CHUONG 6. LUQONG TU ANH SANG

A.Li THUYET

I. HIEN TUQONG QUANG PIEN (NGOAI)

1. Thi nghiém ciia Héc vé hién twong quang dién

- Nam 1887, Héc di chiéu mot chum sang do hd quang phét ra vao tim kém
tich dién am gén vao can ciia mot tinh dién ké, thi théy gbc léch cua kim tinh
dién ké giam di. Thay kém bang kim loai khac, hién tugng xay ra tuong tu.

- Két qua: Anh sang hd quang d lam bat electron ra khoi bé mit tim kém
tich dién am.

2. Hién tuwgng quang dién

Hién tugng anh sang lam bat cac electron ra khoi mat kim loai goi 1a hién tugng quang dién ngoai (goi tat

1a hién tugng quang dién).

STUDY TIP

Céc electron bat ra dugc goi la cac electron quang dién, hay quang electron.

3. Cac dinh luit quang dién

- Dinh luat quang dién thir nhit (dinh ludt vé gidi han quang dién): Di v6i mdi kim loai anh sang kich
thich phai c6 budc song 4 nho hon hodc bﬁng gi61 han quang dién A, cia kim loai d6, mé1 gy ra dugc
hién twgng quang dién: A < 4.

- Pinh luit quang dién tht hai (dinh luat vé cuong do dong quang dién bdo hoa): Dbi v6i mdi anh sang
thich hop (c6 A< 4,), cudng do dong quang dién bdo hoa ti 1¢ thuan véi cuong do chum anh sang kich
thich.

- Pinh luat quang dién thtr ba (dinh luat vé& dong ning cuc dai cua quang electron): Pong ning ban dau
cuc dai cua quang electron khong phu thudc vao cuong do cua chum sang kich thich, ma chi phu thudc
vao budc song anh sang kich thich va ban chat kim loai.

II. THUYET LUQNG TU ANH SANG (THUYET PHOTON)

Thuyét song dién tir vé anh sang khong giai thich duoc dinh luat vé giéi han quang dién nén can phai co
thuyét méi phu hop.

1. Gia thuyét Pling

- Nam 1900, Pling d3 dé xuéng gia thuyét vé luong tir ning luong.

- Luong nang lwong ma mdi 1an mot nguyén tir hay phan tir hip thu hay phat xa c6 gia trj hoan toan xac
dinh, goi 12 luong tir nang lugng. Luong tir ndng lwong, ki hiéu 14 &, c¢6 gié tri bang: & = hf . Trong do:

+ £ :tan s cua anh sang bi hap thy hay dugc phat ra.

+ h:1a mot hang s6, goi 1a hing s6 Pling. & =6,625.107J.s

Chu y

+ Ning luong ciia mdi photon rat nho. Mot chum sang du yéu ciing chira rat nhiéu photon do rat nhiéu
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nguyén tir, phan tir phat ra. Vi vy, ta nhin thdy chum sang lién tuc.

+ Photon chi ton tai trong trang thai chuyén dong. Khong c6 photon ding yén.

2. Thuyét lwgng tir anh sang. Photon

- Chum 4nh sang 1a chum cac photon (cac luong tir 4nh sang). Mdi photon c¢6 ning luong x4c dinh (ning
luong cua 1 photon & = Af (J ), / 14 tan s cta song anh sang don sic twong tng). Cudng dd chum sang
ti 18 v6i sO photon phat ra trong 1 gidy.

- Phén tir, nguyén tir, electron... phat xa hay hip thu anh sang, nghia la chung phat xa hay hap thu photon.
- Cac photon bay doc theo tia sang véi toc dd ¢ =3.10°m /s trong chan khong.

I11. GIAI THICH CAC PINH LUAT QUANG PIEN

1. Cong thirc Anh-xtanh vé hién twong quang dién

he 1
hf =—=A+—mv,
f /1 2 Omax

Trong d6: A : budc song anh sang kich thich. (m)

A: cong thoat cua kim loai. (J)

Vo, - VAN toc ban dau cuc dai cua quang electron. (m/s)

2. Giai thich dinh luit quang di¢n thir nhat

Anhxtanh cho ring, hién twong quang dién xay ra la do electron trong kim loai hip thu photon ctia anh
sang kich thich. Mdi photon bi hap thu s& truyén toan bd ning luong & cua né cho mét electron. Mudn
electron bt ra khoi bé mat kim loai thi nang lugng & phai 16n hon hodc béng cong thoat cua kim loai, tirc

s> dehls g 1<)
A A

Voéi 4, = hjc la gidi han quang dién.

3. Gidi thich dinh luat quang dién thir hai

Cuong d6 dong quang dién bdo hoa ti 1& thuan véi sd quang electron but ra khoi catot trong mot don vi
thoi gian.

Véi cac chum sang c6 kha nang giy ra hién twong quang dién thi: S6 quang electron bi bat ra khoi mat
catot trong mot don vi thoi gian lai ti 1€ thuan voi sb photon dén dap vao mat catot trong thoi gian do. So
photon nay ti I¢ v&i cuong do cua chum sang tdi. Vay cuong do dong dién bao hoa ti 1€ thuan véi cuong
do cua chum sang kich thich.

4. Giai thich dinh luit quang dién thir ba

Tir cong thirc Anhxtanh vé hién twong quang dién, suy ra dong ning ban dau cuc dai ciia quang electron

la: Loz, 2Eo 4t te

Omax ﬂ, ﬂ, 2/0

Nhén xét
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Pong ning ban dau cuc dai cia quang electron chi phu thudc vao budc song cua anh sang kich thich va

ban chét kim loai.

5. Lwdng tinh song - hat cua anh sang

- Anh sang vira c6 tinh chét séng, vira c6 tinh chét hat. Ta néi anh sang c6 ludng tinh séng - hat.

- Trong mdi hién twong, anh sang thuong thé hién rd mot trong hai tinh cht trén. Khi tinh chat song thé
hién 3 thi tinh chét hat lai mo nhat, va nguoc lai.

- Hién tugng quang dién 1a bang chimg thuc nghiém quan trong khang dinh anh sang c6 tinh chét song.

- Hién tuwong quang dién 1 bang chimg quan trong chimg t6 anh sang c6 tinh chat hat.

- Song dién tir co bude song cang ngan, photon c6 ning lwong cang 16n thi tinh chét hat thé hién cang rd,
nhu & hién tugng quang dién, & kha nang dam xuyén, kha ning phat quang..., con tinh chat song cang md
nhat. Trai lai, song dién tir c6 budc séng cang dai, photon tng véi né c6 nang luong cang nho, thi tinh
chét song lai thé hién rd hon nhu & hién tuong giao thoa, nhiu xa, tin S4c,..., con tinh chit hat thi mo
nhat.

IV. HIEN TUQNG QUANG DIEN TRONG

1. Chit quang déin

Chét quang din 1a nhitng chat ban din, dan dién kém khi khong bi chiéu sang va dan dién tbt khi bi chiéu
sang thich hop.

2. Hién tuwgng quang dién trong

Hién tuong 4nh sang giai phong cac electron lién két dé chiing tr¢ thanh cac electron dan dong thoi tao ra
cac 16 trong cuing tham gia vao qué trinh dan dién, goi 13 hién tuong quang dién trong.

3. Quang dién tré

DPuoc ché tao dua trén hi¢u ng quang di¢n trong. D6 1a mot tim ban dan co gia tri dién tr¢ thay ddi khi
cuong d6 do chum anh sang chiéu vao no thich hop.

4. Pin quang dién

Pin quang dién 1a ngudn dién trong d6 quang ning duogc bién doi truc tiép thanh dién ning. Hoat dong cua
pin dua trén hién tugng quang di¢n trong cia mdt s6 chit ban dan (déng oxit, selen, silic,...). Suét dién

dong cua pin thuong c6 gia tri tr 0,5 V dén 0,8 V.

STUDY TIP

Pin quang dién (pin Mat Tro1) da tré thanh ngudn cung cap dién cho cac vung sau vung xa, trén cac vé tinh

nhan tao, con tau vil try, trong cac may do anh sdng, may tinh bo tui...

V. SO SANH HIEN TUQNG QUANG BIEN NGOAI UA QUANG PIEN TRONG

- Hién tuong quang dién ngoai ¢ su bit cac electron ra khoi khéi chét, con hién twong quang dién trong
chi bt cac electron lién két thanh electron din ngay trong khdi chét do.

- Ning lugng can thiét dé but electron ra khoi lién két trong ban dan kha nhé so véi cong thoat cua
electron khéi kim loai, nén gi61 han quang dién trong 16n hon gidi han quang dién ngoai

VL. HIEN TUQNG QUANG - PHAT QUANG
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1. Sw phat quang
Co6 mot s6 chat khi hép thu nang lugng dudi mdt dang nao do, thi co6 kha ning phat ra cac buc xa dién tur

trong mién 4nh sang nhin thiy. Céc hién twong d6 goi la sw phat quang.

STUDY TIP

MBJi chit phat quang c6 mot quang phd dic trung cho nod.

2. Pinh luit Xtoc vé sy phat quang

Anh sang phét quang c6 budc song A’ dai hon budc séng cua anh sang kich thich 4, : 1’ > 4,,

3. Ung dung ciia hién twgng phat quang

Str dung trong cac dén dng dé thip sang, trong cac man hinh cua dao dong ki dién tir, tivi, may tinh. Str
dung son phat quang quét trén cac bién bao giao thong.

VIL. MAU NGUYEN TU Bo

1. Tién dé vé trang thai dirng

- Nguyén tir chi ton tai trong mot s6 trang thai c6 ning luong xac dinh E , goi la cac trang thai ding. Khi
¢ trang thai ding, nguyén tu khong buc xa.

- Trong céc trang thai dimg ctia nguyén tir, electron chuyén dong quanh hat nhén trén nhitng quy dao c6
ban kinh hoan toan xéac dinh goi 1a quy dao dung.

- Cong thtrc tinh quy dao dung cla electron trong nguyén t hydrd r, =n’s, , v6i n la s6 nguyén va

1, =5,3.10"m, goi la ban kinh Bo.

n 1 2 3 4 5

Tén K L M N O P...

13,6

2
n

- Nang luong electron trong nguyén tir hidro: £, =— (eV), v6i n 1a s ty nhién duong.

- Binh thuong, nguyén tir & trang thai dimg c6 ning luong thap nhat, goi 1a trang thai co ban. Khi hip thy
ning luong thi nguyén tir chuyén 1én cdc trang thai dimg c6 ning lugng cao hon, goi 1a trang thai kich
thich. Thoi gian nguyén tir & trang thai kich thich rat ngin (c& 10°s). Sau d6 nguyén tir chuyén vé trang
thai dimg c6 nang luong thap hon va cudi ciing vé trang thai co ban.

2. Tién dé vé su birc xa va hip thu niing lwong ciia nguyén tir

- Khi nguyén tir chuyén tir trang thai dimg ¢ nang luong E sang trang thai dimg c6 nang lugng E, nho
hon thi nguyén tir phat ra mot photon c6 nang luong: E —E, = hf

- Nguoc lai, néu nguyén tir ¢ trang thai ding c6 ning luong E ma hép thu duoc mot photén co niang
luong Af dung bang hiéu E E thino chuyén sang trang thai dimg c6 ning luong E 16n hon.

- Sy chuyén tir trang thai dimg E  sang trang thai ding E, Gng v6i sy nhdy cua electron tir quy dao diung
co ban kinh 7 sang quy dao dung c6 ban kinh », va nguoc lai.

VIII. QUANG PHO VACH CUA NGUVEN TU HIPRO
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1. Pic diém cia quang phé hidrd

- N6 1a quang phé vach.

- Céc vach cua quang pho tao thanh cac diy khac nhau trong cac viing anh sang khac nhau.

+ D3y Lai-man (Lyman): gdm cac vach trong mién tir ngoai.

+ D3y Ban-me (Balmer): gdm cac vach nim trong mién tir ngoai va mot sd vach nam trong mién anh
sang nhin théy: vach d96, vach lam, vach cham, vach tim.

+ Diy Pa-sen (Paschen): gdm céc vach nim trong mién hong ngoai.

- Binh thuong, cac nguyén tur hidrd & trang thai co ban. Khi nhan dugc nang luong kich thich, chung
chuvén 1én céc trang thai kich thich khac nhau. Khi chuyén vé trang thai co ban, chung s& phat ra cac
photon ning lugng quy dinh boi tién dé vé su birc xa va hip thu ning luong ctia nguyén tir.

- Mbi phétoén tng véi mot song dién tir co tan sd hay bude song xac dinh. Mdi song dién tir 1a mot song
anh sang don sic. M6i 4nh sang don sic cho 1én kinh anh ciia may quang phd mot vach mau nhat dinh.

D6 1a mot vach quang phd.

Chu y

- Khi chup quang pho cua khi hidrd trong cac dén phong dién, nguoi ta da xac dinh dwoc chinh xac bude
song va quy luat sap xép cua cac vach trong quang phd do.
- Diing miu nguyén tir Bohr, nguoi ta giai thich duoc céu tric ciia quang phd va tinh duoc budc séng Gmg

v6i cac vach trong quang phd do.

2. Su giai thich su tao thanh cac day

- Cdc vach trong diy Lai-man (4nh sang ndm trong mién tir ngoai) dugc tao thanh khi électron trong céac
nguyén tir hidrd chuyén tir cac quy dao bén ngoai vé quy dao K: L vé K; M vé K; N vé K; O vé K; P vé
K.

- Cic vach trong ddy Ban-me (1 s6 vach nim trong mién tir ngoai va 1 s6 vach nam trong mién anh séng
nhin thiy) duoc tao thanh khi électron chuyén tir quy dao bén ngoai vé quy dao L:

Vach d6 H, (0,6563um) tmg véi su chuyén M vé L;

Vach lam H,;(0,4861um) (g voi sy chuyén N vé L;

Vach cham H, (0,4340um) tmg voi sy chuyén O vé L;

Vach tim H(0,4103um) g véi sy chuyén P vé L.

- Cdc vach trong diy Pa-sen (anh sang nam trong mién hong ngoai) dugc tao thanh khi cac électron
chuyén tir quy dao bén ngoai vé quy dao M.

- Néu biéu dién mdi mirc ning luong tng vi mot quy dao dirng bang mot vach nim ngang thi ta ¢ so dd
muc nang luong.

- Trong so d6 mirc ning luong, cac sy chuyén dugc biéu dién bing cac miii tén hudng tir trén xudng dudi.

Phia dudi so do c6 ve€ cac vach quang phd g véi céac sy chuyén do.
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So do chuyén mirc nang lwong ciia nguyén tir hidré khi tao thanh cdc day quang phé

IX. SO LUQC LAZE

Laze 1a mot ngudn sang phat ra mot chim sang cuong do 16n dua trén viée ing dung hién tuong phat xa
cam ung.

1. Pic diém ciia laze

- Laze c6 tinh don sic rét cao.

- Tia laze 14 chum sang két hop (cac photon trong chiim ¢ ciing tan sd va clng pha).

- Tia laze 1a chum sdng song song (co tinh dinh hudng cao).

- Tia laze c6 cudong do 16n. Vi du: laze rubi (héng ngoc) c6 cudng do téi 10°W / cm?.

2. Mt s6 ing dung ciia laze

- Tia laze duoc dung nhu dao mé trong phiu thuat mat, dé chira mot sé bénh ngoai da (nho tac dung
nhiét),...

- Tia laze dung truyén thong tin bang cap quang, vo tuyén dinh vi, diéu khién con tau vii tru, ...

- Tia laze dung trong cac dau doc dia CD, but chi bang, ban dd, thi nghiém quang hoc & trudng phd
thong,...

- Tia laze duoc ding trong do dac, ngdm duong thing...

- Ngoai ra tia laze con dugc dung dé khoan, cat, toi,... chinh xéac cac vat liu trong cong nghiép.
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CHUONG 6. LUQONG TU ANH SANG
B. CAC DANG BAI TAP VA PHUONG PHAP GIAI
I. TRAC NGHIEM Li THUYET
1, Vi du minh hoa
Vi du 1: Bé gy duoc hiéu Gmg quang dién, bic xa roi vao kim loai phai thoa man diéu kién nao sau day?
A. Tan s6 16n hon gi6i han quang dién.
B. T4n s6 nh6 hon giéi han quang dién.
C. Budc séng nho hon gidi han quang dién
D. Budc song 16n hon gidi han quang dién.
Loi gidi
Dé giy ra hiéu ing quang dién, buc xa chiéu vao kim loai phai thoa man dinh luat I quang dién: budc
song cuia anh sang kich thich nho hon hodc bang gidi han quang dién.
Pap an C.
Vi du 2: Phat biéu ndo sau day 1a khong dung?
A. Dong nang ban dau cuc dai cua electron quang dién phu thudc vao ban chét cua kim loai.
B. Bong nang ban dau cuc dai cua electron quang di¢n phu thudc budc song cua chum anh sang kich
thich.
C. Bong ning ban dau cuc dai cia electron quang dién phu thudc tan sé cia chum anh sang kich thich.
D. Bong nang ban dau cuc dai cua electron quang di¢n phu thudc cuong dé ctia chum anh sang kich
thich.
Loi giai
Tir cong thirc Anhxtanh vé hién tuong quang dién, suy ra dong ning ban dau cuc dai ciia quang electron
la: —mv, = he :E—E
2 A A A
Suy ra dong ning ban dau cuc dai cua quang electron chi phu thudc vao budce song (hodc tan sb) ctia anh
sang kich thich va ban chit cua kim loai.
Pap an D.
Vi du 3: Phat biéu ndo sau day 1a dung?
A. Diy Laiman nidm trong viing tr ngoai.
B. Diy Laiman nam trong ving anh sang nhin thiy.
C. Diy Laiman nam trong viing hong ngoai.
D. Diy Laiman nim mét phan trong ving dnh sang nhin thdy va mot phan trong viing tir ngoai.
Loi giai
Day Lai-man (Lyman): gdm céac vach trong mién tir ngoai.
Diay Ban-me (Balmer): gdm cac vach nam trong mién tir ngoai va mot sd vach nim trong mién anh sang

nhin théy: vach do, vach lam, vach cham, vach tim.
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Diy Pa-sen (Paschen): gdm cac vach ndm trong mién hong ngoai
Dap an A.
Vi du 4: Phat biéu nao sau day 1a dung?

A. Tién dé vé su hip thu va blrc xa ning luong cua nguyén tir c¢6 ndi dung la: Nguyén tir hip thu
phéton thi chuyén trang thai dimg.

B. Tién d& vé su hap thy va birc xa ning lwong ciia nguyén tir c6 ndi dung 1a: Nguyén tir bic xa photon
thi chuyén trang thai dimg.

C. Tién dé vé su hip thu va birc xa ning luong ctia nguyén tir c6 ndi dung 1a: Mbi khi chuyén trang
thai dimg nguyén tir birc xa hodc hip thu photon c6 ning luong dang bang do chénh 1éch ning luong gitra
hai trang thai do.

D. Tién dé vé sy hip thu va birc xa ning lugng cta nguyén tir o ndi dung la: Nguyén tir hip thy anh
sang nao thi s€ phat ra anh sang do.

Loi giai
Tién dé vé sy hip thy va birc xa ning luong cia nguyén tir c6 ndi dung la: Mdi khi chuyén trang thai
dirmg nguyén tir birc xa hodc hap thy photon c6 ning lugng dung bang do chénh 1éch niang lugng giira hai
trang thai do
Pap an C.
Vi du 5: Phat biéu ndo dudi ddy vé ludng tinh song hat 12 sai?

A. Hién tuong giao thoa anh sang thé hién tinh chét song.

B. Hién tuong quang dién anh sang thé hién tinh chat hat.

C. Song dién tir c6 bude song cang ngan cang thé hién rd tinh chit song.

D. Céc song dién tir co budc song cang dai thi tinh chat song cang thé hién rd hon tinh chét hat.

Loi gidi
Budc song cang ngin, nang luong cang 10n, kha ning ddm xuyén 16n, nén thé hién rd tinh chét hat.
Pap an C.
Vi du 6: Theo thuyét luong tir 4nh sang, phat biéu nao sau ddy ding?

A. Photon tng véi anh sang don sic ¢6 ning lugng cang 16n néu anh sang d6 co tan s6 cang 16n.

B. Ning luong ciia photon giam dan khi photon ra xa dan ngudn sang.

C. Photon ton tai trong ca trang thai ding yén va trang thai chuyén dong.

D. Ning luong ctia moi loai ph6tén déu bang nhau.

Loi gidi
A. Plng, vi nang lugng ciia photon ti 1¢ thuan véi tan sd.
B. Sai, vi ning luong cua photon khong phu thudc vao khoang cach tir photon dén ngudn.
C. Sai, vi photon khong ton tai trong trang thai dimg yén.
D. Sai, photon c¢6 tan s6 khac nhau thi ning lwong khac nhau.

Dap an A.
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Vi du 7: Trong chan khong, anh sang nhin thdy c6 budc song nam trong khoang tir 0,38 gm dén 0,76 pm .
Cho biét: hiang sb Pling h=6,625.10"*J.s, toc do anh sang trong chan khong ¢=3.10°m/s va

leV =1,6.10"J . Cac photon cua anh sang nay ¢ ning lugng nim trong khoang

A.tir 2,62 eV dén 3,27 eV. B. tir 1,63 eV dén 3,27 eV.
C.tr2,62 eV dén3,11eV. D. tir 1,63 eV dén 3,11 eV.
Loi giai

he  6,625.107.3.10°

A =
_he e T 0,76.10°
A - he  6,625.1073.10°
0,38um <A <0,76 um A = =" =
e = 0,38.10°

min

=2,615.10"J =1,63eV

=5,230.10"°J =3,27eV

Dap an B.

2. Bai tap tu luyén

Céau 1: Phat biéu nao sau day 1a dung?

A. Hién tugng quang dién la hién tuong electron bi but ra khéi kim loai khi chiéu vao kim loai anh
sang thich hop.

B. Hién tugng quang dién 1a hién tugng electron bi but ra khoi kim loai khi n6 bi nung néng.

C. Hién tugng quang dién 1a hién tuong electron bi bt ra khdi kim loai khi dat tam kim loai vao trong
mot dién truong manh.

D. Hién tugng quang dién 1a hié€n tugng electron bi birt ra khoi kim loai khi nhing tam kim loai vao
trong mot dung dich.
Cau 2: Chiéu mot chum birc xa don sic vao mot tim k&m co giéi han quang dién 0,35um . Hién tuong
quang di¢n s€ khong xdy ra khi chum burc xa c6 bude song

A. 0,1um. B. 0,2um . C. 0,3um. D. 0,4um .
Cau 3: Gi6i han quang dién cia mdi kim loai la

A. Budc song dai nhit ciia birc xa chiéu vao kim loai d6 ma gy ra duoc hién twong quang dién.

B. Budc song ngin nhit ciia birc xa chiéu vao kim loai d6 ma gy ra dugc hién tuong quang dién.

C. Cong nho nhat ding dé but electron ra khoi bé mat kim loai do.

D. Cong 16n nhét dung dé but electron ra khoi bé mit kim loai do.
Cau 4: Dong quang dién dat dén gia trj bdo hoa khi

A. Tét ca cac electron bt ra tir catot khi catdt duoc chiéu sang déu di vé duoc anot.

B. Tt ca cac electron bat ra tir catot khi catot dugc chiéu sang déu quay tré vé dugce catot.

C. C6 su cin bang giira s6 electron bat ra tir catot va sd electron bi hiit quay tro lai catot.

D. Sé electron di tir catot vé anot khong ddi theo thoi gian.
Cau 5: Dong quang dién ton tai trong té bao quang dién (TBQD) khi

A. Chiéu vao cat6t ciia té bao quang dién mot chum birc xa ¢6 cuong do 16n va hidu dién thé giira anot

va catot cuna TBQD 1a U, >0

B. Chiéu vao catdt cua t€ bao quang dién mdt chum birc xa ¢6 budc song dai.
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C. Chiéu vao catdt cua té bao quang dién mot chum bire xa ¢ bude song ngan thich hop.

D. Chiéu vao catdt ctia té bio quang dién mot chum birc xa c6 bude song ngin thich hop va hiéu dién
thé giita anot va catdt cia TBQD 1a U, phai 16n hon hiéu dién thé ham U, .
Céu 6: Phat biéu nao sau day 1a khong dung?

A. Dong nang ban dau cuc dai cua electron quang dién phu thudc vao ban chét cua kim loai.

B. Pong ning ban dau cyc dai cia electron quang dién phu thudc budce song ctua chim anh sang kich
thich.

C. Dong ning ban dau cuc dai cia electron quang dién phu thudc tan s6 ctia chum anh sang kich thich.

D. Pong ning ban du cuc dai cia electron quang dién phu thudc cudng d6 ciia chum anh sang kich
thich.
Céu 7: Phat biéu nao sau day 1a dung?

A. Hién tuong quang dién chi xdy ra khi gi6i han quang dién 4, cua kim loai lam catot nhd hon budce
song cua anh sang kich thich

B. V61 anh sang kich thich ¢6 budc song 4 > 4, thi cuong do dong quang dién bao hoa ti 1€ thuan véi
cuong do chum anh sang kich thich.

C. Hiéu dién thé ham phu thudc vao budc song cia anh sang kich thich va ban chét cta kim loai dung
lam catot.

D. Hiéu dién thé ham phu thudc vao cuong do cia chum anh sang kich thich.
Cau 8: Chon cau ding:

A. Khi tang cudng d6 ctia chum anh sang kich thich 1én hai lan thi cudng d6 dong quang dién tiang 1én
hai lan.

B. Khi ting budc song ciia chum anh sang kich thich 1én hai lan thi cuong d6 dong quang dién tang 1én
hai lan.

C. Khi giam budc séng ciia chum anh sang kich thich xudng hai 1an thi cudng d6 dong quang dién
tang 1én hai lan.

D. Khi 4anh sang kich thich gay ra dugc hién twong quang dién. Néu giam budc séng ciia chim birc xa
thi dong ning ban dau cuc dai cta electron quang dién ting 1én.
Cau 9: Chon cau dung

A. Hiéu dién thé ham 12 hiéu dién thé 4m can dat gilra cat6t va anot cua té bao quang dién dé triét tiéu
dong quang di¢n.

B. Hiéu dién thé ham 13 hiéu dién thé 4m can dit giita catot va andt cia té bao quang dién dé vira du
triét ti€u dong quang dién.

C. Hiéu dién thé ham 1a hiéu dién thé duong can dat gitra catdt va anot cuia té bao quang dién dé triét
tiéu dong quang dién.

D. Hiéu dién thé ham 1 hiéu dién thé dwong can dit giita catét va andt ciia té bao quang dién dé vira
du tri¢t tiéu dong quang dién.
Cau 10: Theo quan diém cua thuyét luong tir phat biéu nao sau day 1a khong dung?

A. Chum 4anh sang 1a mot dong hat, mdi hat 1 mot photon mang ning luong.

B. Cuong d6 chum sang ti 18 thuén véi sé photon trong chiim.

C. Khi anh sang truyén di cac photon anh sang khong ddi, khong phu thude khoang cach dén ngudn
sang.
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D. Céc photon c6 ning luong bang nhau vi chiing lan truyén voi van toc bang nhau.
Céu 11: Phat biéu nao sau day 1a khong dung?

A. Pong ning ban dau cyc dai cua electron quang dién khong phu thudc vao cudng d6 ciia chum anh
sang kich thich.

B. Dong nang ban dau cuc dai cua electron quang dién phu thudc vao ban chit kim loai dung lam
catot.

C. Pong ning ban dau cuc dai cta electron quang dién khong phu thudc vao bude song cua chim anh
sang kich thich.

D. Dong ning ban dau cuc dai cua electron quang dién phu thudc vao budc séng ctia chum anh sang
kich thich.

Céu 12: Phat biéu nao sau day la dung?

A. Dé mot chat ban dan tré thanh vat dan thi buc xa dién tir chiéu vao chit ban din phai c6 budc song
16n hon mot gia tri A, phu thudc vao ban chét ctia chit ban dan.

B. Dé mot chét ban dan tré thanh vét dan thi bire xa dién tir chiéu vao chit ban dan phai cé tan s6 16n
hon mot gia tr1 f, phu thudc vao ban chét ctia chit ban dan.

C. Bé mot chat ban dan tro thanh vat dan thi cudng d6 cua chum bire xa dién tir chiéu vao chat ban dan
phai 16n hon mot gia tri nao do6 phu thudc vao ban chét ctia chit ban dan.

D. Bé mot chit ban dan tro thanh vat dan thi cudng d6 caa chum bire xa dién tir chiéu vao chat ban dan
phai nho hon mdt gia tri nao doé phu thudc vao ban chét ctia chat ban dan.

Céu 13: Phat biéu nao sau day la dung?

A. Hién tugng quang dién trong la hién tuong but electron ra khoi bé mat kim loai khi chiéu vao kim
loai anh sang c6 budc song thich hop.

B. Hién tugng quang dién trong la hién tuong electron bi bén ra khoi kim loai khi kim loai bj ddt nong.

C. Hién tuong quang dién trong 1a hién twong electron lién két duoc giai phong thanh electron dan khi
chat ban dan duoc chiéu bang birc xa thich hop.

D. Hién tugng quang dién trong 1a hién tuong dién tré ctia vat dan kim loai ting 1én khi chiéu 4nh sang
vao kim loai.

Céu 14: Phat biéu nao sau day la dung?

A. Quang tr& 1a mot linh kién ban dan hoat dong dua trén hién tuong quang dién ngoai.

B. Quang trd 12 mot linh kién ban dan hoat dong dua trén hién twong quang dién trong.

C. bién tré cta quang trd ting nhanh khi quang tré dugc chiéu sang.

D. Pién trd cta quang tré khong doi khi quang tré duoc chiéu sang bang anh sang c6 budc séng ngan.
Céu 15: Trong hién twong quang dan cta mot chat ban din. Nang lugng can thiét dé giai phong mot
electron lién két thanh electron tur do 1a A thi budc séng dai nhit cta anh sang kich thich gy ra dugc hién
tuong quang dan & chat ban din dé duoc xac dinh tir cong thirc

A B. k<. C. —. 4

A c hA hc
Cau 16: Méu nguyén tir Bo khac mau nguyén tir Ro-do-pho ¢ diém nao dudi day
A. Hinh dang quy dao cua céc electron.
B. Luc tuong tac gitra electron va hat nhan nguyén tu.

C. Trang thai c6 ning lwong 6n dinh.
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D. M6 hinh nguyén tir c6 hat nhan.

Céu 17: Phat biéu nao sau ddy 1a dung nhat khi n6i vé ndi dung tién dé "cac trang thai dimg cta nguyén
ta" trong mau nguyén to Bo?

A. Trang thai dung la trang thai c6 nang lugng xac dinh.

B. Trang thai dung 1a trang thai ma nguyén tir dang yén.

C. Trang thai ding 1 trang thai ma ning luong cta nguyén tir khong thay d6i duoc.

D. Trang thai ding 14 trang thai ma nguyén tir c6 thé ton tai trong mot khoang thoi gian xac dinh ma
khong buc xa ning lugng.

Ciu 18: Phat biéu nio sau day 1 dung?

A. Tién d& vé su hép thu va blic xa ning luong cua nguyén tir c6 ndi dung la: Nguyén tir hip thy
photon thi chuyén trang thai dung.

B. Tién dé vé su hap thu va birc xa ning lugng ciia nguyén tir 6 ndi dung 1a: Nguyén tir birc xa photon
thi chuyén trang thai dung.

C. Tién d& vé su hip thu va birc xa ning luong ciia nguyén tir ¢6 ndi dung 1a: Mdi khi chuyén trang
thai dirng nguyén tir buc xa hodc hap thu photon c6 nang luong diing bang do chénh 1éch nang lugng gitra
hai trang thai do.

D. Tién d& vé su hip thu va btrc xa ning luong cua nguyén tir 6 ndi dung 1a: Nguyén tir hip thu anh
sadng nao thi s€ phat ra anh sang do.

Céu 19: Phat biéu nao sau day la dung?

A. Diy Laiman nidm trong viing tr ngoai.

B. Diy Laiman nam trong ving anh sang nhin thiy.

C. Diy Laiman nidm trong ving hong ngoai.

D. Diy Laiman mét phan trong ving anh sang nhin thdy va mot phan trong ving tir ngoai.

Céu 20: Phat biéu nao sau day la dung?

A. Diy Banme nim trong viing tir ngoai.

B. Diy Banme nam trong ving anh sang nhin thiy.

C. Diy Banme nam trong ving hong ngoai.

D. Diy Banme ndm mot phan trong ving 4nh sang nhin thay va mét phan trong ving tir ngoai.

Céu 21: Chon cau ding: Cac vach thudc ddy Banme tmg véi su chuyén mirc ning luong cua electron tir
cac quy dao ngoai vé

A. Quy dao K. B. Quy dao L. C. Quy dao M. D. Quy dao O.

Cau 22: Trong quang phd ciia nguyén tir hydro, cac vach «, B,7,0 trong diy Banme c6 budc song nim
trong khoang budc song cua

A. tia Ronghen. B. 4nh sang nhin thdy.  C. tia hong ngoai. D. tia tr ngoai.

Cau 23: Sy phat sang cua vat nao duoi day 1a sy phat quang?

A. Tia ltra dién. B. Hd quang. C. Bong dén 6ng. D. Bong dén pin.
Céu 24: Tia laze khong c6 dic diém nao sau day:

A. Do don séc cao. B. B§ dinh huéng cao.  C. Cuong do lon. D. Cong suét 16m.
Céu 25: Trong laze rubi c6 su bién d6i dang ning lugng nao dudi day thanh quang ning

A. Dién nang. B. Nhi¢t nang. C. Co nang. D. Quang nang.
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Cau 26: Sy phat xa cam ung 1a gi?

A. Do 1a su phat ra photon bodi mot nguyén tu.

B. D¢ 1a sy phat xa ciia mot nguyén tir ¢ trang thai kich thich dudi tac dung cia mot di€n tur truong cod
cung tan sd.

C. b6 1a su phat xa ddng thoi ciia hai nguyén tir c6 twong tac 1an nhau.

D. D6 1a sy phat xa cia mdt nguyén tir & trang thai kich thich, néu hip thu thém mot photén co cung
tan sb.
Céu 27: But laze ma ta thudng dung dé chi bang thudc loai laze nao?

A. Khi. B. Long. C. Rén D. Béan dén.
Cau 28: Mau do cua rubi do ion nao phat ra?

A. ion nhom. B. ion 6xi. C. ion crom. D. ion khac
Cau 29: Chiéu mot chum birc xa don sic vao tim kém cé gidi han quang dién 0,35um. Hién tuong
quang dién s& khong xay ra khi chum birc xa chiéu vao tim kém co6 budc song la:

A. 0,1um. B. 0,2um . C. 0,3um. D. 0,4um .
Cau 30: Chon cau dung:

A. Hién tuong giao thoa d& quan sat dbi voi anh sang c6 budc song ngan.

B. Hién tugng quang dién chimg t6 tinh chit song ctia anh sang.

C. Nhitng song dién tir c6 tin s6 cang 16n thi tinh chit song thé hién cang rd.

D. Song dién tir c6 budc song 16n thi nang lugng pho-ton nho.

Céu 31: Trong cac anh sang don sic sau ddy, anh sang nao c6 kha niang gy ra hién tuong quang dién

manh nhét:
A. Anh sang tim. B. Anh sang lam. C. Anh sang do. D. Anh sang luc.
Céu 32: Cong thirc lién hé gilra giéi han quang dién 4, cong thoat A, hang sb Planck h va van téc anh
sang c la:
A4 =M B. 2 -1 C. Jy=—. D. 4, =1
c he hA A

Cau 33: Khi chiéu song dién tur Xuéng bé mat tAm kim loai, hién tuong quang di€n xay ra néu:
A. song dién tir c6 nhiét do du cao. B. song di¢n tir co budc song thich hop.
C. song dién tur c6 cuong do du 1on. D. song dién tir phai 1a 4nh sang nhin thay dugc.

Cau 34: Electron quang di¢n bi but ra khoi bé mit kim loai khi bi chiéu anh sang néu:

A. Cuong do ctia chum sang rat 1on. B. Budc song cua anh sang 16n.
C. Tan sd anh sang nho. D. Budc séng nho hon hay bang mot gidi han xac
dinh.

Céu 35: Phat biéu nao dudi day vé ludng tinh song hat 1a sai?

A. Hién tuong giao thoa anh sang thé hién tinh chat song.

B. Hién tugng quang dién anh sang thé hién tinh chét hat.

C. Song dién tir c6 bude song cang ngan cang thé hién rd tinh chit song.

D. Céc song dién tir c6 budc song cang dai thi tinh chat song cang thé hién rd hon tinh chét hat.
Cau 36: Gidi han quang dién cua mdi kim loai 1a:

A. Budc song dai nhat cta birc xa chiéu vao kim loai d6 dé gay ra dugc hién twong quang dién.
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B. Budc séng ngan nhét cuia bire xa chiéu vao kim loai d6 dé gy ra duoc hién twong quang dién
C. Cong nho nhat dung dé but electron ra khoi kim loai do.
D. Cong 16n nhét dung dé but electron ra khoi kim loai do.
Céu 37: Phat biéu nao sau day 1a khong dung theo thuyét luong tir anh sang?
A. Chum 4nh sang 1a mot chum hat, mdi hat dugc goi 1a mot photon mang ning lugng.
B. Cudng d6 chum anh sang ti 1& thuan voi sé photon trong chum.
C. Khi 4nh sang truyén di cac photon khong d6i, khong phu thudc vao khoang cach dén ngudn sang.
D. Céc photon c6 ning luong bang nhau vi chiing lan truyén véi tbe do bang nhau.
Cau 38: Hién tuong nao sau day la hién tuong quang di¢n?
A. Electron btrc ra khéi kim loai bi nung nong.
B. Electron bat ra khoi kim loai khi ion dap vao.
C. Electron bi bat ra khoi kim loai khi kim loai ¢6 hiéu dién thé 16n.
D. Electron bat ra khoi mat kim loai khi chiéu tia tir ngoai vao kim loai.
Céu 39: Hiy chon cu ding nhét. Chiéu chum btrc xa c6 budc song A vao kim loai ¢ giéi han quang
dién 4, . Hién tugng quang dién xdy ra khi:

AL A> 4. B. 1< 4,. C.1=1,. D.CacauBvacC.
Cau 40: Chon cau ding. Néu chiéu mot chim tia hong ngoai vao tim kém tich dién am, thi:

A. Tdm k&m mét dan dién tich duong. B. Tam k&m mét dan dién tich am.

C. T4m k&m tré nén trung hoa vé dién. D. Dién tich 4m cia tam kém khong doi.

Cau 41: Dé gay duoc hiéu ing quang dién, birc xa roi vao kim loai dugc thoa man diéu kién nio sau day?
A. Tén s6 16n hon gi6i han quang dién. B. Tan s nho hon gi6i han quang dién.
C. Budc song nho hon gidi han quang dién. D. Budce song 16n hon gidi han quang dién.
Cau 42: Gi6i han quang dién tuy thude vao
A. ban chét cua kim loai. B. dién 4p giita andt va catot cua té bao quang dién.
C. budc song cua anh sang chiéu vao catot. D. dién truong gitra anot va catot.
Cau 43: Chon cau ding. Theo thuyét photon ciia Anh- xtanh, thi ning luong
A. ctia moi photon déu bang nhau. B. cia mot photén bang mot lugng tir ning lugng.
C. giam dan khi ph6ton ra xa dan ngudn sang.  D. ciia photon khong phu thude vao bude song.
Ciu 44: V61 ¢, ¢,, ¢, lan luot 1a nang lugng ctia photon ing véi cac blrc xa mau vang, burc xa tir ngoai va
btic xa hong ngoai thi
A. g >¢ >¢,. B. g, >¢ >¢. C.g>¢ >6;. D. g, >¢&, >¢,.
Cau 45: Goi budce song 4, 1a giéi han quang dién cua mot kim loai, A 1a budc song anh sang kich thich
chiéu vao kim loai d6, dé hién tuong quang di€n xay ra thi
A. chi can diéu kién 1 > 4, .
B. phai c6 ca hai diéu kién: 1 = A, va cuong do anh sang kich thich phai lén.
C. phai ¢6 ca hai diéu kién: 1 > A, va cuong do anh sang kich thich phai lén.

D. chi can di€u kién A < 4,
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Cau 46: Kim loai Kali (K) c6 gidi han quang dién 1a 0,55um . Hién tuong quang dién khong xdy ra khi
chiéu vao kim loai d6 birc xa nam trong ving

A. anh sang mau tim. B. 4nh sang mau lam. C. hong ngoai. D. tir ngoai.
Céu 47: Néu quan niém anh sang chi c6 tinh chét song thi khong thé giai thich duoc hién tuong nao dudi
day?

A. Khuc xa anh sang. B. Giao thoa 4nh sang.  C. Quang dién. D. Phan xa anh sang.
CAu 48: Lan luot chiéu hai bire xa c6 budc song A, =0,75um; A, =0,25mm vao mot thm kém ¢6 gidi

han quang dién A, =0,35mm . Blrc xa nao gay ra hién tuong quang dién?

A. Khong c6 buc xa nao trong hai birc xa trén.  B. Chi c6 buc xa 4, .

C. Chi co buc xa 4. D. C4 hai burc xa.

Céu 49: Trong thi nghiém Hécxo, néu chiéu anh sang tim vao 14 nhom tich dién am thi
A. dién tich &m cua 14 nhém mat di. B. tim nhom s& trung hoa vé dién.
C. dién tich ctia tim nhom khoéng thay dbi. D. tim nhém tich dién duong.

Céu 50: Khi chiéu vao kim loai mot chum anh sang ma khong thiy cac e thoat ra vi
A. chum anh sang c6 cuong do qua nho.
B. cong thoat e nho hon nang lugng photon.
C. budc soéng anh sadng 16n hon gio1 han quang dién.

D. kim loai hip thu qua it 4nh sang do.

DAP AN

I-A 2-D 3-A 4-A 5-D 6-D 7-C 8-D 9-D 10-D
11-C 12-B 13-C 14-A 15-A 16-C 17-A 18-C 19-A | 20-D
21-B 22-B 23-C 24-D 25-D 26-A | 27-D 28-C 29-D 30-D
31-A 32-D 33-B 34-D 35-C 36-A 37-D 38-D 39-D 40-D
41-C 42-A 43-B 44-B 45-D 46-C 47-C 48-B 49-C 50-C
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B. CAC DANG BAI TAP VA PHUONG PHAP GIAI

1. Bai toan sir dung cong thirc Anhxtanh vé hi¢n twgng quang dién

1.1. Phwong phap

Dé 1am bai toan vé sir dung cong thirc Anhxtanh vé hién tuong quang dién, ta cAn nhd va nam vimg
nhirng cong thirc va kién thirc co ban sau.

- Nang lugng ctuia photon anh sang: ¢ = hf

Trong chan khong: ¢ = %

- Cong thirc Anhxtanh vé hién tuong quang dién:
hc 1
hf =—=A+—mv>_
f l 2 Omax

Trong d6: A : budc séng anh sang kich thich, (m).
A: cong thoat cua kim loai. (J)

Vomax - Van toc ban dau cuc dai cua quang electron. (m/ s)

- Gi61 han quang dién: 4, = %

A o iy . h
- Cong thoat cua electron ra khoi kim loai: A = ae

STUDY TIP

- Cac hang s:
h=6,625.10""Js;
c=3.10° m/s;

m, :9,1.10_31kg;
e=1,6.101"C

- Déi don vi:
lnm=10"m;
1A= 107" m;
leV =1,6.10"J;
IMeV =10°eV

1.2. VI DU MINH HQA
Vi du 1: Giéi han quang dién cua kém 1a A4, =0,35um . Tinh cong thoat cta €électron khoi kém?
A. 3,549¢V B. 3,549MeV C. 5,349¢V D. 5,349MeV
Loi giai
Vi du nay chi don thuan st dung cong thirc, va chi ¥ thay s6 cho chuan don vi.

Cong thodat cta e ra khoi kim loai:
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34 3
a=le OO0 S10 56710107 23 54900
W 03510

Pap an A.
Vi du 2: Gidi han quang dién ctia kim loai dung 1am catot 1a 0,66 um . Tinh:
a) Cong thoat cua kim loai dung lam catot theo don vi J va eV.
b) Tinh dong nang cuc dai ban dau va do 16n van toc cuc dai caa e quang dién khi bt ra khoi catot, biét
anh sang chiéu vao c6 budc song 13 0,5 um .
Loi giai

a) Cong thoat cta kim loai dung lam catot la:

,_he _6,625.10.3.10°

i D CE 100 =3,01.10"°J =1,88¢eV

b) Theo cong thirc Anhxtanh vé hién tuong quang di€n, dong nang ban dau cuc dai cua quang e khi but ra

khéi catot la:
@:Eﬁulmv? :»lmvgm,dx:hc 1t =9,63.107J.
2 A A

D0 16m van tdc ban dau cuc dai cua quang e la:

2he(1 1 2.6,625.10*3.10° ( 1 1 s
Vomax — | T 31 s —_— :4,610
m \ A A 9,1.107°".10 0,5 0,6

Vi du 3: Chiéu lan luot hai birc xa c6 budc song A4, =600nm va A, =0,3um vao mot tim kim loai thi

nhan duoc cac quang e c6 van toc cuc dai lan lugt 1a v, =2.10° m/s va v, =4.10° m/s. Chiéu bang birc
xa 6 budc song A, =0,2um thi van tde cuc dai cua quang di¢n tu la
A.5.10° m/s B. 2/7.10° m/s C. \/6.10° m/s D. 6.10° m/s
Loi giai

Theo cong thirc Anhxtanh vé hién tugng quang di¢n, ta co

%:A+%mvf 1 |
! hc(———]z—m(vf—vf)(l)
he | S 4 A 2
Z:A+5mv2: 1 1 !
h 1 hc(___jzgm(vi -7)(2)
—C:A—i-—m\132 A4
A, 2
Lap ti s6 (2) va (1) ta c6:
1 1

v —v _ A A N v —4.10"
v;—vy 1 1 716.10"-4.10"

=2=v, :2\/7.105(m/s)
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Pap an B.
Vi du 4: Chiéu 1an luot 3 birc xa don sic c6 bude song theo ti 1€ A, : A, : 4, =1:2:1,5 vao catdt cia mot
té bao quang dién thi nhan duogc cac electron quang dién c6 van tdc ban dau cuc dai tuong tng va co ti I¢

v, v, v, =2:1:k, véi k bang:

A3 CA\2

1 1
B. — D. —

V3 V2
Loi giai

Theo cong thirc Anhxtanh vé hién twong quang dién, ta co:

2

%:A+4m2v (1) 2
hc my* (1)_(2)35_;:3,%; 3
2 As (2) = =3=— = k=2
22 2 he ) mv2 ke —1
o . (3)—(2):6—/1=(k -1) :

= A+ (3)
1,5.4 2

bap an C.
2. Bai toan hi¢u dién thé ham, hi¢u dién thé giira anot va catot trong té bao quang dién
2.1. Phwong phap
Khao sat hién tuong quang dién dung té bao quang dién.
Té bao quang dién 1a mot binh bang thach anh da hat hét khong khi (té bao quang dién chan khong) bén
trong c6 hai dién cuc:
- Anot: 12 mot vong day kim loai.
- Cat6t: c6 dang 1 chom ciu bang kim loai ma ta can khao sat.
Chiéu anh sang c6 budc song thoa méan dinh luat I quang dién vao catot thi xay ra hién tuong quang dién
va trong mach xut hién dong dién goi 4 dong quang dién, tao nén bdi cic electron bi bat ra tir catot.
Goi higu dién thé gitra anot (A) va catot (K) 1a U,
-Khi U,, >0, gitta A va K xudt hién mot dién truong hudng tir A sang K. Pién truong nay giy ra luc
dién tac dung Ién cac electron but ra tir K, lam electron di chuyén tor K sang A tao ra dong dién. Khi ta
tang U,, thil tang. Khi tang U, dén mot gia tri U , nhao do thi I khong tdng nira ma c6 mot gia tri xac
dinh. Ttc 1a khi U,, 2U, thi cuong do dong dién khong déi 1=1 . -Gid tri I, duogc goi la cuong do
dong quang dién bao hoa.
-Khi U, <0, gitta A va K xut hién mot dién trudng hudng tir K sang A. Dién trudng nay giy ra luc
dién tac dung 1én cac electron but ra tur K, 1am can trd electron di tir K sang A.
Khi ta giam U,, cho n6 cang am thi d§ 16n ciia n6 cang 16n, dién truong cang 16n, luc dién tac dung 1én

electron cang 16n lam can tr¢ electron cang 16n.
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- Khi U, giam dén mot gia tri U, =-U, (U, >0)thi cuong do dong dién bang khong. Tuc 1a khi
U, =-U, thi cuong d6 dong dién van bang khong. Pay chinh 1a diéu kién dé dong quang dién triét tiéu.
Trong d6 U, duoc goi la hi¢u dién thé ham.

- Ap dung dinh 1i bién thién dong ning, ta co:

0—%mv§maX =F,d.cos(r)=—(—e)Ed=eU, =—eU,

Trong d6 e =+1,6.10""C . Tir d6 ta suy ra mdi lién hé giita dong ning ban dau cuc dai cua quang e va
hi¢u dién thé ham la: %mvémax =eU,

- Néu dit vao hai ddu A va K mot hiéu dién thé U, thi theo dinh li bién thién dong ning, ta co:

1, 1
~my _Evamax :eUAK

2

Trong d6 v 13 van tdc cua electron khi dap vao A.
Tir d6 suy ra: %mv2 =eU,+eU, =e(U,+U,)

- Néu chiéu mdt burc xa dién tir vao mgt qua cau kim loai dat ra xa cac vat khac thi qua cau dugc tich dién

dén dién thé cuc dai V_ chinh Ia hiéu dién thé ham trong té bao quang di¢n.

; E
A —» K Vi e SRR
E
F
Khi U, >0 Khil,, <0

2.2. Vi du minh hoa
Vi du 1: Catdt cia mot té bao quang dién co cong thoat bang 3,5eV.
a) Tim tan s gidi han va gii han quang dién cua kim loai Ay.
b) Khi chiéu vao catdt mot birc xa co budc song 250 nm c6 xay ra hién twong quang dién khong?
¢) Tim hiéu dién thé gitra A va K dé dong quang dién bang 0.
d) Tim dong nang ban dAu cuc dai cua cac électron quang di¢n
e) Tim vén toc cia cac électron quang dién khi bat ra khoi K.
Loi giai

-19
a) Tan sb gioi han quang dién la: f = = A % =0,845.10" Hz
A h 6,625.10

he _ 6,625.107.3.10°

A 35107 =3,55.10"m =0,355um

Gi6i han quang dién la A, =
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b) Vi A =250nm =0,250um < A, =0,355um nén xdy ra hién twong quang dién.

2 13 aen a1
c¢) B¢ dong quang dién triét ti€u thi: Emvémax =eU,

Uk

A T1.6.107"° 25.10°

My —l(E—Aj 1 6,625.107".3.10°
2e e

—3,5.1,6.10"9]:1,47\/

Vay dé dong quang dién triét tiéu thi U w =—U,=-1,47V

d) Pong ning ban dau cuc dai

W=Ltm? =ne| L1 |=6.625.10%3.10% - 1 —1=0,235.10"J
2 A A 25.10°  3,5.10

e) Van toc ban dau cuc dai cta €lectron

2 2.0,235.107"
Vo= :1[/:,/ (;1350_2 =7,19.10’ m/s

Vi du 2: Chiéu mot anh sang cd budce song 0,45um vao catot cia mot té bao quang dién. Cong thot kim

loai 1am catot 12 2eV. Tim hiéu dién thé gilta anot va catot dé dong quang dién tri¢t tiu?
AU, =-0,76V B. U, =0,76V C.U,, =-0,38V D.U,, =0,38V
Loi giai
Pé triét tidu dong quang dién thi U & =—U, v61 U, dugc xac dinh boi
Dap an A.
Vi du 3: Lan luot chiéu vao catot cia mot t& bao quang dién hai btirc xa don sdc ¢o bude song
A, =0,6um va A, =0,5um thi hiéu dién thé him khac nhau ba lan. Gidi han quang dién cua kim loai l[am
catot la:
A.0,745um B. 0,723 um C. 0,667 um D. 0,689 um
Loi giai
Khi dung anh sang don sic c6 budc song A, =0,6 um tacod

E—E+%mv2 :E+eUh1

ﬂ/l AO Omax 2'0
Khi dung anh sang don sic c6 budc song A, =0,5um taco

he he 1 hc

o =_+_mv0max -

h A 2 Ay
Vi <A4=U,>U,=>U,=3U,

|
+
)
=
S}
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3he_3he a0y,
A

Tedstaco: § N T_i
Z = 3Z +3eU,, :
Pap an C.
Vi du 4: Catdt cia mot té bao trong quang dién co cong thoat electron bang 3,55¢V. Ngudi ta 1an luot
chiéu vao catdt nay céc biic xa c6 budc séng A, =0,390um va i, =0,270um. Véi birc xa nao thi hién
tuong quang dién xay ra? Tinh d6 16n cua hiéu dién thé ham trong truong hop nay. Cho van tc anh sang
trong chan khong ¢ =3.10°m/s , hing s Plang 4 =6,625.10"*J.s; d6 1on cia dién tich cua electron
le|=1,6.10""C;1eV =1,6.107°J
A.U, =-1,05V B. U, =105V C.U,=-038V D. U, =0,38V

Loi giai
he _ 6,625.107*.3.10°
A 3,5516.10"

Gidi han quang dién A = % =>4 = ~ 0,350 um

Taco A > 4, : khong xay ra hién tugng quang dién.
A, <4, xdy ra hién tugng quang dién.

Vi eU, :%mvgmax SE:EJreUh

Suy ra d6 16n hiéu dién thé ham: U, = L‘[MJ =1,05V
e

Pap an B.
Vi du 5: Cat6t cia mot t& bao quang dién c6 cong thoat electron 4 = 1,88 ¢V. Chiéu mot chum sang c6
budc song A vao catdt nay thi hién twong quang dién xay ra. Dé triét tiéu hoan toan dong quang dién thi
hiéu dién thé him c6 dd 16n 1,15V. Biét rr:ing ) Plang h = 6,625.107* J.s; van tdc anh sang trong chan

khong ¢ =3. 10° m/s; d0 16n dién tich cua electron |e| =1,6.10"C;leV =1,6.10"J . Tinh buéc song?

A.0,41um B. 0,72 um C. 0,67um D. 0,28 um
Loi giai
Tir cong thitc Anhxtanh vé hién tuong quang dién % =A+ %mvémax =A+eU,
34 8
N hec  6,625.107.3.10 —0.41.10m

" A+eU, (1,88+1,15).1,6.10"
Pap an A.
Vi du 6: Khi chiéu btic xa c6 budce song A = 0,180um vao katot ciia mot té bao quang dién thi hién twong

quang dién xay ra. Dé triét tiéu hoan toan dong quang dién thi hiéu dién thé him co do6 16n 2,124V. Néu
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dat gitra andt va catbt cua té bao quang dién hiéu dién thé U 4« =38V thi dong ndng cyc dai cua electron
quang dién khi no t&i anét bang bao nhiéu?
A. 10,124eV B. 5,062eV C. 3,375¢eV D. 2,696eV
Loi gidi

Theo dinh 1i bién thién dong ning, ta c6 %mv2 —%mvozmax =eU,,

Trong d6 v 1a van toc cua electron khi dép vao anot.

Tir d6 suy ra dong ning cuia electron khi t6i andt 1a:
1
Emvz =eU, +eU, =e(U,+U, ) =10,124¢V

Pap an A.
Vi du 7: Chiéu anh sang budc soéng A =0,42umvao catét cia mot t& bao quang dién c6 cong
thoat A = 2¢V . Pé triét tiéu dong quang dién thi hiéu dién thé dat vao giita anbt va catdt cia té bao quang
dién d6 phai thoa méan didu kién gi? Biét rang s6 Pling & =6,625.107" J.s; van tdc 4nh sang trong chan
khong ¢ =3.10° m/s; do 16n dién tich ciia electron |¢|=1,6.10""C;1eV =1,6.10™"J

AU, <-0,958V B. U, <0,958V C.U,, <-0,525V D. U,, <0,525V
Loi giai
Tir cong thitc Anhxtanh vé hién tugng quang dién:
% =A+eU,=>U, :i(%_Aj =0,958V
Vay dé triét tiéu dong quang dién thi U, <-0,958V
Dap an A.
Vi du 8: Katbt cua té bao quang dién c6 cong thoat 1,5¢V, duoc chiéu boi birc xa don sic A . Lan luot dat
vao té bao, dién ap U, =3V va U, =15V, thi théy van tdc cuc dai cta eléctron khi dap vao andt tang
gap doi. Gid tri ciia A 1a:
A.0,259 um B. 0,795um C. 0,497 um D. 0,211um
Loi giai
Theo dinh li bién thién dong ning:
1

_ 2 2
eU 4« _Emv _Evamax 2

mv’ 1 :e( /;K B AK)
eU' =—m*——m? =4, 2
AK 2 2 Omax

2

Tur do ta co =4¢eV . Suyra %mvémax = lmv2 —eU,, =leV

2

Budc song cuia anh sang dung trong thi nghi¢m la
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he o av Lot 154122500 = 2= ¢
2 2 2,5¢V

=0,497 um

bap an C.
Vi du 9: Mot quéa cau bang dong (Cu) ¢b 1ap vé dién duoc chiéu boi 1 buc xa dién tir c6 A =0,14um .
Cho gi6i han quang dién cia Cula A, = 0,3( ,um) . Tinh dién thé cuc dai cua qua cau.

A. 4,73V B. 2,69V C.-4,73V D.-2,69V
Loi giai

Ban dau, qua cau chua tich dién. Khi chiéu birc xa ¢ bude song A =0,14 um vao qua cau thi electron bi
but ra khoi bé mét qua ciu va qua cau tich dién duong, qua cau co6 mot dién thé. S electron bi burt ra khoi
bé miat qua cau ngdy cang ting, dién thé ciia qua cau ting dan va khi dién thé qua cau dat dén gia tri 7%
thi cac electron vira méi bi but ra thém lai bi hat tré 1ai qua cau, va dién thé cua qua cau khong tang nira.

Vay gia tri cyc dai V,  cua dién thé qua cau chinh 1 hiéu dién thé him trong té bao quang di¢n.

e 1
Do doétaco: eU, =€V, = Emvgmax

A A

hc[l 1}_6,625.103“.3.108( 1 1

SuyraV.. =— -
VI Vo =7 1610°  |014.10° 0.3.10°

j =4,73V

Pap an A.
Vi du 10: Cong thoat electron khoi dong 1a 4,57¢V. Chiéu birc xa ¢6 bude song A =0,14 um vao mot qua
cau bang dong dit xa cac vat khac. Tinh gidi han quang dién cta dong va dién thé cuc dai ma qua cau

ddng tich duoc.

A.0,38um va4,1V B. 0,27um va 4,3V
C. 0,38um va 4,57V D. 0,27 um va 3,5V
Loi giai

. he  6,625.10°43.10°
Gidi h dién ctia déng la: 4, =—=— =0,27.10"°
161 han quang dién cua dong la: A 1 4571610 m

Lap luan tuong tu bai trén, ta c6 dién thé cuc dai

ev =E—A:>V =l(E—AJ:4,3V
e\ 1

max max

Pap an B.
Vi du 11: Cong thoat cua électron dbi voi dong 1a 4,47 V.
a) Tinh gi6i han quang dién cua dong?
b) Khi chiéu birc xa co budc song A = 0,14 um vao mot qua cau bang dong cach li véi vat khac thi tich
dién dén dién thé cuc dai 12 bao nhiéu? Tinh vén toc ban dau cuc dai cua quang electron.
¢) Khi chiéu birc xa co budc song A’ vao qua cau bang dong cach ly v6i cac vat khac thi qua cau dat dién

thé cuc dai 3 (V). Tinh A’ va van tdc ban dau cuc dai cia cac électron quang di¢n.
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Cho biét: 7 =6,626.10"(J.s);c =3.10°(m/s);m, =9,1.197" (kg)
Loi giai
a) Gi6i han quang dién ctia dong la: A4, = hjc =27.10"m=27nm

b) Goi dién thé cuc dai cia qua cau bang dong 1a V.

max

A , A ia A h 1
Theo cong thirc Anhxtanh vé hién tugng quang dién: Tc =A+ Emvgmax
Ma dién thé cuc dai caa vét tinh theo cong thuc:

1 hc
_mVOmax = evmax = 7 = A + eVmax

2
34 8
he 4 6’6205'114010'3'10 —4,47.1,6.107
SuyraV, =4 - OI% - = 4,403V
e 1,6.10

=1,244.10° m/s

1, 2)el Vo [2.1,6.107°.4,4
Evamax = evmax = VOmax = =

m 9,1.107
-19
Lai co: lmvé’max =eV . = Vo = ,/2'6"/’“‘“ _ 21610 ;1’403 =1,244.10° m/s
2 m 9,1.10
¢) Bu6c song co gia trila A’ = _he 166 ( im)
' A+eVi 7

max

. \ 2¢V!
Van toc ban dau cyc dai v, = f% =1,027.10° (m/s)
me

Vidu 12: Lan luot chiéu hai bic xa co budc song 4, =0, 405( ,um),ﬂ2 = 0,436( ,um) vao bé mat cia mot
kim loai va do hiéu dién thé ham twong tng U, =L15(V);U,,=0,93(V). Cho biét:
h=6,625.10"(J.s);c =3.10° (m/s);e =1,6.10""(C) . Tinh cong thoat cua kim loai do.
A. 1,92eV B. 1,15¢V C.0,93eV D.2,1eV
Loi giai
Theo cong thirc Anhxtanh vé hién twong quang dién, ta co

E:A+lmv§max =A+eU,
2

A
E=A+eUh1
Tt d6 ta co
Z=AveU,
A o . 1 1 1
Suy ra cong thoat ctia kim loai la: AZE he Z+Z —e(U,+U,,) [=1,92(eV)
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Pap an A.
Vi du 13: Chiéu birc xa c6 tan sd f, vao qua cau kim loai dat c6 1ap thi xdy ra hién twong quang dién véi
dién thé cyuc dai cua qua cAu la V, va dong nang ban dau cuc dai cta electron quang dién dung béng mot
ntra cong thoat cua kim loai. Chiéu tiép btrc xa ¢6 tan sd fr=fi+f vao qua cau d6 thi dién thé cuc dai
clia qua cau la 5V,. Hoi chiéu riéng birc xa c6 tan sd £ vao qua cau trén (dang trung hoa vé dién) thi dién

the cuc dai cua qua cau la:

A. 2V, B. 2,5V, C. 4V, D. 3V,
Loi giai

Chiéu buic xa c6 tan s f, thi: if, = A+%mv2 = A+%A =1,5A

ién thé cuc dai 1a V; nén ta co: eV, =W, =%A

Chiéu birc xa co tin sd f, = f + f thi:
hf, = A+eV, = A+e5V, = A+5.0,54=3,5A = hf, + hf

Chiéu buc xa co6 tan so f thi hi¢u dién thé cuc dai cua qua cau la:

_35A-15A-4 A
e e

V. zé(hf—A) %(hf2 —hf, - A)

Ma eV, :%A nénsuyra V=2V

Pap an A.
Vi du 14: Chiéu bure xa c6 tan sd f, vao qua cau kim loai dat cd 1ap thi xdy ra hi¢n tugng quang dién voi
dién thé cyuc dai cua qua clu la V, va dong nang ban dau cuc dai cua electron quang dién dung béng mot
phan ba cong thoat cuia kim loai. Chiéu tiép burc xa ¢ tan sd fo =1, +fvao qua cau kim loai d6 thi dién
thé cuc dai cta qua 1a 7V, . Hoi chiéu riéng burc xa ¢ tan sd fvao qua cau kim loai trén (dang trung hoa
dién) thi dién thé cuc dai cua qua cau 1a:

A. 2V, B. 2,5V, C. 4V, D. 3V,
Loi giai

Tuong tu nhu cau trén.

bap an D.
3. Bai toan vé hiéu suit luong tir
3.1. Phwong phap

- S6 photon ngudn sang phat ra trong 1 gidy 1a: N = L
&g

- S6 photon tdi catét trong mdi gidy chinh bang sb photon ma ngudn phat ra:
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N =

L
&

>~ X~

Trong d6: P 12 cong suat cua chim sang chiéu vao catdt.
¢ 1aning lugng ctia mdi photon c6 bude song 4.
- S6 electron quang dién bt ra khoi bé mat kim loai trong mdi gidy la:

I

_ _bh
e

n
Trong do 1,, 1a cuong do dong quang di¢n bao hoa (A).
- Hiéu suat luong tir xac dinh boi: H = %.100%

3.2. Vi du minh hoa
Vi du 1: M6t ngon dén phét ra anh sang don sic ¢6 A =0,6um s& phat ra bao nhiéu photon trong 10s néu
cong suat dén la P = 10W.
A.3,0189.10” B.6.10” C. 3,0189.10" D. 6,04.10"
Loi giai
S6 photon phat ra trong 10s gidy la

-6
N'=108 =107 21024~ 10, 10'0’6_'3140 ~=3,0189.10%
£ he 6,625.107%.3.10

Dap an A.
Vi du 2: Chiéu mot chum btic xa vao té bao quang dién cé catot lam bang Na thi cuong d6 dong quang

dién bdo hoa 12 3uA . S electron b burt ra khoi catot trong hai phut 1a bao nhiéu?

A.3,25.10" B. 2,35.10" C. 2,25.10" D. 4,45.10°
Loi gidi
S electron but ra khoi catot trong hai phut 1a:

3.10°°

120n =120 222 ~ 120, — =2,25.10" (electron)

e 1,6.1
Pap an C.
Vi du 3: Chiéu vao catdt mot anh sang c6 bude song 0,546 um , thi dong quang dién bao hoa co gia tri 1a
2mA. Cong suat birc xa 1 1,515 W. Tinh hiéu suét luong tur.
A.3% B. 0,3% C. 0,03% D. 30%
Loi giai
S6 photon t6i catot trong mdi gidy 1a

_P_PA_1515.0,546.10"

SR 5 =4,16.10"
& he 6,625.1073.10

N

S electron quang dién bt ra khoi bé mat kim loai trong mdi gidy 1a
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1, 2107

:ﬂ_—w:l,25.1016

e 1,6.10
Hiéu suit luong tir 1a H—E—M— 39
: ne N 4.1610° 7

bap an B.
Vi du 4: Mot té bao quang dién c6 catdt lam bang Asen c6 cong thoat electron bang 5,15 eV. Chiéu chum
sang don sic ¢ bude song 0,20um vao catdt cia té bao quang dién thi thiy cuong d6 dong quang dién
bao hoa la 4,5uA. Biét cong suét chum burc xa 1a 3 mW. Xdac dinh van tdc cuc dai cta electron khi nd
vira bj bat ra khoi catot va hiéu suat luong tir.

A.0,093% B. 0,95% C. 100% D. 93%
Loi giai

bong nang ban dau cuc dai cua electron 1a:

2
mVOmax :E_A:‘}Omax — 3 E_A 20’6,106 m/S
2 y) m\ A

P _PA_ 0,030,210

S photon t&i catot trong mdi gidy 1a N = —=—= = =3.10"
P & Mot glay e e 6.6251073.10°

S electron quang dién bt ra khoi bé mat kim loai trong mdi gidy 1a

-6
n :i:Llo_wzz,g'l()B
e 1,6.10

Hiéu suét luong tir 1a H = % =0,093%
Pap an A.
Vi du 5: Ngudn sang thir nhat c6 cong suat P phat ra 4nh sang don sdc c6 bude song A, =450nm .
Ngudn sang thir hai c6 cong suit P, phat ra anh sang don sdc c6 budc song A, =0,60um . Trong cung mot
khoang thoi gian, ti sd giita s6 photon ma ngudn thir nhit phat ra so véi sé photon ma ngudn thir hai phat
rala3:1. Tisd P, va P, la:
A. 4 B.g C. 4 D.3
4 3
Loi giai

ree [BENE BN N 06 _
P,=N,, P, N, N4 0,45

Pap an A.

4. Bai toan vé chiéu dong thoi hai birc xa vao té bao quang dién
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Vidu 1: Chiéu birc xa c6 budc song A, =0,25um vao catot ciia mot té bao quang di¢n can mot hiéu dién
thé him U, =3V dé triét tiéu dong quang dién. Chiéu dong thoi 4, va A, =0,15umthi hiéu dién thé
ham khi do6 1a bao nhiéu?
A. 6,3V B. 3V C.4,5V D. 6,5V
Loi giai
Hiéu dién thé ham phai co6 gia tri sao cho n6 can tré dugce tat ca céc electron burt ra tir catot dé triét tiéu
dong quang di¢n.

Phuong trinh Anhxtanh vé hién tuong quang dién

E=A+€Uh
A ‘
E:A+eUh2
4

Tir d6 suy ra rang budc song cang nho thi hiéu dién thé him cang 16n. Vi A, <A, nén hiéu dién thé ham

trong bai nay 1a U,

Ta ¢6 hc(i—ij =e(U, U, ) nén U, :E[i—i]wh = 6,306V
A : e A !

Dap an A.
Vi du 2: Chiéu biic xa c6 budc song A, =0,276 um vao catot cua mot té bao quang dién lam bang nhom
thi hiéu dién thé him dé triét tiéu dong quang dién 1a 1,05V. Thay buc xa trén bang bic xa
A, =0,248 umva catot gio lam bang dong thi hiéu dién thé ham dé triét tiu dong quang dién gid 1a
0,86V. Vay khi chiéu dong thdi ca hai biic xa 4, va A, vao catot gid 1a hop kim dong va nhom thi higu
dién thé ham dé triét tiéu dong quang dién 1a

A. 1,05V B. 1,55V C. 0,86V D. 1,91V
Loi giai

Phuong trinh Anhxtanh vé hién tuong quang dién

E:A tel A :@—eU =5,521.10"°J
11 Al h Al /11 hy

j—
he hc

= ACu Cu

+eU,  |A,=——eU, =6,638.107"J
2‘2 2

3 A A 1ina ‘A A1~ \ 3 . hc
Vi 4, < A,nén néu hi¢u dién thé¢ ham 1a U, thitacé —=A,, +eU,
Tir phuong trinh trén, néu cong thoat cang nho thi U ,cang 16n, ma cong thoat cua dong 16n hon cong

o A A .. hc
thoat cia nhom, nén ta c6: —=A,, +eU,
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Tu dosuyra U, =1(E—AA,]:1,SSV
e\ 4

Pap an B.

5. Bai tap rén luyén ky ning
Céu 1: Két qua nao sau day khi thi nghiém véi té bao quang dién 1a khong dung?

A. Hiéu dién thé him phu thudc vao tan s6 4nh sang kich thich.

B. Khi hiéu dién thé giira andt va catét 1a U .« =0 van c6 dong quang dién.

C. Cuong do dong quang di¢n bao hoa ti I¢ thuan voi cuong do chum sang kich thich.

D. Anh sang kich thich phai ¢ tin s6 nhé hon gi6i han quang dién.
Céu 2: Khi n6i vé thuyét luong tir anh séng, phat biéu nao duéi déy 1a sai?

A. Nguyén tir hay phan tir vat chat khong hap thu hay btic xa 4nh sang mot cach lién tuc ma thanh timg
phan riéng biét, dut quang.

B. Khi 4nh sang truyén di, luong tir anh sang khong bi thay d6i va khong phu thudc khoang cach toi
nguodn sang.

C. Nang lugng cua lugng tir 4&nh sdng dé 16n hon ndng lugng cua lugng tir d&nh sang tim.

D. Mdi chum sang du rit yéu ciing chira mét sd rat 16n luong tir anh sang.
Céu 3: Catdt ciia mot t& bao quang dién 1am bang kim loai c6 gi6i han quang dién la A, =0,825um .
Chiéu dong thoi hai bic xa co6 budc song A = % va A, = %Véo catdt. Cho
h=6,6.10",c=3.10m/s,e =1,6.10""°C. Hiéu dién thé ham dé triét tiéu dong quang dién la

A. 15V B.20V C.02V D.0,5V
Céu 4: Két ndo sau day khi thi nghiém véi té bao quang dién khong dung?

A.Khi U, =0 vin c6 thé c6 dong quang dién.

B. D6i v6i mdi kim loai 1am catdt, anh sang kich thich phai co budc song nhé hon hodc bang mét gidi
han A, nao do.

C. Hiéu dién thé ham phu thudc vao cuong do chum anh sang kich thich.

D. Cuong do dong quang dién bao hoa ti 1€ thudn véi cuong do chum sang kich thich.
Cau 5: Gid6i han quang dién cua mdi kim loai 1a

A. budc song giéi han ctia anh sang kich thich c6 thé gay ra hién tugng quang dién.

B. budc song lién két voi quang electron.

C. budc song cua anh sang kich thich.

D. cong thoat electron & bé mit kim loai do.
Céu 6: Chon cau sai. Chiéu 4nh sang c6 budc song thich hop vao mit mot tim dong co 1ap vé dién. Ta
co:

A. Khi cong cua lyc dién truong bing voi dong ning ban dau cuc dai cua cac electron quang dién thi
khong con electron quang dién but ra khoi qua cau.

B. Qua cau tich dién duong s€ tao mot dién truong co tac dung kéo cac electron tro vé qua cau.

C. Cac photon bit electron quang dién ra khoi qua ciu nén qua cau nay tich dién duong.
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D. Dién thé V' clia qua cau dat gié tri cuc dai V. voi V. = h—;—h—;o (véi e=1,6.10"C )
e e

Cau 7: Chon cau ding.

A. Khi ting cudng d6 ctia chum anh sang kich thich 1én hai lan thi cudng d6 dong quang dién tang 1én
hai lan.

B. Khi giam budc song ctia chum sang kich thich xudng hai 1an thi cuong d6 dong quang dién ting 1én
hai lan.

C. Khi ting budc song cua chum sang kich thich 1én hai lan thi cudng d6 dong quang dién ting 1én hai
lan.

D. Khi 4nh sang kich thich gay ra dugc hién tugng quang dién, néu giam budc song ciia chim sang
kich thich thi dong nang ban dau cuc dai cta electron quang dién tang 1én.
Ciu 8: Lan luot chiéu vao catdt clia té bio quang dién hai biic xa 4, =0,26um va A, =1,24, thi van toc
ban dau cuc dai cua electron quang dién but ra tur catot 1an luot 1a véi v, va v,;v, =0,75v,. G161 han
quang dién ctia kim loai lam catt nay bang

A. 0,42 um B. 0,2um C. 0,86 um D. 1,2um
Céu 9: Chiéu anh sang c6 budc song thich hop vao catdt cia té bao quang dién: Dé triét tiéu dong quang
dién can higu dién thé ham U, . Phat biéu nao sau day sai?

A. khi cuong d¢ chum anh sang kich thich tdng thi U, '=U,

B. ning luong photon anh sang bang cong thodt ciia électron khoi kim loai thi U ,=0

C.khi U,, >U,, s& khong c6 électron nao dén dugc andt.

D. khi 4nh sang kich thich c6 buéc song giam thi U, '> U,
Cau 10: Catdt ciia mot té bao quang dién lam bang Xési 1a kim loai c6 cong thoat electron A, dugc chiéu
bd1 bire xa ¢6 bude song thich hgp. Cho cuong d¢ dong dién bao hoa 1,, =2uA va hiéu suat quang dién
H=0,5%. Cho e=1,6.10"C . Sb ph6ton ti catét trong mdi gidy 1a

A. 2,5.10" photon  B. 1,25.10" phéton. C. 12,5.10" phéton. D. 2,5.10" phdton
Céu 11: Khi noi vé thuyét luong tir anh sang, phat biéu nao sau day 1a ding?

A. Anh sang duoc tao bdi cac hat goi 1a phdton.

B. Photon c6 thé chuyén dong hay dimg yén tiy thudc vao ngudn sang chuyén dong hay ding yén.

C. Nang luong ph6ton cang nho khi cuong d6 chum anh sdng cang nho.

D. Ning luong cta photdn cang 16n khi tin sé cua anh sang tng v6i photéon do cang nho.
Cau 12: Chiéu vao mot té bao quang dién mot chum sang don sic co budc song 0,48um thi c6 dong
quang di¢n xuét hién, khi d6 néu dat vao hai dau cuc andt va catdt mot hiéu dién thé ham c6 do 1én bﬁng
1,88 V thi s€ lam cuong dd dong quang dién tri¢t ti€u. Cong thoat ciia kim loai lam catdt bang

A. 0,07eV B. 0,707eV C.70,7eV D. 7,07eV
Cau 13: Dong quang dién bao hoa xay ra khi

A. ¢6 bao nhiéu electron bay ra khoi catdt thi co bdy nhiéu electron bay tré lai catdt.

B. tat ca cac electron thoat ra khoi catét trong mdi gidy déu vé andt.

C. s6 electron bat ra khoi catét bang sb photon anh sang chiéu vao catdt.
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D. céc electron c6 van toc v, déu dén andt.
Cau 14: Hiéu dién thé gita andt va catdt coa O6ng Ron-ghen 1a 20 kV. Cho
h=6,625.10"*Js;c =3.10° m/s;e =1,6.10"°C . Bu6c séng nho nhét cia tia Ron-ghen do 6ng Ron-ghen
phat ra bang

A. 6,21.10""'m B. 6,625.10"'m C. 3,456.10""m D. 8,25.107m
Cau 15: Nang luong cia photdn s€ dugce dung

A. mot nira dé electron thang lyc lién két trong tinh thé thoat ra ngoai va mot nira bién thanh dong

] X 1
ndng ban dau cuc dai Emvgmax

B. dé electron bu dip ning luong do va cham v&i cac ion va thing luc lién két trong tinh thé thoat ra
ngoai.
C. dé electron thing luc lién két trong tinh thé thoat ra ngoai, phan con lai bién thanh dong ning ban

A . 1 2
dau cuc dai S omax

D. dé thang dugc luc can ciia moi trudng ngoai, phan con lai bién thanh dong nang ban dau cuc dai

1
5 mvé

max

Cau 16: Kim loai dung lam catdt cia mot t& bao quang dién co cong thoat electron 4 = 2,2 eV. Chiéu vao
catdt mot birc xa c¢6 budc song A . Mudn triét tiéu dong quang dién, ngudi ta phai dit vao andt va catdt
mot hiéu dién thé ham. Budc song co gia tri

A.0,477 um B. 0,377 um C. 0,677 um D. 0,577 um
Cau 17: Dung anh sdc don sic c6 bude song A, chiéu vao catbt cia mot té bao quang dién. Khi dat vao
andt va catdt cua té bao quang dién nay hiéu dién thé ham U . thi dong quang dién triét tiéu. Khi dung

anh sang don sic co budc song A, thi dong quang dién triét ti€u khi hi¢u dién thé ham U »=0,25U,, . Ti

X ~ X X . o A V, g A . N A \
0 van toc ban dau cuc dai cua electron quang dién —2™L trén hai truong hop trén 1a

Omax2

A. 0,5 B.2 C.4 D.2,5
Céu 18: Trong thi nghiém Hecxo: chiéu mot chum sang, phat ra tir mot hd quang vao mot tim k&m thi
thdy cac electron bat ra khoi tAm kim loai. Khi chin chim sang hd quang bang tim thuy tinh day thi thiy
khong co electron bat ra nita, diéu nay chimg t6

A. anh sang phat ra tir hd quang c6 budc song nho hon gidi han quang dién cta kém.

B. tam thuy tinh d4 hép thu tat ca 4nh sang phat ra tir h quang.

C. tAm kim loai d3 tich dién duong va mang dién thé duong.

D. chi c6 anh sang thich hop méi gay ra duoc hi¢n tuong quang dién.
Cau 19: Electron bat ra khéi kim loai khi c6 anh sang chiéu vao 1a vi

A. anh sang do c6 budc song xac dinh.

B. van tdc cua electron khi dén bé mat kim loai 16n hon van téc gi61 han cua kim loai do.

C. nang luong photon 16n hon cong thoat cua electron khéi kim loai do.

D. nang lugng phdton anh sdng d6 16n hon nang luong cua electron.
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Céu 20: Cong thoat électron ciia mot kim loai 1a 7,64.10"°J . Chiéu lan luot vao bé mit tim kim loai
nay cac buc xa co buoc song la A =0,18um, A, =021lum va A,=0,35um. Lay
h=6,625.10"J.s,c = 3.10° m/s Buc xa nao gy dugc hién tugng quang dién d6i voi kim loai d6?

A. Ca ba btrc xa.

B. Chi co btrc xa 4,

C. Khong co6 buc xa nao trong ba burc xa trén

D. Hai birc xa (4, va 4,)
Cau 21: Chiéu anh sang c6 budc song thich hop vao catdt ciia té bao quang dién: Dé triét tiéu dong quang
dién can hi¢u dién thé ham U, . Phat biéu nio sau day sai?

A.Khi U,, >U,, s& khong c6 électron nao dén duoc andt.
B. Khi anh sang kich thich c6 budc song giam thi U, > U,
C. Khi cuong d chum anh sang kich thich ting thi U, khong doi.
D. Khi U, =0, nang lugng ph6ton anh sang bang cong thoat cua electron khoi kim loai.
CAu 22: Khi chiéu buc xa c¢6 bude song A, =0,46 um vao mot tam kim loai va electron quang dién bat ra

vo1 dong nang ban dau cuc dai la WdO Thay buc xa trén boi birc xa c6 budc song A, =0,32 um thi

max *

electron quang di€n bat ra vdi dong nang ban dau cuc dai 1a 3Wd0 G161 han quang dién cua kim loai

bang

A.0,45um B. 0,59 um C. 0,625um D. 0,485um
Cau 23: Chon cau ding

A. Hiéu dién thé ham 12 hiéu dién thé 4m céan dat gitia catdt va andt cia té bao quang dién dé triét tiéu
dong quang di¢n.

B. Hiéu dién thé ham 13 hiéu dién thé 4m can dit giita catdt va andt cua té bao quang dién dé vira du
triét ti€u dong quang dién.

C. Hiéu dién thé ham 1a hiéu dién thé duong can dat gitra catdt va andt cua té bao quang dién dé triét
tiéu dong quang dién.

D. Hiéu dién thé ham 1a hiéu dién thé duong can dat gilra catdt va andt cua té bao quang dién dé vira
du tri¢t tiéu dong quang dién.
Céu 24: Phat biéu nao sau day 1a khong dung?

A. Pong ning ban dau cyc dai cua electron quang dién khong phu thudc vao cudng d6 ctia chum anh
sang kich thich.

B. Dong nang ban dau cuc dai cua electron quang dién phu thudc vao ban chit kim loai dung lam
catot.

C. Pong ning ban dau cuc dai cta electron quang dién khong phu thudc vao bude song cua chim anh
sang kich thich.

D. Dong ning ban dau cuc dai cua electron quang dién phu thudc vao budc séng ctia chum anh sang
kich thich.
Cau 25: Chon cau bung. Néu chiéu mot chum tia héng ngoai vao tdm k&m tich dién am, thi:

A. T4m k&m mat dan dién tich duong.
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B. TAm k&m mat dan dién tich Am.

C. TAm k&m trd nén trung hoa vé dién.

D. Pién tich 4m cta tim k&m khéng doi.
Cau 26: Chon cau tra 16i Pung. Gidi han quang dién ctia moi kim loai 1a:

A. Budc song cua anh sang kich thich chiéu vao kim loai.

B. Cong thoat cua cac €lectron ¢ bé mit kim loai do.

C. Budc song gidi han cua anh sang kich thich dé gay ra hién twong quang dién kim loai do.

D. Hi¢u dién thé ham.
Cau 27: bé gay duoc hiéu ung quang di¢n, buc xa doi vao kim loai dugc thoa man diéu kién nao sau
day?

A. Tan s6 16n hon gi6i han quang dién.

B. Tén s6 nho hon gidi han quang dién.

C. Budc séng nho hon gidi han quang dién

D. Budc song 16n hon gidi han quang dién.
Céu 28: Chon phat biéu Pung. V&i mot bire xa c6 budce song thich hop thi cudng do dong quang dién bio
hoa:

A. triét tiéu, khi cuong d6 chum sang kich thich nhé hon mot gia tri gidi han.

B. ti 1€ v61 binh phuong cuong dd chum sang.

C. ti 1€ v&i can bac hai cua cuong do chum sang.

D. ti I¢ v&i cuong d§ chum sang.
Céu 29: Diéu nao duéi déy sai, khi néi vé nhirng két qua rat ra tir thi nghiém véi té bao quang dién?

A. Hiéu dién thé giita andt va catdt cua té bao quang dién ludn co gia tri am khi dong quang dién triét
tiu.

B. Dong quang dién van con ton tai ngay ca khi hiéu dién thé giira andt va catdt cua té bao quang dién
bang khong.

C. Cuong do dong quang di¢n bao hoa khong phu thude vao cuong do chum sang kich thich.

D. Gia tri cta hiéu dién thé ham phu thudc vao bude song cta anh sang kich thich.
Céu 30: Phat biéu nao sau ddy 1a dung khi n6i vé hién tuong quang dién?

A. La hién tuong €lectron but ra khoéi bé mit tAm kim loai khi ¢6 anh sang thich hop chiéu vao no.

B. La hién tuong €lectron birt ra khoi bé mit tAm kim loai khi tim kim loai bi nung nong.

C. La hién tuong électron burt ra khoi bé mit tim kim loai bi nhiém dién do tiép xtc v6i mot vat nhidém
dién khac.

D. La hién tuong électron burt ra khoi bé mit tim kim loai do bat ky nguyén nhan nao khéc.

DAP AN

1-D 2-C 3-A 4-C 5-A 6-D 7-D 8-A 9-C 10-D
11-A 12-B 13-B 14-A 15-C 16-A 17-B 18-D 19-C 20-D
21-A 22-B 23-B 24-C 25-D 26-C 27-C 28-D 29-C 30-A
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HUONG DAN GIAI CHI TIET
Cau 1: Dap an D
Vi theo dinh luat quang dién dbi voi mdi kim loai anh sang kich thich phai c6 bude song 4 nhé hon hoic

bﬁng gi61 han quang dién cua A, cua kim loai do, mdi gy ra dugc hién twong quang dién. Mat khac lai
; c A 2 A ‘A ‘A VALK 2t 11 < 13 A A eg.
c6: A =— nén dé€ gay ra dugc hién tugng quang di¢n thi tan s6 phai 16n hon hodc bang tan s6 gidi han

cta quang di¢n.

Cau 2: Pap an C

Theo thuyét lugng tir 4nh sang ta co:

+ Chum 4nh sang 1a chum cac photon (c4c lugng tir anh sang). Mdi photon c6 ning lwgng x4c dinh (ning
luong ciia mot photon 1a £ =Af , f 1a tan sd ciia anh sang don sic). Cuong do chum sang ty 1& véi sb
photon phat ra trong mot giay

+ Phan tir, nguyén ti, electron...phét xa hay hap thu anh sang nghia 13 chiing phat xa hay hap thu photon.
+ Céc photon bay doc theo tia sang voi toc d6 ¢ =3.10° m/s trong chan khong: Ning luong ctia mdi
photon rit nhd, mot chum sang du yéu ciing chira rat nhiéu photon do rat nhiéu nguyén tt, phan tir phat ra
nén ta nhin thay chum sang lién tyc. Photon chi ton tai trong trang thai chuyén dong, khong co photon
dang yén.

Theo do thi vi f, < f, nén nang lugng cua luong tir anh sang do phai nho hon anh sang tim.

Cau 3: Dap 4n A

Té bao quang dién co gidi han A =0,825um. Chiéu ddng thoi hai buc xa A= i,/lz

%. Vi dé triét
2 4

tiéu dong quang dién thi ca hai birc xa déu phai gay ra hién twong quang dién nén:

E=E+6.U<:>hc(i—ij=eU

A A A4 A
py=hefl_1
e\ A4 4
19,875.107*° 1 1
= TR % = [= L5V
1,6.10 0,825.10 0,825.10

2
Cau 4: Pap an C
Chi ¢6 cuong do dong quang dién bio hoa ty 18 v6i cudng do cta chum sang kich thich con hiéu dién thé
ham khong phu thudc vao cuong dd ctia chum sang kich thich.
Cau 5: Dap an A
Gidi han quang dién cia mdi kim loai 1a bude song gidi han cta anh sang kich thich c6 thé gay ra hién

tuong quang dién.
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Cau 6: Pap an D
Khi chiéu anh sang cd budc song thich hop vao mat mét thm déng co lap vé dién thi dién thé V cta qua
caudat giatricycdai V,, v6i V= E[l—i]

e\ A 4,
Cau7: Pap an D
Vi cuong d§ dong quang dién bao hoa chi ty 1€ vdi cuong do chum anh séang kich thich chir khong phai ty
1¢ thuan nén khi ting cudng do chum anh sang kich thich 1én hai lan thi cudong do dong dién ciing ting 1én
nhung khong phai 13 ting 1én hai lan. Con khi giam budc song ciia chum sang kich thich thi dong ning
ban dau cuc dai ciia electron quang dién s& ting 1én.
Cau 8: Pap an A

Theo dinh luat quang di¢n ta co:

EzAijvl2
A, 2

: 0,75v, )’ .
E:A_{_mvz :A+l/n(—v1):A+imvl
A 2 2 16 2

9 he 9 9 mv}

164 16716 2
= 2

he A+imv1

A, 16 2

= hc .9 =lA=lE:>/1U =0,42um
16 16 4,

Cau 9: Pap an C
Cau 10: Pap an D

I
Tacod: I, =ne ma H=—= N =—- =t
N H eH

Vay s photon t6i catot trong mdi gidy la:

_ 2.107
1,6.107°.0,5.102

Cau 11: Pap an A
Cau 12: Pap an B

=2,5.10" (photon)

19,8765.107%

YT A+1,6.107".1,88= A =0,707¢V

Ta co: %:A+6.U<:>

Cau 13: Pap an B
Dong quang dién bio hoa khi tat ca cac electron thoat ra khoi catot trong mdi gidy déu vé anot.
Cau 14: Dap an A

Budc song nho nhat cua tia Ron-ghen do éng ron-ghen phat ra 1a:
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-26
L 19’8?3'10 _=6,21.10""m
) eU  1,6.10°.20.10

Cau 15: Pap an C

Ning luong ciia photon s& duge dung dé electron thing luc lién két trong tinh thé thoat ra ngoai, phan con

lai bién thanh dong nang ban dau cuc dai %m\/2

Omax
Cau 16: Dap an A

19,875.107

Ta cé: %‘ =A+el & =2,2.1,6.10" +1,6.107"°.0,4 = 1 =0,4777 um

Cau 17: Pap an B

2
eU — m‘/()maxl 5
1 - v U v
Ta co: % :}%:_1:4: Omaxl:2
— m‘/()maxz ‘/OmaXZ U2 ‘/Omax2
eU, = T

Cau 18: Pap an D

Trong thi nghiém Hecxo: chiéu mot chum sang phat ra tir mot hd quang vao mot tim kém thi thdy cac
electron bat ra khoi tim kim loai. Khi chin chum sang hd quang bang mot tdm thily tinh day thi thay
khong c6 electron bat ra nita, diéu nay chimg t6 chi c6 anh sang thich hop méi gy ra duoc hién tuong
quang di¢n.

Cau 19: Pap an C

Electron bat ra khoi kim loai khi c6 anh sang chiéu vao vi ning luong photon 16n hon cong thoat cia
electron kim loai do.

Cau 20: Pap an D

he _hc _19,875.107

Cong thoat cua mot kim loai la: A=—= 4, " el 2,6014.10" m =0,26 um

Pé xay ra hién twong quang dién thi A < A, , nén blrc xa gy ra duoc hién tuong quang dién d6i voi kim
loai nay la: 454,

Cau 21: Dap an A

Cau 22: Pap an B

Ta co:
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E 3 3hc

A+W0max _=3A+3W0max
hl - h/11
_C = A+3W0max _C = A +3W0max
A, 4
soa e e g ggsge( 3 1
A A 0,46.10° 0,32.10
=6,75102.107"

= 1, =5,888.10"m=0,59um

Cau 23: Pap an B

Theo dinh nghia hiéu dién thé ham 1a hiéu dién thé 4m can dat vao giira catot va anot ciia té bao quang
dién dé vira du triét tiéu dong quang dién.

Cau 24: Pap an C

hc

Theo cong thirc ta dugc %: A+W, =W, ZT_E rd rang dong ning ban diu cuc dai cta

electron quang dién phu thudc vao budc song ciia chum anh sang kich thich.

Cau 25: Pap an D

Néu chiéu mot chum tia hong ngoai vao tim kém tich dién am thi dién tich Am cua tim kém khong thay
d6i vi chum tia hong ngoai bao gdm cac biic xa c6 budc song 16n hon hodc bang 0,76 um . Con tdm kém
¢6 budc song nam trong ving anh sang nhin thay nén khi chiéu chum tia hdng ngoai vao thi khong xay ra
hién twong quang dién nén tdm k&m khong thay doi dién tich.

Cau 26: Pap an C

Gidi han quang dién ciia mdi kim loai 1a budc song gi6i han ciia anh sang kich thich dé gay ra hién tuong
quang dién kim loai do.

Cau 27: Pap an C

bpé gay duoc hiéu ung quang dién, buc xa roi vao kim loai dugc thdéa man diéu kién budc song nho hon
gid1 han quang di¢n.

Cau 28: Pap an D

Dbi voi mot birc xa co bude song thich hop thi cudng do dong quang dién bio hoa ti 1& véi cuong do
chum sang.

Cau 29: Pap an C

Cuong d6 dong quang dién bao hoa ti I¢ v&i cuong dd chum sang kich thich.

Cau 30: Pap an A

Hién tuong quang dién 1a hién tugng electron birt ra khoi bé mat kim loai khi c6 4nh sang thich hop chiéu

vao no.
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CHUONG 6. LUQONG TU ANH SANG
III. BAI TAP VE QUANG PHO VACH CUA NGUVEN TU HYDRO
1. Phuwong phap
- Ban kinh quy dao dung thur n cta electron trong nguyén tir hidro:
2
r,=n'r,
Véi 7, =5,3.10"" m ra la ban kinh Bo (¢ quy dao K).
- Khi nguyén tr dang & murc ning luong cao chuyén xubéng murc ning luong thip thi phat ra photon,
nguoc lai chuyén tir murc ning luong thap chuyén 1én mirc ning lugng cao nguyén tir s& hip thu photon.
Ecao - Ethﬁ'p = hf
- Buéc song dai nhéat A, khi electron chuyén tir N — M .
Budc song ngin nhat 2., khi electron chuyén tir 0 — M .

- Bu6c séng phat ra khi nguyén tir chuyén muc ning lugng: ¢=FE, —E, hay tuong duong:

hf=£=En—Em 1 _E-E,
A A e

- Cac diy quang pho ciia nguyén tir hidrd
+ Day Laiman: Khi electron (7 >1) chuyén vé quy dao K (m = 1) thi phat ra cac vach thudc diy Laiman:

1 E(1 1 .
ﬂ—:% l—z—n—z vOl1 n=>2

nl
Cac vach thudc vung tir ngoai.
+ Diy Banme: Khi electron chuyén tir quy dao ngoai (n>2) vé quy dao L (m =2 )thi phat ra cac vach

thudc day Banme: € = E(%—%) vol n>3
. hc\2” n

Gom 4 vach: d6 H, (0,6564m), lam H, (0,4864m), cham H, (0,434um), tim H,;(0,410um) va mot
phan ¢ vung tir ngoai.
+ Diy Pasen: Khi cac electron chuyén tir quy dao bén ngoai (n >3) vé quy dao M (m =3):

)%%G_HL) voi n>4
3

n

Céc vach thudc ving hong ngoai

. E 13,6 . : .
- Néang lugng electron trong nguyén tir hidro: |E, =— =—— (eV) voi n 1a so ty nhién duong, 1a ki
n n

hi€u cua lugng tr $6.
E, =-13,6eV : nang luong ¢ trang thai co ban.

- Cac birc xa cuia ddy Banmer (nhin thiy):
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FVachds H, A=A, =i, 2C—E —E,

A
hc
+Vachlam H,: 4, =4, =4,:—=E, - E,
42
. hc
+Vachcham H, : 4 =4, =4, :/1—=E5 —-E,
52
. hc
+Vachtim H,: 4, =4, =1, :/1—:E6—E2
62

- Cac vach c6 budc song dai nhat cua cac day:
4 1 . . hc .
+ Day Laiman: A, = E,-E;
21

+ Day Banmer: A, :E =Lk -E

25
2

+ Day Paschen: 4,, :;—C =E,—-E,

43

- Khi mot dam nguyén tir & trang thai kich thich thir n ¢ thé (kha di) phat ra sb buc xa dién tir cho boi:

n!

N=C*=———
" (n-2)12!

(Trong d6 C; la t6 hop chap 2 cua n phén ti).

That vay, chon 2 trang thai trong n trang thai c6 C,f cach.

- Khi mét nguyén tir & trang thai kich thich tht n c6 thé (kha di) phat ra s6 buc xa dién tir cho bai:

N=n-1.
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CHUONG 6. LUQONG TU ANH SANG
III. BAI TAP VE QUANG PHO VACH CUA NGUYEN TU HIDRO

Vi du 1: Trong nguyén tt hidrd, ban kinh Bo r, =5,3.107"'m . Ban kinh quy dao dimg N la:
A. 47,710 m. B. 21,2.10 "' m. C. 84,8.10"m. D. 132,5.10 "' m.
Loi giai
Ban kinh quy dao = n’r,. Quy dao dung N ing véi n=4.
Ban kinh quy dao dimg N 1a »=4%5,3.10"" =84,8.10""'m
Pap an C
Vi du 2: Nguyén tir Hidro bi kich thich chuyén 1én quy dao c6 ning luong cao. Sau dé chuyén tir quy dao
c6 nang lugng E, — E, thi phat ra anh sang don sdc c6 tan s6 f,, = 4200Hz . Khi chuyén tir E, — E, thi
phat ra anh sang don séc c6 tan sb Jf3, =3200Hz . Tan sb cta anh sang phat ra khi né chuyén tir mtc ning
luong E, - E,?
A. 1000 Hz. B. 7400 Hz. C. 100 Hz. D. 740 Hz.
Loi giai
Ta co: hf, =E,—E, =(E,—E,)—(E, - E,) = hf, — hf,,
Ttr d6 suy ra khi chuyén tir muc ning luong E, vé E, thi
fo =151 — f5, =1000Hz

Pap an A

STUDY TIP

Cong tan s6 nhu cong vécto: f,, + fo, = fi;

Vi du 3: Trong quang phd hidrd, budc song ﬂ.( ym) ctia cac vach quang phd nhu sau: Vach thir nhit cua
day Laiman 4, =0,1216um; vach H, cua ddy Ban-me 4, =0,6563um . Vach dau cua diy Pa-sen
Ay =1,8751um . Tinh budc song cua hai vach quang phd thir hai, thir ba ctia ddy Lai-man va cta vach
H,?
Loi giai
E —-E

Ap dung cong thic 1 _L-E, véi m>n
A he

nm

Vach H, ung vai electron chuyén tir quy dao dimg n=4 vé n=2

Tacc'):i:LjLL: ! L:>/”t4z=—;t43)b“
Ay Ay Ay Ay A A+ 4,

(24

Vach tht hai cta ddy Lai man tng véi electron chuyén tir quy dao dimg n=3 vé n=1
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| _E-E _E-E E-E_1

1
A, he he he A, Ay

Tur d6 suy ra A, =0,1026( um)

Vach tht ba ctia ddy Lai man tmg véi electron chuyén tir quy dao dimng n=4 vé n=1

L :L_FL: 141 :ﬂ = 0,097,um

/141 /142 /121 /142 + /121

Vi du 4: Khi kich thich nguyén tir hidr6 ¢ trang thai co ban, ban kinh quy dao dung cua electron tang 1én

9 lan. Tinh céc budc song cua cac burc xa ma nguyén tir hidro c¢6 thé phat ra. Biét rang nang lugng cta céac

trang thai dung cua nguyén tir hidré 1a E, :_132’6(eV) véi n = 1, 2,..Cho h=6,625.10""J.s,
n
c=3.10"m/s.
Loi giai

Ban kinh quy dao dugc xac dinh boi 7, = nzro. Khi kich thich nguyén tir hidro & tranh thai co ban, ban
kinh quy dao ding cua electron ting 1én 9 1an nén suy ra n = 3. Sau dé electron tr& vé 16p trong c6 thé

phat ra cac birc xa co6 bude song 4,5 4,,5 4,

1 E —-F
Diy Lai-man: —=——1= 1 =0,103(um
Yy 2, he A (ﬂ )
1 E,-E
2T B 20121 (um
7, he A (,u )
1 E.-FE
Diay Ban-me: —=——=2= 1, =0,657(um
y PR A (um)

Pap an B
Vi du 5: Electron trong nguyén tir hydro chuyén tir quy dao dimg c6 muc ning luong 16n vé quy dao

dirmg c6 mirc ning lwong nhé hon thi van tdc electron ting 1én 4 lan. Electron da chuyén tir quy dao

A.NVEL. B.N véK. C.Nvé M. D.MvéL.
Loi giai
e’ v
Luc Culong dong vai tro la lyc hudng tdm nén ta ¢6 k— =m, —
r r
2
e
v’ =k ,
m,n v r
Tir d6 ta c6 S =L =2=16=r =16y
2 e Vo K
v, =k
mer2

Ma ban kinh Bo 7, = n’r, viy n =4 tmg véi quy dao N va chuyén vé quy dao co ban 1a K.

Pap an B
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Vi du 6: Cho biét nang luong can thiét toi thiéu dé but dién tir ra khoi nguyén tir hidrd tir trang thai co

ban 1a 13,6eV. Budc song ngan nhat ctia vach quang phd trong diy Pasen 1a

A. A =0,622um. B. 1, =0,822um.
C. 45, =0,730um . D. 4,... =0,922um.
Loi giai
Ta c6 nang luong ¢ trang thaidung n 1a E, = % =— 1131’26 (eV)

Vach c6 bude song ngan nhat trong day Pasen ing véi mic nang lugng chuyén tor n =40 vé n=3. Ta

-19
co: 2€ _f, —, =0-T20L0N0 5 4100 ()
03 3
Tudosuyra A . =— ¢ —0.822um
Tt = 0 o

Pap an B
Vi du 7: Budc song ciia vach quang phd dau tién trong diy Laiman 1a A, =122nm, cta hai vach H, va
H, trong day Banme lan luot 1a A, =656nm va A, =486nm . Hay tinh budc song cua vach quang phd

thir hai trong ddy Laiman va vach dau tién trong ddy Pasen.

Loi giai

Tacs 2 g _E =(E,—E,)+(E, —E1)=£+£

A Ay Ay
Mit khac, 4, =4, =656nm, A, = A, =122nm, do 46 budc soéng cua vach quang phé thir hai trong day
Laiman la: 11, =>4 = A 103nm

A A A A+,

Tuong tu, ta c6 budce sc')ng ctia vach dau tién trong day Pasen la:
L:L_FL 1 143 l'i =1875nm

Ay Ay Ay 12 /11 A+ A,
Vi du 8: Trong quang phd cuia nguyén tir hidrd, vach tng véi budc song dai nhat trong diy Laiman 1a
A, =0,1216um va vach ung véi su chuyén cua electron tir quy dao M vé quy dao K c6 budc song
A, =0,1026 um . Hay tinh budc song dai nhit A, trong diy Banme.
A.0,4566 um B.0,6566 um C. 0,355um D.0,711um

Loi giai

Budc song dai nhat A, trong ddy Banme tng véi sy chuyén tir quy dao M vé quy dao L.

he yhe g - A o 6566um

Tacé:E=EM—EL=(EM—E) +(E, —E¢)=
A LA h -4,

Pap an B
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Vi du 9: Cac muc nang lugng cua nguyén tir hidrd & trang thai dung dugc cho bodi cong thuc:

13,6 . . . .
E,=-——(eV) v6in la s0 nguyén; n=1 {ng véi mic co ban K; n=2,3,4,... ing véi cac mirc kich
n
thich L, M, N,...

a) Tinh nang lugng i6n hod ciia nguyén tir hidro.
b) Tinh budc séng cua vach d6 H, trong ddy Banme.
Loi gidi
a) Dé ion hoa nguyén tir hidrd thi ta phai cung cip cho ndé mét nang lugng dé electron nhay tir quy dao K
(n=1) ra khoi sy lién két voi hat nhan (n=o0).

Do d6 nang lugng ion hoa ctia nguyén tir hidro la:

=21,76.107"°J

-19

b) Budc song cua vach do trong day Banme la:

he hc
—=E-E=4,= _

2 3 2

=0,658um .

Vi du 10: Biét budc song ciia vach dau tién trong diy Laiman la: A, =0,122um va vach cudi cling ciia
day banme la A, =0,365um . Tim ndng lugng ion héa nguyén tu hidro.
A. 13,6 eV. B. 6,8 ¢eV. C.34¢eV. D.2,9eV.
Loi giai

. XA e .. hc
V61 vach dau tién cua ddy laiman taco: —=E, —E, (1)
21

. . h
Vi vach cuoi cung cua day banme ta co: e E -E, (2)

0?2

Nang luong ion héa nguyén tir hidré: E=E, - E,

T (1) va (2) taco E :ﬁ—c+£:13,6eV
21 02

Pap an A
Vi du 11: Kich thich cho cac nguyén tir hidré chuyén tir trang thai co ban 18n trang thai kich thich sao cho
ban kinh quy dao dimg ting 25 lan. Trong quang phd phat xa ctia nguyén tir hidrd sau do, ti s giita budc
song dai nhat va bude song ngan nhat la:
) B. 128 c. 2 p. &
3 9 16 13
Loi giai

Ban kinh quy dao dugc xac dinh boi r, =n’7; .
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Nguyén tir hidro chuyén tir trang thai co ban 1én trang thai kich thich sao cho ban kinh quy dao dimg ting
25 lan, suy ran=5.
hc
-E

5 4

Budc song dai nhét ing véi nang luong bé nhit - chuyén tir trang thai 5 sang trang thai 4: Agy =

Budc song ngin nhit tung voi ning luong 16n nhit - chuyén tir trang thai 5 sang trang thai 1:

hc
iSI_E E
57 1y
_13,6+13,6
Vay /I__ES—EI_ 52 12 384 128
A, E,—E, _13,6+136 9 3

52 42
Pap an A
Vi du 12: Cho muc ning lugng cua nguyén ti& hirdo x4c dinh bang cong thuc

E =—2=(E,=-13,6eV,n=1,2,3,4,...). D& c6 thé btc xa tdi thiéu 6 photon thi nguyén tir H phai hap

thu photon c6 muc nang luong la:
A. 12,75 eV. B. 10,2 eV. C. 12,09 eV. D. 10,06 eV.
Loi giai
Dé c6 thé birc xa t6i thiéu 6 photon nguyén tir Hidro phai hap thu photon dé chuyén 1én quy dao tir N trg

Ién, tirc 1a n >4 . Ning luong ciia photon hap thy

1 1
e=E,—-E=E)| —5—— |=12,75eV .

4° 1

Pap an A

Vi du 13: Theo mau nguyén tir Bo thi trong nguyén tir hidrd, ban kinh quy dao dimng cia electron trén cac
quy dao 1a », =n’r,, v&i 7, =0,53.10" " m;n =1,2,3,... 1 cic sb nguyén duong tuong ing véi cac mirc
ning luong cua cac trang thai dimg cua nguyén tir. Goi v 1a téc d6 cua electron trén quy dao K. Khi nhay

1én quy dao M, electron c6 toc do bang

A2 B. 3v

)
. C. —.
9 N

Loi giai

W<

Khi e chuyén dong trong trén cac quy dao thi lyc tinh dién Culong déng vai tro 14 lyc huéng tim

flagel_me L / L [l [
r’ r r mn’r, n\mr
5 quv ; X oan k
O quy dao K thi n=1 suy ra toc do v:|e| —
\/mro
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, . el | k
O quy dao M thi n =3 suy ra toc do v’=u r
3\\mr, 3

Pap an D

Lo _ 130 ) K kich thich
n n

Vi du 14: Muc ning luong cua nguyén tir Hydrd ¢ biéu thirc E =

nguyén tir hidro tir quy dao dimg m 1én quy dao n bang ning luong 2,55eV, thiy ban kinh quy dao ting 4
lan. Budc song nhé nhit ma nguyén tir hidro c6 thé phat ra la:
A. 1,46.10°m . B. 9,74.10"m. C. 4,87.10 " m. D. 1,22.10 7" m
Loi giai

Khi kich thich nguyén tir hidro tir quy dao dimg m 1én quy dao n bang ning lugng 2,55¢V, thdy ban kinh

v m

m

2
quy dao ting 4 14n nén ta c6 Lo (ij =4=n=2m

Taco E, - E, :—13,6(%—%j:—13,6(%—%j:2,55.Suyra m=2,n=4
n° m dm~ m

Budc song nhod nhat nguyén tir hidrd co thé phat ra:
he 6,625.10*.3.10°

ﬂb:E E= 7 =9,74.10"m
4 —13,6(42—1}1,6.1019

Pap an B
Vi dy 15: Chiéu 1 chum birc xa don sic c6 buée song A =0,1027(um) qua khi hidro & nhiét do va ap
sut thich hop thi chét khi nay phat ra 3 biic xa don sdc c6 bude séng 4, <A, <A, biét 4, =0,6563(um),

-13,6

2
n

g voi birc xa d6. Nang lugng ciia nguyén tir hidro ¢6 biéu thirc E =

(eV),n =1,2,3,.... Gia tri

cua budc song A, la:

A. Khéng du dir kién dé tinh. B. 0,1876(um).
C. 0,1116(um). D. 0,1216(pm).
Loi giai

Ning luong cung cép cho dam nguyén tir H:

AE :E _ 6,625.107°*3.10°

2 01027 10 =1,935.10"%(J)=12,095(eV")

Goi n 1a mirc ning luong cao nhat ma dam nguyén tir H sau khi bi kich thich chuyén 1én, ta cé:

AE=E -E, :13,6—13’6 =12,095=>n=3

— =
n

Nguyén tir Hidro chi phat ra ba birc xa, tirc 1a cic nguyén tir Hidro lic dau ¢ trang thai co ban, sau d6 hip

thy nang lugng va & muc cao nhat 1a M (n = 3).
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Ba buc xa ung véi:
1) Tir M — L s& phat ra btic xa c¢6 bude song 16n nhét, tirc 13 tng voi Ay
2) Tr M — K sé& phat ra biic xa c6 budc song nho nhat, tirc 1a ing voi 4, .
3) Véy con lai 1a 4, : ing véi tr mirc L — K . Ta c6: 0,1216( um).
Pap an D
Vi du 16: Theo mau Bo vé nguyén tir hidro, néu luc twong tac tinh dién giira hat nhan khi electron chuyén

dong trén quy dao ding L va F thi khi electron chuyén dong dimng N. Lyc ndy s&

L B. L. c.t. p. =
16 9 4 25
Loi giai

Luc tuong tac tinh dién gitra electron va hat nhan & quy dao dung thir n:

e e e 1
”,12 (n2r0)2 ’”o2 n*
4
Tﬁdétacé:£=2—4=—hayﬂ=
F, 4 16 16

Pap an A
BAI TAP REN LUYEN Ki NANG

Cau 1: Go1 4, va ﬂﬁ 1an luot 14 2 bude song cua 2 vach H_, va H  trong day Banme. Goi A, 1a buéc
song cua vach dAu tién trong day Pasen. Xac dinh mbi lién hé Ay s /1ﬁ, A

1 1 1
B.4=1,-4,. C.—=———. D. 4, =4,+4,.
j"1 B o /11 /Iﬂ ﬂ,a /11 B (7]

A. 1 = 1 + L.
A Ay Ay
Cau 2: Goi 4, va A, lan lugt 1a 2 budc séng clia 2 vach quang phd thir nhét va thir hai trong diy Lai
man. Goi A, 1a budc song cua vach trong ddy Banme. X4c dinh mdi lién hé A, Ay Ay
L N O L R L B T SO
A A A Ak A Ak A

Céu 3: Trong quang phd cua hidro vach thtr nhat cua ddy Laiman A =0,1216um ; vach H, cua day

A

Banme A4, =0,6560um ; vach déu tién cua day Pasen 4, =1,8751um . Budc song cua vach thtr ba ctua day
Laiman bang

A. 0,1026 um . B. 0,0973 um . C. L1250um. D. 0,1975um .
Céu 4: Vach quang phd dau tién cta cic diy Banme va Pasen trong quang phd ctia nguyén tir hidro ¢
budc song lan luot 1a 0,656 um va 1,875 um . Budce song cia vach quang pho thir hai ciia ddy Banme la

A. 0,286 um . B. 0,093 um. C. 0,486, um . D. 0,103 um .
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Cau 5: Budc song ciia vach quang pho thir hai trong ddy Laiman 1a 0,103 um , budc song clia vach quang
pho thir nhat va thir 2 trong ddy Banme 13 0,656um va 0,486um . Budc song cua vach thir 3 trong day
Laiman la

A. 0,0224 um . B. 0,4324um . C. 0,0976 um . D. 0,3627 um .
Cau 6: Budc song cua vach quang pho thir nhat trong day Laiman 1a 0,122um, budc song ciia vach
quang phd thir nhat va thir 2 trong diy Banme 1a 0,656um va 0,486um . Budc song ciia vach dau tién
trong day Pasen la

A. 1,8754um . B. 1,3627 um. C. 0,9672um . D. 0,7645um.
Cau 7: Biét budc séng tng v6i hai vach dau tién trong diy Laiman cua quang phd Hydro 1a
A =0,122um va A,=0,103um. Budc song cua vach H, trong quang phd nhin thdy cta nguyén tir
Hidrd bang

A. 0,46 um . B. 0,625um. C. 0,66 um . D. 0,76 um .
Céu 8: Vach dau tién ctia diy Laiman va vach cudi cing cta diy Banme trong quang phd hidrd co budce
song 4, =0,1218um va A, =0,3653 um . Nang luong ion hoa (theo don vi eV) cua nguyén tir Hidr6 khi ¢
trang thai co ban

A. 3,6eV. B. 26,2¢V. C. 13,6eV. D. 10,4eV.
Cau 9: Vach tht hai cua diy Laiman c6 budc song A =0,1026um . Cho biét niang luong can thiét tdi
thiéu dé bt electron ra khoi nguyén tir hidrd tir trang thai co ban 1a 13,6eV. Budc song ngan nhat cia
vach quang pho trong day Pasen bang

A. 0,482 um . B. 0,832 um. C. 0,725um . D. 0,866 um .
Cau 10: Cho gida tri cac muc nang luong cia nguyén tor hidro 1la
E =-13,6eV ,E, =-3,4eV ,E, =—1,5¢V . Budc song dai nhét cua buc xa trong day Laiman la:

A. 0,12um. B. 0,09 um . C. 0,65um. D. 0,45um .
Cau 11: Biét ban kinh Bo 7, =5,3.10""'m Bén kinh qu§ dao L ciia nguyén tir Hidro 1a

A. 21,210 " m. B. 10,6.10 " m. C. 2,65.10"'m. D. Pap an khac.
Céu 12: Khi électron (électron) trong nguyén tir hidrd chuyén tir quy dao dimg c6 ning luong -0,85 eV
sang quy dao dung c6 nang lugng -13,60 eV thi nguyén tur phat buc xa dién tur c6 budc séng

A. 0,4340um . B. 0,4860um . C. 0,0974 um . D. 0,6563um .
Céu 13: Trong quang phd vach cta hidrd (quang phd cua hidrd), budc séng ciia vach thir nhat trong diy
Laiman trng véi su chuyén cuia électron (€lectron) tir quy dao L vé quy dao K 1a 0,1217 um , vach thtr
nhat ciia ddy Banme tmg voi su chuyén M dén L 1a 0,6563 um . Budc song cia vach quang phd thi hai
trong diy Laiman trng v6i su chuyén M dén K bang

A. 0,1027 um . B. 0,5346.um . C. 0,7780um . D. 0,3890um .
Céu 14: Trong nguyén tir hydrd, xét cac mirc nang lugng tir K d¢én P c6 bao nhiéu kha ning kich thich dé
€léctron tang ban kinh quy dao 1én 4 1an?

A. 1. B. 2. C.3. D. 4.
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Céau 15: Trong nguyén tir hidrd, électron tir quy dao L chuyén vé quy dao K c6 ning luong
E. =-13,6eV . Budc song blrc xa phat ra bang 1a 4 =0,1218um . Mlrc nang lugng g vé1i quy dao L
bang:

A. 3,2eV . B. -3,4¢eV . C. 4,lelV . D. -5,6el .
Cau 16: Chum nguyén tir H dang & trang thai co ban, bi kich thich phat sang thi chiung c¢6 thé phat ra tdi
da 3 vach quang pho. Khi bi kich thich electron trong nguyén tir H da chuyén sang quy dao:

A. M. B. L. C.O. D. N.
Cau 17: Cho leV =1,6.10""J;h =6,625.10"* Js;c =3.10°m / s . Khi électron (électron) trong nguyén tir
hidré chuyén tir quy dao dimg cé ning luong E =-0,85eV sang quy dao diung c6 ning lugng
E =-13,60eV thi nguyén tir phat birc xa dién tir c6 budc song

A. 0,0947 um . B. 0,4340um . C. 0,4860um . D. 0,6563um .
CAu 18: Trong nguyén ti hidrd, ban kinh Bo 1a 7, =5,3.10™"'m . Ban kinh quy dao dumg N 1a

A. 47,710 m. B. 84,8.10 "' m. C. 21,2.10 " m. D. 132,5.10 "' m.
Cau 19: Cho ban kinh quy dao Bo thi nhat 0,53.107"°m . Ban kinh qui dao Bo thtr ndm 1a:

A. 2,65.10""m. B. 0,106.10""m. C.10,25.10 " m. D. 13,25.10"m.
Cau 20: Biét hiang s6 Plang h=6,625.10"*J.s va d6 1on cua dién tich nguyén t6 1a 1,6.10"°C . Khi
nguyén tir hidro chuyén tir trang thai dimg c6 nang luong —1,514 eV sang trang thai dimg c6 ning luong
—3,407eV thi nguyén tir phat ra birc xa c6 tan sb

A. 2,571.10° Hz . B. 4,752.10" Hz . C. 3,879.10° Hz . D. 6,542.10" Hz .
Cau 21: Cho: leV =1,6.10""J;h =6,625.10*J.s;¢=3.10m /s . Khi electron trong nguyén tir hidro
chuyén tir quy dao dimg c6 ning luong -0,85 eV sang quy dao ding ¢ ning luong -13,60 eV thi nguyén
tur phat buc xa dién tir c6 budc song

A. 0,4340um . B. 0,4860um . C. 0,0947 um . D. 0,6563um .
Céu 22: Mot nguyén tir hidré chuyén tir trang thai dimg c6 ning lugng E,, =-15eV sang trang thai
nang lugng E, =-3,4el . Budc song cua burc xa phat ra la:

A. 0,434 um . B. 0,486 um . C. 0,564 um. D. 0,654 um .
Cau 23: Budc song dai nhit trong diy Banme 1a 0,6560um . Budc song dai nhat trong diy Laiman 13
0,1220um . Budc song dai thir hai ciia day Laiman la

A. 0,0528um. B. 0,1029um . C. 0,1112um. D. 0,1211um.
Cau 24: Trong quang phd vach cuia hidré budc song dai nhét trong diy Laiman bang 1215A, budc song
ngén nhét trong diy Ban-me bang 3650121. Tim nang lugng ion hoa nguyén tur hidro khi electron & trén
quy dao c6 nang lwong thap nhét 1a: (cho h =6,625.107* Js;c =3.10°m/ 5;14=10""m)

A. 13,6 (eV). B. —13,6(eV). C. 13,1 (eV). D. -13,1(eV).
Céu 25: Mirc ning luong cia cac quy dao dimg cua nguyén tir hidrd lan luot tir trong ra ngoai 1a
E =-13,6eV;E, =-3,4eV;E, =-1,5¢V;E, =—0,85eV . Nguyén tir ¢ trang thai co ban c6 kha nang hap

thy céc photon co ning lwong nao dudi day dé nhay 1én mot trong cac mirc trén:

Trang 9



A. 122 eV. B.3,4¢eV. C. 10,2 eV. D. 1,9¢eV.
Cau 26: Trong nguyén ti hidr6 muc nang luong ung voi quy dao dung thad n dugc cho bdi:

13,6 < , e 2 .
E =- e eV . Nang lugng ung véi vach pho H, la:

n

A.2,55¢eV. B. 13,6 eV. C.3,4¢V. D.1,9¢eV.
Céu 27: Budc song tng voi bdn vach quang phd Hydro 13 vach tim: 0,4102um ; vach cham: 0,4340um ;
vach lam: 0,4861um ; vach do: 0,6563um . Bén vach nay tng v6i su chuyén cua électron trong nguyén

tir Hydro tir cac quy dao M, N, O va P vé quy dao L. Hoi vach lam tmg v&i su chuyén nao?

A.Suchuyén M — L . B. Sy chuyén N — L.
C. Sy chuyén O —> L. D. Su chuyén P — L.
Cau 28: Cho h=6,625.10""J.s;c=3.10°m /s . Muc ning lugng cua cic quy dao dirng cia nguyén tir
hidrd 1an luot tir trong ra ngoai 1a —13,6eV;-3,4eV;—1,5¢eV ... voi: E =—13’26 eV;n=1223.... Khi
n

electron chuyén tir muc ning lugng tmg véi n =3 vé n = 1 thi s& phat ra birc xa c6 tan sd:

A. 2,9.10" Hz . B. 2,9.10° Hz . C. 2,9.10"°Hz . D. 2,9.10" Hz .
Céu 29: Biét vach thr hai ciia diy Lyman trong quang phd cia nguyén tir hidré c6 budc song 1a
102,6nm va nang lugng to1 thiéu can thiét dé but €lectron ra khoi nguyén tur tir trang thai co ban la
13,6eV. Budc song ngan nhit ctia vach quang phd trong diy Pasen 1a

A. 83,2nm. B. 0,8321um. C. 1,2818m . D. 752,3nm.
Cau 30: Budc song dai nhét trong ddy Banme 130,6560um . Budc song dai nhat trong ddy Laiman 1a
0,1220 um . Budce song dai thir hai ciia ddy Laiman la

A. 0,0528um. B. 0,1029um . C. 0,1112um. D. 0,1211um.
Céu 31: Budc song cua vach quang phd thir nhét trong diy Laiman 1a 1220nm, budc séng cia vach
quang phd thir nhat va tht hai cua diy Banme 13 0,656um va 0,4860um . Budc song cua vach thir ba

trong day Laiman la

A. 0,0224 um . B. 0,4324um . C. 0,0975um . D. 0,3672um.
Cau 32: Khi electron ¢ quy dao dung thir n thi nang lugng cia nguyén tr Hydro dugc tinh theo cong thirc
E =- 1131’26 eV(n = 1,2,3...). Khi electron trong nguyén tir Hydro chuyén tir quy dao dimng thir n = 3 sang

quy dao dimg n = 2 thi nguyén tir Hydro phat ra photon tng véi birc xa c6 budc song bang:

A. 0,4350um . B. 0,4861um . C. 0,6576 um . D. 0,4102um .
Céu 33: Tan s6 16n nhat va budc song nho nhat ciua diy Laiman la:
A‘ fmax:ﬂ;/lmin:i' B. .fmax:ﬂ;ﬂ’min:i
hc E, h E,
C. j;nax:&;ﬂmin:E' D. fmax:&;ﬂminZE'
h E, he E,
Cau 34: Tan s 16n nhat va budc sdng nho nhat ctia diy Banme 1a:
A. fmax:i;ﬂ’min:ﬁ' B. fmax:ﬂ;ﬂ’min:Al-_hc'
4hc E, 4h E,
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E, .,  4h E, 4he

Co o =55 min = D. f,, =i A, =
o 4h- ™ E, T 4hc E,
Céu 35: Tan s6 16n nhat va budc song nho nhit cua diy Pasen 1a:

A' fmax:ﬂ; min:%' Ba fmax:&aﬂ’mm_%
oh E, 9hc E,

C' f;nax :ﬂ;ﬂ’min :9_hc' D‘ f;nax :&;ﬂmin :%'
9hc E, 9h E,

DAP AN

1-C 2-C 3-B 4-C 5-C 6-A 7-C 8-C 9-B 10-A
11-A 12-C 13-A 14-C 15-B 16-A 17-A 18-B 19-B 20-B
21-C 22-D 23-B 24-D 25-C 26-A | 27-B 28-B 29-B 30-B
31-C 32-C 33-C 34-B 35-A

HUONG DAN GIAI CHI TIET
Cau 1: Pap an C

Theo dé ta cé: A, /'Lﬂ lan luot 1a 2 budce song cua hai vach H , H,.

. oy I 1
Goi A, 1a budc song cua vach dau tién trong ddy Pasennéntac6: —4+ —=—=>—=—-—
A Ay A A A4,

Cau 2: Dap an C

1 I 1
Lam tuong ty cau 1. Suy ra ta dugc: —=—-——

A A
Cau 3: Dap 4an B

R R T T 1 1 1
Tacd: —=—+—+—
A A, A

- +
0,1216 10,6560 1,875

= A4, =0,09726 um
Cau 4: Dap an C
Budce song cua vach quang phd thu hai cua day Banme la:

1 1 1 1 1
L4, A, 0,656 1,875

= A, =0,48597 um

Cau 5: Pap an ¢
Budc song cuia vach thir ba cia day Laiman la:

1 1 1 1 1 1 1

— =t —t—= + -
Ay, Ay Ay Ay 0,103 0,486 0,656

=4, =0,0976 um
Cau 6: Dap an A
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Budc song cua vach dau tién trong day Pasen la:

1 1 1 1 1

2. A, A, 0,486 0,656

= A, =1,8754um

Cau 7: Dap an C

Bude song cua vach H,, ,, trong quang phd nhin thay ctia nguyén tr Hydro bang:

:i_i: 1 = A, =0,66um
A, 4 0,103 0,122 ‘

1
Ay

Cau 8: Dap an C

E:Ez - E

Ta co 21
_CZEOO_EZ
//{2

= E, -E, :%+%:2,1758.10”‘ =13,6eV .

2

Cau 9: bap an B

’ o ~ . r r r 5 ~ h - A < R A Ja
Vach thtr hai ciia ddy Laiman c6 budc séng thoa man: 70 = E, — E,. Nang luong t0i thi€u d€ but electron

ra khoi nguyén tir hidro ¢ trang thdi co ban la: £, - E, =13,6el .
Budc song ngin nhat ciia vach quang phd trong diy Pasen thda man:

-26
fe g k13616100 1287310
A 0,1026.10

=2,38865.107"
= A1=0,832um.

Cau 10: Pap an A

Budc song dai nhét ctia buc xa trong ddy Laiman 1a:

hc
7:E2 —E,

-26
10875007 56— 10,260

=>1=0,12um.

Cau 11: Pap an A

Ban kinh quy dao L ctia nguyén tir Hidro 1a:
r,=rn’=53.10""2"=2,12.10""(m)

Cau 12: Pap an C

Nguyén tur phat ra birc xa dién tir c6 budc song la:

hc
7_ cao thap
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19,875.107%
@ -
A

= 1=0,0974um .

=((0,85)—(-13,6)).1,6.10™

Cau 13: Pap an A

—=E, -E;
Theo dé ra ta co: 21
_C: m_EL
ﬂ’Z
=FE, EK—E Ez£:x@=0,lO27ym
A4

Cau 14: Pap an C
Trong nguyén tir Hidro, xét cac muc ning luong tir K dén P c6 s6 kha ning kich thich dé electron ting
ban kinh quy dao 1én 4 1an la: Ty K &én L ; tir L dén N ; tir M dén P. Tong c6 3 kha ning.
Cau 15: Pap an B
Ta co: %=EL -E,
19,875.107
0,1028.10°°
Cau 16: Pap an A

=E, —(-13,6)= E, =-3,4eV .

Khi bi kich thich nguyén tar H di chuyén sang quy dao 7.

n(n-1)
2

Theo dé ra ta co: =3=n=3.

Vay quy dao nay la M.
Cau 17: Dap an A
Nguyén tir phat buc xa dién tir c6 budce song la:

%:Em — E=(~0,85)~(~13,6) = A =0,0947 uum

Cau 18: Pap an B

Ban kinh quy dao dung N la:

ry =n'r,=453.10" =8,48.10 "'m
Cau 19: Pap an B

Ban kinh quy dao Bo thir nam la:
r,=nr,=553.10"=13,25.10""m
Cau 20: Pap an B

Nguyén tir phat ra birc xa co tan s6 1a: if = E -E

thap
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©6,625.107 1 =((-1,514)—(-3,4)).1,6.107"

= f=4,752.10" Hz
Cau 21: Pap an C
Nguyén tur phat ra birc xa c¢6 budc song la:

% =(-0,85+13,6).1,6.10™" = 1 =0,0974 um .

Cau 22: Pap an D
Budc song cta buc xa phat ra la:

% = (—1,5+3,4).1,6.10_I9 = A1=0,654um.

Cau 23: Pap an B

Budc song dai nhét trong diy Banme la: he =E, -FE,

Budc song dai nhét trong ddy Laiman 1a: he =E, -E,

Vay budc song dai thir hai ciia Laiman la:
E:E3 -E :E+E:> A=0,1029 um
p PR

Cau 24: Pap an D

Budc song dai nhét trén quy dao Laiman 1a: % =F, -k

Budc song ngan nhat trong diy Banme la: he =FE -E,

0

Ning luong ion hoa nguyén tir hidro khi electron & trén quy dao c6 ning lugng thip nhat la:

_E he

E, —E =—+—=13,6eV
4

®© 1
Cau 25: Pap an C
Ta c6: Nguyén tir ¢ trang thai co ban c6 kha ning hip thu cac photon dé nhay 1én mot trong cac mirc trén

-13,6
E—-13,6

khi ma théa man n = la mot s nguyén.

Thay lan luot timg gia tri ciia cac cac mirc ning luong d& bai cho ta thdy khi £ =10,2¢V thi n=2 nén
thda man.

Cau 26: Dap an A

Ning luong tng v6i vach phd H 5 la

E=E.—-E _-13.6 13’6—2,55eV

3 2 42 22 -
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Cau 27: Pap an B
Vach lam tng vé6i su chuyén tir N — L.

Cau 28: Pap an B

Khi electron chuyén tr mirc nang luong ung vdi n = 3 vé n = 1 thi phat ra buc xa c6 tan so:

W =E,—F, :%+13,6:12,089:f:2,9.1015(Hz)

Cau 29: Pap an B
Budc song g voi vach thtr hai cua day Laiman la: % =E, -FE,

Nang lugng nguyén tur tr trang thai coban la: £ —E, =13,6eV
Budc song ngin nhat cua vach quang phd trong day Pasen la:

%=E® -k :13,6ev—%:>/1:0,8321,um

Cau 30: Pap an B

Budc song dai nhat trong ddy Laiman va budc song dai nhat trong diy Banme la: E:E2 -E;

E:E3 —E,
4

Vay budc song dai thir hai trong day Laiman la: % = he +% = A4=0,1029 um

2

Cau 31: Pap an C

Budc song cua vach quang phd thir nhat trong ddy Laiman 1a: he =E,-E,

Budc séng ciia vach quang phd thir nhat va thi hai trong ddy Banme la: he =E-FE); % =E,-F,
o , . ~ . . hc hc  he
Budce song cua vach thir ba trong day Laiman la: N =FE,-E = Z+ —=1,=0,0975um
4

Cau 32: Pap an C
o o , . A . hc
Budc song cua birc xa can tim la: i E,-E,

19,875.107%° -13,6 N 13,6

21,6107 3 22

= 1=0,6576um.
Cau33: Pap an C
A A1s Apooa o o 2 1AL o . \ E, hc
Tén s6 16n nhat va budc song nho nhat cuia ddy Laiman la: f = 7; Ain = T
0

Cau 34: Pap an B

1
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. . . N . E
Tén s6 16n nhat va budc song nho nhat cuia day Banme la: f, = m s Ain = T
0

Cau 35: Pap an A

Tan s0 16n nhat va budc song nho nhat cua day Pasen la: f, =—;4  =——.
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IV. BAI TAP VE TIA RON-GHEN (TIA X)
- Tia X 1a song dién tir c6 budc song tir 10 m dén 107! m.
- Cach tao ra tia X: Ong phat ra tia X don gian 1a cac 6ng tia catdt, trong d6 c6 lap thém mot dién cuc

bang kim loai c6 nguyén tir lugng 16n dé chin dong tia catdt. Cuc kim loai nay goi 1a d6i catdt.

Chu y

Céc electron tir am cyc (Katot) duogc tang toc trong dién trudng manh, nén c6 dong ning 1én. Khi electron
dap vao dbi 4m cuc, ching xuyén qua 16p vo nguyén tir, trong tac v6i hat nhan va electron ¢ bén trong va

phat ra song dién tir c6 budc song cuc ngén (tia X).

1. Buée song nhé nhat, tin s6 16n nhit cia tia X.
1.1. Phwong phap
Goi U, ladién ap dat vao Andt va Catdt ciia dng Cu-lit-gio (bng Ronghen). Theo dinh i bién thién dong
nang, ta co:
W, -W,.=eU,

Néu coi dong ning cua electron khi birt ra khoi Catdt vo cing nho thi ta co

Wy =eUy
Khi dén Andt, cac electron co nang luong la W,,, nang lugng nay s& chuyén héa thanh nhiét lugng lam

néng Andt va mot phan ning luong phat ra tia X. Vay ta c6

hc _ hc
VVdA :eUAK :Q+_27
X X
T do suyra A, > he . D4u bang xay ra khi Q =0, tic 14 toan bo dong ning cua electron khi dap vao
e

AK
Andt chuyén thanh ning luong cta tia X.

A 7 . < A , . , \ he
Vay budc song ngan nhat cua tia X phatrala: 4, . =

AK

Tan s6 16n nhit cua tia X 1a: f =

max
X min

1.2. Vi du minh hoa

Vi du 1: Trong mot dng Ron ghen. Biét hiéu dién thé giita andt va catdt 1a U =2.10* (V) Hay tim budc

song nho nhat A_.. cua tia Ron ghen do dng phat ra? Bo qua dong ning ban dau cua électron khi bt ra
khoi catot
A. 0,31 pm. B. 0,62 pm. C. 0,93 pm. D. 0,46 pm.
Loi gidi
hc
eU

AK

Budc song ngin nhat cua tia X phat ra 1a: Ay i =
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Thay s6 voi

U, =2.10°(V); h=6,625.10" (J.s); e=1,6.10"°(C); ¢ =3.10°(m/ s).

6,625.107*.3.108
Taco: 4. =— =0,62.10"%(m)=0,62( pm
min 1,6.10_19.2-1016 ( ) (p )

bap an B.
Vi du 2: Hiéu dién thé giita andt va catdt ciia 6ng Ronghen 1a 18,75kV. B6 qua dong niang ban dau cta
electron khi burt ra khoi catdt. Tan sb 10n nhat ma tia Ronghen phat ra 13 bao nhiéu? Cho e=1,6.10"",

h=6,625.10"Js, c=3.10°m/s.

A. 3,8.10" Hz. B. 6,3.10"° Hz. C. 4,2.10"Hz. D. 2,1.10"Hz.
Loi giai
Budc song ngin nhat cua tia X phat ra la: A min = he
eU,,
A A1z A, o s \ c eUAK 18
Tan s6 16n nhét cua tia X 1a: f = = . =4,2.10" Hz
X min

bap an C.
Vi du 3: Mot dng Cu-lit-gio (dng tia X) dang hoat dong. Bé qua dong ning ban dau cia cac électron khi
bt ra khoi catot. Ban dau, hiéu dién thé gilta andt va catot 1a U thi tdc do cua électron khi dap vao andt la
v. Khi hiéu dién thé gilra andt va catot 1a 1,5U thi tde do cua €lectron dap vao anot thay ddi mot luong

4000 km/s so véi ban dau. Gid trj cta v 1a

A. 1,78.107 m/s. B. 3,27.10° m/s.
C. 8,00.107 m/s. D. 2,67.10° m/s.
Loi giai

Ta co: %mozzeU:L)z 2e—U:>U~\/U
\ m

Goi van toc luc dau l1a v, , lic sau la v,

v, =0=1,78.10" m/s

v, —v, =4000 km/s=4.10° m/s
{Uz =2,18.10" m/s

=0, 1,5U
—2=,/2 =415
v U

1

Pap an A.
1.3. Bai tap tu luyén
Cau 1: Ong Ronghen dit dudi hiéu dién thé U .« =19995V. Tinh budc song ngan nhit cta tia X ma 6ng
c6 thé phat ra
A. 6,2.10°m. B. 3,1.10°m. C. 9,3.10°m. D. 5,8.10°m.
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Cau 2: Hiéu dién thé giira hai dién cuc ctua dng Cu-lit-gio (Ong tia X) 1a U K= 2.10"V. B6 qua dong
ning ban dau cua electron khi birt ra khoi catét. Tinh tan s 16n nhit cua tia X ma dng co thé phat ra
A. 0,215.10" Hz. B. 0,398.10" Hz. C. 0,483.10" Hz. D. 0,5.10" Hz.
DAP AN
Cau 1: Dap an A.
Budc song ngin nhat cia tia X ma éng co thé phat ra la:

-26
G e 19,87;59.10 610" m.
eU, 1,6.107°.19995

Cau 2: Pap an C.
Tan s6 16n nhat ma dng co thé phat ra:
oo eU, _1,6.107".19995
"2 h 6,625.107

X min

=4,83.1018(Hz).
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2. Van tdc cwe dai ciia electron khi dip vao andt
2.1. Phuwong phap

Neéu boé qua dong nang ban dau cua e, ta cod

— _ e A _ AK
VVdA_eUAK_ 7 :>UA_

_ e A _ —
WdA_WdK_eUAK:> 2 U, =

mu; \/2(eUAK+VVJK)

2.2. Vi du minh hoa
Vi du 1: Hiéu dién thé giira Andt va Catdt cua dng Cu-lit-gio 1a 20kV. Cho e=1,6.10"C,
h=6,625.10"Js, ¢ =3.10°m/s. Bé qua dong ning ban du cua electron. Tinh van toc cia electron khi
dap vao anbt?
A. 8,4.10" m/s. B. 4,2.10" m/s. C. 6,7.10" m/s. D. 4,8.10" m/s.
Loi giai

Neéu boé qua dong nang ban dau cua e, ta co6 van toc cua electron khi tdi andt 1a:

2
v 2eU
WdAzeUAK:%:UA: | emAK =8,4.10'm/ s

Vi du 2: Mot dng Cu-lit-gio c6 cong suét trung binh 300W, hiéu dién thé giita andt va catdt co gia tri 10

Dap an A.

kV. Tinh téc d6 cuc dai cta cac électron khi t&i andt.

A. 0,57.10° m/s. B. 0,32.10° m/s.
C. 0,64.10° m/s. D. 0,58.10° m/s.
Loi gidi

Néu bo qua dong nang ban dau cuia electron, ta cd van toc cua electron khi tdi andt la:

; 2eU
W, =eU, = m;”f* =0, = | em A = 0,58.10° m/s

Vi du 3: Khi tang hi¢u di¢n thé ciia mot 6ng tia X 1én n 1an v&i n > 1, thi bude song cuc tiéu cua tia X ma

bap an D.

dng phat ra giam mot luong A . Hiéu dién thé ban dau cua 6ng la:

he B hc(n—l) C _he D hc(n—l).

e (n - 1) AL enAld enAld eAA

Loi giai
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he I el

, eUAK :7 UAK he 1 [ IJ eALl
Ta co: = =>—|1-—|=—
enU, = hc 1 _ e(l—Al) U, n hc
A—=AA nUAK he
. . , X , hc(n—l)
Ttr d6 suy ra hi¢u dién thé ban dau ciaongla U,, = —Ai
en

Dap an B.
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2.3. Bai tap tu luyén
Cau 1: Trong 6ng Cu-lit-gio dé tao ra tia X (tia Ron-ghen), biét toc do ciia électrdn tdi andt 1a 5.107 m/ s.
Bo qua dong ning ban dau cua électrén khi bat ra khoi catdt. Dé giam tbc do cua électron khi dén andt
4.10° m/s thi higu dién thé gitra hai dau éng phai giam la

A. 1465 V. B. 1092 V. C. 1535 V. D. 1635 V.
Cau 2: Dién ap cuc dai giita andt va catdt ciia mot 6ng Cu-lit-gio 13 U, =18200V. B0 qua dong nang cua
électron khi birt ra khoi catdt. Tinh budc song ngén nhit ciia tia X do 6ng phét ra. Cho 7 =6,625.107*Js;
c=3.10"m/s; |e|=1,6.10"C.

A. 68pm. B. 6,8pm. C. 34pm. D. 3,4pm.
Cau 3: Di¢n &p cuc dai gitra andt va catdt caa mot éng Cu-lit-gio 1a 18,75 kV. Biét do 16n dién tich
électron (8lectron), toc do sang trong chan khong va hang s6 Plang lan luot 1a 1,6.107°C;3.10° m/s va

6,625.107* J.s. Bé qua dong ning ban dau cua électron. Budc song nho nhit cua tia Ronghen do dng

phat ra la

A. 0,4625.107m. B. 0,5625.10""m.

C. 0,6625.10” m. D. 0,6625.10"m.
Céu 4: Ong Cu-lit-gio hoat dong v6i hiéu dién thé cuc dai 50 (kV). Budc song nho nhit cua tia X ma éng
c6 thé tao ra 1a: (lay gan ding). Cho h=6,625.10"*Js; c=3.10°m/ s; e| =1,6.10"°C.

A. 0,25 (Angstron). B. 0,75 (Angstron).

C. 2 (Angstron). D. 0,5 (Angstron).

Cau 5: Di¢n dp cuc dai gitra andt va catdt ciia mot 6ng Cu-lit-gio la U, =25 kV . Coi van tdc ban dau cua
chum électron (Electron) phat ra tir catét bang khong. Cho h=6,625.10"Js; ¢=3.10°m/s;

|e| =1,6.10"°C. Tan sb 16n nhit cua tia Ronghen do 6ng nay co thé phat ra 13

A. 6,038.10" Hz. B. 60,380.10" Hz.

C. 6,038.10" Hz. D. 60,380.10"° Hz.
Cau 6: Mot dng Cu-lit-gio phat ra birc xa c6 bude song ngan nhat 1a 2,65.10" ' m. Bé qua dong ning ban
dau cua cac électron khi thoat ra khéi bé mit catdt. Cho h=6,625.10""Js; ¢=3.10°m/s;
|e| =1,6.10"°C. Pién 4p cuc dai giita hai cuc cia éng 1a:

A.46875V. B. 4687,5V. C. 15625V. D. 1562,5V.
Cau 7: Mot éng Cu-lit-gio phat ra birc xa c6 budc song nho nhét 14 5 4. Cho dién tich electron 1a
1,6.107°C, hing s6 Planck 13 6,625.107*Js, van tdc ctia anh sang trong chan khong 1a 3.10° m/s. Hi¢u
dién thé cuc dai U, gitra andt va catdt 1a bao nhiéu?

A. 2500 V. B. 2485 V. C. 1600 V. D. 3750 V.
Céu 8: Mot ong Cu-lit-gio phat ra birc xa c6 budc séng ngan nhit 13 6,21.10" ' m. Biét d6 16n dién tich
électron (8lectron), tbe do sang trong chan khong va hang sé Pling lan luot 12 1,6.107°C, 3.10° m/ s va

6,625.107* J.s. Bo qua dong ning ban dau cua électrén. Dién ap cuc dai giira andt va catdt cua 6ng 1a
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A.2kV. B. 20 kV. C.2,15kV. D.21,15kV.
DAP AN

1-B 2-A 3-D 4-A 5-A 6-A 7-B 8-B

HUGONG DAN GIAI CHI TIET
Cau 1: Dap an B.
Khi bo qua dong ning ban dau cia e, ta c6 vant dc cua electron khi toi anot sé& la:

b = ZeUAK
A_ .
m

e

Nén khi v, =5.10" (m/s) thi hi¢u di¢n thé gitta anot va catot cita éng Cu-lit-gio la: U, =7109,375V.
Con dé van tdc khi dén anot giam xudng con v , =4,6. 10’ (m / s) thi hiéu dién thé luc nay la:

U, =6017,375V.
Vay hiéu dién thé giira hai dau dng phai giam
7109,375-6017,375=1092V.
Cau 2: Dap an A.
Budc song ngin nhat cua tia X do 6ng Cu-lit-gio phat ra la:

—26
ot 19’87159'10 ~6,8.10"" = 678pm.
eU  1,6.10°.18200

Cau 3: Pap an D.

Budc song nho nhat cua tia X do 6ng Cu-lit-gio phat ra la:

he 19,875.107%°
ﬂ“min = = -19 3
eU 1,6.107.18,75.10

AK

=0,6625.10""m.

Cau 4: Dap an A.
Budc song nho nhat tia X o thé tao ra la:

1 = he  19,875.107%

mn U 1,6.107°.50.10°

AK

=2,484375.107" =0,2484375A°
Cau 5: Dap an A.
Tan sb 16n nhit tia Ron ghen do dng nay c6 thé phat ra la:

fe eU,, 1,6.107.25.10°
h 6,625.107

Cau 6: Dap an A.

=6,038.10" Hz.

bi¢n ap cuc dai gitra hai cuc cia ong la:
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-26
U - hc 19,875.10 _ 46875V

K ed 1,6.107.2,65.107"

min

Cau 7: Dap an B.
Hiéu dién thé cuc dai U , gira anot va catot la:

-26
y =t _ 19875107 ) e 375y

T ed 1,6.10°.5.107°

min

Cau 8: Dap an B.
Dién 4p cuc dai gitra anot va catot la:

y - he _ 1987510
oed . 1,6.1077.6,21.107"

min

=20003V =20,003kV.

PE KIEM TRA CHUONG 6. LUQONG TU ANH SANG

Cau 1: Gidi han quang dién cia mét kim loai lam catdt cua té bao quang dién la A4 =0,50um. Biét van
téc anh sang trong chan khong va hang sé Pling lan luot 1a 3.10° m/ s va 6,625.10* J.s. Chiéu vao catbt
cta té bao quang dién nay birc xa co budc song A = 0,35um , thi dong ning ban dau cyuc dai cia électron
(€lectron) quang dién la

A. 1,70.107" J. B. 70,00.107" J.

C. 0,70.107™" 1. D. 17,00.10™" J.
Céau 2: Cong thoat électron (Electron) ra khoi mot kim loai 14 A=1,88eV . Biét hang sd Pling
h=6,625.10""J.s, van toc anh sang trong chan khong ¢=3.10m/s va 1eV =1,6.10""J. Gi6i han
quang dién cua kim loai d6 la

A. 0,33 um. B. 0,22 um.

C. 0,66.107™" um. D. 0,66 um.
Cau 3: Mot 6ng Ronghen phét ra birc xa c¢6 budce song ngin nhit 13 6,21.10™" m . Biét d6 16n dién tich
électrdn (électron), van tdc 4nh sang trong chin khong va hiang s6 Pling lan luot 13 1,6.107°C;
3.10°m/s va 6,625.107*J.s. Bé qua dong nang ban dau ctia électron. Hidu dién thé giira anét va catdt
ctia Ong 13

A. 2,00 kV. B. 2,15 kV. C. 20,00 kV. D. 21,15 kV.
Cau 4: Cho 1eV =1,6.10""J; h=6,625.10"J.5; ¢ =3.10°m/s. Khi électron (électron) trong nguyén
tir hidrd chuyén tir quy dao dimg c6 ning lugng E =-0,85eV sang quy dao dung c6 nang lugng
E =-13,60eV thi nguyén tir phat birc xa dién tir c6 bude song

A. 0,4340 um. B. 0,4860 um.

C. 0,0974 um. D. 0,6563 um.
Cau 5: Hiéu dién thé gitra andt va catdt cua mot 6ng Ronghen 1a 18,75 kV. Biét do 16n dién tich électron

(électron), van toc anh sang trong chan khong va hang sé Plang lan luot 1a 1,6.107°C, 3.10°m/s va
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6,625.10* J.s. Bo qua dong nang ban dau cia électron. Budc song nho nhét cia tia Ronghen do dng

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

Cau 6: Lan luot chi€u vao catot ciia mot té bao quang dién cac birc xa dién tir gdbm biic xa c6 budc song

A, =0,26 um va blrc xa ¢ budc song 4, =1,24, thi van tdc ban dau cuc dai cua cac électrén quang dién
, \ £, 1A \ \ 301 . A . 1 . T
but ra tir catot 1an luot la v, va v,; 120, = o Gi61 han quang dién A, cua kim loai lam catot nay la

A. 1,45 um. B. 0,90 um. C. 0,42 um. D. 1,00 um.
Céu 7: Biét hang s6 Plang h=6,625.10"*J.s va do 16n cua dién tich nguyén t6 1a 1,6.107°C . Khi
nguyén tir hidrd chuyén tir trang thai dimg c6 nang luong —1,514eV sang trang thai dimng c6 ning luong
—3,487 eV thi nguyén tir phat ra birc xa co tan sb

A. 2,571.10" Hz. B. 4,572.10" Hz.

C. 3,879.10" Hz. D. 6,542.10" Hz.
Céu 8: Khi truyén trong chan khong, anh sang do c6 budc song A, =720 nm, anh sang tim c6 bude song
A, =400 nm. Cho hai anh sang nay truyén trong mot moi truong trong sudt thi chiét suat tuyét déi cua
mdi truong d6 dbi voi hai anh sang nay lan luot 1a n =1,33 va n, =1,34. Khi truyén trong méi truong
trong sudt trén, ti s6 ning luong ctia photon co bude song A, 80 vO1 nang lugng cua photon co budce song
A, bang

A. 5/9. B. 9/5. C. 133/134. D. 134/133.
CAau 9: Chiéu 1én bé mit catdt cia mot té bao quang dién chum sang don sic ¢ budce song 0,485 um thi
thdy c6 hién twong quang dién xay ra. Biét hang s6 Plang h=6,625.10"*/J.s, van toc anh sing trong
chan khong ¢ =3.10°m/s , khdi lugng nghi ctia électron (électron) 1a 9,1.107' kg va van toc ban dau cuc
dai ctia électron quang dién la 4.10° m/ s . Cong thoat électron ctia kim loai lam cat6t bang

A. 6,4.10™ J. B. 6,4.107" J.

C. 3,37.107" 1. D. 6,4.107" J.
CAu 10: Khi chiéu 1an luot hai birc xa co tan sd 1a 1k ( fi< fz) vao mdt qua cau kim loai dit co 1ap thi
déu xay ra hi¢n tugng quang dién voi dién thé cuc dai cua qua cau lan luot 1a V.,V,. Néu chiéu déng thoi
hai birc xa trén vao qua cau nay thi dién thé cuc dai ciia né 1a

A. (V,+V,). B.[V,-V,|.

C.V,. D. V.
Cau 11: Hiéu dién thé gitra andt va catdt cua mot éng Ronghen 1a U =25 kV. Coi van tdc ban dau cua
chim électron (électron) phat ra tir catdt bang khong. Biét hang sé Pling /= 6,625.107*J.s, dién tich

nguyén t6 bang 1,6.107°C . Tan s6 16n nhat ctia tia Ronghen do dng nay co thé phat ra Ia
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A. 60,380.10"° Hz. B. 6,038.10" Hz.

C. 60,380.10" Hz. D. 6,038.10" Hz.
Cau 12: Cong suat birc xa ctia Mat Troi 1a 3,9.10° W. Niang lugng Mt Troi toa ra trong mot ngay 1a

A. 3,3696.10%J. B. 3,3696.10% J.

C. 3,3696.10 1. D. 3,3696.10°'J.
Cau 13: Trong chan khong, birc xa don sic vang c6 bude song 1a 0,589 um . Liy h=6,625.10"J.s;
¢=3.10" m/s va e=1,6.10""C . Ning lugng ctia photon g v6i birc xa ndy c6 gid trj 1

A.2,11 eV. B. 4,22 eV. C.0,42¢eV. D. 0,21 eV.
Céu 14: DP6i voi nguyén tir hidrd, cac mirc ning lugng Gmg véi cac quy dao dimg K, M ¢6 gia tri lan luot
la: —13,6 eV; 1,51 eV. Cho h=6,625.10"J.s; c=3.10°m/s va e=1,6.10"C . Khi électron chuyén
tir qui dao dirng M vé quy dao dimg K, thi nguyén tir hidrd co thé phat ra birc xa c6 budc séng

A. 102,7 um. B. 102,7 mm.

C. 102,7 nm. D. 102,7 pm.
Cau 15: Mot ngudn phat ra anh sang c6 budc song 662,5nm véi cong suat phat sang 1a 1,5.10* W. Lay
h=6,625.10""J.s; ¢ =3.10"m/s. S6 photon dugc ngudn phat ra trong 1 s la

A. 5.10" B. 6.10". C. 4.10". D. 3.10".
Céu 16: Mot dam nguyén tir hidrd dang & trang thai kich thich ma électron chuyén dong trén quy dao
dirng N. Khi électron chuyén vé cac quy dao dirng bén trong thi quang phd vach phat xa ciia ddm nguyén
tir d6 ¢6 bao nhiéu vach?

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

Céu 17: Cong thoat électron ctia mot kim loai 14 7,64.10™"° J. Chiéu lan luot vao bé mat tim kim loai nay
cac bic xa c6 budc song 1a A =0,18um, 4, =0,21um va A, =0,35um. Lay h=6,625.10"1s,
c=3.10° m/ s . Blrc xa nao gay dugc hién tuong quang di¢n ddi voi kim loai d6?

A.Haibucxa (4 va 4,)

B. Khong c6 btic xa nao trong ba birc xa trén.

C.Cababucxa (4,4, va i)

D. Chi c6 birc xa 4, .
Céu 18: Ddi véi nguyén tir hidro, khi électron chuyén tir quy dao M vé quy dao K thi nguyén tir phat ra
photon c6 budce song 0,1026 um . Liy h=6,625.10""]s, e=1,6.10""C va ¢ =3.10° m/s. Nang lugng
ctia photon ndy bang

A. 1,21 eV. B.11,2¢eV. C.12,1eV. D. 121 eV.
Cau 19: Chiéu ddng thoi hai buc xa co budc song 0,452 um va 0,243 um vio catdt ciia mot té bao
quang dién. Kim loai lam cat6t co gidi han quang dién 1a 0,5 um . Ly h=6,625.10"*].s, ¢ =3.10° m/s

va m, =9,1.10°"kg. Van toc ban dau cyc dai clia cac électron quang dién bang
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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 20: Khi électron ¢ quy dao dung thir n thi nang luong cua nguyén tir hidroé dugc tinh theo cong thirc

13,6 : : :
—— (eV)(n = 1,2,3,...). Khi électron trong nguyén tir hidré chuyén tr quy dao dung n =3 sang quy

n
dao dimg n =2 thi nguyén tir hidrd phat ra photon tmg vai biic xa co bude song bang

A. 0,4350 ym. B. 0,4861 um.

C. 0,6576 um. D. 0,4102 um.
Cau 21: Mot chat c6 kha ning phat ra anh sang phat quang véi tan s6 f =6.10" Hz. Khi dung anh séng
c6 budc séng nao dudi day dé kich thich thi chat nay khong thé phat quang?

A. 0,55 um. B. 0,45 um. C. 0,38 um. D. 0,40 um.
Cau 22: Theo miu nguyén tir Bo, ban kinh quy dao K ctia électron trong nguyén tir hidrd 1a r, . Khi
électron chuyén tir quy dao N vé quy dao L thi ban kinh quy dao giam bét

A. 12r,. B. 4r,. C. 9r,. D. 16r,.

0
Cau 23: Mot kim loai c6 cong thoat électron 1a 7,2.107" J. Chiéu lan luot vao kim loai nay la céac buc xa
c6 budc song

A =0,18um, 1, =0,21um, A, =0,32 um

va A, =0,35um.
Nhitng birc xa c6 thé gay hién tuong quang dién ¢ kim loai ndy c6 budc song 1a
Ao 4,4, va A, B. A, va 4,.
C. 2,4 va 4,. D. 4, va 4,.

Cau 24: Mot ngudn sang chi phat ra anh sang don sic ¢ tan sd 5.10"* Hz. Cong suat birc xa dién tir cua
ngudn 1a 10 W. 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".
Cau 25: Nguyén tir hidré chuyén tir trang thai dimg c6 nang luong E =-1,5 €V sang trang thai dung co
nang luong E =-3,4 eV. Budc song cua buc xa ma nguyén tur hidrd phat ra xap xi bang

A. 0,654.107 m. B. 0,654.10° m.

C. 0,654.10” m. D. 0,654.10™ m.
Cau 26: Mot chét phat quang duoc kich thich bang anh sang c6 budc song 0,26 um thi phét ra anh sang
c6 budc song 0,52 pm . Gia st cong suét clia chum sang phat quang bang 20 % cong suit ctia chiim sang
kich thich. Hay tinh ty 1& s photon ma ngudn kich thich va s6 photon ma ngudn phat ra trong mot gidy.

1 4 2

. —. B. —. C. - D.
10 5 5

N | —
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Ciu 27: Trong nguyén tir hidré, ban kinh Bo 1a 7, =5,3.10"" m. O mot trang thai kich thich clia nguyén

tir hidrd, électron chuyén dong trén quy dao dimg c6 ban kinh 1a r=2,12.10"° m. Quy dao d6 ¢o tén goi

la quy dao dung

A. L. B. N. C.0. D. M.
Cau 28: Khi électron ¢ quy dao dung thir n thi ndng lugng cua nguyén tir hidrd dugc xac dinh bdi cong
thic E = _1n32’6 (eV) (v6i n=1,2,3,...). Khi électron trong nguyén tir hidrd chuyén tir quy dao ding

n=3 vé quy dao dimg n =1 thi nguyén tir phat ra photon cé budc song A, . Khi €lectron chuyén tir quy
dao dimg n =35 vé quy dao dimg n =2 thi nguyén tir phéat ra photon co budc song A,. Méi lién hé giira
budc song 4 va 4, 1a

A. 4, =54, B. 274, =1284,.

C. 1, =44. D. 1894, =8004,.
Ciu 29: Khi chiéu mot birc xa dién tir c6 budc song A, =0,30um vio catdt cia mot té bio quang dién thi
xay ra hién tugng quang dién va hi€u di¢n thé ham lac do 1a 2 V. Néu dat vao gitia andt va catdt cua té
bao quang dién trén mot hi¢u dién thé U =2V va chiéu vao catdt mot birc xa dién tir khac c6 budc
song A, =0,15um thi dong ndng cuc dai cua €lectron quang dién ngay trudce khi t61 andt bang

A. 1,325.107"° J. B. 6,625.107" J.

C. 9,825.107" J. D. 3,425.107" J.

Cau 30: Cac nguyén tir hidro dang & trang thai dimg tmg véi electron chuyén dong trén quy dao c6 ban
kinh gap 9 lan so véi ban kinh Bo. Khi chuyén vé cac trang thai dung c6 ning lugng thap hon thi cac
nguyén tir s€ phat ra cac birc xa c6 tan s6 khac nhau. Co thé c6 nhiéu nhat bao nhiéu tan s6?

A. 2. B. 4. C. 1 D. 3.
Cau 31: Giira andt va catdt ciia mot dng phat tia X c6 hidu dién thé khong doi 25 kV. Bé qua dong ning
cta electron khi but ra tir catot. Budc song ngan nhat cta tia X ma ong c6 thé phat ra bang

A. 31,57 pm. B. 39,73 pm.

C. 49,69 pm. D. 35,15 pm.

. . A
Cau 32: Mot kim loai ¢6 gidi han quang dién 1a 4. Chi€u buc xa c6 budc song bang ?0 vao kim loai

nay. Cho rang ning luong ma eelectron quang dién hap thy tir photon ctia blrc xa trén, mot phan ding dé
giai phong n6, phan con lai bién hoan toan thanh dong ning ctia n6. Gia tri dong nang nay la

NEL: B, e c. e b, 2%
2, 24, 34, )

Céu 33: Nguyén tir hidrdé chuyén tir mot trang thai kich thich vé trang thai dimg c6 ning lugng thip hon
phat ra birc xa c¢6 budc song 486 nm. PO giam nang lugng cua nguyén tir hidro khi phat ra birc xa nay la

A. 4,09.107" I. B. 4,86.107 1.
C. 4,09.107" I. D. 3,08.10™ J.
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Cau 34: Laze A phat ra chum birc xa c6 budc song 0,45um vi cong suat 0,8W. Laze B phat ra chum tia
btic xa ¢6 bude song 0,60um voi cong suat 0,6 W. Ti sé gitra sd photon cua laze B va sé photon cua laze
A phat ra trong mdi gidy 1a

A. 1. B. E C.2. D. i

9 4

Céu 35: Theo mau nguyén tir Bo, trong nguyén tir hidrd, chuyén dong cta électron quanh hat nhan 1a
chuyén dong tron déu. Ti so gitra toc dd cua Electron trén quy dao K va toc do cua €lectron trén quy dao
M bang

A.9. B. 2. C.3. D. 4.
Cau 36: Biét cong thoat €lectron cua céac kim loai: canxi, kali, bac va déng lan luot 1a: 2,89 eV: 2.26eV;
4,78 eV va 4,14 eV. Chiéu anh sang c6 budc song 0,33 um vao bé mat cac kim loai trén. Hién tuong
quang dién khong xdy ra véi cac kim loai nao sau day?

A. Kali va dong. B. Canxi va bac.

C. Bac va dong. D. Kali va canxi.
Céu 37: Theo mau nguyén tir Bo, trong nguyén tir hidrd, khi électron chuyén tir quy dao P vé quy dao K
thi nguyén tir phat ra photon mg vai birc xa c6 tan sd f, - Khi €lectron chuyén tir quy dao P vé quy dao L
thi nguyén tir phat ra photoén ing véi birc xa co tan sb 1, Néu électron chuyén tir quy dao L vé quy dao K

thi nguyén tir phat ra photon tmg véi birc xa c6 tan sb

A f=f—Ff. B.f=f+F.
C.f=f+f. D.ﬁ:%.

Cau 38: Chiéu dong thoi hai blc xa co budc song 0,542um va 0,243um vao catdt cua mot té bao
quang dién. Kim loai 1am catét co giéi han quang dién 1a 0,500 zm . Biét khéi lugng cua électron 1a
m,=9,1.10"" kg. Van toc ban dau cuc dai ciia cac électron 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 39: Goi ¢,,¢,,¢, lan luot 12 ning luong ctia photon anh sang do, photén anh sang lam va photon
anh sang tim. Ta co

A g, >¢ >¢,. B. g, >¢ >¢,.

C.e >¢,>¢,. D.g >¢, >¢,.

Cau 40: Gi61 han quang dién cia mot kim loai 1a 0,30 xm . Cong thoat cua €lectron khoi kim loai nay 1a

A. 6,625.10™ J. B. 6,625.1077 1.
C. 6,625.107" J. D. 6,625.107" J.
DAP AN

I-A 2-D 3-C 4-C 5-B 6-C 7-B 8-A 9-C 10-C
11-D 12-D 13-A 14-C 15-A 16-C 17-A 18-C 19-C 20-C
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21-A 22-A 23-B 24-A 25-B 26-C 27-A 28-D 29-B

30-D

31-C 32-D 33-C 34-A 35-C 36-C 37-A 38-A 39-B

40-C

HUGONG DAN GIAI CHI TIET
Cau 1: Dap an A.
Pong ning ban dau cuc dai cua electron quang dién 1a:

_hc  hc

dmax ﬂ, 210

11
0,35.10°  0,5.10°°

=19,875.10_26( j=1,7.10_'9J.

Cau 2: Pap an D.
G161 han quang dién cua kim loai do la:

hc 19,875.107
ZO :—:—]9
A 1,88.1,6.10°

Cau 3: bap an C.

=6,607.10"m = 0,66 um.

Hiéu dién thé gitra anot va catot cua ong la:

U - he  19,875.107°
woer o 1,6.1077.6,21.107"

min

=20000,3V =20,0003kV.
Cau 4: Pap an C.
Nguyén tur phat ra birc xa ¢6 budc song la:

—26
%:Em E o 19,875.10

= (—O,85+13,6).1,6.10‘19
= 1=9,74.10"m = 0,074 um.
Cau 5: Pap an B.

Budc song nho nhat cua tia Ron-ghen do 6ng phat ra la:

he 19,875.107%°
l . = =
mneU 1,6.107.18,75.10°

AK

=0,626.10""m.
Cau 6: Pap an C.
N 3v
Theo dé: 12v, =—-= v, =16,
4

Ta c6 hé phuong trinh:
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2
m(v 2
he o) 256h¢ _ 55644256
A 2 1 2
2 he mo?
he _, mion) ey, 556
) 5 A, 2
055422551220 L 40,2598 m.
2'0 ﬂl 22

Cau 7: Pap an B.

Tan s6 ma nguyén tir phat ra la:

hf =(—1,514+3,407).1,6.10‘19 = f=4,571.10" Hz.
Cau 8: Dap an A.

Ta co: %:A+W

d max *
Khi truyén trong mdi trudng trong sudt trén, ti s ning luong photon cd budc song A, s0 vGi nang luong

A

ka r r r 5
clia photon ¢ budc song A, : —-=—== 5

W, 4

Cau 9: Pap an C.

Cong thoét cua electron kim loai 1am catot bang:

3] 5\2
he mo* 19,875.10% 9,1.10° (4.10)
pgone _mu 19,870 _
A 2 0,485.10° 2

=3,699.107"

Cau 10: Pap an C.

Vi f, < f, nén hi¢u dién thé cuc dai cua V,>V.

Vay khi chiéu dong thoi hai birc xa trén vao qua cau nay thi dién thé cuc dai ctia no la V..
Cau 11: Pap an D.

Tan sb 16n nhit cua tia Ron-ghen do dng nay co thé phat ra 1a:

eU,, 1,6.10"°.25.10°

e = 6,038.10" .

fmax

Cau 12: Pap an D.

Nang luong Mat Troi toa ra trong mdt ngay la:
W =P.r=3,9.10.8640 = 3,696.10"" J.

Cau 13: Dap an A.

Nang lugng ctia photon rng véi1 blrc xa nay co6 gid tri la: W = % =2,1eV.
e
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Cau 14: Dap an C.
Khi electron chuyén quy dao dimg M vé quy dao dimg K, thi nguyén tir hidro ¢é thé phat ra biic xa c6

budce song: %z(—1,51+13,6).1,6.1019

= 1=1,0275.10"m.
Cau 15: Dap an A.
S6 photon dugc ngudn phat ra trong mot gidy la:

P P _PA 15106625107

- -~ =5.10"
& hclA  he 19,875.107%¢

Cau 16: Pap an C.
Mot dam nguyén tir hidro dang & trang thai kich thich ma electron chuyén dong trén quy dao dimg N. Khi

electron chuyén vé cac quy dao dimg bén trong thi quang phd vach phét xa cia dam nguyén tir d6 c6 tat
, nin—-1) 4(4-1
ca soO vach la: (2 )= (2 )=6.

Cau 17: Dap an A.

Cong thoat ctia mot kim loai 1a 7,64.107"°J thi budc séng gisi han ctia kim loai d6 1a: 4, =0,26014 um.
Viay dé thoa man diéu kién xdy ra hién twong quang di¢n ¢ budc song A; 4, la théa man.
Cau 18: Pap an C.

Nang luong cua photon nay la: W = % =12,1eV.
e

Cau 19: Dap an C.

n N a1 he  he mo’
Van toc ban dau cyc dai cia cac electron quang di¢n bang: 7 = 7 + 5

0

19,875.10% 19,875.102° 9,1.107°'.v°
S = +
0,243.10°° 0,5.10°° 2

:>U=9,6.105(m/s)
Cau 20: Pap an C.

Nguyén tir hidro phat ra btrc xa c6 budc song bang:

he _| 13,6 + 13,6 1,6.107"
A 3? 2?

= 1=6,576.10"m =0,6576 um.
Cau 21: Dap an A.
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Mot chét c6 kha nang phat ra dnh sang phét quang c6 tan s6 f =6.10" thi budc song gidi han quang dién
la: 4, = 5.107m=0,5um . Vay nén khi dung anh sang c6 budc séng kich thich 1a 0,55um thi s& khong
xay ra hién tugng quang dién.

Cau 22: Dap an A.

Khi electron chuyén tir qu§ dao N vé quy dao L thi ban kinh quy dao giam b6t 4> —2° =12 lan r,.

Cau 23: Dap an B.

Kim loai c6 cong thodt electron 1a: 7,2.10™"°J . Nén gi6i han quang dién ctia kim loai 1a: A, =0,276 um
Vay tir cac budc song ma dé da dua ra thi chi c6 A, va A, laxay ra hién tuong quang di¢n.

Cau 24: Dap an A.

S6 photon ma ngudn phat ra trong mot gidy xap xi bang:

P P 10
N:—:—:

& hf 6,625.107.5.10"
Cau 25: DPap an B.

=3,02.10"

Budc song ctia blrc xa ma nguyén tir phat ra xap xi bang: % = (En -E )e = 1=0,654.10"m.

Cau 26: Pap an C.

N P/ P A
Ta cd tS/ lé kt _ "kt gkt :i.¢:L.O,26 :z
N ple P A 0205 2
pr pr pr pr pr

Cau 27: Dap an A.

Tach nt ol o 2,12.107"°
' r53.107"

0

=4 =n=2= day ing v6i quy dao 1a L.

Cau 28: Dap an D.

11
p =
Taco: 0= 2" 189 159) _8004
4 1 1 800
3?1

Cau 29: Dap an B.
Ban dau ta dugc:

hc  he 19,875.107%° 19,875.107°
=—+elU= =

= e - +1,6.107°.2
A A 0,3.10" 2,

=>4 = 5,8.107"m.
Bay gio dat vao gitra anot va cato ciia mdt té bao quang dién mdt hi¢u di¢n thé U =2V va chiéu vao

catot mot birc xa dién tir khac dién tir khac ¢6 bude song A, thi dong nang cuc dai cua electron la:
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he EMU“ +W, =W, =6,625.10"J.

A A
Cau 30: DPap an D.

Trang thai dimg tng v6i electron chuyén dong trén quy dao c6 ban kinh gip 9 1an so véi ban kinh B, nén

nguyén tir dang & quy dao M.
Vay s6 tan s6 khac nhau co6 thé phat ra 1a:
n(n—l) 3(3—1)

2 2

Cau 31: Pap an C.
Budc song ngin nhat cua tia X ma 6ng c6 thé phat ra bang:

_hc _ 19,875.107

" e 1,6.107°.25.10°

=4,96875.10"" ' m = 49,69 pm.
Cau 32: Pap an D.
Gia tri dong nang nay la:
hc _hc _ hc  hc _2hc
A A A3 A, A

Cau 33: Pap an C.
D0 giam nang lugng cia nguyén tur hidro khi phat ra blrc xa nay la:

-26
\ =£ = —19’875'109 =4,09.10"J.
A 486.10"

Cau 34: Dap an A.
Ti sb giita s6 photon cua laze B va sb photon cta laze A phét ra trong mdi gidy la:

Ny By A 06 06
N, P A, 080,45

Cau 35: Pap an C.
Ty sb gitra tbe d6 cua electron trén quy dao K va tdc do cia electron trén quy dao M 1a

Cau 36: Dap an C.

Hién tugng quang dién sé& xay ra v6i cac kim loai bac va dong.
Cau 37: Dap an A.

h,=E -E,

Ta co:
hf, = Ep —-E,
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=>hf,=E -E =hf —hf,= f,=f—1,.
Cau 38: Dap an A.

Van toc ban dau cuc dai cua electron quang di¢n bang:

he  he mo*
=t
A A 2

19,875.107° 19,875.107 . 9,1.107"*
0,243.10° 0,5.10° 2

=0=9,61.10m/s.

Cau 39: Dap an B.

Taco: 4, <A <A =¢ >¢ >¢,.

Cau 40: DPap an C.

Cong thoat cua electron khoi kim loai nay la:

he _19,875.107°

= 0310 =6,625.107"J.
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