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LUQNG TU ANH SANG
6.1. HIEN TUQNG QUANG DIEN
Tinh huéng 1: Khi gip bai toan lién quan dné sy truyén photon thi lam thé nao?
Giai phap:
5 o hc
Nang lugng photon: & =hf = =
Goi N 1a s6 photon chiéu vao hay phét ra trong 1 gidy thi cong suit caa cham
sdng: P=N&e= N :B:E:ﬂ
e hf hc
Chay:

hc .
1) Trong cong thirc € = = voi A la buéce song anh sang don sdc trong chdn khong.

2) Néu cho budc séng truyén trong méi truong cé chiét sudt T
nlai thi A=na. /

3) Néu nguon sang phdt ra tir O véi cong sudt P (s6 phé ton ’f R_
phat ra trong 1 gidy 1a N = Plg) phdn b6 déu theo moi |" 0{_/"'/
huéng thi s6 photon dgp vao dién tich S dat cach O mot \ T~

N .
khoang R la n=——S . Néu S c6 dang hinh tron ban " )
kinh r hodic dwong kinh d thi S = at* = mr’l4.
4) Cuong dg sang (| — don vi W/m®) la nang heong dirge dnh sing truyén trong mot
don vi thoi gian qua mot don vi dién tich dat vuéng goc voi phwong truyén:

I=&=E<:>P=IS<:>N5=IS

s(m’)t(s) S
Tinh hudng 2: Khi gip bai toan lién quan dén diéu kién dé xay ra hién tuong quang
dién thi 1am thé nao?

Giai phap:
bé xay ra hién tuong quang diénthi A<, <2 A
e=hf = E
* |hc =19,875.10% (Jm)
_hc
5=

Vi du minh hoa: (CD 2007): Cong thoat €lectron (€lectron) ra khoi mét kim loai 1a A

= 1,88 eV. Biét hing sb Pling h = 6,625.10*" s, van t¢ anh sang trong chan khong ¢

=3.10°m/s va 1 eV = 1,6.10™ J. Gi¢i han quang dién cua kim loai d6 1a

A. 0,33 um. B. 0,22 pm. C.0,66.10" um.  [DICICCIE
Huéng din
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hc 19,875 107
‘A 18816107

-34 8 -6
Céch 2: Ta c6 cong thiic A, = hC 6 625.107".3.10 _ 1,242.10 _ 1,242

A A(eV).1610%F  A(ev) A(eV)('um)

Céch 1: 4, = =0,66.10°(m) = Chon D.

1,242
R
Vi du minh hoa: (PH-2012) Biét cong thoat électron cta cac kim loai: canxi, kali, bac
va dong lan luot 1a: 2,89 eV; 2,26 eV; 4,78 eV va 4,14 eV. Chiéu anh sang c6 budc
s6ng 0,33 um vao bé mat cac kim loai trén. Hién tuong quang dién khdng xay ra voi
cac kim loai nao sau day?

A. Kali va dong. B. Canxi va bac. C. Bac va dong. D. Kali va canxi.
Huéng din

=222 0,66(um)

_hc _ 19,875.10*° y leV
A 0,33.10° 1,6.10™"
dién cho Ca, K va khong gay hién tugng quang dién cho Bac va Dong = Chon C.

~3, 76(eV ) > A., > A : Gay ra hién tuong quang

Tinh huéng 3: Khi gip bai toan lién quan dén cong thirc Anhxtanh thi 1am thé nao?
Giai phap:

A 4 81 mvgmax
#Cong thirc Anhxtanh: & = A+W,, v6i W, = |eUh| ==

Cuong d6 dong quang dién bao hoa: I,, =n |e| (n 1a s6 electron bi but ra trong
1 giay).
#Vi chuong trinh co ban khong hoc cong thirc Anhxtanh nén mudn ra dé dang bai toan
nay thi phai kém theo gia thiét “ning luong pho ton = cong thoat + dong ning ban dau
cuc dai cua electron” hay “dong ning ban dau cuc dai cua electron = ning luong phod
ton - céng thoat”
Vi du minh hoa: (CP - 2013) Chiéu birc xa c¢6 tan s f vao mot kim loai c6 cong thoat
A gdy ra hién tuong quang dién. Gia st mot électron hap thu photon sir dung mot phan

nang luong lam cong thoat, phan con lai bién thanh dong ning K ciia nd. Néu tan sb
ctia birc xa chiéu t6i 1 2f thi dong ning cua électron quang dién dé 1a

A 2K-A. B.K-A. C.K+A
Huong dan
hf =A+K
K'=2hf —A:2(A+ K)—A:2K+A = Chon D.
2hf = A+ K"
Chay:

1) Khi dong quang dién bdt dau triét tiéu thi U ,, = —|Uh | .

2) Khi chiéu dong thoi nhiéu birc xa thi ta chi can tinh véi phéton cé nang lwong lom
nhat.

3) Catot la noi phéton chieu vao lam but electron va anot la noi electron co thé den.
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4) Dya vao cong thire Anhxtanh c6 thé xdy dung cdc thi nghiém dé xdc dinh lai cdc
hcing $6 co ban nhir me, h, ¢, A, Ao, €, Uy,

2
g =hf, =1C _ o M = A+leU,|
A
h mv?2
g, =hf, == = A+ 102 = A[eU,,|

4
Tinh huéng 4: Khi gip bai toan vé té bao quang dién thi 1am thé nao?
Giai phap:
#Goi N, n van’ lan luot 12 s6 pho ton chiéu vao K trong 1 s, sb eclectron bt ra khoi K
trong 1 s va sb electron dén A trong s:

P=N.s=N.C
A

lyy =Nle| =

I =n'lel h:F

Trong do, H goi 1a hi¢u suit lwong tir va h 1a ph?m tram
electron dén dugc A.
# Vi chuong trinh co ban khong hoc té bao quang dién nén khi ra dé dang bai toan nay
thi nguoi ra dé thuong thay thé cym tir “t€ bao quang di‘én” béng cum tur “hai‘dién cuc
kim loai’A va K dat trong chan khong dugc noi kiq bang nguodn dién 1 chiéu, chum
sang chieéu vao K lam but electron, cac electron bay vé phia A”.

Chuy:
1) Bong ndng cuc dai khi electron dap vao A la W, = (6‘ - A) + |e|UAK (néu Wa<0
thi electron khong dén dwoc A). Suy ra, toc dp cuc dai khi electron ddap vao A la

mv3 2
Vi, = (e A) 4[elUc = v, = \/H(g AU
2) Tir deong dic trung Vén-Ampe ta xdc dinh dwoc: hiéu dién thé hiam |Uh| va cuong
do dong quang dién bdo hoa 1, . I
A= E Ton =
hc
e=—=A+W,, = A+|eU,|= q |
A P=Neg=—¢g=—"g -
Ho e[H U, g

Tinh hudng 5: Khi gip bai toan lién quan dén dién thé cuc dai cua vat din trung hoa
dit co 1ap thi lam thé nao?
Gidi phap:

Khi cac photon c¢6 budc song thich hop (A < Ag) chiéu vao dién cuc 1am bt
cac electron ra dién cuc va dién cyc tich dién duwong, do d6 dién cuc hit cac electron
quang dién (1am can tré chuyén dong cua cac electron quang dién). Cang mat nhiéu
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electron, dién tich va do d6 dién thé cua dién cuc cang tang, luc can trd lén chuyén
dong cua cac electron cang 16n.

Khi dién thé cua dién cuc dat gia tri cuc dai Vmax thi trong cung mot don vi
thoi gian c6 bao nhiéu electron bit ra khéi bé mat do phdtdn cung cap ning lugng thi
co béy nhiéu electron bi dién cuc tich dién duong hut vé, va dién thé cua dién cuc
khéng ting nita. Luc nay dong ning ban dau cuc dai cua electron quang dién bang thé
L

2

Dién lugng cyc dai cua vat: Qmax = CV max-

Khi ndi vat véi dat béng day dan c6 dién tré R thi dong dién cuc dai chay qua:
Imax = Vmax/R.

Dién lugng cyc dai chay qua dién trd sau thoi gian t: Qmax = Imaxt
Tinh hudng 6: Khi gip bai toan lién quan quing duong di dwoc tbi da trong dién

nang cua dién truong, tirc la: |e|V =Wy, =—=¢—-A= |eU |:>V |Uh|

max

truong can thi 1am thé nao?
Giai phap:

Sau khi bt ra khoi bé mat dién cuc elrectron c6 mot dong nang ban dau cuc
dai Woq, nho c6 dong nang nay ma electron tiép tuc chuyén dong. Khi di trong dién
truong can thi electron mat dan dong nang va electron chi dung lai khi mat hét dong
nang (sau khi di dugc quang duong S).

Pong nang cyc dai ban dau cua electrén (¢ - A) = cong cua dién truong can
e—A |U |
le|[E.  Ec

Bay gid, ta nhé lai Vipax = |Un| VA S = |Up|/E.. Viét chung mot cong thirc:
e=A+[eU ,|=A+|eV,. = A+[eES
Vi du minh hoa 1: M6t dién cuc phing lam bang kim loai ¢6 cong thoat 3,2.10™° (J)

(Ac=FS=|e|E.S), ticla: S =

max|_

duoc chidu boi birc xa photon ¢ nang lugng 4,8.10™ (J). Cho dién tich cua electron 1a
-1,6.10™° (C). Hoi electron quang dién co thé roi xa bé mat mot khoang téi da bao
nhiéu néu bén ngoai dién cyc c6 mot dién truong can 1la 5 (V/m).
Huéng din
-19

e—A 161(319 O,2(m)
|eE 1,6.10°.5
Tinh hudng 7: Khi gip bai toan chuyén dong trong tir truong déu theo phwong vudng
g6c thi 1am thé nao?
Giai phap:

Chum hep cac electron quang dién co tde do vo va huéng ndé vao mot tir

e=A+W, =A+|gES=S=

can |

truong déu c6 cam Gng tir B theo hudng vudng goc véi tir truong thi luc Lorenx dong

2
< P A \ 2 N \ A my my,
vai tro luc hudng tdm lam cho hat chuyén dong tron deu: |e|VOB =—2l=r= | | é .
€
Tinh huéng 8: Khi gip bai toan chuyén dong trong dién trudng thi 1am thé nao?
Giai phap:
Electron chuyén dong trong dién truong déu tir M dén N:
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2 2
W, =W, +[eU,y, < m;’N - m;M +]e|U

Dé d& nhd cong thirc trén ta c6 thé thay M 1a K va N 1a A trong cong thirc:
W, =W, +[e[U

Electron chuyén dong bién d6i déu doc theo dudng suc, voi van toc ban dau vq

Y S eE eU
vagiatoccodglon: a=—=——-.
m md

*Néu electron chuyen dong cung hudng voi duong stre thi lye dién can tro chuyén
dong nén nd chuyén dong cham dan déu.

1
Quang duong di duogc: S =Vt — Eat2 .

V=V, —at

Van tc tai thoi diém t:
v =V —2aS

*Néu electron chuyén dong nguoc hudng voi dudng sue thi lye dién cung chiéu voi
chidu chuyén dong nén né chuyén dong nhanh dan déu.

1
Quang duong di duogc: S =Vt + Ea'[2 .

V=V, +at

Van tdc tai thoi diém t:
v=4/V +2aS

Tinh hudng 9: Khi gip bai toan chuyén dong trong dién truong theo phuong vuéng
goc v6i duong sirc thi lam thé nao?

Giai phéap:

+ Chon h¢ truc toa d§ vudng goc Oxy, géc O trung véi vi tri e hat di vao tu dién, truc
Ox c6 phuong song song véi hai ban tu co chiéu Ya
cling v6i chiéu chuyén dong cia hat va truc Oy co l
phuong chiéu tring véi phuong chiéu cia lyc dién N »
tac dung 1én hat. )

+ Phan tich chuyén dong thanh hai thanh phén: Uy D
+ Theo phuong Ox: chuyén dong quan tinh voi véan I i:
toc v, , con theo phuong Oy: chuyén dong bién dbi A2

déu véi van toc ban dau bang 0 va gia toc c6 do 1on: - N
eE eU - v

=—="">0. Yo *

m md

+ Vi vay phuong trinh chuyén dong cua electron E
X =Vt

trong dién trudng la: at?

2

+ Phuong trinh quy dao: y = %Xz (Parabol).
VO
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+ Van cuia hat & thoi diém t: v= /v +V; =\/(x')Z +(y‘)2 =\/v§ +(at)2 .

+ Goi 7 1a thoi gian chuyén dong trong dién truong, hai truong hop c6 thé xay ra:

— Néu hat di dugc ra khoi tu tai diém D c6 toa do (xD , yD) thi:

Xp =V,7 =1 |
ar’ :>T1:V_
Yo = 2 0

— Néu hat cham vao ban duong tai diém C c6 toa do (XC v Ye ) thi:

Xe =V,T

, — 2h
ar 2 Tl
Ye 5
Vi vay, Z'=min(l—, 2_hJ
v, Va

+ Goi ¢ la goc léch cua phuong chuyén dong cua hat tai diém M c6 hoanh d6 x thi co

thé tinh bang mot trong hai cach sau:
- D6 chinh 1a goc hop bai tiep tuyen tai dieém do so véi truc hoanh, tire 1a:

, ax
tanp=y| < tanp=

2
VO
- Do 1a gée hop bdi vécto van tdc va truc Ox tai thoi diém t;
v 'at  ax
tan(p:—yzllz—z—z.
v, X' v, Vi
+Van t6c tai mdi diém trén qui dao c6 thé duge phan tich thanh hai thanh phan:
V=Vo +V;
— — = Vy 1 A
V=V, +V, = tanp=— voi v, =at (néu
VO
V
cosp=—2
Vy
tinh & lic ra khoi ty thi ldy t = 11, con lac dép Y4 ;
vao ban duong thi t = 1;). ] “« >
Tinh huong 10: Khi gdp bai toan chuyén dong = — @
trong dién truong theo bat ki thi 1am thé nao? S | .
Giai phap: L1/ h
7y, sina. d :
(@] > -
* Truong hop V, va Oy hop voi nhau mét goc X
0° < <90°
+ Chon hé¢ truc toa do vudng goc Oxy, gbc O v o
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trung véi vi tri ue hat di vao tu dién, truc Ox cé phuong song song vadi hai ban ty co6
chidu cing vé6i chiéu chuyén dong cua hat va truc Oy c6 phuong chiéu tring véi
phuong chiéu cua luc dién tac dung Ién hat.

+ Phén tich chuyén dong thanh hai thanh phan:

+ Theo phuong Ox: chuyén dong quan tinh véi van téc v, =V,sina, con theo

phuong Oy, chuyén dong bién d6i déu vai vén toe ban Vo, =V, COS va véi gia tbe co

do 1on:
elE _[elu
a=—=—".
m md
x=(Vysina)t
+ Vi vay phuong trinh chuyén dong 1a: 2

y=(v0c05a)t+%

a

+ Phuong trinh quy dao: y = —
2V sin o

x* +(ctana)x (Parabol)

. . . ar’
+ Goi 1 thoi gian chuyén déng thi y=h < (v0 C0S a)r + % =h

Xe =(Vpsina)z
+ Hat dap vao ban duong tai diém C c6 toa do: ) ar?
ye =(Vv,sin a)z'+7

*Truong hop V, va Oy hop véi nhau mét géc 90° < a <180°
+ Chon h¢ truc toa d¢ vudng goc Oxy, Va
géc O trung véi vi tri lac hat di vao tu " { .

dién, truc Ox c6 phuong song song P
véi hai ban tu c6 chi€u cung véi chiéu
chuyén dong cua hat va truc Oy ¢6 : A
phuong chi€u trung v6i phuong chiéu !
clia lyc di¢n tac dung Ién hat. Fo ML Sino. i 1
+ Phan tich chuyén dong thanh hai |
thanh phan: M
+ Theo phuong Ox, chuyén dong ! b E
quan tinh véi van toc v,, = v,sina, | A e

2
>
>

Lol
E

con theo phuong Oy, chuyén dong
bién d6i déu véi van toc ban dau Vg, = U, COSaL va voi gia tc co do 1on:
elE _[elV
a=—"1—="1"
m md
x=(vysina)t
+ Vi vay phuong trinh chuyén dong la: at?
y=—(V,cosa)t =
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+ Phuong trinh quy dao: y = x* —(cotana ) x (Parabol)

2v2sin’ a
Vg sin2a
P 2a
Vi cos’ a
2a

+ Toa d6 dinh:

D

. . . ar’
+ Goi 7 thoi gian chuyén dong thi y=h<:>—(v0 COSa)r+%=h

X =(Vpsina)zr
+ Hat dap vao ban duong tai diém C c6 toa do: ) ar?
Yo =—(vosma)r+7
Bai toan téng quat 1: Hai ban
cuc A, B cia mot ty dién phang {b B
d h...
gitta hai ban A va B mot hiéu
dién thé Uag > 0. Chiéu vao tam 45° A

O cta ban A mdt birc xa don séic O S

rat rong lam béng kim loai dat
song song va ddi dién nhau. Pat

thich hop lam but cac electron ra
khoi bé mat (xem hinh). Tinh N pay, Smax VA b.
Huéng din
Ta nh¢ lai, doi voi truong hop ném thang ding tir dudi 1€n véi van toc ném vo
thi s€ dat dugc d0 cao cuc dai hay duoc xac dinh nhu sau:
2
V,
2 2 0
V=V = _Zghmax = hmax =5
T 29
Pé ném xién xa nhét thi goc ném 45° va tam xa cyc dai: S, =2h
e|E _ el

max *

Tré lai bai toan, gia toc a = dong vai tro g nén:
2
VO .
Noax == Spax =20

max A
2a
. A~ D
Bai toan tong quat 2: Hai ban cuc A, B cia mot B

tu dién phang rat rong lam bang kim loai dit song
song va ddi dién nhau. Chiéu vao tam O ctia ban A d
mot birc xa don sac thich hgp 1am bt cac electron

ra khoi bé mat (xem hinh). Dat gitra hai ban A va A
B mot hiéu dién thé Uag < 0. bé elegtron quang 0
dién dédp vao ban B tai di€ém D xa I nhat thi quang

electron phai c6 toc dd ban dau cuc dai va bay theo phuong Ox. Tinh R.

Huéng din

b=d—h,

max ?
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X =Vt
Tir phuong trinh chuyén dong: at? thay xp =R vayp =d ta duoc:
2
at’ 2d
2 a g

. F |e
Vol d=—=——
m md

Vi du minh hoa: Huéng chum electron quang dién c6 téc do 108 (m/s) vao mot dién
truong déu va mot tir truong ddu co cam tng tir 0,5.10™ (T) thi né van chuyén dong
theo mot duong thing. Biét véc to E song song cing chidu véi Ox, véc to B song song
cung chiéu vdi Oy, véc to van tée song song cung chidu v6i Oz (Oxyz 13 hé tryc toa do
Dé cac vudng goc). PO 16n clia véc to cuong do dién truong 1a
A. 20 V/m. B. 30 V/m. C. 40 V/m. D. 50 V/m.
Huéng din

Electron chiu tac dung déng thoi hai luc:
*luc dién nguoc hudng voi Ox va c6 do 16n Fy = |e|E.
*luc tir cung hudng véi Ox va c¢6 d lon F = |e|v(B.
Vi electron chuyén dong theo quy dao thang nén luc dién va luc tir can bang nhau, [e|E
= lelvoB = E =v,B=50(V /m) = Chon D.

Tinh huéng 11: Khi gip bai toan lién quan dén hién tuong quang dién trong, quang
tro, pin quang dién thi lam thé nao?
Giai phéap:

Hién tugng anh sang (hoac buc xa dién tir) giai
phéng cac électron lién két dé chung tré thanh cac
électron dan dong thoi giai phong cac 16 trong tu do goi
1a hién tugng quang dién trong.

Diéu kién dé xay ra hién tugng quang dién
trong: A <Ay < € 2 go.

o 11s 44 e E

Quang tr¢ khi dé trong bong toi: 1, =
r+R,

Lt A o E

Quang tr¢ khi chiéu sang: | =
r+R
. : . i Ul Ul
Hiéu suat cta pin quang dién: H =——=
sang I sang S

6.2. THUYET BO. QUANG PHO HIDRO. SU'PHAT QUANG. TIA X
Tinh hudng 1: Khi gip bai toan lién quan dén trang thai dimg, quy dao dimg thi lam
thé nao?
Giai phéap:
Bén kinh quy dao dimg: r,, = n°ro.
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Tén cac quy dao dirng clia électron trng vdi n khac nhau nhu sau:

N 1 2 3 4 5 6...
Tén K L M N O P...
Chay:

1) Dé tim toc dé electron trén quy dao ding thi cé thé lam theo cdc cach:
*Khi electron chuyén déng trén quy dao n, lwc hit tinh dién Cu-léng déng vai tro la

ke  mv: ke’ ke? ,
luc huéng tim: Fy =F, =>—=—"=>—=mvi=|v, = |[—| (Wik= 9.10°
r mr,

n rn rn
Nm?/C?).
= Vnz — ri :i
v, r, N

*Nang heong & trang thai dieng bao gom thé ndng twong tic va dong ndng cia

ke*  mv? mv:  mv? -2E
electron: E, =W, +W, =———+—"=—mV’ + —L=——" = |v = L
r 2 2 2 m

2) Khi € quay trén quy dao ding thi no tao ra dong dién cé cuong do

.

q 16107

w
== ke
v, \mr, /k.ez\/T
=—= = —3
I r, m r,

n

Tinh hudng 2: Khi gip bai toan lién quan dén birc xa hap thu cta nguyén tir hidro thi
1am thé nao?
Giai phap: ©
Néu chi ¢6 mot nguyén tir hidro l
dang ¢ trang thai kich thich E, sau d6 n6 M —
bitc xa t6i da (n - 1) photon. iy
Néu khoi khi hidro dang & trang théi H:H,Hy H,
kich thich E, sau d6 n6 birc xa t6i da la n(n
— 1)/2 vach quang pho.
Chay: ) — n=1
1) Khi lién quan dén birc xa va hdp thu ta ép

P

Laiman
dung cong thuec:

L=

)u cao thap

&=hf

2) Dya vao so do mikc ning leong suy ra: E;—E, =E,—~E, +E, —E,
_

ey =hfy £gp=hfg, £y =hfy
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1 1 1
fu=fp+fy=>—=—

+—.
by Ay An

Twong tw: f,, ="+ f, + f21:>i=i+i+i

Ay Ay Ay Ay
3) Nang luong o trang thdi co ban la E1, 0 trang thai dung thir 2 (trang thdi kich thich
1) 14 E,, ¢ trang thdi dieng thir 3 (trang thdi kich thich 2) la Es, ...
4) Trong ciing mét déy, buée song dai nhdt (nang leong phéton nhé nhdt) vmg véi dich
chuyén hai mirc lién tiép va bude séng ngdn nhdt (nang heong phéton 1om nhat) iing vo

dich chuyén tir vé ciing:

hc
i = =
‘max ﬂ’?l E2 _ El
Day Laiman:
)“min = ﬂ’ocl = hC
E,-E
——
0
hc
A =1 =
‘max /132 E3 _ E2
D&y Banme:
ﬂ’min = 2‘5@2 = hC
Eoo - EZ
k3
zmax = 143 = hC
E,-E
Day Pasen:
j’min = /1003 = hC
E,-E
K

5) Binh thwong nguyén tir trung hoa vé dién, dé ion héa nguyén tir hidré can phdi cung
cap cho électron mét ning lwong d@é né thodt ra khéi nguyén tir, néi cach khéc la né
chuyén déng rat xa hat nhan r = co. Do d6, ndng lwong can cung cdp (ndng lrong I-0n
héa) phdi dwa nguyén tir hidré tir mikc co ban (mirc K) 1én mirc ndng leong cao nhat
(mitc o), tuc la | =E,=E, —E = E; =~
T

Tinh hudng 3: Khi gip bai toan lién quan dén kich thich nguyén tir hidro bang cach
cho hip thu photon thi 1am thé nao?
Giai phéap:

Gia stir nguyén tr hidro dang ¢ trang thai co ban Eq, néu hép thu duoc pho ton
c6 nang lugng ¢ thi no sé chuyén 1én trang thai dung E,, sao cho: E, = E; +&.

NéuE, = -13,6/n” thi

-13,6 ~13,6 |[neN = c6hapthu phéton ¢
2~ 136+5=>n= |— AR “
n -13,6+¢ |n¢N = khong hap thu photon ¢
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Tinh huéng 4: Khi gép bai toan lién quan dén kich thich nguyén tir hidro bang cach va
cham thi lam thé nao?
Giai phap:

Neéu nguyén tir hidro ¢ trang thai co ban va cham véi mot electron ¢6 dong
nang Wy, trong qua trinh tuong tac gia st nguyén ti dirng yén va chuyén lén trang thai
dung E, thi dong nang con lai cta electron sau va cham AW =W, — (E, — E}).

Vi du minh heoa: Nguyén tir hidr6é ¢ trang thai co ban va cham vd&i mot electron co
ning luong 13,2 (eV). Trong qua trinh twong tac gia sir nguyén tr ding yén va chuyén
1én trang thai kich thich tht hai. Tim dong nang con lai cua electron sau va cham. Biét
cac muc nang lugng cta nguyén tir hidrd ¢ trang thai dimg dugc xac dinh bang cong
thtre: B, = -13,6/n? (eV) v6i n 1a sé nguyén.
Huéng din
-13,6 -13,6

W=W,-(E, - El):13,2—£3—2—1—2J =111(eV)

) Chii y: Néu ding chim electron ma méi electron c6 dong nang Wy dé ban phd
khoi Hidro dang ¢ trang thai co ban muon né chi chuyén lén E, ma khong lén duoc
Enva thiEy—E1 < Wy <Epei - Ey.

n(n-1)

Sau d6 khéi khi hidro sé phdt ra t6i da T vach quang pho.

Vi du minh hea: Dung chum electron (mdi electron c6 dong ning W) ban pha khdi

khi hidrd ¢ trang thai co ban thi électron trong cic nguyén tir chi c6 thé chuyén ra quy

dao xa nhat 1a quy dao N. Biét cic mirc ning luong clia nguyén tir hidro & trang thai

dimg dugc xac dinh bang cong thuc: E, = -13,6/n’ (eV) vdi n 1a sb nguyén. Gia tri W

c6 thé la

A. 12,74 V. B.12,2 eV. C. 13,056 eV. D. 12,85eV.
Huéng din

E,-E <W<E, -E c>12,75(eV ) <W<13, 056(eV) = Chon D.

Tinh hudng 5: Khi gip bai toan lién quan dén

tan s6 16n nhat va budc séng nho nhét trong

chum tia X thi 1am thé nao?

Giai phéap:

Khi electron vira but ra khoi bé mit
n6 c6 dong nang Wy (rat nho), sau d6 n6 duge
tang toc trong dién truong manh nén ngay Tia X
trudc khi dép vao andt nd c6 déng nang

Hurée

lam ngudi

1 4 , \ . A \ A - A A
W, :Emvz =W, +|e|U rat 16n. Cac electron nay sau khi dap vao bé mat anot (doi

catdt), xuyén sau nhitng 16p bén trong cuia vo nguyén tir, twong tic voi hat nhan nguyén
tir va céc electron cua cac 16p nay, lam cho nguyén tur chugén 1én trang thai kich thich.
Thoi gian ton tai ¢ trang thai kich thich rat ngan (c& 10™ s) nguyén tir nhanh chéng
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chuyén vé trang thai c6 nang luong thap hon va phat ra ph6ton ciia tia X c6 nang lugng

e=hf = he .
A
Ta c6 diéu kién: & <W,
hc mv’
= Emax = Mpax =— =W, :T:WO +|e|U ~|e|lu (Pay 1a truong hop thuan loi

min
nhét, electron ciia chium electron truyén toan b dong ning cho 1 nguyén tir kim loai
clia d6i cat6t dang & trang thai co ban va nguyén tir kim loai chuyén 1én trang thai kich
thich sau d6 nguyén tir chuyén vé trang thai co ban dé phat ra pho ton &pay).
Vi du minh hoa: (PH-2008) Hiéu dién thé giita andt va cat6t cia mot dng Ronghen 1a
U = 25 kV. Coi tc d6 ban diu cta chum électron (Electron) phat ra tir cat6t bang
khong. Biét hing sé Plang h = 6,625.10** s, dién tich nguyén t6 bang 1,6.10™ C. Tan
s0 16n nhét ctia tia Ronghen do 6ng nay c6 thé phat ra 1a
A.60,380.10"Hz.  B.6,038.10°Hz.  C.60,380.10"Hz.  [DNCHESSHIEEE.

Huéng din
2

=gy == =W, =2 =Wy el S elU = Ty = v

max
h

=6,038.10" (Hz
18

= Chon D.
Tinh hudng 6: Khi gip bai toan lién quan dén nhiét lugng andt nhan dugc thi lam thé
nao?
Giai phap:
Néu trong 1 s s6 electron dap vao andt 1a n thi cuong d6 dong dién chay qua

£ |
ongla | =|e|n:>n=—.
¢
Néu chi a phan trim electron dap vao andt lam burc xa tia X thi s6 photon X
phatratrong 1slan, = an.
Téng dong ning dap vao andt trong 1 s 14 W = nWe,

hc  mv?
=hf__ =T=T=W° +[e|U ~|eu
Néu c6 H phﬁn tram dong nang dap vao chuyén thanh nhiét thi nhiét lugng

andt nhan dugc trong 1 s 1a Q; = HW va nhiét lvong nhan dugc sau t s 1a Q = tQ;.

voi W, = &,

min

Vi du minh hoa: Mot éng Ron—ghen trong mdi gidy burc xa ra N = 3.10** photon.
Nhitng phéton c6 ning lugng trung binh tng véi bude song 1070 m. Hiéu dién thé dat
Vao hai dau dng 14 50 kV. Cuong dé dong dién chay qua dng 1a 1,5. 10°A. Nguoi ta goi
ti s6 giita ning luong btic Xa dudi dang tia Ron—ghen va nang lugng ti€u thu ctua ong
Ron-ghen 14 hiéu suat cua 6ng. Hiéu suit cua truong hop nay 1a bao nhiéu?
Huéng din
Cong suét dién ma ong tiéu thu duoc tinh: P = UL
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x. hc
Ning lwong trung binh ciia moi phdton ¢ = rE

. hc
Cong suat phat xa ctia chum tia Ron—-ghenla P'=Ng =N e
. . P’ Nh
Hiéu suat cia ong: H =—= ne 8.10°%=0,8%
P AUl

Vi du minh hoa: Dé tao ra tia X ngudi ta ding 6ng Cu—lit-gio. Khi dit mot hiéu dién
thé vao anot va catot ctia dng Cu-lit-gio thi cudng d6 dong dién chay qua 6ng nay 1a I
=40 mA va téc do cua electron khi t&i anot 1a v = 8. 10" m/s. B6 qua tdc do ban dau cua
electron khi bat ra khoi catot. Cho dién tich va khoi luong cua electron e = -16.107"°
C, m=9,1.10"" kg. Cong suét trung binh ctia éng Cu-lit-gio 1a bao nhiéu?
Huéng din

Cong suét trung binh ctia dng xap xi bang tong dong ning electron dap vao
andt trong 1 s:

mv> | mv®  40.10° 9,1.10°.64.10"

W T 2 "6 2

=728(W)

Chay:
1) Nhiét heong anét nhdn dwgc sau thoi gian t la dé ting nhiét dé nd thém At° nén
Q, =tQ, =cmAt® = VDAL’ (véi c la nhiét dung riéng cia anot, m la khoi heong ciia
anot, V thé tich cia andt va D la khoi lwong riéng ciia anot).

Tur cong thikc trén ta gidi cac bai toan xuoi — nguoc nhu tim t, Q1, A
2) Dé lam ngudi andt nguwoi ta cho dong nwée chay qua ong sao cho toan b nhiét
lwong andt nhan dwoc trong 1 s chuyén hét cho mede. Khi o, trong 1 s khéi lwong
nuwoc phai chuyén qua la m = VD thi nhiét do nuwoc dau ra cao hon nhiét @¢ nuwée dau
vao la At°.

Do dé: Q, = HNW, = cmAt® = cVDAL® véi ¢ la nhiét dung riéng ciia nueée.
Tinh hudng 7: Khi gip bai toan lién quan dén hién twong phat quang thi lam thé nao?
Giai phap:

Mot s6 chat hap thy anh sang (hoidc birc xa dién tir) budce song nay dé rdi phat
ra anh sang c6 budce song khac, goi 1a hién tugng quang — phat quang.
*Hai logi quang - phat quang:
Sw huynh quang: sy phat quang c6 thdi gian phat quang ngén (dudi 107%). No thuong
X4y ra voi chit long va chat khi
Sw 1an quang: 1a sy phat quang c6 thoi gian phat quang dai (10_8 s tro 1€n); nd thuong
X4y ra voi chdt rdn.
“Pinh ludt Stéc: Budc song A’ clia anh sang phat quang bao gid ciing 16n hon budc
song A cua anh sang kich thich: A’ >A o ¢’ <e = <f.
Goi N, N’ lan luot 1a s6 photon kich thich chiéu vao trong 1 s va sd photon phat quang
phat ratrong 1s.

Cong suit cua chum sang kich thich va chum sang phat quang lan luot 1a:
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hc
P=Ne=N=""" p N& N2

he '
P‘=N'g‘=N'—C P Ne&g& N2
2

Vi du minh hoa: (PH - 2010) Mot chit c¢6 kha ning phat ra anh sang phat quang voi
tan so 6.10" Hz. Khi dung 4nh sang c6 budc song nao dudi ddy dé kich thich thi chat
nay khong thé phat quang?
A. 0,40 pm. B. 0,45 um. C. 0,38 um. D. 0,55 um.

Huéng din
B 3.10°

fr
Vi du minh hoa: (DH-2011)Mot chét phat quang duoc kich thich biang 4nh sang co
budc séng 0,26 um thi phat ra 4nh sang c6 budc song 0,52 pm. Gia sir cong suit cia
chum sang phat quang bang 20% cong suat cta chum sang kich thich. Ti s6 giita s6
photon anh sang phat quang va sé photon anh sang kich thich trong cting mot khoang
thoi gian la
A. 4/5, B. 1/10. C. 1/5. D. 2/5.
Huéng din

ﬂ/l

=0,5um> A = Chon D.

N
0,2=ﬂ= /I'ZN_.i_N_%jN_z—:ChonD
W Nm N A" N 0,52 N
A

Tinh hudng 8: Khi gip cac bai toan lién quan dén mg dung cua laser thi 1am thé nao?
Giai phap:

Laze 12 mot ngudn sang phat ra mot chum sang cuong do 16n dua trén viée ing
dung hién tugng phat xa cam ung.

4 dic diém ciia chim tia laze:
*Tia laze 1a chum sang két hop.
*Tia laze c6 tinh don sic.
*Chum tia laze khi truyén trong cic mdi truong thong thudng (khong khi, nudc,..) 1a
chum séng song song (c6 tinh dinh hudng cao).
*Chum tia laze c6 cuong do lon.

Ung dung ciia laze:
*Trong y hoc, laze dung nhu mot dao ,m5 trong cac phéu thuat tinh vi nhu mét, mach
mau,... Ngoai ra laze dung d¢€ chita mét so bénh ngoai da nho vao tac dung nhiét.
*Trong thong tin lién lac, laze dung trong lién lac v6 tuyén, diéu khién cac con tau vii
try, truyén thong tin bang cap quang,...
*Trong cong nghiép, laze ding dé cit, khoan, t6i kim loai,...
*Trong t{éc dia, laze dung trong cic cong viéc do khoang cach, tam giac dac, ngdm
duong thang, ...
*Laze con dugc dung trong cac dau doc dia CD, bit tré bang, trong thi nghiém vé
quang hoc, ...
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