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Trén con dwong thanh cong khong cé diu chén ciia ké lwoi biéng!

CHU DPE 3. MAU NGUYEN TU BO. QUANG PHO NGUYEN TU HIDRO

A. TOM TAT Li THUYET
1. Miu nguyén tir Bo

Nim 1911, dua vao két qua thi nghiém dung hat o ban pha cac 14 kim loai mong, Ro—do—pho,(Emest
Rutherford, 1871-1937, nha vat li ngudi Anh, giai N6—ben nim 1908) da xay dung mot mau nguyen tir, goi
1a mAu hanh tinh, c6 ndi dung nhu sau: O tim nguyén tir co mot hat nhan mang di¢n dwengyxung quanh hat
nhén c6 cac eelectron mang dién &m chuyén dong gidng nhu cac hanh tinh chuyen dong quanh Mat Troi.
Nhung miu nay da khong giai thich dugc tinh bén viing ciia nguyén tir va suxuét hién quang phd vach cia
nguyén tu.

Niam 1913, khi van dung thuyét luong tir dé giai thich su tao thanh quang phd.cia nguyén t6 don gian
nhat 1a hdrd, nha vat 1i By dd bo sung vao mau hanh tinh nguyén tir cia Re=do-<pho hai gia thuyét sau day,
vé sau dugc goi la cac tién dé cua Bo.

a. Tién dé vé trang thai dirng

Nguyén tir chi ton tai trong mot s6 trang thai c¢6 nang luong xaeidinh Ey, goi 13 cac trang thai ding. Khi ¢
trang thai dirng, nguyén tur khong birc Xa.

Chu y:

+ Vao mot thoi diém nao dé, nguyén tir ¢ trang thaidimg ¢6 niang luong thap nhat (trang thai co ban),
trong cac thoi diém tiép theo nao d6 nguyén tir c6 “KHA NANG” hap thu dé chuyén 1én trang thai dimng c6
nang lugng cao hon.

+ Vao mot thoi diém nao d6, nguyén tiG trang thai ding khong phai 1a trang thai co ban, trong céac thoi
diém tiép theo nao d6 nguyén tir c6 "‘KHA NANG? hap thu dé chuyén 1én trang thai ding c6 ning luong
cao hon hoic c6 “KHA NANG" birc xa déehuyén xudng trang thai dimg c6 ning lwong thap hon.

Binh thuong, nguyén tur ¢ trang thai dinge6 nang luong thap nhat goi 1a trang thai co ban. Khi hap thy
nang luong thi nguyén tu chuyén 1én ¢éc trang thai dimg c6 ning lugng cao hon, goi 1a trang tha1 kich thich.
Thoi gian song trung binh cia nguyén tirtrong cac trang thai kich thich rét ngan (chi vao ¢ 1078 s).

Sau d6 nguyén tir chuy@n vé eac trang thai dimg c6 nang lugng thap hon, E,
va cudi cung vé trangthai co ban.
, . f , A o A 2 2 v hf
Trong cac trang thai duhg ciamguyén tir, €lectron chuyén dong quanh hat \
nhan tr€n cac@uy dao cosban kinh hoan toan xa dinh, goi 1a cac quy dao dung. En

Bo da tim'dugc cong thue tinh ban kinh cta quy dao dirng cia électron trong nguyén ti hidro: r, =n’ ey (1)
v6i nla sb nguyén r, = 5,3.10 'm, goi 14 ban kinh By. D6 chinh 13 ban kinh quy dao électron, tring Vol trang
thai co'ban ctid nguyén tu.

Nguoi ta dat tén cho cac quy dao dung cua cac electron irng voi n khac nhau nhu sau:
n 1 2 3 4 5 6

Tén K L M N @) P...

b. Tién dé vé sw birc xa va hap thu niing lwgng ciia nguyén tir.

Khi nguyén tir chuyén tir trang thai dimng c6 ning luong E, sang trang thai c6 ning lugng Ey, nhé hon thi
nguyén tir phat ra mot pho ton ¢6 ning lugng dung bang hiéu: E, — Eq.

En—Em=hf(2)

(h 12 hang sé 'Plang; n, m 1a nhiing s6 nguyén).

Nguoc lai, néu nguyén tir dang & trang thai dimng c6 ning luong Em ma hap thu dugc phdton co ning
luong hf déng bang hiéu E, — Ep, thi no chuyén sang trang thai dimg ¢ nang luong E, Ién hon.
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Tién dé nay cho thay, néu mot nguyeén tir hip thu dwoc mot photon co nang lugng hf ding bang hiéu E, —
Em thi n()‘chuyén 1én trang thai ding c6 ning luong cao E, (Hinh 1). Diéu nay giai thich duoc su d4o vach
quang pho.

Su phat va hap thu phd t6n boi nguyén tir dugc biéu dién trén so dd Hinh 1, trong d6 cac dudng nam
ngang, c6 ghi cac ki hiéu Ep, Ey & bén canh, biéu dién cac trang thai ding cua nguyén tir c6 ning luong Ep,
Em; cac duong nay goi 1a cac mire ning luong. Su chuyén mie ning lugng duoc biéu thi bang miii tén.

Sy chuyén tir trang thai ding Er, sang trang thai ding E,, tng véi sy nhay cia électron tir quy dao ding c6
ban kinh ry, sang quy dao dirng c6 ban kinh r, va nguoc lai.

2. Quang phd vach ciia nguyén tir hidrd

a) Khi khao sat thuc nghiém quang phé cua nguyén ttr hidrd, nguoi ta thiy cac vach phat xa ciia nguyén
tir hidrd sap xép thanh cac day khac nhau.

b) Méau nguyén tir By giai thich dwoc ciu tric quang phd vach cia hidrd ca vé dinh tinh 13n dinli'Tugng.

Khi nhan duge nang lugng kich thich, cac nguyén tu hidrd chuyén tu trang thai co ban Efilen cac trang
thai kich thich khac nhau, tuc 1a €lectron chuyén tir quy dao dirng K (gan hat nhan nhat) ra edc qu§idao dung
¢ phia ngoai. Khi chuyén vé trang thai co ban, cac nguyén tir hidro s€ phat ra cac photon (cdc bic Xa) co tan
s6 khac nhau. Vi vay quang phd ciia nguyén tir hidrd 1a quang phd vach.

Chu y: Trong mot ong phong dién, du nho, cling ¢ hang ti ti nguyén tir khi mot s6 nguyén tir thi phat
vach quang pho nay, mot s6 khac lai phat vach khac. Nho di cing mét luc, ta thu duoc nhiéu diy vach, mdi

day lai c6 nhiéu vach.

Dang 1. BAI TOAN LIEN QUAN PEN VAN DUNG CAC TIEN PE BO CHO NGUYEN TU HIDRO

1. Trang thai dirng. Quy dao dirng
Ban kinh qu§ dao dung: r,, = n’ro.
Tén cac quy dao dung cua electron rng véi n khac nhau nhy'sau:

n 1 2 3 4 5 6
Tén K L M N 0 P...
Vidu 1: (BH- 2008): Trong nguyén ti hidro, bandénh By lawo = 5,3.10"*" m. Ban kinh quy dao ding N 1a
A 477.10% m B.21,2.10 " m. €184,8.10 1 m. D. 132,510 %' m
Huwong dan

r, =n’r,—"="tr, =4%r, =84,8.10 " (m)=> Chon'C
Vi du 2: (PH-2011) Trong nguyén & hidré, ban kinh Bo 1a r, =53.10"m . G mot trang thai kich thich cia
nguyén tir hidrd, electron chuyén dong trén quy dao dimg c6 ban kinh la r = 2,12. 107 m. Quy dao do co tén

goi la quy dao dung
A. L. B. 0. C.N. D. M.

Huwoéng ddn
,r
r.=n’r,=>n=_[2£2= Chon A.
I’0

Chii y: Dé tim toc @6 electron trén quy dao dimg thi ¢ thé lam theo cic cach:
* Khi, electron, chuyen dong trén quy dao n, luc hat tinh dién Cu—long dong vai tro l1a luc hudng tam:

2 2 2 2
FCL=Fm:>ki=mV”:>ke =mv. =|v, = ke (VoI k=9.10° Nm® /C*)

r? 1 r mr

n n n n

* Nang Muong ¢ trang thai ding bao gém thé ning twomg tic va dong ning cua electron:

2 2 2 2
ke® mv; SN S/ L/ —2E,

n :> n
2 2 2 m

E, =W, +W, =—

Vi du 3: Cac mic niang luong cua nguyén tir hidrd & trang thai dimg dugc xac dinh bang cong thuc: E, =
~13,6/n® (eV) véi n 1a s6 nguyén; n = 1 ng véi muc co ban K; n = 2, 3.4 ... tng Véi cac muc kich thich.
Tinh tdc d6 electron trén quy dao dirng By thir hai.

A.1,1.10° (m/s). B. 1,2.10° (m/s). C. 1,2.10° (m/s). D. 1,1.10° (m/s).

Huwoéng ddn
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ke? mv? ke’ )

F=F=>—5=""= =mv
2 n
rn rn rn
ke? mv2 mv?2 mv?2
E, =W +W,=——+—L=-mv:+—L=——1"
2 2

n

=vn, = j_ZE” ~11.10°(m/s)= Chon A.
m

Vi du 4: (bH-2012) Theo mau nguyén tir Bo, trong nguyén tu hidro, chuyén dong cua ¢€lectron quanh hat
nhan la chuyen dong tron déu. Ti sb gitra tdc do cua éleciron trén quy dao K va tdc d6 cua électron hén quy
dao M bing

A. 9. B. 2. C.3. D. 4.

Huwéng ddn

Ap dung: 2> =:—M=:—13:> Chon C.

nM

Vi du 5: Theo mau nguyén tr Bo, trong nguyén tur hidro, chuyén dong cua €lectron quanh hat nhan la
chuyén dong tron déu. Ti s6 gitra toc do goc cua électron trén quy dao K va toc do géeiena électron trén quy
dao M bang

A 9. B. 27. C.3. D. 8,

7 Huwéng ddn
* Khi electron chuyén dong trén quy dao n, luc hat tinh dién Cu—long dong vai tro la lyc hudng tam:

ke? mv?  ke? ke?
FL=Fh=>—=""> =mv? =mrle’ —E0 5 = —
r r T nPme

n n n

3

- ()]
(V61 k=9.10°Nm?/C? :>L:[&J )
o, n2

3
Ap dung: 2< = 3) Z27= ChonB
P o, \1

Chu y: Khi e quay trén quy dae “dung thi n6 tao ra dong dién co6 cuong do
2n

Il
—~ |
[N
(o]
[TEN
- o
o
T‘

E
m

- R

Vi du 6: O trang thal co ban electron trofg nguyén tir Hidro chuyén dong trén quy dao K ¢ ban kinh ro =
5,3.10 ™ (m). Tinh cudng d6 dong dién do chuyén dong d6 gay ra
A. 0,05 mA. B. 0,95 mA. C. 1,05 mA. D. 1,55 mA.

Huwéng ddn
h f
F =F, = — vi=le|

2 —38 9
| H N |8| |e| L 1,6 .10 7910 =~ 1, 0510_3 (A)
T 2m. 27 ZTc \er 27 9,1.10*5,3%2.107*

= Chon C.

Vi du 72®MH — 2017 — Lan 2) Xét nguyén tir hidrd theo miu nguyén tir By, trong cac quy dao ding cua
electron c6 hai quy dao c6 ban kinh rm va . Biét ry — 1y = 361y, trong do 1o 1a ban kinh By. Gid tri ry, gan
nhét véi gid tri nao sau day?

A. 98ro. B. 87 rq. C.50r,. D. 65 ry.

Huwéng ddn
* T r, —r, =36r, <> m?r, —n’r, =361, <> m? = n? + 62 &1
{m =10=r, =100r,

= Chon A.
n=38

Vi du 8: (THPTQG — 2017) X¢ét nguyén tir hidrd theo mau nguyén tir Bo. Electron trong nguyén tu chuyén
tir quy dao ding my vé quy dao ding my thi ban kinh giam 27r, (ro 1a ban kinh Bo), ddng thoi dong ning cua
electron tang thém 300%. Ban kinh ctia quy dao dirng my c6 gia tri gan nhat véi gia tri nao sau day?
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A. 60 ro. B. 30 ro. C. 50 ro. D. 40 ro.

Huwoéng ddn
2

\ 2 mv mVZ 2 W m 2
*Tl Ry =Ry i Mo gy M K g0 - Ve [T
I 2 2n°r, W, m,

n n

2
m1 IH— mzrO =271y

— M- Mh =2y m? _mT 27 = m? =36 =1, =m’r, =36r, = Chon D.

Vi du 9: (THPTQG — 2017) X¢ét nguyén tur hidrd theo mau nguyén tir Bo, khi électron trong nguyén tur
chuyén dong tron déu trén quy dao dimg M thi c¢6 tbc do v (m/s). Biét ban kinh By 14 ro. Néu électron chuyén
dong trén mot quy dao ding voi thoi gian chuyén dong hét mot vong 1 144are/v (s) thi électron nay dang
chuyén dong trén quy dao?

A.P. B. N. C. M. D. O.

Huwéng dan

\ ke>  mv? 1 |ke® 2n 2= mry
*To Ry =R o —w=—"2v, == |[— =T ="=""r =n2r,|—2
r r, n '\ mr, o, V ke

n n n

2
* Khi trén quy dao M thi n =2 nén v:%,/kiro.
m

* Theo baira: T, =n®.2rn ,fr:r 144nt, ﬂ n=6= Chon A.
e ke

mr,

\2. Birc xa hip thl.lJ

Néu chi c6 mot nguyén tir hidrd dang & trang thai kich thich E, sau @6  p H:g
O =
r 1o € . A A N n=4
n6 buc Xa t6i da (n — 1) photon. iy Wy N3
Néu khoi khi hidrd dang ¢ trang thai kich thich E, sau d6 no buc xa toi NN Pasen )
. L HLH H,H n=
da la n(n — 1)/2 vach quang pho. ~_
Banme
v _
K — n=1
Laiman

Vi du 1: (PH-2009) Mot dam nguyén tir hidrd dang ¢ hang théi kich thich ma électron chuyén dong trén
quy dao dimg N. Khi électron chuyéwé ¢ac quy dao dimg bén trong thi quang phd vach phat xa cua dam
nguyén tir d6 c¢6 bao nhiéu vach?

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

Huwong dan
a(n—1) _4¢-1 4. chonc.

So vach quang pho = “m B

Vi du 2: Chiéu,vao mét dam nguyén tir hidré (dang ¢ trang thai co ban) mot chum sang don sic ma photon
trong/chuun €6 nang lvong € = Ep — Ep (Ep, Ep 12 nang lugng cua nguyén tir hidro khi €lectron ¢ quy dao P,
K). Sau dé nghién et quang phd vach phat xa ciia ddm nguyén tir trén, ta thu dugc bao nhiéu vach ?

Aud5 vach, B. 10 vach. C. 6 vach. D. 3 vach.

ﬂ Huwong dan
Khi bikich thich chuyén 1én quy dao p tng véi n = 6.

5(6-1) =15= Chon A.

S6 vach quang phé = n(n2—1) =
Chii y: Khi lién quan dén birc xa va hap thy ta ap dung cong thic: € = hf = % =E, -E

cao thap

Vi du 3: (PH — 2007) Hing s6 Plang h = 6,625.10 >*J.s va tdc do anh sang trong chan khong ¢ = 3.10% m/s,
ldy 1 eV =1,6.10 * J. Khi électron (électron) trong nguyén tir hidrd chuyén tir qui dao dimg ¢ ning luong
—0,85 eV sang qui dao dirng c6 nang lugng —13,60 eV thi nguyén tr phat bic Xa dién tir c6 budc song

A. 0,4340 pm. B. 0,4860 pm. C. 0,0974 um. D. 0,6563 um.

Huwoéng ddn
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hc hc
= - =

~0,0974.10° (m)= Chon C
c -t
Chii y: Dua vao so do muc nang luong suy ra: E,—E,=E,~E,=E,-E,

£ =fy ez =hf, &1 =hf

1 1 1
fy =fy +1y :K_:k_—’_l_

31

Tuong tu: f,, =f,, +f, +f, =— =+ + 1+ 1
)\'41 7\'4»3 )\'32 7\'21

Vi du 4: Chiéu mot chum burc xa don sic c6 tan sé 2,924.10™ (Hz) qua mot khdi khi hidro ¢ nhi¢t do va g
sut thich hop. Khi do trong quang phé phat xa cua khi hidré chi co ba vach ng véi cac tan s6 2,924.10
(Hz); 2,4669.10" (Hz) va f chua biét. Tinh f.

A. 0,4671.10%° Hz. B. 0.4571.10° Hz.  C.0,4576.10° Hz.  D. 0,4581.10% Hz.

Huwong ddn
f, =f, +f, = =2,924.10° - 2,4669.10° = 0,4571.10° (Hz) = Chon B
Chu y: Nang lugng ¢ trang thai co ban 1a E;, ¢ trang thai dung thtr 2 (trang thaikich thich 1) 1a E4, ¢
trang thai dimg tht 3 (trang thai kich thich 2) 1a Ea,...

Vi du 5: Hai vach quang phé tng véi cac dich chuyén tir quy dao L vé K va tir M vé L caa nguyén tir hidro
¢ bude song lan lugt 1a Ay = 1216 (A°), Ay = 6563 (A®). Biét mirc nan§ lugng cua trang thai kich thich thu
hai 1a —1,51 (eV) Cho eV = 1,6.10 %, hing s6 Plang h = 6,625.10 >"FS va'tdc d anh sang trong chan
khong ¢ = 3.10° m/s. Tinh muc ning luong cua hang thai co ban theo don vi (eY).

A.-13,6 eV. B. 13,62 ¢V. C.-13,64 eV. D.-13/43¢V.

Huwéng ddn
hc hc
By~ =(Es~E;)+(E,~E) =~ +-—
32 21

_ 1 1 1(gV)
-1,51(eV)-E, =19,875.10 % + X
(eV)-E, (6563.1010 1216.1010] 1,6,20

= E, ~-13,62(eV) = Chon B.

Vi du 6: Khi Electron ¢ quy dao dung thir nsthi nangilwong ctia nguyén tir hidré dugc xac dinh boi cong

thirc E,=—13,6/n% (eV) (v6in = 1, 2, 3,...)aKhi electron hong nguyén tir hidrd chuyén tir quy dao dung N vé

quy dao dirng L thi nguyén tir phét ra phéton co buéc song ;. Khi electron chuyén tii quy dao ding O vé

quy dao dimg M thi nguyén tir phat ra’phdton co budc song Ay, Mbi lién hé gitra hai budc song A va A, 1a
A. 250 =36 A\1. B. 6= 5 A1 C.256 ,,=675M. D.675% =256 A

Huwong ddn

¥:EA—EZZ‘?6_ 12326_136% .

he 13.6. 13,6 16 :x_z:g;z:(:honc
L L LY

o 5 3 225

Vidu 7: (BH — 2011): Khi electron 6 quy dao dung tha n thi nang lugng clia nguyén tir hidré dugc xac dinh
boi cong, that Eg= —13 6/n” (eV) (V6in =1, 2, 3,...). Khi électron trong nguyén tir hidrd chuyén tir quy dao
dirng'n =3,vé quy dao dimg n = 1 thi nguyén tur phat ra photon c6 bude song 1. Khi Electron chuyén tir quy
daoyding '35 vé.quy dao dimg n = 2 thi nguyén tir phat ra photon cé bude song A,. Méi lién hé giira hai
bude séng Ay vax; la

A. 27 7\,2: 128 Xl. B. 7L2:5 7\,1. C. 189 7\2:800 7\,1. D. 7\,2:47%.

Huwéng ddn

¥=E3—El:_1;’6—_11?’6:13,6.2 N

he 136 -136 213972:3283%0”0'
X oE - =-2 P36 M

, 5 2 100

Vi du 8: Mirc nang luong trong nguyén tt hidrd duge xac dinh bang E = —13,6/n% (V) véi n e N*, trang
thai co ban (ng v6i n = 1. Khi nguyén tir chuyén tir mirc nang luong O vé N thi phat ra mot phd tén c¢6 budc
song Ao . Khi nguyén tir hip thu mot photon cé bude soéng A nd chuyén tir mic ning lwong K 18n mirc ning
lwong M. So véi Ag thi A

A. nhé hon 3200/81 lan. B. I6n hon 81/1600 lan.
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C. nho hon 50 1an. D. 16n hon 25 14n.

Huwoéng ddn

he o o _-136 -186 .. 9

— =5 4 2 2 y e
i—:o 126 143 6 ;003%:32(1)0:> Chon A.
B -E - -T2 -136 °
x ¥ 1 9

Vi du 9: (QG — 2015) Mot dam nguyén tir hidré dang & trang thai co ban. Khi chiéu btc xa c6 tan s f; vao
dam nguyén tir nay thi chung phat ra tdi da 3 buc xa. Khi chiéu bic xa c6 tan s6 f, vao dam nguyén tir nay
thi chiing phat ra t6i da 10 buc xa. Biét nang luong ¢ng Véi cac trang thai ding cua nguyén tir hidrd dugc
tinh theo biéu thirc En = — Eo/n, (Eo 13 hing s duong, n=1,2,3,...). Ti sb fu/f, 1a

A. 10/3. B. 27/25. C. 3/10. D. 25/27.

Huwong dan

Khi ¢ trang thai E, s vach quang phé: n(n2—1)
+ Truong hop 1: @=3:>n:3

+ Truong hop 2: @:10:%5

Ap dung cong thuc: E, E, 8

+ Trudng hop 1: hfl:%+l_2:§Eo
hf:En—EF—E—Z”% E, E, <24
n \ ] _
+ Truong hop 2: hf, = 520+1_;=2_5 i
L JN Chon D.
f, 27

Chu y: Binh thudng nguyén tir trung hoa vé dién/dé i6n hoa nguyén tir hidré can phai cung cap cho
électron mot nang lugng de no6 thoat ra khoi nguyén t,yndi cach khac la no chuyén dong rat xa hat nhan
r=o0. Do d0, ning lugng can cung cap (nang luofg I~6n héa) phai dua nguyén tir hidrd tir mic co ban (mic
K) 1én mirc nang luwong cao nhat (Mic« ), ticda 1=E, = E. =Ecx=E =-1

0

Vi du 10: Trong quang pho hidro, ba vaeh ung véi‘cac dich ’chuyén L-K,M~LvaN~-M co budc song
lan luot 1a 0,1216 (um), 0,6563 (pm)rva 1,875 (um). Cho biet nang lwgng can thiet toi thieu dé but electron
ra khoi nguyén tir hidr6 tir trang thaieo ban 1a713,6 (eV). Tinh bude song tng véi sy dich chuyeén tr vo cung
ve M.

A. 0,77 pm. B. 0,81 pm. C. 0,87 um. D. 0,83 um.

Huwong dan

E,—E-1¢-NC ¢ _ ¢ 1361610

7“31 7\‘32 21
1 1
+
0,06563:10° 0,1216.10™°

=19,875.1025[ ] —=E, ~-2,387.10 % ()

—26
oy = e _H9BTSI0 (5310 (m)= Chon D.
E,<E, 042,387.10

3. Kich thich nguyén tir hidrg
a. Kich thich nguyén tir hidro bang cach cho hap thu phé tén
Gia str nguyén ttr hidro dang & trang thai co ban Ei, néu hap thu duoc pho ton c6 ning luong ¢ thi nd sé
chuyén 1én trang thai ding E, sao cho: E, = E; +&.
Néu En=—13,6/n’ thi
13,6 -13,6 + neN =¢o hﬁp thy €.

-—=-13,6+e=>n=
n -13,6+¢

+ ne N = khong hap thy photon &.

Vi du 1: Khi chiéu lan luot cac burc xa photon c6 nang lugng 9 (eV), 10,2 (eV), 16 (eV) vao nguyén tur hidrd
O trang thai co ban. Hay cho bict trong cac truong hop d6 nguyén tir hidé c¢6 hap thu photon khong? Biét cac
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mue nang lugng cua nguyén tur hidrd ¢ hang thai dimg dugce xac dinh bang cong thic: E,=—13,6/n° (eV) Vi
n la s6 nguyén.

A. khong hap thu photon nao. B. hap thu 2 phéton.
C. hap thy 3 photon. D. chi hap thy 1 photon.
Huwéng ddn
i ~13,6 + £=9(eV)=n=2,9¢N = khong hip thu
-13,6+¢

+ £=10,2(eV)=n=2¢ N = c6 hap thu.
e=16(eV)= khong ton tai = khong hap thu.

= Chon D

Vi du 2: Khi kich thich nguyén tir hidré & trang thai co ban bang cach cho né hip thy photon ¢6'nanglwong

thich hop thi ban kinh quy dao ding ting 9 (1an). Biét cac mirc ning luong cua nguyén tir hidré ¢ trang thai

dirmg duogc xac dinh bang cong thirc: E, = —13,6/n? (€V) véi n 14 sb nguyén. Tinh ning luong cua pheton do.
A.12,1eV. B. 12,2 eV. C.12,3eV. D. 12,4 eV.

Huwong dan
r,=n’r,=9r,=>n=3

13,6 13,6 = Chon A.

e=E,—F =-"+— =121

Vidu 3: Cac murc ning lwong cua cac hang thai dirng cta nguyén tir hidre duoC xaerdinh bang biéu thuc En
=—13,6/n’ ev)(n=1,23.) Néu nguyén tir hidro hap thu mot photon ¢ nafig luong 2,856 eV thi budc
song nho nhat Cua buc xa ma nguyen tir hidro c6 thé phat ra la:

A.97410°m.  B.9,514.10 °m. C.1,22. 10%m. D. 4,87. 10 °m.

Huwéng ddn
Tu E, =—13,6/n; (€V) suy ra: E; =—13,6 (eV), E, =#43,4(V), B3 = —68/45 (¢V), E4 = —0,85 (eV), Es5 =
~0,544 (eV)...
Ta nhan thay: E,—E, = 2,856 (eV), tirc 1a nguyén tir hidro.é mac E, hap thu mot photon c6 ning luong
2,856 eV chuyén 1én muc Es.
Tur muc Es chuyén vé muc E; thi phat ra bi@xa c6 nafig luong 16n nhat c6 thé (budce song nho nhat):
Do =gy = Eh—CE =9,514.10° (m)= Choh B

5 1

Vidu 4: (bPH —2013) Cac muc nang luongCua-cac trang thai dung cua nguyén tir hidro dugc xac dinh bang
biéu thuc E, = —13,6/n? (V) (n =1, 2»3...), Neu nguyén ti hidro hap thu mét photon ¢6 nang lugng 2,55 eV
thi budc song nho nhat cia b€ Xa ma ngiyén tir hidro c6 thé phat ra la:

A.974.10°m.  B.1,46.10%m. C.1,22.1010 °m. D. 4,87. 10 °m.

Huwéng ddn

n=2
e=E, E, 255> 20 186 13 1 1
m n 4 n° m m=4

hc 19,875.10* ( 13,6 13 6
=E,E > = 5
A 4 12

j 1610 =4, =9,7410°(m)
= ChonA.
b)Kich thiehmguyén tir hidro bang cdach va cham
Néu nguyén tir hidro & trang thai co ban va cham véi mot electron c¢6 dong ning W, trong qua trinh
tuong tac gia sir nguyén tir ding yén va chuyén 1én trang thai dirng E, thi dong ning con lai cua electron sau
va cham law=w, -(E, -E,) .

Vi du 1: Nguyén tir hidr6 ¢ trang thai co ban va cham véi mot electron ¢6 nang lugng 13,2 (eV). Trong qua
trinh twong tic gia sir nguyén tir dng yén va chuyén 1én trang thai kich thich th{r hai. Tim dong ning con lai
cua electron sau va cham. Biét cac murc nang luong cia nguyén tir hidrd ¢ trang thai dimg duoc xac dinh
bang cong thirc: E, = —13,6/n’ (€V) vai n 1a s6 nguyén.

A.0,42eV. B. 0,51 eV. C.111eV. D. 0,16 eV.

Huwoéng dédn

W:WO—(EE—El):l?J,Z—(% %) 111(eV)= Chon C.
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Chii y: Néu dung chum electron ma mdi electron c6 dong ning Wo dé ban pha khdi Hidro dang ¢ trang
thai co ban muon n6 di chuyén 1én E,, ma khong 1én duoc E , thi E -E, <W, <E,,-E,

n+l

Sau d6 khéi khi hidro s& phat ra tdi da @ vach quang phé.

Vi du 2: Dung chum electron (mdi electron c6 dong nang W) ban pha khdi khi hidré ¢ trang thai co ban thi
électron trong cac nguyén tir chi c6 thé chuyén ra quy dao xa nhat 1a quy dao N. Biét cac mirc ning luong
cua nguyén tir hidrd ¢ trang thai dimg dwoc xac dinh bang cong thic: E, = —13,6/n” (€V) véi n 13 s6 nguyén.
Gid tri W c6 thé 1a

A. 12,74 eV. B.12,2eV. C. 13,056 eV. D. 12,85¢eV.

Huwong dan
E,—E, <W<E;-E, <12,75(eV)<W<13056(eV)= Chon D.

BAI TAP TU LUYEN

Bai 1: Xét cac quy dao dung trong nguyén tir hidro theo mo hinh cua Bo, ban kinh qui-dao By thinam la
13,25 A°. Mot ban kinh khac b?mg 4,77 A° sé& tng v&i ban kinh qui dao By thir

A. 2. B. 1. C.3. D. 6.
Bai 2: Gia sir ban kinh quy dao L cua nguyén tir Hidr6 14 2.107° m . Dya vae'cac két qua cua tién dé Bo, ¢o
thé suy ra ban kinh quy dao N 1a:

A.25.10°m. B. 4.10°m. C.8.10 ’m, D.16/10 “Ym..
Bai 3: Cac nguyén tir Hydro dang & trang thai dimg co ban c6 ban kinh'quy da0s5/3.10 * m, thi hip thy mot
nang lwong va chuyén 1én trang thai dimg c6 ban kinh quy.dao 4,2%.10™° m. Khi c4c nguyén tir chuyén vé
cac trang thai c6 mirc nang lugng thap hon thi n6 s& phaf ra

A. ba buc xa. B. mét buc xa. C. hainbic Xa. D. bdn bic xa.
Bai 4: Khoi khi hidro nhan ning lugng kich thich, electron chuyén 1én quy dao O, khi electron chuyén vé
cac quy dao bén trong, c6 kha ning phat rafhiéu hhitbao nhiéu vach quang phd?

A. 6. B. 5. C. 10. D.7.
Bai 5: Cac nguyén tir hidro dang & trang thai dung tng vai electron chuyén dong trén quy dao c6 ban kinh
I6n gap 9 1an so vai ban kinh Bg, Khi chtlyén vé cac trang thai dimg ¢ nang lugng thip hon thi cac nguyén
tir S& phét ra cac buc xa cé'tAmsd khac nhau. Co thé c6 nhiéu nhat bao nhiéu tan s4?

A Ll B. 3. C.2. D. 4.
Bai 6: Chon cdu dang 61 ndi dun@ gia thuyét Bo khi ndi vé nguyén tir hidro?

A. Néu chit cd'mot ngiryén tir hidrd dang & trang thai kich thich thir ba sau d6 n6 birc xa téi da sau photon.

B. Néu ¢hi c6 mt nguyén tir hidrd dang & trang thai kich thich thir hai sau d6 no bic Xa téi da hai photon.

€. Néu khoi Khi hidro dang ¢ trang thai kich thich thir hai sau d6 né birc xa hai vach quang pho.

D. Néukhéi khi hidré dang & trang théi kich thich thir ba sau d6 n6 birc xa nam vach quang pho.
Bai 7: Chon phuong an sai véi noi dung gia thuyét Bo khi néi vé& nguyén tir hidrd? Néu chi co mot nguyén
to hidrd dang & trang thai

A. trang thai co ban néu hap thu duoc ning luong thich hop né s& chuyén 1én trang thai c6 ning lwong
cao hon.

B. kich thich thir hai néu sau d6 n6 chuyén vé trang thai co ban thi n6 birc xa téi da hai pho ton.

C. kich thich né chi c6 kha ning birc Xa nang luong ma khong c6 kha ning hap thu niang luong.

D. co ban n6 chi c¢6 kha ning hap thu ning lvong ma khong c¢6 kha ning btc xa ning luong.
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Bai 8: Chon phuong 4n sai v6i noi dung gia thuyét Bo khi néi vé nguyén tir hidré6? Neu chi c6 mot nguyén
tu hidrd dang & trang thai

A. kich thich thir nhat sau d6 n6 birc xa mot photon.

B. kich thich thir hai sau d6 nd birc Xa tdi da hai photon.

C. kich thich thtr hai sau d6 n6 bic Xa tdi da ba photon.

D. co ban n6 khong c6 kha nang biric Xa nang lugng.
Bai 9: Khéi khi hidro ¢ hang thai co ban hap thu photon ung véi budc song A va chuyén 1én trang thai kich
thich thir hai. Sau d6 khdi khi s& btc xa

A. chi moét loai photon véi bude song A.

B. hai loai photon trong d6 c6 mét loai photon véi bude song A.

C. ba loai photon trong d6 c6 mot loai photon vai bude song A.

D. ba loai photon trong d6 khong c6 photon vdi budce song A.
Bai 10: Ning luong trang thai ding cua nguyén tir hidrd duoc tinh E, = —13{6/n? (e\) véi n 1a s6 nguyén.
Mot nguyén tir hidrd c6 electron trén quy dao N, chuyén vé cac hang thaildimg €6 mirc ning luong thap hon,
theo cach phat ra nhiéu photon nhat. Gia tri nao dudi day 1a tan sé cia mot trongfeac photon d6?

A.4,57.10" Hz. B.2,92.10"Hz. C. 3,08.1022 Hz. D. 6,4#10" Hz.
Bai 11: Chiéu mot chum birc xa don sic ¢6 budc séong 102,5 nm qua mot khéi khi hidré ¢ nhiét do va ap
suat thich hop thi thay khéi khi hidrd chi phat ra ba birefxa c6 budc $6ng Ay < Ay < Az. Néu Az = 656,3 nm thi
gid tri ciia A1 va A lan luot 1a

A. 97,3 nmva 121,6 nm. B. 102,5 nm va'121,6 nm.

C. 102,5 nm va 410,2 nm. D. 9783 nmva 410,2 nm.
Bai 12: Ning luong cua céc trang thai/dimg trong nguyén tir hidro: Ex= —13,6 (eV), EL = — 3,4 (eV). Hang
s6 Plang h = 6,625.10— *1.S va tde @o anh sang trong chan khong ¢ = 3.108 m/s, 1y 1 eV = 1,6.10" J. Budc
song ctia vach tng véi dich chayén L —Kula:

A.0,1218 pm. B.0,1219 pm. C.0,1217 ym. D. 0,1216 pum.
Bai 13: Electron tropgmguyén tir Hidré chuyén tir qui dao c6 nang luong Ey = —1,5 eV xudng quy dao co
nang luong E; = =3.4/eV. Cho eV = 1,6.109, hang s6 Pling h = 6,625.10*).s va téc do anh sang trong
chan khéng ¢=310° m/s! Bu6c song vach quang phé phat 1a

A. 0,654 um. B. 0,653 pum. C. 0,643 pum. D. 0,458 um.
Bai 14: Cac m@¢ nang luong cua nguyén tir hidrd ¢ trang thai dimg duge xac dinh bang cong thic: En =
—13,6/n*(&V) véi n 1a sb nguyén. Hing s Plang h = 6,625.10 % s va tdc do anh sang trong chan khong ¢ =
3.10° m/s, 1y 1 eV = 1,6.10 *° J. Bu6c song ciia vach wng vai dich chuyén M vé L 1a

A. 0,65 pm. B. 0,68 um. C. 0,67 um. D. 0,66 pm.
Bai 15: Electron trong nguyén ttr hidrdé dich chuyén tir quy dao dirng L Gng v6i mire ning lugng E. = — 3.4
(eV) vé quy dao ding K ng voi mirc ning luong Ex = —13,6 (eV) thi buc Xa ra budc song ta chiéu birc xa
c6 bude song A néi trén vao catdt cua mot té bao quang dién 1am bang kim loai c6 cong thoat electron 1a 2
(eV). Tinh tdc d6 ban dau cuc dai cua electron quang di¢n.

A 15.10° (m/s).  B.1,6.10% (m/s). C. 1/7.10° (m/s) D. 1,8.10° (m/s).
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Bai 16: Khi chiéu lan luot cac buc xa photon c¢6 ning luong 6 (eV), 12,75 (eV), 18 (eV) vao nguyén tir hidrd
& trang thai co ban. Biét cac muc nang lugng cia nguyén tir hidré ¢ trang thai dimg duoc xac dinh bang
cong thuc: E, = —13,6/n (eV) Véi n 1a sé nguyén. Hay cho biét tong cac trudng hop dé nguyén tir hidé co
hap thu photon khong? Néu c6 nguyén tir s& chuyén dén trang thai nao?

A. khong hap thu phétén nao. B. hip thu 2 photon.

C. chi hip thu 1 photon. D. hip thu 3 photon.
Bai 17: Biét cac murc niang luong ciia nguyén tir hidré ¢ trang thai dimg dwogc xac dinh bang cong thuc: E; =
~13,60 (eV), E2 = —3,40 (eV), Es =—1,51 (eV), E4 = —0,85 (¢V),... Khi chiéu lan lugt cic bic xa pheton vao
nguyén tir hidré & trang thai co ban thi photon c6 ning lwong nao sau day khong bi hap thu?

A.11,12eV. B. 12,09 eV. C.12,75¢eV. D. 10,02 eV.
Bai 18: Nguyén tir hidr6 ¢ trang thai co ban va cham véi mot electron ¢6 nang lugng 10,6 (eV). Trong qua
trinh twong tac gia st nguyén tr ding yén va chuyén Ién trang thai kich thich dau tién. Tim dong ning con
lai cua electron sau va cham. Biét cac murc nang luong ciia nguyén tir hidrd ovtrang thai dimg duoc xac dinh
bang cong thic: E, = —13,6/n% (eV) véi n 12 sb nguyén.

A.0,3eV. B.0,5eV. C.0,4eV. D. 0,6 eV.
Bai 19: Dung chum electron ban pha khdi khi hidro ¢ trang thai' co ban, Mudnsthu dugc chi 3 vach quang
pho thi dong nang cua electron c6 gia tri nhur thé nao? Biét cac mitning lugng cua nguyén tir hidrd & trang
thai dimg duoc xéac dinh bang cong thic: E, = —13,6/n? (€V) v&in 1&/'sd nguyén.

A.12,1eV—12,75eV. B. 12,2 eV:al2,75/%kV.

C.12,3eV—12,65¢V. D.12,1'eV,—,12,65 eV.
Bai 20: Gia tri nang lugng cua céc trang#hai ditng cuia nguyén tir hidr6é cho badi cong thuc En = ~13,6/n
(eV), n 1a mot s6 ty nhién. Hay x4c dink budc song nhitng vach quang phd ciia nguyén tir hidrd xuét hién khi
bin pha nguyén tir hidrd & trang thai eo ban bafig chum electron c6 dong ning 12,5 (eV).

A. 0,1228 pum; 0,1028 pm; 0,6575um. B. 0,1228 um; 0,1027 um; 0,6576 pm.

C. 0,1218 pin; 0,1028 Jdmz0,6576um. D. 0,122(5 pm; 0,1028pum; 0,6576 pm.
Bai 21: Trong quangsphd vach cuathidrd (quang phd cua hidrd), bude séng ciia vach tng véi su chuyén cia
électron (électron) tir quy dao L v& quy dao K 13 0,1217 pm, vach tng véi sy chuyén M vé L 1 0,6563 um.
Budc §éng ciia Viach tgivai su chuyén M vé K bang

A. 0,3890,um. B. 0,5346 pm. C.0,1027 um D. 0,7780 iim.
Bai'22: Trong guang phd hidro ba vach tng véi dich chuyén L vé K, M vé K va N vé K ¢6 budc song 1an
luot 1a A= 1216 (A°), Ap = 1026 (A°) va A= 937 (A°). Hoi néu nguyén tir hidro bi kich thich sao cho
electron chuyén 1én quy dao dimg N thi nguyén tir ¢6 thé phat ra nhitng vach nao trong diy Banmer? Tinh
budc soéng cac vach do.

A. 0,6564 um, 0,4869 um. B. 0,6566 um, 0,4869 pum.

C. 0,6565 um, 0,4869 pm. D. 0,6566 um, 0,4868um.
Bai 23: Vi nguyén tir Hidré khi nguyén tit nay bi kich thich, electron chuyén 1én quy dao M thi khi chuyén
Vé trang thai co ban né c¢6 thé phat ra sb birc xa 1a :

A. 3 buc xa. B. 4 birc xa. C. 2 burc xa. D. 1 buc xa.
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Bai 24: Cac murc ning luong cua nguyén tir hidrd ¢ trang thai dimg duoc xac dinh bang céng thuc: E, =
—13,6/n? (eV) vdi n 1a s6 nguyén; n = 1 (tng v&i muc co ban K; n =2, 3, 4 ... tng véi cac mirc kich thich L,
M, N... Biét khi lugng cua electron 9,1.107% (kg). Téc do electron trén quy dao dung thir 3 1a

A.0,53.10° (m/s). B.0,63.10° (m/s).  C.0,73.10°(m/s).  D.0,83.10° (m/s).
Bai 25: Vach quang phé tng véi dich chuyén L vé K va ng véi dich chuyén M vé L trong quang phé Hidrd
13 2,46.10"°Hz va 4,6.10"*Hz. Tan s6 ung vai dich chuyén M vé K 1a

A.1,92.10"Hz.  B.2,14.10"Hz. C.2,92.10"Hz. D. 7,06.10"°Hz.
Bai 26: Trong quang phd hidro ba vach ung véi dich chuyén L vé K, M vé K va N vé K ¢6 buée,song 1a
0,1220 pum; 0,1028 um; 0,0975 um? Tinh ning lwong cua photon tng véi tng vai dich chuyéaN vé LLCho
hang sé Plang h = 6,625.10"%* J.s; téc do 4anh sang trong chan khong ¢ = 3.10° m/s.

A.43210%J. B.456.10™J. C.4,09.10 . D.4,9.10 2J.
DPAP AN BAI TAP TU LUYEN
1.C 2.C 3.A 4.C 5.B 6.B 7.C 8.C 9.C 10.A
11.B 12.A 13.A 14.D 15.C 16.C 17.A 18.C 19.A 20.C
21.C 22.B 23.A 24.C 25.C 26.C 27 28. 29. 30.
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