CHUYEN DE: LUQONG TU ANH SANG
A. TOM TAT LY THUYET
|. Hién twong quang dién(ngoai) - Thuyét lwong tir dnh sdng.
a. Hién twong quang di¢gn(ngoai) ’
Hién tugng anh sang lam burc cac electron ra khoi mat kim loai goi 1a hién tuong quang dién ngoai (goi tat 14 hién
tuong quang dién).

b. Cdc dinh ludt quang dién
+ Dinh ludt quang dién thir nhat (dinh ludt vé giéi han quang dién):
Dbi voi mdi kim loai anh sang kich thich phai ¢ budc song A ngin hon hay bang gidi han quang dién Ao ctia kim loai
d6, moi gay ra dugce hién tugng quang dién:
+ Dinh ludt quang dién thur hai (dinh ludt vé cuong do dong quang dién bao hoa):
Dbi véi mdi anh sang thich hop (c6 A < Ao), cudng do dong quang |
dién bao hoa ti 1€ thuan véi cuong do chum anh sang kich thich.
+ Dinh ludt quang dién thir ba Toio hoa
(dinh ludt vé dong nang cuc dai cia quang electron):
Pong ning ban dau cuc dai ctia quang electron khong phu thudce
vao cuong do cua chum sang kich thich, ma chi phu thudc vao budc
song anh sang kich thich va ban chét kim loai.

U, O u

c. Thuyét lwong tiv dnh sing 3
+ Chum anh sang la chum cac phéton (cac luong tir 4nh sang). Moi photon ¢6 nang luwong xac dinh (nang luong cua mot

A ea 1 . h.c
pho ton la € = hf (J). Néu trong chan khong thi |&€ = h.f = 7

f1a tan sb ctia song anh sang don sic tuong tng.
h=6,625.10>* J.s : hang s6 Plank;
¢ =3.10° m/s : van téc anh sang trong chan khong.
+ Cuong do chum sang ti 18 voi sb photon phat ra trong 1 gidy.
+ Phan tir, nguyén tir, electron phat xa hay hp thu anh sang, nghia la chung phat xa hay hap thu photon.
+ Céc phdton bay doc theo tia sang voi toe do ¢ = 3.10° m/s trong chan khong.
+ Ning lugng ciia mdi photén rat nho. Mot chum sang du yéu ciing chira rat nhiéu photon do rit nhiéu nguyén tir, phan
tir phét ra. Vi vay ta nhin thiy chum sang lién tuc.
+Ph6ton chi ton tai trong trang thai chuyén dong. Khong c6 photon dimg yén.

d. Gidi thich cac dinh ludt quang dién
+ Hién tuong quang dién xay ra do c6 su hdp thy photon ciia anh sang kich thich bi électron trong kim loai. Mdi
phdton bi hip thu s& truyén toan bd ning luong cho mot électron.-Dé c6 hién tuong quang dién xay ra, tirc 13 co
8lectron bét ra khoi kim loai, thi phai thing cong thoat A cua kim loai do:

hc hc hc
€>A hay 7 >A= A< K hay (voifho = K goi 1a gidi han quang dién cua kim loai)
A , X 1in A hc 1,
+ Cong thirc Anhxtanh vé hién tuong quang dién: |hf = - =A+ > MV 5 -
A o N : h.c
-Cong thoat cua e ra khoi kim loai : A= /1—
0
A A 1 , r s [N C
-Tan sO song anh sang gidi han quang dién : fo = 7
0

-V6i : Vg 14 van tdc ban dau cuc dai cia quang e (Pon vi cia Vo 1a m/s)
A, 14 gidi han quang dién cua kim loai lam catot (Pon vi cua Ao la m; pm; nm;pm)
m (hay m, ) = 9,1.10* kg 1a khéi lugng ciia e; e =1,6.10™ C 1a dién tich nguyén t6 ; 1eV=1,6.10"J.

+Bang gia tri gioi han quang dién clia cac chat:

Chit kim loai | A,(um) | Chéatkimloai | A,(um) ASthdy | ChAtbandin | A,(um)
Bac 0,26 Natri 0,50 Ge 1,88
DPong 0,30 Kali 0,55 Si 1,11
K&m 0,35 Xesi 0,66 PbS 4,14
Nhom 0,36 Canxi 0,75 CdS 0,90
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e. Luong tinh SONG - HAT ciia dnh sing:

+Anh sang vira c6 tinh chat song, vira co tinh chét hat. Ta néi anh sang c6 ludng tinh séng - hat.

+Trong moi hién twong quang hoc, anh sang thudng thé hién ro6 mot trong hai tinh chét trén. Khi tinh chat song thé hién
1o thi tinh chét hat lai mo nhat, va nguoc lai.

+Séng dién tir c6 budc song cang ngin, photdn co ning lugng cang 16n thi tinh chét hat thé hién cang 16, nhu & hién
tuong quang dién, & kha nang dam xuyén, kha ning phat quang...,con tinh chit séng cang mo nhat.

+Trai lai song dién tir co bude song cang dai, photon g v6i n6 c6 nang luong cang nho, thi tinh chit song lai thé hién
16 hon nhu & hién tugng giao thoa, nhidu xa, tan sic, ..., con tinh chat hat thi mo nhat.

Il. Hién twong quang dién trong.
a. Chdt quang din: Chat quang dan 1a nhitng chit ban din, din dién kém khi khong bi chiéu sang va dan dién t6t khi bi
chiéu anh sang thich hop.
b. Hién twong quang dién trong:Hién tuong dnh sang giai phong cac electron lién két ¢é chung trd thanh céc electron
dan dong thoi tao ra cac 15 trong ciing tham gia vao qué trinh dan dién, goi 1a hién turong quang dién trong.
C. Quang dién tré: Puogc ché tao dua trén hiéu img quang dién trong. D6 12 mot tim ban din co gia tri dién tré thay doi
khi cudong @6 chum anh sang chiéu vao né thich hop.
d. Pin quang di¢n: Pin quang dién 1a ngudn dién trong d6 quang ning dugc bién d6i truc tiép thanh dién ning. Hoat
dong cua pin dua trén hién tuong quang dién trong ciia mot s6 chat ban dan ( dong 6xit, sélen, silic,...). Suit dién dong
ctia pin thuong co gia tri tir 0,5 V dén 0,8 V

Pin quang dién (pin mat trdi) da trd thanh ngudn cung cdp dién cho cac ving sau ving xa, trén cac vé tinh nhan tao,
con tau vil try, trong cac may do anh sang, may tinh bo tai. ...

III. So sanh hién twong quang dién ngoai va quang dién trong:

So sanh Hién tuwong quang dién ngoali Hién twong quang din

Vit liéu Kim loai Chat ban dan

Budc song as kich thich | Nho, nang luong 16n (nhu tia tr ngoai) | Vira, nang lugng trung binh (as nhin thay..)

Do uu di€m chi can as kich thich c6 nang luong nho (budce séng dai nhu as nhin thay) nén hién tuong quang dién trong
dugc tmg dung trong quang dién tr¢ (dién tro thay d6i khi chiéu as kich thich, dung trong cac mach diéu khién ty dong)
va pin quang dién (bién truc tiép quang ning thanh dién ning)

IV. Hién twong quang—Phat quang.

a. Sw phdt quang

+ Co mot s6 chét khi hap thy ning luong dudi mot dang nao dé, thi co kha ning phat ra cic birc xa dién tir
trong mién anh sang nhin thiy. Céc hién twong d6 goi la sy phat quang.

+ M&i chét phat quang c6 mot quang phd dic trung cho né.

b.Huynh quang va lan quang - So sanh hién twong huynh quang va lin quang:

So sénh Hién twgng huynh quang Hién twong ldn quang
Vit liéu phat quang Chat khi hogc chat 1ong Chat ran
Rat ngan, tat rat nhanh sau khi tat anh sdng | Kéo dai mot khoang thoi gian sau khi tat as
Thoi gian phat quang kich thich kich thich (vai phan ngan gidy dén vai gio,
tiy chat)

) ) Anh sang huynh quang lu6n cé budc song | Bién béo giao thong, ...
bic diém - Ung dung dai hon AS kich thich (nang lugng beé hon -
tan s0 nho hon) . Dung trong dén 6ng

c. Pinh ludt Xtéc vé sw phdt quang( Pic diém ciia anh sang hupnh quang)
Anh sang phat quang c6 budc song Ang dai hon budc song cua anh sang kich thich Ay
hf hg < hfi => 7th > Akt

d.Ung dung ciia hién twong phét quang: St dung trong cac dén 6ng dé thip sang, trong cac man hinh cua
dao dong ki dién ttr, tivi, mdy tinh. Sir dung son phat quang quét trén cac bién bao giao thong.
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V. Mdu nguyén tir Bo.
a. Mdu nguyén tir ciia Bo
+Tién dé vé trang thdi dirng:

-Nguyén tir chi ton tai trong mot sd trang thai c6 nang luong xac dinh E,,, goi 1a cac trang thai dimg. Khi & trang thai
dung, nguyén tir khong bic xa.

-Trong cic trang thai dimg ciia nguyén tir, electron chuyén dong quanh hat nhéan trén nhitng quy dao c6 ban kinh
hoan toan xac dinh goi la quy dao dung.

-Cong thu:c tinh quy dao dung cua electron trong nguyén tur hydro:

v6i n 14 s6 nguyén va 1, =5,3.10™ m, goi 1a ban kinh Bo (lic e ¢ quy dao K)

Trang thai dung n 1 2 3 4 5 6
Tén quy dao dung K L M N 0 P
Ban kinh: r, = n’r, o 4r, ar, 161, 25r, 36r,
. . 13,6 13,6 13,6 13,6 13 6 13 6 13 6
Nang IIIQ'I'Ig e Hidro: En = ——(eV) —1—2 —? —3—2 42 52 62

-Binh thuong, nguyén tr & trang thai ding c6 nang lugng thap nhét goi la trang thai co ban. Khi hap thu ning luong
thi nguyén tir chuyén 1én trang thai dung c6 nang luong cao hon, goi la trang thai kich thich. Thoi gian nguyén tr &
trang thai kich thich rat ngén (c& 10®s). Sau d6 nguyén tir chuyén vé trang thai dimg c6 ning luong thp hon va cudi
cung vé trang thai co ban.

+ Tién dé vé sw birc xa va hdp thu ning lwong ciia nguyén tiv

-Khi nguyén tir chuyén tir trang thai dimg c6 ning luong E, sang trang thai dimg c6 ning lugng E,, nho hon thi
nguyén tir phat ra mot ph6ton c6 nang lugng: ‘a = hfum = En— Em.

-Nguoc lai, néu nguyén tir & trang thai dimg c6 ning luong E,, ma hap thu duge mot photon co ning lwong hf dung
bang hiéu E, — E, thi no chuyén sang trang thai dimg c6 ning lugng E, 16n hon.

-Su chuyén tir trang thai dung E, sang trang thai dung E, tng vdi sy nhay cia electron tir quy dao dung c6 ban kinh

I'm sang quy dao dung c6 ban kinh r, va nguoc lai. E,
b. Quang phé phdt xa va hdp thu ciia nguyén ti hidro /\hm %
-Nguyén tur hidrd co céc trang thai dirng khac nhau Eg, E|, Ey, ... . hf hf
Khi d6 electron chuyén dong trén cac quy dao dung I§, L, M, .. m o

-Khi electron chuyén tir mirc nang lugng cao (Ego) xuéng mirc ning Er

luong thap hon (Ethap) thi n6 phat ra mot ph6tén c6 nang lugng xac dinh: ‘hf Ecao — Ethip- ‘
-M&i phéton co tan sb fimg voi mot séng anh sang don sic co P_

c 7 O i I |
budc so’ngk=T,t1'Ic la mot vach quang phd c6 mdt mau m EI
M—tH—t+——q——————— -ty ¥__
(hay mét vi tri) nhat dinh. 1
Diéu do li giai quang phé phdt xa ciia hidré la quang pho vach. 1| | | e w v

-Nguoc lai néu mot nguyén tir hidré dang ¢ mot mirc néng
luong Ethap nao do ma nam trong mot chum anh sang tréng,
trong d6 c6 tt ca cac photon co nang luong tir [én dén nho khac
nhau, thi 1ap tirc nguyen tir d6 s& hip thu mot photon co ning
lugng phu hop € = Eco — Ethap dé chuyen 1én mirc nang lugng E 4.
Nhu vy, mot song anh sang don sac da bi hép thy, lam cho trén = _+s
quang phd lién tuc xuét hién mot vach tbi. Do do quang phé
hdp thu cia nguyén tir hidrd ciing 1a quang phé vach. | ‘ ‘

1
¢
|
4
h
4
4

— ~—" ——
Diéy Lai-man Diéay Ban-me Day Pa-=en

VI. So lwoc vé laze.
Laze 1a mot ngudn sang phat ra mot chum sang cudng do 16n dua trén viée tng dung hién tugng phat xa cam tng.
a.. Ddc diém ciia laze
+ Laze c6 tinh don sic rét cao.
+ Tia laze 1a chum sang két hop (cac photon trong chium c6 cung tan sb va cung pha).
+ Tia laze la chum sang song song (c6 tinh dinh hudng cao).
+ Tia laze c6 cuong d6 16n. Vi du: laze rubi (héng ngoc) c6 cuong do tdi 10° W/cm?.
b. Mpt s6 ikng dung ciia laze
+ Tia laze dugc dung nhu dao mb trong phéu thuat mét, dé chita mot sd bénh ngoai da (nho tac dung nhiét), .
+ Tia laze ding truyén thong thong tin bang cap quang, vo tuyén dinh vi, diéu khién con tau vii try, .
+ Tia laze dung trong cac dau doc dia CD, but chi bang, ban do, thi nghiém quang hoc & trudng phd thong,
+ Tia laze dugc dung trong do dac ngam duong thang ...
+ Ngoai ra tia laze con dugc dung de khoan, cit, 61, ...chinh xéc cac vat li¢u trong cong nghiép.
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'B. CAC DANG BAI TAP
CHU PE 1: HIEN TUQNG QUANG PIEN

|. Cdc cong thirc:
hc
+Ning lugng ciia ph6toén anh sang Trong chéan khong: € = =

hc 1 hc
+Céng thirc Anhxtanh: hf= —=A+>mv) = — + W ( Giam tai )
A 2 Ao
hc
+Gidi han quang dién : Ao = N
A o pi o . h.c
+Cong thoat cia e ra khéi kim loai;] A = N
0

Vomax 12 van tdc ban ddu cia electron quang dién khi thoat khoi catdt,
f, A 1a tan so, budc song cua anh sang kich thich .

+ Piéu kién xay ra hién twong quang dién: . < )4

mv?
+ Dé dong quang dién trigt tiéu thi U < Uy (U, < 0): [|eU, | = % U goi 1a higu dién thé ham

mv? mv? |z
+ Bdo toan niang lugng: ; max |eU AK| = > Lay Up>0 thi @6 1a d¢ 16n.

1 1
, S
eU =lmV2=E—A=hc(l—ij - U2=Wﬁ2=(£] A A Lol
A

2’ A /10 U1 va V1 i_i f1_fo
fioég naég 11 2’0

+ Xét vat co lap ve dién, co dién the cuc dai Vi va khodng cach cuc dai dyax ma electron chuyén dong trong dién

1
truong can co cuong do E dugc tinh theo cong thirc: |e|VMaX = > MV = |e| Ed,

. 1
+Higu dién thé ham: leU, /= > mvZ

+ Véi U la hi¢u dién thé giira anot va catot, Va la van toc cuc dai cua electron khi ddp vao anot, Vkx = Vomax 12 van toc

5 . 1
ban dau cuc dai cia electron khi roi catot thi: |e| U= E mvf\ — E mv,i
‘ R t t
+S0 hat photon dap vaocatot: |N, = PP
€ he
+Cong suit ciia ngudn sang: P=ng| n, la s6 photon phat ra trong mdi gidy. & 1a lugng tir anh sang.

+Cwong do dong quang dién bao hoa: |l,, =ne |(Giasun=n.,véinla s6 electron dén duoc Andt)

n, la s6 quang electron birc ra khoi catot mdi gidy = n s6 electron t6i anot mdi gidy € 1a dién tich nguyén td.

. n I,,.hc
+Hiéu suat lwgng tir: H=—| Hay: = bh
n, pk|e|

N, 14 s6 electron birc ra khoi catot kim loai mdi gidy. N, 14 sb photon dap vao catot trong mdi gidy.

I1. Cac HANG SO Vit Ly va DPOI PON VI Vit Ly :

+Hang s6 Plank: h=6,625.10""J.s

+Van téc anh sang trong chan khong: ¢ = 3.10° m/s

+Pién tich nguyén t6 : le| =1,6.10™C; hay e=1,6.10"C
+Khdi lugng cua e : m (hay m, ) = 9,1.10* kg

+D6i don vi eV va Jun: 1eV=1,6.10"J. 1MeV=1,6.10"].

+Céc hang s duoc cdi sin trong may tinh cim tay FX570MS; Fx570ES; 570ES Plus biang céc 1énh:
[CONST] Number [0 ~40] (xem cac ma Iénh trén nap clia may tinh cam tay ) .
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Luwu v : Khi tinh toan ding may tinh cAm tay, ty theo yéu cau dé bai co thé nhap truc tiép cac hing s tir d bai da
cho, hoac néu muén két qua chinh xac hon thi nén nhap cic h:?u,lg s6 thdng qua cAc ma 1énh CONST [0~ 40] da dugc
cai dat san trong may tinh! (Xem thém bing HANG SO VAT LI dudi day)

Bdng Cidc hing sé vat li :

Hing so vat li Mi sé | Cach nhap may : Gia tri hién thi
570MS bAm: [CONST | [0~ 40 |
570ES bém: [SHIFT] [7 o~ 49 H
Khéi lugng proton (mp) 01 [011H 1,67262158.10°" (kg)
Khdi lwong notron (m,) 02 [021H 1,67492716.10%" (kg)
Khéi lugng électron (m,) 03 [03]1H 9,10938188.10°** (kg)
Bén kinh Bo (ay) 05 [05] 5,291772083.10™ (m)
Hing sb Pling (h) 06 [06] 6,62606876.10** (Js)
Khéi luong 1u (u) 17 n71E 1,66053873.10°%" (kg)
Pién tich &lectron (e) 23 [231H 1,602176462.10™ (C)
S6 Avogadro (Na) 24 [241H 6,02214199.10% (mol™)
Hing s6 Bénzoman (k) 25 [251H 1,3806503.10% (SI)
Thé tich mol khi ¢ diéu kién tieu | 26 (2615 0,022413996 (m°)
chuan (V)
Hing s6 khi 1i trong (R) 27 2715 8,314472 (J/mol.K)
Téc d) 4anh sang trong chan | 28 [28]H 299792458 (m/s)
khéng (Cy) hay ¢
Gia tbc trong truong tai mat dat (g) 35 [351 9,80665 (M/s?)
Hing s6 Rydberg Ry, (Rwo) 16 (1615 1,097373157.107 (m™)
Hing s6 hip din (G) 39 3915 6,673.10™ (Nm?/kg?)
-Vi dul: May CaSio Fx 570ES va 570ES Plus :

Cac hang so Thao tac bim may Fx 570ES Két qua hién thi man hinh | Ghi chu
Hiing s Pling (h) SHIFT | [7] CONST 06 = 6.62606876 .10°* J.s h
Téc d 4nh sang trong chan | [SHIFT| [7] CONST 2§ = 299792458 m/s c
khéng (Cy) hay ¢
Di¢n tich électron (e) SHIFT| [7] CONST 23 = 1.602176462 10™ C e
Khdi lwgng &lectron (m) | [SHIFT| [7] CONST 03 = 9.10938188 .10 Kg Me
Hing s6 Rydberg Ry, (Ro) | SHIFT| [7] CONST [16| |= 1,097373157.10 " (m™) R

b. Péi don vi *Véi cac ma 1énh ta c6 thé tra bang in & nép ctia may tinh.
- May 570ES bém [Shif] [ Conv [ma sé]5
-Vidu 2: Tu 36 km/h sang ? m/s , bdm: [36 [Shiff [§ [Conv] [19 E Man hinh hién thi : 10m/s

May 570MS bém [Shift] [Const] Conv [ma s8] H
hc 1,242.10° 1,242 1,242
Luu y: == = >AV)=—"——
M Gy T ) am) T am) , ,
DON POC: Giai chi tiét 99 deé thi thir ky thi Quéc gia VAT Li
Nha sach Khang Viét. Tac gia: Doan Vin Luwong
Website: WWW.nhasachkhangviet.vn
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l1l. Cac dang bai tap:

Trén dé thuong Cho 1 eV =1,6.10%°J ; h = 6,625.10%Js ; ¢ = 3.10° m/s; m, = 9,1.10°*" kg.
Dang 1: Tim gioi han quang dién Ay ( hodc fy) , cong thoat A ciia kim loai hodc bdn dan .

1.Phwong Phap Giai chung:

h
-Gidi han quang dién: | Ag = Kc :
A . h.c
- Cong thoat : A=——
/10

-Nang lugng photon :  |g=hf]

-Céc hing s6: N=6,625.10*;c=3.10°m/s;e=16.10"°C; m, =9,1.10kg

.don vi: A:J hodceV; 1eV =1,6.10%° ]

gV) [AV)
. . U,(v)
Cong thirc nhanh(*) : | 1,242 =| 1,242 + £ (eV) @)
|A(um) | A (pam) T

+A, ¢, B, - Tinh bang don vi (eV)

+ A, A, : Tinh bang don vi (xm)

+ U : tinh bang don vi ( V)

+ Trén cing mot cot thi bang nhau vé gié tri

2. Gidai nhanh :Tim gioi han quang dién Ao (/”m) khi biét cong thodt A.

a. Trwong hop 1: Bai toan cho cong thoat A (J ) Tim gi6¢i han quang dién 4, (ym)
hc 6,625.10*.3.10° 1,9875.10%

(m)

= n A

A

+ Céc dap 4n thuong cho don vi la gm -> Déi don vi A,(m)sang A, (um):

1,9875.10%°.10° 1,9875.107"

= A A

Pit o lahingsb | =1,9875.10"

H¢ qua 1 Ay =—(pm)

Vi du 1: Cong thoat électron cua Vonfram 1a A=7,1.10"°J . Gi6i han quang dién cua Vonfram c6 gié trj 1

(pm

)
(1

A.0,500zm B.0,420um  C.0,375um  D.0,280zm

. 1,9875.107
Huéng dan: Ap dung hé qua 1: A, = % =

b.Trwong hop 2: Bai toan cho cong thoat A(eV). Tim giéi han quang di¢n 4, (zm)

= W = O,280(/Jm) Délp an D

+P6i don vi cong thoat A(eV ) sang A(J )

a 19875107 1,242

+ Tirhé hé qua 1taco: Ay =—

A A1610° A

Pit S lahiangsé: S=1,242 (ll)

(m)

Hé qua 2 ﬂozé(ym)

Chl y: Mbi lién hé gitta @ va g

(24

B

T1610°

(24

e

Vi du 2: Cong thoat cua Natri 1a A=2,4843 eV . Gibi han quang dién cta Natri c6 gia tri 1a
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A.0,5um B. 0,6m C.5um D.6um
Huéng dan: Ap dung hé qua 2
p 1242

fo="r= ik 0,5(zm). Pap an A

3. Tim cong thoat A khi biét gii han quang dién A, (um).

Hoan vi gia thiét va két luan ctia bai tap ta c6 cac hé qua sau:
a.Truwong hop 1: Bai toan cho giéi han quang dién 4, (,um) . Tim cong thoat A (J)
Tur hé qua 1 ta co:

Héqui3 |A=2(J)

Vi du 3: Giéi han quang dién cua Xeédi 1a A, = 0,66m . Cong thoat cua Xédi dung lam cat6t 1a
A.30,114.107*°J B.3,0114.10°J C.3,0114.10°J D.301,14.10°J
Huéng din: Ap dung hé qua 3

o 1,9875x107*
A=—== =3,0114.10™(J Ap 4
ﬂo 0.66 ( ).BapanB

b.Zrudmg hop 2: Bai toan cho giéi han quang dign A, (xm) . Tim cong thoat A(eV).
Ap dung hé¢ qua 2 ta c6

Hé qua 4 A=£(eV)
Ao

Vi du 4: Gi6i han quang dién cua mot kim loai 1a A, = 0,30zm . Cong thoat cta kim loai dung lam catot c6 gia tri 1a
A.116eV B.2,21eV C.414eV D.6,62eV
Hudng din: Ap dung hé qua 4

A:£2%24,14ev. bap an C

4.CAac bai tap:

‘ Bai_1: Gidi han quang dién ctia kém 1a A, = 0,35um. Tinh cOng thoat cta €lectron khoi kém?

-34 8
HD giai: Tt cong thic: /10 = he = A= he = 6,625.10 ~.3.10

A Y 0,35.10°°

BAm may tinh: phan sé)H h g co l] H 5.6755584x10™°]
Ddi sang eV: Chia tiép cho e: BAm may E B Hién thi: 3,5424 eV

Nhin xét: Hai két qua trén khac nhau la do thao tac cach nhap cac hing s6 !!!

=5,67857.10° J =3,54%V

Bai 2: (TN-2008): Gi¢i han quang dién ciia dong (Cu) 1a Ao = 0,30 pm. Biét hang s6 h = 6,625.10** I.s va vén toc
truyén anh sang trong chan khong ¢ = 3.10° m/s. Cong thoat cua électron khoi bé mit cua dong 1a

A.6,625.10%°J. B. 6,265.10%° J. C.8,526.10° . D. 8,625.10™° J.

he _ 6,625.107°*3.10°

HD Giai: Cong thoat: A= "
Ay 0,3.10

=6,625.10"° J.Pap 4n A

Bai 3: Géihan quang dién cua Ge 1a Ao = 1,88um. Tinh nang lugng kich hoat (ndng luong can thiét dé giai phong
mot électron lién két thanh Electron dan) cia Ge?

-34 8
h h 25.1 3.1
HD giai:Tir cong thirc: Aq = LN 6,625.10 g’ 0 =1,057.10"° J = 0,66eV
A A 1,88.10~
Bai 4: Mot kim loai c¢6 cong thoat 1a 2,5¢V. Tinh gidi han quang dién cua kim loai d6 :
A. 0,4969 um B.0,649 um C.0,325um D. 0,229 um
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hc  6.625.107*.3.10°
HD Giai: Gidi han quang dién /10 = Xc = 6 62 551% 103_190 =4,96875.10" m = 0,4969um .Dép 4n A

Bai 5: Natri c¢6 gi6i han quang dién la 0,54m

a) Tinh cbng thoat cua électron khoi natri ?
b) Neéu chiéu anh sang c6 budc soéng 1a 0,44m vao natri c6 xay ra hién tugng quang dién khong ?

HD Giai:

-34 8
a) A= he _6625.10 _.3.10 =3,975.10"°(J) = 2,48(eV) ( 0,5diém )
Ao 0,5.10

b) c6 xay ra hién twong quang dién vi A =0,40um < 4, (0,5 diém )

Bai 6: Cong thodt &lectron (électron) ra khoi mot kim loai 1a A = 1,88 eV. Biét hang s0 Plang h = 6,625.10* J.s, van
toc anh sang trong chan khong ¢ =3.10°m/s va 1 eV = 1,6.10™ J . Gi¢i han quang dién cuia kim loai d6 1a
A. 0,33 pm. B. 0,22 pm. C.0,66.10™ um. D. 0,66 pm.

c 1,242 \ ;
HD Giai: Néu A c6 don vi eV thi: A(EY ) = 2Fis | khong cdn ddi don vi

5.Trdc nghiém:
Céau 1.Cong thoét electron cua mot kim loai 1a A = 4eV . Gidi han quang dién caa kim loai nay 1a :

A. 0,28 um B. 0,31 um C. 0,35 um D. 0,25 um
Cau 2.Giéi han quang dién ciia canxi 1a Ao = 0,45um thi cong thoét electron ra khoi bé mat canxi 1a :
A.551.10%) B. 3,12.10™% C. 4,41.10™) D.4,5.10™)]

Cau 3.Mot té bao quang dién co catdt bang Na , cong thoat electron cua Na bang 2,1 eV . Gigi han quang dién cia Na
la:

A. 0,49 um B. 0,55 um C. 0,59 um D. 0,65 um
Cau 4. Gidi han quang dién caa niken la 248nm, thi cdng thoat cua électron khai niken la bao nhiéu ?
A.5eV B. 50 eV C.55eV D.0,5eV

Céau 5. Catdt cua té bao quang dién 1am bang vonfram. Biét cong thoat électron ddi vai vonfram 1a 7,2.10™ J. Gigi han
quang dién cua vonfram la bao nhiéu ?

A. 0,276 um. B. 0,375 um. C. 0,425 um. D. 0,475 pm.
CAu 6.Ning lugng phdton cua tia Ronghen c6 budc séng 0,05A 1a
A. 39,72.10%%) B. 49,7.10™%J C. 42.10™% D. 45,67.10%%)

Cau 7 : Trong chan khong, btic xa don sic vang c6 bude song 1a 0,589 um. Liy h = 6,625.10°").s; ¢=3.10° m/s va e =
1,6.10™ C. Nang lugng ciia photon (mg véi birc xa niy cé gia tri 1a

A.2,11eV. C.4,22¢eV. C.0,42¢eV. D.0,21eV.
1,242
HD: (V) = Z(zm)

Dang 2: Xdc dinh diéu kién xdy ra hién twong quang dién

a. Phwong Phdap Giai : So sanh budc song A véi gidi han Ag

+Néu A<X hoicf >f, > C6xayra HTQD

+Néu A> 2y hodc f< f, > Khong xay ra HTQD

Chay:

1.Néu cho A va A = phai tim A, rdi so sanh budc song A véi gidi han A,

2.Néu cho tan sb f va A phai tim f, ( hodc tim €) va tim Aq rdi so sanh sb f va fo.

Véi|p = S|val, - he

f ° A
3. Néu cho nhi€u anh sang c6 tan so: fi; f, f3; ...chiéu vao cung mot kim loai c6 A
Céch 1: Tinh tan s6 gioi han

roi sau do6 so sanh fy; f, f5; ... voi fy .

—

<
° 2

(0]
+Néu f>f, > C6 xdy ra HTQD
+Neéu f<fy, = Khong xay ra HTQD

Cach 2: Tinh Ag; Ay; Ag; ...theo cong thire |4 = —| rdi so sanh véi Ao
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b. Cac bai tp :
Bai 1: Catot ctiia mot té bao quang dién c6 cong thoét bang 3,5eV.

a. Tim tan s6 gioi han va gi¢i han quang di¢n cua kim loai ay.
b. Khi chiéu vao catt mot birc xa c6 budc séng 250 nm c6 xay ra hién twrong quang dién khdng?

HD gii:

a. Tan s gisi han quang dién: f=c/\, = A/h = 3,5.1,6.10"9/6,625.10%* = 0,845.10" Hz.

Giéi han quang dién A, = hc/A = 6,625.10°4.3.10%3,5.1,6.10™°= 3,55.10"'m. =0,355 um

b. Vi A =250 nm =0,25um < A, = 0,355 um nén xay ra hlen tugng quang dién

Bai 2: Cong thoét électron caa mot kim loai la 7,64. 10 J Chiéu lan luot vao bé mat tam k|m loai nay céc buc xa co

budc song la A, = 0,18 pm, A2= 0,21 pm va ;= 0,35 um. Lay h = 6,625. 10 J s,c=3. 10 m/s. B¢ Xa nao gay duogc
hién tugng quang dién d6i véi kim loai do?
A. Ca ba buc xa (A1, Ao va Ag). B. Khbng c¢6 birc xa nao trong ba birc xa trén.
C. Hai btrc xa (A va 1,). D. Chi cé burc xa A;.
Giai: Tatim dugc }Lo: 0.26 ym > kl va 7‘2 Pap an C

c. Tric nghiém:

Cau 1(TN-2009): Chiéu mot chim buc xa c6 bude song A vao bé mat mot tim nhom ¢ gisi han quang dién 0,36um.
Hién tugng quang dién khong xay ra néu A bang

A. 0,24 pm. B. 0,42 um C. 0,30 pm. D. 0,28 pm.

Cau 2: Chiéu mot chum birc xa don sic vao mot tim kém c6 gigi han quang dién 0,35um. Hién twong quang dién s&
khéng xay ra khi chum burc xa c6 budc song :
A.0,1 pm B. 0,2 um C.0,3 um D. 0,4 um
Cau 3: Lan luot chiéu hai birc xa c6 budc song A1 = 0,75um va A2 = 0,25um vao mot tim k&m c6 giGi han quang dién
A0 = 0,35um. Buc xa nao gay ra hién tugng quang dién?

A. Chi cé buc xa A2. B. Chi c6 btrc xa A1.

C. Ca hai btrc xa. D. Khoéng c6 birc xa nao trong hai buc xa trén.
Cau 4: Mot chat quang dan c6 giéi han quang dan 0,62pum. Chiéu vao ban din d6 1an lugt cac chum birc xa don sic c6
tan s6 f;= 4,5.10"Hz; f,= 5,0.10"°*Hz; f; = 6,5.10"*Hz; , = 6,0.10**Hz thi hién twong quang dan s& xay ra voi
A. Chum birc xa 1; B. Chum buc xa 2
C. Chum buc xa 3; D. Chum buc xa 4
Cau 5: Chiéu mot chum buc xa c6 tan sé song f, = 9,5 .10 Hz; f,=8,5.10" Hz; f;=9.10“Hz; f,=7,010" Hz
vao bé mat mot tam nhdm c6 gidi han quang dién 0,36pum. Hién tuong quang dién khdng xay ra vai

A. Chum birc xa 1. B. Chum burc xa 2. C. Chum birc xa 3. D. Chum birc xa 4.
Cau 6: Mot chat quang dan co6 gi6i han quang din 12 0,62um . Chiéu vao chét ban din do lan lugt cac chim buc xa
don sic c¢6 tan s6 f; = 4,5 .10" Hz; f,=5.10" Hz; f;=5,5.10"Hz; f,=6,0 10" Hz; thi hién tugng quang din s&
xay ra voi

A. Chum birc xa 1. B. Chum buc xa 2. C. Chum birc xa 3. D. Chum birc xa 4.

Céau 7: Mot kim loai ¢6 cong thoat électron la 6,02.10  J. Chiéu 14n luot vao kim loai nay cac burc xa cd budc song
A4,=0,18 pm, A,=0,21 um, A,;=0,32 pmva A,= 0,35 um. Nhirng btrc xa c6 thé giy ra hién twong quang dién & kim
loai nay c6 budc song la

AL,k val. B.chicol vaa. C.chicoA val. D.A,A vai.

1 2 3 1 2 3 4 2 3 4

Cau 8: Mot chat KIM LOAI c6 gidi han quang dién 13 0,5um . Chiéu vao chit kim loai d6 1an lugt cac chum burc xa
don sic ¢ nang luong &, = 1,5 .10 197 6,=225.10"); =35.10"Hz; & =4,5.10"] thi hién tuong quang dién
s€ xdy ra voi

A. Chum btrc xa 1. B. Chum buc xa 2. C. Chum btrc xa 3. D. Chum birc xa 4.

DON POC: Giai chi tiét 99 dé thi thir ky thi Quéc gia VAT LI
Nha sach Khang Viét. Tac gia: Poan Vin Luong
Website: WWW.nhasachkhangviet.vn
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Dang 3: Tim budc séng dnh sang kich thich * () khi biét lwong tir ning lwong lwong ¢.
Tim lirong tit ning lirong khi biét bwdc séng dnh sing kich thich 2 4m)

Str dung cac h¢ qua trén va cac phép toan tuong tu

a. Trwong hop 1: Bai toan cho lwgng tir nang lwong ¢ (J ) Tim buwéc séng anh sang don sic khi chiéu

vao Catét A(um).

Hé qua 5 1:£(ﬂm)
&

Vi du 5: Anh sang don sic c6 luong tir ning luong & = 3,975.10°J . Budc song sang don sic c6 gid tri 1a
A.05mm B.0,5um C.0,5nm D.0,5pm
Huéng dan: Ap dung hé qua 5
o 19875107
~ & 3975107
b. Truong hop 2: Bai toan cho lwgng tir ning lwgng & (eV ). Tim buéc séng dnh sing don sic khi chiéu
vio Catét A(um).

=0,5(zm), Pap an B

H qua 6 2 =L (um)

Vi du 6: Anh sang don sic c6 lugng tir ning lugng ¢ = 2,16V . Budc song sang don sic 6 gid tri 1a
A.0,621xm B.0,540m C.0,564xm D.0,591zm
Huéng dan: Ap dung hé qua 6
g P 1242

g 21

Hoan vi gia thiét va két luan cua bai tap ta co cac hé qua sau:

c. Trwong hop 3: Bai toan cho buéc song anh sang don sic. Tim lwgng tir ning luwgng & (J).
Tim luong tur ndng luong ¢ (J )

=0,591(zm) . Pép an D

H¢ qua 7 e=2(3)

Vi du 7: Mot birc xa dién tir c6 bude song A = 0,2,m . Ning lugng ctia mdi photon ¢6 d6 16n bang
A.99,375.107°J B.99,375.10™°J C.99,375.10°'J  D.99,9375.10 %]

Huéng dan: Ap dung hé qua 7

o 19875107

A 0,2
£=9,9375.10"° =99,375.10%°(J)
Pap an A

d. Truwong hop 4: Bai toan cho buéc séng anh sang don sic. Tim lwong tir ning lwong ¢ (eV).

H¢ qua 8
£4 e=Lev)
A
Vi du 8: Nang lugng ctuia photon ting vai anh sang ¢ budce song 0,41um la
A.21leV B.5eV C.30,3eV D.3,03eV
Huéng dan: Ap dung hé qua 8
= I = 1,242 ~3,03eV . Pap an D

A 041
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Dang 4: Tinh dpng ning (vin téc )ban ddu cwe dai ciia électron quang di¢n khi bét ra
khoi Katot.

1.PPG:
. hc 1
-Phuong trinh Anhxtanh:hf = e =A+ N mv:
hc hc 1 2hc 1
-Bong nang cuc dai: dmax = hC(Z_Z) <=> |- J) Z EmV => Vg = _(__Z)
-Cac hing s6 :h =6,625.10*;c=3.10°m/s;e=16.10"°C ; m =9,1.10 % kg ; 1eV =1,6.10"°]
Coéng thire (**): V., = % o -10°(M/8) (**)
Trongdo , E, .. (€V)conV .. (m/s)
34 8 _
W(oa :g_A:E_m: he 1 1 Wy = 6,625.10_6 3.10° [ 4, —4
A A A A 10 Jo- A

A
Hé qu{19 Wo(dmax) (A;.OZ J( )

Vidu9: Catdt ciia mot té bao quang dién 1am bang xédi cé gisi han quang dién 1a 0,66pum. Chiéu vao
catdt anh sang tir ngoai c6 buéc séng 0,33um. Bong nang ban dau cuc dai cua quang electron 1a
A.3,01.10™J B.4,01.10™°J C.315.10*°J D.2,51.10 ).

Hudng dan: Ap dung hé qua 9

Wosmag = O =2 | _1.0875x107% | =2 |(3)
Ay A Ay x A
19 (0,66-0,33 i .
Wi may =19875x10 19.(mj Wy(smey =3,01x107°(J) Dap an A
H¢ qua 10
WOd(max) (ﬂ;{) lﬂ](eV)

Vi du 10: Catbt ciia mot té bao quang dién lam bang Niken c6 gioi han quang dién 1a 0,248pum. Chiéu
vao catdt anh sang tir ngoai c6 bude song 0,180pum. Pong niang ban dau cuc dai cua quang electron 1a
A.0,116eV B.1,891eV C.0,034eV D.0,815eV .

Huéng dan: Ap dung hé qua 10

N A Ay =4
Wo(maxy —ﬁ( P j_1,242(—ﬂo><ﬁ}(e\/)

0,248-0,1

W, —1,242.| =222
ocme (o, 248x0,18

j=1, 891eV . b4p an B

2.Cac bai tap :

Bai_1: Catdt cua té bao quang dién lam bang vonfram, biét cong thoat cua electron v6i vonfram 1a 7,2.10™°J. Chiéu
vao catot anh sang co bude song A =0,18m . Bong nang cuc dai cua électron khi bire ra khai catét la bao nhiéu?

hc mv;, 2
HD Giai: Cong thiuc € = hf = N = A+ yi B, = —

Mo rong: bai toan tuong ty tim Vmax ta cling tim Egpay ...

Tur d6 ta suy ra Egpax
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Bai_2: Gidi han quang dién ciia KL dung lam Kotot 1a 0,66um. Tinh:

1. Cong thoat cuia KL dung lam K theo don viJ va eV.
2. Tinh dong nang cuc dai ban dau va vén toc cuc dai cua e quang dién khi but ra khéi K, biét anh sang chicu vao co
budce song 1a 0,5um .

h h
HD giaiz 1. 15 = Xc = A= Z? =1,875eV=3.10"] .

1 1
2. Wd max hC(Z_Z )= 9,63.10'20J =V, =

V= 2.6,625.107*.3.10° (i_i)_ ) 5
Thé S(,() 0 9’1-10—31110—6 0’5 0,66 —460204,5326—4,610 m/s

Bai_3: Chiéu chum birc xa dién tir ¢ tin sb = 5,76.10* Hz vao mot miéng kim loai thi cac quang electron c6 van tde
ban dau cyc dai 12 v =0,4.10° m/s. Tinh c6ng thoét electron va budc song gidi han quang dién cta kim loai do.

1 hc
HD Giai: A =hf - Emvg =3,088.10™ J; 1o = e 0,64.10° m.

Bai 4: Chiéu mét birc xa dién tir ¢6 budc song A vao catot cua mot té bao quang dién. Biét cong thoat electron cua
kim loai 1am catdt 1a 3eV va cac electron bin ra v&i van tdc ban dau cuc dai 1a 7.10° m/s. Xac dinh bude song cua bic
xa dién tir d6 va cho biét buc xa dién tir d6 thudc ving nao trong thang séng dién tur.

hc
HD Giai: A= ——— =0,28259.10° m; birc xa do thudc vung tir ngoai.

A+§mﬁ

Bai 5: Catdt ciia mot té bao quang dién c6 cong thoat bang 3,5eV.

a. Tim tan sd gidi han va gidi han quang dién cua kim loai y.

b. Khi chiéu vao catdt mot birc xa ¢ budc song 250 nm c¢o xdy ra hién tugng quang dién khong?
-Tim hiéu dién thé giita A va K dé dong quang dién bang 0.
-Tim dong ning ban dau cuc dai cua cac électron quang dién.
-Tim van tdc cua cac électron quang dién khi bat ra khéi K.

HD giai:
a.Tan sb giéi han quang dién: f=c/Ao = A/h =3,5.1,6.10"%6,625.10* = 0,845.10" Hz.
Gi6i han quang dién A, = hc/A = 6,625.10%.3.10%3,5.1,6.10™= 3,55.10'm. =0,355 um
b. Vi & =250 nm =0,250um < %, = 0,355 um nén xdy ra hi¢n tugng quang dién i
-bé dong quang dién triét ti€u thi cong cua di€n trudng phai triét ti€u dong nang ban dau cyc dai cua électron quang.
2 2 -34 8
_mvg U, - mvg _ E(E_ A= 1 _ (6, 625.10 7;;3.10
2 2e e A -1,6.10 25.10

2
\ my,
-Dong ning ban dau cyc dai TO =/eU,/=1,47eV =1,47.1,6.10" =2,3510"°] =0,235.10™

eU, -3,5.1,6.10™") =>U,=-147V

2
Hay :Wo =0 ool 2= 1 |_ge25.00%3108 1 1 )-g235.00
2 A A 25.10 35,5.10
, W . 1078
-Van toc cua électron V, = 4 = 2.0,235 %3(,)1 =719.10°m/s.
m 91.10

Bai_6: CoOng thoat electron khoi kim loai natri 1a 2,48 eV. Mot té bao quang dién c6 catdt lam bang natri, khi dugc
chi€u sang bang chum buc xa c¢6 A = 0,36 um thi cho mét dong quang dién co6 cuong do bao hoa 1a 3pA. Tinh van toc
ban dau cuc dai cua electron quang dién va so electron but ra khoi catot trong 1 gidy.

hc W |
HD Giai: Wy, = R A=15510"J v, = 40 - ,58.10° m/s; n, = -2 = 1,875.10"%.
m e

Bai_7: Chiéu biic xa co budc song 0,405um vao mot tdm kim loai thi cac quang electron c6 van tdc ban dau cuc dai 1a
vi. Thay birc xa khac c6 tan s6 16.10™ Hz thi van tdc ban du cuc dai cua cac quang electron 1a v, = 2v,. Tim cong
thoat electron cua kim loai.
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HD Giai: Tacé:lmvf:hfl—A; Emv§:43mvf:hf2_A wg= Moz A, 40T N,
2 2 2 hf, — A 3

4hf, - hf,

, C
Thé sb: f, = —=7,4.10" Hz; f, = 16.10"* Hz =>A = =310

Bai 8: Gidi han quang dién ctia mot kim loai lam catdt cua té bao quang dién la A, = 0,50 pm. Biét vén tdc anh sang
trong chan khong va hang sé Plang lan luot 1a 3.10° m/s \(é 6,625.10° J.s. Chiéu vao catt cua té bao quang dién
nay buc xa c¢6 budc song A = 0,35 um, thi ddng ndng ban dau cuc dai cta électron (€lectron) quang dién la

A.1,70.10"°J. B. 70,00.10™° J. C.0,70.10%° . D. 17,00.10%° .
HD Giai: : 1242 = A(V)+E,, . (V) hoic + i(ym) = zi(z;jﬁ) +Epmax (€V)

Bai 9: Chiéu lan luot hai birc xa co bude song 4, = 600nmva 4, =0,3 zm vao mot tdm 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 c6 budc song A,=0,2 umthi
van tdc cuc dai cua quang dién tur la

A.5.10° m/s B.2+/7.10° m/s C. /6 .10° m/s D.6.10° m/s
Kién thirc can nhé: Cong thirc Einstein vé quang dién: % :%+ /eU, / (1.35)
Véi (he/o) 1a cong thodt, |eUn| =(1/2)MVimad .
Chu y ky nang tinh toan.
Giai cach 1: Taco :E = A+1mvf;E = A+1mv22 - hc(i—i) :lm(vz2 -V
2 A, 2 A, 2
hC 1 2 1 1 1 2 2
—=A+-—mv; > hc(——-—)==m(v; —v,)(2
L= AT S he =) =M —v)2)
1_1
. : ViV A, 4 V. —4.10"
Lay pt(2) chiapt(l): 2—2% =-3 3 =2V, =27.10°m/s Pap 4n B
YPU2) eMapl): 0 —lm =1 15107 410" g P
PR
Giadi cach 2:
TaCé:E:A‘FWdl (1) E—/A\‘|'Wdz (2) E—16\'|'Wd3 (3)
A A, A
DO Vs = 2v1 => Wa = AW, (1) => 41C = 4A + Wy (1" Ly (1) — (2) : 41 - 1€ _ 38 >A—E(i-—)( 4)
ﬂ’l ﬂ’l ﬂ’Z 3 1 /12
—4
Wd3 - E _A hC (__ i _) - 3ﬂ“lﬂ’Z 122“3 +Alﬁ“3 (5)
A A, 34, 34, 34, A,A,
hC 4 A=A
Wo = 2 - Ashe(1- 2s 2y =he 2" (g
A, A, 34, 34, 3A4,
34A, 44,4, A,
Tir (5) va (6) —ez = 34 A% g o Vao 7 =5 vy = vy y/7 = 247 .10° mis. Dap 4n B
Wi (4 —4) 4 vy

Bai 10: Chiéu vao tam kim loai buc xa co tan sb f, = 2.10" Hz thi cac quang electron c6 dong nang ban dau cuc dai la
6,6 eV. Chiéu buc xa c06 tan so f, thi dong nang ban dau cuc dai 1a 8 eV. Tanso f, la
A.f,=3.10"Hz. B.f,=2,21.10"Hz. C.f,=2,34.10"Hz. D. f,=4,1.10"Hz.

hf, = A+W ot 1,
Huwong din: Ta co: hf, = A+W {( —h)=W, W,

W -W W -W - 1
f,—f= e o f = “°1+f1=(86%§5)11’g'139 +2.10'° = 2,338.10"°Hz. Pdp dn C
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3.Tric nghiém:

Cau 1. Chon dap an dung .Catdt ciia mot té bao quang dién lam bang vonfram .Biét cong thoat ciia electron doi Véi
vonfram 12 7,2. 10™J. Chiéu vao catdt vonfram anh sang c6 bude séng A = 0,180um. Pong ning cuc dai cua cac
electron quang dién khi bt ra khi vonfram bang bao nhiéu?

A Egmay = 10,6.10™J ; B.Egmax = 4,010 C.Egmax = 7,2.10™J; D.Egmax = 3,8.10™.

Cau 2. Khi lam thi nghiém véi té bao mot quang dién nguoi ta thiy dong quang dién chi xuét hién khi anh sang chiéu
Ién bé mat catbt c6 bude séng ngan hon 0,6um. Véi anh sang kich thich c6 budc séng 4 = 0, 25um thi dong ning ban
dau cuc dai cua céc electron quang dién la bao nhiéu?

A.2,9.10™ B.2,9.10™] C.4,64.10™] D. 4,64.10™]

Cau 3. Chiéu mot chim 4nh sang don sic c6 budc séng 400 nm vao catbt ciia mot té bao quang dién, dugc lam bang
Na. Giéi han quang dién ciia Na 12 0,50 pm . Van toc ban dau cuc dai cia électron quang dién la

A. 3,28 . 10° m/s. B. 4,67 .10° m/s. C.545.10° m/s. D. 6,33 . 10° m/s.

Cau 4. Chiéu ddng thoi hai birc xa ¢ bude séng 0,452 pm va 0,243 pm vao catdt cua mot té bao quang dién. Kim loai

lam catdt c6 giGi han quang dién 12 0,5 um. Lay h = 6,625. 10734 Js, ¢ = 3108 mis va me = 9,1.10'31 kg. Van téc
ban dau cuc dai cua cac électron quang dién bang

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

Cau 5. Chiéu buc xa tan s6 f vao kim loai ¢6 giéi han quang dién 1a Aoy, thi dong ning ban dau cuc dai cua electron 1a
W4, ciing chiéu birc xa 6 vao kim loai ¢6 gigi han quang dién 1a g, = 214, thi dong ning ban dau cuc dai cua electron
la Wg,. Khi d6:

A Wdl < W(p B. Wdl - 2Wd2 C. Wdl Wdzlz D. Wdl > WdZ

Cau 6. Cong thoat cua mot kim loai dung lam catbt cua mot té bao quang dién 1a Ao, gioi han quang di¢n cua kim loai
nay 1a Ao. Néu chiéu buc xa don sic co budc song A = 0,64, Vao catdt cua té bao quang dién trén thi dong ning ban dau
cuc dai cua céc electron quang dién tinh theo Aq la

5 3

3 2
A A B2 A C. oA D ZA.

Cau 7. Khi chiéu lan luot vao Catbt cua rmét té bao quang dién hai birc xa c6 buéc song 4,=0,48 um, A, =

0,374 1 m thi thay van toc ban dau cuc dai clia céc electrdn quang dién 1a vy, Va V= 1,5vp;. Cong thoat electron kim

loai lam Cato6t la:

A. 4,35.10™) B. 3,20.10™% C.1,72eV D. 2,0eV

Cau 8. Khi chiéu lan luot vao catdt ciia mot té bao quang dién hai birc xa co bugc songla A, =02 umval,=

0,4 12 m thi thay van téc ban dau cuc dai ctia cac electrén quang dién twrong tng 12 Vo; VA Vg, = Voy/3. Gidi han quang

dién kim loai lam cat6t la:

A. 362nm B. 420nm C. 457nm D. 520nm

Cau 9. Chon céu tra 16i dang. Khi chiéu hai anh sang c6 tan s f; = 10"°Hz va f, = 1,5 10" Hz vao mdt kim loai 1am

catdt cia mot t& bao quang dién, ngudi ta thay ti sé cac dong nang ban dau cuc dai ciia cac électrdn quang dién 1a bang

3. Tan sb gidi han cta kim loai do 1a:

A. 10"°Hz B. 1,5.10"°Hz C. 7,510"Hz D. Mot gia tri khéc.

Cau 10.L4n luot chiéu vao catdt cuna mot té bao quang dién cac birc xa dién tir gdm buc xa c¢6 budc séng A, = 0,26 um

va bic xa c¢6 budc séng A, = 1,24, thi van tdc ban dau cuc dai cua céc électrdn quang dién but ra tir catdt lan luot 12 v,

VAV, V6i 12 v, = 3vy/4. Gidi han quang dién A, ciia kim loai 1am catét nay 1a

A. 1,45 um. B. 0,90 um. C. 0,42 pm. D. 1,00 um.

Cau 11. Catét cua té bao quang dién cd gidi han quang dién 1a 0,66pm . Khi chiéu vao catdt birc xa c6 bude séng A thi

ddng nang ban diu cuc dai cua electron quang dién bi b ra khoi catdt 12 3.10°) . Bugc séng A ¢6 gia tri la

A. 0,33 um B. 0,033 um C. 0,55 um D. 0,5 um

Cau 12. Cong thoét cua kim loai lam catét cia mot té bao quang dién 1 2,5eV. Khi chiéu birc xa c6 budc song A vao

catdt thi cac electron quang dién bat ra c6 dong ning cuc dai la 1,5¢V. Budc song caa bic xa n6i trén 1a

A. 0,31um B. 3,1um C. 0,49um D. dap an khac

Cau 13: Chiéu 1én bé mit catdt ciia mot té bao quang dién chim sang don sic ¢6 bude song 0,485 pm thi thay co hién
tugng quang dién xay ra. Biét hing sb Pling h = 6 ,625.10* J.s, van toc anh sang trong chan khong ¢ = 3.10% m/s,
khéi lugng nghi cta €lectron (€lectron) 1a 9,1. 103 kg va van tdc ban dau cuc dai cua électron quang dién la 4.10°

m/s. Cong thoat électrén cua kim loai 1am catdt bang
A.6,4.10%]. B.6,4.107% J. C.3,37.10™J. D. 3,37.10™J.

HD: 2222 = A(6V) + E . (€V)(1) hoe 222 = 122 4 E  (eV)

/W‘m) AQum) T o (um) domax

-31 512
/11(’242)(eV)—2m1'ZV :/11(’24n21)(eV)—9’1';01 6'(1‘3'{? )\ (ev)=2,561-0,455= 2,116V
um } u .1,6.

=> A(J) =2,11*1,6.10 *° = 3,37.10™ J. Chon D

domax

AleV )=
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Dang 5: Lién hé giita dpng ning ban ddu ( vin toc ban dau)va hiéu di¢n thé ham (U,)
giita 2 cuc ciia A va K dé triét tiéu dong quang dién.

1.Phuwong Phap Gii. -Phuong Trinh Anhxtanh: hf = % =A+ % mvl ..
hc 1 1
- Binh 1y dong nang: ‘e-Uh‘ =W, o => ‘Uh‘ = ? (E - Z)

Giai :
- Hién tuong cac electron khong vé dugc anot do dién truong sinh cong can can trd chiing.
- Muon vdy thi: Cong can dién truong cé gia tri bé nhat bang dong nang ban dau cuc dai cua cac electron quang dién.
2 2
, my, my,
Taco: [eU, | = —2%< suy ra: Up=
2 2|el

-Luu y: Khi chon két qua thi Up<0. Trong bai toan trac nghiém néu khong cé gia tri am thi chon gia tri do 16n.

a.Tim hicu dién thé ham " ifia andt va catdt dé dong quang dién triét tiéu khi biét 4 ,}“0

0t (max
WOd(max):eUh:Uh = é )

af Ag—A Jo— A
u, =222 |=pl 2
el A4 Ay A

HE qui 11 |y :ﬂ(% —ﬂj(v)

)

Vi du 11: Chiéu mét chum bue xa don sic co budc song 0,5um vao catdt ctia mot té bao quang dién c6 gidi han quang
dién 14 0,66pum. Hiéu dién thé can dit giita andt va catot dé triét tiéu dong quang dién 1a

A.0,2v B. -0,2V C. 0,6V D. -0,6V

Ap dung h¢ qua 11

U, :1,242x(ﬂ“°_’1j

OX

U, =1242{ 98020951 _ ¢ 6y vi U, (0. Pap an D
0,66x0,5
b.Tim vin toc ban dau cwe dai ciia quang électron khi biét A ,/10
2
meVO(max)
WOd‘(max) = T

, . [21.9875.007 (A4
oma) 9,110 | 1,4

Vo(mae) = 6,6.10° /%

Pit o 1a hang sé (Hing s thir ba)

¥ =6,6.10°

Vo) = 7 ”;;j (m/s)
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Vi du 12: Catdt ciia té bao quang dién dugc lam tir kim loai c6 cong thoat electron 1a A= 2,48eV . Chiéu vao
bé mat catdt anh sang don sdc ¢o budce song A =0,31um. Gidi han quang dién cua kim loai lam catdt va van
tdc cuc dai cua quang electron khi bat ra khoi bé mait catdt 1an luot 1a
A. 2y =0,451m; Vo, = 7,32.10°m/s  B. A, =0,45.m; Vi) =6,32.10°m/ s
C.2, =05um; Vo, =63210°m/s  D. A, =0,5/m; Vo) =7,32.10°m/s
Huéng dan:Ap dung hé qua 2

_ B 1242 _0’5( )

°T A 248
‘ N Ao —A - .
Ap dung h¢ qua 12 : Vo) =7. [ =2V = 6,6.10°. 05-031 745 105(m/s) Pép an D
Ao A \ 05.031
2.Cdc bai tap

Bai 1: Chiéu mét anh sang co budc song 0,45 1M vao catot cua mot té bao quang dién. Cong thoat kim loai lam catot
1 2eV. Tim hiéu dién thé gitra anot va catot dé dong quang dién triét tiéu?

2
my, 1
HD Giai: Van dung U= 2| O| nhung ta phai tim Eq= ¢ -A. V&i Eg= E mvg Tur @6 ta tim duoc Up=-0,76V
]

Bai 2: Ta chiéu 4nh sang c6 budc song 0,42 pm vao K cia mot té bao quang dién. Cong thoat ciia KL lam Katbt 12 2eV.
beé triét tiéu dong quang dién thi phai duy tri mot hi€u dién thé hdm Uak bang bao nhiéu?

hc 1 1
HD Giai: [Uy|=—(5==-) Tinh duge Unh-- 0,95V

e 1 4

Bai_3: Chiéu biic xa co budc song A = 0,438 um vao catdt cia mot té bao quang dién. Biét kim loai lam catdt cua té
bao quang dién c6 gidi han quang dién 1a Ao = 0,62 um. Tim dién ap ham lam triét tiéu dong quang dién.

hc hc W
HD Giéi: Wgp= —- —=1,33.10"J; U,=- —92=-0,83 V.
A A e

Bai_4: Chiéu birc xa c6 budc song A = 0,4 um vao catdt ciia mot té bao quang dién. Biét cong thoat electron ctia kim
loai lam catot 1a A =2 eV, dién ap gilra anot va catot 1a Uak = 5 V. Tinh dong nang cuc dai cua cac quang electron khi
téi andt.

hc
HD Giai : Wy, = 'l A=8,17.10"J; Wnax = Wyo + |€]Uax = 16,17.10™° J = 10,1 eV.

Bai_5: Catot cta té bao quang dién lam bang ddng, cong thoat khoi dong 1a 4,47¢V.
Cho biét: h = 6,625.10>* (J.s) ; ¢ = 3.10° (m/s) ; e = 1,6.10™ (C).
a. Tinh gi6i han quang dién ctia dong.
b. Chiéu ddng thoi 2 birc xa dién tir co bude song A, = 0,210 (um) va A, = 0,320 (um) vio catot ctia t& bao quang dién
trén, phai dat hiéu thé him bang bao nhiéu dé triét tiéu hoan toan dong quang dién.

HD Giai :

. hc 6,625.107%.3.108
a. Tinh A, .Gidi han quang dién cua dong: Ay = — = — =0,278( um).
° A quang dic B A T 44716107 (um)

b. Tinh Uy: A <X <A, do d6 chi ¢6 A, gay ra hién tugng quang dién.

. \ W 1(h
bicu kién dé dong quang dién triét tiéu: e|U AK | =eU, >W, ..U, > dmex _ _(Tc - ] =1,446(V)
e

e

Bai 6: Lan lugt chiéu vao catot ciia mot t& bao quang dién hai buc xa don sic co budc song A, =0,64m va
A, =0,5um thi hiéu dién thé ham dé dong quang dién triét tiéu khac nhau ba lan. Giéi han quang dién cua kim loai
lam catot la:

A. 0,745(zm). B. 0,723(xm). C. 0,667(zm). D. 0,689(zm).

HD Giai :
hc hc
+ Khi dun =>—=—+eU,,(1);
g4 LA || m (1)

+ Khi dung A2=>E=E+/eluhz:EJrG}/e/Uhl 2)
b z
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244,
T 0,667(m)

+Tu (1) va(2) = 4, =

Bai_7: Chiéu buc xa cb bude song A1=276nm vao catot clia mot té bao quang dién lam b?mg nhom thi hiéu dién thé
ham dé triét tiéu dong quang dién 1a 1,05V. Thay btic xa trén bang birc xa A2=248nm va catot lam bang dong thi hi¢u
dién thé ham d¢ triét tiéu dong quang dién gid 14 0,86V. Vay khi chiéu dong thoi ca hai birc xa A1 va A2 vao catot gio la
hop kim dong va nhom thi hiéu dién thé ham dé triét tiéu dong quang dién 1a

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

. he=A+ e, s
Gidi :Hiéu dién the ham A . Vay khi chiéu dong thoi ca hai birc xa xa A1 va A2 vao catot gio 1a hgp kim
ddng va nhom thi hiéu dién thé ham dé triét tiéu dong quang dién 1a:
Ta lay budc song nhé hon (vi A cang nho thi Uy, cang 16n). Cong thoat nho hon (thi Uy, cang 16m)

-34 8
Bandiu h & = Ay +elU,, <> Ay =h S —|eu,, = 2022073107 ) 61001 05 - 552110
P A 276.10
c c 6,625.10%3.10°
vah—=A, +eU,, <> A, =h——leU,, = ~1,6.10"°.0,86 = 6,638.10™°J
ﬁ«g ACU | | h2 ACu 12 | | h2 2481079
Cc -34 8
c hi_ AAL 6,62510 7310 _5’521.10719
Viytaco h— = A, +[U & U, =—2 = 24810° = 1,558V
1, ¢ 16.10

Bai 8: Chiéu buc xa ¢ bude song A, = 0,25um vao catod ciia mot té bao quang dién can mot hiéu dién thé him U, =
3V de triét tiéu dong quang dién. Chi€u dong thoi A4 va A, = 0,15um thi hi¢u dién thé ham khi d6 1a bao nhiéu ?

GIAI :Ta c6: ( Phuwong trinh Anh-xtanh): %: A+el/U, [/
E:A+e/Uhl/

Theo bai toan: ;1 =>:hc(1—£):e(/UhZ/—/Um/) =>/Uh2/:m(1—£)+/uh1/:6,306V
ZC:A+e/Uh2/ RCI

BfBIi 9: Khi chiéu mot chim sang vao mot kim loai thi ¢6 hién tugng quang dién xay ra. Néu dung hiéu dién thé him
bang 3 (V) thi cac €lectron quang dién bi gilr lai khong bay sang anot dugc. Cho biét gioi han quang dién cua kim loai
d61a:2%=0,5 (um) ; h =6,625.10% (J.s) ; ¢ = 3.10° (m/s) ; -e = -1,6.10™™ (C). Tinh tan s6 cua chum anh sang t6i kim
loai.

2

e 1
HD Giii :Céc €lectron quang dién bi gitr lai hoan toan khong qua dugc anot nén : e|U AK | =eU, = E MV{ ax

1
Phuong trinh Anh-xtanh: hf = A + > mv, .

e, ¢

hc
Hay hf=eU,+A=eU,+ — ; Suyra: f= .
Ao h Ao

f 1,6.10°.3 N 3.10°
6,625.10°  0,5.10"

~ =13,245.10"(Hz).

Thay $6, ta dugc :

3.Tric nghiém:

Cau 1. Chon dap 4n dung.Catdt cia mot té bao quang dién 1am bang vonfram .Biét cong thoét cta electron ddi voi
vonfram 1 7,2. 10™J va budc s6ng anh sang kich thich 12 A = 0,180pum. Dé triét tiéu hoan toan dong quang dién, phai
dit vao hai dau andt va catét mot hiéu dién thé ham bang bao nhiéu ?

AU,=6,62V ; B.U,=25V CUy=45V D.U,=24V

Cau 2. Mot té bao quang dién co catét bang Na, cong thoat cua electron cia Na bang 2,1eV. Chiéu vao té bao quang
dién birc xa don sic c6 budc séng 0,42,4m. Tri s cua hiéu dién thé ham la

A. 0,86V B. 2,95V C.-1,17Vv D. két qua khéc
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Dang 6: Cho Upc> 0 hay tinh vin toc ciia e khi dip vao Anot.
1.PPG: Goi v 1a van tdc cua e khi dap vao Anot. Ap dung dinh li dong ning:

1
%mvz—lmvg =eU,, => Emv2 :Emv§+euAK => %mv2 =+&—A+eU
1mVZ:hc(l—i)+eUAK=>v: E[hC(l—i)—FeUAK]
2 A A m- A A

2. Cac Bai tap :

Bai 1: Katdt cua té bao quang dién co6 cong thoat 2,07 eV, duogc chiéu bai burc xa don séc A=0,4pum vao té bao bao

quang dién voi dién ap Uak = 1kV .Tinh vén toc cuc dai cua eléctron khi dap vao andt.

1
Giai: Theo Dinh li dong ning: % mv? — % mvg =eU 5 => > mv? =+ — A+eU 5

1 ., 1 1 2 1 1
~mv® =hc(=-—-)+eU, =>Vv=_|—[hc(=——=)+eU,.]-=
2 (ﬂ, /10) AK = \/m[ (ﬂ, 20) AK]

Bai 2: Katdt ciia t& bao quang dién c6 cong thoat 1,5eV, duoc chiéu bai birc xa don sic L. Lan luot dit vao té bao,
dién 4pUak = 3V va U’ sk = 15V, thi thay van tdc cuc dai ctia eléctron khi dap vao andt ting gap doi. Gid tri cua A la:

A. 0,259 um. B. 0,795um. C.0,497um. D. 0,211um|
mvZ mv?
Giai: Theo Dinh li dong ndng: eUpk = - % €))
12 2 2 2
mv mv mv mv
eU’ - . 0 max - 4 . 0 max 2
= > > > 2
mv? mv?
=> (2) = (1): 3——— = (U’ ax— Upx) = 128V=> = 4eV (3)
o mv:.. _ mv?
Thé (3) vio (1) = 2" = T - eUnc = 1eV
hc mv? h
= — A+ 2™ —15eV+1eV=25eV=>)= —C =0,497 um. Chgn C
A 2 2,5eV

Bai_3: Chiéu burc xa c6 budc song A vao catot clia té bao quang dién.dong quang dién bi triét tiéu khi UAk < - 4,1V.
khi Uak =5V thi véan toc cuc dai cua electron khi dap vao anot la:

A.1,789.10°m/s B.1,789.10°m/s  C.1,789.10°km/s B. 1,789.10* km/s
2 2
mv my,
Giai: Theo dinh ly dong nang ta c6: AW, = "Bl 20 =eU 5
2 2 2
my, mv my,
0 —eU,=> =—2+eU, =lej(U, +U )

2

2 2.16.10™°(5+4))
=>vy= \/E|e|(U aw TUL) = \/ 91107 =1,789.10° (m/s) Chon A

Bai_4: Hiéu dién thé hidu dung giita anot va catot ciia mot 6ng culitgio 1a 10kV. Bo qua dong nang cua cac electron
khi bat khéi catot. Tinh toc dd cuc dai cta cac electron dap vao anot.

%mvinot _1 mvg =eU
Giai: %mvj =0 = %mvf\nOt =eU, &V, = 2eLrJn«/§ =7.10"(m/s)
U =U~/2=1000042(V)
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3.Tric nghiém:
Céu 1.Cho gidi han quang dién cua catot 1a Ao = 660 nm va dat vao dé gitra Anot va Catot mot Uax = 1,5 V. Dung buc
Xa €O A =330 nm. Bong nang cuc dai cia cac quang electron khi dap vao anot la:
A.3,01.10™"%. B. 4.10™. C.5.10™. D. 5,41.10™J.
Cau 2.Chiéu anh sang don sic c6 budc song A = 330 nm vao bé mit ca tét cua mot té bao quang dién, hiéu dién thé
h@m cua no c6 gié tri 1a Uy,. Cho gidi han quang dién cua catot la Ay = 660 nm va dat vao gitra Anot va Catot mot hdt
Uak = 1,5 V. Tinh déng ning cuc dai cia cic quang electron khi dap vao anot néu dung birc xa A’ =282,5 nm :
A.541.10™). B.6,42.10™. C.3,05.10™. D. 7,47.10™.
Cau 3. Khi chiéu chum buc xa 4=0,2um rit hep vao tdm cua catdt phang ciia mot té bao quang dién cong thoat electron
1a1,17.10™%J. Anbt cua té bao quang dién cling c6 dang ban phang song song voi catbt. Dit vao giita andt va catot mot

hiéu dién thé Uax = -2V thi van tdc cuc dai cua electron khi dén andt bang
A. 1,11.10°m/s B. 1,22.10"m/s C. 1,62.10°m/s D. 2,62.10%m/s

Dang 7:
-Cho cdng suat ciia nguon birc xa. Tinh so phéoton phdt ra. Tinh so phGton ddp vao Katot sau thoi gian t.

-Tim sé electron birc ra khéi Kanot, sé électron dip vio Anot trong mét thoi gian t .
-Tim hié¢u suat quang di¢n( luwong tir ).

1.PPG: Nang lugng cua chum phéton roi vao Katot sau khoang thoi gian t: W = P.t

, W P.At
-SO photon dap vao Katot khoang thoi gian t: N 1= = h c
&
-Cong suat ctia ngudn : P = n;.e. (n, 1a so photon twong ing véi buc xa A phat ra trong 1 gidy).

-Cuong d6 dong dién bao hoa : Ipy = ne.e .(ne 14 56 electron quang dién tir catot dén anot trong 1 gidy).
- Hiéu suét luong tur (quang dién) cua té bao quang dién 13 dai luong dugc tinh bang ti sé giira s6 e quang dién bat ra
khoi Katot voi so photon déap vao Katot.

I,
n L L
H:—e = H = e :Ibh-hc.
n 2 PAt e.P.A
hc
HD Giai : )
-Tim s0 electron bay ra khoi catot 1a so electron tao ra dong quang dién do vay ta van dung cong thuc: I=g/t=n¢le|/t tu
do6 suy ra n,

-Tim sb photon dép vio anot: Ta tim ning lugng ciia chum photon va liy ning lugng ctia chum photon chia cho ning
luong ctia mot photon thi ta co s6 photon can tim. Véi bai toan nay dé thuong cho cong suat buc xa P nén ta co:
ny=A,/ & =P.t/hf.

- Mudn tim hién suat quang dién ta ding cong thirc: H=n/ Np

2. Cac Bai tap :

Bai_1: Mot ngon dén phat ra anh sang don sic c6 A=0,6um s& phat ra bao nhiéu photon trong 10s néu cong suat dén la
P=10W.

W P.At 10.0,6.10°.10
Giai N, == == == 1 = 3,0189.10% = 3,02 .10% photon
& . . . WO,

Bai_2: Ngudn Laser manh phat ra nhitng xung birc xa c6 nang lugng W = 3000J . Birc xa phat ra c6 budc song
A =480 nm. Tinh sb photon trong mdi birc xa d6?

HD Giai : Goi s6 photon trong mdi xung 13 N.(& 13 ning luong cua mot photon)

< .k W W.1  3000.480.10°
Niéng lugng ctia moi xung Laser: W =Ng = N=—= = — .
e hc 6,625.107.3.10

=7,25.10°* photon

Bai_3 : Chiéu mot chum birc xa vao té bao quang dién c6 catot 1am bang Na thi cudng d6 dong quang dién bdo hoa la
3 1A . SO electron bi but ra ra khoi catot trong hai phut 1a bao nhiéu?

HD Gisi: Ap dung cong thirc I=q/t=n¢|e|/t ta suy ra dugc ne=Lt/je|. Luu y d6i don vi ctia I ra ampe

Bai 4: Chiéu vao catdt mét anh sang c6 bude song 0,546pm, thi dong quang dién bao hoa c6 gia tri la 2mA. Cong suét
buc xa la 1,515W . Hiéu suat lugng tir 1a bao nhiéu ?.

HD Giai: Ap dung cong thirc : I=g/t=nJe|/t ta tim dugc ne; cong thire ny=Ay/ & =P.t/hf.
ta tim duoc n, va cong thirc H=n¢/n, d¢ tim H. Luu y:H tinh ra %
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Bai 5: Khi chiéu 1 btrc xa dién tir c6 bude song 0,5 micromet vao bé mit cta té bao quang dién tao ra dong dién bdo
hoa 1a 0,32A. Cong suat buc xa dap vao Katot 1a P=1,5W. tinh hiéu suat cta t€ bao quang dién.

l,-hc 0,32.6,625.10*.3.10°

eP.A  16.10%.15.0,5.10°

Bai 6: : Chiéu vao catdt cia mot té bao quang dién c6 cong thoat la 3,7eV
a) Tim gidi han quang dién cua kim loai lam catot .
b) tinh vén tdc ban dau cua électron but ra khoi catot khi chiéu anh sang c6 bude song A = 0,250m vio catdt
¢) Tim s6 électron tach ra khoi catot trong mot phut biét rang cuong do dong quang dién 1a 1= 0,5mA.

HD Giai:

hc 6,625.107**3.10°

A 37.1,6.107"

HD Giai: H = .100% = 53%

a) A, = =0,375.10"°(m) = 0,375(zm) (0,25 diém )

hc mv? Z(T -A _
b)— = A+ =V= =667947,49(m/s) (0,25 diém )
A 2 m
£ ~ N s pﬂ, |
¢) sO hat €lectron tach ra trong 1 gidy la: n = h_ =—
c ¢
-3
sO hat électron tach ra trong 1 phit1a : N = lt = % =1,875.10" (hat) (0,5 diém )
€ ,0.

Bai 7: Cong thoat ciia électron ddi voi Natri 13 2,48 (eV). Catot ciia té bao quang dién lam bang Natri dugc chiéu sang
béi bic xa co bude song A= 0,36 (um) thi c6 dong quang dién bio hoa Iy, = 50 (mA).Cho biét:h = 6,625.103 (J.s); ¢ =
3.10 (m/s) ; me = 9,1.10* (kg); - e = - 1,6.10™(C).

a) Tinh gidi han quang dién cua Natri.

b) Tinh vén tdc ban dau cuc dai cua électron quang dién.

¢) Hiéu suat quang dién bang 60%, tinh cong suat ciia ngudn birc xa chiéu vio catot.

HD Giai:
hc
a) Tinh X. Gidi han quang dién : Ao = ™y =0,5(um).

2
b) Tinh vo. Phuong trinh Anh-xtanh: Z—C = A+mv%.
Suy ra: Vore = i(m - Aj =5,84.10°(m/s)
m,\ 4

, , |
¢) Tinh P. Taco Iy, = Ne.e suy rane = —2.
e

n l..h
H="2 gods P=—201C L 029 (W)
n, Hed

P
P =n.esuyran,= —.
&

Bai_8: Chat long fluorexein hip thu anh séng kich thich c6 budc song A = 0,48um va phét ra anh c6 budc song A’ =
0 64um Biét hi¢u suat ctia sy phat quang néy 14 90% (hiéu sudt ciia sw phdt quang la ti s6 giita nang hrong ciia dnh
sang phat quang va nang lwong cua anh sang kich thich trong mot don vi thot gian), sO photon cua anh sang kich thich
chiéu dén trong 1s 14 2012.10% hat. S6 photon cua chim sang phat quang phat ra trong 1s 1a

A.2,6827.10% B. 2,4144.10" C.1,3581.10" D. 2,9807.10"

. hc . ] .
HD Gidi: Cong suat cua anh sang kich thich: P = N7 N s0 photon cua anh sang kich thich phat ra trong 1s

. hc .
Cong suat cua anh sang phat quang: P’ =N’ 7 . N’ s0 ph6ton cia anh sang phat quang phat ra trong 1s

P" N'A4 A 0,64
Hiéu suét ctia sy phat quang: H= — = — —=>N’=NH == 2012.10". 0,9. ——

= 2,4144.10". Chon B
P N A 0,48
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3.Tric nghiém:
Cau 1. Mot dén laze c6 cong suat phat sang 1'W phat anh sang don sic c6 bude song 0,7um. Cho h = 6,625.10°* Js,
¢=3.10°m/s. Sb photon cia né phat ra trong 1 gidy la:

A.3,52.10". B. 3,52.10%. C. 3,52.10". D. 3,52.10".
Cau 2. Mot ngon dén phat ra dnh sang don sic c6 budc séng 0,6 1 m s& phat ra bao nhiéu phétdn trong 1s, néu cong
suat phat xa cua ngon dén 1a 10W.

A. 1,2.10" hat/s B. 6.10" hat/s C. 4,5.10" hat/s D. 3.10" hat/s.
Cau 3. Mot ngudn phat ra anh sang c6 budc soéng 662,5 nm vai cong suat phat sang 1a 1,5.10* W. Lay h = 6,625.10™
J.s; ¢ = 3.10% m/s. S6 photon dwgc ngudn phét ratrong 1 s 1a

A.5.10". B. 6.10™. C.4.10". D. 3.10".

Cau 4. Cong thoét cua kim loai Na la 2,48eV. Chiéu mot chim birc Xa c6 bude song 0,36 um vao té bao quang dién cé
catot lam bang Na thi cuong do dong quang dién bio hoa 1a 3 pA thi. Néu hiéu suat lugng tir (ti s6 electron bat ra tir
cat6t va s6 photon dén dap vao catdt trong mot don vi thoi gian) 1 50% thi cong suét ciia chim birc xa chiéu vao catbt
la

A.355.10°W B. 20,7.10°W C. 35,5.10°W D. 20,7.10°W

Cau 5.Chiéu anh sang don sic co budc song A = 546 nm vao bé mat ca tét cua mot t& bao quang dién, ¢6 Iy, = 2 mA.
Cong sut phét xa 1a P = 1,515 W. Tinh hiéu suat luong tir.
A. 30,03.10%%. B. 42,25.10%%. C. 51,56.107%. D. 62,25.10%%.
Cau 6. Chiéu cham anh sang c6 cong suat 3 W, budc song 0,35 um vao catbt cua té bao quang dién c6 cong thoat
electron 2,48 ¢V thi do dugc cudng do dong quang dién bao hoa 1a 0,02 A. Tinh hiéu suit luong tir.

A. 0,2366%. B. 2,366%. C. 3,258%. D. 2,538%.
Cau 7. Mot té bao quang dién co catot dugc lam bang asen ¢ cong thoat electron 5,15 eV. Chiéu vao catdt cham birc
xa dién tir c6 budc séng 0,2 um va ndi té bao quang dién véi ngudn dién mot chiéu. Mai gidy catdt nhan duoc ning
luong cua chum sang la 0,3 mJ, thi cuong do dong quang dién bao hoa la 4,5.10° A. Hiéu suét luong tu la

A. 9,4%. B. 0,094%. C. 0,94%. D. 0,186%.
Cau 8.Cuong d6 dong quang dién bdo hao 1a 40 pA thi s electron bi but ra khoi bé mit quang dién dén dugc Anot
trong 1 gidy la:

A. 25.10". B. 25.10™. C. 50.10". D. 5.10%.
Cau 9.Chiéu anh sang don sic co budc song 0,30um vao mot chat thi thiy chit d6 phat ra anh sang co budc song
0,50um. Cho rang cong suit cua chim sang phat quang chi bang 1,5% cong suat cua chim sang kich thich. Hiy tinh
xem trung binh mdi photon anh sang phat quang tmg véi bao nhiéu photon anh sang kich thich.

A. 60. B. 40. C. 120. D. 80.
Cau 10:Mbt chat c6 kha ning phat ra birc xa c¢6 budc soéng 0,5um khi bi chiéu sang béi bic xa 0,3um. Biét ring cong
sudt cua chum sang phat quang chi bang 0,01 cong suit ciia chim sang kich thich va céng sut chum sang kich thich 1a
1W. Hay tinh s photon ma chat d6 phat ra trong 10s.

A. 2,516.10" B.2,516.10" C.151.10" D. 1,546.10".
Cau 11: Dung dich Fluoréxéin hap thu 4nh sang c6 budc song 0,49um va phat ra anh sang c6 bude séng 0,52pum, nguoi
ta goi hiéu suat cia sy phat quang 1a ti sd giita ning luong anh sang phat quang va nang luong anh sang hap thu. Biét
hiéu suat ciia sy phat quang cua dung dich Fluoréxéin 1a 75%. SO phan trim cta photon bi hap thy da dan dén sy phat
quang cua dung dich 1a:

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

Dang 8: Cho cwong dp dong quang dién bdo hoa. Tinh s6 e quang dién bdt ra khoi Katot sau khodng thoi
gian t.

1.PPG: -Pién luong chuyén tir K — A g= lppt = neet => N L I
. : S ong chuy : bh- e-€. e et et e
-Goi n, 12 s6 e quang dién bat ra & Kaot (ne < ny);
-Goinlasde quang dén duge Andt (n<ne Khil=ly. Thi n=n,)

Luwu y: Néu dé khong cho 16 % e quang dién bat ra vé dugce Anot thi lac d6 ta c¢6 thé chon=n, =n;,

2. Cac Bai tap :

Bai_1: Cho cuong d6 dong quang dién bao bao 1a 0,32mA. Tinh s e tach ra khoi Katot cua té bao quang dién trong
thoi gian 20s biét chi 80% so e tach ra vé dugc Anot.

L L loh. VAN, = 1ThE o N 0,32.10°%.20
iai: H = =0,8=>n, =—— Hay: = — .VaN, =n, tThe so: =
' o S * 71610708

=5.10" hat
n, H e.H
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Bai__2: Mot té bao quang dién c6 catdt 1am bang Asen co cong thoat electron bang 5,15 eV. Chiéu chim sang don séc
¢6 budc song 0,20 um vao catét cua té bao quang dién thi thiy cuong do dong quang dién bao hoa la 4,5 pA. Biét
cong suit chum burc xa 1a 3 mW . Xéc dinh van tdc cuc dai cta electron khi né vira bi bat ra khoi catot va hiéu suét
luong tir.

hc W
HD Giai . Ta co: Wy, = ’ A=1710"Jv,= ‘/ﬂ =0,6.10° m/s.
m

| P P n
ne = —2h = 2.8.10%% n,= — A =3.10" = H= —£=9,3.10° = 0,93%.
e hc ™ he n,
A

Bai 3: Nguodn sang thir nhit c6 cong suit Py phét ra anh sang don sic c6 bude song 4, = 450nm. Ngudn sang thir hai
c6 cong suit P, phat ra dnh sang don sic c6 budc séng A, =0,604m . Trong ciing mot khoang thoi gian, ti sb giira s6
photon ma ngudn thir nhat phét ra so vdi s6 photon ma ngudn thir hai phat ra 1a 3:1. Ti s6 P, va P, la:

A. 4. B. 9/4 C. 4/3. D. 3.
G po e Nohe R_NiA 06,
t A, t A, P, N, 4 045

Bai |4: Catdt cia mot té bao quang dién Iam bang Cs la kim koai c6 cdng thoat A = 2eV, dugc chiéu birc xa ¢ budd]
song A = 0,3975um . Biét cudong do dong quang dién bdo hoa lo = 2uA va hidu sudt quang dién H= 0,5 Tinh sé phonton]
tGi catt trong 1s |2 bao nhiéul

hc
Giai: Nang lugng ctia photon € = 7 =5.10"J =3,125¢V > A = 2eV nén hién twong quang dién xdy ra.

-6
I_O = LOAQ =1,25.10"
e 16.10

S electron tho4t ra khoi catot trong 1s 1a N, =

Ne o K A_4A 7o A Ne 13
H= W Véi N 1a so phonton téi catot trong 1s: N = W =2,5.10

Bai_5: Kim loai lam catot ciia té bao quang dién c6 giéi han quang dién 0,32 (um). Chiéu anh séang c6 budc song 0,25
(um) vao catot ctia té bao quang dién trén.
Cho biét : h=6,625.10"* (J.s) ; ¢ = 3.10% (m/s) ; m. = 9,1.10°*" (kg) ; -e =-1,6.10™ (C).
a) Tinh van tc ban dau cuc dai cia electron quang dién.
b) Biét rang cac electron thoat ra déu bi hut vé anot, cudong d6 dong quang dién bio hoa bang 0,7 mA. Tinh sé electron
thoat ra khoi catot trong mdi gidy.

2

HD Giai: Taco: elU 5 | = %mvgm .Phuong trinh Anh-xtanh : % = A+ mv% =A+eUy.
hc
—=A+eU,; U U

\ e —
Theo diéu kién bai toan, ta co: < h= M =6,433.10°* (J .S).

hc 1 1
—=A+eU,, c ———
22 /12 ﬂ’l

Bai 6: Khi chiéu mot birc xa dién tir co bude song A= 0,3 um vao catot cia mot té bao quang dién thi xay ra hién
tuong quang dién va hi€u dién thé ham lac d6 1a 2V. Néu dat vao gitra an6t va catot cua té bao quang dién trén mot
hiéu dién thé Uax= -2V va chiéu vao catét mot birc xa dién tir khac co bude song Ap=\/2 thi ddng nang cyuc dai ctua

electron quang dién ngay trudc khi toi andt bang:

A.6,625.10™J B. 6,625.10°J C. 9,825.10™J D. 1,325.10J
Giai: Theo cong th&fi Anh-;(ltanh ta co: Ap=M/2 = 0,15 pm
(& L& -
Wy =e6—A=— — —=0928210"1°
A A

Ap dung dinh 1i dong ning ta c6: WDA-WDK=/e/Uak => WDA=WDK+/e/Uak .Thé s6 suyra Dap an A
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3.Tric nghiém:
Cau 1. Chon cau tra 10i diing.Cho ¢ = 1,6.10™ C. Biét trong mdi gidy c6 10*° &lectron tir catdt dén dép vao andt cua té
bao quang dién. Dong quang dién bao hoa la :

A. 1,6A B. 1.6MA C.0,16 mA D. 0,16 uA.
Cau 2.Trong mot té bao quang dién co Iy, = 2 wA va hiéu suat luong tir 1a 0,5%. S6 photon dén Ca tot mdi gidy la:
A. 4.10%. B.3.10". C.2,5.10". D. 5.10".

Cau 3. Cong thoét cuia kim loai Na la 2,48 eV. Chiéu mot chuim birc xa ¢6 budc séng 0,36um vao té bao quang dién co
catot lam bang Na thi cuong do dong quang dién bao hoa 1a 3pA. S électron bi bt ra khoi catét trong méi gidy la
A.1,875. 10" B. 2,544 .10" C. 3,263.10% D. 4,827 .10%

Dang 9: Ung dung ciia hién twong quang dién dé tinh cdc hang sé h, e, A.

1.PPG
*X4c dinh hang s6 Planck khi biét Uy, Uy, Ay A,
= Asel, 11 he(h, —A,) 2e(U, —U,)
* = o= ) =e(U, —U,) = ooz —e(U,—U,) = h= S
_=A+eU2 1 2 1’2 ( 2 1)C
2
*X4c dinh khéi luong electron khi biét A, A, , vy, Vo
hc hc lmv2
=i mv
hc hc 1 hc(A, — 1 2hc(4, -4
ﬁ’é ;‘]12: 21 :—C—/I—C:—m(vf—vj) _, helt, = 4,) 2/1 ﬂi):zm(vf—vzz): =——2 1 ( z )
—:—+—mv22 A4 2 A4, vy =Vv2)A44,
Ay, Ay 2
Cac hiang sb : e =1,6.10"C leV =16.10"] h =6,62510%Js

c = 3.10° mis m = 91.10%kg 1MeV =1,6.10")

2. Cac Bai tap :

Bai_1: Chiéu bure xa c6 budce song 0,35 (um) vao mot kim loai, cac €lectron kim quang dién bén ra déu bi giit lai boi
mot hiéu dién thé ham. Khi thay chum bure xa c6 bude song giam 0,05 (um) thi hiéu dién thé ham tang 0,59 (V). Tinh
dién tich cua électron quang dién. Cho biét : h=6,625.10% (J.s) ; ¢ = 3.10° (m/s).

, hc mv; X
HD Giai :Tacé 7 = A+ — =A+eU, ( Phurong trinh Anh-xtanh)
he =A+eU,
Theo diéu kién bai toan: h
¢ _A+eU, +AU)
A—AA
.. . he (1 1 e
Véi AU =0,59 (V) va A4 = 0,05 (um). Suyra: e=———| —— =1,604.10""(C).
AU\ A1-AA

Bai_2: Lén luogt chiéu hai bic xa c6 budc song A, = 0,405 (um), A, = 0,436 (um) vao bé mit ciia mot kim loai va do hiéu
dién thé ham twong tng Uy, = 1,15 (V); Up, = 0,93 (V). Cho biét: h = 6,625.10°* (J.s) ; ¢ = 3.10° (m/s) ; e = 1,6.10™"°
(C). Tinh cbng thoat cta kim loai do.

HD Giai :
2
Taco: % = A+mv% =A+eU, (Phuong trinh Anh-xtanh)
% =A+eU, 1 11
Theo diéu kién bai toan: h Suyra:A= E{hc(— + i_j —e(U,, +U,, )} =192(eV) .
¢ _AteU, +AU) bk
A—AA
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Dang 10: Chiéu anh sdng kich thich cé buéc séng thich hop vao bé mt tam KL (hay qud
cdu) dwoc co lap vé dién. Tinh hiéu dién thé cuc dai ma tam KL (hay quad cau) dat dwoc.
1.PPG:

Khi chiéu 4nh sang kich thich vao bé mit KL thi e quang dién bi bat ra, tim KL mét dién tir (-) nén tich dién (+) va co
dién thé 1a V. Dién truong do dién thé V gay ra sinhra 1 cong can Ac = €.V ngan can sy but ra cua cac e tlep theo.
Nhung ban dau Ac < Wdmax , nén e quang dién \(an bi but ra. Pién tich (+) cia tim KL ting dan, dién thé V tang dan.
Khi V =Vmax thi cong luc can c6 do 16n diing bang Wdmax cua e quang dién nén e khéng con bat ra.

1 hc hc hc 1
Ta co: eVMax_sz = eV =6-A=—-— vay Max: (___)

Omax 2 ﬂo Zo

2.C4c Bai tap :

Bai_1: Mot qua cau bang dong (Cu) co 1ap vé dién dugce chiéu boi 1 btrc xa dién tr c6 1= 0,14 (um), . Cho gidi han
quang dién ctia Cu la A, = 0,3 (um). Tinh dién thé cuc dai cua qua cau.

hc,1 1, 6,625.10°*3.10° 1 1

PRV - (Z___"\Y= -
HD Gidi: Vi ax ( )= (0,14.10-6 0,3.10°

=4,73V
J 1,6.107% )

Bai_2: Cong thoat electron khoi dong 14 4,57 eV. Chiéu buc xa c6 budc song A = 0,14 pm vao mot qua cau bang dong
dat xa cac vat khac. Tinh gidi han quang di€n ciia dong va dién the cuc dai ma qua cau dong tich duoc.

-34 8
HD Giai: 2o = E = 6,625.10 3_3'90
A~ 4571610

hc W
=0,27.10° m; Wy = R A=6,8810"J; Vysx= —22 =43 V.
e

Bai_3: Cong thoat electron khoi kém 14 4,25 eV. Chiéu vao mot tAm kém dit c6 1ap vé dién mot chum bire xa dién tir
don sac thi thay tam kém tich dugc dién tich cyc dai 1a 3 V. Tinh budc song va tan so cia chum buc xa.

hc c
HD Gidi : Weomax = €Vinax = 3 €V, A = AW =0,274.10°%m; f= E =1,1.10% Hz
+

dOmax

Bai_4: Qua cau kim loai ¢6 ban kinh 10cm duoc chiéu sang boi anh sang c6 bude song 2.10"m. Qua cau phai tich
dién tich bao nhiéu d¢ gitr khong cho quang electron thoat ra? Cong thoat cua electron 4,5ev.

hc hc
2 — = A+ |e|U MAX):Uh(MAX) |e|( Aj

Giai: =Q=19.10"(C)

U

h(MAX) —

_kQ. 'k =9.10°
R

Bai_5: Hiéu dién thé ham ciia mét té bao quang dién 1a 1,5 V. it vao hai dau anot (A) va catot (K) ciia té bao quang
dién trén mot dién ap xoay chiéu: uax = 3 cos (1004t + g) (V). Khoang thoi gian dong dién chay trong t€ bao nay

trong 2 phut dau tién l1a:
A. 60s. B. 70s. C 80s. D 90s

Giai: Dong dién chay qua té bao khi uax >-1,5 V. Cin clr vong tron luong giac

X . 2T
suy ra trong moi chu ky T = 0,02 s thoi gian chay qua té bao la 3 =0,04/3 ().

Trong 2 phut, (sé chu ki 120:0,02 = 6000) thoi gian chay qua 1a: t =2.120/3 = 80 s. -1,5Vv
Chon C

Bai_6: Mot ngudn sang co cong suat P=2W, phat ra anh sang c6 budc song 1=0,597um toa ra deu theo moi hudng.
Néu coi duong kinh con nguoi cua mit 12 4mm va mét con c6 thé cam nhan duoc anh sang khi t6i thiéu 16 80 photon
lot vao mit trong 1s. Bé qua sur hap thu photon cuia moi truong. Khoang cach xa ngudn sang nhat ma mat con trong thay
ngudn 1a

A. 27 km B. 470 km C.6km D. 274 km

Giai:Cuong do sang I tai diém cach ngudn R dugc tinh theo cong thirc: 1=

Ning lwong 4nh sang ma mét c6 thé nhan duoc:
d? P m?® Pd® hc
W=1S=1 = > = > (d duong kinh mat) ma W=80—=>
4 47R° 4 16R A
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2 2
80E - Pd - =>R= 1/ Pd A =0,274.10° (m) = 274 (km). Chon D
A 16R 16.80hc

Bai_7: Chiéu lan luot 3 birc xa don sic co budc song theo ti 18 A i A, 1A, =1:12:15 vao catdt ciia mot té bao quang

dién thi nhan dugc cac electron quang dién c6 van toc ban dau cuc dai tuong ing vacotilé v, 1v, v, =2:1: k, voi

k bang:
A. 3 B.1/+/3 C. V2 D. 1/+2
2
%=A+4.m—v(1) ) i
c .mv
he M2 (1)—(2)3523 > 3
HD:< —=A+ (2 = =3=— —k=+2
24 2 3 5 he K21 mv? k-1
hc mv? ()_()35_( _) 2
— A+kz V(3
1,51 2

Bai_8: Cong thoat cua kim loai A 13 3,86 eV; cua kim loai B 1 4,34 eV. Chiéu mot birc xa co tan s6 £=1,5.10" Hz
vao qua cau kim loai lam béng hop kim AB dit c6 1ap thi qua cAu tich dién dén dién thé cuc dai 1a Vmax. Bé qua cau
tich dién dén dién thé cuc dai 1a 1,25Vmax thi bude song cua btrc xa chiéu vao qua clu ¢ do 16n xép X1 béng

A. 0,176um B. 0,283pum C. 0,183um D. 0,128um

Giai 1: Cong thoat ctia hop kim 13 cong thoat nhé nhat ctia kim loai A va B tucla A =3,86 eV

Tacd hf=A+ eV

hf? = A + 1,25V ma

=>h(f" — ) = 0,256V ax = 0,25(hf — A)

=>hf" = 1,25hf - 0,25A => > =1,25f—0,25A/h

A/h = 3,86.1,6.10"/6,625.10°%" = 0,932. 10"

=> "= 1,25f— 0,25A/h = 1,639.10"° Hz => A’ = ¢/f> = 0,183.10° m = 0,183 pm. Pap an C
Giai 2: Ap dung dinh luat Anh-Xtanh

hf = A, +eV,
hf = Ay +eVy =V, =V, = hf = A +eV, =V, =hf — A, (1)
Ay <Ay

hfgy, = Ay +1 25V, (2)

0,25.3,86.1,6.10"°
6,625.10

0,25A,

1
{( ) hfey = Ay +1,25(hf - A,) < fo,, =1,25F — ~1,25.1,5.10" ~1,642.10° (Hz)

(2)

C 3.10°
= /?“SAU =

foo 1642.10°

~0,183(um)

3.Tric nghiém:

Cau 1. Chiéu mét chum buc xa don sic co bude song 0,20 um vao mot qua cau bang dong, dat cd 1ap vé dién. Gigi
han quang dién ciia dong 14 0,30 um. Dién thé cuc dai ma qua cau dat duoc so voi dat 1a;

A. 1,34V B. 2,07V C.3,12v D. 4,26V

Cau 2. Cong thoét electron khoi dong 1a 4,57 eV. Khi chiéu birc xa ¢6 budc song A = 0,14 pm vao mét qua cau bang
ddng dit xa cac vat khéc thi qua cau duoc tich dién dén dién thé cuc dai la

A.0,43V. B.43V. C.0,215 V. D.2,15V.

Cau 3. Khi chiéu lan luot hai birc xa c6 tan sé 1a f;, f, (voi f, < f,) vao mot qua cau kim loai dat cd lap thi déu xay ra
hién tugng quang dién véi dién thé cuc dai cia qua cau lan luot 1a V4, V.. Néu chiéu dong thoi hai bic xa trén vao qua
cau nay thi dién thé cuc dai cua né la

A. (Vi + V). B. |Vi-V,|. C. V.. D. V..
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IV.Bai tdp tw ludn tong hop cé hwong déin:

Bai 1: Khi chiéu birc xa c6 budc séng 0,4 pm vao catdt cua mot té bao quang dién, mudn triét tiéu dong quang dién thi
hiéu dién thé gitta A va K bang -1,25V.

a. Tim van tdc ban du cuc dai cua cac e quang dién.

b. Tim cong thoat ctia cic e ciia kim loai lam catbt d6 (tinh ra eV).

2 -19
mv 2eUy _ \/ 2.16.10 7125 _  6es 108 s

HD Giai :a. —2™* eU, =V, = —
2 91.10

~34 3
L - 86210 _.3.10 —1.9,1.10-31.(0, 663.10°) =297.10%°J =1855¢V .
2 0,4.10 2

b. Cong thoét: A= %_

Bai 2: Cong thoat cua vonfram 1a 4,5 eV

a. Tinh gidi han quang dién cia vonfram.

b. Chiéu vao vonfram birc xa cd bude song A thi dong nang ban dau cuc dai cua e quang dién la 3,6.10%°J. Tinh A.

¢. Chiéu vao tam vonfram mot buc xa c¢6 budc song A’. Muén triét tiéu dong quang dién thi phai can mot hiéu dién thé
ham 1,5V. Tinh 1°?

HD Giai -
hc  6,625.103.10°

a A = _ ~0,276 um.

T A 4516107 "

34 8

0. e pw o pe 6,625.%?9 3.10 0484 um

2 A+W, 45.16.10 " +36.10

34 8

c.h—C|=A+eUh:>}L'= he  _ 6’?25'10 310 —=0,207 um.

2 A+eU, 4,51,6.10"+(-15).(-1,6.10™)

Bai 3: Cong tbi thiéu dé buc mot électron ra khoi bé mat mot tim kim loai cia mot té bao quang dién la 1,88eV. Khi
chiéu mot bire xa c6 bude song 0,489 um thi dong quang dién bao hoa do dugce 1a 0,26mA.

a. Tinh sd électron tach ra khoi catdt trong 1 phut.

b. Tinh hiéu dién thé ham dé triét tiéu hoan toan dong quang dién.

HD Giai :
5 A A , o 26.10 14
a. lph=n |e| = 26.107A. (n 1a s6 électron tach ra khai catot trong 1s). n = 16.10% =16,25.10"";
S électron tach ra khoi K trong 1 phut: N=60n = 975.10™.
2 -34 8
b. eU, = Mo _NC_ - 6’625'106 310 ——188eV =2,54-1,88=0,66€V .Hiéu di¢n thé ham U,= - 0,66V.
2 A 0,489.107".1,6.10

Bai 4: Catdt ctia té bao quang dién bang xédi (Cs) ¢ gidi han quang dién A,=0,66pm. Chiéu vio catdt birc xa tir ngoai
¢6 budc song A =0,33 um. Hiéu dién thé ham Upk can dit gilta anot va catdt dé triét tiéu dong quang dién la bao nhiéu?

HD Giai :
-Pé triét tiéu dong quang dién, cong cua luc dién truong phai triét tiéu duge dong ning ban diu cuc dai cia quang
électron (khong c6 mét €lectron nao cé thé dén dugc anot)

2 -34 8
eU,, = MVome _ hC_hC _he U, _hc _~ 6625107.3.10 —183(V)
2 A A A el, 0,66. 10*6.(—1, 6.10’19)

-Nhu vay dé triét tiéu hoan toan dong quang dién thi: Uak < —1,88V.

Bai 5: Khi chiéu 1an luot hai birc xa c6 budc song 0,25 um va 0,3 um vao mot tim kim loai thi van téc ban dau cuc dai
ctia cac électron quang dién 1an luot 13 7,31.10° m/s va 4,93.10° m/s.

a. Tinh khdi lugng cua cac électron.

b. Tinh giéi han quang dién ctia tim kim loai.

2 2

2 2
HD Giai :a, 1 = A+ MW . NC o Moo el 20 1) Vo Voo
}\'1 2 }\’2 2 7\-1 }\42 2 2
o__ 2hc 1 1) 2662510*3.10° 11
Vi —Varo \ A4 A, ) 534361.10° —24,3049.10"°| 0,25.10° 0,3.10°

m= 1,3645.10%°.0,667.10°= 9,1.10°*" kg.

GV: Doan Van Luong Email: doanvluong@gmail.com ; doanvluong@yahoo.com Trang 26



mailto:doanvluong@gmail.com
mailto:doanvluong@yahoo.com

-34 8 -31 5\
b. Gi6i han quang dién: =A+ mVOlmax/ A= E - mVo21max 6'6205'215010'_36'10 _9L10 '(2’31'10 ) =552.10"]

he 6,625.10‘34.3.108
g ===

AT 5m108 - 3,6.10"m =0,36,m

Bai 6: a. Khi mot chat bj kich thich va phat ra anh sang don sdc mau tim ¢ budc song 0,4 pm thi ning lugng cliia mdi
photon phét ra co gia tri 1a bao nhiéu? Biét h =6,625.10*Js; ¢ =3.10° m/s

b. Béi voi nguyén tir hidrd, khi Electron chuyén tir quy dao M vé quy dao K thi nguyén tir phét ra photdn co
bude song 0,1026 um. Lay h = 6,625.10%J.s, e = 1,6.10™ C va ¢ = 3.10°m/s. Nang luong ctia photoén nay bang bao

nhiéu? Néu photon nay truyén vao nudc co chiét suat N = 5 thi nang luong cuia no6 thay doi theé nao?

HD Giai :
hc  6,625.10°%.3.10°
. Ning luong cua photon twong trng: € = =— =4,97.10™").
a. Nang lugng cta photon twong ung o 0.410°
_34 8
b. Nang luong cua photon tuong ing: £ = he = 6,625.10 ~.3.10 =121 eV

4.1,6.10" 0,1026.10°1,6.10™"
Tan séﬂ cua anh sang s€ khong thay d6i khi truyén qua cac moi truong khac nhau nén niang lugng cua no ciing khong
thay doi khi truyén tr khong khi vao nudec.

Bai 7: Cong thoat électron cua mdt kim loai 1a 7,64. 10™°J. Chiéu 14n luot vao bé mat tim kim loai nay cac birc xa co
bude song la A = 0,18 pm, A, =0,21 pm vars=0,35um. Ly h=6,625.10%J.s, ¢ = 3.10% m/s.

a. Blrc xa nao gay duogc hién tugng quang dién dbi v&i kim loai d6?

b. Tinh dong ning ban du cuc dai cua cac electron quang dién.

c. Tinh d6 16n cua dién ap dé triét tiéu dong quang dién trén.

HD Giai :

hC 6, 625.10*.3.10°
A 7,64.10™"
Taco : Ay, Ay < Ag; vy ca hai buc xa do déu gdy ra hién tugng quang dién cho kim loai do.

b. A1, A, gdy ra hién tuong quang dién, chiing ta hdy tinh toan cho birc xa c6 nang lugng ctia photon 16n hon (btrc xa 4,)

a. Gidi han quang dién : 4, = =0,26um

-34 8
Theo cong thirc Einstein : he _ A+Woimax = Woimex = he _ A= 662510 '_?;'10 ~7,64.10"° =34.10"°J
A 018.10
W, 34.107"°
Mit khac : W, = 1mv§max = Vo = e _ | 2:34 1931 =864650 m/s ~8,65.10° m/s
2 9,1.10
: W, 107"
c. D9 16n dién dp dé triét tiéu dong quang dién : Wy, =[gU, = U, = Tiﬂax = i’g 18_19 — 2125V
e 6.

Bai_8: Cong thoat cia électron dbi v6i dong 14 4,47 eV.
a.Tinh gii han quang dién ctia dong?
b. Khi chiéu birc xa c6 budc song A = 0,14 (um) vao mot qua cau bang ddng cach li v6i vat khac thi tich dién dén hiéu
dién thé cuc dai 1a bao nhiéu ?
¢. Khi chiéu burc xa c6 budc song A' vao qua cau b?mg déng cach ly coi cac vat khac thi qua cau dat hiéu dién thé cuc
dai 3 (V). Tinh A' va van toc ban dau cua cac électron quang dién.
Cho biét : h=6,626.10""(J.s) ; ¢ = 3.10% (m/s) ; m, = 9,1.19™ (kg).

HD Giai : JE—

a Ay = h—: =278.10°m =278 nm

b. Goi dién thé cuc dai cua qua clu bang dong la Vmax
Khi chiéu birc xa c6 budc song A dén qua cau bang dong cach ly véi cac vat khac,
céc électron quang dugc bt ra khoi qua cau, dién tich duong ctia qua cau tingdan

nén dién thé V cua qua ciu tang dan Diép thé V = Viax - + + v
khi cac électron quang bt ra khoi qua cau déu bi dién truong kéo trd lai. ( Hinh 9). + + O_(),
hc 1
Theo cong thirc Einstein: =" =A+— > mvg... + +
Hinh 9
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Ma dién thé cuc dai cua vat tinh theo cong thirc: mVO max |e|\/max

34 8
N he , 6 6205'12010'3'10 4,471,610
= T = AtV > Vi = A = - = 4,402V
2 €] 16.10

2)e 9
Lai co: 1mv§max =eVp = Vomax :\/ e _ 21610 _3'14’4 =1,244.10°m/s
2 m 9,1.10

c. Tinh ' va v'o Tuong tu: % ~A=eV__ = % mv 2

2eV'
Suyra: A'= AL =0,166(xm). Va: Vo= BV max

' =1,027.10°(m/s).
+eV'

e

Bai_9: Thuc hién tinh toén dé tra 101 cac cau hoi sau: ‘

a. Electron phai c6 van toc bang bao nhiéu dé ddng nang clia nd bang nang luong cia mdt photon anh sang c6 budc
séng A =5200A°? ‘ o ‘ ’ ’
b. Nang lugng cua photon phai bang bao nhiéu d€ khoi lugng cuia n6 bang khoi luong nghi cia electron? Cho khoi
lugng nghi ctia electron 1a m, =9,1.10°'kg..

HD Giai :
-34 8
a. Theo bai ra: W, = he & 1mev2 _he =V= 2he _ 2'6’62_2;10 '3'1(_310 =917.10° m/s
A 2 A m, A 91.107°.5200.10

b. Nang lugng cuia photon: E = mphc2 Khéi luong cua electron bang khdi lugng nghi cua electron (mph = me) nén:

E =m,c? =91.10%(3.10°f =8,19.10™J = 0,51 MeV

Bai 10: Chiéu birc xa c6 budc song A = 0.6pum Vao catot ctia 1 té bao quang dién co cong thoat A= 1.8eV. Ding man
chan tach ra mot chum hep cac electron quang dién va cho ching bay vao mét dién truong tir A dén B sao cho Uag = -
10V. Van tdc nhé nhit va 16n nhét cua electron khi t6i B 1an luot 1a:

A.18,75.10° m/s va 18,87.10° m/s B.18,87.10°m/s va 18,75.10°m/s

C.16,75.10°m/s va 18.87.10°m/s D.18,75.10°m/s va 19,00.10°m/s

a hc 6.625.10%*.3.10°
Gidi: o= — = 5
A 1,8.1,6.10
-Khi Van tdc ban dau cuc gai cua e theo chiéu tang téq v6i UAB thi ta c6 van toc 16n nhat cua electron khi t6i B 1a v:
Goi v ( Hay vimax ) 12 van toc cuc dai ctia e khi dén B. Ap dung dinh li dong nang:

=0,69.10°m=0,69um ;

1 1 1 1 1
EmVZ—Emvg :/EUAB/:> Emv2 =§mV§+/eUAB/ => EI‘T']V2 =+5—A+/€UAB/
) _\/th 1 2/eU,, /

G

_— \/2.6.625.1034.3.108 1, 216107

1w = hc(i—i) +/eU 4
2 A A

.10 =19,00.10°m/s

Thé 56 : —-
€50 9.1.10°110° (o 6 0 69) 9.1.10%

-Khi van tdc ban dau cua e béng 0 thi ta c6 van tdc nho nhét cua electron khi téi B 13 Viin ; E m min =eU AB =>

f 2 2.1,6.10"
v. =,[—eU 56V = |—————.10=18,75228.10°m/ S pap 4
min m a8 Thé so : Viin \/ 91102 bap an D

Bai 11: Chiéu burc xa c6 tan sb f; vao qua ciu kim loai dat ¢6 l4p thi xdy ra hién trong quang dién voi dién thé cuc dai
clia qua cau la V; va dong nang ban dau cuc dai cia e quang dién ding bang mdt nira cong thoat cua kim loai. Chiéu
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tiép bic xa ¢6 tan sb f,= f, + f vao qua cAu do thi dién thé cuc dai cua qua clu 12 5V;. Hoi chiéu riéng buc xa co tan b f
vao qua cau trén (dang trung hoa vé dién) thi dién thé cuc dai ciia qua cau la:
A 2V, B. 2,5V, C. 4V, D. 3V;.

* Chiéu f; thi: hf, = A+%mv§max = A+%A=1,5A

Dién thé cyc dai: ~ hf, = A+|e)V, hay eV, = % A

* Chiéu £,=fi+f thi: hf, =hf, + hf = A+|eV, = A+ g5V, = A+5.05A=35A
* Chiéu f thi: hf = A+ eV,
hf—A+|e[\/ <> 35A—hf, _A+|e[\/max<—>35A 15A = A+eV,,
Viay bépan A

© eV = A= 2, =2V

Bai 12: Chiéu birc xa co tan sb 1 vao qua cau kim laoij dat co 1ap thi xay ra hién tuong quang dién vdi dién thé cuc
dai ctia qua cau 1a V; va dong ning ban dau cyc dai ciia electron quang dién dung bang mot phan ba cong thoat ciia kim
loai. chiéu tiép blrc xa ¢6 tan sb £,=f;+f vao qua cau kim loai d6 thi dién thé cuc dai cua qua la 7V. héi chiéu riéng buc
xa ¢0 tan sb f vao qua cau kim loai trén (dang trung hoa dién) thi dién thé cuc dai ctia qua cau la: Pap sb: 3V,

2

. . mv,
Giai: Pién thé cua qua cau dat duoc khi e(Vipax— 0) = % =eU,
. mv; N mv;
taco hfy=A+ =A+eV; €)) VoéiA=3 =3eV, 2)
mv2, mv?
h(fir ) =A+ — > =A+eV, =A+7eV; (3) hf=A+T=A+eV 4)

Léy (3)—(1) :hf=6eV,;=> 6eV; = A+eV=>eV =6eV;-A=3eV; Dodo V=3V,

Bai 13: Chiéu ba bl:E’C xa ¢0 budc song Ay:Ay:Az = 1:2:4 vao ba qua cau kim loai giéng nhau dét co lap vé dién thi dién thé
cuc dai ctia ba qua cau 1a Vimax: Vamax: Vamax 12 K:4:1. Gia tri cua k 1a
A. 16. B. 10. C.8. D. 13.

H-(2)

1
1
(2)-(3)  1_
2

e _ Avev, (1)

Giai: e K=10

—C:A+eV2,(2):> AiAiA=1:2:4=

e _ avev,,(3)

ViV, V,=k:4:1=

SIS S e
"‘.l>7\_.|1|>|\)|—‘

Bai 14: Chiéu 1én bé mat mot tAm kim loai c6 cong thoat electron 1a A =2,1 eV chum anh sang don sic ¢o budce song
A=0,485um . Nguoi ta tdich ra mot chum hep cac electron quang dién c6 van tdc ban dau cuc dai hudng vao mot khong
gian ¢6 ca dién truong déu E va tir trudng déu B . Ba véc to v, E , B vudng goc v6i nhau timg ddi mot. Cho B =5.10"
T . Bé cac electron van tiép tuc chuyén dong thang va déu thi cuong do dién truong E c6 gia tri nio sau day ?
A.201,4V/m. B.80544,2V/m. C.40.28V/m. D.402,8V/m.

Giai: Van toc ban dau cuc dai cua electron;

f 34 8
= E(E - ) - \/9 1 5031 (6’6(2)54;(5) 103610 - 2,1-1,6.10_19) = 0,403106 m/s

Dé electron van tiép tuc chuyén dong thiang déu thi luc Lorenxo cin bang véi luc dién tac dung 1én electron:
Bve =eE => E =Bv=5.10" 0,403.10° = 201,4 VV/m. Chon A.
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V. Tric nghiém tong hop:
Cau 1. Anh sang d6 va 4nh sang vang c6 buéc song lan luot 14 1,=0,768 zm va A =0,589 um Nang luong photon
twong wng cua hai &nh sang trén la

A.£,=2588.10" &,6=3,37410"* B. £,=1,986.10"j &, =2,318.10™"
C. £,=2,001.10"j ¢, =2,918.10™j D. mdt dap sb khac

Cau 2 : Cho h=6,625.10"*"Js, c=3.10°m/s. Tinh ning luong ctia phdton c6 budc song 500nm?
A. 410 B.3,9.10™) C. 2,5eV* D. 24,8eV

Cau 3: Mot ngon dén phat ra anh sang don sdc ¢ budc song 0,3975 gym  véi cong suit phat xa 13 10 w. Sé phooton
ngon den phat ra trong mot gidy la

A. 3.10" hat B. 2.10" hat* C.5. 10" hat D. 4.10" hat
Cau 4: Mot kim loai c6 gii han quang dién 12 0,3pum .Biét h = 6,625.10*Js ; ¢ = 3.10°m/s .Cong thoat cua électron ra
khoi kim loai do 1a .

A. 6,625.10™°) * B. 6,625.10%J C. 6,625.10™) D. 5,9625.10%]
Cau 5 : Gidi han quang dién cua Cs 12 6600A°. Cho hing s Planck h = 6,625.10*Js , van tdc ctia anh sang trong chan
khong ¢ = 3.10° m/s. Cong thoat cua Cs 14 bao nhiéu ?

A.188¢eV™* B. 1,52 eV C.2,14eV D.3,74eV

Cau 6 : Cong thoat electron ra khoi mot kim loai la A = 1,88 eV. Gidi han quang dién cta kim loai do la :
A.0,66.10™ zm B.0,33um C.022um D. 0,66 um*

Cau 7 : Biét cong can thiét dé but electron ra khoi té bao quang dién 1a A = 4,14eV. Gidi han quang dién cua té bao 1a:
A % =0,3um* B. Ao=0,4um C. A =0,5um D. X =0,6um

Céau 8 : Cong thoat electron ciia mot kim loai 1a 2,36eV. Cho h = 6,625.10 *%Js ; ¢ = 3.10°m/s ;1eV = 1,6.10 T . Gi¢i
han quang dién cta kim loai trén Ia :

A. 0,53 pm* B. 8,42 .10 ®m C. 2,93 um D. 1,24 um
Cau 9 : Trong hién twong quang dién, biét cong thoat cua cac electrén quang dién cia kim loai 1a A = 2eV. Cho h =
6,625.10%Js , ¢ = 3.10°m/s. Budc song gidi han cua kim loai ¢6 gia tri ndo sau day ?

A.0,621um * B. 0,525um C. 0,675um D. 0,585um
CA&u 10 : Gidi han quang dién cta natri 1a 0,5 #m. Cong thoat ciia kém 16n hon cua natri 1,4 lan. Gi6i han quang dién
cua kém :

A. 0,7 um B. 0,36 um™* C.0,9 um D. 0,36.10 ° zm
Cau 11 : Catod cuia mot t& bao quang dién ¢ cong thoat A = 3,5¢V. Cho h = 6, 625.10**Js: m=9,1.10™* kg ;e=

1,6.10™ C .Tinh gi6i han quang dién cua kim loai ding lam catod .

A. 355um B. 35,5um C. 3,55um D. 0,355um*
Cau 12 : Mot birc xa dién tir ¢6 bude song A = 0,2.10°m. Tinh lwong tir (ndng luong photon) cia buc xa do.
A.£=9937510%%* B.g=99,375.10"] C.£=9,9375.10%] D. £ =9,9375.10%%)

Céau 13 : Ning luong ctia photon 13 2,8.10™°J. Cho hing sb Planck h = 6,625.10*].s ; van tdc cua anh sang trong chan
khong l1a ¢ = 3.10°m/s. Budc song cua anh sang nay 1a :

A.045um B.0,58 um C.0,66 um D.0,71um*
Cau 14 : Mot kim loai 1am catdt cua té bao quang dién c6 cong thoat 1a A = 3,5¢eV. Chiéu vao catdt bic xa co bude
song nao sau déy thi gay ra hién twong quang dién. Cho h = 6,625.10*Js ; ¢ = 3.10°m/s

A. A =335 um B.1=035510'm* C. A =355um D. A =0,355 um
Cau 15 : Kim loai lam catét cua té bao quang dién co6 cong thoat A= 3,45eV. Khi chiéu vao 4 buc xa dién tir c6 A=
0,25 pum, A= 0,4 pm, A3= 0,56 pm, A,= 0,2 pm thi blrc xa nao xdy ra hién tugng quang dién

A s\ B. Ay Ay * C. AL Ao Ny D. ca 4 blrc xa trén
Cau 16 : Budc song dai nhat dé bt duoc electron ra khoi 2 kim loai a va b 1an luot 12 3nm va 4,5nm. Cong thoét tuong
ungla AjvaAyséla:

A A =2 A, B.A;= 15A* C.A=15A,. D. A =2A,
Cau 17. Gi6i han quang dién ctia kim loai 14 A. Chiéu vao catot cia té bao quang dién 1an luot hai birc xa c6 budc song
M= % va A= % Goi U; va U, la dién ap hdm tuong tmg dé triét tiéu dong quang dién thi

A.U; =15U,. B. U, =1,5U,. C.U; =0,5U, .* D. U; =2U,.

Cau 18. Cong thoat electron ciia mdt kim loai la Ao, gidi han quang dién 1a Ao. Khi chiéu vao bé mat kim loai d6 chum

A 3 . .
birc xa ¢6 budc song A = 30 thi dong nang ban dau cuc dai cua electron quang dién bang:

A 2A,.* B.A,. C.3A,. D.A,/3
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Cau 19. Biét budc song clia anh sang kich thich bang mot nira gii han quang dién A = ? va cong thoat dién tur khoi

catdt 1a A, thi dong nang ban déu cuc dai cua quang dién tir phai bang :
1 1 1
A A * B.— C.— D.—
A A A A
Cau 20. Chiéu lan luot 2 birc xa co budc song A, =0,25um; A, =0,5um vao catbt ciia mot té bao quang dién thi van
. \ . 1 o .
toc ban dau cuc dai cua electron quang diénla v, va v, = Evl . Budc song gigi han quang dién la:

A.0,75um * B.0,6um C.0,375um D.0,72um
Cau 21: Anh sang c6 tan sb f; chiéu t6i té bao quang dién thi hiéu dién thé ham c6 do 16n 1a Uy. Néu chiéu tdi t& bao
quang dién anh sang c6 tan s6 f, thi hidu dién thé ham c6 d6 16n 1a
(). B. u1+—h(f1+f2). c. y. N(furfa)
e e ! e
Cau 22: Cong thirc nao sau khong dung dé tinh gi¢i han quang dién A, ctia kim loai ding lam catdt té bao quang dién?
( Uy 12 @6 16n hiéu dién thé ham, f va A 1a tan s6 va budc song anh sang kich thich)

h (f2 —fl) *

A U, - D. U, +

hc 1 1 1
A ko= —. B. A= — A= - D %=
}\‘0 A XO i mv(?)max ¢ 7\‘0 i_euh N 7\'0 1 EU
A 2hc ¢ hc f 2hc

Cau 23: Khi chiéu mot buc xa dién tir 4 =0,546,m 1én bé mat mot kim loai dung lam catot ctia mot té bao quang
dién, thu dugc dong bao hoa cé cuong do [ = 2.10°A. Cong suét birc xa dién tir 1a 1,515W. Hiéu suét luong tr béng:
A. 0,5.107 B.0,3.10° C.0,3.10° D. 0,5.10°°

Cau 24: Chiéu lién tuc mot chum tia tir ngoai c6 budc song A= 147nm vao mdt qua ciu bang dong co lap vé dién. Sau
mot thoi gian nhét dinh dién thé cuc dai cua qua cau bé“mg 4V. Gio6i han quang dién cua déng nhan gia tri nao? (h=
6,6.10%).s ; c=3.10°m/s;)

A. 310nm B. 350nm C. 240nm D. 280nm

Cau 25: Catbt cua té bao quang dién c6 cong thoat électron 1a 3,5¢V. Chiéu vao catdt chim anh sang c6 bude séng A
thi dong quang dién triét ti€u khi Uak <-2,5V. Budc song cua anh sang kich thich la:
A. A =0,365um B. A =0,207um C. A =0,675 um D. A = 0,576 um

Cau 26: Khi chiéu mot buc xa dién tr A =0,546,m 1én bé mit mot kim loai ding lam catot ciia mot té bao quang
dién, thu dugc dong bao hoa c6 cuong do [ = 2.10°A. Cong suit buc xa dién tir1a 1,515W. Hiéu sut luong ti béng:
A. 0,5.107° B. 0,3.107 C.0,3.10° D. 0,5.10°°
Cau 27. atdt cia mdt té bao quang dién c6 cong thoat electron 1a 4,14eV. Chiéu vao catdt mot birc xa c6 budc
song A =0, 2m . Hiéu dién thé giira andt va catt, thoa man diéu kién gi dé khong mot eletron nio vé dugc andt? Chon
két qua ding trong cac két qua sau:
A. Upc<-2,07V B. Uak< 2,07V C.Upk=-2,7V D. Mot gia tri khac.
Cau 28.Khi chiéu birc xa c6 tan sé f = 2,538.10" Hz Ién catdt cua mot té bao quang dién thi cac electron bic ra khoi
catdt s& khong ti duoc andt khi Uk < -8V. Néu chiéu dong thoi vao catét hai bac xa A, = 0,4um va A, = 0,6um thi hién
tugng quang dién s& xay ra ddi vai :
A A\ B. A vai, C. khdng xay ra hién tu:cmg quang dién D. A,
Cau 29.Catdt ciia mot té bao quang dién c6 gisi han quang dién 13 0,66pm. Chiéu vao cat6t 4nh sang tir ngoai c6 budc
s6ng 0,33um. Bé dong quang dién triét tiéu thi hiéu dién thé giira andt va catdt phai la:
A. Uac<-2,35(V) B. Uak <-2,04 (V) C.Uak=-1,16 (V) D. Uak =<-1,88 (V)
Cau 30.Chiéu chim anh sang ¢ budc séng A = 0,666pm vao catdt cua mot té bao quang dién thi phai dat mot hiéu dién
thé ham 0,69V dé vira du triét tiéu dong quang dién. Cong thoat cua electron a:
A.1,907.10™" (J) B. 1,88.10 (J) C. 1,206.10™ (J) D. 2,5.10% (J)
Cau 31: Ngudi ta chiéu mot chum tia laze hep cé cong suat 2mW va budc song A = 0,7um vao mot chit ban dan Si thi
hién tugng quang dién trong s& xay ra. Biét rang cr 5 hat photon bay vao thi ¢6 1 hat photon bi electron hap thu va sau
khi hap thy photon thi electron nay dwoc giai phong khoi lién két. S6 hat tai dién sinh ra khi chiéu tia laze trong 4s 1a
A.7,044.10", B. 1,127.10". C. 5,635.10". D. 2,254.10%.
Giai:Nang lugng chum laze phat ra trong 4s: E = Pt = 8mJ = 8.10°J. Ning luong ctia mét photon: € = hc/u
Sb photon phét ra trong 4s: n = E/e = EA/hc. S6 photon bi hip thu: n” = n/5 = EA/Shc
S hat tai dién sinh ra (khi 1 e dwoc giai phong thi cling dong thoi tao ra mot 18 tréng): N=2n’=2EA/She = 1,127.10%
bap an B

GV: Doan Van Luong Email: doanvluong@gmail.com ; doanvluong@yahoo.com Trang 31


mailto:doanvluong@gmail.com
mailto:doanvluong@yahoo.com

V1. Bai tdp trac nghiém rén luyén
Bai 1: Chiéu birc xa c6 budc song A =0,18 1z m vao ca tot cua mdt té bao quang dién.Kim Loai dung lam catot c6 gidi

han quang dién 1a A;=0,3 4 m.Tra 10i cac cau hoi sau:
Cau 1:Cong thoat cua e ra khoi t& bao quang dién 13 bao nhiéu?

A:4,14eV; B:66,25eV; C:6,625eV; D:41,4eV.
Cau 2:.Xac dinh hiéu dién thé U, dé dong quang dién triét tiéu.

A:5,52V; B:6,15V; C:2,76V; D:2,25V.
Céu 3:bong nang ban dau cuc dai cta e 1a bao nhiéu?

A:25,5eV; B:2,76eV; C:2,25eV; D:4,5eV.

Bai 2:Chiéu birc xa c6 budc song A =0,4 12 m vio ca tot ctia mot té bao quang dién.Cong thoat cia electron ciia kim loai
lam ca tét la A=2eV.Tra 161 cac cau hoi sau:
Cau 1:bé triét tiéu dong quang dién phai dat gitra a not va ca tot mot hiéu dién thé Uak €O gia tri nao sau day.

A:Upk < '1,1V, . B:Uak <£1,1V; . C: Uak =-1,1V; D:Uak =1,1V. ]
Céu 2:bat gilra Anot va catot mot hiéu dién thé Ua=5V.Dong ning cuc dai ciia quang e khi téi anot co gia tri:
A:8,1eV; B:6,1eV; C:4,1eV; D:6,6eV.

Bai 3: Catdt ciia mot té bao quang dién co gioi han quang dién 6000A°. Chiéu dén té bao quang dién mot anh sang don
sdc c6 A =4000A°. Cho h=6,625.10%J.s; c = 3.10°m/s; m. = 9,1.10%kg ; e = 1,6.10™C. Tra 10i cac cau hoi sau:
Céau 1:Tinh cong thoat A cua cac electron .
A. 1,68eV. B. 1,78eV. C.1,8%V. D. 2,07eV.
Cau 2 :Tim vén toc ban dau cuc dai cta céac electron.
A.5,6.10°m/s. B.6,03.10°m/s. C. 6,54.10°m/s. D. 6,85.10°m/s.
Cau 3 :Tim hiéu dién thé him dé cac electron khong vé dén andt.
A. 0,912V. B. 0,981V. C. 1,025V. D. 1,035V.
Bai 4: Catbt cuia mot té bao quang dién c6 cong thoat 4eV, ngudi ta chibu dén té bao quang dién anh sang don sic c6 A
= 2600A°. Cho biét h = 6,625.103%).s; ¢ = 3.10°m/s; me = 9,1.10%kg ; e = 1,6.10°C.  Tra 10i cac ciu hoi sau:
Cau 1:Tim van tdc ban dau cuc dai cia cac electron .
A. 6,62.10°m/s. B.5,23.10°m/s. C. 4,32.10°m/s. D. 4,05.10°m/s.
Cau 2: Cho biét tat ca cac electron thoat ra déu bi hiit vé andt va cuong d6 dong quang dién bao hoa Iy, = 0,6mA,
tinh s6 electron tach ra khoi catdt trong mdi gidy.
A. 3000.10"hat/s. B. 3112.10"hat/s. C.3206.10%hat/s.  D.3750.10"hat/s. E. 3804.10"hat/s.
Bai 5. Chiéu mét chim biic xa c6 buoc séng A = 1800A° vao mét tim kim loai. Cac electron bén ra c6 dong ning cuc
dai bang 6eV. Cho biét h= 6,625.10%J.s; ¢ = 3.10%m/s; e = 1,6.10™°C. Tra 10i cac cdu hoi sau:
Cau 1 :Tinh cong thoat twong trng vdi kim loai da dung.
A. 2410 B. 20.10%. C. 18.10™. D. 14.10%.
Cau 2: Khi chiéu vao tim kim loai d6 birc xa co budc song A = 5000A° thi c¢6 hién tugng quang dién xay ra
khong? Néu c6 hay tinh dong nang cuc dai cua electron bén ra.
A. 25,6.10%. B.51,2.10%. C. 76,8.10%. D. 85,6.10%)
Bai 6: Gigi han quang dién cua kim loai dung lam catét cua té bao quang dién 1a 0,5um. Cho
h =6,625.10*Js, ¢=3.10°m/s, 1e=1,6.10"°C . Khi chiéu anh sang don sic budc séng A=0,36um vao catdt cua té bao
quang dién d6 thi hiéu dién thé ham dé khdng c6 mot electron nao dén duogc anbt sé 1a :
A:U=9,7V; B: U= 0,97V ; C:Up=197V, D:U,=0,57V
Bai 7: Khi dat mot hiéu dién thé nguoc 0,8V 1én hai cuc cua té bao quang dién thi khong cd mot electron nao dén duoc
andt cua té bao quang dién d6. Van tc ban dau cuc dai ciia cac quang electron bin ra khoi catét 13 :
A:5,3.10° m/s B:0,3.10° m/s; C:0,65.10° mrs; D:0,53.10° m/s
Bai 8:Chiéu buc xa c6 budc song A =0,552 12 m VAo ca tét ciia mot té bao quang dién thi dong quang dién bao hoa 1a
lbn=2mMA, cong suét nguén sang chiéu vao ca tot 1a p=1,2w.Tinh hiéu sut lugng tir cua hién tugng quang dién.
A:0,650%; B:0,3750% ; C: 0,550%; D: 0,4250%.
Bai 9: Khi chiéu mot bic xa dién tir don sic budc séng A=0,41um vao catdt cia mot té bao quang dién thi c¢é hién
trong quang dién xay ra. Dé triét tieu dong quang dién nguoi ta dat mot hiéu dién thé nguoc 13 0,76V. Cho
h =6,625.10Js, ¢=3.10°m/s, 1eV=1,6.10"%J . Cong thoat cua electron di véi kim loai dung lam catdt s& 13 :
A:36,32.10%°; B:3,3125.10J; C:0,3125.10; D:33,25.10%%;
Bai 110: Khi chiéu mét chum sang don sic vao mot kim loai c6 hién twong quang dién xay ra. Néu dung mot hiéu
dién thé hdm bang 3,0 V thi cic quang electron khong téi andt dugc. Cho biét tan sé gisi han cua kim loai do 1a
6.10“ s, =6,625.10*Js, e=1,6.10"°C . Tan s ctia chiim &nh sang t6i s& 1a :
A1510" Hz;  B:1,25.10" Hg; C:13,25.10" Hz; D:25.10" Hz;
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CHU PE 2: QUANG PHO VACH CUA NGUYEN TU HYPRO

v, g A 8 A . 3 hc
1. Tom tat Iy thuyét va cong thirc: TiendéBo:|e=hf =—=E, —E,

nm

+ Ban kinh quy dao dung thir n cta electron trong nguyén tur hidro:
Vi =5,3.10° 1111 1a ban kinh Bo (6 quy dao K)
+ Khi nguyén tir dang ¢ muc ning luong cao chuyén xudng murc ning lugng thap thi phat ra phdton, ngugc

lai chuyén tir mirc ning luong thap chuyén 1én mirc ning lwong cao nguyén tir s& hip thu phdton

E oz — Enap =

cao thap

Luu y: Budc song dai nhat Ay khi e chuyén tt N —> M.
Budc song ngan nhat A,y khi e chuyén tir o - M.
+Budc song phat ra khi nguyén tir chuyén mirc ning luong: & = E,-E,

1 E,—E
= C _E,—E, = =-—n_m|oy o NC _ he
)‘nm /’an hc En - Em E 1 1
o\ 27 2
n m
s E —-E
+Tan s0 cua photon buc xa . f.= % = . L Véi Ep> Eq,.
+MBOi lién hé giita cac budc song va tan so cua cac vach quang phd cua nguyén tir hidrd:
1 1 1 \
= + va f,, = f,,+ f,; (nhu cong vécto)
A A As
1 1 1 .
+Cong thtrc thuc nghiém: —=R, (—2 - —zj =>A= %
A m< n R, (n“—m°?)
E, 13,6e

+Hang s6 Rydberg: R, = =1,0969140.10"'m =1,097.10"m ( trong may tinh Fx thi Ry 1a Roo)

hc  he
@ Cac day Quang phé ciia nguyén tir hidro
- D@y Laiman: khi e ( n>1) vé qui dao K(m=1) thi phat ra cac vach thuoc ddy Laiman: m=1;n=2,34...

1 _E(1 13 . , N :
— — —— ||vo1 n=2 Cac vach thudc vung tir ngoai
A, hcl1z n
- D3y Banme: Khi e chuyén tir qui dao ngoai (n>2) vé qui dao L(m=2) thi phat ra cac vach thudc diy
Banme. m=2;n=345...:

1 E, (1 1 ‘
—=—°[—2——j v6i n>3 Gdm 4 vach : do H,(0,656.m) , lam H ,(0,486.m) ,

A, hc n’

cham H_(0,434xm), tim H,(0,410m) va mot phan & ving tir ngoai

-Day Pasen : khi cac e chuyén tir qui dao bén ngoai (n>3) vé qui dao M(m=3) : m=3;n =4.,5.6...:
1 E,( 1 1 . , s Y .

/1_n3 = h_C(3_2 - Fj vl N >4  Céc vach thudc ving hong ngoai

@ Ning luwong ciia électron trong nguyén tiv Hidré cé biéu thire:

E 13, 6

+Nang lugng electron trong nguyén tir hidrd: |E, = n—g =

Véin e N luong tir s6.

Eo= - 13,6eV: ndng lugng ¢ trang thai co ban (Chly Eq<0)
-n = 1 tmg véi quy dao K ( nang lugng thap nhat )
-n =2 ing vdi quy dao L...
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*m=1 n=2,34,..day Laiman (tor ngoai);

. o P n=
* m=2; n=34,5..ddy Banme (m0t phan nhin thay) n=5
*m=3;, n=456,..day Pasen (héng ngoai). N n=4
# Cdc burc xa cua ddy Banmer( nhhin thiy): . YY ¥ n-3
: . . he
+ Vach dé Ha.ﬂazﬂML=/132.E:E3—E2 o
+ Vach lam H,,),:/1ﬁ=2m=/”t42:E=E4—E2 L YY ¥ n=2
Ay H§ Hy Hp Hg
. _ . hc S
+Va,1chchamHy./IY:AOL:AQ.Z:ES—E2 Banme
, : . he
+Vachtim H,:4,=4, =4,: —=E,-E,
A2 K YV V¥ v n=1
r %K_J
& Cdc vach co budc song dai nhat cua cac day: _
Lailman

+ Day Laiman: 4,,: % =E,-E;

1

+ Day Banmer: 4, : he _ E,-E,;
2

+ Day Paschen: 4,,: 2—0 =E,-E;;

43
@ ChQ y: Khi nguyén tir & trang thdi kich thich thit n ¢é thé (kha di) phat ra sé birc xa dién tir cho béi:

n! .
N=C?= 2@ trong d6 C? la té hop chdp 2 cua n.

@ C4c bwéc song kha di trong ddy Quang phé ciia nguyén tir hidro:

E .
E -5 _13,26 (eV)|=> he E-E - _13,6(ZeV) _(_13, 6(5\/)) :13,6(SV) _13,6(ZeV)
n n Ao n m m n
=>ta lap bang tinh gidtri cua BB 11 nhu sau : (Vi m van 1a 2 s6 nguyén duong)
' ' 13,6(eV) m® n’ ' ‘
1 1 n=1 n=2 n=3 n=4 n=5 n=6 Ghi chu
m
1 1 0 3 8 15 24 35 E -E n—1 ,
m=1=———= — — — J— - n m__ . X A - X
m2 n? 4 9 16 o5 36 13.6(eV) T D¢ nhan biét.
m:2:>i_i: 0 El 3 21 2 Thuong yéu cau tinh A A
m® n’ 36 16 100 9
m=3=>——i= 0 e 16 1 Thuong yéu cau tinh A A __
m’ n? 144 225 12
O \ A A . )
m=4=>i2—i2: 9 kN Thuong yéu cau tinh A, A
m* n 400 144
0 \ A A . .
m=5=>—2—i2= 11 | Thuong yéu cau tinh A, A,
m° n 900
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I1. Cdc vi du vé cdc diy quang phé hidro:

Vi du 1 vé cdc buwdc séng day Lymain (tir ngoai):

Khi electron trong nguyén tir hidro ¢ mot trong cac mirc ndng lugng cao L, M, N, O ... nhay vé mirc ning luong K , thi

nguyén tir hidro phat ra vach btrc xa cua ddy Lyman thudc ving tir ngoai, cu thé nhu sau:
+ Vach dau tién c6 budc song 16n nhat ung voi mie nang lugng m =1 ->n=2

he g g-15 6(ev) B 6(ev)) 3180 vy s, = . h;: =1,215.10"m = 0,1215um
o
C .1 1 1 £ 2 1 7
Hodc dung cong thirc: 7 =R, e =>Théso A, = —1 1 =1,215.10"m=0,1215um
RH (17_?)
+Vach thir 2 tng muc nang lugng m=1->n=3, 4, = % =1,025175.10 "' m = 0,1025um
RH (17_37)
+Vach thir 3 img mirc nang lugng m=1-->n=4, 4, = % =9,72018.10°*m =0,0972m
RH (17_?)
+ Vach thr 4 tng muc nang lugng m=1->n=5, 4, = % =9,492365.10°m =0,0949,m
RH (17 _57)
+ VaCh tha 5 lrl'l'lg murc nél’lg lu’O‘ng m=1->n= 6, /16 — 1 —90.37303.10%m =0 09373,[,lm
1 1 ) : )
RH (172_?)

+Vach cudi cling c6 budc song nho nhat g voi mirc nang lwong m =1->n = oo

Ag = -t = L =9,11267°m =0,0911um
- 1 1 R
Ry (17—7)

Vi du 2 vé cdc bude song diy Banme ( ¢6 4 vach nhin thd'y: do, lam, cham, tim)

Khi electron trong nguyén ttr hidro ¢ mdt trong cac mirc ndng lugng cao M, N, O,P...nhay vé mirc ning luong L (img
v6i truong hop nguyén tu tir mire cao hon tré vé mirc2), thi nguyén tur hidro phat ra vach burc xa thudc day Balmer ,bbn

vach dau ¢ vung nhin thdy (d6, lam, cham , tim) va mot phan thudc ving tir ngoai, cu thé nhu sau:
. ) ] E0 13 6
a.Dung cong thirc : |E, =— =
n

véi n= 2,34....

Cac birc xa thudc day banme tung vai truong hop nguyén tir tir mirc cao hon tré vé mirc 2 (M nang luong L)

+Vach thtr 1 ¢6 bude séng 16n nhat (mau dé) ing véi mirc nang lugng n =3 vé m = 2, theo Anh xtanh:
hc
Z:ES—E2 = Ay, =4, =0,656M (maudos)

+Vach thr 2 ¢6 mau lam tng mirc ning lwong n=4 vé& mic m = 2, c6 bude séng duoc xac dinh:

he \
~E,-E, 42 =45 =0,486m  (maulam)
42
+Vach thtr 3 ¢6 mau cham tmg mirc nang lugng n=5 vé mirc m = 2, ¢4 budc séng duoc xac dinh:
hc
Z_ E,.-E, => Ag> =4, =0,434,m  (mau cham)
2
+Vach thir 4 ¢6 g murc niang luong n=6 vé miic m = 2, ¢6 bude song duge xac dinh:
hc
= E,—E, => Agy=A45;=0,410um (mautim)
62
S |1 11 1 < L
b.Hodc dung céng thiic : 7 =R, T = A= —1 1 (d@y Balmer trng v6i m =2).
RH (? _F)

+Vach thir 1 ¢6 budc song 16n nhat mau dé Gmg véi mire ning luong n =3 --> m = 2, dwoc xac dinh:
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%:RH (%_312} => %22ﬁ26,5611.107m:0,656,um = /’La ( mau do)
2 R (- ——
32

+Vach thir 2 c6 mau lam ung muc nang lugng n = 4->m = 2, ¢ budc séng dugc xac dinh:

1 1 1 .
—=Ryl ;-5 | ™ 4, -— L —4,8600936.107m=0,486.m =’*p (maulam)
Ao 2° 4 1 1

RH(?_F)

+Vach thir 3 ¢6 mau cham ng mirc nang lugng N =5 ->m = 2, ¢6 budc song duge xac dinh:

1 1 1
~ —R.| ==

do (22 52 j => A, = % =4,33936.10"m=0,434um =, (maucham)

RH (? _57)
+Vach thir 4 ¢6 mau tim ing muc nang lugng n= 6 -->m = 2, ¢ budc séng duge xac dinh:

1 1 1) _ 1 _ \u ti
ﬂa =Ry 02 gt = A, ——1:4,1007.10’7m —0,410um =7 (mautim)

2

R, (f——

+COn ng vGi cac mirc nang luong cao hon nira, vi du tir n > 7--> m =2 thi budc séng nam trong vung tir ngoai. Va
budc séng ngan nhat cta day ing vai nguyén tir dich chuyén tir vo cung ( n= o0 ) vé muc 2:

1 _Rr, [ 1 —12] =>4 —— 1  _ 3645068.10"m=0,3645,m = 0,365 um
/1002 2 © R (i_i)
H 22 002
hc
Hay —=E,_-E,=> A, =0,365:m
02

Vay: Cac birc xa trong day Balmer c6 mot phan nam trong viing tir ngoai va mot phan nim trong viing anh sang thay
¢6 4 vach la: Pé: Ha (Ao = 0,656um); lam: HB (A = 0,486um); cham: Hy ( Ay = 0,434um); tim: H8 (A3 = 0,410um)

Vi du 3 vé cdc buéc séng diy Paschen ( Hong ngoai)
Cac btrc xa trong day Paschen thugc vung hong ngoai trong thang song dién tur.
E, 13, 6

Ta da biét: trong mau nguyén tir Bor thi: E, = — ==
n

voi n=1234....

cac bue xa thuge day Paschen g véi truong hop nguyen tur tir mirc cao hon tré vé mirc 3 (Mic nang luong M)
+Vach dau tién cd budc song_dai nhat img v6i mic ning luong N =4 vé m =3

hc
theo Anh xtanh : — = E, —E; => 4,, =1,8746um
43
+Vach cudi cung ¢ budce sdéng ngin nhit ung voi mirc nang luong N =0 =>m = 3

hc
theo Anh xtanh: —=E_—E; =>4 _,=0,73um.
03
Viy budc song thuge didy Paschen nam trong khoang 0,73um < A < 1,8746pum nén né thudc ving hong ngoai

n—oo
P n=6
0] n=5
N n=4
M Y v n=3
Pasen
\A 4 A 4
L n=2
HB Hy HB HOL
Banme
AA A A\ 4 A 4 — - - _
K > n=1 Hinh &7 3 Bdad chuysn electren i quy 8o rdysang quidan khde khitao thinh cie
Laiman diyquang pief cia hifnd  vé Ehing chilng cde b niinh}
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111.Cdc dang bai tap:

DANG 1: Tim ning hrgng ciia mgt photon, tin so hay buéc song:

< hc . .
1.PPG Giai : Ap dung cong thitc ¢ =hf = - Hay [E ., — Eynsp = hf | d€ suy ra céc dai luong chua biét.

2.Cac Vidu:

Vi du 1: Chiéu mot chim sang don sic co budc song bang 0,72 m. Tim tan sd va ning lugong photon?

hc

HD Giii: Ap dung cong thic f=c/ 1 va e = hf = 5N

3.Tric nghiém: o
Cau 1: Cho A = 500 (A) trong chan khong; hoi tan sb £=?
A.6.10 ¥ Hz B.3.10 ® Hz C.6.10 ®Hz D. 3.10 ¥ Hz

CAau 2.Photon co budc song trong chan khong 1a 0,5um , ¢ = 3.10%m/s thi s& co nang luong la

A. 2,5.10%. B.3,975.10°"J. C. 3,975.10"*. D. 44210%). ﬂ
Céau 3: Dbé bt mdt Electron ra khoi nguyén tir 6xi can thuc hién mét cong A = 14 (eV). Tim tan so cua buc xa co6 thé
tao nén sy 6xi hoa nay. Cho h= 6,625.10° (J.9).

A.3,38.10"Hz, B.3,14.10" Hz , C.2,84.10"Hz, D.2,83.10"°Hz.

DANG 2: Bai tap lién quan dén van toc electron- mirc ning lwong va qui dao

2 2 2 2
€

g N , C L x s , N . , e \Y e
1.PP Gidi: Lyc Culong dong vai tro 1a luc hudng tim nén ta c6: K — =m—hay Vi=k— v} =k—
r r mr, mr,

2.Cac Vidu :

Vidu I: Electron trong nguyén tir hydro chuyen tir quy dao dirng c6 muc ning luong 16n vé& quy dao dimg c6 mirc ning
lwong nho hon thi vén tde electron tang 1én 4 lan. Electron da chuyen tr quy dao

A. NvéL. B. NvéK. C. Nvé M. D. MvéL.
2 2 2 o2
Giai: lyc culong déng vai tro 1a luc hudng tim nén ta c6: K — =m-—hay V2 =k— V2 = k —
r r mr, mr,
2
V, r. o \
= — =-2=16=r, =161, mabankinh Bo I, = N°r, vy n= 4 img v6i quy dao N va chuyén vé quy dao K (N vé K)

Va &

Vidu 2. Trong nguyén tir hidrd, electron chuyén dong trén qui dao dimng c6 ban kinh r,=ro.n* (véi r,=0,53A° va
n=1,2,3....) Toc d6 cha electron trén qui dao dung thu hai la:
A218.10°m/s  B.2,18.10°m/s C.1,98.10°m/s D.1,09.10°m/s

Giai: %mv2 l:ZG(eV):w 1,09.10° m/s

Vi du 3: Theo miu nguyén tir Bo, ban kinh qui dao K cua électron trong nguyén tir hidrd 1a ro. Khi électron chuyén
tir quy dao N vé quy dao L thi ban kinh quy dao giam bdt
A. 12r,. B. 4r,. C.9r,. D. 16 r,.

Giai: L img v6i mic 2, N Gng véi mic 4. Ar = (47 -22)ro =12r, = Chon dap 4n A.

3. Tric nghiém:

Cau 1( PH — 2013): Biét ban kinh Bo 1a rp = 5,3.10™'m. Ban kinh quy dao dimg M trong nguyén tr hidré bang
A. 84,8.10"m. B. 21,2.10"m. C.132,5.10"m. D. 47,7.10M"m.

Giai: M c6 n=3, r=3%r, = 9.5,3.10'm= 47,7.10™"m. Chon D

Cau 2(CP 2013): Theo mau nguyén tir Bo, ban kinh quy dao ding N ciia electron trong nguyén tir hidrd 1a

A. 47,7.10"m. B. 132,5.10"'m. C.21,2.10M"m. D. 84,8.10™m.

Giai : Ban kinh quy dao dimg N ung v6i n=4 => r, = n’r;=16.5,3.10-11=84,8.10™"m. Chon D

Cau 3. V6i nguyén tir hidrd, ban kinh quy dao ding L 13 2,12.10™m. Béan kinh qu§ dao ding N 1a:

A.8,48.10M"m B. 4,24.10"m C.2,12.10"m D.1,06.10™m
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DANG 3: Xac dinh budc song anh sang (hay tin s6) ma phéton phat ra trong qué trinh nguyén ti H
chuyén tir quy dao c6 mirc nang lwong cao vé quy dao c6 mirc ning lwong thip hon.
Budc song anh sang (hay tan s6) 16n nhit, nhé nhat.

1.PP Gidi :
- Khi chuyén tir mirc nang luong cao vé& muc thap thi nguyén tir phat ra phdton ¢ ning luong:

hc s
e=hf = —E,, (E~>En) tir do suy ra dugc bwée séng A hay tan so f.

nm
-Tim budc s6ng nay khi biét cac budc song khac: Nén vé biéu dé murc luong thi dé nhan biét hon.
+Vé so d6 chuyén mac nang luong cua nguyén ti hidro (ng vai cac vach quang phoé c6 cac budc song
cho bai dau bai. dya trén so do6 ta dé tim.

+ Vi du: 1——E ~E =(E,—E,)+(E,—E)

1

H hC E.}.EQLZL_FL >ﬂ?‘1 /132121
231 /1 32 ﬂ’Zl ﬂSl 1’32 /121 /132 + 121
2.C4c bwéc song kha di trong diy quang phé ciia nguyén tir hidro:
E, _ 13 6
E, =0 — he _ _E -E - 13,6(zeV) _(_13, 6(5\/)) :13,6(SV) _13,6(ZeV)
n* A n m m n
Ay , .. . E -E, 1 1 .. e m & .
=>Lap bang tinh gia tri cia: —"—"-=——— nhusau:(Véim vanla2 songuyén duong) :
13,6(eV) m° n
n=1 n=2 n=3 n=4 n=5 n=6 Ghi chu
1 1 0 3 8 15 24 35 E —E n®-1
m=1=———= — — —_ i _— n m__ A . 2
r 2 |9 |16 |25 |36 |13eey) m cthuongho
n*-1 _ tinh budc song dai nhat.
n?
) 1 1 0 5 3 21 2 Co thé dé yéu cau tinh budc song
m=2=>_—-—-—= = — P . . , .
2> n? 36 16 100 9 dai nhat, ngan nhat.
3=> 1 0 7 16 1 C6 thé dé yéu cau tinh budc song
m=o=>———= —_— —_— —_— , , ,
¥ n 144 225 12 dai nht, ngéin nhit.
4=> 1 1 0 9 5 C6 thé dé yéu cau tinh budc song
m=4=>——-—= — 7 . , .
4> n? 400 144 | dai nhat, ngin nhét.
o> 1 1 0 11 C6 thé dé yéu cau tinh budc song
m=o=>>———= A~ 1 . 4
52 n® 900 | dai nhét, ngén nhét.
1 o |.......
m=6=> = F =

*Nhan xét:

. . E -E 1 1 1 n-1_. . - 2
+Khim=1thi: —~—"=_— = =1-—=-—"Mau s6 lan’ tir s6 1a n* -1 rét d& nhan biét.
13,6(eV) m° n n n
Truong hop néy dé thuong hoi tim bwéc song dai nhét, ta tim n sau d6 tinh:
1 1 . hc
E -E , =(————-—).13,6(eV). Roéisuyra: A =———+—
n n-1 ((n_1)2 2) ( ) y max E En .

n

+Khi m =2 (hoic 3; 4; S)-.. thi: Néu dé khong cho cu thé n hodic m thi ta phai giai phwong trinh nghiém
nguyén dwong (v6i hai an s0 12 n vam)
*C6 thé dwa vao bang trén dé xac dinh n va m.
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3 2 R . E —-E 1 1
*Hodc dung I¢énh SOLVE ciia may tinh cAm tay dé mo hai nghiémnvam: *—"-=——-—
13,6(eV) m° n
(Véintir2dénoo):
Vi du: Nguyén tur hidrd hap thy mét photon ¢ nang luong 2,55 eV .Tim n va m.

-Ta thu: 2,55 = 3 nén m khac 1
6 16
25 1 1] .,
~Ta md nghiém n va m. Nhap may, véi m=2: 56 7 X2 nhin [SHIFT] [CALC|[=] cho mét lat.

Két qua 14 4 Vay n—4 Hay —otn _299EV)_3 1 1
13,6(eV) 13.6(eV) 16 2° 4

-Trwong hop néu tim bwéc séng ngin nhit, thi ta cé:

1 5 hc
E.-E=(3 ) 13,6(eV). Roisuyra: A . =
12 E,—-E,
-Trudng h(_)’pneu tim buéc song dai nhat (ing véi m = n-1 hai mire ning lwong gin nhau nhit), thi ta c6:
1 1 5 hc
E -E _ =(———-—)13,6(eV). Roisuyra: A,  =——
B = (g 130EY) VI e T TE

3.Cac Vidu :

Vidu I: Electron trong nguyén tir hidré chuyén tir mirc nang lwong thir 3 vé muc ning lugng thir nhat. Tinh ning
luong photdn phat ra va tan sb ctia photon d6. Cho biét ning luong ciia nguyén tir hidro & mirc nang lwong thir n 1a

13,6
En,=-——-(eV). Hing s Pling h = 6,625.10"* (J.5)
n

HD Giai : Nang lugng ciia photon phatra: AE=E, —E, = —13,6(?%2 — 1%) =12,088(eV).

L AE
Tan s6 dao dong cua photon : f= "y ~2,92.10"°(Hz).

Vi du 2: Nguyén tor Hydro bi kich thich chuyen Ién quy dao c6 nang luong cao. Sau do chuyén tir quy dao c6 luong Es
vé E; thi phat ra anh sang don séc ¢6 tAn s f31—4200Hz Khi chuyen tor E3 vé E, thi phat ra anh sang don sdc co tan sd
f3,= 3200Hz. Tim tan s 4nh sang khi n6 chuyén tir muc ning luong E, vé E;?

hc
HD Giai : Tu cong thirc e =hf, = =E, —E, (En>E;) (10) taco:

E3'E1=(E3'E2)+(E2'E1) = hf31=hf32+hf21 = f31=f32+f21 Suy I’a:f21=f31-f32
1 1

. X 1
Mo rong: Néu tim bude song ta ciing c6: — = — + — tir ddy suy ra cac bude song can tim.

A Ay A

Vi du 3: Trong quang phd hidrd, budc séng A (um) cua cac vach quang phé nhu sau: Vach tht nhat caa ddy Lai-man
A21 =0,1216 um; Vach H,, cua day Ban-me Aro = 0,6563um.Vach dau cua day Pa-sen A3 =1,8751um
Tinh budc soéng cua hai vach quang pho thir hai, thir ba ciia ddy Lai-man va cta vach Hg .

e2e £ A , 1 Em - En r:
HD Gidi: Ap dung cong thuc = véim>n.
Ao hc
1 E,-E E,-E E,-E 1 1
Day Lai-man: — = — O R L=~ 4+ = suyra Ag =0,1026 (um).
Ass hc hc hc Ay Ay
1

1
=—+—  suyralgp=0,4861 (um).
A A Ay

Vi du 4. Xét ba budc séng thudc ba birc xa trong quang phd vach clia nguyén tir hidré 1a A, A,,, 4,,. Hay tim ra cong
thirc dé tinh mot budc song khi biét budce song cia hai brc xa con lai.

Giai:
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a. Tim A, khi biét trude A,,; A,
Theo tién dé vé su birc xa va hép thu ndng luwong cua Bo ta cé:

hc
=E,-E =(E-E)+(E,-E)
1
hC £+E©i:i+i (*)Suyra ﬂ?‘lzﬂ
231 132 A’Zl /,131 2’32 A’Zl 132 +A21
b. Tim A, khi biét trudc A,; A, : Cong thirc (*) suy ra A, = Fatn
A _/131
< g oA y . . A , * _ 23l'ﬂ?2
c. Tim A, khi biét truéc A,; A, Cong thic (¥) suyrad,, = —ﬂg 2
2

Vi du 5: Khi kich thich nguyén tir hidro ¢ tranh théi co ban, ban kinh quy dao ding ctia électron ting 1én 9 lan. Tinh cac
budc song cla cac birc xa ma nguyén tir hidro c6 thé phat ra, biét ring ning lugng cla cac trang thai dirng ctia nguyén

13, 6
tar hidré 1 E, = véin=1;2;... Cho:h=6,625.10% (J.s) ; c = 3.10% (m/s).

HD Gidi: Nguyén tir hldro o trang thai kich thich, électron ¢ trang thai dimg tmg véin°=9=>n=3,
Sau d6 electron tré vé 16p trong co thé phat ra céc buc xa c6 budc song As; ; Asz ; Apy nhu hinh sau:
-Déy Lai-man :

1 E;-E M
Asr hc
= Az, = 0,103(zm) ™ L
1 E,-E
A hc
= A,, =0,121(zm) I <
-Day Ban-me : i E, B ——= = 1,, =0,657(xm) Aa1 Ao
Ay he Hinh vi du 5

Vi du_6: Cho biét ning lugng ion hoa cia hidro 1a A = 21,76.10°J (ning lugng phai cung cap dé tach electron khoi
nguyén tur hidrd & trang thai co ban c¢6 nang lugng E;) va cong thirc nang lugng cia trang thai dung n cia hidro E, =

—— . Hay tim budc song cua vach do trong ddy Banme?

A. 0,75.10°m B. 0,60.10°m C.0,6576um D. 0,913um
HD Giai:
AT ACA T .. hc A A\ 5A 36hc
Xét photon bude song Az, ta co: E =E,-E, = —37—(—?} =3 Vay: A, = TA =0,6576(um)

Vi du 7. Trong quang phd vach ctia nguyén tir hidrd, vach (mg voi budce song dai nhat trong ddy Laiman 1a A, = 0,1216
pm va vach tng véi sy chuyén ciia electron tir quy dao M vé quy dao K c6 budc song A, = 0,1026 um. Hay tinh budc
song dai nhat A3 trong day Banme.

HD Giai: E:EM-EL:E[\/|-EK'|'EK EL— E'E 7\43: Alﬂz

ﬂs /12 11 21 - j“2

= 0,6566 pm.

, . 1 1 1
Vidu 8. Budc song cua cac vach quang pho cua nguyén tir hidré dugc tinh theo cong thirc: i Ry (—2 ——zj
m n
Véi R, =1,097.10" m™ = hing s6 Rittberg. Budc song 16n nhat ciia buic xa trong day Lyman Ia:
Chon mot dap an dudi day
A. 1,215.10"m B. 0,172.10°m C.0,215um D. 0,916um
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HD Giai . Chon A Day L mancé'l—R 1 1 —>i—;
idi . Chon y Ly TR E T )T —R 1 1
I
Vach c6 budc séng 16n nhét trong ddy Lyman, tacon=2: 1= ! 1 1 =1,215.10"m
1,097.10° ———)

: : R 1 1 1 .
Vi du 9: Budc song cua cac vach quang pho ciia nguyén tir hidré dugc tinh theo cong thirc: z =R, (—2 - —2j Voi
m n

R, =1,0973732.10'm™ = hing s6 Rittberg. Budc song nho nhét ciia bic xa trong day Lyman Ia:
Chon mot dap an dudi day:
A. 0,9166um  B.9,113.10°um C.91,13.10°um D. 911,3.10°um

HD Gii . Chon C. Ddy Lymanc6: L g (2 _1
A 12 1
RH Z 2
1 1 g
Vach c6 budc song nho nht trong diy Lymantacon =oo: A=—=——————=911267.10°m
R, 1097373157

Vi du 10: Ning luong ion hoa nguyén tir Hydré 1a 13,6eV. Budc song ngan nhat ma nguyén tir ¢ thé birc ra 1a :

A. 0,122um B. 0,0911um C. 0,0656um D. 0,5672um
HD Gigi: S -g- -20&) 13 6(eV)) 0-(-2 6( eV) =13,6eV
ol ©
h.c 8
=>4, = =9,11648.10°m = 0,091165um .Chon B
13,6.e

Vidu 11: Cho bjét nang luong can thiét tbi thiéu dé but dién tir ra khoi nguyén tur hidrd tir trang thai co ban la 13,6eV.
Cho biét hing sé h = 6,625.10%(J.s), ¢ = 3.10%(m/s). Budc séng ngin nhét cia vach quang phd trong diy Pasen la

A Appin =0,622pum. B. Ap.y, =0,822um.
C. Appin =0,730pum. D. Apyn, =0,922pum.
HD Giai: 0
E hc
A r oA , 0 —
Theo dé cho ta c6 cong thire : |E, = ? = v -
_ hc
. f < A, fe o« E= — L
+Vach c6 bude séng ngan nhat ing véi mirc ndng luong: il fieiely el el
N =o0 ----> =3 .theo Anh xtanh : B, =
- hc
hc -13,6.1,6.10™"° BTy
—=E, -E,=0- 3 =2,72.10°(J),
03 2 \4 K:
h.c § o
=0,73.10°m, Hay : 4_, =0,73um Hinh vé vi dy 11

L
8 T 572101

Vi du 12: Khi chiéu chum birc xa don sic ¢6 bude song A = 102,5 nm qua chat khi hidrd ¢ nhiét d6 va ap suét thich hop
thi th?iy chét khi d6 phat ra ba burc xa c6 cac budc song Ay < A, <Az . Cho biét A3 = 656,3 nm Gia tri ciia A va A |

A. A =973nmvai,=121,6 nm B .2 =97,3nm va i, =410,2 nm
C. A1 =102,5 nmva i, =410,2 nm D. A =102,5nm vai,=121,5nm
HD Giai: Khi chiéu chim birc xa A, nguyén ttr hidré & trang thai kich thich c6 thé phat ra 3 birc xa A, < A, < A3
nén & quy dao M M
. hc

taco — =Eu—E_(1) A A3

A ! L

A2
\ A K
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hc hc
— =Ey-Ex=— (2
A 2 @
hc
% =E_ - Ex(3)
Tu (2)=>A; =A=102,5nm
Ly (2) — (1) : E-E—EL—EK_E»i:i-i:mz: AA = 121,47 nm =121,5nm Chen D
A A A, Ay A A Ay — A
136

Vidu 13: Muc nang lugng ctia nguyén tir hidrd c6 biéu thuc: E, =

—(€V)(n=1,2,3,...).

Kich thich nguyén tur hidro tir quy dao ding m Ién quy dao dung n bang phétdn cé ning lugng 2,856 eV, thiy ban kinh
quy dao dung tang lén 6,25 lan. Budc song nho nhat cua bic xa ma nguyén tir hidrd co the phat ra la bao nhiéu? Biet
hiang sb Plang h = 6,625.10°4).s; téc d6 anh sang ¢ = 3.10%m/s; dién tich nguyén té e = 1,6.10°C.

A. 4,06.10°m B.9,51.10%m C.4,87.10"m D.1,22.10" m
r=n’r, =>r =6,25r, =>n’r, =6,25m’r, =>n* = 6,25m*(1)
HD Giai: 13,6 13.6

E,+e=E, = +2,856=——"~ (2)
) m? n
Thée (1) vao (2):

136 e 136 g 136 186 o1 1 Tha_
6,25m m 6,25m m°  6,25m m

e g g -0 136) 163215 h5pev=s he _9,514.10°mChonB

x Z 5 5 " 13,056.1,6.10

min

Vidu14: Céc muc ning luong cia cic trang thai dimg ciia nguyén tir hidrd dugc xac dinh bang biéu thic

e - 136
n

(eV) (n=1,2,3,...). Néu nguyén tir hidrd hap thu mot photon co ning luong 2,55 eV thi bude song 16n

nhit cia birc xa ma nguyén tir hidrd dé co thé phat ra 1a
A.9,74.10° m. B. 1,22.10° m. C. 4,87.10°m. D. 1,88.10°m.

136 ., ) _ 255 3
' 13,6 16

Giai 1:Taco: E, =—

13,6 13 6

22
Nghia la nguyén tir hidré dang ¢ mirc nang lugng N( n=4).Kh1 n6 chuyén tir mirc niang lugng N (véi n=4) vé M (voi
n=3) thi phat ra photon c6 budc song dai nhat:

Dua vao bang trén =>n=4 vam=2=>E_ —-E_ =(

he (1326 B 6) 0,661eV =>%, . he — =1,879558.10 °m .Chon D
Moe 3 " 0,661.1,6.10°
Giai2: E —E_ = 13’26 —13’26 =2, =E, —E, => Muc t4i thiéu E, —E, = (13 6_L1, 6) 0,661eV =>

32
he  6,625.10*.3.10°

- —— —1,879558.10°m. Chon D
E,—E, 0,661.1,6.10

7‘43 =

Vidu 15: Céc mirc ning lugng cia cac trang thai dimg ciia nguyén tir hidré dugc xac dinh bang biéu thic

13,6 . .
E,=- >—(eV) (n=1,2,3,...). Néu nguyén tt hidrd hap thu mot photon c6 nang luong 2,856 eV thi bude song 16n

nhit cua birc xa ma nguyén tir hidrd dé co thé phat ra 1a
A.9,74.10°m. B. 1,22.10° m. C. 4,17.10°m. D. 4,06.10°m.

136 52856 _ 21

HD Giai: Taco: E, =
13, 6 100
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136 136

Dua vao bang trén =>n=5 va m=2=>E_—

) 2,856eV .Nghia la nguyén tir hidr6é dang ¢ mirc

ning lugng O ( n=5).Khi n6 chuyén tir mirc ning luqng 0O (VO’l n=5) vé N (v6i n=4) thi phat ra photén co bude song
dai nhit: 1 (13 6_Ls 6) = 153 ~0,3066V =>1,, hC L 4050.10°m .Chon D
A O 306.1,6.10"

max

Vidu 16: Céac muc ning luong cia cac trang thai dimg ctia nguyén tir hidré duge xac dinh bing biéu thirc

13,6 . .
E,=- >—(eV) (n=1,2,3,...). Néu nguyén ti hidrd hap thu mot photon c6 nang luong 2,856 eV thi bude song nho
n
nhit ctia birc xa ma nguyén tir hidro d6 co thé phat ra 1a
A.9,514.10% m. B. 1,22.10% m. C. 4,87.10%m. D. 4,06.10°m.
13, 6 , 2,856 21
HD Giai: Taco: E, =— ;

136 100
13,6 13 6

22
Nghia 1a nguyén tir hidr6 dang 6 murc nang lugng O( n=5). ) )
Khi n6 chuyén tir mirc nang lugng O (v6i n=5) vé K (v&i n=1) thi phat ra photon c6 budc sGng ngan nhat:

Dua vao bang trén =>n=5vam=2 =>E_—-E_ =(

he _ 136 136, 163213 oseev =>1, N _9,514.10°m .Chon A
Ain 1 5 125 13 056.1,6.10
Vi du 17: Cho biét budc song ciia vach do H, 12 0,6563 um. Cong thirc ning lugng cua trang thai dimg n ctia hidrd
A
En = —F .

a. Tim ning lugng cua trang thai co ban, trang thai kich thich thir nhét va thi hai.
b. Tim budc song dai nhat cia quang pho trong ddy Laiman va Pasen.
¢. Vach c6 budc song ngan nhat trong ddy Banme la vach nao?

HD Giai:
a. Taco szS—Ezz—é—(—éj=%
A 9 4 36
-34 8
suyra A=oNC 36662510 73107 _ 5, 8oy 10405213 6ev
S, 5.0,6563.10
Nang lugng cua trang thai co ban, ung véin = 1: E, = —1—6 =-A =-21,804.10")=13,6eV

. A
Ning lugng ciia trang thai kich thich thir nhat, ing véin=2: E, = —p = 5,451.10°)=3,4eV

A
Ning luong ctia trang thai kich thich tha hai, tng voin=3: E;= 3 2,4227.10")=1,51eV

b. Theo tién dé vé sy birc xa va hép thu nang lugng cta Bo:
hc A 3A
—=E,-F :———(—A) =—
A, 4 4
hc A A) bHA
—=E,-E, :———(——j:— (2)
A, 9 4 36

E: E,-E :_A_(_é):_ ©)
A 16 9) 144

Dé tranh sai s6 16n, 1ap ti 1é: (2) : (1) ta duoc o = > g suy ra A, = 0,1215(,um)

A, 36
Ay 5 144
2):(3) ta dugc —=—.— suyra A,, =1,8751( um
2):(3) %2 =357 W A (#m)
C. Vach c6 buéc séng ngin nhét trong diy Banme 1a vach: A
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E=E00—E2=0—[—5)=é ()
A 4)" 4

. . A 5
Dé tranh sai s6 16n, 1ap ti 18: (2) : (4) ta dugc f = £.4 suy ra A, =0,3646( um)
2
Vach nay thugc anh sang tr ngoai, khong thuc day Laiman, ma thuc day Banme. Tuy nhién khi chup anh,
vach nay khong chup dugc vi phim d€ chup quang pho do Banme thyuc hién chi ghi dugc cac vach trong viung kha kién.

A Tric nghiém:

13,6
2

Cau 1: Mt ning luong ciia nguyén tir hidrd ¢ trang thai ding dwoc xac dinh theo biéu thirc E,=- =1, 2,

3, ...). Cho céc nguyén tir hidro hip thu cac photon thich hop dé chuyén 1én trang thai kich thich, khi d6 s6 birc xa c6
budc song khac nhau nhi€u nhat ma cac nguyén tir cé thé phat ra la 10. Budc song ngan nhat trong so cac birc xa do 1a:

A.0,0951pm. B. 4,059um. C.0,1217pm. D. 0,1027um.
Giai: SO buc xa cd budc song khac nhau ma nguyén tir ¢ thé phat ra 1a 10 tng vdin = 5.
e e E=136- 138 @) =24136 s 130560y
ﬂ’min 25
34 8
Amin = hc 6 625.10 ~.3.10 =0,951.10"m = 0,0951um. Pap 4n A

13,056eV  13,056.1,6.10°

Céau 2: Miuc nang luong cua ng tir Hydrd co biéu thirc E, = — 13,6/n’ (eV). Khi kich thich ng tir hidro tir quy dao dung
m |én quy dao n bang nang luong 2,55¢V, thay ban kinh quy dao tang 4 lan. Budc song nho nhat ma nguyén tir hidro c6
the phat ra la:
A. 1,46.10°m B. 9,74.10°m C.4,87.10'm D. 1,22.10 'm
2 ST r,_n’ 1 1
Giai: r, = m°ro. r, = n°ry ( voi ro b&n kinh Bo) — = — =4=>n=2m=>E,-E,=-136 (—2— —2) eV =255¢eV
Mo m n m

1
=> 13,6 (—— -
(4m2

4m

. , hc 1 15
budc song nho nhét ng tir hidro c6 thé phat ra: - = E,—E;=-13,6.(— -1)eV=136 — 16 1,6.10"°=20,4. 10™ (J)
n

—34 8
=0 86251073107 07 157 = 9.7410°m . Chon B
E,~E, 20410

Cau 2b( PH - 2013): Céac mirc ning luong cua cic trang thai dimg cia nguyén tir hidré duge xac dinh bang biéu thirc

13,6 < NIRRT NP R
E,=- " (eV) (n=1, 2, 3,...). Néu nguyén tu hidrd hap thu mot photon c6 nang lugng 2,55 eV thi budc song nho
nhit ctia birc xa ma nguyén tir hidro d6 co thé phat ra 1a
A.1,46.10° m. B.1,22.10° m. C. 4,87.10°m. D. 9,74.10°m.
\ 13,6 13,6 13,6
Giai 1: bé cho: En-Em=2,55eV ,ma: E, =— —=>E,-E, = ) =
n

22
Nghia la nguyén tir hidrd dang ¢ mirc nang lugng N( n=4). )
Khi n6 chuyén tir mirc nang luong N (voi n=4) vé K (vdi n=1) thi phat ra photon cé budc song nho nhat:

hc _ 136 136 hc

=(— ) 12,75eV =>1, m =9,74.10°m .Chon D
Ain 1 12 75.1,6.10"
Giai 2: 2,55eV =E, -E, »> Moatoahalade, > A . =X, = Eh—CE = 9,74.10*8(m)
4~ 1
13, 6 ,
Cau 3: Nang luong cua nguyén tir hidrd dugce tinh theo cong thic E, =— ,...). Trong quang pho

ctia hidré ti sb giita bude song cua vach quang phé tmg véi dich chuyén tir n =2 vé n = 1 va budc séng ciia vach quang
phé tng v6i dich chuyén trn=3 vén=21a
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A.i. Ei C.1 D. 3.
18 27 3
Giai:
- he 136 , 136, 3136
Taco.—lez—El:— -2 —(- e )= 2 (1)
he g g, =130 (136) 51385y a5 o2 chn B
P F V2’ 3 Gy 2

A . : . 2 E : .
Céau 4: Nang luong ¢ trang thai dung cta nguyén tr Hidr6é dugc xac dinh theo biéu thic E, = ——g (Eo 1a hang s0, n =
n

1, 2, 3...). Khi electron trong nguyén tir Hidrd nhay tir quy dao N vé quy dao L thi nguyén tir Hidrd phat ra birc xa c6 budc
séng A, . Néu electron nhay tir quy dao O vé quy dao M thi budc song cia buic xa dugc phat ra sé 1a:

A 254, B. 4,. c 6754, b 274,

28 256 20
Cau 5: Trong quang phd vach phat xa ctia nguyén tir hidrd, khi électron chuyén tir quy dao thir ba vé quy dao thi hai
thi budc song ciia birc xa phat ra 1a A. Khi électrén chuyén tir quy dao thir tw vé quy dao thir hai thi budc song cua bic
xa phat ra la
Ao B. %o c. 2% p. 2%
5 4 - 27 20
Cau 6: Nguyén tir hidro dugc kich thich, khi chuyén cac électron tir quy dao ding thtr 4 vé quy dao dimg thir 2 thi birc
xa cac photon co nang lugng E, = 4,04.10™™ (J). Xéc dinh budc séng clia vach quang phd nay. Cho ¢ =3.10° (m/s) ; h =
6,625.10° (J.5).
A. 0,531 um, B. 0,505 um, C. 0,492 um, D. 0,453 um .
Cau 7.Goi 4,va 4 5 1an luot 12 bude song cua 2 vach khi electron chuyén tor qui daoM vé qui dao L va tur qui daoN vé

qui dao L (ddy Banme). Goi A, 1a budc song ctia vach dau tién trong ddy Pasen(electron chuyén tir qui daoN vé qui dao
M). Hé thirc lién h¢ : A, lﬁ A A
A.i:i+i B. 11=4,-4, Qi:i—i D. 11=4,+ 4,
ook, Ay oAy A4,
Cau 8: Khi kich thich mot binh khi Hidro bing mot buc xa don sic co bude song A = 102,7 nm thi binh khi nay chi
phat ra 3 buc xa don sdc ¢ bude song Ay < A, < A3=656,3 nm. Gia tri ciia A, :
A. 122,6 nm B. 127,6 nm C. A 121,8nm D. 125,6 nm

Cau 9: Budc séng cua vach quang phd thi nhit trong ddy Laiman 1a 1220 nm, buéc song cua vach quang phé thir nhat
va thir hai cta day Banme la 0,656pum va 0,4860um. Budc song caa vach thir ba trong ddy Laiman la

A. 0,0224um B. 0,4324um C. 0,0975um D. 0,3672um
Cau 10: Chiéu mét chum birc xa don sic c¢6 tan s f = 2,924.10" (Hz) qua mot khdi khi hidré & nhiét do va ap suit
thich hop. Khi dé trong quang phd phat xa cua khi hidré c6 ba vach tmg voi cac tan sb fy, f,, fs. Cho biét f; = f, f, =
2,4669.10% (H2); f3 <f,. Tinh budc soéng burc xa don sic 5.

A. 0,6563 um B. 0,6564 um C. 0,6565 um D. 0,6566 um
Cau 11. Miic ning luong cia cac quy dao ding cta nguyén tir hidrd 1an luot tir trong ra ngoai la E; =- 13,6 eV; E, = -
34eV;E3=-15eV;E;=-0,85¢eV. Nguyén tir ¢ trang thai co ban c6 kha nang hép thu cac photon ¢ ning lwong nao
dudi day de nhay 1én mét trong cac mirc trén:

A.122eV B. 3,4eV C.10,2eV D.19eV

A . . . 13,6
Céu 12. Trong nguyén tir hidré muc ndng luong g voi quy dao dimng thir n duge cho béi: E, = - —— €V . Nang
n

luong tmg véi vach phd H, la:

A.2,55¢eV B. 13,6 eV C.34eV. D.19eV
Cau 13. Nguyeén tir hidtd ¢ trang thai co ban ¢ mure néng lugng bang -13,6 V. De chuyén [én trang thai dung co mirc
nang lugng -3,4 eV thi nguyén tir hidro phai hap thu mot photon c¢6 nang luong

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

. E
Céau 14. Cho biét cac mitc nang lugng & cac trang thai dimg cua nguyén tir Hydro xac dinh theo cong thuc E | = ——g .
n

Ti s6 budc song 16n nhat va budce song nho nhét trong cac diy Laiman, Banme, Pasen cuia quang phd Hydro 1a:
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2 2
. 4n B (n+1) c. (n+1) D, 4n
4n-1 2n+1 2n-1 2n+1
Cau 15: Cho: 1eV = 1,6.10™ J; h = 6,625.10* J.s; ¢ = 3.10° m/s. Khi &lectron (&lectron) trong nguyén tir hidrd chuyén
tor qui dao dung cé nang lugng Em = - 0,85¢V sang qui dao ding c6 nang lugng En = - 13,60eV thi nguyén t
phat btrc xa dién tir c6 bude song
A. 0,4340 um. B. 0,4860 pum. C.0,0974 ym. D. 0,6563 um.
HD:Céach 1 : Dung tién dé 2
Céch 2 : ;2% = —0,85+13,6(ev) — 4
Cau 16 : Nguyén tir hidtd & trang thai co ban c6 mirc nang lugng bang -13,6 eV. Dé chuyén 1én trang thai dimg c6 mirc
nang luong -3,4 eV thi nguyén tir hidrd phai hap thu mot photon co ning luong
A.10,2 eV. B. -10,2 eV. C.17eV. D.4eV.
HD: &(eV)=-34+13,6=10,2(eV)

Cau 17: Mot déam nguyén tir hidré dang ¢ trang thai kich thich ma €lectron chuyén dong trén quy dao dimg N. Khi
électron chuyén vé cac quy dao dimg bén trong thi quang phd vach phat xa ctia dam nguyén tir d6 c6 bao nhiéu
vach?

A. 3. B. 1. C. 6. D. 4.
HD : Céach 1: ( V€ hinh)
Céch 2 : S6 vach phat ra duoc tinh theo cong thirc sau day :
n(n-1) 4(4-1) 5
2 2

Cau 18 : Pbi v6i nguyén tir hidro, khi électron chuyén tir quy dao M vé quy dao K thi nguyén tir phat ra photon co bude
song 0,1026 pm. Lay h = 6,625.10*J.s, e = 1,6.10™ C va ¢ = 3.10%m/s. Ning luong ctia photén ndy bing
A.121eV B. 11,2 eV. C.121eV. D. 121 eV.

HD: &(eV) =+

QuydaodimgN( n=4): N=

A . . 13,6
Cau 19 : Khi €lectron ¢ quy dao dung thtr n thi nang luong cua nguyén tir hidrd dugc tinh theo cong thire - —— (V) (n
n

=1, 2, 3,...). Khi électron trong nguyén tir hidrd qhuyén tr quy dao dung n = 3 sang quy dao dung n = 2 thi nguyén tr
hidrd phat ra photon g véi biic xa c6 budc song bang

A. 0,4350 pm. B. 0,4861 pm. C. 0,6576 um. D. 0,4102 pm.
-136 136
. 1,242 .
HD: s(eV) =50 =B - B ==+ = (V) >

Cau 20: Theo tién dé cua Bo, khi électron trong nguyén tir hidré chuyén tir quy dao L sang quy dao K thi nguyén tir
phét ra ph6ton c6 budce song A,,, khi électron chuyén tir quy dao M sang quy dao L thi nguyén tir phat ra photon co
budc song As, va khi électron chuyén tir quy dao M sang quy dao K thi nguyén tir phat ra photon co budc song Ag.
Biéu thirc x4c dinh Az 12

A hgy = & B. A31 = As2 - At C. A3t = Az + Aop. D. Ay = —232221 )
A=A Apr+ A
hc

—=E,-E =(E;-E,)+(E,-E)

i,

idi :
hC E hC — Ay = /132-/121
1=
ﬂ'31 /132 2’21 132 + /121

Céch khéc : Viét 3 phuong trinh theo 3 budc song , roi giai ra két qua.
Céau 21: Khi électron & quy dao dung thir n thi nang lugng ctia nguyén tr hidré dwoc xac dinh bdi cong thiac E, =

13 6 . )
(eV) (voin =1, 2, 3,...). Khi électron trong nguyén tir hidré chuyén tir quy dao dirng n = 3 v€ quy dao

dimg n = 1 thi nguyén tir phat ra ph6tén c6 budc song Ay. Khi électron chuyén tir quy dao dimg n = 5 vé quy dao
dirng n = 2 thi nguyén tir phat ra photon c6 budc song A,. Mdi lién hé gitra hai budc song Ay va A, la

A. 27k, = 128),. B. A, = 5\;. C. 189A, = 8002,. D. A, = 4A,.
Cau 22: Trong quang phd vach ctia nguyén tir Hidrd, nang lugng nguyén tir dugc viét dudi dang
13 6 . . .
E.= . Budc sdng ngan nhat cua buc xa trong ddy Banme A;va budc song dai nhat cia birc xa
trong ddy Pasen 2, do nguyén tir Hidré phat ra la
A. A1 =0,3635 (um); A, = 0,876 (um) B. A =0,36535 (um); A, = 1,8789 (um)
C. A =0,1216 (um); A, = 1,8789 (um) D.A; =0,1216 (um); A, = 0,876 (um)
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5.Bdi tdp cé 10i gidi hoic hwong din:

Bai 1. Budc séng ctia vach quang phd dau tién trong diy Laiman 1a A, = 122 nm, cua hai vach H, va Hg trong day
Banme lan lugt 1a A, = 656nm va A, = 486 nm. Hiy tinh budc séng ctia vach quang pho thir hai trong diy Laiman va
vach dau tién trong day Pasen.

hc hc h

HD Giai: ——E3'E1—E3'E2+E2'E1——C —C'::)}\,l— /10}‘1 =103nm,
2’31 //Ll ﬂ’o AO—'—
m:E4'E3:E4 E2'|'E2-E3—h—c'E 7\43: /11]’2 = 1875 nm.
143 ﬂz /11 /11_/12

.\ _ A . : 13,6 . .
Bai 2. Cac mue ndng lugng ctia nguyén tur hidrd ¢ trang thai dung duoc cho bang cong thue: E, = -——eV véinlaso
n

nguyén; n = 1 ing voi muc co ban K; n=2, 3, 4, ... ing voi cac muc kich thich L, M, N,...
a) Tinh ra Jun nang lugng i6n hod cua nguyén tir hidro.
b) Tinh ra mét bude song cua vach do H, trong ddy Banme.

HD Giai:
a) Dé ion hoa nguyén tir hidrd thi ta phai cung cip cho né mét ning lwong dé electron nhay tir quy dao K (n = 1) ra khoi
. . 13,6.1,6.10"
mdi lién két v6i hat nhan (n = o0). Do d6 AE =E,,-E; =0 - (- 1—) 21,76.10™%J.
hc 13,6.16.10"° | 13,6.1,6.10 " 36hc
b) Taco: — =E;—E,=- . -(- - )2 Agp = — = 0.658.10° m.
sy 3 2 5.13,6.1,6.10
Bai 3. Khi électron ¢ quy dao dung thtr n thi nang lugng ctia nguyén tir hidrd dugc tinh theo cong thirc E,=-

——(eV) (n=1,2,3,...). Tinh budc séng ctia birc xa do nguyén tir hidrd phat ra khi électron trong nguyén tir hidrd chuyén tir

quy dao ding n = 3 sang quy dao dingn=2.

HD Giai: 136 , Ep= 13'26

hc hc
E3 - EZ 7\‘32 -

/13 = E - 6,576.10" m = 0,6576 pum.
2 3 2

Bai 4. Ning luong clia cac trang thai ding trong nguyén tir hidrd 1an luot 1a Ex = -13,60 eV; E, = -3,40 eV; Ey =-1,51
eV; Ey =-0,85eV; Ep =-0,54 eV. Hay tim budc sdng clia cac blrc xa tir ngoai do nguyén tir hidrd phat ra.

hc hc
HD Giai: M= —— =0,1218.10°m; Ak = EE =0,1027.10°m:

L K M K

hc hc
ANk = E— = 0,097410_6m, 7\'OK = E—: 0,095110_6m

N_EK O_EK

Bai 5. Biét budc song cua hai vach dau tién trong diy Laiman ctiia nguyén tir hidré 1a A, = 0,122 um va A, = 103,3
nm. Biét mirc ning luong & trang thai kich thich thir hai 1a -1,51 eV. Tim budc séng cua vach H, trong quang phd nhin
thay ctia nguyén tur hidrd, mirc nang luong cua trang thai co ban va trang thai kich thich thir nhat,

hc hc hc A A

HD Gidi: —=Ey-E =Ey-Ex-(EL-Ex)= —- — 2 A, = 2 -0,6739 pm.
/111 L2 /1|_1 /1|_1_ L2
hc hc hc
——EM*EKE>EK:‘EM‘—:'1354GV EL—EK+_:‘3366V
ﬂ“LZ L2 L1

. . s E
Bai 6: Cho murc nang lugng cua nguyén tir hirdo xac dinh bang cong thirc E = —g (E,=-13,6eV,n=12,3,4...).
n

Dé c6 thé birc xa tdi thiéu 6 photon thi Nguyén tir H phai hap thu photon c6 muc nang lugng 1a:

A.1275eV B.10,2 eV C.12,09 eV D. 10,06 eV
ai 2 : S : N:n=4
HD Giai: D¢ c6 thé bure xa toi thi€u 6 photon nguyén tur ‘1' M:n=3
Hidro phai hap thu photon d€ chuyénlén quy dao tir N tr¢ 1én L ' =2
tuc 1a n >4 Nang luong ctia photon hap thu a
\ A A/ Kin=1
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e>E,—E; = |50(4i2 - 112) = -13,6.(-15/16) eV=12,75¢V. Chon : A

Bai 7: Biét budc song v6i vach dau tién trong diy Laiman 1a: A,, =0,122,m va vach cudi cing cia day banme la

A, =0,365um. Tim nang luong ion héa nguyén tir hidro.

; he
HD Giai: Vi vach dau tién cta day laiman ta co: =E -E, (@

1

. hc
Vi vach cudi cung cta ddy banme taco: —=E_ —-E  (2)

02
Nang lugng ion hoéa nguyén ti hidro: E = Ew -Ex
hc hc . ,
Tu (1) va(2) tacd E=—+—. Thay s6 va doi don vi ta s€ co két qua E = 13,6eV

/121 /1002

Bai 8: Kich thich cho cac nguyén tir hidro chuyén tir trang thai co ban 1én trang thai kich thich sao cho ban kinh quy
dao dimg tang 25 lan. Trong quang phd phat xa clia nguyén tir hidro sau do, ti sd gitra budc song dai nhét va budc song
ngén nhat 1a:

- 3 9 16 3

HD giai: Nguyén tir hidro chuyén tir trang thai co ban 1€n trang thai kich thich sao cho ban kinh quy dao dung tang 25
lan (ttc la chuyén 1én trang thai n=5 - Trang thai 1)

Budc song dai nhat Ay = (nang luong bé nhét — chuyén tir trang thai 5 sang trang thai 4)

5 L4

(nang luong 16n nhat — chuyén tir trang thai 5 sang trang thai 1)

Budc song ngan nhat A, =

5 1

136+136
T = e ~ - 1 384_128
E.-E, 136 136 9 3

4

.Chon A

1 5

52 42

Bai 9: Trong nguyén tur hidro khi e nhay tir quy dao N vé L thi phat birc xa A, khi tir quy dao O vé& M thi phat A, .Tim ty
Sé }\,1/ }\,2.

A 256 875 c. A b4 p. A _125
4, 675 A, 256 4, 125 4, 64
_hc 13,68V

HD Giii: Nang lugng nguyén tit hydro ¢6 dang:  E_ = Y = 5
n

. ; . . _ hc
Khi e nhay tir N vé L tirc la quy dao 4 vé quy dao 2,nang lugng la: Z =E,-E,

Hay: E=EN—EL=_13'6 186 5y
M 42 22 20

. 5 . 5 . hc
Khi e nhay tir O vé M tac la quy dao 5 vé quy dao 3,nang luong la: Z =E. —-E;

Hay: he _ =Eqg-Ey= —136_-136 = 1088 &V (2) Ly (2) chia (1) tacd: 6751,=256),=> A = 2%
A, 52 32 1125 A, 675

Bal 10: Theo mau nguyén tir Bo thi trong nguyén tu hidrd, ban kinh quy dao dimg cua electron trén cac quy dao la r, =
n’ry, Vi 1,=0,53.10"%m; n=1,2,3, ... 1a cac s6 nguyén duong tuong ing voi cac muc nang lugng cua cac trang thai dung
cua nguyen tir. Goi v 1a toc do cua electron trén quy dao K. Khi nhay 1én quy dao M, electron c6 tc do bang

A. — B. 3v C. —= D. —
9 3

J§

HD Giai: Khi e chuyén dong trong trén cac quy dao thi lyc tinh dién Culéng doéng vai tro 1a lyc hudng tam

* /
k@zﬂe ° =mv’ & v= =le|.|[—5— |e| —
r r r mn’r, n\mr
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. e | k . el | k v 1 v
O quy dao K thi n=1 =>V=:U ——; O quy dao M thi n=3 =>V'==U —— Nén —==—>vVv'=— ChonD
1\mr, 3\ mr v 3 3

Bai 11: Mot electron chuyén dong voi dong nang 16 eV dén va cham véi mot nguyén tir Hidrd ¢ trang thai co ban. Sau
va cham nguyén tir Hidrd phat ra quang ph6 vach gdm mot vach mau lam va vach thtr nhat trong diy Laiman. Biét ning

136

luong & trang thai dimg cua nguyén tir Hidr6é duoc tinh theo cong thic E, =——-€eV véi n=1,2,3...... Gia thiét

trudc va sau va cham nguyén tir Hidrd luon dimg yén. Pong ning cua electron sau va cham bang

A. 13,60 eV B.12,6 eV C.3,40eV D. 3,25eV
‘ N E,
GIAL : q
* Sau khi va cham nguyén tit H chuyén 1én mttc NL E,. M
13 6
NL nguyén tir H nhan duoc la: W=E, - E; = +13,6
L v
=>W=12,75¢eV lam
* Pong nang cua el sau va cham : Wy = Wy — W = 3,25eV
Chon D.
K v E

Bai 12: Mirc ning luong cia cac trang thai dimg trong nguyén tir hidrd E, = -13,6/n* (eV); v6i n = 1, 2, 3... Mot

electron c6 dong ning bang 12,6 eV dén va cham véi nguyén tir hidré dung yén, ¢ trang thai co ban. Sau va cham

nguyén tir hidré van ding yén nhung chuyén dong 1én mirc kich thich dau tién. Pong ning ciia electron sau va cham 1a
A.24eV. B.1,2eV. C. 10,2 eV. D.32eV.

HD giai: Nang lugng ma nguyén tir hidro nhan: W =W, - W, =-13,6/4 (eV) — (- 13,6) (eV) = 10,2 (eV)
Dong nang cua electron sau va cham la : Wd= 12,6 (eV) — 10,2 (eV) = 2,4 (eV). Chon A

Bai 13. Chiéu 4nh sang don sic c6 budc song 0,30 pm vao mot chat thi thiy chit d6 phat ra anh sang c6 bude song 0,50
pm. Cho rang cong suat cua chum sang phat quang chi bang 0,01 cong suat ciia chum sang kich thich. Hay tinh ti s6
gitia sO ph6ton anh sang phat quang va so ph6ton anh sang kich thich phat trong cing mot khoang thoi gian.

HDGiﬁi:nle:ﬂ:Vﬂ;n’:\M:M M;@H:EZWA:0’01W/1=0,017=1,7%_
¢ hc he & hc he n Wi WA
A A

Bai 14: Vach thtr 2 cta day Laiman c6 A= 0,1026pum . Cho blet nang luong can thiét t6i thiéu dé but electron ra khoi
nguyén tir hidro tir trang thai co ban 1a 13,6eV . Budc song ngin nhit cia vach quang phd trong diy Pasen bang bao
nhiéu ( dap an : 0,832um )

Giai 1: +Vach thir 2 ung mirc nang lugng m=1->n =3, A,; =0,1026 um

+Vach cudi cung c6 budc song nho nhat rng voi mire nang lugng m =1->n = oo:

g =t 1 911267°m=0,0911um
- 1 1 R
Ruz =)

+Budc song ngin nhit cua vach quang phd trong diy Pasen m=3 ->n = o

A,=—2 =9 _0 8201403455 °m=0,82.m
1 1 R
Rulze =22

hc
Gidi 2: +Vach tht 2 (ng v6i mirc ning lugng n =3 => m= 1, theo Anh xtanh: — =E, —E, véi Ay =0,1026 m
1
+Vach cudi cung ¢ budc soéng nhé nhét tng véi mire nang luong m =1->n = oo

hc hc

— —E,-E =136eV=>4, = =0,09134.m
0l 1
1 1 1 1 1 1
= =+ => = —
/lwl /1003 /’131 2’003 2"001 /131
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1 _ 1 1 __, _ AsA _ 0,09134.0,1026
A A, Ay “* " A,—A., 0,1026—0,09134

= 0,83228,m

.. : s 13,6 . :
Bai 15: Muc néng lugng trong nguyén tir hidrd duge xac dinh bang biéu thirc E = - —— (eV) voin e N*, trang thai co
n

ban ng voi n = 1. Mot dam khi hidr6 dang ¢ trang thai kich thich va electron dang ¢ qui dao dimg N. Ti sO gilta budc
song dai nhat va ngan nhat ma dam khi trén c6 the phat ra khi chuyén vé trang thai dirng c6 mtrc nang luong thap hon la
A. 16/9. B. 192/7. C. 135/7. D. 4.

hc 15

Gidi: '~ =Ey-Ex=E; E; = 13,6 1-— 13.6. —

1a1. A N K 4 1= ( )= 16
hc e A 135
—=En-Ev=E4-E3=13,6( =- —)=13.6 => T = — Chen C
A TR ( ) 169 A T

Bai 16: Khi eléctrén ¢ quy dao ding thar n thi ning lwong ctia nguyén tir hidro duge xac dinh boi E, =-13,6/n%(eV),
Véi ne N*. Mot dam khi hidro hap thu ning lugng chuyén Ién trang théi dimg c6 ning lugng cao nhét 1a E, (ing V6i
quy dao M). Ti sb gitra budc song dai nhat va ngan nhat ma dam khi trén co thé phét ra 1a

A. 2718, B. 32/5 C. 32/27. D. 32/3.
Giai: 4 ——"C __ NC GiE —-136ev
E —E 1 1
Solm o
Ta dé thay:
b oA =hy oA =h,= hc _ hc _ 36hc ()
N -SE  5E
¥ 22) 36
A
Min =hgg = Ay =hg = e = d - one (b) = :g-})ép an B.
N —8E,  8E, Mrin D
3 1 9

Bai 17: Kich thich cho cac nguyén tir hidro chuyén tir trang thai co ban 1én trang thai kich thich sao cho ban kinh quy
dao ding ting 25 lan. Trong quang phd phat xa ciia nguyén tir hidro sau do, ti s6 gitta budc song dai nhit va bude song
ngén nhat 1a:

A.384/9 B.384/3 C.384/11 D.384/25

HD Giai:
Nguyén tir hidro chuyén tir trang thai co ban 1én trang thai kich thich sao cho ban kinh quy dao dimg tang 25 lan (tirc 1a
chuyén 1én trang thai n=5 - Trang thai 1)

(ning lugng bé nhat — chuyén tir trang thai 5 sang trang thai 4)

Buéc séng dai nhat A, =

5 4
Budc song ngin nhat Ay = (nang lugng 16n nhit — chuyén tir trang thai 5 sang trang thai 1)
57 -1
3 13,6 N 13,6
/1454 _E-E 5 12 384
151 ES—E4 _13,6+13,6 9
52 42

, 13,6
Bai 18: Muc nang lugng ctia nguyén ti hidrd cé bieu thac: E, =— —(eV) (n=1,2,3,..).

Kich thich nguyén tir hidrd tir quy dao dirng m I1&n quy dao ding n bang phdtdn cé ning lugng 2,856 eV, thdy ban
kinh quy dao ding tang lén 6,25 lan. Budc séng nho nhit caa birc xa ma nguyén tir hidrd cd thé phat ra 1a bao nhiéu?
Biét hang sb Plang h = 6,625.10*J.s; toc d6 anh sang ¢ = 3.10%m/s; dién tich nguyén t6 e = 1,6.10™°C.
A.4,06.10°m B.9,51.10°m  C.487.10'm  D.1,2210"m
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r=n’r, =>r =6,25r, =>n’r, =6,25m’r, =>n* =6,25m* (1)

Giai:
E +g:En:>—13’6+2,856:—13’26 (2
n

m m2
Thé (1) vao (2):
_13,26 1 2.856=— 13,62 =52 856 13,26 B 13,6 2:13,6(%— 1 )= 71,24 o m=5
m 6,25m m 6,25m m- 6,25m m
£ =E,—-E = (13;6 — 13’26) = 1632 =13,056eV=> A . = he =9 514.10°m. Chon B
Aoin 1 5 125 13,056.1,6.10

Bai 19: Biét 4nh sang kha kién c6 buéc song 0,38um< A < 0,76um . Trong quang phd hydro cé bao nhiéu birc xa trong
viing anh séng kha kién trén.
A4 B.6 C.8 D.9

Giai: Ving anh sang kha kién tuong ung cac tia thuoc diy banme voi qui dao nho nhat:n=2 (L)

N he
=>%=En _E, = 18,6(1/4+1/n%) x1,6.10-19

=> Dung mode 7 (table) chan tir 0,38um<X <0,76um =>n={10,..,3} => 8 btrc xa. Chon C

Bai 20: Theo miu nguyén tir Bo, trong nguyén tir hidrd, chuyén dong cta électron quanh hat nhan 1a chuyén dong tron
deu. Ti so giita toc do cta €lectron trén quy dao K va toc do cua électron trén quy dao M bang

| A0 B. 2. C.3, D. 4.
Vv
Giai: nV, =constant -1V, =3V, —>V—K =3
M

‘ Bai 21: Cho mdt chum electron ban pha nguyén tir hidro o trang thai co ban dé kich thich chung.

a. Xac dinh van toc nho nhit dé sao cho n6 c6 thé lam xuét hién tat ca cac vach cua quang phd phat xa cta hidrd.
b. Muon cho quang pho hidr6 chi xuat hién mét vach thi nang lugng ctia electron phai nam trong khoang nao?

Huwéng din gidi:
’ , - 5 A 5 . A ’ . 9t 1.t A , 1316
a. Cac muc nang lugng clia nguyén tir hidro dugc xac dinh boi bicu thie: E| = —— (eV)
n

Dé lam xuét hién tit ca cac vach quang phd hidrd thi ning lugng cua electron phai du l6n, dé kich thich nguyén tir hidro
toi trang thai N — oo (lic do nang luong ctia nguyén tir hidrd bang 0).

Theo dinh luat bao toan nang lugng: W =E_—E, =13,6eV

Nang lugng nay cua electron dudi dang dong nang, do vay:

-19
2 V' m 91.10

b. Pé chi xuat hién mot vach thoi thi sau khi bi electron kich thich nguyén tir chi nhay 1én mirc L. Nghia la nang luong
cua electron phai thda man diéu kién:
E, —E, <W<E, —E, (L Ung v6i n=2, M ing véi n=3)

_f_;6+13,6 <W <—l§—;6+13,6 (V) < 10,2eV <W <12,09V .

6. Luyén tdap trac nghiém:
Cau 1: Trong nguyén tir hydrd, xét cac mirc nang luong tir K dén P c6 bao nhiéu kha ning kich thich dé éléctron ting
ban kinh qu¥ dao 1én 4 1an ?

Al B. 2 C.3* D. 4
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Cau 2 : Trong nguyén tir hidrd, électron tir quy dao L chuyén vé quy dao K c6 ning luong Ex = —13,6eV. Budc song
burc xa phat ra bang 1a 1=0,1218m. Mirc nang lugng tng véi quy dao L bang :

A. 3,2eV B.-3,4eV * C.-4,1leV D. -5,6eV
Cau 3 : Chum nguyén tir H dang & trang thai co ban, bi kich thich phat sang thi ching c6 thé phat ra téi da 3 vach
quang phé. Khi bj kich thich electron trong nguyén tir H da chuyén sang quy dao :

A M* B. L C. 0O D. N
Céau 4: Cho: 1eV = 1,6.10™J ; h = 6,625.10*Js ; ¢ = 3.10%m/s . Khi électron (lectron) trong nguyén tir hidrd chuyén tir
qui dao dung c6 nang lugng E,, = - 0,85eV sang qui dao dung ¢6 nang lugng E = - 13,60eV thi nguyén tir phat birc xa
dién tir c6 budc song

A.0,0974 pm.* B. 0,4340 um. C. 0,4860 pm. D. 0,6563 um.
Cau 5 : Trong nguyén tir hidrd, ban kinh Bo 1a r, = 5,3.10""'m. Ban kinh quy dao dimg N 13
A. 47,7.10"m. B. 84810”m* C.21,2.10M"m. D. 132,5.10m.

HD: Quy dao dimng N img véin=4 =>r=n’,=16.5,3.10™ = 8,48.10"°m.= 84,8.10™"'m.Chon B
CAu 6: Cho ban kinh quy dao Bo tht nhét 0,53.10° 10 m. Béan kinh quy dao Bo thtr nam la:

A.2,65.10"m B.0,106. 10 m C.10,25.10" m D. 13,25. 10 m*
Cau 7 : Biét hiang sb Pling h = 6,625.10.s va d6 16n cua dién tich nguyén t6 13 1,6.10™°C. Khi nguyén tir hidrd
chuyén tir trang thai dung c6 nang lugng -1,514 eV sang trang thai dung c6 nang luong -3,407 eV thi nguyén tir phat ra
burc xa co tan soO

A.2,571.10" Hz. B. 4,572.10"*Hz.* C. 3,879.10"Hz. D. 6,542.10"Hz.
Céau 8: Cho: 1eV = 1,6.10™ J; h = 6,625.10* J.s; ¢ = 3.10° m/s. Khi électron (électron) trong nguyén tir hidré chuyén
tr qui dao dung co6 nang lugng -0,85 eV sang qui dao dung c6 nang lugng -13,60 eV thi nguyén tur phat btrc xa dién tur
€6 budc song

A. 0,4340 um B. 0,4860 um C.0,0974 um * D. 0,6563 um
Cau 9.,Mot nguyén tir hidrd chuyén tir trang thai ding c6 ning lugng Ey = -1,5¢V sang trang thdi ning
lugng E| = -3,4ev Budc song cia buc xa phat ra la:

A.0,434um B. 0,486um C. 0,564 D. 0,654pum*
Cau 10. Budc song dai nhat trong diy Banme 14 0,6560 um. Budc song dai nhit trong diy Laiman 13 0,1220 um. Budc
song dai thu hai cua day Laiman la

A. 0,0528 um B. 0,1029 um* C.0,1112 um D.0,1211 um
Cau 11. Cho budre song clia 4 vach quang phd nguyén tir Hydro trong day Banme 1a vach @ H_ =0,6563m, vach
lam Hﬁ =0,4860um, vach cham Hz =0,43404m, va vach tim H; =0,4102m. Hay tim budc song cta 3 vach

quang phé déu tién trong ddy Pasen & ving hong ngoai:

Ay =1,8729m Ay =1,8729,m Ay =1,7829,m Ay =1,8729,m
A {2,=1093um  B.{A,=12813um  C.{A,=18213um D. | A, =1,2813um
oy =1,2813um gy =1,093m Ay =1,093m gy =1,9031m

Cau 12: Trong quang phd vach ciia hidré budc song dai nhét trong ddy Laiman bang 1215A° , budc song ngin nhit
trongday Ban-me bing 3650A° .Tim ning lugng ion hod nguyén tir hidro khi electron & trén quy dao ¢ ning luong thip
nhat 14 : ( cho h=6,625.103%s ; c= 3.10%m/s ; 1A°=10"" m)

A. 13,6(ev) B. -13,6(ev) C. 13,1(ev) D. —13,1(ev)
Céau 13. .Biét miic ning lugng tmg voi qui dao dimg n trong nguyén tw hidrd : E, = -13, 6/n (eV); n = 1,2,3, ... Electron
trong nguyén tu hidrd ¢ trang thai co ban dugce kich thich chuyén 1én trang thai c6 ban kinh qui dao ting 1én 9 lan. Khi
chuyén doi vé mitc co ban thi nguyén tir phat ra birc xa c6 ning lugng 16n nhét 1a

A.13,6eV. B.12,1eV C.10,2eV D.45eV

Cau 14. Mitrc ning luong cta cac quy dao ding cua nguyén tir hidrd 1an luot tir trong ra ngoai 1a E; = - 13,6 eV; E, = -
34¢eV;E;=-15¢eV; E;=-0,85eV. Nguyén tir & trang thai co ban c6 kha nang hap thu cac photon cé nang lugng nao
dudi day dé nhay 1én mot trong cac mirc trén:

A. 12,2eV B.3,4eV C.10,2eV D.19eV
Cau 15. Trong nguyén tir hidré6 mirc nang luong g véi quy dao dung thir n duge cho boi: E, = - 1\;) 6 eV . Nang
lugng tmg véi vach pho H 1a

A.2,55eV B. 13,6 eV C.34¢eV D.19eV
Cau 16: Budc song tng véi bdn vach quang phd Hydro 1a vach tim: 0,4102um; vach cham: 0,4340zm; vach lam:
0,4861.m ; vach do: 0,65634m . Bdn vach nay mg v6i sy chuyén cua électron trong nguyén tir Hydro tir cac quy dao
M, N, O va P vé quy dao L. Hoi vach lam ing véi sy chuyén nao ?

A. Su chuyén ML B.Su chuyén N—L C.Su chuyén O-L D. Su chuyén PoL
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Cau 17. Cho h = 6,625.10°%.s ; ¢ = 3.10% m/s. Mtic ning luong cua cac quy dao dimg cua nguyén tir hidrd 1an luot tir

. ) 13,6 . .
trongrangoai la— 13,6 eV;-3,4eV;-1,5eV ... véi: E,= ——— eV ;n=1,2, 3 ... Khi electron chuyén tir mitc ning
n’

luong img véin =3 vé n = 1 thi s& phat ra birc xa c6 tan so:
A.2,9.10" Hz B.2,9.10" Hz C.2,9.10" Hz D. 2,9.10" Hz
Cau 18: Biét vach thir hai cua ddy Lyman trong quang pho cua nguyén tir hidrd c6 bude song 1a 102, 6nm va nang
luong t6i thiéu can thiét d& bt électron ra khoi nguyén tir tir trang thai co ban 1a 13,6eV. Budc song ngan nhat cta
vach quang phé trong day Pasen la
A. 83,2nm B. 0,8321um C.1,2818m D. 752,3nm
Cau 19. Budc song dai nhat trong diy Banme 13 0,6560pum. Budc song dai nhat trong ddy Laiman 1a 0,1220um. Budc
song dai thu hai cua day Laiman la
A. 0,0528pum B. 0,1029um C.0,1112pum D. 0,1211um
Cau 20. Budc song cua vach quang phd thir nhét trong diy Laiman 14 122 nm, budc song ciia vach quang phd thir nhat
va thir hai ciia ddy Banme 1a 0,656pum va 0,4860um. Budgc song cua vach thir ba trong day Laiman 1a
A. 0,0224pm B. 0,4324pum C. 0,0975um D. 0,3672um

* Sir dung dir kién sau:Trong nguyén tir hidrd, gia tri c4 mirc ning nwong Gng véi cic quy dao K, L, M, N, O lan
lwgt 12 -13,6 eV; -3,4 eV, -1,51 eV, -0,85 eV; -0,54 eV. Tra 161 cau 21; 22:
Cau 21: nguyén tir c6 mirc nang luong nio trong cac mirc dudi day? Chon két qua ding trong cac két qua sau:

A.E=-242.10%] B.E=-2,42.10"] C.E =-2,40.10"%) D.E =2,42.10"

Cau 22: nguyén tir hidrd c6 thé phat ra mot buc xa c6 budce song trong chan khong nao trong cac bude song dudi day?
Chon két qua ding trong céc két qua sau:

A. 4 =102,7 um B. 1 =102,7 pm C. 4 =102,7 nm D. 4 =102,7 m.

Cau 23: Trong quang phd vach ciia nguyén tir H, ,budc song ctia vach thir nhat trong ddy Laiman 1 121,7nm , cua
vach thir nhét trong ddy Banme 14 656,3nm .Budc song cta vach thir hai trong day Laiman 1a

A.102,7nm B. 132,6nm C. 137,02nm D.128,23nm
Cau 24: Budc séng cia vach do va vach lam trong diy Banme ciia quang phd H, 12 0,656 22 m va 0,486 £ m .Budc
song cta vach dau tién trong day Pasen

A.1875um B.0,1875 um C.0,875um D.0,0875 um
Céau 25: Khi electron & qui dao dung thir n thi nidng lugng cia nguyén tr Hydro dugc tinh theo cong thirc
E, = _@ eV (n =1, 2, 3, ...). Khi electron trong nguyén tir Hydro chuyén tir qui dao dimg thir n = 3 sang qui dao
n’

dirng n = 2 thi nguyén tir Hydro phat ra photon trng v&i buic xa c6 budc song bang:

A. 0,4350 um B. 0,4861 um C. 0,6576 um D. 0,4102 um
Cau 26: Tan s 16n nhét va budc song nhé nhét cia diy Laiman 1a:

E
A. f E ; )\‘min:L B. fmax:_o; 7\‘min:1 Q fmaxzi; 7\‘min:E D. fmaxzi; 7\‘min:E
" hc’ E, h E, h E, hc E,

Cau 27: Tan sb 16n nhét va bude song nhod nhit cua diy Banme la:

o .y 40 g —Eo'x_=4_hCCf By 4 5 B, _4hc

A. fmax = Mmin T “lmax T 00 min min max min
4hc E, 4h E, " 4h E, 4hc E,

CAau 28. Tan s6 16n nhat va budc song nho nhit ciia day Pasen la:

E E E E h
A fmax :9_;:1 7\’min =9E_hc B. fmax :9_hoC’ }\'min :E_h C. fmax :9_hoc’ 7\‘min :9E_hc D. fmax :g_l,:’ x‘min :E_

0 0 0 0
Cau 29: Theo tién dé cta Bo, khi électron trong nguyén ttr hidrd chuyén tir quy dao L sang quy dao K thi nguyén tur
phat ra photon cé budce song A, khi électron chuyén tir quy dao M sang quy dao L thi nguyén tir phat ra ph6ton c6 budce
s6ng As, va khi électron chuyén tir quy dao M sang quy dao K thi nguyén tir phat ra photon c6 budc song Ag,. Biéu thirc
Xac dll’lh 7\31 la

D }\‘ 3= 132 21

A
A. 7\,31 = @ B. 7\.31 = 7\.32 - 7\.21. C. 7\.31 = }\.32 + }\.21. .
21 2’31 /121 + 131
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Cau 30: Khi nguyén tir Hidro chuyén tir trang thai dimg c6 ning lugng E, vé trang thai ding c6 nang luong E_ thap
hon, n6 c6 thé phat ra mot photon co tan sd xac dinh theo cong thirc nao sau day? Biét h la hing sé Pling, E, la nang
luong & trang thai dirng co ban. Chon dap an dling.

A f :L(nz—mz) B. leﬁiz—in C. f:E(i—ij D. f :E(nz—mz)
E, E,\m® n h

Céau 31: Trong quang phd vach ctia nguyén tir H, ,biét tin sb ciia vach quang ph dau tién trong diy Laiman 1 f;=
2,46.10"°Hz va tan s cua vach k& voi né trong day 1a f,= 2,92.10™ thi tan s ciia vach quang pho H . laf trong day
Banme la

A. 0,46.10*Hz B. 0,56.10"°Hz C. 0,66.10"°Hz D. 0,36.10"°Hz
Cau 32: Cho biét budc song dai nhét ciia ddy Laiman , Banme va pasen trong quang pho phat xa ciia nguyén tir hydrd
1an luot 1a A1 ,Ap,ks . C6 thé tim duge bao nhiéu bude séng clia cac bire xa khac.

A 2 B.3 C.4 D.5
Cau 34: Mot photon c6 nang luong 1,79(eV) bay qua hai nguyén tir 6 mue kich thich 1,79(eV), narn trén cung phuong
ctia photon téi. Cac nguyén tir nay co thé ¢ trang thai co ban hodc trang thai kich thich. Goi x la s6 photon co thé thu
dugc sau do, theo phuong ciia photon toi. Hay chi ra dap sb sai:

A x=0 B.x=1 C.x=2 D.x=3
Cau 35: Goi A,Vva A, lan lugt 1a 2 bude song ciia 2 vach quang phd thir nhat va thtr hai trong diy Lai man. Goi A la
budc séng cia vach H g trong diy Banme. Xac dinh mdi lién hé Aoy A,

I VS T O R O A P
A, A A, A, A A, A, A, A

o o o
Cau 36: Mot nguyén tir hidrd dang & trang thai co ban, hip thu mot photén co ning luong €, va chuyén 1én trang thai
dirng tng v&i quy dao N cua électron. Tir trang thai ndy, nguyén tir chuyén vé cac trang thai dimg c6 muc niang luong
thip hon thi c6 thé phat ra photon co ning lwong 16n nhat 1a
A. 3g,. B. 2¢,. C. 4e,. D. g,

Cau_37: Ning luong cua nguyén tir hidrd cho béi biéu thirc E, =

trang thai co ban buc xa dién tur co tan s6 f, sau d6 dam khi phat ra 6 buc xa c6 budc song khac nhau. Tan sb f1a:

A. 1,92.10% Hz B. 3,08.10° MHz C. 3,08.10™ Hz D. 1,92.10”° MHz
Cau 38: Trong nguyén tir hidré cac mirc ning lwong duge mé ta theo cong thirc E = - A/n? trong d6 A 13 hing sb
duong. Khi nguyén tir dang ¢ trang thai co ban thi bi kich thich boi dién trudng manh va lam cho nguyén tir co thé phat ra
t6i da 15 birc xa. Hoi trong cac birc xa ma nguyén tir hidrd c6 thé phat ra trong truong hop nay thi ti sb vé budc song giita b
xa dai nhat va ngén nhit 1a bao nhiéu?

A. 795 B. 900/11 C.129 D.6
13,6

— €V. C6 mot khéi
n

Cau_39: Céac mirc ning lwong ciia nguyén tr Hidro duoc tinh gin dung theo cong thirc: E, = —

khi hidro dang ¢ trang thai co ban trong diéu kién 4p suét thap thi dugc chiéu téi mot chim cac photon c6 mirc ning
lwong khac nhau. Hoi trong cac photon ¢ ning luong sau ddy photon nao khong bi khéi khi hip thu?

A.10,2eV B. 12,75eV C. 12,09eV D. 11,12eV
Cau_40: Khi électron & quy dao dirng thtr n thi nang lwgng ctia nguyén tir hidré dugce xac dinh boi cong thic E, = -
A/n? (J) (véin =1, 2, 3,...). Khi électron trong nguyén tr hidré chuyén tir quy dao dimng n = 3 vé quy dao dimg n = 1 thi
nguyén tir phat ra photon co bude song Ay. Khi électron chuyén tir quy dao dimg n = 5 vé quy dao ding n = 2 thi nguyén
ttr phat ra photon co budc song A,. Moi lién hé giita hai budc song Ay va A, la:

A. }\,2 = 47\.1 B. 277\.2 = 128;\,1 C. 1897&2 = 8007\.1 D. 7\.2 = 57&1
CAu_41: Muc ning luong E, trong nguyén tir hidré dugc xac dinh E, = - E¢/n® (trong d6 n 13 sb nguyén dwong, Eq la
ning luong Gmg véi trang thai co ban). Khi e nhay tir quy dao thir ba vé& quy dao thir hai thi nguyén tir hidrd phat ra birc
xa c6 budc song Ao. Néu électron nhay tir quy dao thr hai vé quy dao thtr nhat thi budc song cua birc xa duoc phat ra s&
la:

A. Aol15 B. 5A/7 C. % D. 510/27.

‘ CHU DE 3. CAC BUC XA KHONG NHIN THAY.
TIA HONG NGOAI- TIA TU NGOAI- TIA RON-GHEN (TIA X)-

1. Kién thirc:
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Tia hong ngoai: 1a song dién tir c6 bude song 16n hon bude sdng cua anh sang d6 va ngin hon bude song cua song vo
tuyén (0,76 um <A < 1 mm).

Tia tir ngoai: 14 song dién tir c6 budc song ngin hon budc séng cua anh sang tim va dai hon budc séng cua tia
Ronghen (Inm <A <0,38 um).

Tia Ronghen: 1a song dién tir c6 budc séng 10n ngan budc song cua tia tir ngoai va dai hon budc song ciia tia gamma
(10-" m< A <10® m).

2.Cong thirc:

1 . 1
Theo DLBT néng lugng: e.Uak = E m.v?. Khi Uak > Up=>V -> Viax ( Wemax ) €.Ug = E m, .Vrznax .

; hce 1 hc .
- Budc song nho nhat cia tia Ronghen: hf,, = ——=>=mv? => )\, = N ( Bién ap giira hai cuc cua ong: Uak)

Min d
o 2eU 2eU,
-Vantdéc: v=_|—— VaVmx =
me me

- Pong ning cia electron khi dap vao dbi catét (dbi am cuc) : E, =

mv?

2
U 12 hiéu dién thé gitra andt va catdt; v 1a van tdc electron khi dap vao ddi catdt
Vo 1a van toc cua electron khi roi catot (thuong vo = 0); m= 9,1.10°% kg 1a khoi lugng electron

2
mv;

2

=le|U +

1
- Cong cua lyc dién : |e|U = E mv?
_Aqg _Ne
At At
-Nhiét lugng toara : Q =P.t; ( Cac hiang sé : me=9,1.10% kg, e = 1,6.10™)

-Cong suat téoa nhiét : P=U.I, |

2.Cdc dang bai tdp va trac nghiém:.

DANG 1: Tim buéc song nho nhit do tia X phdt ra (hay tin sé lon nhit)
1.PPG va Huéng dan:

U, : dién ap dat vao Andt va Katdt ciia dng Cu-lit-gio(6ng Ronghen)

- Hién tuong: khi cac electron dugc ting toc trong dién trudng thi ning lugng ciia chung gdm dong ning ban dau cuc
dai va nang luong dién truong cung cap.

- Khi dap vao dbi 4m cuc thi ning lwong gdém nhiét lvong (1am néng ddi 4m cuc) va ning luong phét tia X.

-> Ning luong dong electron = ning luong tia X + Nhiét ning (nhiét ning rat 16n so véi ning luong tia X)

Se=5,+Q02¢ & Esg:ESg:ﬂx ZE Véie=/el Uak .
X X ¢
A L L Ay o e . \ hc C
Suyra: 42> Vay budc song ngan nhat cua tia X phatrala: A, = => fp= ——
€ | AK | € | UAK min

2.Cac Vidu :

Vidul: Trong mot 6ng Ron-ghen. Biét hiéu dién thé giita andt va catot 1a U = 2.10° (V). Hay tim budc song nho nhat
Amin cua tia Ron- ghen do Ong phat ra? .

i 1
HD Giai: Taco: E,= Emv2 =eU.

hc hc
Khi électron dap vao catdt : Tacod:e<eU.=>hf= 7 <eU= 42> T
e
hc

Vay budc song nho nhat cta tia Ron-ghen 13 : Apin = T
(]

Thay s6 : U=2.10°=20.10° (V) ; h=6,625.10> (J.s)
e=1,6.10"(C) ;¢ =3.10° (m/s).

_ 6,625.107%.3.10°

Vay: Ao = —0,62.102(m) = 0.62( pm) .
» 16.10°.3.10° (m) (pm)

Vidu2: Higu dién thé giita anot va catot ciia ong Ronghen 1a 18,75kV. Cho e=1,6.10"°C, h=6,625.10*s,
¢=3.10°m/s. Bé qua dong ning ban dau ciia electron. Budc song nho nhat ma tia Ronghen phat ra 14 bao nhiéu?
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hc
TlelU,

Gidi: -Van dung cong thuc: 4, -Thay s6: ta duge: A, =0,6625.10"°m

Mé rong: Ciing bai toan trén yéu cau tim fia thi 4p dung cong thirc fim=

min

Vi du 3: Ong Ronghen dat du6i hiéu dién thé Uak = 19995 V. Tinh budc song ngin nhit cia tia X ma 6ng c6 thé phat
ra.

hc hc

Giai . Taco: eUp > ¢ = = = Amin = =6,2.10% m.

AK

Vi du 4: Hiéu dién thé giira hai dién cyc cua 6ng Cu-lit-gio (6ng tia X) 1a Uak = 2. 10" V, bo qua dong niang ban dau
ctia électron khi burt ra khoi catdt. Tinh tan s 16n nhat ctia tia X ma 6ng c6 thé phét ra.

Giai . Taco: eUnk = hfrax = Frrax = K =0,483.10"° Hz.

Vi du 5: Trong dng Cu-lit-gio, éléctron dap vao anét c6 toc do cuc dai bang 0,85¢. Biét khdi lugng nghi cua éléctron 13|
0,511MeV/c”. Chum tia X do dng Cu- lit-gio ndy phat ra cd budc séng ngin nhét bang;]
A. 6,7pm B. 2,7pm C.1,3pm D.3,4pm

GIAI: Dong ning électron khi dap vao catt: K= ;—1 myc? = 0,89832.m,.c°.

(o)

Pong ning ndy bién thanh niang lugng phd ton: K=h.c /A = A =hc/K =h/0,89832 m,.c
A=h.c/0,89832.0,511.1,6.10"° = A1 =2,7.10"m Chon B

3.Tric nghié¢m:

Cau 1: Dién ap cuc dai giita andt va catbt cia mot dng Cu-lit-gio 1a 18,75 KV. Biét d6 1on dién tich électron (électron),

tbc do sang trong chan khong va hing sé Pling lan luot 1a 1,6.10™°C ; 3.10% m/s va 6,625.10*J.s. Bé qua dong ning

ban dau ciia électron. Budc song nho nhit ciia tia Ronghen do 6ng phat ra la

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

Céu 2: bién ap cuc dai gitra andt va catdt ciia mot 6ng Cu-lit-gio 1a U, = 25 kV. Coi vén tbc ban dau caa chum électrén

(Clectron) phat ra tur catdt bang khong. Biét hang s6 Plang h = 6,625.10%].s , dién tich nguyén t6 bang 1,6.10™°C. Tan

s6 16n nhét cua tia Ronghen do dng nay cé thé phat ra 1a

A. 6,038.10"° Hz B. 60,380.10"° Hz. C. 6,038.10"° Hz. D. 60,380.10* Hz.

Cau 3: Trong mot éng Cu-lit-gio , biét hiéu dién thé cuc dai gitia andt va catdt 1a U, = 2.10°V. Hay tinh budc song nho

nhit cua tia Roghen do 6ng phat ra :

A. 0,62mm B. 0,62.10°m C.0,62.10°m D. 0,62.10%m

Cau 4: Ong Cu-lit-gio hoat dong véi hiéu dién thé cuc dai 50(kV). Budc song nho nhit cua tia X ma 6ng co thé tao ra

la:(ldy gan diing). Cho h = 6,625.10%*J.s, ¢ = 3.10%(m/s).

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

Cau 5: Pién 4p cuc dai giita andt va catdt cia mot dng Cu-lit-gio 1a U, = 18200V .B6 qua dong ning ctia électron khi

llagl'rt khoi catdt .Tinh budc song ngin nhét cua tia X do éng phat ra .Cho h = 6,625.10°%s ; ¢ = 3.10°m/s ; |e| = 1,6.10°
C:

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

Cau 6: Mot 6ng phat ra tia Roghen, phét ra btc xa c6 budc song nho nhat 1a 5.10"°m. Tinh ning lugng ciia photon
tuong Ung :

A. 3975.10™%) B. 3,975.10™ C. 9375.10™) D. 9,375.10™"

Qéu 7: Hi€u dién thé cuc dai gilra hai cuc cua ong Cu:ll’t-gio 1a 15kV. Gia st electron bét ra tir cathode c6 van tdc ban
dau bang khong thi budc song ngan nhat cua tia X ma ong co6 thé phat ra 1a bao nhiéu ?
A.755.10%m B. 82,8.10"m C.755.10"m D. 82,8.10%°m

DANG 2: Tim vin téc cuc dai ciia electron khi ddp vao Anot. Tinh cwong dp dong dién qua éng Cu-lit-gio
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1.PPG va Huwéng din: Néu bo qua dong niang ban dau cua e, Ta van dung cong thirc:

m,v’ .
Wd = ——=/e/U ,, 13 ndng lugng do dién truong cung cép.
. 2/e/U
-Ttr 46 suy ra dugc toc d6 v:  v= |——2&
me
. : o Ag Ne
- Cuong d6 dong dién qua ong Cu-lit-gio: 1=—=—
g d¢ gdien q g g AL AL
. . x Aq Ne At.l
- S0 électron trung binh qua ong trong moi gidy: Tu Kq = E =>N=—-
e

2. Céc Vidu

Vidu I: Higu di¢n thé gitta Anot va catot ctia dng Culitzo 1a 20kV. Cho e=1,6.10"°C, h=6,625.10"*Js, c=3.10°m/s. Bo
qua dong nang ban dau cua electron. Tinh van toc cta electron khi dap vao catot?

HD Giai: Vén dung cong thirc We=|e| Uak Va |e|lUax=W,=mv?/2 . ta c6 v=8,4.10"m/s.

Vi du 2: Mot 6ng Cu-lit-gio co cong suat trung binh 300W, HDT giita an6t va catot c6 gia tri 10 kV. Hay tinh:
a. cuong do dong dién trung binh va s6 €lectron trung binh qua ong trong moi gidy.
b. Tbc do cuc dai cla cac cac électron khi téi andt.

Giai :
p 300

a. cuong d6 dong dién trung binh I = U = 10,000 =0.03A

s6 électron trung binh qua dng trong mdi giy :
Aq N.e N = At.l 1.0.03 _1875.10%

—_
At At e 1610 19

-19
2eU _ \/2.1,6.10 10000 0o 109m/s

1
b. theo PLBT ning lyong taco: —m, v’ =elU =V = 1
2 m 9,1.10

e

Vi du 3: Mot éng Cu-lit-gio c6 cong sué‘g trung binh 400 W, dién ap hiéu dung gilra an6t va catot 1a 10 kV. Tinh:
a) Cuong d¢ dong dién hi€u dung qua 6ng.
b) Toc do cuc dai cua cac electron khi téi anot.

Giai.a) Taco: 1= UE=0,O4A. b) Ta c6: %mvfnax =eU0=eU\/§:> Vimax = wa =7.10" m/s.
m

3.Tric nghiém:

Cau 1: Hiéu dién thé “hiéu dung” giita anbt va cat6t cia mot 6ng Cu-lit-gio 1 10kV. Bo qua dong ning ciia cac
électron khi bat khoi catdt .Toc do cuc dai cua cac électron khi dap vao andt

A. 70000km/s B. 50000km/s C. 60000km/s D. 80000km/s

Cau 2: Trong mot dng Cu-lit-gio nguoi ta tao ra mot hiéu dién thé khong ddi giita hai cuc. Trong mdt phut nguoi ta dém
duoc 6.10* dién tir dap vao andt. Tinh cuong d6 dong dién qua éng Cu-lit-gio

A. 16mA B. 1,6A C.1,6mA D. 16A

Cau 3: Mot ong phat ra tia Roghen .Khi 6ng hoat dong thi dong dién qua éng 1a I = 2mA. Tinh sb dién tir dap vao d6i
am cuc trong moi gidy :

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

Cau 4: Mot dng phat ra tia Roghen .Cudng d6 dong dién qua dng 1a 16pum.Dién tich electron |e| = 1,6.10™°C. S6 electron
dap vao dbi am cyc trong mdi gidy:

A. 10" B. 10% C. 10" D. 10*°

Cau 5: Mot dén phat ra anh sang don sic c6 budce song 0,6pum. Cong suit bic xa cia dén 1a 10W .Cho h = 6,625.10*Js
; ¢ = 3.10°m/s .S6 photon ma dén phat ra trong 1s bang :

A.0,3.10% B. 0,4.10% C.3.10% D. 4.10%

DANG 3: Tinh Hiéu di¢n thé giiva Anét va Katot.
1.Cac Vidu:
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Vidu 1: Khi ting dién ap giita hai cuc ctua dng Cu-lit-gio thém 4 kV thi tdc do cac electron t6i andt ting thém 8000
km/s. Tinh toc d6 ban dau cua electron va dién ap ban dau gitta hai cuc ctia 6ng Cu-lit-gio.

Giai.

1 1 1 1 1
Tacé:eU = > mv% e(U + AU) = eU + eAU = > m(v + Av)? = > mv? + eAU = > mv? + mvAv + > mAV?

1 eAU 1 MAV? my?
> eAU=MVAV+ —mAV S v= — 2 —8410°m/s: U= — =2.10°V.
2 MAV 2e

Vidu2: Mot 6ng Ronghen phat ra burc xa c6 budc song nga‘in nhét 1a 0,04 nm. Xéc dinh hiéu dién thé cuc dai gitra hai
cuc cua ong.

hc hc
Giai Taco: eUpc > 6= — © Upkmax = ——— = 31.10° V.
A el

‘min

Vi du 3: Chum tia X phat ra tir mot 6ng tia X (ong Cu-lit-gio) ¢o tan so 16n nhit 14 6,4.10"® Hz. Bo qua dong ning cac
électron khi burt ra khoi catot. Tinh hidu dién thé giira anot va catdt cta dng tia X.

Gidi . Taco: eUnk = hfpay @ Upx = —™ =26,5.10° V.

Vi du 4: Néu HDT giira hai cyc cua mot ong Cu-lit-gio bi giam 2000 V thi toc d6 ctia cc électron ti andt giam 5200
km/s. Hay tinh HDT ctia ong va toc do cua cac électron.

. . 1
Gidi: Taco: V6i U s€ co v tuong tng theo CT : > m,.v’ =eU

Néu U — 2000 thi s& c6 v theo CT : %me.(v —-52.10°)* =e.(U —2000)

Vidu S: Khi hi¢u dién thé hai cuc dng Cu-lit -gio giam di 2000V thi tbc do cac électron toi andt giam 6000km/s. Thc
do électron to1 anot ban dau:

A =~5286.10'm/s. B ~3,06.10'm/s. C = 4,5.10'm/s. D =~6,16.10'm/s.

Giai: Véi van toc ban dau la v, dién 4p ban dau U ,, taco

1m(v0 —6.10°)% =|e|(U 5 —2000) < im(vg —12.10°v, +36.10%) = |e|U ., —|e| 2000
Sau khi dién ap giam : 2 1 2

< om12 10°v, +36.10') = —[¢[ 2000 = v,

m=9,1.10%kg,e=-16.10°C = dap an D Vv, =6,16.10'm/s.

2.Trac nghiém:

Cau 1: Mot dng Cu-lit-gio phat ra birc xa c6 budc séng ngin nhit 13 2,65.10 ' m .B6 qua dong ning ban du cia cic
électron khi thoat ra khoi bé mat catét .Biét h = 6,625.10°%s , e = 1,6.10™°C Dién ap cuc dai giira hai cuc ctia dng 1a :
A. 46875V. B. 4687,5V C. 15625V D. 1562,5V

Céau 2: Chum tia Roghen phat ra tir ong Cu-lit-gio, nguoi ta thiy c6 nhitng tia c6 tan sé 16n nhit va bang 5.10™ C.Tinh
hiéu dién thé cyc dai giita hai cuc cia 6ng :

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

Cau 3: Mot dng Cu-lit-gio phat ra birc xa c6 bude song nhod nhét 1a SA%. Cho dién tich electron 1a 1,6.10™°C, hing sb
Planck 1 6,625.10*Js, van téc cua 4anh sang trong chan khong 1a 3.10% m/s. Hiéu dién thé cuc dai U, giira andt va catot
Ia bao nhiéu ?

A. 2500 V B. 2485 V. C. 1600 V D. 3750

Cau 4: Mot éng Cu-lit-gio phat ra birc xa c6 budc song ngin nhat 1a 6,21.10™ m. Biét d6 16n dién tich électron
(8lectron), tc do sang trong chan khong va hang s6 Pling lan luot 1a 1,6.10™ C, 3.10° m/s va 6,625.10*" J.s .Bo qua
dong nang ban dau ctia électron. Dién ap cuc dai giita andt va catdt cia 6ng 1a

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

DANG 4: Tinh nhigt lwong lam néng déi Katot.
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1.PPG va Hudng din: Nhiét luong 1am néng ddi Katdt bang tong dong ning cia cac quang electron dén dap
vao doi Katot:

Q=W =N.W4=N.e.U,, .V6i N tong s6 quang electron dén doi Katot.

Ma Q= mC(t,-t;), voi C nhiét dung riéng cua kim loai lam d6i Katét

2.Cac Vidu:

Vidu 1: Mot dng tia X ¢ cong suit 360 W. Coi rang ctr 1000 electron téi dap vao ddi catot thi c6 mot photon bét ra
v6i budc song ngin nhat c6 thé. Nguoi ta 1am ngudi dbi catot bang mot dong nude co luu lugng 0,25 lit/phut va co nhiét
d6 ban dau 1a 10°C. Biét khdi lugng riéng cua nudc D, = 1000 kg/m®. Nhiét dung riéng cua nuéc C, = 4180 J/kg.K.
Nhiét d ctia nudc khi ra khoi dng xap xi 1a

A. 30,65°C B. 10,34°C C. 20,65°C D. 34°C

Giai 1: 1000 electron chi cho 1 photon bat ra tirc 13 hiéu suat chi 0,01% nén c6 99,9% nang luong dung dé d6t nong
catot.ning luong dbt nong catot trong 1 phit 1a A=P.t.0,999 ning lugng nay truyén cho nudc va lam nuéc ndng 1én nén
ta co:

A=mc(t-to) => 360.60.0,999=0,25.10"°.1000.4180.(t-10) =>t=30,65" Chon A
Giai 2:
* Coi rang ctr 1000 electron toi dép vao do6i catot thi c6 mot photon bat ra voi bude song ngan nhat c6 thé => Pong
nang cua 999 el chuyén thanh nhiét lam néng doi K
* Trg 1 phut NL ctia chum el chuyén cho ddi K 14 : Q = Pt.999/1000 = 360.60.999/1000 = 21578,4]

21578,4

Ma Q=cm.At=> At=Q/lcm= ———— ~20,65" =>t=1t,+ At=30,65°C* Chon A
4180.025

Vidu?2: Mot 61}g Ronghen phat ra buc xa cé bude song nhod nhit 1a 6.10-10m. Dong dién trong ong lal =
4mA. Biét van toc cua electron khi buc ra khoi catot 1a 2.105m/s. Coi rang chi ¢6 10% so e dap vao doi
m =150g

catbt tao ratia X., chg kh("')i’ lugng cua ddi catdt la
phat hoat dong thi doi catot nong thém:
A 248C. B.326C c.473C D.549°C

va nhi¢t dung riéng la 1200J/kgdd. Sau mot

. mv;  hc
GIAL:+Ta Cé:Wd—Wd):h(ﬁ\{m =>W;= 20 +T—3310 J
‘min

. . I
+S6 el dap vao ddi K trong 1 phit: N= —.t =1510®
(]

+NL lam nong d6i K 13 : Q = Wd.N 90%=4455]=> Q=comAt=>At~248C.Chon A

Vidu3: Mot bng Ronghen phat ra buc xa ¢ bude song nho nhit 14 3.10™°m. Biét ¢ = 3.10° m/s; h = 6,625.10°* Js.
Pong nang cua €électron khi dap vao d6i am cuc la:
A.19,875.10° ). B. 19,875.10™% J. C. 6,625.10%° . D. 6,625.10° J.

HD Giii: Pong ning ciia électron khi dap vao d6i am cuc c6 thé mot phan hodc toan bo chuyén thanh niang lwong cua
. hc . , .
tia X: E mv§ > T ; dau = xay ra véi nhitng burc xa ¢6 budc song nho nhat, do do

-34 8
Loz o Nc 86251073107 ¢ o5 104 3 Chon C
2 ° 3.10

min

3.Tric nghiém:

Cau1:Moto ong Cu-lit-gio ¢6 dién 4 ap gilta hai déau éng Cu- lit - gio 1a 10KV véi 'dong dién trong dnglal=1mA. Coi
rang chico 1% sd e dap vao d6i Katdt tao ra tia X. Sau mot phiit hoat dong thi d6i Katdt néng thém bao nhiéu do.Cho
khdi lwong cua di Katdt 1a m = 100g va nhiét dung riéng 1a 120J/kgdo.

A) 49°C B) 3500°C C) 100°C D) chua du diéu kién dé tinh

Cau 2:Mot 6ng Culitgio co U a = 15 KV va dong dién chay qua 6ng 1a 20 (mA). Tinh nhiét lugng toa ra trén dbi Ka

t6t trong mot phut. Cho ring toan bd dong ning cua cac e 1am néng dbi K.
A) 20KJ B) 18 KJ C) 21 KJ D) 1800 J
Cau 3: Mot 6ng phat tia X ¢6 bude song ngan nhat 100 m.Néu mdi gidy co 2.10%5 éléchtron dap vao ddi ca tot thi nhiét
nang toa ra trén doi catdt trong mdi gidy 1a
A 4] B.8J C.0,4 D.40J

4.Bdi tdp c6 hwéng dén hodc ddp soé:
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Bai 1: Biét hi¢u dién thé gitta A va K cua bng tia Ronghen la 12kV. Tim budc séng nho nhit ciia tia Ron-ghen do 6ng
phat ra. Ttr d6 suy ra tan so 16n nhat ctia buc xa do 6ng Ron-ghen phét ra.

ps: f_ =2910"Hz

Bai 2:_ Khi tang hiéu dién thé ciia mot dng phat tia X thém 40% thi budc séng ngin nhat cua tia X ma dng phét ra giam
di:
A. 125 %. B. 28,6 %. C. 32,2 %. D. 15,7 %.

hc
eU ¢

Giai:+ Buéc song ngan nhat cia tia X: A, =

min

+ Khi Ua ting thém 40% hay U’ = 1,4U = 2" = A/1,4 = A% :%—1 = - 0,2857=>hay giam 28,57%

Bai 3: Chum tia Ron-ghen ma ngudi ta thiy ¢ nhiing tia c6 tan s 16n nhét va bang 5.10"°Hz .

a. Tinh ddng nang cuc dai cia electron dap vao ddi catot?

b. Tinh dién 4p ¢ hai ddu dng Ron-ghen? Biét van tdc cuia electron khi roi Catét bang khong.

c. Trong 20s ngudi ta xac dinh c¢6 10" electron dap vao ddi catot. Tinh cudng do dong dién qua 6ng Ron-ghen?

pS: a W, =3312510"J b U=207.10°Vc. i =8mA

Bai 4: Mot dng Cu-lit-gio ¢ dién ap gitra hai dau ong Cu- lit - gio 1a 10KV voi dong dién trong 6ng 12 I = 1mA.

a) Tinh sb e dap vao d6i Katbt sau mot phut ?

b) Tinh dong ning cua e dap vao d6i Katdt ?

¢) Tinh budc séng nho nhét cua tia X ?

d) Coi rang chi c6 1% sb e dép vao d6i Katdt tao ra tia X. Sau mot phit hoat dong thi d6i Katdt noéng thém bao nhiéu
d6 cho khdi lwong cta dbi Katdt 1a m = 100g va nhiét dung riéng 1a 120J/kgdo.

PS: a) Bs:N=3,74. 10" b) W.=1,6.10"J ¢) A, =1,24.10™m d) At =49,368°C

Bai 5: Mot dng Cu-lit-gio ¢6 Uax= 15KV va dong dién chay qua ng 1a 20mA.

a) Tinh toc d6 va dong ning cua e t6i ddi Katdt (vo=0).

b) Tinh nhiét luong toa ra trén d6i Katdt trong mdi phut va luu luong H,0 dé 1am ngudi d6i Katdt biét ring nhiét do
ctia nude di vao 1a 20° va di ra 1a 40° nhiét dung riéng cua nudce 1a C= 4186 J/kgdo. ( cho ring toan bd dong ning cia e
lam nong dbi Katdt ).

PS: a)v=72,63. 10°m/s. b) Q=18000J .Vay luu lwong nude 1am ngudi doi Ka t6t=3,58(g/s)

Bai 6: (*) Mot 6ng Ron-ghen hoat dong dudi dién 4p U =50000V . Khi d6 cuong d6 dong dién qua éng Ron-ghen 1a
| =5mA. Gia thiét 1% ning luong ciia chum electron dugc chuyén hoa thanh ning lwong cua tia X va ning lugng

trung binh cua cdc tia X sinh ra bang 75% nang luong cua tia c6 budc song ngan nhat. Bit electron phat ra khoi catot

vO1 van toc béng 0. )

a. Tinh cong suat cua dong dién qua 6ng Ron-ghen

b. Tinh s0 photon cua tia X phat ra trong 1 giay?

c. Catot duoc 1am ngudi bang dong nude ¢ nhiét do ban dau t, = 10°C. Hay tim luu luwong nudc (lit/phut) phai dung

dé giir cho nhiét do catot khong thay ddi. Biét khi ra khoi dng Ron-ghen thi nhiét d ciia nudc 1a t, = 25°C . Nhiét

5 J ‘. .
dung riéng cta nude la ¢ =4200 oK Khéi lugng riéng ctia nude 1a 1000kg/m®.

kg.

bS: a. P =250W

b. S& photon do tia X sinh ra trong 1 gidy: N =4,2.10"* (photon/s)
c. Phan nang lugng bién thanh nhiét trong 1 gidy: Q=0,99.Ul. m = 0,23 (lit/phat)

Bai 7: Ong phat tia X c6 hiéu dién thé giira anot va catot 1a U, phat tia X c6 bude song ngan nhat 1a A . Néu ting hiéu
dién thé nay thém 5000 V thi tia X do 6ng phat ra c6 budc sdng ngan nhat A, . Néu giam hiéu dién thé nay 2000 V thi

. , 5 3 .
tia X do ong phat ra c6 budc song ngan nhat 4, = § A, . Bo qua dong nang ban dau cua electron khi ¢ catot.

Liyh=6,6.10"* Js, c=310° m/s, e=16.10"° C. Gia trj ciia 4, bang

A.70,71 pm. B. 117,86 pm. C. 95 pm. D. 99 pm.
Giai: Tia X c6 budc séng ngan nhat: eU = he/A

Khi tang thém 5000V: e(U+5000)=hc/A1 @

Khi giam 2000V: ¢(U-2000) = hc/A2 2

Trir vé véi vé cua (1) cho (2): 7000e = 0,4hc/A1 . Thay sb ta duge A1 = 70,71 pm DAP AN A
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Bai 8: Khi ting dién ap cuc dai cua ng cu lit gio tir U 1én 2U thi budc séng gidi han cia tia X phat ra thay ddi 1,9 1an.
Van toc ban dau cuc dai cta cac electron thoat ra tir ong bang

A 4eU; B eu c. 2eU 2eU
9m, 9m, 9m, 3m

1 hc
A Emv —eU = .
GIAIL: Ap dung: lmvg - 1mv2 =eU va lmV2 = Tace: "
2 2 2 A 1 19hc
min 2 U —
2 A

min

. . 1 1 [2eU
Chia ve vé6i vé cta hai phuong trinh trén cho nhau:: 1,9(— mv; —eU) = 5 mv; —2eU =V, = om dap an C
m

Bai 9: Trong 6 6ng Cu-lit-gio electron duge ting toc boi mot dién trucmg rat manh va  ngay truge khi dap vao dbi anét no
c6 te d6 0,8c. Biét khéi lugng ban dau ciia electron 1a 0,511Mev/c’. Budc song ngin nhat cua tia X c6 thé phat ra:
A.3,64.10 1 um B.3,64.10™% m C.3,79.10% um D. 3,79.10%m

R X . .o .. m m
Giai: Cong ma electron nhan duoc khi dén anot: A= AW, = (m-mp)c? Véim=_ Mo = 2 =_20

V2 /1—0,82 0,6

o
z r < A 5 . ’ A 7 A r hC 2
Budc song ngan nhat cua tia X c6 thé phat ra theo cong thure :7 = (m—mg)c
34 8
o= hc - hc _ 3hC2 oo = 3hC2 _ 3.6,625.10 Sil.l(;) - 3,646.10"2m. Chon B
(m—m,)c mocz(i—l) 2m,c 2m,c 2.0,511.1,6.10

Bai 10: Mot 6ng Ron-ghen hoat dong duéi dién 4p U =50000V . Khi d6 cudng d6 dong dién qua dng Ron-ghen la
| =5mA. Gia thiét 1% nang lugng ctia chim electron duoc chuyén hoa thanh ning lwong cua tia X va nang lugng trung
binh cua cdc tia X sinh ra bang 75% nang luong cua tia c6 bude song ngan nhat. Biét electron phat ra khoi catot voi van
toc bang 0. Tinh s6 photon ctia tia X phat ra trong 1 gidy?
A.3,125.10" (phéton/s)  B.3,125.10% (photon/s)  C.4,2.10" (phéton/s) D.4,2.10" (phéton/s)

, C hc  mv?
Giai: Nang lugng cua tia X ¢6 budc song ngan nhat dugc tinh theo cong thirc: gmayx = ——= =eU

2

min
Nang lugng trung binh ctia tia X: ex =0,75&xmax = 0,75eU
Goi n 1a s6 photon ctia tia X phat ra trong 1s, cong suat ciia chum tia X: P = ney = 0,75neU

S6 electron dén dugc anot trong Is: ne= —.
e

mv? |

= —eU=1U
e

Ning luong chum electron dén anot trong 1s1a: Pe=n,

Theo bai ra: P =0,01P, =>0,75neU = 0,011U

-3
=>n= 001 _ 001510 = 4,166.10" = 4,2.10" (photon/s). Chon D

0,75e 0,75..1,6.10™"°

Bai 11: Khi hi¢u di¢n ‘ghé hai cyc dng Cu-lit -gio giam di 2000V thi toc do cac électron téi andt giam 6000km/s. Toc do
&lectron t&1 anot ban dau la

A. 5,86.10'm/s. B. 3,06.10'm/s. C.4,5.10'm/s. D. 6,16.10'm/s.
Ki hiéu AU = 2.10° (V); Av = 6.10°m/s
) mv:  mv; Y :
Taco AW, = > - > =eUak (1) V01 vg van toc electron & catot
m(v—Av)?  mv?
AW’ = ( v MYVe e(Uak — AU) (2)
2 2
2eAU 2
+(Av)
. m(v—Av)>  mv?
Liy (1)-(2) — (vV-Av) =eAU—>v=—"______ =616.10'm/s. Chon D

2 2 2Av
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Bai 12: Khi ting hiéu dién thé ctia mot dng tia X 1én n lan (n >1), thi budc song cuc tiéu cua tia X ma dng phat ra giam mot
luong AA . Hiéu dién thé ban dau ctia 6ng 1 :

A B. nc-1) c. e p, -1
e(n—-1)AA enAd enAi eAA
Giai.Taco eU = 1 mv? = he (1) Khiting, tacd: enU = he ©)
2 A A—-AL
hc 1 1 eUhc

A-AL A A1 1 Al hc-eUAA

T (1) va (2) ta co: hc hc eU hc Pap an B
< (hc—eUAA)n=hc=U =M
enAd

Bai 13: Trong ng Cu-lit-gio, toc df cta electron khi t6i andt 1a 50000kmy/s. D& gidm toc do nay xudng con 10000 km/s
thi phai giam dién ap gifra hai dau ong bao nhiéu?

1 1 1 1 1
Giai . Taco: eU = > mv? e(U - AU) = eU - eAU = > m(v - Av)? = > mv? - eAU = > mv? - mvAv + > mAV?

MVAV — 1 mAv?

= AU = 2 = 6825 V.
e

Bai 14: Trong dng Cu-lit-gio dé tao ra tia X (tia Ron-ghen), biét toc d6 cua électrdn t6i andt 14 5.10" m/s. Bo qua dong
nang ban dau cua électron khi bat ra khoi catot. Dé giam tdc d6 cua électron khi dén anét 4.10° m/s thi hiéu dién thé
giita hai ddu dng phai giam 1a

A. 1465 V. B. 1092 V. C.1535V. D. 1635V

. 1
Gidi : + Ban dau: |e|U = > mv? (1)
+ Khi van toc giam AV = 4.10° m/s thi hiéu dién thé giam AU
1 1
Taco: |e|(U —AU) = > m(v—Av)® = > m(v? —2VAV + AV?) (2)

m ‘
T (1) va (2), taco: AU = > (2V.AV — AV?) thay s6 m = 9,1.10%g; e=1,6.10™°C Ta dugc AU = 1092V Chon B
e

Bai 15: Mot ng tia X lam viéc dué6i hidu dién thé 50 kV, tiéu thu dong dién I = 1 mA. Trong mdi gidy ong nay birc xa
ra N = 2.10" phoéton co bude song 1a A =10""m. Cho h=6,625.10"*Js, ¢=3.10°m/s. Hiéu suat lam viéc ctia ong tia X
nay bang :

A. H=0,075% B. H=0,75% C. H=0,8% D. H=0,08 %

Giai 1: Xéttrong 1 giay: H = %" .100%; P=U.I

hc 2.10"%6,625.10%3.10°
Pbsz. — > H-= 10 3
A 107°50.10%.0,001

.100% = 0,08% .Chon D.

Giai 2: Cong suit cua 6ng: P = Ul . Cong suat c6 ich: P* =

Ne& _ NNC e subt: H= 2 =0,0795%. Chon D.
t At P

5.Trdc nghiém
Cau 1 : Pién ap cuc dai giira andt va catét ciia mot dng Cu-lit-gio 12 U, = 18200V .Bo qua dong ning ctia électron khi
%frt khoi catét .Tinh budc song ngin nhét cua tia X do dng phat ra .Cho h = 6,625.103%s ; ¢ = 3.10°m/s ; |e| = 1,6.10
C:

A. 68pm * B. 6,8pm C. 34pm D. 3,4pm
Céu 2 : bién ap cuc dai gilra andt va catbt ctia mot 6ng Cu-lit-gio 1a 18,75 kV. Biét d6 16n dién tich électron (€lectron),
tdc do sang trong chan khong va hing sb Plang 1an luot 1a 1,6.107°C ; 3.10° m/s va 6,625.10I.s. Bé qua dong ning
ban dau ciia électron. Budc song nho nhit ciia tia Ronghen do 6ng phat ra la

A.0,4625.10° m. B. 0,5625.10™° m. C.0,6625.10° m. D. 0,6625.10"° m.*
Céau 3 : Ong Cu-lit-gio hoat dong v&i hiéu dién thé cuc dai 50(kV). Budc song nho nhit cua tia X ma dng c6 thé tao ra
la:(Idy gan dhing). Cho h = 6,625.10%.s, ¢ = 3.10%(m/s).

A. 0,25(A%.* B. 0,75(A"). C. 2(AY). D. 0,5(A).
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Cau 4 : Dién ap cuc dai giita andt va catdt ciia mot dng Cu-lit-gio 12 U, = 25 kV. Coi van tdc ban dau ctia chum
8lectrdn (électron) phat ra tir catét bang khong. Biét hiang sé Pling h = 6,625.103].s , dién tich nguyén t bang 1,6.10°
'%C. Tén s6 16n nhat cta tia Ronghen do dng nay c6 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 5 : Mot dng Cu-lit-gio phét ra birc xa c6 bude séng ngin nhat 13 2,65.10 " m .Bé qua dong ning ban dau cia cac
électron khi thoat ra khoi bé mat catét .Biét h = 6,625.10°%s , ¢ = 3.10°m/s , e = 1,6.10™"°C .Pién 4p cuyc dai giira hai
cuc cta dng 1 :

A. 46875V * B. 4687,5V C. 15625V D. 1562,5V
Cau 6 : Mot dng Cu-lit-gio phat ra birc xa co bude song nho nhat 1a 5A°. Cho dién tich electron 1a 1,6.10™°C, hing sb
Planck 12 6,625.10"*Js, van toc cua anh sang trong chan khong 1a 3.10° m/s. Hiéu dién thé cuc dai U, giita andt va catot
la bao nhiéu ?

A. 2500 V B. 2485V * C. 1600 V D. 3750 V
Cau 7: Mot 6ng Cu-lit-gio phat ra birc xa ¢ budc song ngin nhat 13 6,21.10™ m. Biét d6 16n dién tich électron
(8lectron), toc do sang trong chan khong va hang sé Pliang 1an luot 13 1,6.10™° C, 3.10° m/s va 6,625.10°* J.s .Bo qua
dong nang ban dau ciia électron. Dién ap cuc dai giita andt va catdt ctia ong 1a

A. 2,00 kV. B. 20,00 kV.* C.2,15kV. D. 21,15 kV.
Cau 8 : Trong mot 6ng Cu-lit-gio ngudi ta tao ra mot hiéu dién thé khong doi giira hai cyc. Trong mot phut nguoi ta dém
dugc 6.10™ dién tur dap vao andt. Tinh cuong d6 dong dién qua 6ng Cu-lit-gio

A. 16mA B. 1,6A C.1,6mA D. 16A

* ong tia X lam viéc & hiéu dién thé U = 50 (kV) va cuong do dong dién I =2 (mA), trong 1 gidy birc xa n = 5.10"

phéton. Biét bude song trunh binh ciia tia X la 2 = 0,1 (nm). Cho biét : ¢ = 3.10° (m/s) ; h = 6,625.10* (J.s). Hay tra
101 cac cau hoi 9 va 10.
Cau 9: Cong suit cua dong dién st dung 1a:

A.300W, ~ B.400W, C. 500 W*, D.530 W.
Cau 10: Hiéu suat cta ong tia X la:
A.0,1% *, B.1%, C.10%, D.19% .

6.Bai tdp ren luyén
Bai 1: Mot 6ng phat tia X c¢6 hiéu dién thé U=2.10* V.Bo qua dong nang ban dau cia e luc ra khoi catdt. Tra 10 cac cau
hoéi sau day.

Cau 1:Van tdc cta e khi cham t6i ca t6t 1a bao nhiéu?

A:0,838.10%m/s; B:0,838.10°m/s ; C:0,638.10°m/s ; D:0,740.10%m/s .
Cau 2:Tinh budc song cuc tiéu ciia chum tia X phat ra

A:6,02.10Mm; B:6,21.10"m:; C:5,12.10m; D:4,21.10"°m.
Cau 3:Pong ning cua e khi dap vao dbi ca tét 1a bao nhiéu?

A:4,2.10"%J; B:3,8.10™J: C:3,8.10%y; D:3,2.10™%).

Bai 2:8Trong chum tia Ron-ghen phat ra tir mot 6ng Ron-ghen, nguoi ta thiy nhimg tia ¢ tan s6 16n nhit bang fiax
=5.10" (Hz).

a). Tinh hiéu dién thé giita hai cuc ciia dng va dong ning cuc dai cta electron dap vao doi catot.

b). Trong 2 gidy ngudi ta tinh dugc c6 10™® electron dap vao dbi catot. Tinh cuong do dong dién qua dng.

¢). Doi catdt duoc lam ngudi bang dong nude chay ludn bén trong. Nhiét d6 & 16i ra cao hon 16i vao 1a 10°C. Tinh
lru lugng theo don vi m%/s ciia dong nude d6. Xem gan dung 100% dong ning cia chum electron déu chuyén thanh
nhiét d6 1am néng doi catot. Cho: nhiét dung riéng va khdi lugng riéng ctia nudc 1a ¢ = 4186 (J/kgK), D = 10° (kg/m®) ;
khéi luong riéng va dién tich cua electron 1a m = 9,1.10°%!(kg), e = 1,6.10™ (C); hang s Plank h = 6,625.10* (J.5).

PS: a).Waua= 3,3125.10™ (J).U = 20,7 (kV).  b).1=0,008 (A) =8 (mA).  c¢). Luu luong: L = % ~4(cm®/s).
DANG 5: Bii tip vé Laze

Bai 1. Nguoi ta dung mét laze hoat dong dudi ché do lién tuc dé khoan mot tim thép. Cong suat chum 1a P = 10W.
Puong kinh ciia chim sang 1a d = Imm, bé day tim thép 1a e = 2mm. Nhiét d6 ban dau 14 t, = 30°C. Khéi lugng riéng
cta thép 1a: D = 7800kg/m>; nhiét dung riéng cua thép 1a: ¢ = 448J/kg.do; Nhiét nong chay cua thép: L = 270KJ/Kg;
diém nong chay ctia thép 1a T = 1535°C. Thoi gian tbi thiéu dé khoan la:

A. 1,16s; B. 2,12s; C. 2,15s; D. 2,275s.
Giai 1: Laze s€ khoan cé‘g 16 nhu hinh bén.
Ta c6 phuong trinh cin bang nhiét: P.t = mc(t- t) + m.L @ &,

2
Thé tich thép can nung chay hinh tru: V= 7 T £

2
Khdi lwong cua thép can hoa long:  m=D.V =D. 72'7.8 2
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2 2
Thé (2) vao (1) : P.t =D.7zd7.ec (to-t) + D.ﬂdT.e L

6
Thé sb: P.t = 7800.7. 10

2.107°.[448.(1535 — 30) + 270000] =397.107x 944240 =11,56902804

=>t=11,569/10 =1,1569s% 1,16s Dap an A
Giai 2: Goi t 1a thoi gian khoan thép. Nhiét luong Laze cung cap trong thoi gian nay: Q = Pt =10t (J)
2

”j eD =12,3.10 °kg =12,3 19

Khéi lugng cua thép can hoa long: m = SeD =
(d 1a duong kinh cua 16 khoan).
Nhiét luong can dé dwa khéi thép nay tir 30°C 1én 1535° 1a;
Q, = me(t, —t,)=12,3.10"°.448,(1535-30) = 8,293 J
Nhiét lugng can sau d6 dé nung chay khdi thép: Q,=Lm=3,321J
Theo dinh luat bao toan nang lugng: Q=0Q, +Q, <10t =8,293+3321 = |[t=116S| DAPANA

Bai 2: Ngudi ta dung mot loai laze c6 cong sudt P = 12 W dé 1am dao mod. Tia laze chiéu vao chd mé s& 1am nudc &
phan mé chd d6 bdc hoi va mé bi cat. Nhiét dung riéng ctia nudc 1a 4186 J/kg.dd. Nhiét hoa hoi ciia nude 1a L = 2260
kJ/kg, nhiét d6 co thé 1a 37°C, khdi luong riéng cua nude 1000 kg/m>. Thé tich nudc ma tia laze lam bdc hoi trong 1s 1a
A. 4,557 mm’. B. 7,455 mm®, C. 4,755 mm’ D. 5,745 mm®,

m P .
.TaocO:V=— = t Thé so

CAt+L D D(cAt+L)

Giai 1: m 13 khdi lugng nude bdc hoita cd : Pt=m(cAt + L) =>m =

V= 12.1
10°(4186.63 + 2260.10°%)
Gi4i 2: Tac6 Q = Pt = c.m(100° — 37°) + L.m => 12 = 4186.63.m + 2260.10°.m =>m = 4,755.10° kg
V =m/D =4,755.10°m’ .Chon C
Giai 3:+ Nhiét cung cap Q.= Pt
+ Nhiét tang nhiét do va nhiét hoa hoi: Q = mcAt + Lm = DV(cAt + L)
Pt
D(c.At+L)

=4,75488.10° m*® = . 4,755 mm® .Chon C

+ Bao toan ning luong: Q.= Q = V ~ 4,755.10°m®,

Bai 3: Nguoi ta ding mét loai laze CO, c6 cong suat P = 10W dé 1am dao md. Tia laze chiéu vao chd mé s& lam cho
nudc O phﬁn mo chd d6 bdc hoi va mé bi cit. Nhiét dung riéng cua nudc: ¢ = 4,18KJ/kg.dd; nhi¢t hoa hoi ctia nude: L =
2260kJ/kg, nhiét d6 co thé 1a 37°C. Thé tich nuéc ma tia laze lam bdc hoi trong 1s 1a:
A 2,892 mm?. B. 3,963mm’ C. 4,01mm?; D. 2,55mm®

Giai: Nang luong ma tia lazer cung cap trong 1s la: A=P.t=10.1=10J ’ ]
Néng lugng nay 1am nude trong co the tang tir 37° 1én dén 100°, va 1am béc hoi nude trong co thé
Goi V la thé tich nudc bi hoa hoi: A=mc(t’-t)+L.m = V.Dc(t’-t)+V.D.L

V= A = 10 =3.963.10°m?® = 3,963mm°
Dc(t'-t)+ D.L  1000.4180.63+1000.2260000

Bai 4: Nguoi ta chiéu mot chum tia laze hep c6 cong suat 2mW va budc séng A = 0,7um vao mot chat ban dan Si thi
hién tugng quang dién trong s€ xay ra. Biét rang cur 5 hat photon bay vao thi c6 1 hat phdton bi electron hap thu va sau
khi hap thu photon thi electron nay dugc giai phong khai lién két. SO hat tai dién sinh ra khi chiéu tia laze trong 4s la

A. 7,044.10". B. 1,127.10"%. C.5,635.10%. D. 2,254.10%.
, , P PA
Gidi: SO hat photon khi chieu laze trong mét gidy 1a: No = — = _h
& .C
Az A e X e P P.A
Vay s0 hat photon khi chiéu laze trong 4gidy la: N =4. Ny =4.— = 4.h—
g .C

Vi rang cir 5 hat ph6ton bay vao thi c6 1 hat ph6ton bi electron hap thy nén c6 4 hat photon bay ra
Nén hiéu suat la H=4/5
4 4 P.A ﬂ _16.P.A 16.2.107°%.0,7.10°°

S6 hat tai dién sinh ra khi chiéu tia laze trong 4s 14 N” = g N =

"hc'5  5he  5.6,625°43.10°
Viy s6 hat N’ ~ 0,2254. 10'"=2,254. 10"  Pap an D
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Bai 5: Mot dng Ron-ghen hoat dong dudi dién 4p U =50000V . Khi d6 cuong d6 dong dién qua dng Ron-ghen la
| =5mA. Gia thiét 1% ning luong cua chim electron duoc chuyén hoa thanh ning lwong cua tia X va ning luong
trung binh cia céc tia X sinh ra bang 75% nang luong cua tia c6 budc song ngan nhat. Biét electron phat ra khoi catot
v&i van toc bang 0. Tinh s6 photon cua tia X phdt ra trong 1 giay?

A. 3,125.10% (photon/s) B. 3,125.10" (photon/s) C. 4,2.10% (photdn/s)  D. 4,2.10™ (photon/s)

Giai: Nang lugng ma chum electron dap vao anot trong thoi gian t1la Ult

Gia thiét 1% ning luong ctia chim electron duoc chuyén hoa thanh niang lugng cua tia X nén ning luong tao tia X 1a
1%UlIt

Ning luong trung binh ciia cac tia X sinh ra biang 75% ning luong cta tia c6 budc song ngin nhit nén

hc 1%It  1%.5.10°1
1%UIt = 75%N, —— <>1%UIt = 75%N, JelU — Ny = —— = — —
A 75%]Je|  75%.1,6.10
Bai 6: Laze A phat ra chum birc xa c6 budc song 0,45 umvéi cong suat 0,8W. Laze B phat ra chum birc xa c¢6 buéce
s6ng 0,60 uM véi cong suat 0,6 W. Ti sb gitta sé photon cua laze B va clia laze A phit ra trong mdi gidy 1a

=417.10"

Al B.Q C.2 D. E
9 4
h P
p_n N P4 .
Giai: A hc  ('s0 phonton ti 1€ véi bude song ) (1)
N, = A
N P ’ . . . N, A
+ H=—2 :—:g—(%) : Hiéu sudt luong tir gibng nhu hé sé tile > — =H. =
N, P ¢ N A

Bai 7: Dé do khoang cach tir Trai Dt dén Mit Tring ngudi ta ding mot laze phat ra nhitng xung anh sang c6 budc
song 0,52 pm, chiéu vé phia Mit Tring va do khoang thoi gian gitra thoi diém xung dugc phat ra va thoi diém mot may
thu dat & Trai DAt nhan dugc xung phan xa.Thoi gian kéo dai cia mot xung 1a 1 = 100ns.

Khoang thoi gian gitra thoi diém phat va nhan xung 1a 2,667s = 8/3s. Nang luong ctia mdi xung anh sang 1a W, = 10 kJ

a) Tinh khoang cach giira Trai Dat va Mit Trang luc do.

b) Tinh cong suat ctia chum laze

¢) Tinh sb photon chira trong mdi xung 4nh sang.

d) Tinh d6 dai cia mdi xung anh sang.  Liy ¢ =3.10° m/s; h = 6,625.10°* J.s

Giai:
a) Goi L 1a khoang cach tir Trai Dat dén Mt Trang; ¢ = 3.10° m/s 1a tbc d¢ 4nh sang; t 1a thoi gian dé anh sang di
5 . ct 3.108.8
vé giita Trai Dat va Mt Tring. Taco: 2L=ct => L= ST og C 4.10°m = 400000 km
, W, 10kJ  10.10°
b) Cong suit ciia chim laze : P = —2 = = =1.10"W =100000MW

r 100ns 100.10°°
W, W4 10.10°0,52.10°
hf hc 6,625.10°3.10°
d) GoiIla do dai cia mot xung anh sang, ta co6: 1= c.7 =3.10%.100.10°= 30 m
Céac bai méi cap nhat:
Bai 1: D¢ do khoang cach tir Trai Dat 1én Mt Trang nguoi ta ding mot tia laze phat ra nhitng xung dnh sang c6 budc
s6ng 0,52 um , chiéu vé phia Mat Trang. Thoi gian kéo dai mdi xung 1a 107 (S) va cong sut ciia chum laze 1a 100000
MW. S6 phéton chira trong mdi xung 1a
A.2,62.10%hat . B. 2,62.10" hat . C. 2,62.10% hat . D. 5,2.10%hat .
Bai 2: Mot dén Lade c6 cong sudt phat sang 1W phat anh sang don sic ¢ bude séng 0,7um. Cho h = 6,625.10% Js, ¢
= 3.10°m/s. Sb photon cia né phat ra trong 1 gidy la:
A.3,52.10%. B. 3,52.10". C.3,52.10%. D. 3,52.107.
Bai 3: Dbi catdt ciia ong Ronghen dugc lam ngudi bang mot dong nude chay ludn phia bén trong. Nhiét do & 161 ra cao
hon nhiét d6 161 vao 1a 10°C. Coi rang 99,9% dong nang ctia chum electron chuyén thanh nhiét lam nong dbi catbt. Ong
Ronghen phat ra nhitng tia c6 tan s6 16n nhét bang 5.10*Hz. Dong quang dién qua dng bang 8mA. Nhiét dung riéng va
khdi lwong riéng cta dong nude 1a ¢ = 4186J/kg.d; D = 1000kg/m®. Luu lugng nudc chay trong ong 1a
A. lcm®/s B. 2cm’/s C. 3cm®/s D. 4cm®/s
Bai 4: Biét nhiét dung riéng ctia nudc ¢ = 4186J/kg.do, nhiét hoa hoi cia nudc la L = 2260kJ/kg, khdi lugng riéng clia
nuée D = 10°%kg/m®. Dé 1am bdc hoi 1 mm® nude & 37°C trong khoang thoi gian 10s bang mot laze thi laze d6 phai co
cong suat bang bao nhiéu?

=2,62.10% (hat)

¢) Sb phdton duge phat ra trong mdi xung anh sang: N =
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A. 45W B. 3,5W C.2,5W D. 1,5W
Bai 5: Pédo khoang cach tur Trai Dat d¢én Mat Tring nguoi ta dung mot tia laze phat ra nhimg xung anh sang c6 budc
song 0,52 mm, chi€u v€ phia Mat Trang. Thoi gian kéo dai moi xung 1a 107 s va cong suit ciia chum laze 1a 10° MW.
S6 phéton co trong moi xung la

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

10'0,52.10°°
6,625.107°*3.10°
* S§ photon co trong mdi xung 1a : Nt = 2,62.10°2107" = 2,62.10% hat..Chon A
DANG 6: Bai tdp vé ning lwong, dong lwong va khoi lwong ciia photon.

HD Giai: *Tacé:P=ne=nhc/h =>n= =2,62.10* hat/s

c

a.Cac cong thirc: - Nang lugng photon: € = hf , -Nang lugng photon trong chéan khong: & = hj
£

CZ

- Pong luong phdtdn : p = mc = ci - Khdi luong phéton: m =

b.Cac vi du:
Vi du 1: Tinh ning luong, dong luong va khéi lugng cia photdn g voi cac buc xa dién tir sau day:

a. Buc xa d6 c6 A = 0,76 um.

b. S6ng vo tuyén c¢6 A = 500 m.

c. Tia phong xa y ¢6 f = 4.107 KHz. Cho biét ¢ =3.10° m/s ; h = 6,625.103* J.s
HD Giai :

a. Buc xa d6 c6 A = 0,76 um.

6,625.10**.3.10°
0,76.10°°

- Nang luong: € = hf = =26,15.10"%°(J)
£

CZ

b. Séng vo tuyén co A =500 m. Twong ty, tacd: - Nang luong: € = hf = 3,975.1072%(J)

- Pong luong: p = £ 8,72.10*(kg.m/s). - Khéi luong: m = =2,9.10% (kg).
c

- Pong luong: p = £ 1,325.10°°(kg.m/s). - Khéi lugng: m= % =4,42.10% (kg).
c c

c. Twong tu:- Nang lugng: €= hf = 26,5.10™ (J).
- Pong lugng: p = £ 8,8.107%*(kg.m/s). - Khbi lugng: m = £ - 0,94.10% (kg).
C

CZ

Vi du 2: Choh =6,625.10*Js, ¢=3.10°m/s. Pong lugng cua photon co tan sé f =6.104Hz 1a:
A:2,5.10% kg.m/s B:1,5.10% kg.m/s; C:13,25.10%® kg.m/s; D: 0,25.10% kg.m/s

- Nang luong: & = hf =6,625.10°*. 6.10'* =3,975.10™"° (J).

Bone luo & 3975107
-Dbon ng: p= —=————
Ong luong ’P c 310° ’ ‘ ’ ’
Vi du 3: Trong ong Cu-lit-gio,, €léctron dap vao andt c6 toc do cuc dai bér}g 0,85c. ‘Biét khoi lugng nghi cua éléctron la
0,511MeV/c®. Chum tia X do dng Cu- lit-gio nay phat ra c6 budc song ngan nhat bang:

A.6,7pm B. 2,7pm C.1,3pm D.3,4pm

=1,325.10% (kg.m/s) =13,25.10**(kg.m/s). Chon C

BAI GIAI: Dong ning électron khi dap vao catdt : K= 1 , = 0,89832.m,.c%

— —1|mgc
(2)
C
Pong ning nay bién thanh ning lugng pho ton: K=h.c /L = A =hc/K =h/0,89832 m,.c
A=h.c/089832.0511.16.10"° = A1=27.10"m o , ,
Vi du 4:( DH - 2013): Mot hat c6 khoi lugng nghi mo. Theo thuyet twong doi, khoi lugng dong (khoi luong twong doi
tinh) ctia hat nay khi chuyén dong vai toc d6 0,6 ¢ (c 1a toc do anh sang trong chan khong) la
A. 1,25 m. B. 0,36 mg C.1,75mg D. 0,25 m,
ine L X ~ ) . m m 5m
Gidi : khoi luong dong cua hat: |, = b _ b =2 _1 25m, .Chon A

Vo 0,6%c? 4
1_? S
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CHU PE 4. ELECTRON CHUYEN DPONG TRONG TU TRUONG
(HOAC PIEN TRUONG)
a. Ly thuyét :
-Ban kinh quy dao cua electron khi chuyén dong véi van téc v trong tir trudong déu B dudi tac dung cua luc
Lorentz: F =eB.v.sina

2 , , Y A mv . -2
*Trwong hep tong quat: (Xét electron vira roi khoi catot thi v =vp): R = Bsing voi a=(v,B)
eBsina

- -
* Khi v L Bthi sina =1.Khi d6 electron chuyén dong tron déu, luc Lorentz dong vai tro la lyc hudng tam.Khido:
_my,
e.B

2

mv mv,
ev,.B=—2=mo’R = B=—2
R eR

e.B.R
m

0

- -
* Khi v xién géc a so veéi B .Khi d6 electron chuyén dong theo dudng xoan 6¢ vai :

mv — =
+Béan kinh R = —2 Veiv, LB
e[
) . 2.7.m.y, »
+ Budc xoan h = “eB Véi v, /B
e

Ch y:Céc electron quang dién bat ra khoi bé mat kim loai duéi tac dong cuia cac phdtdn co van tde dau \70 theo moi
phuong.

b.Cac vi du :

Vi du 1: Nguyén tir hidré gdm mot hat nhan va mot electron chuyén dong tron déu xung quanh hat nhan nay. Luc
tuong tac gilra hat nhan va electron 18 luc Culdng(Coulomb).

a. Tinh van tdc cua electron khi n6 chuyén dong trén quy dao c6 ban kinh ro = 5,3.10'm (quy dao K).

b. Tim s0 vong quay cua electron trong mot don vi thoi gian (tan so).

Giai: a. Lyc Cu-1ong tac dung vao electron chinh la Iyc hudng tdm gay ra chuyén dong tron deu.

2 2 ’
e v . .
Taco: K— =m,— suy ra: / 4 Y
o ro ’I r \
I 0
. ; +tew--+—e-e
v=e |[— F
m,r,
9.10°
-19 6 - -
=1,6.10 \/911.1031.5’3.1011 =19.10°m/s Tr-----

A . N e A A , 5 \Y Y
b. s0 vong quay cua electron trong mt don vi thoi gian (tan s6) dugc tinh boi: N = Py =6,0.10" vong/s
7,

Vi du 2: Dung man chin tach ra mot chum hep cac electron quang dién c¢6 van toc 7,31.10° (m/s) va hudng nd vao mot
tir trudng déu co cam tng tir 9,1.10° (T) theo hudng vudng goc vai tir truong. Xac dinh ban kinh quy dao céc electron

di trong tir truong.
A.6cm B.4,5cm C.57cm ‘ D. 4,6 cm
mv 9,1.10*.7,31.10°

Giai: Ban kinh quy dao R=—=
= Y e = B 1610°91.10°

=4,56875.10°m=4,6cm. Chon D
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Vi du 3: Catot cua té bao quang dién chin khong 1 tim kim loai phing c6 gi6i han quang dién 1a Ao= 0,6um. Chiéu
vao catdt chim anh sang don séc c6 budc song A = 0,5um. Anot cua té bao quang dién cling 1a tAm kim loai phing
cach catot lem . Hiéu dién thé gitta anot va catot 1a UAK = 10V, tao ra dién truong déu gitra 2 cuc. Xac dinh ban kinh
160 nhét cua electron quang dién khi vira toi bé mit anot :

A.R=4,06mm B.R=4,06cm C.R=8,Imm D. R=6,2cm

e , N ; : ... hc hc mvg.,
Giai : Cac quang e but ra khoi catot c6 van toc ban dau cuc dai vomax duoc xac dinh: — = /1— + >
0

2 34 8 _
o> Mo et 1y, _2hcl_ 1y 266251073100 (06205 _ 4,05
2 PR m A 9.1.10 06.0,5.10

Céc quang e but ra khoi catdt theo cac hudng khac nhau va chuyén dong vé andt, trong d6 cac quang e bay ra theo
hudng song song v6i mit phiang catdt s& roi xa nhét, & phan ngoai ciing ctia mét tron, ban kinh Ry chinh 14 tim bay xa
cua cac quang e nay: Ryax = Vomax t V01 t 1 thoi gian chuyén dong cua quang e tir K dén A

Luc tac dung 1én e ¢6 @6 16n F = eE = eU/d = ma ,véi a 1a gia toc ctia quang e. Vomax K
d=s=at’/2. 7 W
Gia tdc cua quang e chuyén dong tir K vé& A i
a=eUax/md. d i

thoi gian chuyén dong cta e tir K vé A
2d  [2md®  [2.91.10°10" v
t= [= = = ——— =1067.107(s)
a eU 1,6.107°.10
Ruax = Vomax t = 3,8.10°.1,067.10°° = 4,0546.10° m = 4,06 mm. Chon A

R

Vi du 4: Chiéu birc xa dién tir vao catdt cua té bao quang dién tao ta dong quang dién bao hoa. Ngudi ta c6 thé triét tiéu

dong quang dién bao hoa nay bang dién ap him U , =—1,3V . Ding man chén tach ra mot chum hep cac electron quang
dién va cho né di qua mot tir trudng ddu c6 cam g tr B =6.10°T theo phuong vudng goc véi B .
a. Tinh vén toc ban dau cyc dai cia cac quang electron.

b. Tinh lyc tac dung 1én electron.

C. Ban kinh quy dao cua electron trong tir truong.

Huéng dan gidi:

a. Ta co: lmvgmax =eU, =V, =1{28Uh _ 21610 _31( L3) =6,76.10°m/s
2 m 9,110

b. Lyc tac dung 1én electron chinh la lyc Lo-ren-xo, tinh boi biéu thire :
f =|elvBsina

va B, ¢ day o =90°.

Trong d6 « 1a goc hop boi V.,
Vay : f =|elvB=1,6.10"°6,76.10°6.10° =6,5.10 "°N
¢. Ban kinh cua electron :
my,

R =—2™ —0,064m = 6,4cm.
e[B

¢.Tric nghiém:

Caul. Khi chiéu mét birc xa co budc song 250 nm vao bé mit catét ciia mot té bao quang dién c6 cong thoat 3.10
Dung man chin tach ra mot chum hep céc electron quang dién va huéng n6 vao mét tir truong déu cam tng tir 10 T
vudng goc véi phuong véan tde ban dau cua electron. Xac dinh ban kinh cuc dai ctua qui dao electron di trong tir trudng.
A.6cm B.5cm C.7cm D.10cm

Cau2. Chiéu birc xa c6 budc séng 0,533 (um) 1én tam kim loai c6 cong thoat 3.10™"° J. Ding man chan tach ra mot
chum hep céc electron quang dién va cho ching bay vao mét tir trudng déu theo theo huéng vudng goc véi phuong
ciia duong cam ung tir. Biét ban kinh cuc dai ctua quy dao electron 1a 22,75 mm. Tim d6 16n cam Gng tir B cua tir
truong. Bé qua tuong tac giira cac electron.

A. 107 (T) B. 2.10™* (T) C.2.10%(T) D. 10-4 (T)

Cau 3. Khi chiéu mot blrc xa vao bé mit catdt cia mot té bao quang dién. Dung man chén tach ra mot chum hep cac
electron quang dién c6 van toc cuc dai va hudng nd vao mot tir trudng déu cam tng tir 10 T vudng goc véi phuong
vén toc ban diu cua electron. Tinh chu ki cua electron trong tir truong.

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

-19 J.
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Cau4. Khi chiéu mét birc xa co budc séng 0,56 (um) vao bé mit catdt ciia mot té bao quang dién c6 cong thoat 1,9
(eV). Dung man chén tach ra mot chim hep céc electron quang dién va huéng nd vao mét tir truong déu cam tng tir B
= 6,1.10* (T) vudng goc voi phuong van tc ban dau cua electron. Xac dinh ban kinh cuc dai ciia quy dao electron di
trong tur trudng.

A.6cm B.5cm C.3cm D.10cm

Kiéu 2: Electron quang dién chuyén dong trong dién truong doc theo duong stic

Cau5. Khi chiéu mot birc xa co bude song 400 (nm) vao bé mit catdt cia mot té bao quang dién ¢ cong thoat 2 (eV).
Dung man chén tach ra mot chum hep cac electron quang dién c6 vén toc 16n nhit rdi cho bay tir A dén B trong mot
dién truong ma hi¢u dién thé Upg = -5 (V). Tinh van tdc cua electron tai diém B.

A. 1,245.10° (m/s) B. 1,236.10° (m/s) C. 1,465.106 (m/s) D. 2,125.10° (m/s)

Caub. Khi chiéu mot birc xa co budce song 400 (nm) vao bé mit catdt ctia mot té bao quang dién c6 cong thoat 1,8
(eV). DUng man chén tach ra mot chum hep cac electron quang dién c6 van tdc 1on nhat rdi cho bay tir A dén B trong
mdt dién truong ma hidu dién thé Uag = -20 (V). Tinh vén t6c cia electron tai diém B.

A. 1,245.10° (m/s) B. 1,236.10° (m/s) C. 2,67.10° (m/s) D. 2,737.106 (m/s)

Cau7. Dung man chin tach ra mot chim hep cac electron quang dién c6 van tdc 10° (m/s) cho bay doc theo dudng sirc
trong mot dién trudng déu cé cudng d6 9,1 (V/m) sao cho hudng cua van toc nguge hudng voi dién truong. Tinh quing
duong di dugc sau thoi gian 1000 ns.

A. 1,6 (m) B. 1,8 (m) C.2(m) D.2,5(m)

Cau 8. Chiéu mot chum birc xa dién tir c6 bude song 0,4 dm vao mot ban A (cong thoat electron la 1,4 eV) ctia mot tu
dién phang. Hiéu dién thé him nho nhat hai ban ty phai bang bao nhiéu dé electron thoat ra trén ban A bay trong khoang
chan khong giira hai ban tu va dung ngay trén ban B.

A.UAB =-1,7 (V) B. Uag = 1,7 (V) C.Upg=-2,7(V) D.Uas =2,7 (V)

Kiéu 3: Electron quang dién chuyén dong trong dién truong theo phuong vudng goc véi dudng stc

Cau9. Chiéu mot birc xa don sic thich hop vao catdt cua té bao quang dién. Tach mot chum  y4 7

hep cac electron quang dién c6 van tde 10° (m/s) va cho di vao dién trudong déu ctia mot tu
dién phang tai diém O cach déu hai ban ty va phuong song song véi hai ban tu. Biét hiéu dién = D
thé gitta hai ban tu 0,455 (V), khoang cach gitra hai ban tu 2 cm, chicu dai cta tu 5 cm. Tinh ’
thoi gian electron chuyén dong trong tu. d .-
A. 100 (ns) B. 50 (ns) C. 25 (ns) D. 20 (ns) By
CAu 10. Hai ban kim loai phang c6 d6 dai 30 cm dit nim ngang, song song cach nhau mot
khoang 16 cm. Giira hai ban tu c6 mot hi€u dién thé 4,55 (V). Huéng mot chum hep cac
electron quang dién c6 van toc 10° (m/s) theo phuong ngang di vao giita hai ban tai diém O
cach déu hai ban. Tinh thoi gian electron chuyén dong trong tu.

A. 100 (ns) B. 50 (ns) C. 25 (ns) D. 300 (ns)

CAu 11. Hai ban kim loai phiang c6 d6 dai 30 cm dit ndm ngang, song song cach nhau mot khoang 16 cm. Giita hai ban
tu c6 mot hiéu dién thé 4,55 (V). Huéng mét chum hep céc electron quang dién ¢6 van tdc 10° (m/s) theo phuong ngang
di vao gitra hai ban tai diém O cach déu hai ban. Xac dinh do 16n van tdc electron khi nd vira ra khoi hai ban.

=y

A.1,2.10° (m/s) B. 1,6.10° (m/s) C. 1,8.106 (m/s) D. 2,5.10° (m/s)

Kiéu 4: Electron quang dién chuyén dong trong dién truong theo phuong bat ki ya

Cau 12. Dung man chan tach ra mot chim hep cac electron quang dién c6 van toc cuc dai 44»

10° (m/s) va hudéng vao khong gian giita hai ban ciia mot tu dién phang tai diém O theo o= 62

phuong hop véi vécto cuong do dién truong mot goc 75° (xem hinh). Biét khoang cach b :vosma X

gitra hai ban tu 1a d = 10 (cm), hi€u di¢n the gilra hai ban tu la 2,2 (V), electron bay ra khoi reeetd
‘A SRR L as X qns o X 12 ¥ E

tu dién theo phuong song song v6i hai ban. Xac dinh chiéu dai ctia moi ban tu. o TOS o Lo

A.6,4cm B.6,5cm C.54cm D.4,4cm

Cau 13. Hai ban cyc A, B cia mot ty dién phing lam bing kim loai.
Khoang cach giita hai ban 1a 4 cm. Chiéu vao tim O cua ban A mot birc xa
don sic c6 budc song (xem hinh) thi van tdc ban dau cuc dai cua cac
electron quang dién 1a 0,76.10° (m/s). it giira hai ban A va B mot higu
dién thé Upg = 4,55 (V). Cac electron quang dién co thé t6i cach ban B
mot doan gﬁn nhat 13 bao nhiéu?

A.6,4cm B.2,5cm C.54cm
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Cau 14. Hai ban cuc A, B ctia mot ty dién phing lam bang kim loai. Khoang cach giita hai ban 1a 4 cm. Chiéu vao tam
O cta ban A mot birc xa don sic c6 budc séng (xem hinh) thi van tc ban dau cyc dai ciia cac electron quang dién 1a
0,76.10° (m/s). Dit giita hai ban A va B mot hiéu dién thé Uag = 4,55 (V). Khi cac electron quang dién roi tré lai ban A,
diém roi cach O mdt doan xa nhit béng bao nhiéu?

A.6,4cm B.2,5cm C.28cm D.2,9cm
CAau 15. Chiéu birc xa thich hop vao tim cua catdt cia mot té bao quang dién thi vén toc R
ban dau cuc dai ciia cac electron quang dién 1a 7.10° (m/s). Pat hiéu dién thé giita andt va o D

catdt 14 Uax = 1 (V). Coi andt va catdt 1a cac ban phing song song va cach nhau mot
khoang d = 1 (cm). Tim béan kinh 16n nht ctia mién trén andt c6 electron quang dién dap
Vao.

A.6,4cm B.2,5cm C.24cm D.2,3cm

CAu 16. Khi roi vao catdt phang cua mot té bao quang dién buc xa dién tir co budc song 0,33 (um) thi ¢ thé lam dong
quang dién triét tiéu bang cach ndi andt va catdt cua té bao quang dién véi hiéu dién thé Uak = -0,3125 (V). Andt cua té
bao d6 ciing c6 dang phing song song voi catdt, dat dbi dién va cach catdt mot khoang 1 cm. Hoi khi roi chum burc xa
rat hep trén vao tdm cla catdt va dat mot hiéu dién thé Uax = 4,55 (V), thi ban kinh 16n nhét cua vung trén bé mat andt
ma céc electron t6i ddp vao bang bao nhiéu?

A.6,4cm B.2,3cm C.24cm D.5,2cm

Chuyén déng trong dién truwdng va tir trudng

CAu 17. Dung man chén tach ra mot chum hep céc electron quang dién c¢6 vén toc vo = 6.10° (m/s) va hudng néd vao mot
dién trudng déu doc theo dudng sirc tir A dén B (hiéu dién thé giita hai diém d6 1a -10 (V)). Sau khi ra khoi dién truong
tiép tuc cho electron bay vao mét tir truong déu ¢ cam tng tir B = 2.10* (T) theo phuong vudng goc véi phuong ciia
duong cam ung tur. Xac dinh ban kinh cuc dai ciia quy dao electron di trong tir trudng va lyc tir tic dung 1én electron .
A.6cm B.55cm C.57¢cm D. 10 cm

CAu 18. Khi chiéu mét birc xa A = 0,485 (um) vao bé mit catdt cua mot té& bao quang dién ¢ cong thoat A = 2,1 (eV).
Huong electron quang dién c¢6 van tdc cuc dai vao mot dién truong déu va mot tir truong déu c6 cam ung tr B = 10

(T) thi n6é van chuyén dong theo mot dudng thang. Biét véc to E song song voi Ox, véc to B song song vdi Oy, véc to
vV song song voi Oz (Oxyz 1a hé truc toa do bé cac vuong gbc). B 16n cla véc to cuong do dién truong la:
A. 20 VIm B.30V/m C.40V/m D.50 V/m
Céu 20: Chiéu buc xa c6 budc song A=0,533um 1én tdm kim loai c¢6 cong thoat A=3.107°J. &lectron quang dién birc ra
cho bay vao tir truong déu theo hudéng vudng goc voi cac dudng cam ung tir B cua tir trudng. Biét co electron chuyén
dong theo qui dao tron ban kinh 16n nhat R=22,75mm. D¢ 1én cam Gng tir B cua tir truong 1a

A 104T. B.4.10°T. C.10°T. D.2.10*T.

C. Sw dung lénh SOLVE dé tim nhanh mot dai lwong chwra biét trong biéu thirc:

-Méy Fx570ES; 570ES Plus duing trong COMP: [MODE] [I] [SHIFT|MODE 1] Man hinh: Math

Cic buéc Chon ché d Niut Iénh Y nghia- Két qua
Ding COMP Bim: MODE| COMP la tinh to&n chung
Chi dinh dang nhap / xuat toan Math | BAm: [SHIFT|[MODE] Man hinh xuét hi¢n Math
Nhap bién X (dai lwong can tim) Bam: ALPHA Man hinh xuat hién X.
Nhép dau = Bém: ALPHA|[CALJ Man hinh xuét hién dau =
Chure nang SOLVE: Bém: [SHIFT] [CALC| H hién thi két qua X= ...

Vi du 1: Budc séng ciia cac vach quang phd cia nguyén tir hidrd duoc tinh theo cong thirc: % =R, [% — n—lz)

Véi R, =1,097.10'm™ = hing s6 Rittberg. Vach dau tién co buée séng lom nhat (tng véi m =1 -> n=2)

. 1 1 1 . .
cuia birc xa trong ddy Lyman la:Ta dung biéu thicc | —=R,, (— - —J V6i dai luong chua biét 1a: A ( bién X)

y) m?> n?

Nhép may tinh: % _R, (%_2_12) Bm: [SHIFT] [CALC] H Hién thi: X=1,215.10 7 m =0,1215um
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Vi du 2: Cac mirc ning luong cla cic trang thai dimg ctia nguyén tir hidré dugc xac dinh bang biéu thirc

13,6 .
E,=- (eV)(n=1,2,3,...). Nguyén tir hidr6 hap thu mot photon c6 nang lugng: En-Em =2,55eV .
n?
Timnvam.
-Ta thu: 299 = 3 nén m khac 1.
13,6 16

-Ta mo nghiém n va m. bang cach giai phuong trinh nghiém nguyén duong (v6i hai 4n s6 1a n va m)
E,—-E, 1 1

-Hozc ding 1énh SOLVE cta may tinh cAm tay d& mo hai nghiémn va m: ————" = — — —

13,6(eV) m* n’
(Véin tir 2 dén oo):

Nhép méy, v6i m=2: f35: % - % nhan [SHIFT| [CALC][=] cho mot 14t. Két qua 4 Vay n=4 .
Vi du 3: Nguyén tir Hydro dang ¢ trang thai dung thir n thi nhan mét photon c6 nang luong hf lam cho nguyén tir nhay
1én mirc nang lugng ké tiép va ban kinh nguyén tir Hydro thay ddi luong 44%. S6 vach ma nguyén tr Hydro c6 thé phat
ra trong day Banme la:

A. 3 vach B. 4 vach C. 5vach D. 6 vach.
HD: Theo dé: r,.1=144%r,

2
*{ L=l G (n+1)hy144 (n+1)>2

V6i x=n ta dung may tinh:

ha=M+)°rn T n? 1 n?

1,44 (x+ 1)

Nhéap may tinh: —— nhin [SHIFT|[CALC| SOVLE cho HIEN THI: x =5

vay e trong hidrd chuyén tir n=5 >n=6
* Tir mirc nang lugng nay c6 thé phat ra 4 vach trong day banme (Agz, 52, 42,30) = Pap an B

D. PE TU LUAN PAI HOC CAO PANG DU BI CAC NAM TRUOC

Bai 1 (PH-CP-2005): Catt ciia mot té bao trong quang dién c6 cong thoat electron bing 3,55¢V. Nguoi ta lan luot
chiéu vao catdt nay cac biic xa c¢6 budc song A, = 0,390um va A, = 0,270um. Vi birc xa nao thi hién tugng quang dién
xay ra? Tinh d6 16n ciia hiéu dién thé him trong truong hop nay. Cho van tdc &nh sang trong chan khéng ¢ = 3x10°m/s,
héng ) Plang h = 6,625x107%* J.s; 6 16n cua dién tich cua electron le| = 1,6x10"%%; 1eV = 1,6x10™J.

h h 25x10~34x3x10%
HD Giai: Tacé:A:—C:ﬂu:—C:G’6 5x10 3190 ~ 0,350um
A A 3,55x1,6x10™
A1 > Ao : khong xay ra hién tugng quang dién.
A2 > Ap : xay ra hién tuong quang dién.
1 ~_hc hc . hc( Ag—A
Vi eU}, = = Maxg may Nén — = — +eUy, Suy ra do 16n hiéu dién thé ham: |Uy | = — | “0—=2
2 7\,2 7\.0 |e| 7\,07L2

jzl, 05V

Bai 2 (Pé dw bi PH-CP-2005): Catdt ciia mot té bao quang dién c6 cong thoat electron A = 1,88 eV. Chiéu mot chum
sang co budc song A vao catdt nay thi hién tuong quang dién xay ra. Dé triét tiéu hoan toan dong quang dién thi hiéu
dién thé ham c6 d¢ 16n 1,15V. Tinh budc séng A clia electron khi téi andt bang bao nhiéu ? Biét rang s6 Pling h =
6,625. 1190'34J.s; van toc anh sang trong chan khong ¢ = 3.10% m/s ; d6 16n dién tich cua electron le| = 1,6.10%%; 1eV =
1,6.107J

HD Giai: -Tu cong thirc Anhxtanh vé hién tuong quang dién:

2 = A2 MV = A +[e] Uy

—34 8
. hc _ 6,625x107""x3x10 —0.41x10%m

A+le|un| (@ 88 +1,15)x1,6x10~%°

hay A = 0,41um. suy ra |e||Ub| mVomax =Komax VOi Komax 12 dong ndng ban dau cyc dai cia mot electron.

-Néu dat gitra andt va catdt hiéu dle;n thé Uak thi khi di tir catdt dén andt, electron nhan duoc thém dién nang |e| |Uak]
nén dong nang 16n nhat cia electron s€ 1a Kyax. Theo dinh luét bao toan nang lugng:
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Kimax = Komax *+1€]|Uax| =[[[Un|+[e]|Uak]

=1,6x107°(1,15+ 4) = 8,24x10 %) =5,15eV

Bai 3 (D¢ du bi PH-CP-2005): Khi chiéu birc xa co bude song A =0,180um vao katot ctia mdt té bao quang dién thi
hién tuong quang dién xay ra. Dé triét tiéu hoan toan dong quang dién thi hién dién thé ham c6 d6 16n 2.124V . Tinh
gidi han quang dién A, cua kim loai ding lam katot. Néu dat gitra anod va katot cta té bao quang dién hi¢u dién thé
Uak = 8V thi dong ning cuc dai cia electron quang dién khi né t6i anod bang bao nhiéu? Cho ¢ = 3x10% m/s; h = 6.625
x 10* J.S; dién tich cia e:e|=1.6 x 10™° C

HD Giai:
11 Jef|uy

, hc hc
-Ttu cong thirc Anhxtanh vé hién tugng quang di¢n: — = —+ |e| | Uy | =
A 7\.0 7\.0 A hc

(1 1 1.6x10719x2.124
-Thay s6: — = i — -
Ao 0.18x107° 6.625x103*x3x10
K max =|e|(|Uh|+ UAK)=1-6><10‘19(2.124+8)

= Ao =0.26x10"°m =0.26pm

-bdng nang cuc dai ciia quang dién electron:

—1.62x10783=10.124 MeV

Bai 4 (Pé dw bi PH-CP-2004): Chiéu 4nh sang budc song A = 0,42um vao catdt cia mot té bao quang dién cd cong
thoat A = 2eV. Dé triét tiéu ding quang dién thi hiéu dién thé dat vao giira andt va catt ciia té bao quang dién d6 phai
thoa man diéu kién gi? Cho rang sb Pling h = 6,625x10*].s dién tich electron e = -1,6x10"°C; Van téc 4nh sang trong
chan khong ¢ = 3x10°m/s; 1eV= 1,6x10™J

HD Giai: -Tir cong thire Anhxtanh vé hién tuong quang dién: % =A+|¢||Up|=|Up| = é(% _ A]

|Up|

1.6x10719 0,42x107°
— 0,958V
-Vay dé triét tiéu dong quang dién thi U ak < —0,958V

1 6,625x10 3% x3x108
-Thé sb:

—2x1, 6x10_19]

Bai 5 (Pé dw bi PH-CP-2005): Khi roi 4nh don sic c6 budc song A = 0,5um 1én mot 14 kim loai ¢6 1ap chua nhiém
dién thi 14 kim loai nhiém di¢n dén dién thé t6i da Ve = 1,5V. Gidi thich sy nhiém dién nay va xac dinh gioi han quang
dién cua kim loai d6. Cho hang s6 Plang, van toc anh sang trong chan khong, gia tri tuyét doi ctia dién tich electron lan
luot 1a: h = 6,625X10* K.s, ¢ = 3x10° m/s, e = 1,6 X 10™° C.

HD Giai: -Giai thich su nhiém dién: Khi mot electron hép thu mdt pho6tdn cua anh sang toi, electron s€ ¢6 nang lugng
16n hon cong thoat A nén nod cé the but khoi bé mat kim loai duge chi€u sang, lam cho kim loai thi€u dién tich &m nén
kim loai tich dién duong.

. hc hc
-Xac dinh Ay Tir cong thirc Anhxtanh vé hién tuong quang dién: 5 = o + |e| -|Vmax|
0

11 eV 1 16x109x15

A 6
o h e 05x1070 6,625x10 P xax10? 0 Coor 0 LM

Bai 6 ( Dw bi PH-CP-2003): Chiéu chim sang c6 budc song A = 0,497um . Cé cong suat P = 0,5mW vao catdt kim

loai clia mot té bao quang dién. Dong quang dién triét tiéu khi hiéu dién thé giira andt va catt Uk <—0,4V.

a) Xac dinh cong thoat electron cta kim loai nay.

b) Biét rang ctr 1000 photon dap vao catdt trong 1 gidy s& lam thodt ra 1 electron. Xéac dinh cuong do dong quang
dién bao hoa Iy, Cho van tdc anh sang trong chan khong, hing sé Plang, gia trj tuyét di cta dién tich electron
lan luotla c =3 x 10°m/s; e = 1,6 x 10" C; h = 6,625 x 10 J.s.

HD Giaii:
. hc
a.Theo cong thirc Anhxtanh vé hién twong quang dién: 7 =A+ |e| | U AK|

6,625x10 3% x3x10°
0,497x10°8

:A:%—|e||UAK|= ~1,6x1019x0,4=2,1eV
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. . P PA
Goi N la so photon dap vao catot trong 1s: N=—=

e hc
A , o e X N N
b.S0 electron thoat ra khoi catot trong 1sla:  N=——
1000
-3 —6 -19
Viy Iy =ne= Ne _ Pae Thay sé: Iy, = 0,5><1O3 ><O,497><1034 ><l,6><E]3_0 _0,2x10°A
1000 hc.1000 10°x6,625x10 7" x3x10
Hay lp, = 0,2 HA

Bai 7 (PH-CP-2006): Ba vach co budc song dai nhat trong diy Laiman cia quang ph hidré 1a ;= 0,1220um; A, =
0,128um; A3 = 0,0975um. Hoi khi nguyén tir hidrd bi kich thich sao cho electron chuyén 1én quy dao N thi nguyén tir
6 thé phat ra cac buc xa ting voi cac birc xa da cho.

Cho héng s Plang h = 6,625.10™ I.s; van tdc anh sang trong chan khong ¢ = 3.10° m/s.

HD Giai: Day Banme duoc tao thanh khi electron chuyén tir quy dao bén ngoai vé quy dao L. Vay khi electron dang 6
quy dao N, thi n6 cé thé chuyén vé quy dao L theo hai cach:
- Chuyén tryc tiép tir N vé L va nguyén tir phat ra buc xa (mg v&i vach mau lam H B

- Chuyén tu N vé M, r6i tr M chuyén vé L, nguyén tir phat ra buc xa ting vdi vach mau do H o

- Nang lugng photon irng véi blic xa mau dé:

hc
e, =—=Eyuw—E_=(Ey—Ex)—(E_ —Ey)
}\'OL
h h 1 1 @
L e
Ay A Ay A
e — hc(:, —2,)
* A,

34 8 —6
_6,625.10.3.10° x(0,1220-0,1028).10° _, e =3,04.10%)
0,1220x0,1028.107*

Nang lugng photon ting voi burc xa mau lam:

Thay sb vao (1), ta duogc: o,

hc
€g :7»_: En —EL=(Ex—Ex)—(EL—Ex)
B
:E_m: hc(i_i)
Ay A Ay M
e, =—hc(}7:1;7vs) @
173

~ 6,625.10*" x3.10° x (0,1220 — 0,0975).10 ° _,, g, =4.09.10%]

Thay s6 vao (2) ta duogc: &g 12
0,1220x0,0975.10

Bai 8 (Dw bi PH-CP-2002): Khi chiéu buic xa c6 tan s6 f = 2,110 Hz vao catdt cia mot té bao quang dién thi cac
electron quang dién bén ra déu bi giir lai boi hiéu dién thé ham c6 do 16n Uy =6,625V . Xac dinh gidi han quang dién

cua kim loai lam catot.

HD Giai:

-Khi Upk kha 16n thi tat ca electron quang dién bi dit khoi catdt s& vé hét andt va tao thanh dong dién Iph Néu tiép
tuc tang Uk thi sO electron vé andt (trong 1s) ciing khong tang hon nita tirc lpn cling khong tang vi vay Iy, goi la
cuong d6 dong quang dién bao hoa.

. hc hc C
-Ap dung cong thirc Anhxtanh: hf =—+eU, =X, = =
Ao hf —eU, SN
| ¢ [Un
Thé s6 3x10°
Ao = —0,6um-

2 1x101° —1,6x1071° 2
6,625x10"

6,625 j
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Bai 9 (PH-CP-2004): Trong quang phd vach ctia nguyén tir hidrd, vach tmg v6i budce song dai nhat trong diy Laiman
la Ay =0,1216pum va ng vai sy chuyén dong cua electron tir quy dao M vé quy dao K c6 budce song A, = 0,1026um.
Hay tinh budc song dai nhat A3 trong day Banme.

HD Giai:
hc
-Budc séng Ay tng véi sy chuyén dong cua electron tir quy dao L vé quy dao K: E| —Ey = = @
1
hc
-Budc song L, tmg véi sy chuyén dong cua electron tir qui dao M vé quy dao K: Eyy —Ex = ~ (2)
2
-Budc song dai nhat A3 trong diy Banme g vi su chuyén dong cia electron tir quy dao M vé quy dao L. Tir (1) va
(2) (hoac tur hinh v€) suy ra M
hc hc h e
C C C I
EM - EL - 1’3 L
Ay Ay M
111 e | fhe
Ay Ay M 2, A
AMA 0,1216)(0,1026
=g = 142 :( )( )20,6566},Lm v 4 K
M-A, 0,1216-0,1026 Hinh bai 9

Bai 10 (Dw bi PH-CP-2002): Chiéu anh sang don sic budc song A = 0.22um vio catot cia té bao quang dién thi
dong quang dién triét tiéu khi hiéu dién thé gilta anot va catot Uak < -6V. Tinh gigi han quang dién cua kim loai lam
catot. Cho hing s6 h = 6.625 x 10 J.s, van téc anh sang trong chan khéng ¢ =3 x 10%m/s, dién tich e =-1.6 x 10™°C.

HD Giai: -Tir cong thirc Anhxtanh vé hién tuong quang dién ta c6

E:E+lmvozmax hC+eUAK i=l_eUA
ARy 2 Ao A A hc
1 1 1.6x10 x6

== == = - =3.366x10° = %, =0.297 x 10°m = 0.297um.
Ao 0.122x107° 6.625x10°" x3x10

Bai 11 (PH-2002) : Cac budc song dai nhat ciia vach quang pho thugc diy Laiman va diy Banme trong quang phd
vach cua hidré twong ung 1a L1 =0.1218umva Az, = 0.6563um. Tinh nang lugng cua photon phat ra khi electron
chuyén tir quy dao M vé quy dao K.

.. hc hc
HD Giai: -Taco: = EL — EK va, — = EM EL
Ao ) v ‘
-Nang Iuvgng ctia photon dugc phat ra khi electron chuyén tir quy dao M vé quy dao K 1a:

1 1
AEMK:El\/l_EKzEM—EL"'EL'EK:hC [_+_j
2 A2

-Thay s6: A Eyk =6.625 x 10 x 3 x 10° ! + 1 X ! =1.93.10"%)=12.1eV
0.6563 0.1218) 107

Bai 12(CPSP HA NQI-2004): Nguoi ta chiéu dong thoi hai loai anh sang don sic c6 budc song Aq = 0,656um va
Lo = 0,486pm vao catdt clia mot té bao quang dién co cong thoat A =3, 61x107°J.

1) Giai thich tai sao do 16n van téc ban déu cua cac electron quang dién but ra khoi catdt khong béng nhau?
2) Hiéu dién thé gitra an6t va catdt ciia té baoquang dién 1a 1 2V (ant ndi voi cuc dwong cua ngudn dién). Tinh
van toc cuc dai cta cac electron quang dién khi dap vao andt.

3) Cho cong suét birc xa anh sang c6 bude song Aqva A, ndi trén twong tng la P =0,2W va P, =0,1W. Tinh
s6 photon dap vao catdt trong mdi gidy .Biét rang: h=6, 625x10"*Js; C=3x108m/s;
Mg = 9,1x10‘31kg re=1, 6x1071°C.

HD Giai:

GV: Doan Van Luong Email: doanvluong@gmail.com ; doanvluong@yahoo.com Trang 74


mailto:doanvluong@gmail.com
mailto:doanvluong@yahoo.com

. hc
1) Giai thich van toc céc electron quang dién khac nhau. Gidi han quang dién: Ay = X =0,55um.

Do do, buc xa Aq > A, nén khong xayra hién tugng quang dién, A, < A,: xdy ra hién tugng quang dién
2
. S A P P : MVomax
Céc electron ndm sat mit kim loai khi hap thu photon ban ra v6i dong nang cuc dai: hf = A + —="=
Ddi véi cac electron nim & 16p séu trong kim loai thi trude khi dén bé mat kim loai, chung da va cham vdi cac ion cua
kim loai va mat mot phan ning luong do d6 van tdc ban dau ciia chiing nho hon Vomax NOi trén.
2) Tinh van tdc cuc dai cla cac electron quang dién khi dap vao andt. bong nang cuc dai cua electron khi bt rakhoi

cadt TC_ A4 Womax = Womax = % — A =0,4795x107°]

) 2
bong nang cuc dai cua céc electron khi dép vao anot:

Wi =Wy oy +€U = 0,4795x10 22 11, 2x1,6x1072° = 2,4x10719J

, , fzw~ 2x2,4x10™ 19
Van toc cuc dai cia céc electron khi dap vao catot: vV = n — T 0} 73x10%°m/s
m 9,1x10™

R . L xe e P hc PA
3) Tinh s6 phdton dap vao catét moi gidy: N=— va € = 7 =>n= h
€ C
S6 photon dap vao catdt trong 1 gidy do biic xa Aq VA Ao chiéu vao catbt:
PA BA
N = % + % — 6,6x10™" +2,45x10'" = 9,05x10""
C C

Bai 13 (CP CN HA NQI-2005): Kim loai lam catdt cia mot té bao quang dién c6 gidi han quang dién A, . Lan luot
chiéu téi bé mat catdt hai birc xa c6 bude song A1 =0,4um va A, =0,5um thi van tdc ban dau cuc dai cia electron
ban ra khéi bé mit catét khac nhau 2 1an. Tinh A, .

HD Giai: Tinh A .
-Ap dung hé thirc Anhxtanh v6i Aq, Ay

EoprzmP=TeZm?
M 2 7»0 2
he _arlmvzohe, ez @)
kz 2 Ao
Vi A <Ay =V >V, nén V; =2V, thay vao (1) va (2)
%:%Mx%mvaf e
Tacs{ - ° 304 :i:i—i:%:M => Lo =0,545um
4E _ 4E 4x l mV22V2 7\‘0 7L0 7L1 7\,0 }\’O }\‘l 4}\41 - 7\42
Ao Ao 2

Bai 14 (CP GTVT-2004): Catbt ciia té bao quang dién co cong thoat electron 1a A = 4,16eV.
1) Chiéu vao catdt birc xa c6 budce séng A = 0,2um thi hién twong dong quang dién c6 xay ra khong? Néu co,
hay tinh higu dién thé ham dé dong quang dién triét tiéu.
2) Nang luong ma dong photon truyén cho catdt trong mot gidy 14 0,2J. Gia sir c6 100 photon t6i catdt tao ra 1
quang electron chuyén tir catét sang andt.
Tinh s6 photon toi catdt trong mot gidy va cuong do dong quang dién.
Cho h= 6,625x10%s; ¢ = 3x10°m/s; |e| = 1,6x10™°C.

HD Giaii:
h hc 19,87
)Ta A=1C Suyra 2, = 1C 1987
o A 6,656
2) Dong quang dién triét tiéu khi Uk = U,

x10~'m ~ 0, 3um Do A < A nén hién twong quang dién co xay ra,
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Khi dé e‘Uk‘ Inv2 v a_A+;mV02maX_A+eUh suy ra uh_—(g A).

Véi € = % _0,0375x1071%] thi Uy=2,05V. Tac6P=N.c = N = = = 2x10 photon
€

. . . . N
S6 electron chuyén dong tir catdt sang andt trong 1s: N = 100 = 2x10™

Cuong do dong quang dién: | =n |e| =3, 2x107*A.

Bai 15 (CP GTVT-2005): Khi chiéu vo catdt ny birc xa cia mot t& bao quang dién birc xa A = 0,1854pm thi hi¢u dién
thé Uak = -2V vira du triét tiéu dong quang dién.

1) Xac dinh gidi han quang dién cua kim loai lam catét.

. y , Y ~ . . . .
2) Néu chiéu vao catot nay buc xa A = E ma van duy tri hi¢u dién thé ham & trén, thi dong nang cyc dai cua cac

electron khi bay sang dén andt 1a bao nhiéu? Cho h = 6,625 x 10°** (J.s); ¢ = 3 x 108 m/s; |e| = 1,6 x 10™°C.

HD Giai:

hc _hc
—= ==+ W e.|Ju
1.Ap dung cong thirc Anhxtanh ta co: Ao Ao omex 3%:%—|||h—AK|
C
— (0]
Waomax = |eUax|
-19
Thésé: — = 1 - J,6x1034 x2 8z0,3784><107:>x0:;7%0,2643x10_6m
Lo 0,1854x10™° 6,625x10>*x3x10 0,3784x10

2.Khi chiéu bic xa A" = A va U, =—2V
2
Goi Wgi = Wiomax V& W, 13 dong ning luc cham andt
= Who —Wx1 = |e| Upk (cong can cia dién truong)
2hc _hc hc hc _hc
=Wz =W +le|Upk > Wio=————+—
n2 — vVVi1 | | AK A2 — N 7“0 2\ 7‘0 k

6,625x 1034 % 3x10°

~——~1,072x 10718,
0,1854x10"

Viy dong ning cua electron khi cham andt 1a: Wso =

Bai 16 (CP XD-2004): Khi chiéu bir xa c6 tan s6 f= 2,200 x 10" Hz vao catdt ciia mdt ta bao quang dién thi c6 hién
tugng quang dién va cac electron quang dién ban ra déu giir lai boi hiéu dién thé ham U, =6,6V.

1) Xdc dinh gi6i han quang dién cua kim loai lam catdt.

2) Néu chiéu anh sang trang vao catét ciia té bao quang dién trén thi hién tuong quang dién c6 xay ra khong?
Tai sa0? Néu c6, hiy tinh dong ning ban dau 16n nhat cia cac electron quang dién.Cho biét 4nh sang trang gdm cac birc
xa c6 budc song tir 0,4um dén 0,76pm; ¢ = 3x10°m/s, e = 1,6x107°C; h = 6,625x10*Js.

HD Giai:
1) Theo cong thirc Anhxtanh: hf = A + Eyqmax => A = hf - Eqgimax.
Trong d6 hf=6,625x10* x 2,2 x 10™° = 14,575 x 10™),
Eoamax = €U = 1,6x10%° x 6,6 = 10,56x107°) => A = 4,015x10™°J

Gi6i han quang dién cua kim loai lam catét: A, = %: =0, 495x10_6(m) =0,495um

2) Véi cac biic xa trong 4nh sang trang c6 bude song: 0,4um < <0,495um <A,
thi chiing s€ gay ra tac dung quang dién, va :

—34 8
e _p = a-86210 7x307 4 11510719 — 0,954x10729(3)

Ammin 0,4x10°°

Eoﬁ max —

Bai 17 (CP KT-KH DPN-2004):

1. Céng thoat electron cua kim loai ding 1am catdt cia mot t& bao quang dién 13 2,4843 eV. Hoi khi chiéu 1an luot hai
burc xa c6 tan sb f;= 5 x 10* Hz va f, = 9.5 x 10™ Hz thi ¢ xdy ra hién tugng quang dién hay khong? Néu co, hiy
tinh van tdc cuc dai clia cac quang electron khi bit khoi catdt.

2. Anh sang chiéu vao kim loai trén c6 tan so thay doi trong khoang tir 6,5 x 10 Hz dén 9,5 x 10* Hz. Hay lap biéu
thirc hiéu dién thé ham U, theo f va L. Choh = 6,625 x 103*J.s;e=1,6 x 10°C ; m, = 9,1 x 10°%¢

HD Giii:
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1) Taco A =4,4843eV = 3,97488x10™ ~ 3,975x10™J

—34 8
-Mit khac A = he — =, = E Thé sé: Ao = 6,625d0 Xif;(lO =0, 5x10°m => Ao =0,5um
X, A 3,975x10
8

-Budc song anh sang ddi vai fy 1a; 7‘1 = c = 310 7= 0, 6_10_6m =0,6um

f1 5.10"

o , Lo e ors c 3.10 _7

-Budc song anh sang doi véi frla: Ay, = — = — = 3,15789x10 "'m = 0,315789um

f, 9510
-Ta thiy Ao >Ag > Ay = Hién tuong quang dién chi xdy ra dbi vé6i birc xa Ao

1 2
“Theo cong thic Anhxtanh: hf; = A+ 2 MV8max = Vomax = | —(fo — A)
m

£ 5
-Thay s0: Vg, = #(6.625x10—34x9.5x1014—3.975x10—19) =7.1387.10°m/s
9.1x10731

-Vay Vomax = 7-1387x10°(m/ s)

1
eUp, = =mVE ax . . 5
2) 2 = U, ==(hf —A) Thay s6 Up, = (4,1406x10°f —2,4838)(V)
e

hf —A = % MV&max

-Mat khac ta ¢o A =f9 — U, =(1, 2421x10_6x%—2 4843)(V) V

Bai 18 (CP KT-KH PN-2005): Té bao quang dién co catét 1am bang kim loai ¢6 gidi han quang dién Ag =0,578 pm.

1) Tinh cong thoat cua electron ra khoi kim loai trén.

2) Chiéu vao catdt anh sang c6 bude song A = Ao. Tinh van toc cta electron quang dién khi dén andt. Biét hiéu
dién thé giira andt va catdt 13 45V.

Chom,=9,1x10%kg; h=6,625x10*Js; c=3x10°m/s; |e|=1,6x10"C

HD Giai:
34 8
1) Tu cong thuc A = E Thé sé: A = 6,625x10 x'ix 10 =3,4x10™"J
Ao 0,578x10
‘ ‘ hc hc hc
2) Tu phuong trinh Anhxtanh: 7\’—0 =A+ Edo - 7 = 7\‘—0 + Eﬁo oy VI A =0 = Eno( = 0

= lmeV2 =leU |

Ap dung dinh 1y dong nang: B, — = |eUAK| ~4x10°(m/s)

ﬁo(max)

—19
RV 2x16x107" x45
9,1x10*

2/eU |
m

e

=V =

Bai 19 (CP SP HCM-2004): Catdt ciia mdt té bao quang dién lam bang kim loai co cong thoat A, = 4,5¢V. Chiéu vao

cat6t mot birc xa co budc song A = 0,185um, dat vao gitra an6t va cat6t mot hiéu dién thé U = 2V. Tim dong ning ciia
electron khi dap vao andt. Cho h = 6,625 x 10° ks Js; c=3x10° m/s; |e| =1,6 x 10™ C.

h =5, = % A
C 0
HD Giai: -Tacou: —=A_+E Vady = E_ =3,54x10")]
(o] d, —-26 d, !
A _ 19,875x10_6 4,51 6x10°°
% 0,185x10

-Nonh Ii fioéng naéng : |e|U, =Ey —E, =E,, =|e|Ux +E, =3,2x107° +3,54x10° .Vady Eg4s = 6,74 x 107
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E. PE TRAC NGHIEM PAI HQC CAO PANG CAC NAM TRUOGC

Cau 1(CDP 2007): Gidi han quang dién cua mot kim loai lam catdt cua té bao quang dién 1a X9 = 0,50 um. Biét van toc
anh sang trong chan khong va hing s6 Plang lan luot 1a 3.10° m/s va 6,625.10% J.s. Chiéu vao catdt ctia té bao quang
dién nay buc xa c6 budc song A = 0,35 pm, thi dong nang ban dAu cuc dai cua électron (électron) quang dién la
A.1,70.10™]. B. 70,00.10™ J. C.0,70.10™J. D. 17,00.10™% J.
Céu 2(CD 2007): Trong quang phé vach cta hidrd (quang phd cua hidr6), budc séng cua vach thi nhét trong day
Laiman Ung véi sy chuyen ctia électrén (électron) tir quy dao L vé& quy dao K 13 0,1217 pm , vach thir nhat cua day
Banme mg voi sy chuyen M — L 12 0,6563 um . Budc séng cua vach quang pho thir hai trong diy Laiman tng véi
su chuyén M —K bing
A.0,1027 um . B. 0,5346 um. C.0,7780 pm . D.0,3890 pm.
Cau 3(CP 2007): Cong thoat électron (&lectron) ra khoi mot kim loai 1a A = 1,88 eV. Biét hing sb Plang h = 6,625.10
J.s, van tdc anh sang trong chan khong ¢ = 3.10° m/s va 1 eV = 1,6.10™ J . Gi6i han quang dién cua kim loai d6 1a
A. 0,33 um. B. 0,22 um. C.0,66.10™ um. D. 0,66 pm.
Cau 4(CP 2007): Mot 6ng Ronghen phat ra bic xa co budc song ngan nhat 14 6,21.10 ~** m. Biét do 1on dién tich
glectron (8lectron), van toc anh sang trong chan khong va hing s6 Plang 1an luot 1a 1,6.10™°C; 3.10%m/s; 6,625.10% J.s.
Bo qua dong ning ban dau cuia électrén. Hiéu dién thé giita andt va catdt cia 6ng 1a
A. 2,00 kV. B. 2,15 kV. C. 20,00 kV. D. 21,15 kV.
Cau 5(PH — 2007): Cho: 1eV = 1,6.10™ J; h = 6,625.10* J.s; ¢ = 3.10° m/s. Khi électron (électron) trong nguyén tir
hidrd chuyén tir qui dao dimg c6 ning lugng Em = - 0,85¢V sang qui dao dimg c6 ning luong En = - 13,60eV thi
nguyén tir phat birc xa dién tir cd budc song
A. 0,4340 um. B. 0,4860 um. C. 0,0974 um. D. 0,6563 um.
Cau 6(PH — 2007): Hiéu dién thé giira andt va catdt ciia mot Sng Ronghen 1a 18,75 kV. Biét d6 16n dién tich électron
(8lectron), van tdc anh sang trong chan khong va hing sé Plang lan luot 12 1,6.10™° C, 3.10° m/s va 6,625.10° J.s. Bo
qua dong ning ban dau cua électron. Bude song nho nhat cia tia Ronghen do 6ng phat ra 1a
A.0,4625.10°m. B.0,6625.10™ m. C. 0,5625.10™° m. D. 0,6625.10° m.
Cau 7(PH — 2007): Lan lugt chiéu vao catdt ciia mot té bao quang dién cac birc xa dién tr gém birc xa c6 budc song Ay
= 0,26 pm va burc xa c6 budc song A, = 1,24, thi van tdc ban dau cuc dai cua cac électron quang dién but ra tr catdt 1an
luot 1a vy va v, vai 1 2 v, = 3vy/4. Gidi han quang dién A ctia kim loai lam catdt nay la
A. 1,45 pm. B. 0,90 pm. C. 0,42 um. D. 1,00 pum.
Céu 8(CDP 2008): Goi A, va g lan luot 1 hai budc song tng véi cac vach do H, va vach lam Hpy cua day Banme
(Balmer), A 1a budc song dai nhat ciia diy Pasen (Paschen) trong quang phd vach cta nguyén tir hidrd. Biéu thirc lién
h¢ gilta A, A A1 la
Al =2h- Xp B.1/A =1g—1/A, C.h =X+ Ag. D. /A =1/ks + 1/,
Cau 9(CD 2008): Biet hang s6 Plang h = 6,625.10° 3 J.s va d6 16n cua dién tich nguyén t6 13 1,6.10° 1§ C. Khi nguyén ti
hidré chuyén tir trang thai dimg c6 nang lugng -1,514 eV sang trang thai dung c6 nang luong -3,407 ¢V thi nguyén tir
phét ra birc xa c6 tan sb
A.2,571.10" Hz. B. 4,572.10"Hz. C. 3,879.10" Hz. D. 6,542.10% Hz.
Cau 10(CP 2008): Khi truyén trong chéan khong, anh sang do c6 bude song Ay = 720 nm, anh sang tim ¢ budc song
A, =400 nm. Cho hai anh sang nay truyén trong mot moi trudng trong sudt thi chiét suat tuyét dbi cua moi truong do
dbi véi hai anh sang nay 1an luot 1a ny = 1,33 va n, = 1,34. Khi truyén trong mdi trudng trong sudt trén, ti s6 ning luong
clia photén co budc song A, so véi nang luong ctia photon cd bude song A, bang
A.5/9. B. 9/5. C. 133/134. D. 134/133.
Cau 11(CP 2008): Chiéu 1én bé mit catdt cuia mot té bao quang dién chum sang don sic c6 bude song 0,485 pm thi
thdy c6 hién tuong quang dién xay ra. Biét hang s6 Pling h = 6,625.10* Is, van toc anh sang trong chan khong ¢ =
3.10% m/s, khi lugng nghi ctia électron (électron) 1 9,1.10°%! kg va vén tdc ban dau cuc dai ciia électron quang dién 1a
4.10° m/s. Cong thoat électron ctia kim loai 1am catdt bang
A.6,4.10%]. B.6,4.10%J. C.3,37.10™ 1. D.3,37.10™ .
Cau 12(bH- 2008): Khi chiéu 1an Iwot hai birc xa co tan sb 1a fi, f2 (VO’I fi < f,) vao mét qua cau kim loai dat c6 lap thi
déu xay ra hién tuong quang dién vdi dién thé cuc dai cia qua ciu 1an luot 13 Vi, V. Néu chiéu dong thoi hai birc xa
trén vao quéa cau nay thi dién thé cyc dai cta né 1a
A. (Vi +Vy). B. [Vi-V,|. C. V.. D. V..
Cau 13(PH- 2008): Hiéu dién thé giita andt va catdt cia mot dng Ronghen 1a U = 25 kV. Coi vén tdc ban dau cua
chim électron (électron) phat ra tir catdt bang khong. Biét hang s6 Plang h = 6,625.10*].s, dién tich nguyén t6 bang
1,6.10™C. Tan s6 16n nhat ciia tia Ronghen do 6ng nay c6 thé phat ra la

A. 60,380.10*°Hz. B. 6,038.10"°Hz. C. 60,380.10°Hz. D. 6,038.10"°Hz.
Cau 14(CP 2009): Cong suét birc xa ctia Mt Troi 1a 3,9.10%° W. Nang lwong Mit Troi toa ra trong mot ngay 1a
A. 3,3696.10% J. B. 3,3696.10%° J. C. 3,3696.10% J. D. 3,3696.10* J.

Cau 15(CP 2009): Trong chan khong, birc xa don sic vang c6 budc song 1 0,589 um. Lay h = 6,625.10*J.s; ¢=3.10°
m/svae =1,6.10" C. Nang lugng ctia photon tmg voi birc xa nay c6 gia tri la
A.211eV. C.4,22eV. C.0,42¢eV. D.0,21eV.
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Cau 16(CP-2009): Ddi voi nguyén tir hidrd, cac muirc ning luong tng voi cac quy dao dimg K, M ¢6 gia tri 1an luot la:
-13,6 eV; -1,51 eV. Cho h = 6,625.10* J.s; ¢ = 3.10° m/s va e = 1,6.10™ C. Khi électron chuyén tir quy dao dimg M vé
quy dao dimg K, thi nguyén tir hidrd c6 thé phat ra birc xa c6 bude song

A.102,7 um. B. 102,7 mm. C. 102,7 nm. D. 102,7 pm.
Cau 17(CP-2009): Mot ngudn phat ra anh sang c6 budc song 662,5 nm vai cong sudt phat sang 1a 1,5.10” W. Lay h=
6,625.10% J.s; ¢ = 3.10% m/s. S6 pho6ton dugc nguén phat ra trong 1 s 1a

A.5.10". B. 6.10™. C. 4.10". D. 3.10%.
Cau 18(PH-2009): Mot dam nguyén tir hidrd dang & trang thai kich thich ma électron chuyén dong trén quy dao ding
N. Khi électron chuyén vé cic quy dao dimg bén trong thi quang phd vach phét xa ctia ddm nguyén tir d6 c6 bao nhiéu
vach?

A. 3. B. 1. C. 6. D. 4.
Cau 19(PH — 2009): Cong thoat électron ciia mot kim loai 1a 7,64.10°J. Chiéu 1an lugt vao bé mat tim kim loai nay
céc b xa co bude song 1a A, = 0,18 um, A, = 0,21 pum va A5 = 0,35 um. Liy h=6,625.10% J.s, ¢ = 3.10° m/s. Biic xa
nao gay duoc hién tugng quang dién ddi véi kim loai d6?

A. Hai buc xa (A va A,). B. Khong cé burc xa nao trong ba burc xa trén.

C. Caba buirc xa (Ag, Ay Va Ag). D. Chi ¢6 bitc xa A;.
Cau 20(PH-2009): Déi voi nguyén tir hidrd, khi électron chuyén tir quy dao M vé quy dao K thi nguyén tir phat ra
photon c6 budce song 0,1026 pm. Lay h = 6,625.10%.s, e = 1,6.10™° C va ¢ = 3.10°m/s. Ning luong ciia photon nay
bang

A.121eV B.11,2eV. C.12,1eV. D. 121 eV.
Cau 21(PE PH- 2009): Chiéu dong thoi hai buc xa co bude song 0,452 pm va 0,243 pm vao catdt cua mot té bao
quang dién. Kim loai lam cat6t c6 gidi han quang dién 13 0,5 pm. Lay h=6,625. 10" ¥ J.s,¢=3.10° m/s va m,=9,1.10
kg. Van tdc ban dau cuc dai ctia cac électron quang dién bang

A.2,29.10" mis. B. 9,24.10° m/s C. 9,61.10° m/s D. 1,34.10° m/s
Cau 22 (Pé PH — CP 2010)Khi électron & quy dao dimg thir n thi ning lugng cta nguyén tir hidré dugc tinh theo cong

13,6 _ _ .
thtc - ? (eV) (n=1, 2, 3,...). Khi électron trong nguyén tr hidr6 chuyén tir quy dao ding n = 3 sang quy dao ding n=2

thi nguyén tir hidrd phat ra phéton tmg voi b xa c6 budc song bing

A. 0,4350 pm. B. 0,4861 pm. C. 0,6576 um. D. 0,4102 pm.
Cau 23. (PH — CP 2010) Mot chét c6 kha nang phat ra dnh séng phat quang véi tan s6 f = 6.10* Hz. Khi ding &nh séng
6 budc song nao dudi day dé kich thich thi chét nay khéng thé phat quang?

A. 0,55 um. B. 0,45 um. C. 0,38 um. D. 0,40 pum.
Cau 24. (PH — CP 2010)Theo miu nguyén tir Bo, ban kinh qu§ dao K ctia électron trong nguyén tir hidrd 14 ro. Khi
électron chuyén tir quy dao N v& quy dao L thi ban kinh qu¥ dao giam bét

A. 12r,. B. 4r,. C. 9r,. D. 16r,.
Céau 25. (PH — CP 2010)Mot kim loai ¢6 cong thoat électron la 7,2.10™*° J. Chiéu 1an luot vao kim loai nay cac buc xa
¢6 bude song Ay = 0,18 pm, A, = 0,21 pm, Az = 0,32 um va A = 0,35 pm. Nhitng birc xa c6 thé giy ra hién tuong quang
dién o kim loai nay c¢6 budc song la

A. 7\.1, 7\.2 va 7\.3 B. 7\.1 va 7\.2 C. 7\‘2, 7\‘3 va 7\‘4 D )\3 va )\4
Céu 26. (DH - CD- 2010) Mot ngudn sang chi phat ra anh sang don sic c6 tan s 5.10" Hz. Cong suét buc xa dién tir
ctia nguon 1a 10 W. S photéon 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 27. ( PH — CP-2010) Nguyén tir hidrd chuyén tir trang thai dimg c6 ning luong E, = -1,5 eV sang trang thai
dirng 6 ning luong Ep, = -3,4 eV. Budc song cta birc xa ma nguyén tir hidrd phét ra xap xi bang

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

Cau 28:( PH — 2011) Mot chét phat quang duoc kich thich bang dnh sang c6 budc song 0,26 um thi phéat ra anh séng
¢6 budc song 0,52 um . Gia sir cong suat ctia chum sang phat quang bang 20% cong suat clia chim sang kich thich. Ti
s gitra s6 photon anh sang phat quang va s6 photon anh sang kich thich trong ciing mot khoang thoi gian 1a

Al B. 2. c. 2 p. L.
10 5 5 5
. 5 A N P4
HD : Cong suat ciia nguon phat ra pho ténP:Nh—: N = P.At -_HA__A N :0.20’52 :E
Al hc N, Py 0,26 5

Cau 29: ( DH - 2011) Trong nguyén tir hidrd, ban kinh Bo la ro = 5,3.10° "' m. O mét trang thai kich thich ctia nguyén tir
hidré, électron chuyén dong trén quy dao dimg c6 ban kinh Ia r = 2,12.10™ m. Quy dao d6 c6 tén goi 1a quy dao ding
A L. B. N. C.0O. D. M.

r
HD : Ban kinh quy dao dimgciiae:r=n’rp = —=n>=4=n=2= QuydaoL
I’-O
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Céu 30: ( PH — 2011) Khi électron ¢ quy dao dirng thir n thi niang luong cua nguyén tir hidré duoc xac dinh boi cong

136

thue E, = (eV) (véin=1,2,3,...). Khi électron trong nguyén tir hidré chuyén tir quy dao dimg n = 3 vé quy

dao dung n = 1 thi nguyén tr phat ra photon c6 bude song A, . Khi électron chuyén tir quy dao dimg n = 5 vé& quy dao
ding n = 2 thi nguyén tir phét ra photon co budce séng A, . Mbi lién hé giita hai bude song A, va A, 1a

A. A, =5, B. 27h,=128),.  C. %, =4A,. D. 1892, =800, .
D:E,—E, 36,136 8155 NC (1)
9 1 9 A
~136 136 21 hc
E,—E, =2 4=22_ 136~ 2 1)/ (2) = 1894, =800
52 =T op 4 100 7 ) 1 17() A A

Céu 31 :(PH - 2011) Khi chiéu mét buc xa giién tr co6 budc song ?»’1 = 0,30um vao catét cua mot té bé}o quang dién thi
xdy ra hién tugng quang dién va hiéu dién thé ham luc d6 1a 2 V. Néu dat vao gitta anot va catdt cua t€ bao quang dién
trén mot hiéu dién thé Uax = -2V va chiéu vao catot mét‘ btrc xa dién tir khac c6 budc song A, = 0,15um thi dong nang
cuc dai cta électron quang dién ngay trudc khi téi anot bang
A.1,325.10™). B. 6,625.10™. C.9,825.10™J. D. 3,425.10™.
hc _19 . Ay e hc 19
HD: A= Z —eUh=3,425.10" " J ;- Khi dugc chiéu bdi birc xa Ay : Wamax = /1— - A=9825.10""J
2

- Khi dat vao A va K hiéu dién thé 4m Uak = - 2V — Uka = 2V : céc elctron di sang A di theo chidu dién truong cham
dan déu . Ta ¢l : Wap - Wi = €.Uga =W, =W, _ +eU,, = 9,825.10 °-1,6.10 *.2=6,625.10 °J

Cau 32: (CD-2011) Cac nguyén tir hidro dang ¢ trang thai dumg ng voi electron chuyen dong trén quy dao c6 ban kinh
gip 9 lan so v6i ban kinh Bo. Khi chuyen v€ cac trang thai dung c6 nang luong thap hon thi cac nguyén tir s& phat ra
cac birc xa co tan s6 khac nhau. C6 thé c¢6 nhiéu nhit bao nhiéu tan s6?
A.2 B.4 C.1 D.3

HD: r=n? ry =9r, suy ra n =3; Electrron dang & quy dao M.

Vay Electrron c6 thé chuyen tr M sang L; M sang K; L sang K. Nén ¢ nhiéu nhit 3 tan sb

Cau 33 ( CDP-2011) : Gilra andt va catdt cua mot ong phat tia X c6 hiéu dién thé khong doi 1a 25 kV. B6 qua dong ning
ctia eelectron khi burt ra tir catot. Budc song ngan nhat cua tia X ma dng co thé phat ra bang

A. 31,57 pm. B. 39,73 pm. C. 49,69 pm D. 35,15 pm.
h h
HD: 2% =|elU sk = A = _ 49,60 pm
ﬂ’min |e| AK

R . . o . i s A ) )
Cau 34( CDb-2011) : Mot kim loai ¢6 gidi han quang dién 1a A, . Chiéu birc xa c6 budc song bang 30 vao kim loai

nay. Cho rang nang luong ma eelectron quang dién hép thy tir photon ciia birc xa trén, mot phan dung dé giai phong no,
phan con lai bién hoan toan thanh dong ning ctia n6. Gia tri dong nang nay 1a

p 3 s c o 2
A 2, 34, Ay
o 101y, o, N et
A A A A A

Cau 35( CP-2011) : Nguyén tir hidré chuyén tir mot trang thai kich thich vé trang thai dimg c6 nang lugng thap hon
phat ra birc xa ¢ budc song 486 nm. P giam nang lugng ciia nguyén tir hidré khi phat ra birc xa nay la
A. 4,09.10"J. B. 4,86.10 °J. C. 4,09.10 7. D. 3,08.107%°J.
hc
HD: AE = == 4,09.10™J. Chen C
Cau 36( PH — 2012): Laze A phat ra chum birc xa c6 budc song 0,45 £mvéi cong suat 0,8W. Laze B phat ra chim btic
xa c6 budc song 0,60 1M véi cong sudt 0,6 W. Ti s6 giita s6 photon ciia laze B va s6 photon ciia laze A phat ra trong
mdi gidy 1a

Al B.E C.z2 D.§
9 4
Giai: PA—NAE Pg = NBE_ &:ﬂﬂ:%%_IChnA
Ay A N; P, A, 060,60

GV: Doan Van Luong Email: doanvluong@gmail.com ; doanvluong@yahoo.com Trang 80


mailto:doanvluong@gmail.com
mailto:doanvluong@yahoo.com

Cau 37( bH - 2012): Theo mAau nguyén tir Bo, trong nguyén tir hidrd, chuyén dong cua électron quanh hat nhan la
chuyén dong tron déu. Ti so gitra toc do cua €lectron trén quy dao K va toc do cua €lectron trén quy dao M bang

A. 9. B. 2. C.3. D. 4.
Giai: Luc huong tam tac dung 1€n electron 1a luc Culong giira electron va hat nhan 1a proton
2 2
mv e v R o,
=k—=> K= | M= =0 =3 Ch¢n C

R R? Vi R« I
Céu 38( PH - 2012): Biét cong thoat €lectron cua cac kim loai: ‘canxi, kali, bac va d@)ng lan luot 1a: 2,89 eV 2,26eV;
4,78 eV va 4,14 eV. Chiéu anh sang c6 budc song 0,33 pmvao bé mat cac kim loai trén. Hién tugng quang dién khdng
xdy ra voi cac kim loai nao sau day? .
A. Kali va dong B. Canxi va bac C. Bac va dong D. Kali va canxi

h
Gidi: Nang lugng cua photon kich thich & = 70 = 3,764 MeV < Axg; Acy

Nén Hién tuong quang dién khong xay ra véi Bac va dong. chon C

Cau 39( bH - 2012): Theo mau nguyén tr Bo, trong nguyén tr hidrd, khi €lectron chuyén tr quy dao P vé quy dao K
thi nguyén tir phat ra ph6ton Ung v6i birc xa c6 tan sb ;. Khi électron chuyén tir quy dao P vé quy dao L thi nguyén tir
phat ra ph6ton tmg vdi bure xa c6 tan s f,. Néu électron chuyén tir quy dao L vé quy dao K thi nguyén tir phat ra photon
g véi birc xa c6 tan s6

Afa=f -1, B.fy=f, +f, C f,= ff12+f22 D. f,= fflfzf

l+ 2
hf]_:Ep'EK
hfzzEp—EL

hf3 = E|_ - EK = hfl - hf2 :>’f3 :‘fl - fg chgn A .
Cau 40( PH — 2012): Chiéu dong thoi hai buc xa co bude séng 0,542 ymva 0,243 gm vao catdt ctia mot t€ bao quang
dién. Kim loai lam cat6t c6 gidi han quang dién 1a 0,500 zm. Biét khéi luong cia €lectron 1a m,= 9,1.10°* kg. Van tde
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

hc hc mv?
Giai: Hién tugng quang dién xay ra voi bire xa 0,243 um |; 7 = /1— ;max => Vomax = 9,61.10° m/s .Chon A
0
Cau 41( CP — 2012) : Goi &p, &, €7 lan luot 14 ning luong cua phdton anh sang do, photdn anh sang lam va phdton anh
sang tim. Ta c6
A. ep>g >er B.er>¢ >¢p. C.er>ep>eL D.g > &> ¢p.

hc , A
Giai: Nang lugng ctia photon € = 7 TacOAp>AL> Arnén er>¢g >gp. Chon B

Cau 42( CD - 2012) : Gidi han quang dién ciia mot kim loai 1a 0,30 pm. Cong thoat ctia €lectron khoi kim loai nay la
A. 6,625.10%°). B. 6,625.10™"J. C. 6,625.10™J. D. 6,625.10™J.
hc
Giai: A = o= 6,625.10"°J Chon C
0
Céu 43(Ccb -2012) : Chiéu birc xa dién tir c6 bude song 0,25 xm vao catot cua mot té bao quang dién co gioi han
quang dién 1a 0,5 zm. Pong nang ban dau cuc dai cta électron quang dién la
A. 3,975.10%. B. 3,975.10™J. C.3,975.10™. D. 3,975.10™).
Cau 44 (CP-2012): Goi &p, &, &r 1an luot 1a ning lugng clia photén anh sang do, photon anh sang lam va photon anh
séng tim. Ta co
A.ep>g >eT. B.er>¢g >ep. C.er>ep>eL D.g > &> ¢p.

, hc § A
Giai: nang luong cua photon € = 7 TacOAp>A_> Arnén er>g_ >gp. Chon B
Cau 45: Nguon séng thir nhit c6 cong suit P phét ra dnh sang don sic c6 bude séng 4 = 450nm. Ngudn sang thir hai

c6 cong suat P, phat ra dnh sang don sic c6 budce song A, =0,60um . Trong ciing mot khoang thoi gian, ti sb giira s6
photon ma ngudn thir nhat phét ra so v6i s6 photon ma ngudn thir hai phat ra 1a 3:1. Ti s6 P, va P, la:

A. 4. B. 9/4 C. 4/3. D. 3.
Giai pl_N_E : pZ:&E :>i:mﬁ—3—06 =4. Chon A
t A4 t A, P, N, 4 0,45
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CAau 46: Ngudn sang thir nhat c6 cong suét P; phét ra 4nh sang don sic ¢ budc song A, =400nm. Ngudn sang tht hai
c6 cong suat P, phat ra dnh sang don sic c6 budc song A, =0,604m . Trong ciing mot khoang thoi gian, ti sb gifta s6
photon ma ngudn thir nhat phat ra so v6i s6 photon ma ngudn thir hai phat ra 1a 4:1. Ti s6 Py va P, la:

A. 6. B. 9/4 C. 4/3. D. 4.
N N P, N

Giai : pl__E PZ:_ZE :>_1=_lﬁ=4%:64, Ddp dn A
t A4 t A, P, N, 4 0,4

Cau 47( PH — 2013): Khi noi vé photon, phat biéu nao dudi day dung?
A. Nang lugng cua photon cang 16n khi bude song anh sang tng vdi photon do cang lon.
B. Photon c6 thé ton tai trong trang thai dung yén.
C. V6i mbi anh sang don sic o tan s6 f xac dinh, cac photon déu mang ning luong nhu nhau.
D. Nang lugng cua photén anh sang tim nhé hon nang lugng cua phdton anh sang do.
Cau 48( DH - 2013): Gidi han quang dién cua mot kim loai 1a 0,75 pm. Cong thoat €lectron ra khoi kim loai nay béng
A. 2,65.10™"%. B. 26,5.10%°J. C. 2,65.10%. D. 26,5.10°%.

Giai: A= % =2,65.10"J. Chon A

Cau 49( PH - 2013):  Gia su mot ngudn sang chi phat ra anh sang don sdc c¢6 tan s6 7.5.10"Hz. Cong suit phat xa ctia
ngudn 1a 10W. Sb photon ma ngudn sang phat ra trong mot gidy xap xi bang:

A. 0,33.10%° B. 2,01.10% C.0,33.10% D. 2,01.10%
Giai: P=V = NE_NMT P ey v =P P O 2012578610° . Chon B
t t t hf 3 hf 6 625.10".7,5.10

Cau 50: Mot b pin quang dién gdm nhiéu pin méc ndi tiép. Dién tich tong cong cia cac pin 1a 0,4 m2. Dong 4anh sang
chiéu vao bd pin c6 cudng d6 1000 W/m2. Khi cuong do dong dién ma bd pin cung cap cho mach ngoai 1a 2,85A thi
dién ap do duogc hai cuc cia b pin 1a 20 V. Hiéu suét cua bod pin la
A. 43,6% B. 14,25% C.12,5% D. 28,5%
Giai: Cong suat anh sang chiéu vao dién tich bé mat bo pin: P = 1000. 0,4 = 400 W.

Cong suat tiéu thu mach ngoai: P’ =UI= 57 W

Hiéu suit cia bd pin H= % = 45070 =0,1425=14,25% Chon B

Céu 51 (DH - 2013): Goi € p la nang luong cuia ph6ton anh sang do; €, 1a nang lugng cua photon anh sang luc; €, la
niang lugng ctia photon anh sang vang. Sap xép nao sau day dung?

A ep>¢g,>8 B. g >¢ep >¢, C.e,>¢g >¢€p D.g >g,>¢p
Giai: Chon D ) . ) i
Céu 52(Ch 2013-CB): Mot chum électron, sau khi dugc tang toc tir trang thai dimg yén bang hiéu dién theé khong do1
U, dén dap vao mét kim loai lam phat ra tia X. Cho budc séng nho nhat cua chum tia X nay la 6,8. 10™ m. Gia trj cia U

bang
A. 18,3 kV. B. 36,5 kV. C.18kV. D. 9,2 kV.
h 25.10*.3.10°
G : U = 0=y = 2:029107300° _ 10567 5/ _18,3kv . Chon A
€A min 6,8.10.1,6.10
Cau 53(CP 2013): Cong thoat électron ciia mot kim loai bang 3,43.10™°J. Gidi han quang dién cuia kim loai nay 1a
A. 0,58 um. B. 0,43um. C. 0,30um. D. 0,50pum.
hc 6,625.10%.3.10°
Gigi: Lg= — = =0,57945.10°m =0,58zm . Chon A.

A 3,43.107"
Cau 54(CP 2013-CB): Chiéu birc xa 6 tin sb f vao mot kim loai c6 cong thoat A gay ra hién twong quang dién. Gia sir
mot électron hip thu phdton sir dung mot phan ning lwrong lam cong thoat, phan con lai bién thanh dong ning K cia né.
Néu tan s6 ctia birc xa chiéu ti 1a 2f thi dong ning cua électron quang dién do 1a
A K-A B. K+A. C.2K-A. D.2K + A.
Giai: hf =K+ A=>2hf=2K +2A=A+ (2K +A) => Chon D
CA&u 55(CP 2013): Photon c6 nang lugng 0,8¢V ting vai buc xa thude vung
A. tia tir ngoai. B. tia hong ngoai. C.tia X. D. séng vo tuyén.

34 8
Gii: s=h.f ="C_,_hc_6,62510™.3.10
A & 0,8.1,6.10™

nén véi birc xa trén thudc viung hong ngoai. Chon B
Cau 56(CP 2013): Pin quang dién bién d6i truc tiép
A. hoa néang thanh dién nang. B. quang nang thanh di¢n nang.

=1,553.10"°m =1,553um > Ado
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C. nhiét nang thanh dién nang. D. co nang thanh dién néng.
Giai : Theo nguyén tic hoat dong cua Pin quang dién: bién ddi truc tiép quang ning thanh dién nang. Chon B
Cau 57. Chiéu lan luot hai birc xa c6 budc song J, =0,35um va 4, =0,54m vao mot tAm kim loai, ta thay ti s&

van tdc ban dau cuc dai bang 2. Cong thoat cua electron cua kim loai do la:

A2leV. ~ B.1,3eV. ~ C.L6eV. D.1,9eV.
Cau 58. .Lan luot chiéu vao catot cia mot té bao quang dién cac buc xa dién tir gom birc Xa ¢6 budc song A1 = 0,26
um va bic xa c6 budc song A2 = 1,241 thi van tdc ban dau cuc dai cua cac électrdn quang dién bt ra tir catét lan

luot 1a vy va v, voi vo= Z vy . Gidi han quang dién A0 cua kim loai lam catot nay la

A.0,42 um. B.0,45 um. C.1,00 um. D.0,90 um.
Cau 59: Mot ngudn sang co cong suit 2W phat ra anh sang c6 budc séng 0,597um, téa ra déu theo moi hudng. Néu coi
duong kinh con nguoi cua mit 1a 4mm va mat con ¢ thé cam nhan duoc anh sang khi t6i thiéu €6 80 photon lot vao
mat trong 1s. BO qua su hap thu phéton ctia mdi truong. Khoang cach xa ngudn sang nhat ma mat con trong thay

nguoén?
A. 180 km B.245m C.77,3km D. 27,5 km
Giai: I= > |1=P/S=>p=18=2W
47R

- ) N P PA

-So phétén phatratrong 1s: N1 =—=—
proton J hf  hc

5 ph h don vi d h 1s: N PA P dién tich : 2)
-S6 photdn phat ra qua 1 don vi dién tich trong 1 s: = = v i dién tich mit cau S= 4nR’

i L . . nl nl
So6 photon vao mat: n, = —=—

T

mat

: : C P2 PA.nr? Pr’
-Khoang cach xa nhat tir nguon sang dén mat: R = = \/ - \/
4rhe.n, 4rhen'  V4hen'

-Khoéng cach xa nhat ma mét con trong thdy ngudn sang(Khi n2 = 80 photon lot vao mét trong 1s) thi :

\/Px.nrz ~ J PAr?
4nhc n, 4rhen' 4dhen'
—6 —3 \2
Thésd: R = P’ = 2.0,597.10 ;320’2'10 ) =27472,1m= 27,4721km.ChON D
4hc.n, 4.6,625.10*.3.10°.80

Cau 60: Mot ngudn sang co cong suat 2,4W phat ra dnh sang co budc song 0,6um, toa ra déu theo moi hudng. Néu coi
duong kinh con ngu0’1 ctia mat 1a 4mm va mat con ¢ thé cam nhan duoc anh sang khi tbi thiéu co 100 photon lot vao
mit trong mdi gidy. Bo qua sy hap thu photon ctia moi truong. Khoang cach xa ngudn sang nhat ma mit con trong thay
ngudn sang nay ?

A. 470 km B. 274 km C. 269 km D. 220 km
Giai: I= P = 1=P/S=>p=18=2W
47R
, _P_P2
-S6 photon phatratrong 1s: =-—7—=—"—
prownp & hf  hc
5 photon ph don vi dién tich nt= 4 PA dien tich mit o3 2
-S6 photon phat ra qua 1 don vi dién tich trong 1 s: = = v i dién tich mit ciu S= 4R
’ P ! o s hcs arzhcr? 14 ; )
A AL \ 4 n ! I’] '
S0 pho6ton vao mat: N, =—=—
nr

mat

o SN U S P2 Ph.mr? PAI?
-Khoang cach xa nhat tir nguon sang dén mat: R = = =
4mhe.n, 4rhen'  V4hen'

-Khoang cach xa nhit ma mit con trong thiy ngudn sang (Khi n’ = 80 photon lot vao mét trong 1s) thi :
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2 -3\2
R :\/ PAr _ 24210 _ 5917m = 269,17km
ahen’ ~ \(4.6,625.10 *.3.10°.100

Cau 61: Mit nguoi c6 thé thiy duoc mot chdp sang phat ra khi 100 phé ton dap vao véng mac trong khoang thoi gian
nho hon 0,05s. Phai dat mot den natri phat ra anh sang vang ¢6 A = 590nm 6 cach bao xa dé mat con thay duoc anh sang
cua deén. Cho biét dén c6 cong suat phat quang 10W, phat ra dnh sang déu theo moi hudng moi truong khong hap thu
anh sang va duong kinh con nguoi 1a 6mm

A. 183km B. 18,3 km C. 0,83km D. 83km
GIAI :
+ Sb photon cuia dén phat ra trong 1s 13 : n = P/e ~ 2,97.10"° (e = hc/A )

+ Neu dén cach mit 1 khoang R => trong 1s sb photon di qua 1 don vi dién tich mat cu co ban kinh R 14 :

J . . n xd 2 nd 2
+ SO photon lot qua con nguoi trong 1s 1a : 5 = 5
4R 4 16R
A& 9 . , ) . nd 2 3
+ D¢ mat con thay dugc &nh séng cta den : W .0,05>100 =>R <182,8.10°m

Cau 62: Trong chan khong, ngudi ta dit mot ngudn sang diém tai A co cong suit phat sang khong d6i. Lan luot thay
d6i ngudn sang tai A 13 anh sang tim budc song A; = 380 nm va anh sang luc bude song A, = 547,2 nm. Diing mot may
do anh sang, c6 do nhay khong d6i va chi phu thudc vao sb hat phdoton dén may trong mot don vi thoi gian, dich chuyén
mAy ra xa A tir tir. Khoang cach xa nhit ma may con do duoc anh sang (mg v6i ngudn mau tim va ngudn mau luc lan
luot 12 11 VA rp. Biét Jr; — rp) = 30 km. Gia tri r; 1a

A. 180 km B. 210 km C. 150 km - D.120km
Giai : Goi P la cong suat phat sang tai nguon A; N; va N, 1a s6 photon tim va luc phat ra trong 1s
p=N,MC =n, NC 5 No o 4y
/Il /12 Nl /11
Photon con dén duge may do khi; N, - N, >1 =>N;=4nr’  =4nr’ vaN,=4nr;
4t} Anr}
1 2
> _ N, _ A
- LZ =_1="1=0,6944=>r,=0,833r,<r, =>r,—r;=30km=>r,=r; +30 (km)
r2 N2 A’Z

=>r; =0,833(r,+ 30) =>0,167r, =25 =>r;=149,7 km ~ 150 km. Pap an C

Cau 63. Goi ning luong do mot chum sang don sic chiéu tgi mot don vi dién tich dat vudng goc véi phuong chiéu sang
trong mot don vi thoi gian 1a cuong do ciia chim sang don sic, ki hiéu 1a 1 (W/m?). Chiéu mot chim sang hep don sic
(budc séng 0,5 zm) téi bé mat ciia mot tim kim loai dit vudng goc véi chum sang , dién tich cua bé mat kim loai nhan
dugc anh sang chiéu téi 1a 30mm?. Burc xa don sac trén gay ra hién tuong quang dién ddi vai tam kim loai (coi rang ci
20 photon téi bé mat tim kim loai 1am bat ra 3 electron), sb electron bat ra khoi bé mat tim kim loai trong thoi gian 1s
la 3.10"° Gia trj ciia cuong do sang 1 1a:

A. 9,9375 W/m* B.9,6 W/m’ C.2,65 W/m? D.5,67 W/m?

Giai: -S6 photon dén duoc tim kim loai trong thoi gian 1s 1a : N=3.10". 2—30 =2.10" (hat)

-CoOng suit ciia chum séang tai 1a: % N=7,95.10"° (W)

-5
-Vay cuong do chum sang la: | = w = % =2,65(W/m?).Chon C
S 30.10
Cau 64: Trong thi nghiém quang dién ngoai ngudi ta c6 mic mot bién tré song song vai té bao quang dién. Ngudn dién
mot chiéu co suit dién déng 6V, dién trd trong r = 0,875 Q, cuc duong ctia nguén ndi véi catdt va cuc am ndi voi andt
té bao quang dién. Anh sang kich thich c6 budc song 198,6nm; cong thoat dién tir khdi catdt 1a 2eV. Léy h=6,62.10-
34J.s; ¢ = 3.10°m/s va 1eV = 1,6.10™°J. Dé triét tiéu dong quang dién thi bién tré R phai co gia tri bang

A.4,225Q B. 4,25Q C.2,225Q D.2,125Q
GIAl: he/h=A+eU,=>U,=4,25V; Ur=Up=E—-Ir =>1=2A
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R=U/1=2125Q (triét tiéu dong quang dién nén l4q = 0) DAP AN D
Cau 65: Katot cua té bao quang dién co cong thoat 1,5¢V, dugc chiéu boi birc xa don sac A. Lan luot dat vao té bao,
dién ap Uak = 3V va U’ax = 15V, thi thay van toc cuc dai cia eléctron khi dap vao andt ting gap doi. Gia tri cta A la:

A. 0,259 um. B. 0,795um. C. 0,497um. D. 0,211um.
HD Giai: + hc/A = A+ EdO (1)
+ Dong nang cua electron khi téi Anotla: E4 = Ey4 + eUak
E,' E, +eU' E, +eU"’
=> —4 = —do =>4= 90 "= =>F,;=16.10" (2)
E, E,+eU Ey +eU

+ Két hop (1) va (2) => 1 = 0,496875. 10°m=0,497um. Chon C
Cau 66: Mot chat ¢ kha ning phat ra buc xa ¢ budce song 0,5um khi bi chiéu sang boi birc xa 0,3um. Goi Py 12 cong
suat chum sang kich thich va biét rang cir 600 photon chiéu t6i s& c6 1 photon bat ra. Cong suat chum sang phét ra P
theo P,.

A.0,1Pg B. 0,01P, C. 0,001Pq D. 100Pg
Cau 67( PH —2014): Cong thoat électron ctia mot kim loai 1 4,14 eV. Gidi han quang dién cua kim loai nay 1a
A.0,6 M B.0,3 um C.0,4 um D.0,2 um
34 8
Giai: A, = hC = _5625107.3.10 =0,3.10° (m)=0,3um = Chon B

A 414.1,6.107"
Cau 68(PH — 2014): Trong chan khong, mdt anh sang co bude séng 1a 0,60 um. Ning lugng ciia photén anh sang nay bang
A. 4,07 eV. B.514 eV. C.3,34eV. D. 2,07 eV.

Giii: Ning lugng cia photon: & = ll =3,3125.10"°(J) = 2,07(eV) = Chen D

Cau 69(DH — 2014): Theo miu Bo vé nguyén tir hidrd, néu lyc twong tic tinh dién giita électron va hat nhan khi électron chuyén
dong trén quy dao dung L 14 F thi khi électron chuyén dong trén quy dao dimg N, luc nay s& 1a
F F F
A — B. —. C.—. D.—.
16 9 4 25

Gidi: QuydaoLcon=2=r1,= n%re = 4ry =; QuydaoNcon=4=r1,= n%ry = 161,

2 2 . 2 2
Taco: F=F, = ke F'=F, —ke =>E=(r—2] =(1) =i=> F'Z%')ChQHA

T vy, F \r 4) 16
Cau 70(PH — 2014): Chum &nh sang laze khong duoc ting dung
A. trong truyén tin bing cap quang. B. lam dao md trong y hoc .
C. 1am ngudn phat siéu 4m. D. trong dau doc dia CD.

Giai: Ngudn siéu 4m la song co, con chum laze 1a séng anh sang 1a song dién tir = khac ban chit = nén chum laze khong thé lam
ngudn siéu 4m dugc. = Chon C
Cau 71: Céc muc ning luong cua cac trang thai ding cia nguyén tor hidrd duoc xic dinh bang biéu
thirc E, =-13,6/n*(n=1,2,3...) . Nguyén tir dang & trang thai co ban. Kich thich nguyén tir dé ban kinh quy dao
tang 16 1an. Ti s gitra budc song ti sd gitta budc song dai nhit va bude song ngan nhit ma nguyén tir ¢ thé phat ra
bang
A. 7/135. B. 16/15. C. 135/7. D. 180/7.
Ta co: 1, = n’ry = n? = 16 = n=4 = hidr hip thu ning luvong chuyén 1én trang thai dimg tmg v6i quy dao N.

Theo d& budc song ngin nhit khi tir N vé K: % = (13'6 13’6j = 13,6.15 :

2?4 16
Theo dé budc song dai nhét khi tir N vé M: he = 13;6 — 13’26 = 136.7 :
A 3 4 144

A, 14417 135
Ti s6 budc song: —= ==———="—=>Chon C
A 16715 7
CAu 72: Mot chat phat quang dugc kich thich bang anh sang c6 budc song 0,26 um thi phat ra anh sang c6 budc song
0,52 um. Gia st cong suét cia chim sang phat quang bing 20% cong sudt ciia chum sang kich thich. Ti sé giira s6
photon anh sang phat quang va s photon anh sang kich thich trong cung mot khoang thoi gian 1a:
A.2/5 B. 4/5 C.1/5 D. 1/10
CAau 73: Chét 16ng fluorexein hip thu anh sang kich thich c6 budc song A = 0,48um va phat ra anh sang c6 bude séong A’
= 0,64pum. Biét hiéu suit cua sy phat quang nay 1a 50%, s6 photon cia anh sanh kich thich chiéu dén trong 1s la
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2011.10° ( hat ). S6 photon cua chum sang phat quang phat ra trong 1s 1a:

A. 2,4132.10" B. 1,34.10" C.2,4108.10" D. 1,356.10"

CAu 74: Ngudn sang X co cong suét P; phat ra anh sang don sédc c6 budc song Ay = 400nm. Nguén sang Y c6 cong suét
P, phat ra anh sang dorn sdc ¢ bude song A, = 600nm. Trong cung mot khoang thoi gian, ti sd gitra sb photén ma ngudn

sang X phat ra so voi sd photon ma ngudn sang Y phét ra 1a 5/4. Ti s6 Py/P, bang:
A. 8/15 B. 6/5 C.5/6 D. 15/8

CAau 75: Mot chat c6 kha ning phat ra birc xa ¢ bude song 0,5um khi bi chiéu sang boi birc xa 0,3um. Biét ring cong
suat cua chum sang phat quang chi bang 0,1 cong suat ciia chum sang kich thich. Hay tinh ty 1¢ gilra so photon bat ra va

s0 photon chiéu tdi.

A. 0,667 B. 0,001667 C.0,1667 D.6
DAP AN: DE PH-CD PHAN LUONG TU ANH SANG

1.A 2.A 3.D 4.C 5.C 6.B 7.C 8.B 9.B 10.A
11.D 12.C 13.D 14.D 15.A 16.C 17.A 18.C 19.A 20.C
21.C 22.C 23.A 24 A 25.B 26.A 27.B 28.C 29.A 30.D
31.B 32.D 33.C 34.D 35.C 36.A 37.C 38.C 39.A 40.A
41.B 42.C 43.C 44.B 45 A 46.A 47.C 48.A 49.B 50.B
51.D 52.A 53.A 54.D 55.B 56.B 57.D 58.A 59.D 60.C
61.B 62.C 63.C 64.D 65.C 66.B 67.B 68.D 69.A 70.C
71.C 72.A 73.B 74.D 75.C 76. 77. 78. 79. 80.

F. TRAC NGHIEM TONG HQP PHAN LUQNG TU ANH SANG

LHIEN TUQNG QUANG PIEN NGOAI-THUYET LUQNG TU ANH SANG

Cau 1 . Chiéu mot chum burc xa don sic vao tim kém c6 gi61 han quang dién 0,35 um .Hién tuong quang di¢n sé

khdng xay ra khi chim btrc xa chiéu vao tdm k&m c6 budc song 14 :

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

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

B. Hién twong quang dién chimg t6 tinh chit song cia anh sang .

C. Nhiing song dién tir c6 tin sd cang 16n thi tinh chat song thé hién cang 15 .

D. Song dién tir c6 budce song 16n thi nang lwgng pho6-ton nho

Cau 3 . Trong céc anh sang don sdc sau day. Anh sang nao c6 kha ning gay ra hién tuong quang dién manh nhit :

A. Anh sang tim B. Anh sang lam. C. Anh sang do . D. Anh sang lyc .
CAau 4. Cong thirc lién hé giita gii han quang dién A o, cng thoat A, hiang s6 Planck h va van toc anh sang c 1a :
hA A C hc
A.//Loz— B./’Loz— C.//Lo:— Q/Io:—
c hc hA A
Cau 5 . Khi chiéu song dién tir xudng bé mat tim kim loai , hién tuong quang dién xay ra néu :
A. song dién tur c6 nhiét do du cao B. song dién tr c6 budc song thich hop
C. song dién tir o6 cuong do du 16n D. song dién tur phai la anh sang nhin thdy duoc
CAau 6 . Electron quang dién bi but ra khoi bé mat kim loai khi bi chiéu anh sang néu :
A.Cuong do cua chum sang rat 16n. B. Budc song cua anh sang 16n.
C.Tan s0 anh sang nho. D. Budc song nho hon hay bang mot gidi han xac dinh.

Cau 7 . Phat biéu nao dudi day vé ludng tinh song hat 1a sai ?
A. Hién tugng giao thoa anh sang thé hién tinh chat séng.
B. Hién tugng quang dién anh sang thé hién tinh chat hat.
C. Song dién tir c6 budc song cang ngin cang thé hién rd tinh chét song.
D. Céc song dién tir c6 budc song cang dai thi tinh chat song cang thé hién rd hon tinh chét hat.
CAu 8 . Gi6i han quang dién ctia mdi kim loai 1a :
A. Budc song dai nhit cua birc xa chiéu vao kim loai do dé gdy ra dugc hién tuong quang dién
B. Budc song ngan nhit cta buc xa chiéu vao kim loai d6 dé gay ra dugc hién tuong quang dién
C. Cong nho nhat dung dé bit electron ra khoi kim loai d6
D. Cong 16n nhét ding dé but electron ra khoi kim loai d6
Cau 9. Phat biéu nao sau day 13 khéng dung theo thuyét luong tir nh sang ?
A. Chum anh sang la m¢t chum hat, moi hat dugc goi 1a mdt photon mang nang lugng.
B. Cudng d¢ chum énh sang ti 1¢ thuan véi 50 photon trong chum.

C. Khi anh 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 chung lan truyén véi toc do bang nhau.
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Céu 10 . Hién tugng nao sau day la hién twong quang dién ?
A. Electron burc ra khoi 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 khéi mat kim loai khi chiéu tia tur ngoai vao kim loai
Cau 11. Hay chon cau ding nhéat. Chiéu chum burc xa ¢ bude song A vao kim loai c6 gidi han quang dién Aq. Hién
tuong quang dién xdy ra khi :
A. A > B. A <A C. A=, D.CacauBvaC.
Céu 12 . Chon cau diing. Néu chiéu mét chum tia héng ngoai vao tAm kém tich dién am, thi :

A. T4m kém mat dan dién tich duong. B. Tam k&m mat dan dién tich am.
C. Tam k&m tro nén trung hoa vé dién. D. Pién tich 4m ctia tim k&m khong doi.
Cau 13. pé gdy dugc hiéu ung quang dién, bic xa roi vao kim loai dugc thoa man diéu kién nao sau day ?
A. Tan s 16n hon gi6i han quang dién. B. Tan s6 nho hon gidi han quang dién.
C. Budc song nho hon gidi han quang dién. D. Budc song 16n hon gidi han quang dién.

Cau 14 . Gidi han quang dién tuy thudc vao
A. ban chat cua kim loai.
B. dién 4p giita andt ca catdt cua té bao quang dién.
C. budc song ciia anh sang chiéu vao catot.
D. dién truong gitra andt ca catot.
Cau 15 . Chon cau diing. Theo thuyét photon ctia Anh-xtanh, thi ning luong :
A. ctia moi photon déu bang nhau. B. ctia mot photon bang mot lwong tir nang luong.
C. giam dan khi ph6ton ra xa dan ngudn sang. D. ctia photon khong phu thude vao bude song.
Cau 16 . V6i gy, &, €5 1an luot 13 ning luong cta photon Gmg voi cac birc xa mau vang , bire xa tir ngoai
va burc xa hong ngoai thi
A.83>81>82 &82>81>83 C.81>82>83 D.82>83>81
Céau 17 . Goi budce song Lo la gidgi han quang dién ctia mot kim loai, 4 1a budce soéng anh sang kich thich chiéu vao kim
loai do, dé hién tuong quang dién xay ra thi
A. chi cén diéu kién /4 > Jo.
B. phai c6 ca hai diéu kién: 1 = 10 va cuong do anh sang kich thich phai 16n.
C. phai c6 ca hai diéu kién: 1 > 10 va cuong do anh sang kich thich phai 16n.
D. chi can diéu kién 1 < 0.
Céau 18 . Kim loai Kali (K) ¢6 giéi han quang dién 1a 0,55 pm. Hién tugng quang dién khong xay ra khi chiéu vao kim
loai d6 birc xa ndm trong ving
A. &nh séng mau tim. B. &nh sdng mau lam. C. hong ngoai. D. tir ngoai.
Cau 19 . Néu quan niém anh sang chi c6 tinh chét song thi khdng thé giai thich dwoc hién tugng nao
dudi day ?
A. Khuc xa anh sang. B. Giao thoa anh sang.
C. Quang dién. D. Phan xa anh sang.
Cau 20 . Lan lugt chiéu hai birc xa c6 budc song Ay = 0,75 pm va A, = 0,25 um vao mot tam kém cé gidi han quang

dién Ao = 0,35 um. Btrc xa nao gay ra hién tuong quang dién ?

A. Khong c6 buc xa nao trong hai buc xa trén B. Chi c6 buc xa A,
C. Chi c6 blrc xa A4 D. Ca hai birc xa
CAau 21 . Trong thi nghiém Hécxo, néu chiéu 4nh sang tim vao 14 nhom tich dién 4m thi
A. dién tich am cua 14 nhom mat di ‘ B. tam nhom s& trung hoa ve dién
C. dién tich cta tam nhom khong thay d6i D. tam nhom tich dién duong

a A , LA A A A A . . r 1t A C \ Ie r s o . .
Cau 22 . Chiéu buc xa c6 tan s6 f dén mot tam kim loai .Ta ki hiéu f, = /1— Ao 12 budc song gidgi han cua kim loai
0
.Hién tuong quang dién xay ra khi
A f>f, B.f<f, C.f>0 D.f<f,
Cau 23 . Chiéu anh sang vang vao mat mot tam vat liéu thi thay co6 €lectron bi bat ra .Tam vat liéu d6 chac chan phai la

A. kim loai B. kim loai kiém C. chat cach dién D. chét hiru co
Cau 24 . Chiéu mot chum anh sang don sic vao mot tim kém .Hién tuong quang dién s& khong xay ra néu anh sang co
budc song :

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

Céau 25 . Khi chiéu vao kim loai mdt chim anh sang ma khong thiy cac e thoét ra vi
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A. chum &nh sang c6 cuong do qua nho. B. cong thoat e nho hon nang lugng photon.
C. budc song anh sang 16n hon gidi han quang dién. D. kim loai hap thu qua it anh sang do.
Bai tap :
Cau 26 (. Mot bire xa dién tir ¢6 bude song A = 0,2.10°m. Tinh lugng tir ciia birc xa do.
A. £=99,375.10%) B. £ = 99,375.10™)
C.&=9,9375.10" D. £ =9,9375.10™
Cau 27 . Ning luong cua photon 1a 2,8.10™°J. Cho hang sé Planck h = 6,625.10*].s ; van tdc cua anh sang trong chin
khong la ¢ = 3.10°m/s. Budc song ciia 4nh sang nay 14 :
A.045um B.0,58 um C.0,66 um D.0,71um
Cau 28 . Mot dng phat ra tia Roghen , phat ra birc xa c6 budc séng nhé nhét 13 5.10"°m . Tinh ning
lugng cta photon tuong Gng :

A.3975.10™% B.3,975.10™% C. 9375.10™%] - D.9.375.10%%
Cau 29 . Ning luong photon ciia mot buc xa 1a 3,3.10™°) .Cho h = 6,6.10*Js .Tan sb cuia btic xa bang
A. 5.10'°Hz B. 6.10'°Hz C.5.10"Hz D. 6.10"Hz

Cau 30 . Cho hing sb Pling h=6,625.10%Ts va téc do anh sang trong chan khong c = 3.10°m/s. Buc xa mau
vang cua natri ¢6 budc song A = 0,59um. Nang lugng cua ph6ton tuong Gng co gia tri

A. 2,0eV B.2,1leV C.2,2eV D. 2.3eV
Céau 31 . Mot kim loai ¢6 cong thoat 1a 2,5eV. Tinh gidi han quang dién cua kim loai d6 :
A. 0,496 um B.0,64 um C.0,32um D.0,22um

Cau 32 . Biét gidi han quang dién cua kim loai la 0,36um ; cho h = 6,625.10%%.s : ¢ = 3.10°m/s. Tinh cong thoéat
electron :

A.0,552.10™%) B.5,52.10™%%) C.55,2.10™) D. Pap an khac
CA&u 33 . Gidi han quang dién cua natri 1a 0,5 gm. Cong thoat ciia kém 16n hon cua natri 1,4 lan. Gi6i han quang dién
cua kém :

A.0,7 um B. 0,36 um C.0,9um D.0,36.10° Hm
Céau 34 . Cong thoat electron ra khoi mot kim loai la A = 1,88 eV. Gidi han quang dién cta kim loai do 1a :
A. 0,66.10'19,um B.0,33um C.022um D.0,66 um

Cau 35 . Biét cong can thiét dé but electron ra khoi té bao quang dién 1a A = 4,14eV. Hoi gidi han quang dién cuia té
bao ?

A. X =0,3um B. Ao=0,4um C. A =0,5um D. 2 =0,6um
Cau 36 . Kim loai 1am catt cua té bao quang dién c6 cong thoat A= 3,45eV. Khi chiéu vao 4 buc xa dién tir c6 M=
0,25 pm, A,= 0,4 pm, A3= 0,56 pm, A,= 0,2 um thi birc xa nao x4y ra hién tugng quang dién

A. }\,3’ 7\,2 & 7\.11 }\,4 C. }\,1’ 7\.21 }\,4 D. ca 4 birc Xa trén
Cau 37 . Gi6i han quang dién cua Cs 1a 6600A°. Cho hing s6 Planck h = 6,625.10*]s , van toc cta anh sang trong chin
khong ¢ = 3.10° m/s. Céng thoat cua Cs 14 bao nhiéu ?

A.188eV B.1,52eV C.2,14ev D.3,74eV
Cau 38 . M6t kim loai lam catdt cua té bao quang dién c6 cong thoat [a A =3,5eV. Chiéu vao catdt birc xa c6 budc
song nao sau dy thi gy ra hién twong quang dién. Cho h = 6,625.10*Js ; ¢ = 3.10°m/s

A. 41 =335 um B. A =0,355.10"'m C. A =355um D. 4 =0,355 um
Céau 39. Trong hién tugng quang dién, biét cong thoat ctia cac electrdn quang dién ciia kim loai 14 A = 2eV. Cho h =
6,625.10%Js , ¢ = 3.10°m/s. Budc song gidi han cua kim loai ¢6 gia tri ndo sau day ?

A.0,621um B. 0,525um C. 0,675um D. 0,585um
Cau 40 . Cong thoat cua natri 14 3,97.10™°J , gii han quang dién cta natri 1a :
A. 0.54m B. 1,996,m C. ~556x10*m D. 3,87.10%m

Cau 41. Kim loai dung 1am catot c6 gii han quang dién 1a 4, =0,3um. Cho h = 6,625.10*.s, 1eV = 1,6.10™J; ¢ =
3.10° m/s. Cong thoét electron khoi catét cua té bao quang dién thoa man gia tri nao sau day ?
A. 66,15.10™) B. 66,25.10%°) C. 44,20.10™) D. 44,20.10%)
Cau 42. Cong thoat electron cua mot kim loai 13 2,36eV. Cho h = 6,625.10 *Js ; ¢ = 3.10%m/s ;
1eV = 1,6.10 ™°J . Gidi han quang dién ctia kim loai trén 1a :

A. 0,53 um B. 8,42 .10 ®m C.2,93 um D. 1,24 ym
Cau 43. Cong thoat electron ra khoi mot kim loai 1a A = 1,88eV. Gidi han quang dién cua kim loai d6 1a :
A. 0,33um. B. 0,22um. C. 0,45um. D. 0,66um.

CAau 44 . Cong thoat electron clia kim loai lam catot cia mot té bao quang dién 1a 4,5¢V. Chiéu vao catot 1an lugt cac
buc xa co budc song 4,=0,16 um, 1,=020um, 13=025um, 1,=030um,15s=036um, A=
0,40 1 m.Cac buc xa gy ra dugc hién tuong quang dién 1a :

A A1, 4, B. 41,42, 43 C. A2, 43, 44 D. A3, 44,45
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Céu 45 . Budce song dai nhat dé bt duge electron ra khoi 2 kim loai a va b 1an lugt 1 3nm va 4,5nm. Cong thoat tuong
ung la A;va Ay s€la:

A A=2A,. B. A= 15A, C. A,=15A. D. A =2A,;
Cau 46 . Cong thoat cua electrén ra khoi kim loai 1a 2eV thi gidi han quang dién cta kim loai nay 1a :
A. 6,21 um B. 62,1 um C. 0,621 um D. 621 um

Cau 47 . Mot kim loai ¢6 gidi han quang dién la 0,3pum Biéth=6,625.102%Js ; ¢ = 3.10%m/s .Cong thoat cuia électron ra
khoi kim loai do la

A. 6,625.10™) B. 6,625.10%°) C. 6,625.10™*) D. 5,9625.10%)
Céau 48 . Biét gii han quang dién ctia mot kim loai 1a 0,36,m. Tinh cong thoat electron. Cho

h=6,625.10>Js;c=3.10°m/s :
A. 55210 B. 55,2.10%°J C. 0,552.10™1 D. 552.10™J
Cau 49 . Catod ciia mot té bao quang dién c6 cong thoat A = 3,5¢V. Cho h= 6,625.107* Js ;
m=9,1.10%*kg ; e = 1,6.10™ C .Tinh gi6i han quang dién cua kim loai ding lam catod .
A. 355um B. 355um C. 3,55um D. 0,355um
Cau 50 . Cong thoat cua kim loai 1am catod 13 A =2,25¢V. Cho h = 6,625.10*Js; c= 3.10°m/s;m= 9,1.10 ' kg ; e =
1,6.10™ C .Tinh gi6i han quang dién cua kim loai dung lam catod .
A. 0,558.10°m B. 558.10° um C. 0,552.10°m D. 0,552.10°um
Cau 51 . Cong thoét ciia electron khoi dong 1a 4,47¢V. Cho h = 6, 625.103*Js:¢c= 3.10°m/s ;
m. = 9,1.10%'kg ; e = 1,6.10° C .Tinh gi6i han quang dién ciia ddng .

A. 0,278um B. 2,78um C. 0,287 um D. 2,87um

Cau 52 . Cho biét cong thoat cua electron ra khoi bé mit cua natri 1a 3,975.10™°J. Tinh gi¢i han quang dién cia natri:
A.5.10°m B.0,4um C. 500nm D. 40.10° z m

Cau 53 . Gidi han quang dién cua kém 1a 0,35 m. Cong thoat cua electron khoi kém 1a :
A. 33,5eV. B. 0,35eV. C. 0,36eV. D. 3,55eV.

Cau 54 . Vénfram c6 giéi han quang dién 1a Ao = 0,275.10°m. Cong thoat électron ra khoi Vonfram 1a :
A. 6.10%) B. 5,5.10%) C.7,2.10™) D. 8,2.10%%

Cau 55 . Cho biét giéi han quang dién cta xesi 1a 6600 A°. Tinh cong thoat cta electron ra khoi bé mit cua xesi :
A.3.10™) B. 26.10%°) C.25.10") D. 13.10%°J

CAau 56 . Trong mot 6ng Cu-lit-gio nguoi ta tao ra mot hi¢u dién thé khong d6i giira hai cyc. Trong mot phut ngudi ta
dém duogc 6.10" dién tir dap vao anbt. Tinh cuong d6 dong dién qua dng Cu-lit-gio

A. 16mA B. 1,6A C.1,6mA D. 16A
Cau 57 . Mot 6ng phat ra tia Roghen .Khi 6 ong hoat dong thi dong dién qua 6ng 1a I = 2mA. Tinh s6 dién tir dép vao
dbi am cyc trong moi gidy :

A.125.10% B. 125.10" C.215.10 D. 215.10%
CAu 58 . Mot 6ng phat ra tia Roghen .Cuong d6 dong dién qua ongla 16 /A Pién tich electrén | e |=1,6.10"°C .
Sb electron dap vao ddi am cuc trong mdi gidy :

A.10% B. 10% c.10" D. 10%
CAau 59 . Mot dén phat ra anh sang don sic c6 budc séng 0,6pm .Cong suét birc xa ctia dén 1a 10W .Cho
h=6,625.10*Js ; ¢ = 3.10%m/s .S6 photdon ma dén phat ra trong 1s bang :

A.0,3.10" B. 0,4.10" C.3.10" D. 4.10"
Cau 60 . Trong thi nghiém véi té bao quang dién, cuong do dong quang dién bao hoa do duoc 1a 16 1A . SH electron
dén andt trong 1 gio la:

A. 3,6.107 B. 10 C. 108 D. 3,62
Cau 61. Mot 6ng Ron-ghen phat ra buc xa c6 budc song nhé nhit 1a 5A°. Cho dién tich electrdn 14 1,6.10°C, hang sb
Planck 12 6,625.10°*"Js, van toc cua anh sang trong chan khong 1a 3.10° m/s. Hiéu dién thé cuc dai Upay gitta andt va
catot la bao nhiéu ?

A. 2500V B. 2485V C. 1600 V D. 3750V
Cau 62 . Hiéu dién thé cuc dai giira hai cuc cia dng Ron-ghen 12 15kV. Gia st electrén bat ra tir cathode ¢6 van toc ban
dau bang khong thi budc song ngin nhat cia tia X ma dng c6 thé phat ra 1a bao nhiéu ?

A.75,5.10"m B.82,8.10™m C.75,5.10"m D. 82,8.10%°m
Cau 63 . Mot ng Ron-ghen phat ra birc xa c6 bude séng ngin nhat 13 6,21.10™ m. Biét d6 16n dién tich électrén
(8lectron), toc d sang trong chan khong va hing sd Plang lan luot 13 1,6.10™° C, 3.10° m/s va 6,625.10™ J.s .B6 qua
dong nang ban dau cua électron. Dién ap cuc dai giita andt va catdt cua dng 1a

A. 2,00 kV. B. 20,00 kV. C.2,15kV. D. 21,15 kV.
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Cau 64 . Dién ap cuc dai giita andt va catdt cia mot 6ng Ron-ghen 1a 18,75 kV. Biét d6 16n dién tich électron
(8lectron), toc do sang trong chan khong va hang sé Pling 1an luot 13 1,6.10™°C ; 3.10% m/s va 6,625.10*).s. Bo qua
dong nang ban dau ctia électron. Budc song nho nhét clia tia Ronghen do 6ng phat ra 1a

A.0,4625.10° m. B. 0,5625.10™° m. C.0,6625.10° m. D. 0,6625.10%° m.
Cau 65 . Dién ap cuc dai giita andt va catdt cia mot 5ng Ron-ghen 1a Uy = 25 kV. Coi van tdc ban dau ciia chum
électron (Electron) phat ra tir cat6t bang khong. Biét hang sb Pling h = 6,625.10].s , dién tich nguyén t6 bang 1,6.10
'9C. Tén s6 16n nhat cta tia Ronghen do dng nay c6 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 66 . Ong Ron-ghen hoat dong voi hiéu dién thé cuc dai 50(kV). Budc song nho nhét cta tia X ma 6ng 6 thé tao ra
la:(ldy gan diing). Cho h = 6,625.10%*1.s, ¢ = 3.10%(m/s).

A. 0,25(A°). B. 0,75(A"). C. 2(AY). D. 0,5(A°.
Cau 67 . Mot ng Ron-ghen phat ra birc xa c6 budc séng ngin nhat 14 2,65.10'm .Bé qua dong ning ban dau cia cac
électron khi thoat ra khoi bé mat catét .Biét h = 6,625.10°%s , ¢ = 3.10°m/s , e = 1,6.10™°C .Pién ap cuyc dai giira hai
cuc cta dng 1a :

A. 46875V B. 4687,5V C. 15625V D. 1562,5V
Cau 68 . Pién ap cuc dai giita andt va catét cia mot dng Ron-ghen 12 U, = 18200V .B6 qua dong nang cia électron
khi bt khoi catbt . Tinh budc song ngin nhat cua tia X do éng phat ra .Cho h = 6,625.103%s ; ¢ = 3.10°m/s ; |e| = 1,6.10°

C:

A. 68pm B. 6,8pm C. 34pm D. 3,4pm
Cau 69 . Hiéu dién thé “hiéu dung” giita andt va catdt ciia mot dng Cu-lit-gio 1a 10kV .Bo qua dong ning cua céc
électron khi bat khoi catdt .Toc do cuc dai cua cac électron khi dap vao andt 1a :

A. 70000km/s B. 50000km/s C. 60000km/s D. 80000km/s
Céau 70 . Trong mot 6ng Ron-ghen , biét hidu dién thé cuc dai gitra andt va catét 13 Upay = 2.10°V. Hay tinh
budc song nho nhét Ain cla tia Roghen do dng phat ra :

A.0,62mm B. 0,62.10°m C.0,62.10°m D. 0,62.10™m
Cau 71 . Chum tia Roghen phat ra tir ng Ron-ghen , ngudi ta thdy c6 nhirng tia c6 tan s6 16n nhit va
bang fo = 5.10"Hz .Tinh hiéu dién thé cuc dai giita hai cuc cia ong :

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

II.LHIEN TUQNG QUANG DIEN TRONG
CAu 72 . Chon cau tra 16i sai khi néi vé hién tugng quang dién va quang dan :
A. Déu c6 budc séng gidi han 4,
B. Béu but dugc cac électron ra khoi khéi chat
C. Budc song gidi han cta hién tugng quang dién bén trong c6 thé thudc ving hong ngoai
D. Ning luong can dé giai phong électron trong khéi ban dan nhé hon cong thoat cua életron khoi kim loai
Cau 73 . Chon ciu sai :
A. Pin quang dién 1a dung cu bién ddi truc tiép ning luong anh sang thanh dién nang.
B. Pin quang dién hoat dong dua vao hién tuong quang dan.
C. Pin quang dién va quang tré déu hoat dong dua vao hién twong quang dién ngoai
D. Quang trd 1a mot dién tr co tri s6 phu thudc cudng do chim sang thich hop chiéu vao né.
C&u 74 . Chon cau tra 16i ditng. Quang dan 14 hién tugng :
A. Din dién ciia chat ban dan liic dugc chiéu sang.
B. Kim loai phéat xa electron luc dugc chiéu sang.
C. Dién trd cia mot chat giam rat nhidu khi ha nhiét d6 xudng rat thap.
D. But quang electron ra khoi bé mét chat ban dan.
CAau 75 . Chon céu tra 161 ditng :Hién tugng birc electron ra khoi kim loai , khi chiéu anh sang kich thich c6 budc song
thich hop 1én kim loai dugc goi 1a :
A. Hién tuong birc xa B. Hién tugng phong xa
C. Hién tuong quang dan D. Hién tuong quang dién
CA&u 76 . Chon cau sai khi so sanh hién tuong quang dién ngoai va hién tuong quang dién trong :
A. Budc song cia photon ¢ hién tugng quang dién ngoai thuong nhoé hon ¢ hién tugng quang dién trong.
B. Déu lam birc électron ra khoi chét bi chiéu sang.
C. Mé ra kha nang bién ning lugng anh sang thanh dién ning.
D. Phai c6 budc séng nho hon gisi han quang dién hodc giéi han quang dan.
Cau 77 . Hién tuong kim loai bi nhim dién dwong khi dugc chiéu sang thich hop 1a :
A. Hién tugng quang dién. B. Hién tuong quang dan.
C. Hién twong tan sic anh sang. C. Hién tugng giao thoa anh sang.
Cau 78 . Chon cau diing. Hién tugng quang dan 13 hién tuong :
A. Mot chit cach dién thanh dan dién khi duoc chiéu sang.
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B. Giam dién tr& cua kim loai khi duoc chiéu sang.
C. Giam dién tré cia mot chat ban dén, khi duoc chiéu sang.
D. Truyén dén 4nh sang theo cac sgi quang uén cong mot cach bat ky.
Cau 79 . Chon cau dung. Pin quang dién 14 ngudn dién trong d6 :
A. quang niang duoc truc tiép bién doi thanh dién nang.
B. nang lugng Mat Troi dugc bién dbi truc tiép thanh dién nang.
C. mot té bao quang dién duogc dung lam may phat dién.
D. mdt quang dién tro, khi duoc chiéu sang, thi tré thanh may phat dién.
Cau 80 . Phat biéu nao sau day 1a diing ?
A. Quang tré 1a mot linh kién ban dan hoat dong dya trén hién twong quang dién ngoai.
B. Quang trg 1a mot linh kién ban dan hoat dong dua trén hién tugng quang dién trong.
C. Dién trd cia quang tro ting nhanh khi quang tro duoc chiéu sang.
D. Pién tré cuia quang trd khong ddi khi quang trd dugc chiéu sang bang anh sang co budc song ngan.
Céu 81. bién tré cua mot quang dién trd co dic diém nao dudi day ?
A. C6 gié tri rat 16n B. C6 gia trj rat nho
C. C6 gia tri khong doi D. C6 gia tri thay ddi dugc
Cau 82. Truong hop nao sau day la hién tuong quang dién trong ?
A. Chiéu tia tir ngoai vao chat ban din 1am ting d6 din dién cua chat ban din nay.
B. Chiéu tia X (tia Ronghen) vao kim loai 1am électron bat ra khoi bé mat kim loai do.
C. Chiéu tia tir ngoai vao chét khi thi chat khi d6 phat ra anh sang mau luc.
D. Chiéu tia X (tia Ronghen) vao tAm kim loai lam cho tdm kim loai nay néng lén.
Céu 83 . Hién tugng quang dién trong 1a hién tuong
A. giai phong électron lién két trong chat ban dan khi chiéu sang thich hop vao chat ban din d6
B. but électron ra khoi bé mat kim loai khi bi chiéu sang
C. giai phong électron khoi kim loai bang cach dbt nong
D. giai phong électron khoi mot chat bang cach ban pha ion vao chat do
Cau 84. Pin quang dién hoat dong dua vao
A hién tugng quang dién ngoai B. hién twong quang dién trong
C. hién twong tan sic anh sang D. su phat quang cua cac chat
CAau 85 . Chon cau diing khi n6i vé hién tugng quang dan (con goi 1a hién twong quang dién trong) :
A. Electron trong kim loai bat ra khoi kim loai khi dugc chiéu sang thich hop.
B. Electron trong ban dan bt ra khoi ban dan khi dugc chiéu sang thich hop.
C. Electron ¢ bé mit kim loai bat ra khoi kim loai khi duoc chiéu sang thich hop.
D. Electron trong ban din bat ra khoi lién két phan tir khi dugc chiéu sang thich hop.

ILHIEN TUQNG QUANG - PHAT QUANG
CA&u 86 . Chon cau dizng. Anh sang huynh quang la :
A. ton tai mot thoi gian sau khi tat anh sang kich thich.
B. hau nhu tit ngay sau khi tit anh sang kich thich.
C. c6 budc song nho hon budc song anh sang kich thich.
D. do cac tinh thé phat ra, sau khi dugc kich thich bang anh sang thich hop.
Cé&u 87. Chon cau ditng. Anh sang lan quang 14 :
A. dugc phat ra boi chit ran, chat 16ng 1an chét khi. B. hau nhu tit ngay sau khi tit anh sang kich thich.
C. c6 thé ton tai rat 1au sau khi tit anh sang kich thich. D. c6 budc song nhé hon bude song anh sang kich thich.
Céu 88 . Chon ciu sai :
A. Huynh quang 1a sy phat quang c6 thoi gian phat quang ngan (dudi 10°%).
B. Lan quang la sy phat quang c6 thoi gian phat quang dai (tir 10 trd 1én).
C. Budc song A’ anh sang phat quang ludn nhé hon budc song A clia anh sang hap thy : A’< A
D. Budc séng A’ anh sang phat quang luén 16n hon bude séng A cua anh sang hdp thu : A > A [
Cau 89. Su phat sang cta vat nao dudi day la sy phat quang ?

A. Tia Itra dién B. H) quang C. Bong dén 6ng D. Bong dén pin
Cau 90 . Su phat sang cua ngudn sang nao dudi day goi 1a sy phat quang ?

A. Ngon nén B. Dén pin

B. Con dom dom D. Ngbi sao bang

Céau 91, Mot chét phat quang co kha nang phat ra anh sang mau luc khi dugc kich thich phat sang .Hoi khi chiéu 4anh
sang don sac nao dudi day thi chat do sé phat quang ?
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A. D6 sam B. B tuoi C. Vang D. Tim
Cau 92 . Trong trudong hop nao dudi day c6 sy quang — phat quang ?

A. Ta nhin thay mau xanh ctia mot bién quang cao luc ban ngay

B. Ta nhin thay anh sang luc phét ra tir dau cac coc tiéu trén duong nai khi c6 anh sang dén 6-t6 chiéu vao

C. Ta nhin thdy anh sang ctia mdt ngon dén dudng

D. Ta nhin thdy anh sang do ciia mot tam kinh d6
Cau 93 . Anh sang phat quang ciia mot chit co budc song 0,5um .Hoi néu chiu vao chat d6 anh sang c6 budc song nao
dudi day thi n6 sé khong phat quang ?

A.0,3um B. 0,4um C. 0,5um D. 0,6um
Cau 94 . Néu anh sang kich thich 1a anh sang mau lam thi 4nh sang huynh quang khong thé 14 anh sang nao duéi day ?
A. Anh sang do B. Anh sang luc C. Anh sang lam D. Anh sang cham

Cau 95 . Mot chat c6 kha niang phat quang anh séng mau do6 va anh sang mau lyc. Néu dung tia tir ngoai dé kich thich
su phat quang cua chat d6 thi anh sang phat quang c6 thé ¢ mau nao ?

A. Mau dé B. Mau vang C. Mau luc D. Mau lam
Cau 96 . Su phat sang ciia ngudn sang nao dudi day 1a su phat quang ?
A. Bong dén xe may B. Hon than hong
C. ben LED D. Ngdi sao bang
Cau 97 . Trong hién tugng quang — phat quang , sy hép thu hoan toan mot pho-ton s€ dua dén :
A. Sy giai phong mét electron tu do B. Su giai phong mot electron lién két
C. Sy giai phong mot cdp electron va 18 tréng D. Su phat ra mt pho-tén khac

IV.MAU NGUYEN TU BO

Cau 98 . Mot nguyén tir hidrd dang ¢ trang thai co ban, hip thy mot photon c6 nang luong & va chuyén 1én trang thai
dimg tng v6i quy dao N cua électron. Tur trang thai nay, nguyén tur chuyén vé cac trang thai dimg c6 murc ning luong
thap hon thi c6 thé phat ra photon co ning luong 16n nhat 1a
A. 3g,. B. 2¢,. C. 4e,. D. &,.
Cau 99 . Chon cau sai vé hai tién dé cua Bo :
A. Nguyén tir phat ra mot photon khi chuyén tir trang thai dimg c6 mirc nang luong thap E,, sang trang thdi dimg co
muc nang lugng cao hon E,
B. Trang thai ding c6 mirc ning luong cang thip thi cang bén viing
C. Trang thai dimg 13 trang thai c6 ning luong xac dinh ma nguyén tir ton tai ma khong birc xa
D. Ning luong ctia photon hap thy hay phat ra bang dtiing v6i hiéu hai mirc nang lugng ma nguyén tir dich chuyén:
& =E—En( VO E,>Ep)
Cau 100. Phat biéu nao sau day 1a diing khi n6i vé mau nguyén tir Bo ?
A. Nguyén tir birc xa khi chuyén tir trang thai co ban 1én trang thai kich thich.
B. Trong céc trang thai dimng , dong ning cua électron trong nguyén tir bang khong.
C. Khi & trang thai co ban , nguyén tir ¢6 ning luong cao nhat.
D. Trang thai kich thich c6 nang luong cang cao thi ban kinh quy dao cua €lectron cang 16n.
Cau 101 . Béi v6i nguyeén tir hidrd , biéu thirc nao dudi ddy chi ra ban kinh r cta quy dao dimg (tharn ) ciiané : (n la
lugng ti sb , 1, 12 ban kinh cta Bo )
A.r=nr, B.r=nr, C.r’=n, D. r=nr?
Cau 102 . Budc song cua vach quang phd thir nhat trong diy Laiman cta quang phé hidré 1a 0,122m.
Tinh tin s6 cta birc xa trén
A. 0,2459.10"Hz B. 2,459.10"Hz C. 24,59.10"Hz D. 245,9.10"Hz
Cau 103 . Trong nguyén tir hydrd, xét cic mirc ning lugng tir K dén P c6 bao nhiéu kha ning kich thich dé éléctron
tang ban kinh quy dao 1én 4 1an ?
Al B. 2 C.3 D. 4
Cau 104 . Trong nguyén tir hidrd, électrdn tir quy dao L chuyén vé quy dao K c¢6 ning luong Ex = —13,6eV. Budc song
buc xa phat ra bang 1a 4=0,1218m. Mrc ning luong Gmg véi quy dao L bang :
A. 3,2eV B.-3,4eV C.-4,1eV D. -5,6eV
Cau 105. Chon ménh d& dang khi ndi vé quang phd vach cia nguyén tir H
A.Buc xa c6 budc song dai nhit & diy Banme tmg v6i sy di chuyen cua e tur quy dao M Ve quy dao L.
B.Buc xa c6 budc song dai nhét ¢ ddy Lyman tng véi sy di chuyen clia e tir quy dao P vé quy dao K
C.Btic xa c6 budc song ngan nhit ¢ ddy Lyman mg véi su di chuyen cua e tir quy dao L vé quy dao K
D.Birc xa c6 budc séng ngin nhat & day Pasen tng voi sy di chuyén cia e tir qui dao N vé quy dao M
Cau 106 . Nguyén tir H bi kich thich do chleu Xa va e cua nguyén tir da chuyén tir quy dao K 1én quy dao M. Sau khi
ngumg chiéu xa nguyén tir H phat xa thtr cAp, ph6 nay gom:
A Hai vach ctia ddy Ly man C. 1 vach day Laiman va 1 vach ddy Bamme
B. Hai vach cua didy Ban me D. 1 vach day Banme va 2 vach day Lyman
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Cau 107 . Nguyén tir hidro dugc kich thich, khl chuyén cac électron tir quy dao ding thtr 4 vé& quy dao dung thir 2 thi
buc xa cac photon c6 nang luong E, = 4,04. 10" (J). X4c dinh budc song cia vach quang phd nay. Cho ¢ = 3.10% (m/s)
. h =6,625.10% (J.9).

A. 0,531 um, B. 0,505 pm , C. 0,492 pm, ) ~ D.0,453 ym. _)
Cau 108 . Nang lugng ion hoa nguyén tir Hydrd l1a 13,6eV. Budc song ngan nhat ma nguyén tir ¢6 thé birc ra la :
A. 0,122pm B. 0,0913pum C. 0,0656pm D. 0,5672um

Cau 109 . Chuim nguyén tir H dang & trang thai co ban, bi kich thich phat sang thi ching c6 thé phat ra tdi da 3 vach
quang pho. Khi bj kich thich electron trong nguyén tir H da chuyén sang quy dao :

A. M B. L C. O D. N
Cau 110. Cho: 1eV =1,6.10™] ; h = 6,625.10%s ; ¢ = 3.10°mv/s . Khi électron (&lectron) trong nguyén tir hidré chuyén
tur qui dao ding c6 nang lugng E, = - 0,85eV sang qui dao ding c6 nang luong E = - 13,60eV thi nguyén tir phat birc xa
dién tir c6 budc song

A. 0,0974 um. B. 0,4340 pm. C. 0,4860 pm. D. 0,6563 um.
Cau 111 . Trong nguyén tir hidrd, ban kinh Bo 1a r, = 5,3.10'm. Ban kinh quy dao dimg N 1a
A. 47,7.10Mm. B. 84,8.10"m. C.21,2.10"m. D. 132,5.10"m.

Cau 112. Biét hing s Pling h = 6,625.10'I.s va d6 16n cua dién tich nguyén t6 1a 1,6.10™°C. Khi nguyén tir hidro
chuyén tur trang thai dimg c6 nang lugng -1,514 eV sang trang thai dung c6 nang lugng -3,407 ¢V thi nguyén tir phat ra
burc xa co tan so

A.2,571.10" Hz. B. 4,572.10"Hz. C. 3,879.10"Hz. D. 6,542.10"Hz.
Cau 113. Cho: 1eV = 1,6.10™ J; h = 6,625.10™ J.s; ¢ = 3.10° m/s. Khi é&lectron (électron) trong nguyén tir hidrd
chuyén tir qui dao ding c¢6 ning lugng -0,85 eV sang qui dao dimg ¢ ning lugng -13,60 eV thi nguyén tir phat birc xa
dién tir c6 budc song

A. 0,4340 um B. 0,4860 um C.0,0974 um D. 0,6563 um
Cau 114 . Hay xac dinh trang thai kich thich cao nhét cia cac nguyén tir hidrd trong truong hop ngudi ta
chi thu dugc 6 vach quang pho phat xa cua nguyén tr hidro :

A. Trang thai L B. Trang thai M C. Trang thai N * D. Trang thai O
Cau 115 . Mot nguyén tir chuyén tir trang thai dimg c6 muc ning lugng E_ =—15eV sang trang trai dimg c6 nang
lugng E, =—-3,4eV. Biét van toc 4nh sang trong chan khong 1a 3.10°m/s va hing sb Pling bang 6,625.10>*J.s. Tan
sd cua birc xa ma nguyén tir phat ra la :

A. 6,54.10"*Hz B. 4,58.10" Hz C. 2,18.10"° Hz D. 5.34.10" Hz
Céu 116 . Chon cau tra 11 dung. Nguyén tir hidro ¢ trang thai c6 nang luong E, (n>1) s& c6 kha nang phat ra:
A. Tbi da n vach phd B. Tdi dan — 1 vach phd.
. n-1 .
C. Téi da n(n — 1) vach pho. D. Téi da n( > ) vach phd.

Cau 117. Dé bt mot électron ra khoi nguyén tir 6xi cAn thue hién mot cong A = 14 (eV). Tim tn sd ciia buc xa c6 thé
tao nén sy 6xi hod nay. Cho h = 6,625.10% (J.s).
A.338.10"Hz, B.3,14.10"Hz,  C.284.10"Hz, D.2,83.10"°Hz .
V.SO LUQC VE LAZE
Cau 118 . Tia laze khong co6 dic diém nao dudi day ?

A. P don sic cao B. B¢ dinh huong cao C. Cuong d6 16n D. Céng suat 1on
Céau 119 : Trong laze rubi c6 su bién d6i cua dang ndng lugng nao dudi day thanh quang nang ?
A. Dién nang B. Co nang C. Nhiét nang D. Quang nang
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