CHU PE 2 : MAU NGUYEN TU BO

A.KIEN THUC CO BAN

I. M6 hinh hanh tinh nguyén tir

1. M6 hinh hanh tinh nguyén tir ciia Ro-do-pho.

Nguyén tir gom:

- Hat nhan: mang dién tich dwong, chiém toan bo khéi luong cta nguyén tir.

- Electron: mang dién tich, chuyén dong quanh quanh hat nhan theo nhitng quy dao tron hoic elip.
Nguyén tir trung hoa vé dién.

2. Han ché

- Khong giai thich dugc tinh bén vitng ctia cac nguyén ti.

- Khoéng giai thich duoc su tao thanh quang phd vach cta cac nguyén tir.

IL. CAc tién dé ciia Bo vé cAu tao nguyén tir

1. Tién dé vé trang thdi dimg

- Nguyén tir chi ton tai trong mot s6 trang thai c6 ning luong xéac dinh, goi 1a cac trang thai dimng.
Khi ¢ trong cac trang thai dirng thi nguyén tr khong birc xa .

- Trong céc trang thai dimg ctia nguyén tir, electron chi chuyén dong quanh hat nhan trén nhiing
quy dao c6 ban kinh hoan toan xac dinh goi 1a cic quy dao dirng.

* Pdi v6i nguyén tir Hidro
- Nang luong: E,, = —13—6( eV)
- Ban kinh: r, = n’rg

Vi ro =5,3.10""m: Ban kinh Bo

n=1,23...: luong tu sb

Tén quy dao K L M N @) P
(n=1) | (h=2) (n=3) | (n=4) | (n=5) | (n=6)
Ban kinh r0 4r, ar, 16, 25T, 36T,

* Binh thuong nguyén tir ¢ trang thai dung c6 nang luong thap nhit va electron chuyén dong gan
hat nhan nhat. D6 1a trang thai co ban.(bén ving)

* Khi hap thy nang luong thi nguyén tur s& chuyén 1én céc trang thai dimg c6 nang lugng cao hon,
electron chuyén dong trén quy dao c6 ban kinh 16n hon. Céc trang thai nay goi 1a cac trang thai
kich thich (kém bén, chi tn tai trong thoi gian c& 107s)

2. Tién dé vé sur birc xa va hdp thu nang leong ciia nguyén tir

- Khi nguyén tir chuyén tir trang thai dirng c6 nang lugng En sang

trang thai diung c¢6 nang lugng Em nho hon thi nguyén tir phat ra . En
A R e , 3 ‘A . hap thy birc xa
mot photon co nang lugng dung bang hiéu En — Em: ANN S NN
E = hfnm =, En - Em hfmn hfnm
- Nguoc lai, néu nguyén tr dang ¢ trong trang thai dung c6 nang E,:

luong Em ma hap thy dugc mot photon cé nang luong dung bang

hiéu En — Em thi n6 chuyén 1én trang thai dimg c6 nang luong cao En,

I11. Quang pho phat xa va hap thu cia nguyén tir Hidro

- Khi nguyén tir Hidrd chuyén tir mirc Ecao xuéng murc Eumgp thi n6 phat ra 1 photon c6 ning luong
hoan toan xac dinh:
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e=hf = 1 Ecao _Ethé’p

Nhu vay, qtﬁn s6 f (budc song ) co gia tri xac dinh. Nén quang phd phat xa nguyén tir Hidr6 13
quang pho vach.

- Nguoc lai khi nguyén tir Hidré chuyén tir mic Ewsp Nam trong chiim sang trang thi n hap thu 1
photon c6 nang luong phu hop € = E.4p — Eppsy thi chuyén 1én mirc ning luong Ecao.

Nhu vy mét song anh sang don sic bi hdp thy, 1am cho quang phd lién tuc xuat hién 1 vach tbi.
Do d6 quang phd hap thu cta nguyén tir Hidré 1a quang phd vach.

B. CAC DANG BAI TAP
1. Tinh bdn kinh, nang lwong o cdc trang thdi dung.
Phuong phap: Ap dung cong thirc

- Nang luong: E,, = —ﬁ (eV)

- Ban kinh: ry = n%ro
Vi 10 =5,3.10""m: Ban kinh Bo

n=1,273...: luong tu §6 ’ )
2. Tinh nang luwong, tan so, buoc song khi co sw dich chuyén gitta 2 mirc nang lwong
Phuong phap: Ap dung cong thirc
- Nang luong: € = hf,, = E, — E
-Tanso: hf = Ecqo — Ernsp

. . h

- Budc song: 76 = Ecqo — Etnap
*Luuy:1eV =1,6.101
3. Tinh s6 vach phé téi da phdt ra: N =

n(n-1)
2

4. Tinh vdn téc va tan sé quay cua electron khi chuyén déng trén quy dao ditng n
2 2

- Lyc Culong gitra electron va hat nhan gitr vai tro lyc hudng tdm ke—2 =m, Y nén
rn rn
. 106 k=9.10°(Nm? / C*
Van toc cua electron: v =e ko220 = (m/s); voi ( /€)
MeTn n m, =9,1.10%' kg

v

Tan sb quay cua electron: w = 2nf = ri — f =
n

21Ty

C. TRAC NGHIEM LY THUYET

Cau 1.(TN 2007) Phat biéu nao sau day la sai khi néi vé mau nguyén tir Bo ?
A. Trong trang thai dirng, nguyén ti khdng buc xa.
B. Trong trang thai dung, nguyén tu co birc xa.
C. Khi nguyén tir chuyén tir trang théi ding c6 nang lugng En sang trang thai dung c6 nang lugng
Em(Em<En) thi nguyen tur phat ra mot photon c6 nang luong dang bang (En-Em).
D. Nguyén tir chi tén tai & mot sb trang thai c6 niang lugng xdc dinh, goi 1a cac trang thai dung.
Cau 2.(TN 2007) Phat biéu nao sau day la ding khi néi vé mau nguyén tir Bo?
A. Nguyén tir birc xa khi chuyén tir trang thai co ban 1én trang théi kich thich.
B. Trong cac trang théi dirng, dong ning cua électron trong nguyén tir bang khéng.
C. Khi ¢ trang thai co ban, nguyén tir ¢ ning luong cao nhét.
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D. Trang thai kich thich c6 nang luong cang cao thi ban kinh quy dao cua électron cang lon.

Cau 3.(TN 2008) Theo cac tién dé cia Bo vé cau tao nguyén tir, khi nguyén tir chuyén tir trang

thai dirng c6 nang lugng (En) sang trang thai dirng c6 ning luong (Em) thip hon thi phéat ra mot

phdtdn ¢6 nang luong bang

A. En. B. Em. C. (En-Em). D. (En+Em).

Cau 4.(TN 2008) Theo tién dé vé trang thai dirng cua Bo, phat biéu ndo sau day 1a sai?

A. Binh thuong, nguyén tir & trang thai dirng c6 ning luong thip nhit goi la trang thai co ban.

B. O trang théi dirng, nguyén tir ludn buc xa do électron luén chuyén dong quanh hat nhan.

C. Trong cac trang thai dirng, nguyén tir khdng bic xa.

D. Nguyén tir chi tn tai trong nhing trang thai ¢ ning luong xéac dinh goi 1a trang thai ding.
Cau 5.(TN 2011) Trong nguyén ti hidro, véi ro la ban kinh Bo thi ban kinh quy dao dung cta
électron khong thé 1a

A.12ro. B.25r,. C.9ro. D.16ro.

Cau 6.: (TN 2013) Theo mau nguyén tir Bo, mot nguyén tir hidro dang & trang thai co ban, électron

ciia nguyén tar chuyén dong trén quy dao dirng c6 ban kinh r. Khi nguyén tir nay hap thu mot

phdtdn co nang lwgng thich hop thi électron co thé chuyén 1én quy dao ding c6 béan kinh bang

A. 9r,. B. 12r,. C. 10r,. D.11r,.

Cau 7. (PH 2009) Mot dam nguyén tir hidro dang ¢ trang thai kich thich ma €lectron chuyen dong

trén quy dao ding N. Khi électron chuyén vé cac quy dao dirng bén trong thi quang phd vach phat

xa cua ddm nguyén tir do c6 bao nhiéu vach?

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

Cau 8.Chon cau sai vé hai tién dé cua Bo

A. Nguyén tir phat ra mot photon khi chuyén tir trang thai dimng c6 muc niang luong thap Em sang

trang thai dung c6 mirc nang lugng cao hon E,

B. Trang thai dimg c6 murc ning luong cang thap thi cang bén viing

C. Trang thai ding 1 trang thai c6 ning luong xac dinh ma nguyén tr ton tai ma khong buc xa

D. Ning lugng ctia photon hap thy hay phét ra bang ding véi hiéu hai muc ning luong ma

nguyén tir dich chuyén: ¢ = En— Em( Vi En> Em)

Cau 9.(Trich MH 2020)Xét nguyén tir hidrd theo mau nguyén tir Bo. Goi ro 1a ban kinh Bo. Trong
cac quy dao dirng cua électron c6 ban kinh lan luot 12 ro, 4ro, 9ro, 160, quy dao c6 ban kinh nao
g véi trang thai dirng c6 mire ning luong thap nhat?

A. ro. B. 4ry. C. 9ro. D. 16ro.

Cau 10. (TN 2012) Theo mau nguyén tir Bo, trong nguyén tir hidro, ban kinh quy dao dung cua

électron trén quy dao K la ro. Ban kinh quy dao ding ctia électron trén quy dao N la

A. 16r,. B. 9r,. C. 4r,. D. 25r10.

D. TRAC NGHIEM BAI TAP

Cau 1.(Trich MH 2019)Xét nguyén tir hidré theo mau nguyén tir Bo,khi nguyén tir chuyén tir trang
thai dung c6 nang luong -3,4 eV sang trang thai dung c6 nang luong -13,6 eV thi né phat ra mot
photén c6 nang luong la

A. 10,2 eV. B. 13,6 eV. C.34eV. D. 17,0eV.

Cau 2.(Trich 2018)Xét tir hidro theo mau nguyén tir Bo. Khi nguyén tir hidrd chuyén tir trang thai
dirng c6 ning luong -1,51eV vé trang thai ding c6 ning luong -3,4 eV thi né phat ra mot phéton
g Vi biac xa c6 budc song A. Lay h = 6,625.103+J.s; ¢ = 3.108 m/s; 1eV = 1,6.10° J. Gia tri cua
Ala
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A.0,487.10°m. B. 0,103.10°m. C.0,657.10°m.  D.0,122.10°m.
Cau 3.(Trich QG 2019)Xét nguyén tir hidro theo mau nguyén tar Bo. Khi nguyén tir chuyén tir
trang thai dirng c6 mirc ning lugng -5,44.1071°J sang trang thai dirng ¢ mirc ning lugng -21,76.10°
197 thi phat ra photon tuwong (ng véi anh sang c6 tan sé f. Liy h = 6,625.1034).s. Gia tri cua f Ia
A. 1,64.10%Hz. B. 4,11.10%°Hz. C. 2,05.10Hz. D. 2,46.10%Hz.
Cau 4.(Trich QG 2019)Xét nguyén tir hidré theo mau nguyén tir cia Bo. Khi nguyén tir chuyén
tur trang thai dung ¢6 muc nang luong -3,4eV sang trang thai dung c6 mirc nang lugng -13,6eV
thi phat ra photon c6 ning luong €. Lay leV = 1,6.10]. Gia tri cta € 1a
A.2,720.10%8). B. 1,632.10%8). C. 1,360.108). D. 1,088.10°8].
Cau 5.(Trich QG 2019)Xét nguyén tir hidro theo mau nguyén tir Bo, quy dao ding K cua électron
¢6 ban kinh la ro = 5,3.10"** m. Qu¥ dao dung L ¢6 ban kinh la
A. 21,2101 m. B.47,7.10 m. C. 84,8.10 m. D. 132,510 m.
Cau 6.(Trich QG 2019)Xét nguyén tir hidro theo mau nguyén tir Bo, quy dao ding K cua electron
c6 ban kinh la , = 5,3.107"m. Quy dao dung N c6 ban kinh la
A.84,8.107"m, B.132,5.10 "m, C.21,2.107"m, D. 47,7.10 "'m,
Cau 7. (TN 2011) Theo tiéu dé Bo, khi nguyén tir hidré chuyén tir trang thai dimng c6 ning lugng
Em=-1,5 ¢V sang trang thai dung c6 nang luong EL = - 3,40eV thi phat ra photon co tan s6 xap xi
bang
A. 4,560.10"°Hz B. 2,280.10%°Hz C. 0,228.10°Hz D.0,456.10%°Hz
Cau 8. (TN 2012)Khi nguyén tir hidré chuyén tir trang thai dimg c6 ning luong Em = —1,51€V sang
trang thai dung c6 nang luong Ex = —13,6eV thi nguyén tir phat ra mot ph6tén tng véi bic xa co
budc song
A.0,1210 pm. B. 0,1027 pum. C. 0,6563um. D.0,4861um.
Cau 9. (TN 2013)Theo tién dé Bo, khi nguyén tir hidré chuyén tir trang thai ding co ning
luong Ep = -1,51eV sang trang thai dirng ¢ nang luong Ek = -13,6eV thi nd phat ra mot phétdn
c6 tan sb bang
A.2,28.10% Hz B. 2,92.10% Hz C.0,22.10" Hz D.4,56.10% Hz
Céau 10. (TN 2014) Trong nguyén tir hidro, khi nguyén tir chuyén tir trang thai ding c6 nang lugng
En vé trang thai dung c6 nang luwong Em thap hon thi né phat ra bixc xa c6 budc song
0,1218um(trong chan khéng). Bo chénh Iéch gitta hai mirc nang luong noi trén la

A.163.10"20), B.1,63.10"%4) C.1,63.10718; D.163.10719
Céu 11. (PH 2011) Khi électron ¢ quy dao dung thir n thi n.lugng cuia nguyén tir hidré dugc xéac
dinh béi cong thuc En = ~13,6 (eV) (voin=1,2,3,...). Khi électron trong nguyén tir hidrdé chuyén

n2

tir quy dao dimg n =3 vé quy dao ding n = 1 thi nguyén tir phat ra photon cé budce soéng As. Khi

électron chuyén tir quy dao dimg n =5 vé quy dao dirng n = 2 thi nguyén tir phét ra photon co budc

s6ng Az. Mdi lién hé giita hai budc.s6ng A1 va Az la

A. 27\ = 128\1. B. A2 = 5A1. C. 1891, = 80011 D. A2 =4\

Cau 12. Khi electron ¢ quy dao duirng thir n thi nang lugng cta nguyén tir hidrdé dugc xac dinh boi
13,6

En = - 7

n

nang lwong cao nhat 1a E3 (ang voi quy dao M). Ti s6 giita bude song dai nhat va ngan nhat ma

dam khi trén c6 thé phat ra la

A.27/8. B.32/5 C.32/27 D.32/3

(eV) véi n e N*. Mot dam khi hidrd hap thy niang lwong chuyén Ién trang thai ding co
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Céu 13.(PH 2013) Cac muc nang lugng cua cac trang thai dirng ciia nguyén tir hidro dugc xac dinh

bang biéu thuc E, = B 6

=1,2,3...). Néu nguyén tir hidro hap thu mét photon c6 ning lugng

2,55eV thi budc song nho nhét ciia birc xa ma nguyén tir hidro ¢ thé phat ra la

A.9,74.108m B. 1,46.10®%m C. 1,22.10%m D. 4,87.108m.

Cau 14. (QG 2015) Mot dam nguyén tir hidré dang & trang thai co ban. Khi chiéu btrc xa c6 tan
sd f1 vao ddm nguyén tir nay thi chung phat ra t6i da 3 btrc xa. Khi chiéu birc xa c¢6 tan sb 2 vao
dam nguyén tir nay thi ching phét ra toi da 10 buc xa. Biét ning luong tmg véi cac trang thai ding

. < R ’ E \ M A 2 A
cua nguyén tur hidr6é duogc tinh theo bi€u thirc E, = —n—g (Eo 1a hang s0 duong, n=1,2,3,...). Ti s0

LR
2
A0 B.2/ cl D2
3 25 10 27
Cau 15. Mirc nang lugng ctia nguyén tir hidrd cé biéu thirc En = 13 6

tur hidr6 tir quy dao dung m 1én quy dao n bang nang lugng 2 SSeV thi thdy ban kinh quy dao ting
4 1an. Budc song nho nhat ma nguyén tir hidrd co6 thé phat ra la
A.1,46.10%m B.9,74.10%m C.4,87.10"m D.1,22.10" m

Cau 16. Nang lugng cua nguyén tir hidro cho boi céng thuc E, = 13, 6

hidré & trang thai co ban bt xa dién tir ¢6 tan sé f, sau d6 dam khi phat ra 6 buc Xa c6 budc song
khac nhau. Tan s f la
A. 1,92.1034Hz B. 1,92.10%8 MHz C. 3,08.105Hz D. 3,08.10° MHz

Cau 17.Cac muirc nang luong cua nguyén tu hidrd ¢ trang thai ding dugc xac dinh bang cong thirc:
En=-13,6 (eV)/n? véinla so nguyén; n= 1 ing véi mirc co ban K;n=2, 3, 4 ... img vdi cac mirc
kich thich L, M, N... Cho biét ro= 0,53 (A°). Xac dinh ban kinh quy dao dimg Bo thir hai va tinh
vén tdc electron trén quy dao dimg do.

A. r2=2,12 (A%; vo = 1,1.10° (m/s) B.r2=2,12 (A%; v2 = 1,2.10° (m/s)

C.r2=2,11 (A%; v2 = 1,1.10° (m/s) D. r2 =2,11 (A%; v2 = 1,2.108 (m/s)
Cau18.(Trich MH 2018) Xét nguyén ti hidrdo theo mau nguyén ti Bo. Lay
r,=53.10"" m; m, =9,1.10" kg; k=9.10° N.m?/C* va e=1,6.10" C. Khi chuyén dong trén quy

dao ding M, quang duong ma électron di dugc trong thoi gian 107°s la
A. 12,6 mm B. 72,9 mm. C. 1,26 mm. D. 7,29 mm.
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