CHU DE 26: MAU NGUYEN TU BO
I. TOM TAT LY THUYET
1. Tién @& 1 (Tién dé vé trang thai dirng):
Nguyén tir chi ton tai trong mot sb trang thai c6 ning lugng xéac dinh, goi 13 cic trang thai dimg. Khi &
trong cac trang thai dung thi nguyén tir khong birc xa va ciing khong hap thu nang lugng.

2. Tién dé 2 (Tién dé vé su birc xa va hap thu niing lwong ciia nguyén tir):

Khi nguyén tir chuyén tir trang thai ding c6 ning lugng En E,
sang trang thai dung c6é nang luong Em nho hon thi nguyén tir hip thy birc xa
hap thu phat ra mot photon co nang luong ding bang hiéu E, — /\/I\f/\/\’ W\/\*
1 mn nm
Fo E.

e=hf =E -E_

Nguoc lai, néu nguyén tir dang & trong trang thai dimg c6 hap thu buc xa ning luong E_ ma hap thu
dugc mot photon co nang lugng dung bang hidu En - Em thi no chuyén Ién trang thai dimg c6 ning luong
cao E .

Chii y: Néu photon co nang lugng hf ma E <hf <E_ thi nguyén tir khong nhay l1én mic nang
lwong ndo ma van & trang thai dimng ban dau.

3. Hé qua:

O nhiing trang thai dimg cac électron trong nguyén tir chi chuyén dong trén quy dao co ban kinh hoan
toan xac dinh goi 1a quy dao dung.

Dbi v6i nguyén tir hidrd, ban kinh quy dao dimg ting ti 1& voi binh phuong ciia cac sé nguyén lién

A 2 r: A A \ — S 1N I3 7
tiep: |r, =n’.r,| v&in 1a s6 nguyén va 1, =5,3.10"'m, goi 1a ban kinh Bo

Quy dao K (n=1) | L(n=2) | M(n=3) | N(n=4) | O(n=5) | P(n=6)

Ban kinh 1, 4r, 91, l6r, 25r, 36r,
Hap thu ning lugng
Trang thai co ban > Trang thai kich thich
(Ton tai bén virng) Burc xa nang lugng (Chi ton tai trong thoi gian ¢ 10-3s)
4 _______________________________

4. Tinh nang lwong €lectron trén quy dao dirng thir n:

1
E = 3’6(6\/) voi ne N*,

-T2
" n

- Ning luong ion héa nguyén tir hi drd tir trang thai co ban: E, =13,6(eV)=21,76.10"7J

Quy dao K (n=1) L (n=2) M (n=3) | N(n=4) | O(n=5) | P (n=6)

13,6 13,6 13,6 13,6 13,6 13,6

12 22 32 42 52 62

Nang luong -
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5. Tinh buwéc séng khi dich chuyén giira hai mirc ning hrong:

he g g oo B

)\’nm En - Em

6. Cho budc song nay tinh buéc séng khac:
1 1 1

—=—+——:f . =1, +f . (nhu cOng vécto).
)\’13 }\’12 7\’23 N . » ( g )

1

Hodc dung cong thirc: %: Rh(—z—ij véi R =1,09.10"m ™" may tinh fx 570 ES:

m 1’12

bim ic
7. Tinh ban kinh quy dao dirng thir n:

r, =n’r)|véi 1, =5,3.10"'m, 1a ban kinh Bo (¢ quy dao K)

8. Khi electron chuyén mirc niing lwong, tim sb vach phat ra:

- V& so d6 muc nang lugng, v€ cac vach co thé phat xa r6i dém.

-1 _ )
- Hodc dung cong thuce: (N = 1 112 ; voin la s0 vach muac nang lugng.
L ) n! n(n-1) 2 s A .
- Chimg minh: N=C; = = ; trong d6 C; 1a to hgp chap 2 cuan.
(n—2)12! 2
9+, Tinh vén téc va tan s6 quay ciia électron khi chuyén dong trén quy dao dirng n:
2 2
Luyc Cu-long giira €lectron va hat nhan gitlr vai tro lyc hudng tam: ke—zme V—, nén:
n rl'l
. k 2,2.10° .|k =9.10" Nm* / C?
Van toc cua electron: |v =e. = m/s voi ( 5 )
m,.rI, n m, =9,1.10 kg
A X , v v
Tan so quay cua electron: Q=2nf=—= |f =——
r, 2mr,

10*. Cudng d6 dong dién phan tir do électron chuyén dong trén quy dao giy ra:

€ € A 2 A A ~ \ A
1=4-°_-° 4 (vi €électron chuyén dong trén quy dao tron nén t=T)
t T 2xn
A Y N
ittt Ee e St
: | y n=26
N - MR (S S
: ' : | n=4
: ;‘\'mu- : | 7 -
M . - S o
[ Pa-sen e
H (Hang ngoai)
i ;‘”u
l Yy
Hs H, Hy H n=12
A | :':~| Ban‘me (Anh siing nhinthay)
|
" ‘ Yy E,

v

Lai-man (Tungoai)
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CAC Vi DU PIEN HINH
Vi du 1: O nguyén tir hidrd, quy dao nao sau day co ban kinh 16n nhat so voi ban kinh cac quy dao con
lai?
A.O B. N C.L D.P
Giai
Taco: R, =n’r, (trong do 1, 1a ban kinh quy dao co ban: 1, =5,3.10"'m)
QuydaoOco n=5.
QuydaoNco n=4
QuydaoL co n=2
QuydaoPco n=6.
= Trong cic quy dao trén, quy dao P ¢6 n 16n nhat nén béan kinh 13 16n nhét.
= Chgn dap an D
Vi du 2: Xac dinh ban kinh quy dao dimg M cia nguyén tir, biét ban kinh quy dao K la
R, = 53.10"m?
A. 4,77 A° B. 4,77 pm C. 4,77 nm D. 53 A°
Giai
Taco: R, =1, = 5,3.10"'m.
r, = n’r,. V6i Quy dao M thi n=3
=R,, =3%5,3.10""=4,77.10""m.
= Chon dap an A
Vi du 3: Electron dang ¢ quy dao n chua rd thi chuyén vé quy dao L va thdy ring ban kinh quy dao da
giam di 4 lan. Hoi ban dau électron dang ¢ quy dao nao?
A.O B.M C.N D.P
Giai
Ban kinh quy dao L: R, = 2°r, = 4.1,
Ban kinh quy dao n: R =n’.r, =n’r,

2
Theo dé bai: R, =L _4on=4 Vay électron ban dau dang & quy dao N.
2

= Chon dap 4n C

: 13,6
Vi du 4: Nang luong cua électron trong nguyén tir hidré dugc tinh theo cong thuc: E, =———;
n

n=1,2,3,... Xac dinh nang lugng & quy dao dung L?

A. —5,44.107°) B. -5,44eV C. -5,44MeV D. -3,4(eV)
Giai
~ . LT . E, 13,6
Quy dao dung tht Lung v6in=2 = E,=-—— = y = —3,4(eV)
n
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= Chon dap an D
13,6

DR
n

Vi du 5: Nang lugng cua électron trong nguyén tuo hidré dugc tinh theo cong thuc: E =-

n=1,2,3,... Hoi khi électron chuyén tir quy dao L vé quy dao K thi no phat ra mot photon co bude song

la bao nhiéu?

A. 0,2228 um B. 0,2818 um C. 0,1281 um D. 0,1218 um
Giai

Khi électron chuyén tir quy dao L vé quy dao K thi né phat ra mot photon:

he hc

—=E,~E == =0,1218 um

2 1

= Chon dap 4n D
Vi du 6: Trong quang phd cta nguyén tr hidrd, ba vach dau tién trong ddy Lai-man c6 budc song
A, =121,6 nm; A, =102,6 nm;A,, =97,3 nm. Budc séng cia vach dau tién trong day Ban-me va vach

dau tién trong diy Pa-sen la

A. 686,6 nm va 447,4 nm B. 660,3 nmva 440,2 nm
C. 624,6 nmva 422,5 nm D. 656,6 nmva 486,9 nm
Giai
Ay = Pk .= 656,64 nm

7\‘12 _7”13
hyy =22 4860 nm

7\'12 _7‘14

= Chon dap 4n D
II. BAI TAP
Bai 1: Mau nguyén tir Bo khac véi mau nguyén tir Ro-do-pho ¢ diém:

A. Hinh dang qu¥ dao cua céc electron B. Luc tuong tac gitra electron va hat nhan

C. Trang thai ton tai ctia cic nguyén tir D. M6 hinh nguyén tir c6 hat nhan
Bai 2: Nguyén tir hidrd bi kich thich do chiéu xa va electron ciia nguyén tir di chuyén tir quy dao K 1én
quy dao M. Sau khi ngimg chiéu xa, nguyén tir hidrd phat xa thtr cap. Pho xa nay gdm

A. hai vach cta day Lai-man.

B. hai vach ctia day Ban-me.

C. hai vach cua day Lai-man va mot vach cua day Ban-me.

D. mdt vach cua day Lai-man va hai vach cta day Ban-me.
Bai 3: Khi nguyén tir hidré dang chuyén tir trang thai c¢6 ning luong E4 vé muc nang lugng Es, r6i tiép
tuc chuyén xudng mirc Ex thi né 1an lugt phat ra cic photén co tan s6 f,, va f,, . Khi nguyén tir hidro co
ning lugng E4 tré vé trang thai mirc ning luong Es thi nd phat ra mot photon co tan so la:

A f,=f,-1f, B. f, <f, C. f, <f, D.f,=f,+f,
Bai 4: O nguyén tir hidrd, ban kinh quy dao co gia tri bang 8,48, d6 1a quy dao:

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

Bai 5: Xét ba mirc ndng luong Ek, EL va En ciia nguyén tir hidro, trong d6E, <E, < E,,. Mot photon co
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nang luong bang E  —E, bay dén gip nguyén tir ndy. Nguyén tir s& hap thu photon va chuyén trang thai
nhu thé nao?

A. Hép thu nhung khong chuyén trang théi.

B. Khong hap thy.

C. Hap thy rdi chuyén dan tir K 1én L rdi 1én M.

D. Hap thy rdi chuyén thang tir K 1én M.
Bai 6: Trang thai dung la:

A. trang thai 6n dinh cta hé thong nguyén ti.

B. trang thai électron khong chuyén dong quanh hat nhan.

C. trang thai ding yén cua nguyén tur.

D. trang thai hat nhan khong dao dong.
Bai 7: Mot dam nguyén tir hidrd dang & trang thai kich thich ma électron chuyén dong trén quy dao ding
K. Khi nguyén tir nhan mét nang luong € =E, — E_ thi:

A. électron chuyén tir quy dao K 1én quy dao L dén quy dao M sau d6 1én quy dao N.

B. khong xac dinh duoc cu thé sy chuyén quy dao cua electron.

C. électron chuyén 1én quy dao L rdi sau d6 chuyén thang 1én quy dao N.

D. électron chuyén thang tir quy dao dimg K 1én quy dao dimg N.
Bai 8: Cho biétleV =1,6.10"°J;h =6,625.10*Js;¢c =3.10°m /s . Khi électron (électron) trong nguyén tir
hidré chuyén tir quy dao ding c6 ning luong E. =-0,85¢eV sang quy dao dung c6 ning lugng
E =-13,60 eV thi nguyén tu phat birc xa dién tir c6 bude song:

A. 0,4340 pm B. 0,4860 um C. 0,0974 um D. 0,6563 um
Bai 9: Cac nguyén tir hidro dang ¢ trang thai dimg co ban c6 ban kinh quy dao5,3.10"'m , thi hap thu
mot ning luong va chuyén 1én trang thai dimg c6 ban kinh quy dao4,77.10""m. Khi cac nguyén tir
chuyén vé céc trang thai c6 mirc nang luong thap hon thi s& phét ra:

A. ba buc xa B. hai buc xa C. mdt bire xa D. bbn birc xa
Bai 10: Mtc ning lugng cia cac trang thdi dung trong nguyén tr hidro E =-13,6/n’ (eV) ; Vol
n=1,2,3... Mot électron c6 dong ning bang 12,6 eV dén va cham véi nguyén tir hidré dimg yén, ¢ trang
thai co ban. Sau va cham, nguyén tir hidrd van dung yén nhung chuyén dong 1én muc kich thich dau tién.
Bong nang cua €lectron sau va cham la:

A.2,4eV B. 1,2eV C.10,2eV D.3,2eV
Bai 11: Chum nguyén tir hidré dang ¢ trang thai co ban, bi kich thich phét sang thi chiing c6 thé phat ra
t6i da 15 vach quang pho. Khi bi kich thich électron trong nguyén tir hidro di chuyén sang quy dao:

A.M B.P C.O D.N
Bai 12: Nguyén tir hidro bi kich thich ¢ trang thai ding Gmg vdi quy dao P sau d6 chuyén vé cic quiy dao
bén trong thi c6 thé phat ra bao nhiéu ph6ton khac nhau?

A. 6 B. 12 C.15 D. 10
Bai 13: Trong quang phd hidrd, budc song dai nhat ing véi sy chuyén ciia électron tir quy dao ngoai vé
quy dao K 1a 121,6 nm; budc song ngan nhit img véi sy chuyén cua électron tir quy dao ngoai vé quy dao
L 13 365,0 nm. Nguyén tir hidrd c6 thé phat ra birc xa c6 budc song ngan nhat 1a:

A. 43,4nm B. 91,2nm C.95,2nm D. 81,4nm

Trang 5



Bai 14: Luc tuong tac Cu-16ng gifra €lectron va hat nhén cta nguyén tir hidrd khi nguyén tir nay ¢ quy
dao dung L 1a F. Khi nguyén tir nay chuyén 1én quy dao N thi lyc tuwong tac giita €lectron va hat nhan la

A. F/16. B. F/4. C. F/12. D. F/2.
Bai 15: Muc ning lugng cua cic trang thai dung trong nguyén tir hidro E=-13,6/n’ (eV) ; Vol
n=1,2,3... Khi cung cdp cho nguyén tir hidro ¢ trang thai co ban cac photén cé ning lugng 10,5 eV va
12,75 eV. Chon phat biéu dung?

A. Nguyén tir hip thy dugc photon ¢ nang lwong 10,5 eV va chuyén 1én quy dao M.

B. Nguyén tir hap thu duoc photon cd ning lugng 10,5 eV va chuyén 1én quy dao L.

C. Nguyén tir hip thy dugc phéton co ning lwong 12,75 eV va chuyén 1én quy dao M.

D. Nguyén tir hip thu dugc photon ¢ ning lwong 12,75 eV va chuyén 1én quy dao N.
Bai 16: Electron trong nguyén tir hidré chuyén mtrc ning luong, nguyén tir birc xa mot photon anh sang
c6 budce song 0,122 um . BJ bién thién nang lugng cua nguyén tu:

A. tang10,2 eV B. giam 10,2 eV

C. ting162,9.10 eV D. giam 162,9.10 eV
Bai 17: Ki hiéu Ex, E, va Ey 1an luot 13 mirc nang lugng cua nguyén tir hidrd ¢ trang thai co ban, trang
théi kich thich thir nhat va trang thai kich thich thi hai. Cho biét E, —E, > E,, —E, . Xét ba budc song
A, Ay, A, Ung vé1 ba vach quang ph6 cta nguyén tir hidré 1an luot do chuyén mic ning luong tir
E, - E,,E,, »E,E, — E, . Cich sip xép nao sau diy diing?

A A <A, <A, B. A, <A, <A, C. A, <A, <A, D. &, <A, <A,
Bai 18: Nguyén tir hidrd dang & trang thai co ban K thi hap thu mot photon va chuyén 1én trang thai 0.
Khi chuyén vé céc trang thai c6 mirc ning luong thap hon thi nguyén tir hidrd phat ra t6i da bao nhiéu
burc xa

A.3 B. 6 C.15 D. 10
Bai 19: Khi nguyén tir hidré chuyén tir trang thai dimg c6 nang lugng — 1,5 eV sang trang thai dimg ¢
nang lugng — 3,407 eV thi nguyén tir phat ra birc xa c6 tan sd:

A. 4,572.10"Hz B. 6,542.10" Hz C. 2,571.10"Hz D. 3,879.10"Hz
Bai 20: Trong nguyén tir hidrd, électron chuyén dong trén cic quy dao dimg cd ban kinh r,=n’r,
(voir,= 0, 53.10"m;n=1,2,3,). Tdc d6 cua électron trén quy dao dung thu hai la:

A. 2,18.10° m/s B. 1,09.10° m/s C. 2,18.10° m/s D. 1,98.10° m/s

I11. HUONG DAN GIAI
Bai 1: Chon dap an C
Bai 2: Chon dap an C
Bai 3: Chon ddp an D
Bai 4: Chon dap an A
Bai 5: Chon dap an D
Bai 6: Chon dap an A
Bai 7: Chon dap an D
Bai 8: Chon dap an C
Bai 9: Chon dap an A
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Bai 10:
Bai 11:
Bai 12:
Bai 13:
Bai 14:
Bai 15:
Bai 16:
Bai 17:
Bai 18:
Bai 19:
Bai 20:

Chon dap an A
Chon dap an B
Chon dap an C
Chon dap an B
Chon dap an A
Chon dap an D
Chon dap an B
Chon dap an D
Chon dap an D
Chon dap an A
Chon dap an B
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