: Cho chum hep cac electron quang dién c6 toc do
10° (m/s) bay doc theo dudng sirc trong mot dién truong déu c6 cuong d6 9,1 (V/m)
sao cho hudng cua van tdc nguge huéng véi dién truong. Tinh quing dudng di
duoc sau thoi gian 1000 ns. Biét khdi luong va dién tich cua électron lan lugt 1a
9,1.103'kg va -1.6.10°C.

A. 1,6 (m). B. 1,8 (m). C.0,2 (m). D. 2,5 (m).
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Vi du 4 (8+) Bai giang — Phan 4: Hai ban kim loai phing c6 d6 dai 30 cm dit ndm
ngang, song song cach nhau mgt khoang 16 cm. Giira hai ban tu c6 mdt hi¢u dién
thé 4,55 (V). Hudng mot chum hep céc electron quang dién ¢ toe do 106 (m/s) theo
phuong ngang vao giira hai ban tai ¢iém O cach déu hai ban. Khéi luong cua electron
14 9,1.103" kg. Tinh thoi gian electron chuyén dong trong tu.

A. 100 (ns). B. 50 (ns). C. 179 (ns). D. 300 (ns).
Vi du 5 (8+) Bai giang — Phan 5: Hai ban kim loai phang 20
dt nam ngang, d6i dién, song song cach nhau mot khoang @ @ A
d tao thanh mét tu dién phing. Giita hai ban tu c6 moét AU

hiéu dién thé U. Hudng mot chim hep cac electron quang
dién c6 toc do V theo phwomg ngang di vao giira hai ban "“"‘;3
tai diém O cAch déu hai ban thi khi né vira ra khoi hai ban
n6 ¢6 toc d6 2v. Khi vira ra khoi tu dién vecto van toc hop =)
voi vecto van toc ban dau mot goc

A. 30°. B. 60°. C. 45°, D. 90°.
Vi du 6 (8+) Bai giang — Phan 5: Hai ban cuc A, B ctia mot tu dién phang rat rong
lam bang kim loai dit song song va ddi dién nhau. Khoang cach giira hai ban 1a 4 cm.
Chiéu vao tam O cua ban A mdt btrc xa don séc thi tbe do ban dau cuc dai cia cac
electron quang dién 1a 0,76.10° (m/s). Khéi lwong va dién tich cua electron la
9.1.10% kg va -1.6.10"° C. Pt giita hai ban A va B mot hiéu dién thé Uag = 4,55 (V).
Céc electron quang dién c6 thé téi cach ban B mot doan gan nhét 1a bao nhiéu?

A.6,4cm. B. 2,5cm. C.14cm. D. 2,6 cm.
Vi du 7 (8+) Bai giang — Phan 5: Hai ban cuc A, B cia mdt tu dién phing lam
bang kim loai. Khoang céach giita hai ban 12 4 cm. Chiéu vao tim O clia ban A mot
btrc xa don sic co budc song thi tdc do ban dau cuc dai ciia cac electron quang
dién 1a 10° (m/s). Pit giita hai bin A va B mot hiéu dién thé Uag = 4,55 (V). Khoi
luong va dién tich cua electron 12 9,1.10°% kg va -1,6.10"*° C. Khi cac electron quang
dién roi tré lai ban A, diém roi cach O mot doan xa nhat
bang bao nhiéu?

A.5cm. B.2,5cm. C.28cm. D. 2,9 cm.
Vi du 8 (8+) Bai giang — Phan 6: Mot tu dién phang gdm hai tim kim loai A va K
hinh tron du rong dit song song cach nhau 1 cm, hi¢u dién thé Uak = 1 V. Chiéu birc
xa thich hop vao tam cua K thi téc d6 ban dau cuc dai cua cac electron quang dién
1a 7.10° (m/s). Khi lwong va dién tich cua electron 14 9,1.103! kg va - 1.6.10™° C.
Tim béan kinh 16n nhét ctia mién trén A c6
electron quang dién déap vao.

A. 6,4 cm. B. 2,5 cm. C.24cm. D. 2,3cm.
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Vi du 9 (8+) Bai gidng — Phan 6: Hudng chum electron quang dién co toe do 108 (m/s)
vao mot dién truong déu va mot tir trudng déu cd cam vng tir 0,5.10 (T) thi nd van
chuyén dong theo mot duong thang. Biét vécto E song song ciing chiéu véi Ox, vecto
B song song cung chiéu véi Oy, vecto van tdc song song cung chidu véi Oz (Oxyz
14 hé truc toa do Dé céc vudng goc). B 16n cua véc to cuong do dién truong la

A. 20 V/m. B. 30 v/rm. C. 40 v/im. D. 50 v/im.

Pap an
Electron chuyén dong trong tir truomg déu
(2| [ T T 1 [ [" ] |
Electron chuyén dfng trong dién trudng
| 2c | 3B | 4c | 5B | 6D | 7A | 8C | 9D | ] |

6 @ chuvansien & chuvanbien.vn@gmail.com @ Hotiine: 0985.82.93.93



ChuvanBien.vn ® Bi quyét luyén thi Vat Iy THPTQG - thay Chu Vin Bién

Chap cdnh tuwong tai g

BAI 2: THUYET BO. QP HIDRO. SU PHAT QUANG. TIA X
DANG 1: BAI TOAN LIEN QUAN DPEN VAN DUNG TIEN PE BO CHO HIDRO
Trang thai dung - Quy dao dung

Vi du 4 (8+) Bai giang — Phan 2: Cac mirc nang lugng cuia nguyén tir hidrd ¢ trang
thai dimg dugc xac dinh bang cong thuc: E, = -13,6/n? (V) v6i n 1a s6 nguyén; n = 1
g voi mirc co ban K; n=2, 3, 4 ... tng véi cac mirc kich thich. Tinh tdc do electron
trén quy dao dung Bo thu ba.

A.0,73.10(m/s). B.1,2.10°(m/s). C.1,210°(m/s).  D.1,1.10°(m/s).
Vi du 5 (8+) Bai giang — Phan 2: Theo mau nguyén tir Bo, trong nguyén tr hidro,
chuyén dong ciia électron quanh hat nhan la chuyén dong tron déu. Ti s6 giira tdc do
ctia électron trén quy dao L va toc do cua électron trén quy dao N bang

A.9. B. 2. C.3. D. 4.
Vi du 6 (8+) Bai giang — Phan 2: Theo mau nguyén tir Bo, trong nguyén tir hidro,
chuyén dong ciia électron quanh hat nhan la chuyén dong tron déu. Ti s6 giira tdc do
gdc cua électron trén quy dao K va toc do goc cua électron trén quy dao M bing

A.9. B. 27. C.3. D. 8.
Vi du 7 (8,5+) Bai giang — Phan 3: O trang thai co ban electron trong nguyén tir
Hidro chuyén dong trén quy dao K c6 ban kinh ro = 5,3.10™ (m). Tinh cudng do
dong dién do chuyén dong trén quy dao M giy ra

A. 0,05 pA. B. 0,95 mA. C. 38,89 uA. D. 1,05 mA.

Birc xa hip thu phéton ciia nguyén tir hidrd

Vi du 5 (8+) Bai giang — Phan 5: Hai vach quang phd tng vé6i cac dich chuyén
tr quy dao L v& K va tir M vé L cta nguyén tir hidro c6 budc song lan luot 1a
A1 = 1216 (A°), A2 = 6563 (A°). Biét muc ning lugng cua trang thai kich thich thir
hai 12 -1,51 (eV). Cho eV = 1,6.10"°J, hing sb Plang h = 6,625.103%).s va toc do anh
sang trong chan khong ¢ = 3.10% m/s. Tinh muc ndng lugng cua trang thai co ban
theo don vi (eV).

A.-13,6 eV. B.-13,62 eV. C.-13,64eV. D.-13,43 eV.
Vi du 6 (8+) Bai giang — Phan 5: Khi électron & quy dao ding thir n thi ning lwong
cua nguyeén tir hidrd dugc xéac dinh boi cong thic En = - 13,6/n? (eV) (voin=1, 2,
3,...). Khi électron trong nguyén tir hidrd chuyén tir quy dao dimg N vé qu¥ dao ding
L thi nguyén tir phat ra photon c6 bude song As. Khi électron chuyén tir quy dao ding
0 vé quy dao dirng M thi nguyén tir phat ra ph6ton co bude song A2 Mbi lién hé giita
hai bude song A1 va A, la

A. 25); = 36\1. B. 6 A2 = 5A1. C. 256A; = 675X1. D.675 A, =256A1.
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Vi du 7 (8,5+) Bai giang — Phan 6: Mitrc ning luong trong nguyén tir hidrd duoc
xé4c dinh bang E = -13,6/n? (eV) véi n € N*, trang thai co ban tmg véi n = 1. Khi
nguyén tir chuyén tir muc ning lugng O vé N thi phat ra mot photon co bude song
Lo. Khi nguyén tir hap thu mot photén co bude song A nd chuyén tir mie nang lugng
K 1én murc nang lugng M. So vai Ao thi A

A. nho hon 3200/81 lan. B. 16n hon 81/1600 lan.

C. nh hon 50 lan. D. 16n hon 25 lan.
Vi du 8 (8+) Bai gidng — Phan 7: Mot dam nguyén tir hidro dang ¢ trang thai co
ban. Khi chiéu birc xa c6 tan s6 fi vao dam nguyén tir nay thi chiing phat ra tdi da 3
burc xa. Khi chiéu birc xa ¢6 tan s6 f> vao dam nguyén tir ndy thi chung phat ra tdi da
10 birc xa. Biét nang luong Gmg véi cac trang thai dimg clia nguyén tir hidrd duogc
tinh theo biéu thirc E, = -Eo/n? (Eo | hing s6 dwong, n=1,2.3....). Ti s6 fi/f2 1a

A. 10/3. B. 27/25. C. 3/10. D. 25/27.
Vi du 9 (8+) Bai giang — Phan 7: Trong quang phd hidro, ba vach tmg véi cac dich
chuyén L - K, M - L va N - M ¢6 budc séng lan luot 14 0,1216 (um), 0,6563 (um)
va 1,875 (um). Cho biét ning luong can thiét toi thiéu dé burt electron ra khoi nguyén
ttr hidrd tir trang thai co ban 13 13,6 (eV). Tinh budc song g véi sy dich chuyén tir
v6 cling vé M.

A. 0,77 pm. B. 0,81 um. C. 0,87 um. D. 0,83 um.
Vi du 10 (8+) Bai giang — Phan 7: Cac mic ning lugng clia cac trang thai dimg cua
nguyén tir hidro dugc xac dinh bang biéu thirc E, = -13,6/n? (eV) (n = 1,2, 3...). Néu
nguyén tir hidro hip thu mét photon c6 ning lugng 2,856 eV thi budc séng nho nhat
clia blrc xa ma nguyén tir hidro c¢6 thé phat ra la:

A.9,74.10% m. B.9,51.108 m. C.1,22.10%m. D. 4,87.10®% m.
Vi du 11 (8+) Bai giang — Phan 8: Khi chiéu lan luot cac birc xa photon c¢6 ning
luong 9 (eV), 10,2 (eV), 12,75 (eV), 16 (eV) vao nguyén tu hidr6 ¢ trang thai co
ban. Hay cho biét trong cac trudng hop d6 nguyén tir hidd c6 hap thu photon khong?
Biét cac mirc ning luong ciia nguyén tir hidrd ¢ trang thai dimg dugc xac dinh bang
cong thie: En = -13,6/n? (eV) vdi n 13 s6 nguyén.

A. khong hap thy phéton nio. B. hap thy 2 ph6ton.

C. hap thy 3 phéton. D. chi hap thy 1 ph6ton.
Vi du 12 (8+) Bai giang — Phan 8: Khi kich thich nguyén tir hidrd ¢ trang thi co
ban bang cach cho né hap thu photon c6 ning lugng thich hop thi ban kinh quy dao
dimg tang 16 (1an). Biét cac mirc niang lugng cua nguyén tir hidrd & trang thai dimg
duogc xac dinh bang cong thic: En = -13,6/n? (eV) vdi n 14 sb nguyén. Tinh ning
luong cua photon do.

A.12,75¢eV. B. 12,2 eV. C.12,3eV. D.12,4eV.
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Vi du 13 (8+) Bai giang — Phan 8: Nguyén ttr hidro ¢ trang thai co ban va cham véi
mot electron ¢6 nang lugng 13,2 (eV). Trong qua trinh tuong tac gia st nguyén ti
dung yén va chuyén 1én trang thai kich thich thir ba. Tim dong ning con lai cia
electron sau va cham. Biét cac mirc niang lugng clia nguyén tir hidrd o trang thai
dimg duoc x4c dinh bang cong thic: E, = -13,6/n? (eV) véi n 1a s6 nguyén.
A.0,45eV. B.0,51eV. C.1,1%1eV. D. 0,16 eV.
Vi du 14 (8+) Bai giang — Phan 8: Dung chum electron (mdi electron c¢6 dong ning
W) bin pha khéi khi hidrd & trang thai co ban thi électron trong cic nguyén tir chi
c6 thé chuyén ra quy dao xa nhit 1a quy dao N. Biét cac mirc nang luong ctia nguyén
ttr hidr6 ¢ trang thai dimg dugc xéac dinh bang cong thirc: En = -13,6/n2(eV) v6in la
sd nguyén. Gia tri W ¢6 thé 1a
A. 12,74 eV. B. 12,2 eV. C. 13,056 eV. D. 12,85¢eV.

Pap an
Trang thai dirng - Quy dao dirng
(4|8 e [c ]| [ [ [ [ [ |

Birc xa hap thu phéton ciia nguyén tir hidrd

| 5B | 6C | 7A | 8D | 9D | 10B | 11B [ 12A | 13A | 14D |

DANG 2: BAI TOAN LIEN QUAN PEN TIA X
TAn s6 16n nhét. Buéc séng nhé nhat

Vi du 3 (8+) Bai giang — Phan 2: Trong mdt 6ng Ronghen, tc do ctia mdi hat dap
vao ddi catét 1a 8.107 (m/s). Biét khdi lugng électron, toc dd anh sang trong chan
khong va hang sé Pliang lan luot 1a 9.1.103! kg, 3.10% m/s va 6,625.10* J.s Tinh
budc song nho nhat trong chum tia Ronghen do dng phat ra.

A. 0,6827 A°. B. 0,6826 A°. C. 0,6824 A°. D. 0,6825 A°.
Vi du 5 (8+) Bai giang — Phan 4: Tc d6 cua électron khi dap vao andt cia mot éng
Ron-ghen 12 45.10° m/s. Dé tang toc do thém 5.10° m/s thi
phai tang hi¢u dién thé dat vao 6ng mot [ugng

A. 1,45 kV. B.45kV. C. 1,35kV. D. 6,2 kV.
Vi du 6 (8+) Bai giang — Phan 4: Mot ng tia Ronghen phat dugc birc xa c¢6 budc
song nho nhit 14 5.10° m. Bé tang do clng cua tia Ronghen nguoi ta cho hiéu dién
thé giita hai cuc cta 6ng tang thém AU = 500 V. Biét do 1on dién tich électrén
(électron), tbc d9 anh sang trong chan khong va hang so Plang lan lugt 14 1.6.10™° C;
3.10% m/s va 6,625.10 J.s. B qua dong ning ban dau cta électrén. Budc song ngin
nhét ciia tia d6 1a

A.3.13.10°m. B.4.16.10° m. C.3,13.10"m. D. 4.16.10° m.
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Nhiét lwgng andt nhin duge

Vi du 2 (8+) Bai giang — Phan 6: Mot 6ng Ron-ghen trong mdi gidy birc xara N =
3.10% photon. Nhirng photon c6 ning lugng trung binh tng véi bude song 10720 m.
Hiéu dién thé dat vao hai dau 6ng 1a 50 kV. Cudng do dong dién chay qua ong 1
1,5.103A. Ngudi ta goi ti s gita nang lugng birc xa dudi dang tia Ron-ghen va ning
luong tiéu thu ciia 6ng Ron-ghen 12 hiéu sut cta dng. Hidu sudt ctia truong hop nay 1a

A. 0,2%. B. 0,8%. C. 3%. D. 60%.
Vi du 3 (8+) Bai giang — Phan 6: Trong mdt 6ng Ronghen, sd electron dap vao ddi
catdt trong mdi gidy 1a 5.10'° hat, hiéu dién thé giita andt va catét 1a 18000 V. Bo
qua dong ning cua electron khi bit ra khoi catdt. ién tich electron 14 1,6.107° (C).
Tinh tong dong ning cua electron dap vao ddi catdt trong mot gidy.

A. 144 ). B.12,4J. C.10,4J. D.9,6J.
Vi du 4 (8+) Bai giang — Phan 6: Trong mdt 6ng Ronghen, sd electron dép vao ddi
catdt trong mdi gidy 1a 10™° hat, tbc d6 ctia mdi hat dap vao ddi catét 1a 8.107 (m/s).
Khéi lugng ciia electron 1a me = 9,1.10°% (kg). Tinh tong dong ning cua electron déap
vao dbi catdt trong mot gidy.

A. 2,563 J. B. 2,732 J. C.2,912J. D.2,815J.
Vi du 5 (8+) Bai giang — Phan 6: Hiéu dién thé giita andt va catot ctia 6ng Ronghen
la 18 kV, dong tia &m cuc c6 cudng d6 5 mA. Bo qua dong nadng cua electron khi
but ra khoi catot. Tong dong ning electron dap vao ddi catt trong 1s 1a:

A. 45 (J). B. 90 (J). C.9(J). D. 4,5 (J).
Vi du 6 (8,5+) Bai giang — Phan 7: Dé tao ra tia X nguoi ta ding éng Cu-lit-gio.
Khi dit mot hiéu dién thé vao anot va catot ctia 6ng Cu-lit-gio thi cudng do dong
dién chay qua 6ng nay 1a | = 40 mA va toc do ciia electron khi t6i anot 1a V =8.107 m/s.
Bo6 qua tdc d6 ban dau cua electron khi bat ra khoi catot. Cho dién tich va khéi lugng
ctia electron e = -1.6.10"° ¢, m = 9,1.10%' kg. Cong suét trung binh ctia dng Cu-lit-
gio la

A. 728 W. B. 730 W. C.732W. D. 734 W.
Vi du 7 (8,5+) Bai giang — Phan 7: Hiéu dién thé giita andt va catdt caa ong
Ronghen 1a 15 kV, dong tia am cuc c6 cuong do 5 mA. Bo qua dong nang cua
electron khi bit ra khoi catot. Gia sir 99% dong ning cua electron dap vao doi catdt
chuyén thanh nhiét nang d6t nong dbi catdt va bo qua birc xa nhiét. Nhiét lugng ddi
catdt nhan duoc trong 1 s 1a

A. 45,75 (J). B. 72,25 (J). C. 74,25 (J). D. 74,5 (J).
Vi du 8 (8,5+) Bai giang — Phan 7: Mot 6ng Ronghen phat tia X ¢6 bude song ngén
nhéit 5.10° m. B qua vén tdc ban ddu ctia cac electron khi but ra khoi catét. Gia sir
98% dong ning cua cac electron bién thanh nhiét lam néng dbi catdt va cuong do
dong dién chay qua 6ng 12 I =2 mA. Biét d6 16n dién tich électron (&lectron), toe do
anh sang trong chan khong va hing sé Plang lan luot 1a 1.6.10"° C; 3.10% m/s va
6,625.103 J.s. Nhiét luong téa ra trén ddi catét trong 1 phut 1a

A. 298,125 J. B. 29,813 J. C. 292,1625 J. D. 92,813 J.
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Vi du 9 (8,5+) Bai giang — Phan 8: Trong mdi gidy tong dong ning cua electron
dap vao ddi catdt 1a 10 J. Bi catdt c6 khdi luong 0,33 kg, co nhiét dung riéng 1a 120
(I/kg°C). Gia str 99% dong ning cua electron dap vao dbi catdt chuyén thanh nhiét
nang d6t nong dbi catdt va bo qua birc xa nhiét. Hoi sau bao 1au nhiét do ddi catdt
tang thém 1000°C.

A. 4900 ss. B. 4000 s. C. 53,3 phat. D. 53,4 phut.
Vi du 10 (8,5+) Bai giang — Phan 8: Trong mot dng Ron-ghen, khi hiéu dién thé
giita anot va catot 1a 1,2 kV thi cuong do dong dién di qua éng 12 0,8 mA. Dbi catot
12 mot ban platin c6 dién tich 1 em?, day 2 mm, c6 khdi luong riéng D = 21.10% kg/m?
va nhiét dung riéng c = 0,12kJ /kg.K. Nhi¢t d0 ctia ban platin s€ taing thém 500°C
sau khoang thoi gian la

A.162,6 s. B. 242,6s. C.222.6s. D. 262.55s.
Vi du 11 (8,5+) Bai giang — Phan 8: Mot 6ng Cu-lit-gio c¢6 dién ap giira hai dau
5ng 1a 10 KV voi dong dién trong 6ng 12 1 mA Coi rang chi ¢c6 99% sb e dap vao
anbt chuyén nhiét niang dét nong ddi andt. Cho khdi lwong ciia ddi andt 1a 100 g va
nhiét dung riéng 12 120J/kg d6. Sau mot phiit hoat dong thi d6i andt nong thém bao
nhiéu d¢?

A.4,6°C. B. 4,95° C. C.46°C. D.495°C.
Vi du 12 (9+) Bai giang — Phan 9: Hiéu dién thé giita hai cuc cua 6ng Ronghen 1a
16,6 (kV), cuong do dong dién qua 6ng 1a 20 mA. Coi electron thoat ra cé toc dd
ban dau khong dang ké. Déi catdt duoc 1am ngudi bang dong nude chay ludn bén
trong. Nhiét d6 nudc ¢ 16i ra cao hon 16i vao 1a 20°C. Gia sir c6 99% dong ning
electron dap vao dbi catdt chuyén thanh nhiét d6t nong ddi catdt. Biét nhiét dung
riéng cua nudc la 4186 (J/kgK). Tinh Iuu lugng ctia dong nudce do theo don vi g/s.

A. 3,6(g/s). B. 3,8 (g/s). C. 3,9(g/s). D. 3,7(g/s).

Pap an
Tén s6 16n nhit. Bude séng nhé nhit

| ot AR - A AR WAL |

Nhiét lwgng andt nhin duoc

2B 3A 4C 5B 6A 7C 8C 9B 10D | 11D
12C
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DANG 3: BAI TOAN LIEN QUAN PEN LASER

Vi du 1 (8+) Bai giang — Phan 1: Dung chum tia laze c6 cong suat P = 10 W dé nau
chay khéi thép co khéi lwong 1 kg. Nhiét d6 ban dau cua khéi thép to = 309, nhiét
dung riéng ctia thép ¢ = 448J/kg.dd, nhiét nong chay cua thép L = 270 kl/kg, diém
néng chay cua thép T = 1535°. Coi rang khong bi mat nhiét lugng ra méi truong.
Thoi gian 1am néng chay hoan toan khéi thép 1a

A. 26 h. B. 0,94 h. C. 100 h. D. 94 h.
Vi du 2 (8+) Bai giang — Phan 1: Nguoi ta ding mét laze hoat dong dudi ché do
lién tuc dé khoan mot tim thép. Cong suét ciia chum laze 1a P = 10 W. Puong kinh
cia mot chim sang 1a d = 1 mm. Bé day ctia tim thép 1a e = 2 mm. Nhiét do ban dau
1a to = 30°C. Khéi luong riéng cua thép: p= 7 800 kg/m?. Nhiét dung riéng cua thép:
¢ = 448 J/kg.do. Nhiét nong chay riéng cua thép: A =270 kl/kg. Piém nong chay cua
thép: T = 1535°C. B6 qua moi hao phi. Tinh thdi gian khoan thép.

A.2,16s. B. 1,16 s. C.1,18s. D.1,26s.
Vi du 3 (8+) Bai giang — Phan 2: Nudc c6 nhiét dung riéng ¢ = 4,18 kJ/kg.do, nhiét
hoéa hoi L = 2260 kJ/kg, khdi lugng riéng D = 1000 kg/m?3. D¢ lam bdc hoi hoan toan
1 mm® nude & nhiét 6 ban dau 37°C trong khoang thoi gian 1 s bang laze thi laze
nay phai c6 cong sut bing

A 45W. B.35W. C.25W. D.15W.
Vi du 4 (8+) Bai giang — Phan 2: Mot laze c6 cong suat 10 W 1am bdc hoi mot
luong nude ¢ 30°C. Biét ré“mg nhiét dung ri€ng cia nudc la ¢ = 4,18 kJ/kg.do, nhiét
hoéa hoi ctia nuéc L = 2260kJ/kg, khdi lugng riéng ciia nude D = 1000kg/m®. Thé
tich nuéc bdc hoi dugce trong khoang thoi gian 1s 1a

A. 3,9 mmd. B. 4,4 mm?. C. 5,4 mmd. D. 5,6 mm3.
Vi du 5 (8+) Bai giang — Phan 3: Dung laze CO; c6 cong sudt P = 10 W dé 1am dao
mo. Khi tia laze dugc chiéu vao vi tri cAn mé s& 1am cho nude & phan mé chd dé boc
hoi va mé bi cit. Biét chum laze c6 ban kinh r = 0,1 mm va di chuyén véi van tde
v = 0,5 cm/s trén bé mit clia mé mém. Biét thé tich nude bde hoi trong 1 s1a 3,5 mmd,
Chiéu sau cuc dai cua vét cit 1a

A.1mm. B. 2 mm. C. 3,5 mm. D. 4 mm.
Vi du 6 (8+) Bai giang — Phan 3: Dé do khoang cach tir Trai Dat 1én Mat Tring
ngudi ta ding mot tia laze phat ra nhitng xung anh sang c6 budc séng 0,52 pm, chiéu
vé phia Mt Trang. Thoi gian kéo dai mdi xung 14 107 (s) va cong suét ciia chum
laze 1a 100000 MW. Biét tdc d6 anh sang trong chan khong va hang sé Plang lan
luot ia ¢ = 3.10% m/s va h = 6,625.10°%*].sT s6 ph6ton chira trong mdi xung 1a

A. 2,62.10% hat. B. 2,62.10% hat. C. 2,62.10% hat. D. 5,2.10% hat.

Pap an
| 1A | 2B | 3C | 4A | 5C | 6A | | | | |
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SU PHAT QUANG

Vi du 4 (8+) Bai giang — Phan 2: Chiéu anh sang c6 budc song 0,3 um vao mot
chat thi chit d6 phat quang 4anh sang c6 bude song 0,5 um. Cho rang cong suit cua
anh sang phat quang chi bang 0,01 cong suit ctia chim sang kich thich. Bé c6 mot
photon dnh sang phét quang phat ra thi sé photon anh sang kich thich chiéu vao la

A. 600. B. 60. C. 25. D. 133.
Vi du 5 (8+) Bai giang — Phan 2: Chiéu birc xa don sic ¢6 budc séng A vao mot
chat thi chit d6 phat quang anh sang c6 budc song 0,5 um. Cho rang cong sut cua
anh sang phat quang chi bang 0,01 cong suat ciia chum kich thich va néu c6 3000
phdtdn anh sang kich thich chiéu vao thi c6 75 photon anh sang phat quang phat ra.
Gidtricua A la

A. 0,18 um. B. 0,25 um. C.0,2 um. D. 0,3 um.
Vi du 6 (8+) Bai giang — Phan 2: Chiéu anh sang c6 budc song 0,26 pm vao mot
chat thi chit d6 phat quang anh sang c6 budc song 0,52 pm. Néu s photon anh sang
kich thich chiéu vao 1 100 thi s6 photon anh sang phat quang phat ra 1a 4. Hoi cong
sudt ctia anh sang phat quang bang bao nhiéu phan trim cong suét cta chum sang
kich thich?

A. 10%. B. 60%. C. 4%. D. 2%.
Vi du 7 (8+) Bai giang — Phan 2: Mot chét phat quang dugc kich thich bang anh
sang c6 budce song 0,26 um thi phat ra anh sang cé budce song 0,52 um. Gia st cong
suat ctia chiim sang phat quang bang 20% cong suat ciia chiim sang kich thich. Ti s6
giita s6 photon anh sang phat quang va s6 photon anh sang kich thich trong cting mot
khoang thoi gian la

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

Pap an
(48 [sc]eo |m] [ [ [ [ | |
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