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LOTI NOI DAU

DPé& phuc vu cho viéc giang day ngay cang doi hdi ndng cao chét lugng, cung vdi viéc
soan thao gido trinh vat ly nguyén t&r va hat nhan, cudn bai tap nay ra ddi la rat can thiét.

Cubn bai tap vat ly nguyén tu va hat nhan nay dugc soan thao theo sat chuong trinh ly
thuyét. N6 gébm 2 phan: Phan Vat ly nguyén ti va phan vat ly hat nhan. Moi phan gom tur
3 dén 4 chudng. Trong cac chugng c6 tém tat ly thuyét, giai bai tdp mau va nhiéu bai tap
tu giai. Cudi sach la phéan dap an, trong d6 cé dap s6 hoac hudng dan cho cac bai khé. Cac
bai tap tu gidi dugc bién soan tr nhiéu ngudn sach, cé sang loc, d8i chiéu, kiém tra lai ky
luBng. Bai tdp da dang va vira sic, thich hgp vdi sinh vién Pai hoc Su pham va con cé thé
lam tai liéu tham khao cho céc gido vién phd thdng. Ngoai ra con cé cac bang phu luc tra
clu, trong do trinh bay & ca hai hé dan vi la SI va CGS, thuan tién cho viéc da dang hoa
cac bai tap. Hon nira con cé cac bang phu luc cong thic todn hoc can thiét giup sinh vién
thuan tién trong khi giai bai tap.

Mac du da c6 nhiéu c6 gdng nhung viéc bién soan chac chan khdng tranh khdi thiéu sot.
Céc téc gia rat mong nhan dugc y ki€n dong gép dé cudn sach ngay cang hoan thién.

Ching t6i xin chan thanh cdm on cac déng nghiép da tan tinh giup d3 chung tbi trong
viéc soan thao. Cam dn ban chu nhiém khoa Ly da tao diéu kién cho cudn sach dugc in an.
D3c biét cdm on Ban An ban phat hanh trudng Dai hoc Su pham Thanh phd H6 Chi Minh da
gop nhiéu cobng suc giup cudn sach dugc ra ddi.

Thang 10 nam 2002
Cac tac gia



PHAN | : VAT LY NGUYEN TU
Chwong I: TINH CHAT LUONG TU CUA BUC XA PIEN TU

( Tém tat ndi dung ly thuyét:
I- Photon.
1. Mdi photon mang ning lwongG chi phu thudc vao tan s6G (hay bwéc séng () caa birc
xa dién tir dwgc xac dinh :
hC
A
Trong d6 : h = 6,626.10-34 JS la hang s Plauck
C =3.108m/s la van téc anh sang.
2. Khéi lwong cta photon dwoc xac dinh:

e=hv

e hv

c
Il. Hién two'ng quang dién.
1. Gi¢i han quang dién (hay gi&i han dé)
hC
Ay =—
A
Trong d6 A la cong thoat cua Electron khéi kim loai
2. Phwong trinh Einstein

2
hv=A+ mv

Trong d6 m la khéi lwong cta Electron va V Ia van té cuc dai clia Electron thoat ra tir bé mat
kim loai.
lll- Hién twong tan xa Compton.

Do dich Compton la hiéu sb gilba budc song tan xa va bwdc séng t&i cha blrc xa dién tw
dwoc xac dinh:

Akzw—k:xc(l—cose)zzxcsinzg

Trong d6:G 1a buwdc sdbng Compton. )
(1a goc tan xa va m la khoi lwgng Electron.

* Bai tap hwéng dan:
1. Anh sang don sac véi bwéc song 3000Ao chiéu vudng géc vao mot dién tich
4cm2. Néu cwéng do anh sang bang 15.10-2(W/m2), hay xac dinh sé photon dap 1&n dién
tich y trong mét don vi théi gian.
Giai:
Nang lvgng cua photon rng véi bwédc séng 3000A0:
. hC _6, 626.107**.3.10°

A 3.10”
N&ng lwong toan phan clia anh sang chiéu vao bé mat dién tich 4cm2
, E=15=1510%4.10"=6.10°W = 6.10°J/S
SO photon trong mét don vi théi gian la:

-5
N = E:%:&O%.mmphotonls
e 6,626.10

=6,626.10"°J




2. Chiéu anh sang don sac vao bé mit cia kim loai Natri, cong thoat cua Natri bang
2,11(ev). Xac dinh vén‘téc cwc dai cua Electron néu bwédc séng cua anh sang téi la tim bang
2,50.10-7m va tia dé bang 6,44.10-7m.

Giai:
Nang lwvong photon trng v&i anh sang tim:
hC 6,626.10**.3.10°

ge=hv= — —5 = 4,96ev
"% 2,50.107.1,6.10

Theo cbéng thire Einstein:
mV?

hv=A+

Suy ra van tdc cwe dai clia Electron:
vz\/z(hV_A) - \/2(4’96_2’3}1) 1,6.10% =10°m/s
m 9,11.10
Nang lvgng (hng v&i budc séng do:
hC 6,626.10*.3.10°
y 64410’71610 1

Trong trwdng hop anh sang dé nang lvgng photon nhé hon cong thoat cua Natri nén khéng‘thé
lam bat Electron ra khdi kim loai. Vi vay c6 thé xem van téc cuwc dai clia quang Electron béng
khong.

=1,929(ev)

3. Tia X c6 bwéc séng 0,30A0 tan xa dwéi géc 600 do hiéu rng tan xa Compton. Tim
bw&c séng tan xa clia photon va dong nang cla Electron.
Giai :
A=A +L(1—cos 0)=0,30+0,0243(1—cos60°) =0,312A°
mc

Theo dinh luat bao toan nang lvong:
he hC

n +m,C?=—+m,C*+D
D—hTC—r;—C—hC(———) 1,59.10° (ev)

trong d6 moC2 — la nang lwgng nghi ctia Electron va D la déng nang cua Electron.

* Bai tap tw giai:
1.1. Tim véan t6c cwe dai cia quang Electron rit ra khéi bé mét kim loai Cs néu n6 dwoc
roi bang anh sang c6 buéc séng 0,50(m, céng thoat cia Xedi (Cs) bang 1(ev).
1.2. Ngwoi ta chiéu tia tir ngoai véi buwéc séng 3000A0 vao kim loai bac. Hiéu trng quang
dién c6 thé xay ra duwgc khéng? Cho biét cong thoat clia bac bang 4,70(ev).
1.3. Vonfram c6 gi&i han dé bang 2750A0. Hay tinh:
1) Cong thoat cliia Electron tir Vonfram.
2) Van téc va déng nang cuc dai cta Electron bt ra tir b& mat Vonfram dwéi tac dung cuia
anh sang voéi buéc song 1800A0.
1.4. Tim bwéc séng va tan s6 ciia mot photon c6 ning lwong 1,00Kev.
1.5. Tim xung lweng cua mét photon v&i nang lwong 12Mev
1.6. Tinh tin s6 cua mét photon sinh ra khi mét Electron ¢é nang lwong 20Kev bi dirng
lai do va cham v&i mét hat nhan nang.
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1.7. Tim bwéc séng cwe dai ctia mdt photon 1am vé phan tir cé ning lwong lién két bang
15(ev).

1.8. Tinh nang lwgng cua mét photon ma xung lwgng cua né bang xung lweng ciia mét
Electron cé nang lvgng bang 0,3Mev.

1.9. M6t dai phat thanh céng suat 200KW hoat dong & tan s6 103,7MHz. Xac dinh s6
photon (so6 lwong t(r) phat ra trong mét don vi thoi gian.

1.10. Khi chiéu anh sang véi buwéc séng (1 = 5461A0 vao bé mat kim loai nguwéi ta do
dworc hiéu dién thé ham la : U1 =0,18V. Néu chiéu anh sang véi bwédce séng (2 = 1849 Ao
thi do dwoc hiéu dién thé la: U2 = 4,63V. Cho biét dién tich cta Electron 1a e=1,6.10-19C.
Hay xac dinh hang sé planck, cong thoat va tan sé gi¢i han do.

1.11. Tia X don sac cé bwéc séng 0,708A0 bi tan xa trén nguyén tir cacbon. Hay tinh:

1) Bwéc song tan xa cua tia X dwdi géc 900.
2) Béng nang cwc dai chia Electron thoat ra khoi nguyén tir trong hiéu (rng tan xa Conpton.

1.12. Tia X v&i bwéc séng 2,2.10-11m tan xa trén nguyén tir Cacbon dwéi géc tan xa

bang 850.
a) Tinh d6 dich compton.
b) Tinh hiéu suét n&ng lwong ban dau cla tia X bj tén hao?
1.13. Photon vé&i bwéc séng 2,4.10-12m dap vao mét bia chira Electron tw do.
a) Tim buwdc séng cla photon bi tan xa dwéi géc 300.
b) Tim bwéc séng cua photon bj tan xa dwdi géc 1200.
1.14. Photon tia X v&i bwéc song 0,10.10-9m dap trwc dién vao mét Electron (irng vé&i
goc tan xa 1800).
a) Hay xac dinh sy thay déi buwéc séng ctia photon.
b) Hay xac dinh sw thay ddi ndng lwong cua Electron.
c) Tinh ddng nang truyén cho Electron.

1.15. Tinh ra phan tram sw thay déi nang lwong cia photon trong hiéu trng tan xa
Compton dwéi géc 900 dbi véi cac loai budc séng:
a) Song Viba 3cm.
b) Séng anh sang nhin thay 5.10-7m.
c) Song tia X: 2,5.10-8m.
d) Séng tia Gamma &ng v&i nang lwong 1Mev.
Ban c6 két luan gi v& m&rc dd quan trong cla hiéu trng Compton.

1.16. Cac vé tinh nhan tao va tau vii tru bay trén qui dao quanh trai dat cé thé tré thanh
tich dién, mét phan do mét Electron gay b&i hiéu rng quang dién dwéi tdc dung ctia anh
sang mat troi 1én mat ngoai cua vo tau. Gia str vé tinh dwgc pha mot 1&p platin (Bach kim),
kim loai nay cé cong thoat I&n nhat bang 5,32Kev.

Hay xac dinh bwéc séng ctia photon cé kha nang lam bat cac quang Electron ra khdi bé mat

Platin (cac vé tinh phai dwoc ché tao sao cho sw tich dién ndi trén la nhd nhéat).

1.17. Tim ddng nang cwc dai ctia quang Electron néu cho biét cong thoat caa kim loai la
2,3ev va tan sb birc xa chiéu vao kim loai la 3.1015Hz.

1.18. Céng thoat ctia Tungsten la 4,50ev. Hay xac dinh van téc cta quang Electron nhanh
nhat khi chiéu anh sang v&i nang lwong 5,8ev vao Tungsten.

1.19. Néu cdng thoat cta kim loai 1a 1,8ev thi thé ham déi véi anh sang chiéu vao kim
loai &y v&i buwdc séng 4.10-7m sé& bang bao nhiéu? Hay tinh van téc cwc dai clia quang
Electron ban ra tir bé mat kim loai.

1.20. Thé ham déi véi quang Electron ciia mét kim loai khi dwoc roi anh sang c6 bwéc
séng 4,91.10-7m 1a 0,71V. Khi bwéc séng chiéu sang thay ddi, thé ham twong &ng 1a
1,43V. Hay tinh:

a) Budc séng maoi tac dung sau.
b) Cong thoat cuia quang Electron.
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1.21. Dung dinh luat bao toan déng lwong va nang lwong dé chirng té rang Electron tw
do khéng thé hap thu ho&c blrc xa photon.
1.22. Xac dinh do dich Compton va géc tan xa déi véi photon dwoc roi vao kim loai c6
bwéc séng 0,03A0 va van toc Electron bat ra khdi kim loai bang 0,6 van téc anh sang.
1.23. Xac dinh bwéc séng tia X, biét rang trong hiéu rng Compton déng nang cwc dai
cua Electron bay ra la 0,19Mev.

1.24. Gia sir mot photon nang lwong 250Kev va cham vao mét Electron dirng yén theo
kiéu tan xa compton dwai géc 1200. Hay xac dinh ndng lwong clia photon tan xa.

1.25. Photon vé&i buéc séng 0,05A0 tan xa trén Electron trong hiéu trng tan xa compton,
dwéi goéc 900. Hay tinh xung lwgng cua Electron.

1.26. MGt photon tia X nang lwong 0,3Mev va cham trwc dién véi mét Electron luc dau
dirng yén. Tinh van toc giat Iui cha Electron bang cach ap dung cac nguyén ly bao toan
nang lweng va xung lweng.

1.27. Trong mét thi nghiém vé hiéu (rng tan xa compton, mét Electron da thu dwoc nang
Iwong 0,1Mev do mét tia X nang lvgng 0,5Mev chiéu vao. Tinh buwdc séng cua photon
tan xa biét rang luc dau Electron & trang thai nghi.

1.28. Trong tan xa compton mét photon t&i da truyén cho Electron bia mét nang lwong
cwc dai bang 45Kev. Tim buéc séng cla photon dé.

1.29. Trong thi nghiém hiéu tng tan xa compton ngwéi ta dung tia X véi nang lwong
0,5Mev truyéen cho Electron nang lwgng 0,1Mev. Tim goc tan xa.

1.30. Thiét 1ap phwong trinh hiéu (rng tan xa compton:

AL=A"-L :L(l—cose)
M. C

0o
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Chucong II: CAC MAU NGUYEN TU cO DPIEN

Tém tat ndi dung ly thuyét:

I- Ly thuyét Rodepho (Rutherford) ‘
1) Mdi lién hé gilra géc tan xa va khoang nham cua hat (.
2

Cotg§= \g b (Dugng trong hea CGS)

7

(- la goc tan xa hat ( va b la khoang nham cua hat (.
2) Xac suat tan xa cua chum hat ( 1én cac hat nhan trong Ia kim loai dat méng:

2
aw =9 :N_deze j dQ

2
n, mV Sin“g

dn( - Sé hat ( bi tan xa trong chum hat ( tién dén la kim loai n(.

N |& mat d6 hat nhan gay tan xa (sb hat nhan trong mét don vi thé tich)

d- bé day cua la kim loai.

d( = 2(Sin(d( - 1a géc khdi bao quanh sbé hat ( bj tan xa. Hé s6 ty 1& K tuy thudc vao hé don vi
st dung (K =1 trong hé CGS va K = 9.109N.m2/C2 trong hé SlI).

ll- Ly thuyét N.Bohr.
1. Ban kinh qui dao cla Electron trén qui dao th&r n
cvéin=1,23,4...
Dbi v&i nguyén t&r Hydro chon z = 1 va céc ion twong tw Hydro chon z > 1.
¢ 1a hang sbé Plank chia cho 2(.
2. Nang lvgng cua Electron trén qui dao thi n.
cvéin=1,23,4...
Hang s6 plank : h = 6,626.10-34JS va C = 3.108m/s
Hang s6 Ritbéc : R =G
3. Cong thirc Banme tdng quat
cvoim>n
v lag soa boduc soung tredn moat idn vo noa dawi.
Déi v&i nguyén tir Hydro z = 1 ¢é cac day quang phd sau:
( Day Lyman (trong vung ttr ngoai) ¢tng véin=1vam=2, 3, 4...
( Day Banme (trong vuing kha kién) dtngvéin=2vam=3,4,5...
( D&y Pasen (trong viing héng ngoai) tng véin=3vam=4,5,6...
( Day Brakét (viing hdng ngoai) tng véin=4vam=5,6,7...
( Day Phundo (viing hdng ngoai) ’'ng véin=5vam =86, 7, 8...

*Bai tap hwéng dan:

1. Sau khi xuyén qua la vang mong, hat ( véi néng lwong 4Mev bj tan xa dwéi géc 60o.
Hay xac dinh khoang nham b cua hat ( khi bay t&i la vang.

Giai:
T biéu thireG
ze’ 0 ™

Suy ra bzgcotg§=4,72.10 cm
Thay tri sb:
Vang ng v&i z = 79; ddng nang hat ( : D = 4Mev = 4.106ev; dién tich e = 4,8.10-10CGSE va

107

v =

3 CGSE fiean thea.
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-2
lev=4,8.10" (%jzl, 60.10 *?ec trong hed CGS)
CC)tg 30° = 1,6643
Kétqua:b=4,72.10-1cm

2. Tim khoang cach ngan nhat ma mét hat ( cé niang lwong 5Mev c6 thé tién dén gan mot
hat nhan bac (z = 47)

Giai:
Khoang cac ngan nhat ma ta Ag
phai xac dinh & day wng voi
trwdng hop va cham tryc o @

dién gilra hat (\vé hat nhan
bac (khoang nham b = 0)

|

+2e

d

L +47e

Hat ( bay vé phia hat nhan bac cang gan thi sé chiu luc day tinh dién cang manh dén mot
khoang nhat dinh nao do khi can bang dong nang tién t&i ctia hat ( va nang lwogng day t phia
hat nhan bac thi hat ( dng lai:

Etién = Eday

EMev = K 2e.ze K (29)((147e)
94e*  9.10°.94.(1,6.10 )
5Mev 5.10°1,6.10 %

3. Khi tién hanh thi nghiém tan xa hat ( Ién hat nhan dong, Rodepho nhan thay rang, hat (
v&i dong nang 5Mev va cham dan hoi v&i hat nhan dong. Sau do bi giat 1bi nguoc tré lai v&i
déng nang 3,9Mev. Hay xac dinh ty Ié gilra khoi lwgng hat nhan dong va hat (.

Giai

Suyra d=K =2,70.10"m

Hat ( chinh la hat nhan Heli mang dién tich duwong, hat nhan déng ciing mang dién tich
duwong. Khi ching va cham dan héi triec dién sé bi day lan nhau. Dwya vao hai dinh luat bao
toan nang lwgng va bao toan xung lwgng (hay déng nang) ta co:

2 2 2
mV; _ mV,; N MV, M)
2 2 2

va - vaL + MVCU (2)

Triso :mV(=(mV'(+MVCu (3) ‘

m- khoi lwong hat (, M — khoi lwong hat nhan dong.

V(vaV'(la c:é\c van toéc CO@ hat ( trwéc va sau va cham. . .

VCu la van toc hat nhan dong sau khi va cham (xem nhw ban dau hat nhan dong ng yén).

Giai hé phuwong trinh (1) va (3) suy ra:

o 1= v, 1- 3.9

m Va _ch _ V(x _ S
M V +V, 1_’_& 14 3,9
Vv, 5

Can s6G Suy raG

Két quaG

Két qua nay mét cach gan ding cé thé xem nhuw phu hop véi thuc té : Hat nhan déng
(29CuB4) va hat ( (2He4).
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4. Xac dinh ty sé gilra cac hang sé Ritbec déi vé&i nguyén tir Hydro va Heli, cho biét khoi
lwong hat nhan nguyén tr Hydro chinh 1a proton bang M=1,672.10-24g va hat nhan Heli
MHe=6,644.10-24g, trong khi d6 khéi lwgng Electron chi bang m= 9,10.10-28g (nghia la nhé
hon khéi lwong hat nhan dén mwoi ngan 1an).

Giai

Do khéi lwong Electron nhd hon khéi lwgng hat nhan nhiéu 1an nén trong ly thuyét N.Bohr
da xem nhw hat nhw la dirng yén tuyét déi. Do dé héng sb Ritbec bang: CE. Trong khi do gia tri
do dwoc bang thuc nghiém RTN = 109677,6Cm-1, & day co sw chénh léch la vi trong thyc té
hat nhan ciing chuyén déng ch khéng phai diing yén tuyét ddi. Chinh xac ra ta phai xem
Electron va hat nhan trong hé lién két cung chuyén dong quanh tam quan tinh. Do vay trong
hang sé Ritbec phai dung dén khéi lwong rat gon ctia hé gébm hai khéi lwong cta Electron va
hat nhan:

~ mM

m+M

Thé vao cong thirc :

m.M 4
e
R — K7 M’ —KierMj -k e ( . j

Anch® ek 4nckh® {m+M

Hay chuyén sang dang:G ] ’
_ So voi khoi lwong Electron thi cd thé xem nhw khoi lwong hat nhan vé cing Ion M ( ( vi vay
hang so Ritbec R( la:

R, —K? me* 1 , me*

4nch® 1+m 4nch®
M
M >

Chinh x&c ra thi hdng sb Ritbec déi v&i nguyén tir Hydro la:

1
R, =R..
1+
He
Suyratysé:
R (- |\/|m )
H o~ n:e =0.995 (xaap xae 100%)
R @)

Néu tinh dén khéi lwong rat gon thi hdng sb Ritbec theo ly thuyét N.Bohr va thwc nghiém
hoan toan tring hop nhau va cé thé xem hang sé Ritbec 1a khong ddi cho moi nguyén ter.
5. Cho biét bwéc séng (rng v&i vach thir nhat trong day Lyman la (1 = 1215A0 va bwéc
séng rng v&i vach ranh gidi ctia day Banme (( = 3650A0. Hay tinh nang lwgng ion héa cua
nguyén t& Hydro.

Giai
Nang lwong ion héa nguyén t& Hydro dwoc hiéu nhw 1a ndng lwong can thiét dé dua

Electron trong nguyén t& tir trang thai co ban (n=1) ra xa vd cuwc (n( () dé bién nguyén t&r thanh
ion dwong.

Tri s6 nang lwong 4y bang:
AE = |Ew - E1| =hv_+hv,=h(v,_+V,)
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vach th& nhét trong day Lyman t&ng voi:

izR(iz_izj vouii tadn sod v, == (1)
Ay rr 2 A
Vach gi&i han trong day Banme:
1 R 12 1 voUi tadn soéd v, _C (2)
A, 2" A,

Tw hai biéu thire (1) va (2) suy ra:
v, ZERC vag v, =—
_ 4
Vay :G _
Thay tri s6 vao ta c6:G

* Bai tap tw giai:

2.1. M6t hat ( véi dong nang D = 0,27Mev tan xa trén moét la vang dwéi goc 600. Hay tim
gia tri caa khoang nham b.

2.2. M6t proton vé&i dong niang D rng véi khoang nham b bj tan xa trong trwong lwc day
Culomb cua mét hat nhan nguyén tir vang dang ding yén. Tim xung lwong (ddng lwvgng)
truyén cho hat nhéan nay do sw tan xa gay ra.

2.3. Sau khi xuyén qua mét la vang, mét hat ( véii dong nang D=4Mev bj tan xa dwéi goc
bang 600. Hay tinh khoang nham b.

2.4. Tim khoang cach ngan nhat ma mét proton cé thé dén gan hat nhan chi trong va
cham trwe dién gira ching néu van toc ban diu cla proton bang 5.109cm/s.

2.5. Tim khoang cach ngan nhat ma mét hat ( véi dong niang E(=0,4Mev c6 thé dén gan
1) Mét hat nhan chi trong va cham tryc dién.
2) Mét hat nhan Liti ban dau dirng yén ciing trong va cham truc dién.

2.6. MGt chum proton vé&i van téc 6.106m/s dap vudng goc lén mét Ia kim loai bac c6 bé
day 1(m. Tim xac suat tan xa cla proton trong khoang goéc ttr 890 dén 91o.

2.7. Rodepho lam thi nghiém cho moét chum hat ( v&i ddng nang D=6Mev va cwong dod
I=104hat/s dap thang vao moét I4 vang c6 bé day d=0,5.10-4cm. Hay tinh sb hat ( bi tan xa
trong khoang goc ter 590 dén 600 ghi nhan dwoc trong khoadng thoi gian 5 phut. Cho biét
khi lwong riéng cla vang (=19,4g/cm3, nguyén tlr vang v&i nguyén t&r s6 z=79, nguyén tr
lwong bang A=197.

2.8. M6t chum hat ( v&i déng nang D = 0,5Mev va cwong do 1=5.105+hat/s dap vudng goc
Ién la vang. Tim bé day cia la vang, néu cach khu vuc tan xa mét khoang r = 15cm dwéi
goc tan xa (=600, mat dé dong hat ( 1a J = 40hat/cm2.s

2.9. M6t chum hat ( véi dong nang D=0,5Mev dap vudng goéc lén mét la vang c6 bé day
khéi lwong riéng ( ((’ng v&i mat do hat trén mot don vi dién tich la (d = 1,5mg/cm2. Cuong
dd chum hat 1a 10=5.1015 hat/s. Tim sb hat ( bj tan xa trén |4 vang trong khodng th&i gian t
= 30phut trong khoang géc:
1) géc tan xa tr 590 dén 61o0.
2) goc tan xa trén 600.

2.10. Cac hat ( ttr mét 1a kim loai méng cé nguyén tir sé z1 khéi lwong riéng (1 va nguyén
ter lwong A1 duwéi goc cbd dinh ( nao d6. Sau do thay bang Ia kim loai thir hai (v&i z2, (2
va A2) co cung dién tich va khéi lwong. Tim ty sb ca cac hat ( quan sat duwoc dudi géc
tan xa ( dbi vai hai la kim loai Ay.

2.11. Theo dién déng lwc hoc cd dién, mét Electron, chuyén dong véi gia téc a sé mat
nang lwong do birc xa séng dién tir véi tbe dd bién thién nang lwong theo qui luat:
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dac ,
trong d6 e la dién tich Electron, c la van toc anh sang. bé don gian ta xem gia toc cua Electron
luén luén trung vai gia tdc hwdng tdm. Hay tinh thoi gian dé mét Electron chuyén déng theo qui
dao tron trong nguyén t¢ Hydro v&i ban kinh r = 0,5A0 sau do sé roi vao hat nhan.

2.12. Hiéu cac s6 song cua hai vach dau tién trong day Banme cua quang phé nguyén ti
Hydro la 5,326.103cm-1. Hay tinh tri s6 cia hang so6 Ritbéc.

2.13. D6i v&i nguyén tir Hydro va ion Heli (He+), hay tinh:
1) Ban kinh qui dao N.Bohr th&» nh4t va van téc ctia Electron trén qui dao do.
2) Béng nang va nang lwong lién két ctia Electron & trang thai co ban.
3) Thé ion hoéa va budc séng tng véi bwdc chuyén dau tién ctia Electron tlr n = 2 vé n=1.

2.14. Hay tinh:
1) Buwéc séng cla vach phd dau tién cda ion Heli He+ twong (ng véi vach thir nhat trong
day Banme cta phé nguyén t& Hydro.
2) Thé ion hoéa cta Heli, cho biét khdi lwgng hat nhan Heli MHe= 6,64.10-24g.

2.15. Tinh hiéu s6 bwéc song cua cac vach H( (la vach dau tién cua day Banme) doi voi
nguyén ttr Hydro va Triti (mét chat dong vi ctia Hydro), biet rang budc song cla vach H(
cua Hydro bang 6563A0 va khdi lwgng hat nhan Triti gap 3 1an khoi lwgng hat nhan Hydro.

2.16. Bang thwc nghiém quan sat dworc cac vach the hai cua ddy Banme doéi véi Hydro
va Doteri (mgt dong vi ciia Hydro) co hiéu so buwdc song (( = 1,32A0 (ng vGi budc song
4861,3A0. Tlr cac sO liéu trén hay tinh ty so khoi lwgng cia nguyén t¢ Hydro va Doteri.

2.17. Xac dinh Iwc huat giira hat nhan va Electron [\ém & qui dao Bohr thir nhat cua
nguyén tr Hydro. So sanh lwc nay véi lwc hap dan gitra mot Electron va mot proton &
cung khoang cach.

2.18. Khi kich thich nguyén t Hydro bang cac dung Electron v&i dong nang D=12,5ev
bén vao nguyén ti thi nhirng vach quang phd nao co thé xuat hién va ching thugc nhirng
day quang pho nao?

2.19. Hay xac dinh thé nang, dong ning va co nang cua Electron trén qui dao Bohr thir
nhat.

2.20. Xac dinh bwéc séng I&n nhat va bwéc sé6ng nhé nhat thudc day Pasen trong quang
ph6 nguyén tir Hydro.

2.21. Electron trong nguyén t Hydro chuyén tir mirc niang lwong thir ba vé mirc ning
Iwong thir nhat. Tinh nang lwong photon phat ra.

2.22. Xac dinh gia tri nang lwong I&n nhéat va nhé nhat cta cac photon phat ra trong day
quang pho Lyman cla nguyén t&r Hydro.

2.23. Nguyen tir Hydro & trang thai co ban (n=1) dwoc kich thich bang mét anh sang don

sac ¢6 bwdc song ( xac dinh. Két qua nguyén tlr Hydro d6 chi phat ra 6 vach quang phé.
Nhi*ng vach quang phé 4y thudc cac day nao?

2.24. Nguyen ter Hydro dang & trang thai kich thich trng véi mire nang lwong n =10. Tinh
s6 vach quang phd né c6 thé phat ra.

2.25. Photon véi néng lwong 16,5ev lam bat Electron ra khéi nguyén tir Hydro & trang
thai co ban. Tinh van toc cua Electron bat ra ttr nguyén ttr.

2.26. Nguyén tir Hydro & trang thai co’ ban (n=1) hap thu photon trng v&i bwéc séng ( =
1215A0. Tinh ban kinh qui dao cla Electron trong nguyén tir & trang thai kich thich.
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2.27. DGi v&i ion Heli He+, Electron khi chuyén tir trang thai nay sang trang thai khac
kém theo birc xa co budc song gan bang budc song cua vach dau tién trong day
Banme. Chinh xac thi bwéc séng cta hai vach ay chénh lIéch nhau bao nhiéu?

2.28. Cho mét photon véi néng lwong 20ev danh bat mét Electron ra khoi nguyén tor
Hydro tir trang thai co ban (n=1). Sau khi bat ra khéi nguyén t thi van toc Electron bang
bao nhiéu?

2.29. Trong thi nghiém kiém chirng cac dinh d& N.Bohr khi dung Electron ban vao
nguyén ttr Hydro dé kich thich nd, ngui ta do dwoc cac gia tri hiéu dién thé kich thich la
10,2v va 12,1V va c6 3 vach quang phé:

1) Hay tinh buwéc séng ctia cac vach quang phd Ay.
2) Xac dinh nhirng vach quang phd 4y thudc nhirng day nao.

2.30. Hay tinh van téc cua Electron trén qui dao th(r hai cia nguyén tir Hydro theo ly
thuyét N.Bohr, cho biét Momen qui dao cuia Electron trén qui dao nay L=IJ va ban kinh
qui dao N.Bohr thir nhat r1=a0=0,53A0.

2.31. Hat Medon (- mang dién tich (-e) lién két v&i proton tao thanh mét Mezo nguyén tir
twong tw nhw Electron lién két véi proton tao thanh nguyén t& Hydro (cho biét khoéi
lwong ctia hat Medon bang 207 Ian khéi lwong Electron). Hay tinh :

1) Ban kinh cia Mezo — nguyén ttr.
2) Mtrc nang lwong co ban ting véi qui dao nhd nhét.

2.32. lon Heli He+ dang & trang thai kich thich thir n, néu chuyén vé trang thai co ban
(n=1) ion nay phat ra lién tiép hai photon ndi dubi nhau véi cac budc song 108,5.10-Om
va 30,4.10°m.

2.33. Khi nguyén tir Hydro chuyén tir trang thai kich thich vé trang thai co ban phat ra
hai photon ke tiep nhau v&i cac bugce song twong trng bang 40510Ao va 972,5A0. Hay
xac dinh mdrc nang lwong kich thich ay va gia tri nang lvong twong trng cda né.

2.34. Hay xac dinh tan s6 photon do ion twong tw Hydro phat ra khi né chuyén vé mirc
nang lwong thir n néu ban kinh qui dao cua Electron trong trwdng hop ay thay doéi ( 1an.

2.35. Hay xac dinh mirc nang lweng thir n cua nguyén tir Hydro khi dang & trang thai
kich thich néu biét rang khi chuyén vé trang thai co ban (n=1) nguyén t& phat ra:
1) Mét photon trng v&i buéc séng 972,5A0.
2) Hai photon ké dudi nhau vé&i buwéc séng 6563A0 va 1216A0.

2.36. Hay tinh van toc cia Electron bi danh bt ra khoi ion Heli He+ ban dau & trang thai
co ban bang mét photon cé bwéc séng twong ng la 180Ao0.

2.37. Néu st dung photon phat ra tir Heli He+ khi chuyén tir mirc kich thich thir nhat vé
murc co ban du dé tac dong vao nguyén t&¢ Hydro dé no bj ion héa. Tim van toc cla
Electron bi bat ra khéi nguyén t& Hydro.

2.38. Nguyén tir Hydro phai chuyén déng véi van toéc cue tiéu bang bao nhiéu dé khi va
cham trwe dién khong dan héi vao nguyén t& Hydro khac dang & trang thai dirng yén lam
cho né phat ra photon anh sang. Gia st trudc khi va cham ca hai nguyén tir déu & trang
thai co ban.

2.39. Tinh van t6c giat Ui lai cia nguyén tir Hydro khi n6é chuyén tir trang thai kich thich

dau tién vé trang thai co ban. Gia s ban dau nguyén t& & trang thai dirng yén.

2.40. Nguw¢i ta kich thich cho nguyén ttr Hydro 1én mirc nang lwong thir n. Hay xac dinh:

1) Néu n=5 tr& vé& mirc co ban n=1 thi s& xuét hién bao nhiéu vach va ching thudc nhirng
day nao.
2) Néu n=20 thi nguyén t&r phat ra bao nhiéu vach.
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Chucong III: NHUNG CO SO CUA THUYET LUONG TU

Tém tat ndi dung ly thuyét:

1. Gia thuyét Do Broi (De Broglie)
Hé thuc Do Broi vé tan sb va budc séng cla hat vi mé:
h h
A=—=—vag v=
p mv
v6i E la nang lwong; p 1a xung lwgng; ( 1a budc song;G la tan s6 va m 1a khéi lwgng clia hat vi
mod h = 6,6.10-34JS la hang s0 planck.
2. Bwéc song cua Electron chuyén dong trong dién truéng:
12,25

Ju(v)
Hiéu dién thé u tinh bang von thi bwéc sdéng tinh bang Ao.
3. Diéu kién Vunpho-Brac vé nhiéu xa séng DoBroi ctia hat vi md trén mang tinh thé:
2dsin(=n(véin=1,23, 4.

Hiéu duong di gitba hai tia ké tiép nhau (hiéu quang trinh) bang (2dsin() phai bang mot so
nguyén lan bwéc séng (n() sé cho cuc dai giao thoa nhiéu xa. ( 14 géc trwot; d — 1a hang sbé
mang tinh thé; n |a bac nhiéu xa va ( 1a buéc séng téi.

4. Hé thirc bét dinh Hexenbéc (Heisenberg)
( Hé thire bat dinh vé toa dd va xung lwong: (x.(px ( h
( Hé thire béat dinh vé nang lwong va thoi gian séng ctia hat vi mé: (E.(t ( h

E
h

5. Ham séng phang don sac cua hat vi mé
W= ‘Poe’%(Et—ﬁ)
6. Mat do xac suat tim thay hat vi mé trong yéu t6 thé tich dV:
dW =||" dV = P *dV
7. Diéu kién chun h6a:G
8. Phworng trinh Srodingo doi vé&i trang thai dirng cua hat vi mé

A\P+2h—m[E u]¥ =0

9. Dinh luat Modolay déi véi phé dic trwng tia x dworc biéu dién thong qua tan so6:
v= RC(z—a)Z(iz—izj voui m > n
n> m
Péi véivach phd K(thia=1,n=1vam=2:
3
v. =—RC(z-1)?
«=7 (z-1)
* Bai tap hwéng dan:
1. Tim bwéc séng Do Broi cua vién bi khéi lwong 10g chuyén déng véi van téc 10m/s.
Giai:
h h 6,626.10™

A=—= T—6,626.10’“m
p mv 10°.10

2. Tim bwéc song DoBroi cia Notron nhiét véi nang lwong 0,05ev.
Giai:
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h h  h 6,626.10™
p mv J2mE /2.1,67.107.0,05.1,6.10"

3. Tinh hiéu dién thé can thiét dé tang téc mét Electron chuyén déng trong dién trwong
de c6 bwéc song Do Broi bang 1Ao.

=1,32.10"m

Giai:
Bong nang Electron trong dién trwong:G
Hoac :G
2 —34\2
Suyra: u= h = (6,626.10 ) =150V

2mer?  2.9,1.10%.1,6.10 (110 )2
4. Electron ban dau cé van téc bang khong dwoc ting téc trong dién trwong véi hiéu
dién thé u. Tim gia tri bwdc séng DoBroi trong hai trwdng hop sau:
a)u=51V
b) u = 510KV
Giai:

1) u=51V: bdéng nang D = eu = 51eV = 0,51.10-4Mev
Nang lvgng nghi cia Electron Eo = moC2 = 0,51Mev
Vay cé thé thay thé: D = eu = 0,51.10-4Mev = (moc2).10-4
Buwéc séng DoBro cliia Electron :
h h L

J2meu fom (m,c?).10* mC V2
Vé&i hang sb :G |a buéc séng Compton
Két qua :G
2) u =510KV:
Khi hiéu dién thé u = 510KV sé &ng v&i ndng Iuo’ng eu=510kev = 0,51Mev.
Nang lvgng nay co gia tri bang ‘nang luvgng nghi cta Electron: Eo = moC2 = 0,51Mev.
Vi hat chuyén dong véi van tbc 16n co nang IwO’ng xap xi bang ho&c I&n hon nang lvgng
nghl ctia Electron phai dung co hoc twong déi tinh cta Einstein, vi khéi lwong thay déi theo van
toc:

Trong d6 mo la khéi lvgng nghi clia hat, ‘
Dwa vao hé thwc lién hé gilra khoi lwgng va nang lwong ta c6 dong nang bang :

D=mC?-m,C?=m,C’

Mat khac dong nang ctia hat: D = eu

1
VZ
c?

Suy ra: m,C? -1 |=eu

1-

Van téc :G
Pong lwong P =mV =G
Buwadc song DoBroi:G
Mat khac ta cé: eu = 0,51Mev = moC2 la nang lwvgng nghi Electron.
Két qua:G
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Hang s6 :Gla budc séng Compton.

5. Mot chum Notron nhiét ning Iwong 0,05ev nhiéu xa trén don tinh thé muéi an (Nacl).
Xac dinh géc truot ( (’ng véi bac nhiéu xa thir nhat (n=1) theo diéu kién Vunpho-Bréc. Cho
biét hang s& mang tinh thé d = 2,81A0.

Giai :

Diéu kién ch_o cwe dai nhiéu xa: 2dsin( = n(, v&in = 1, ta ¢6: 2dsin( = (
Bwéc song:G

. A h
Suyra: Sin0=—=—+——
y 2d ~ 2dv2mE
Thay tri s vao :
6,626.10*

Sinb=

=0,235; Suy ra 6=13°20'
2.2,81.10’10\/2.1, 67.107'.0,05.1,6.10*°
6. Pong nang cua Electron trong nguyén tir Hydro cé gia tri bang 10ev. Mét cach gan
diang c6 thé dung hé thirc bat dinh Hexenbéc dé so bd xac dinh kich thwéc nhd nhét cla
nguyén te.
Giai:
Theo hé thirc bat dinh Hexenbéc: (x.(Px ( h
Gia st kich thwéc ciia nguyén tlr bang d, vay vi tri toa do cla Electron trong nguyén ti
Hydro theo phwong toa do x xac dinh trong khoang:
0< x<d
nghia 1a:G
Tl hé thire ta suy ra:G
Vay :G
Hién nhién 1a do bat dinh (Px khong thé vwot qua gia tri cta xung lwong P, tie 1a (Px ( P.
Mat khac dong nang va xung lwgng c6 quan hé :

P=+2mD

Vay d6 bat dinh vé xung lvong i ’ ‘
Ta chon (Px bang gia tri I&n nhat cia né thi gia tri ctia d sé nhé nhat va bang:
2h 2.6,626.107*

~J2mD  [2.9,1.10%.10.1,6.10

min

Kétqua :d=7,76.10-19m.
7. Xac dinh gia tri Momen qui dao L cua Electron trong nguyén tir Hydro & trang thai kich
thich, biet rang nang lwgng kich thich truyén cho nguyén tl tir trang thai co ban la 12,09ev.

Giai:

Gia tri Momen qui dao duwoc xac dinh:
\E\: 10 +Dh voui £ =0,1,2, 3.... (n-1)

¢ lag 166ing 100 soa Momen fioang 166ing quod Aaio.
n —1a lwong ttr sb chinh.
Dé tim tri s clha L ta phai xac dinh trj s cta n.
Nang lwong cla Electron & trang thai kich thich thir n bang:
RhC 13,6

E, = R, (ev)

Nang lwong Electron & trang thai co ban (n=1) la:
E = R—hC=—13, 6(ev)

12
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Nang lwong kich thich 1a nang lwong cung cap cho nguyén t& hap thu dé& chuyén tir trang
thai binh thwdng Ién trang thai kich thich thir n twong ng, do dé ta co:
AE,, =E,~E,=-0.136
n?

cung

Theo dau bai cho: (Ecung = 12,09ev
Vay ta cé:
13,6
2

136

=13,6-12,09=1,51

Suyran=3 _
Lwong tr s0G =0, 1, 2, 3... (n-1), vayG = 0, 1, 2.
Ta cé 3 tri s6 ng v&in = 3:

(VoiG=0¢
(VOIG = 1¢
(V6iG = 26

8. Néu d&t nguyén t&r vao tir trwdng ngoai thi vecto Momen qui daoG sé hop voi phwong vu
tién cha twr trwdng dat doc theo truc OZ mét goc (. Hay xac dinh tri s géc ( nhd nhat khi
Electron trong nguyén t&r & trang thai d.

Giai:

Trang thai (rng v&iG = 2 goi la trang thai d. Tri s6 ciia Momen quT dao bang:
& voiG =1, 2, 3... (n-1)

Gia tri hinh chiéu lén phwong truc OZ la:
Lz=tUv6im=0, (1, (2, (3.1
Truwdng hop cuthdG =2 thi: Lz =t véim =0, (1, (2, géc ( nhd nhat sé& (rng v&i gia tri clia
m I&n nhét, tirc la m = 2.
L.=m#n = Lcos6
Két qua :

Cosg=z—__M m 2 _0.8164

L \/£(€+l)h \/€(€+1) NG

Suy ra: 0 = 35°15’ . ] _
9. Xac dinh cac gia tri kha di cia Momen toan phan J trng véi lwong tr s6 qui daoG =1
vaG = 2 doi v&i nguyén t&r Hydro. Khi tinh dén spin clia Electron.

Giai :

Momen toan ph n clia Electron trong nguyén ti :
J=L+S
VO tri s6 :

‘3‘=a/j(j+l)h voui jzﬁi%

voiG = 1 ta co 2 trj sb:

&ng véi 2 tri s Momen toan phan:
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‘I‘: %(%+1)h=§h

J,|= §(§+1)h=Eh
2 22 2

Tri s6 cia Momen déng lwong riéng (spin)
5= S+ voui s = %
V3

1.1
= |[=E+D)h=—n
2 (2 ) 2
Boi cGa_mu’c nang lvong dugc xac dinh g = 2s+1=2
Poi véiG=2tacd 2triso:

. 1 1 3
b 2 2 2
j2=€+l=2+£:E
2 2 2
(rng VO :
3= 38 -1,
22 2
|- 58 =335,
2°2 2

E\ =J2(2+D)h=+/6%

é‘: /3(1+1)h=£h
22 2

10. P6i am cwc trong mét dng Ronghen dwoc pht mét 1&p Mélipden (Mo) véi z = 42. Hay
xac dinh birc song cla vach thir K( cua phéldéc trieng tia X. Khi nang hiéu dién thé dat
vao ong Ronghen bang 4KV thi vach dé cé xuat hién khéng.

Giai:
Theo dinh luat Médolay tan sb birc xa ctia phd tia X dwoc biéu dién:
v= RC(z—a)z(iz—izj voui m > n
n> m

Khin=1vam=2,34,5.. )
Sé cho cac vach pho thuéc day K gom K(, K(, K( ...

Ung v&in =1 vam = 2 s& xuat hién vach K(. Ddi v&i day K hé s6 man chana = 1. Tir d6
vach K( cé tan so:

1 1 1 1
v =RC(Z-a)? (F_WJ = RC(Z_l)Z(l_Z_?
—ERC(Z—l)2
4

_ Déi voi Molipden z = 42 hang sb Ritbéc R = 1,097.107m-1. Budc song phat ra tr Molipden
bang :

B E_ 4 B 4
“7 Vv 3R(Z-1?  3.1,097.107 (41)
Nang lwong ng voi tan s6G

=0,72.10"m
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C_6,626.10*.3.10°
‘A 0,72.107°

Nang lwong d&t vao dng Ronghen 4KV twong (rng véi 4Kev=4.103ev chuyén sang don vi
Jun, ta co:

E=hv=h =2,75.10"]

, 4Kev=4.10%1,6.10"°= 6,4.10"°J. ]
Vay khi dat vao ong Ronghen 4KV sé lam xuat hién blrc xa vach pho K(.

* Bai tap tw giai:

3.1. Xac dinh bwéc séng DoBroi cua Electron va Proton chuyén dong véi van toc
106m/s.

3.2. Tinh bwéc séng Do’ Brovi ctia Electron chuyén déng véi van téc 2.108ml/s.

3.3. Electron khéng van téc dau dwoc gia toc qua mét dién trweéng véi hiéu dién thé u.
Tinh hiéu dién thé u, biét rang sau khi tang téc Electron chuyén déng cé buwéc séng Do
Broi bang 1Ao0.

3.4. Xac dinh bwéc séng Do Broi cliia proton dworc ting téc (khéng van téc dau) qua dién
trwdng c6 hiéu dién thé bang 1KV va 1MV.

3.5. Notron vé&i déng nang 25ev bay dén va cham vao Doteri (D 1a dong vi cia hat nhan
Hydro). Tinh buéc sé6ng Do Broi clda hai hat trong hé qui chiéu khoi tam clia chang.

3.6. Chirng minh rang Electron tw khéng birc xa hoéc hap thu lwong tir anh sang, vi néu
dieu nay xay ra thi hai dinh luat bao toan nang lwgng va xung lwvgng sé khéng théda man.

3.7. So sanh bwéc song DoBroi cua Electron véi proton va cua Electron vé&i hat ( khi
chung chuyén déng trong dién trwdng déu co hiéu dién thé 1a u.

3.8. Chum Electron chuyén déng v&i van téc 6.106m/s di vao mét dién trwong déu co
cwdng do dién trwong E = 5v/cm. Hoi Electron phai chuyén dong mot khoang la d bang
bao nhiéu trong dién trwdng dé dé cé bwédc song bang 1Ao.

3.9. Thiét lap biéu thirc cua bwéc séng DoBroi ( cia mét hat vi mé twong déi tinh
chuyén déng vé&i dong ndng D. V&i gia tri ndo ctia D sw chénh léch gitra bwédc séng (
twong déi tinh va buwdc séng ( phi twong dbi tinh khéng qua mét phan tram (1%) dbi voi
Electron va proton.

3.10. Héi phai can mét hiéy dién thé tang toéc bang bao nhiéu ddi véi mét proton dé lam
né cé thé dat van téc twong ng véi bwdc séng Do Broi 1a 10-12cm. Cho biét ban dau
proton dirng yén.

3.11. Dung diéu kién Vunpho-Brac dé tim 3 gia tri dau tién cua hiéu dién thé tang téc ma
v&i nhivng gia tri d6 sé thu dwoc cwe dai nhiéu xa déi v&i chum Electron dap vao bé mat
tinh thé dwéi goc trvot ( = 300. Ngwdi ta quan sat Electron phan xa tr bé mét tinh thé c6
goéc phan xa béng géc téi. Cho biét hdng s6 mang tinh thé d = 2,4A0.

3.12. Khi tang nang lwgng cua Electron thém 200ev thi bwéc séng DoBroi cua né thay
doéi hai lan. Hay tinh buéc séng luc ban dau.

3.13. Proton vé&i bwée song ( = 0,017A0 tan xa dan héi dwéi géc 900 trén mét hat ban
dau dirng yén c6 khdi lvgng gap 4 lan khdi lwvgng cua né. Hay tinh bwédc séng cla
proton bi tan xa.

3.14. Minh hoa diéu kién lwong tlr héa vé Momen ddng lwong qui dao cua ly thuyét
N.Bohr theo bwéc song (, ¢ nghia la chu vi cac qui dao dirng cta Electron trong nguyén
t&r bang moét s6 nguyén lan clia bwédc séng. Hay tinh buwéc séng DoBroi clia Electron tai
qli dao th n.

3.15. Electron v&i dong nang ban dau la 4,3ev dwoc ting toc trong mét dién treong déu
c6 phwong trung v&i phwong chuyén dong ban dau cua Electron va cwong do dién
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trwong E = 92V/cm. Electron phai chuyén doéng mot quang dwong bang bao nhiéu trong
dién dwong 4y dé cé budc séng Do Broi bang 2A0.

3.16. Cho mét chum Electron cé van téc V = 3,65.106m/s t&i dap vao mét khe hep cé bé
I'Oﬂg b=10" -6m, khi do trén man quan sat dit song song voi khe va cach khe mot khoang L=10cm ngucrl ta quan

sat thdy cac van giao thoa nhiéu xa. Tim khodng céach gitra hai cwc dai nhidu xa bac nhét.

3.17. M6t chum Electron dwoc ting téc trong dién trwong véi hiéu dién thé u =
15V di qua khe hep c6 bé rébng b=0,8.10-6m. Hay xac dinh chiéu rong cua cuc dai
chinh nhiéu xa trén mot man quan séat dat cach khe mét khoang L= 60cm va vudng goc
v&i phwong chuyén déng ctia chum Electron.

3.18. Mot chum Electron dap vuéng géc vao mét khe hep c6 bé rong b = 2(m, khi do trén
man quan sat dat cach khe mot khoang 50cm nguwoi ta quan sat hinh nhiéu xa, trong do
cwe dai nhiéu xa trung tdm co bé rong y = 8.10-15m. Tim van toc Electron.

3.19. Cho mét chum Notron déap vao bé mét gi¢i han tw nhién ciia don tinh thé Nhém (Al)
dwei goc trot (= 50. Hang s6 mang tinh thé nhém d = 2Ao. Hay tinh nang lwong va van
toc ctia Notron trng v&i cwe dai nhiéu xa bac nhat quan sat duwoc theo phuwong phan xa.

3.20. Ngoai Electron ngwoi ta con dung cac hat khac dé nghién ctru cau tric mang tinh
thé. Hay giai thich tai sao Notron cham (cé nang lwong c¢& 0,01ev) tan xa trén tinh thé cé
hién twong nhiéu xa rd nét, con Notron nhanh (c6 ddng ndng c& 100eV trd I1&n) thi hién
twong nhiéu xa khdng dwoc rd nét.

3.21. Vi tri trong tam cua mét qua cau khéi lwong 1mg cé thé xac dinh chinh xac dén
2(m. Dwa vao hé thirc bat dinh Hexenbec dé danh gia vé tinh chat chuyén dong cta qua
cau.

3.22. Chuyén déng cua Electron trong dén hinh Tivi sé& tuan theo qui luét vat ly co dién
hay vat ly lvgng t&r. Cho biét hiéu dién thé tang tdc chum Electron bang 15KV va duwdng
kinh chum tia vao khoang 10-3cm.

3.23. Béng nang trung binh cua Electron trong nguyén tir Hydro & trang thai co ban la
13,6ev. Dung hé thirc bat dinh Hexenbéc dé danh gia tinh chat ctia Electron trong trwong
hop nay.

3.24. Tinh d6 bat dinh vé toa dd (x cua Electron trong nguyén ttr Hydro biét rang van téc
Electron bang V = 1,5.106m/s va do bat dinh vé van toc bang (v = 10% cua van téc V. So
sanh két qua tim dwoc véi dwdng kinh d cta qui dao N.Bohr thir nhat va cé thé ap dung
khai niém qui dao cho trwerng hop ké trén khong.

3.25. Gia str c6 thé do dwoc xung lwong cua mot hat chinh xac dén phan nghin. Xac dinh
dd bat dinh cuc tiéu vé tri sb clia hat:
1) Néu hat c6 khéi lwong 5mg va van tbc 2m/s.
2) Néu hat 1a Electron c6 van téc 1,8.106 m/s.

3.26. Xac dinh dé bat dinh ciwc tiéu vé nang lwong ciia mét nguyén tir khi Electron &
trang thai bat dinh do chi trong vong 10-8S.

3.27. b6 rong cua moét vagh quang phd l’yng vé&i bwéc séng 4000Ao bang 10-4Ao. Tinh
th&i gian trung binh dé hé nguyén t&r ton tai & trang thai nang lwgng twong rng.

3.28. Gia thiét dong ning cta mét hat vi mé dang chuyén déng theo dwong thang 13G.
Chirng minh rang (E.(t ( h, trong do (t = (x/v.

3.29. Van dung két qua cta co hoc lwong tir dé tinh cac gia tri cé thé cé cia Momen tir
trng mirc n = 3.

3.30. Nguyén tw co thé cé bao nhiéu gia tri lwong tir s6 j néu né & trang thai c6 lwong tor

s6 s vaG bang
1) S ="%vaG =1
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2) S =5/2 vaG =2 ) o
3.31. Nguyén tw ton tai & trang thai c6 dé bdi g = 3 va Momen toan phan bangG. Hoi
lweng tir sO twong wngG bang bao nhiéu.

3.32. Gia tri Momen toan phan cua Electron bang bao nhiéu khi Momen qui dao cta né
trng lwong tor sOG = 3.

3.33. Xac dinh do6 thay déi Momen qui dao cua Electron trong nguyén tir Hydro khi n6
chuyén tir trang thai kich thich vé trang thai co ban va phat ra buéc séng ( = 972,5A0.

3.34. Hay viét ky hiéu cac s6 hang quang phé cta nguyén tir Hydro biét rang Electron
cua né & trang thai co lwong tlr s6 chinh n = 3.

3.35. C6 bao nhiéu ham song twong rng v&i trang thai n = 3 cua nguyén to Hydro. Hay
viét tat ca cac ky hiéu ciia ham sdng ( trong hai hé lvong t& s6 (n,G, m, ms va n,G, j, mj).

3.36. Tim dd bién thién cua bwéc séng cua vach dé Cadimi rng véi bwéc séng 6438A0
do hiéu trng Diman thwdng khi nguyén t&r dat trong tlr trwdng véi cdm ng tr bang
0,009Tesla.

3.37. Xac dinh d6 I&n can thiét cia cam (ng tir B dé c6 thé quan sat dwoc higu ng
Diman thwéng trong trwong hop pho ké co thé tach dwoc vach phd co buwdc song
5000A0 khoi cac vach lan can v&i dd khac nhau vé buéc song 0,5A0.

3.38. Trong hiéu rng Diman thwéng thi sé hang trng v&i lwong te s6G = 3 sé tach thanh
bao nhiéu mtrc trong tr trdng. Tinh hiéu sO nang lweng gilra hai mirc ké can nhau.

3.39. Trong hiéu trng Diman thwong vach phé rng v&i sw chuyén‘db’i twr trang thai cé
lwong tir s6G = 3 sang trang thai c6G=2 sé tach lam may thanh phan trong tlr trvong. Vé
so d6 cac vach phé theo gian dd mirc nang luong.

3.40. Vach phd Ca c6 bwéc séng ( = 4226Ao0 do hiéu trng Diman bj tach thanh 3 thanh
phan c¢é tan sé khac nhau la 4,22.1010S-1 trong tir trwdng cé cam ng tr B = 3 Tesla.
Hay xac dinh dién tich riéng cta ElectronG.

3.41. M6t dén hinh Tivi hoat dong véi dién ap ting téc 20KV. Tim nang lwong cwe dai
cua photon tia X phat ra ti Tivi do.

3.42. Dung dinh luat Modolay dé tinh bwéc séng vach K( ciia nhdm (z = 13) va Céban
(Z=27).

3.43. Tinh bé day cua I&p vat chat ma tia X xuyén qua né thi cwéng dé chum tia X giam
di 2 1an. Cho biét hé s hap thu tuyén tinh ctia chat dang xét la ( = 0,047cm-1.

3.44. Trong phép do cac vach K( déi v&i cac nguyén té khac nhau nguwei ta thu dwoc cac
két qua sau:

( Sat Fe irng v&i 1,94A0
( Coban Co tng v&i 1,79A0
T cac sb liéu nay hay tim lai nguyén t&r sé cia mbi nguyén té.

3.45. Mét vat hiéu (rng vé&i Pic hap thu K (dinh nhon trén phé tia X goi la pic) 1a 0,15A0
dwoc chiéu bang tia X c6 bwéc song 0,10Ao. Tinh ddng nang cwc dai cla quang
Electron phat ra tlr vo 16p dién t&r K.

3.46. Khi cac tia X c6 bwéc song 0,50Ao0 dap Ién mét vat liéu cho trwéc, cac quang
Electron bat ra tir [&p vd nguyén tlr K chuyén ddng theo mot vong tron ban kinh 23m.m
trong mot tlr trwdng c6 cdm &ng tr B = 0,02Tesla. Tim nang lwong lién két ctia Electron &
I&p vo K trong nguyén tir.
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Chuong IV: CAU TRUC NGUYEN TU THEO CO HOC
LUONG TU

* Tém tat ly thuyét

I. NGUYEN TU HYDRO (VA CAC ION TUONG TUV)

a) Phuong trinh Srodingo dbi véi electron trong nguyén tir Hydro (va céc ion tuong tu) trong
hé toa do cau :

2

izé(rza—“’ +2—1_3(sine@)+ _ _12 %2+2—T(E+§)2\u:0
r-or o rsinaod A rsin“foy” # r

b) Nghiém cua phwong trinh Srodingo : Ham séng.

Wn,/,m (r’ 9, (P) = Rn( (r)Y/m (9’ (P)

V@i n : s6 lwgng tir chinh 1,2,3..G

G: sb lwong t&r quy dao 0,1,2..n-G

m : s6 lwong tr t m =0,61,G62..G[
Dang cu thé ctia vai ham song :

3
> Zr
VAR

1,223
Rz,o Z_S(a_)Z(Z_

\/— [o] a0

Zr)e*g

R __ 1 il
21 \/ﬂ a, a,
Vi ao — Ban kinh quy dao Bohr thi nhat clla H ; ao = 0,53 Ao
1

Y0,0 ﬁ

Y, =, /i sin0.e"
’ 8n
3
Yio= /g cosO
Y, , = /i sin@.sin ™
’ 8n

c) Xac suét tim thay electron theo ban kinh :
dw, =R2,(r).y*.dr
- X&c suét tim thay e theo cac gécG, (:
dW, , =|Y, . (6,¢)[" sin6.dodo
d) Nang lweng cla cac trang thai dirng :
2
En=- Rhc.z—2
) n
e) Murc suy bién :
g=2n°
*Chu y : Hé don vi dang dung Ia hé CGS.
II- CAU TRUC CUA NGUYEN TU PHUC TAP.
a) Nguyén ly Pauli va hé qua :
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* 86 [ trén cung mot 16p : 1a 2n2

n 1 2 3 4 5 6 7
Tén I6p K L M N O P Q
Sé e- 2 8 18 32 50 72 98
* 86 e trén cung moét phan op 1a 2 (1J + 1)
¢ 0 1 2 3 4
Tén phan I6p S p d f g h
So e- 2 6 10 14 18 22

b) Nguyén ly ndng lwong téi thiéu :
( Qui téc xac dinh mirc nang lwong cao thép :
E 2<En1/1 neauna+ /o<nq+ /4

Dun2>n1
( Sw sap xép trang thai theo th tw nang lwong tang dan :
1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p, 7s, 6d, 5f, 7p... v.v...
( So dd cAu hinh clia nguyén t& : Phan anh cach sap xép e- trong nguyén t&r theo cac I6p
va phan I&p.
* Bai tap hwéng dan :

1. Khao sat tw phan bé xac suat tim thay e- theo ban kinh r trong nguyén tir H & trang
thai co ban :

Giai :

O trang thai co ban (n = 1, | = 0) ham séng theo r ¢ dang :

R n/¢ (r) = Rl,o (r) = 2[ij2 eié
a

0o

Vay xac suét tim thiy e- theo ban kinh 1a :

a

o

3 2r
dw, = Rz.rz.dr=4.(ij £ *.rldr

Ham mat dd xac suét :

d 1) &
ot 2] s
dr a

o

Tim cwc tri ca ham :

dp (2Y[( 2). ¥,  *
—p=4[—] [[——J.e or? 4+ 2re a‘l
dr a, a,

Suyra:

(G ( Cwc dai
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_2r
e =0=r=0 }
or =0

Vay kha nang tim thay e- trong nguyén t& Hydrd & trang thai co' ban nhiéu nhét Ia & vung
ban kinh quy dao Bohr th& nhat, it nhat (hay khéng co) la tai tdm nguyén t& (tlrc hat nhan) va
tai vO cuc (ttrc & xa hat nhan nguyén tir).

— Coic

Boi v&i nguyén tr theo co hoc lwgng tir do tuan theo hé thirc bat dinh, e- khong thé coi la
chuyén dong trén quy dao nhuw trong co hoc co dién.

* D4 thi mo ta xac suét tim thay e- trong nguyén t&r H c6 dang :

o = 0.53 A° P

(e} a

2. Viét so d6 cau hinh cua nguyén tir Scandi (Sc), biét s6 thir tw ctia né trong bang tuan
hoan la :GZ = 21.

Giai :
Theo nguyén ly Pauli ta cé thé viét.
182 2s%2p® 3s23p°
— — —
I6p K I&p L I6p M

DPén day theo nguyén ly Pauli Il&p M c6 thé chiva 18e-, nhwng phan Iop 3p chi chira dugc
6e- vay phan I&p 3p khoéng thé chira thém e-. bang lé phal chuyén sang phan I&p 3d tirc van
thudc 16p 3. Nhwng theo nguyén ly nang lwong téi thiéu thi mic 4s c6 ndng lwgng nhd hon
murc 3d. Vay nén e- tiép theo (tirc e- thir 19), s& lam day mirc 4s, m& dau cho I6p 4. Phan 16p
nay chira duwgc 2 e- cho nén e- tiép theo (tirc e- thir 20) sé& 1am day phan I&p nay. Tiép theo, e-
thir 21 dang I€ phai lam day tiép |&p 4p. Nhwng vi I6p 4p ¢b nang lwong nho hon 3d. Vay nén
e- tiép theo (thw 21) se tr& vé chiém phan I6p 3d. Tom lai, so' d6 céu hinh cta Sc cé dang :

1s? 25°2p°® 3s23p®3d’ 4s®
— —— — —
K:2e" L:8e M : 9¢e” N : 2e

Téng cong: 21e-
3. Nguyén tr Hydro & trang thai 1s. Tinh xac suat tim thay e- trong mét hinh cau ban
kinh r = 0,1 ao (ao la ban kinh quy dao Bohr thtr nhat).
Giai :
O trang thai 1s (n = 1,G= 0, m = 0) ham sdng clia e- c6 dang:
Wi100(r0,0) =R, (r).Y,,(0,0)

_2 1 eié 1
ol A
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Ham song & day chi phu thudc r (d6i xirng cau). Xac suat tim thay e- trong mét I6p cau
moéng nam gitra 2 ban kinh (r; r + dr) co thé tich dV = 4 (r2dr, sé la :

2
aw = |\V1,o,o|2 d.Vv =£ L .e%} Anr’dr =

3
ma’

2r 2r

- 4 ——
=——e " 4nr’dr=—-e *ridr
ma’ a’

Xac suét tim e- trong qua ciu ban kinh r = 0,1 ao dwoc tinh béi tich phan :

0,1a, 0,1a, _2r
W = J' dw = I —-e ®.ridr
] 0 a

(o]

Ta c6 tich phan mau :
[x?. e¥dx = —ia(azx2 +2ax + 2) ™
a

Vay nén & day dé ap dung tich phan méau ta dat a =Gta co két qua :

3 _2,
W=—i-£(i.r2+ir+2}e a, g,lao

=—(0,02+0,2+1).e%% +1
=0,0011=1,1.10"°
Bai tap tw giai :
4.1. Tim ham mat do6 xac suat tim thay e- theo ban kinh & trang thai n =2,G=0, m = 0 cho
nguyén tw Hydro.
4.2. Nguyén tir Hydro & trang thai 1s. )
a) Tinh xac suat w1 tim thay e- trong hinh cau (0 ; ao) v&i ao la ban kinh quy dao Bohr thty
nhat.
b) Tinh xac suat w2 tim thay e- ngoai hinh cau do.
c) Tim ty soG
4.3. Ham séng mé ta e- & trang thai 2s 1aG , ‘ _
V@i G. Xac dinh nhirng diém cwc tri cia mat do xac suat. Vé do thj cuaG.
4.4. Viét phwong trinh Srodingo vé&i nguyén tir Heli.
4.5. Viét phwong trinh Srodingo v&i phan te oxy.
4.6. Trong nguyén tr cac I&p K, L, M déu day.
)géc dir)h :
a) Tong so e- trong nguyén tr.
b) SO electron s, sO electron p va electron d.
c) SO electron pcom=0.
4.7. Viét so do cau hinh d6i v&i cac nguyén ttr sau & trang thai co ban :
a) Bo b) Cacbon c) Natri
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4.8. Viét cac s6 lwong tir doi véi tat ca cac trang thai cta nguyén tir Hydro c6 n = 4 vaG=
3.

4.9. Nguyén tr Hydro c6 bao nhiéu trang thai v&i n = 5.

4.10. C6 bao nhiéu ham song 4 (bac suy bién) rng vé&i trang thai nang lwong n =3 cua
nguyén tir Hydro? Hay viet tat ca cac ky hiéu ham song tim dugc trong 2 hé s luvgng tir
tr d6 suy ra mwre suy bién la nhw nhau.

4.11. Viét so d6 cau hinh cta nguyén té Argon (Ar, Z = 18) va Krypton (Kr, Z = 36), tw cau
hinh dé hay nhan xét cac nguyén té nay dwoc xép vao ho nguyén té gi trong bang tuan
hoan Mendeleep.

4.12. 21 electron cuia nguyén t6 Scandi (Sc) dwec sap xép theo cac I&p va phan I&p nhw
the nao ?
4.13. So d6 cau hinh cta nguyén t6 Xeji (Cs) dwoc ky hiéu nhw sau : 1s2 2s2 2p6 3s2 3p6
3d10 4s2 4p6 4d10 5s2 5p6 6s1. Hay xac dinh sO I&p, phan 16p sO e- trong ting I&p phan
I&p va cho biét s6 th(r tw clia nguyén t6 nay trong bang tuan hoan Mendeleep.
4.14.L&p tng n = 3 chira day electron, trong d6 cé bao nhiéu electron :
a)cungcosz=G b) cing cd m =1
cjecungcom=-2  d)cungcosz=Gvam=0
e)cung c6 sz =G vaG=2_
4.15. Tim sO0 e- cwc dai c6 thé co6 trén mét Iép vé con f (phan Iép) va cho cac gia tri
twong tPng cua m va sz.
4.16. Thiét 1ap cau hinh cta nam khi tro dau tién trong bang tuan hoan.

4.17. So vé&i cac khi tro, s6 e- trong cac kim loai kiém nhiéu hon mét. Viét so d6 cau hinh
cuta bon kim loai kiém dau tién.

4.18. Cac Halogen c6 s electron it hon mét so vé&i cac khi tro. Tim so’ d6 cau hinh cua
ba Halogen dau tién.

4.19. Sau khi vé con (phan I&p) 4s dwoc xép day cac e- bat dau xép vao vé con 3d. Mwoi
nguyén té twong ting tao thanh cac nguyén t6 chuyén tiép. Tim so dd ciu hinh dbi voi 3
nguyén td dau ctia nhém nguyén td chuyén tiép d6 (21Sc, 22Ti, 23v).

4.20. Xac dinh khi tro' néu phan I&p 6p bj lap day :

4.21. Tim so dd cau hinh cda kim loai kiém hinh thanh trén co s& cau hinh cua Xe
(Xenon).

4.22. Tim so d6 cau hinh cua mét Halogen véi 1 electron it hon so véi Xe.

4.23. Cac kim loai kiém tho c6 s6 e- nhiéu hon 2 so v&i cac khi tro twong (rng. Tim cau
hinh cta 4 kim loai kiém tho dau tién.

4.24. Tim nguyén t6 c6 ciu hinh 1s2 2s2 2p6 3s2 3p6 3d6 4s2.
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PHANII. VATLY HAT NHAN

Chuong I : HAT NHAN NGUYEN TU
VA DAC TINH CUA NO

* Tom tat ly thuyét :

I. CAU TRUC HAT NHAN :
Hat nhan dwoc ciu tao tlr protdn va notron, goi chung la nuclon.
Téng sb6 nuclon bang sb khéi A
sb protén bang sb the tw Z
sb notrén bang A — Z
Ky hiéu hat nhan :
z X % hay 2 X
Déng vi : La nhikng hat nhan cé sé protén (Z) nhw nhau nhwng sé notron khéc nhau,
vdy nén mét nguyén tb hda hoc cé thé cé nhirng ddng vi khac nhau, ng v&i nhivng khbi
lwong khac nhau.
Kich thwérc hat nhén :

R= RQA% )
Ro: Hang so phu thudéc phwong phap do Ro ( (1,2 (1,4)10-13cm
Il. NANG LUWONG LIEN KET HAT NHAN :
D6 hut khoi :
Am = {[Zmp+(A—Z)mn]—mhn} (1)

véi mp : Khdi lwong hat proton
mn : Khéi lwgng hat notron
mp : Khéi lwgng hat nhan
C6 thé tinh d6 hut khéi theo cong thirc khac :
Am = {[Zm, +(A-Z)m,]-m, |

V6&i mH : Khéi lwgng nguyén t& Hydro
mn : Khéi lwong hat notron
mnt : Khdi lwong cGia nguyén t& (’ng vé&i hat nhan dang xét.
* Cha y : Bon vi khéi lwong trong vat ly hat nhan cé thé Ia gam (Hé CGS); don vij khéi
Iwong nguyén t (dvkint) hay con viét tat 1a U, hodc Mev (xem phu luc).

( Nang luvong lién két :
Nang lwong lién két trai dau voi cong dung dé tach hat nhan thanh nhirng nuclon riéng ré :
(E=-c% Am
- Néu khéi lwong tinh ra dvkint, ndng lwong tinh ra Mev ta c6 cong thire :
AE =-931, 48Am
- Néu khéi lwong tinh ra dvkint, ndng lwong tinh ra jun ta c6 cong thire :
AE =-1,5.10"% Am
( Nang Iwong lién két riéng :
AE
e -2E
A
- Sw bén virng cla hat nhan : Thwdng néu / ? / cang Ién thi hat nhan dwoc coi la cang bén
virng. Tuy nhién theo mau v thi hat nhan bén virng khi sé nuclon (rng véi cac sb 1a : 2, 8, 20,
50, 82, 126.
( Nang lwong lién két ing véi tirng phan céu tao nén hat nhan :
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- Néu hat nhan X dwoc coi la ciu tao tir nhitng thanh phan a, b... thi d6 hut khdi theo cac
thanh phan dé la :
Am'=mg+mp... -mMmy

Nang lwong lién két ’ng véi cac thanh phan dé la :

AE'=c% Am'
Néu (E' > 0: Hat X khadng c6 kha nang phan chia thanh cac thanh phan a, b...
Néu (E' ( 0: Hat X ¢6 kha ndng phan chia thanh céac thanh phan a, b...

lll- CAC MAU HAT NHAN.
- Mau giot : Céng thirc weizacker tinh ndng Iwong lién két caa hat nhan :
E=-(VA+(mMA2/3+(c Z2 A-1/3 + (dx (A-2Z)2 A-1-( (A, 2)
- M4u vé : Cdc sé la (magic) : 2, 8, 20, 50, 82, 126

* Bai tap hwéng dan:
1. Xac dinh nang lwong lién két cta hat doton (1D2) va hat ( (2He4). So sanh nang lwong
lién két riéng cla chang :
Giai :
- béi véi 1D2
AE =931,4 (my + mp — mp)
=931,4 (1, 007825 + 1,008665 — 2,01410)
=931,4. 0, 00239 = - 2, 226 Mev.
- Béi v&i 2He4
AE =931,4 (2my + 2mp — Mye)
=931,4(2.1,007825 + 2. 1,008665 — 4,0026)
=931,4. 0, 03038 = - 28, 295 Mev.

Dé danh gia tinh chat bén virng cia mét hat nhan, nguwoi ta dung khai niém nang lwong lién
két rieng la nang lwong lién két tinh déi véi 1 muclon. Nhw vay, nang lwong lién két riéng cla
hat détén bang :

CAE 2,226

€p ————=-111MeV/n
A 2

Véi hat (:G o )
Vi /?(/>1?D I nén cé thé két luan hat ( bén vi’ng hon hat doton. ]
~ Theo quan niém lwong ter thi hat ( la hat nhan He, c6 so proton = 2 va sonotron = 2 la cac
sO la (magic number) nén no rat béen.
2. Tim nang lwong lién két ctia notron trong hat nhan 8017.
Giai:

~ Nang lwong lién két ctia 1 nuclon ndi chung trong hat nhan c6 gia tri bang nang lwong can
ton dé tach nuclon do khdi hat nhéan ma khong truyén thém cho né dong nang. Trong trudng
hop dau bai, khi tach notron khdi hat 8017 thi con lai dong vi 8016. Sy thay doi khoi lwgng
sau khi tach notron khdi hat nhan sé la:

Am=(M 16 +mn)'M17

O O
Do d6 nang lwong lién két ctia notron trong hat nhan 8017 Ia:
AE =931,4 Am

=931,4 (15, 99491 +1,008665 — 16,99913)

= 4,14 Mev.
Vi (E > 0 nén c6 thé két luan 8017 khéng c6 kha nang phan chia lam phéng ra notron, hay

gay ra phéng xa (-
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* Bai tap tw giai :
1.1. a) C6 bao nhiéu proton va notron trong cac hat nhan cta sau doéng vi cta cacbon :
Bc,hc, e, e, ke o
b) Xac dinh ban kinh cla hat nhanG, biét rang Ro=1,4.10-15m.
1.2. Ban kinh cua hat nhan Urani 92U238 I&n hon ban kinh cua proton bao nhiéu lan?
1.3. Hat nhan H c6 so khoi A =1, s6 thir tw Z =1 vay so proton, notron trong hat nhan
doé la bao nhiéu ?
1.4. Tinh kich thwéc caa hat nhan :
- Hydro (H'
- Nhém 13AI127
BietRo =1, 4. 10- 15m
1.5. Xac dinh cac sé dién tich sé nuclon va ki hiéu héa hoc cua cac hat nhan nguyén tor
2He3, 4Be7, 8015, néu thay proton béng notron va notron béng proton.
1.6. Tinh ndng lwong lién két va nang Iwong lién két rieng cta: 6C12, 8016, 3Li7.
1.7. Tinh nang lwong lién két riéng cta 6C12 va 3Li7. So sanh dé bén virng caa hai hat
nhan nay.
1.8. Tim nang lwong lién két riéng cha cac hat nhan 13AI127 va 79Au197 (cho biét m cua
Au : 196,966 dvKint).
1.9. Tim nang lwong lién két cta hat nhan 10N20 (m = 19,9924 dvkint).

1.10. Nang lwong lién két ctia hat nhan CI35 1a — 298 Mev. Hay tim khéi lwong cua né

theo dvkint.

1.11. Chirng té rang mét dd hut khdi bang 1 dvkint thi ’ng vé&i nang lwong 931 Mev, tir

do suy ra cong thaee (E = (1931 (m.

1.12. Khi clo 12 hén hep clia 2 dong vi bén 1a CI35 v&i khoi lwong nguyén tir 34,969 ham
lwong 75,4% va CI37 voi khoi lwgng nguyén tir 36,966 ham luwong 24,6%. Tinh khoi
lwong nguyén t&r cia nguyén td6 héa hoc Clo.

1.13. Nguyén t6 hoa hoc Bo 1a hén hep cua hai dong vi c6 khéi lwong nguyén tir twong
l'Pnlg la 10,013 va 11,009. M6i dong vi dé c6 ham Iwgng bao nhiéu trong Bo tw nhién? Biét
khoi lwvgng nguyén tr ctia Bo la 10,811.

1.14. Tinh nang lwong lién két chia cac hat nhan 5B11 va 1T3.

1.15. Tinh nang lweng lién két cha cac hat nhan 92U235 va 92U238. Hat nhan nao bén
hon?

1.16. Tinh nang lwong lién két rng vé&i mét muclon trong cac hat nhan Beri 4Be9, dong
29Cu64, bac 47Ag'®.

1.17. Xac dinh nang lwongcan thiét dé bt mét notron ra khéi hat nhan cda déng vi
11Na13.

1.18. Mu6n tach hat nhan 2He4 ra lam hai phan bang nhau thi can mét nang lweng nho
nhat la bao nhiéu? Twong tw, xét trwdng hgp tach hat nhan 6C12 ra ba phan bang nhau.

1.19. Mat tr&i cé ban kinh RT = 6,95.108m va mat do khéi lwgng trung binh (T = 1410
kg/m3. Ban kinh cta n6 sé bang bao nhiéu neu kich thwdc cua mat troi thu nho lai de
mat dé khoi lwgng cdia n6 bang mat dé khodi lwgng chat hat nhan.

1.20. Tinh nang lwong twong tac do lwe day Coulomb gitra hai proton trong hat nhan
2He3 v¢&i gia thiet khoang cach gitra chung bang ban kinh hat nhan.

1.21. Nang lwong lién két cua 2He3 va 1H3 khac nhau bao nhiéu?
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1.22. Tim nénz%zlu’cyng lién két tinh cho mét muclon & cac hat nhan  a) 20Ca40
b) soHg

1.23. Tinh nang lwong can thiét dé tach hat nhan 8016 ra thanh 4 phan bing nhau.

1.24. a) Nang lwong lién két cha hat nhan 39Y89 bang bao nhiéu, biét khéi lwgng nguyén
tlr cua no la 88,93421u.

b) Tinh ndng lwong lién két riéng ctia né ra jun.

c) Can bao nhiéu Kmh dé tach cac hat nhan trong 1 gam 39Y89 ra thanh cac nuclon riéng
ré?

1.25. Phai tdn mét nang lwong bao nhiéu dé dwa ra khdi hat nhan 8016 .
a) Mét notron
b) Mot proton, vi sao c6 sy khac nhau?
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Chuong II : PHAN RA PHONG XA

*Tom tat ly thuyét :
1. Qui tac chuyén dich:

-Phéanra (:

XA oHe* + 2, YA
-Phanra (-: -

zXA ) 1€°% + 244Y°
-Phénra (+: '

zXA * +1e° + z.1Y0
- Phan ra ( : Qua trinh bién dbi noi

ZYA * y > ZYA + y

2. Giai thich hién twong phong xa: ) .

- Phén ra ( : Giai thich-bang hié&r (’ng dwong ngam: Nhém hat ( (2p + 2n) ¢ san trong hat
nhan nang nhwng nhw hat nam trong ho the va sy thoat ra cta né chi giai thich dwoc bang hiéu
trng dwdng ngam.

-Phéanra (:

* oo 0n1 - 1p1 +_1eo+ 01;0
+: 1p1 . on1 ++1eo+ OVo

-Phénra ( : Hat nhén me khi phan ra bién thanh hat nhan con Y. Hat nhan nay & trang thai
kich thich Y*. Khi tr& vé trang thai co ban né phat ra birc xa (.

*

3. Cac dinh luat phong xa va cac dai lweng lién quan :
*N = No e-(t (dinh luat xay dwng ly thuyét(
trong d6 : No : Sb hat nhan c6 kha ndng phan ra phéng xa tai thdi diém ban dau.
N: S& hat nhan cé kha nang phan ra phéng xa tai thdi diém t.
(: Hang sé phan ra phong xa :G
t: th&i gian.
*A=Ao e-(t (dinh luatrat ra ttr thire nghiém(
Trong d6 : Ao Hoat ddng phéng xa (s6 hat nhan phan ra phéng xa trong mét don vi thoi
gian) tai thoi diém ban dau.
A : Hoat ddng phong xa tai thoi diém t.
* Mbi lién hé gika Ava N :
A = (N (Do A =G: dinh nghia)
*ChukybanraT:

A N
A= —= ;N(T)= =2
M= (M=
Lién hé gitra T va ( :
T=T=|n—2=0’693
A A

* Thoi gian séng trung binh :

r:iijth:1:1,44T
N, ? A

* Nhirng cong thirc bién dbi :

CAMT =22 NET = D
_t _t
eA=A2T N=N,2T
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t t

*A=Age- ;N=Nge-
PAGT)E 2

o N (to+T) = Nk

2
( Cong thirc gan dung :
¢ néu (t<<T

NO

+t=1,44.T.In
N

4. Ho phéng xa tw nhién :

A=4n+C
C=0 -Ho Thori
C=2 -Ho Uran

C =3 - Ho Actino — Uran
C =1 - Ho Neptun (siéu Uran)
( Can bang phéng xa. Phuong trinh thé ky: (xét ho phong xa A ( B ( C véi (A (( (B hay
TA >> Tg)
s NB (t) = Aa Na (t)

5. Don vi do phéng xa :

* Hoat d6 phong xa trong mét giady : Becquerel (Bq)

* Curie (Ci) = 3,7.1010 phanra /s.

* Ngoai ra con c6 cac don vi do phéng xa théng qua tac dong ctia né dén co thé nhu :
Ronghen (R), Rad, Rem, Gray (Gy), liéu hap thu D, liéu twong dwong H, hé sb phdm chéat Q...

6. Cac coéng thirc suy rong :
* Dinh luat phéng xa dbi vai khéi lvong :
m=m, e™
Trong dé6 :
mo : khéi lwong chat phong xa tai thoi diém ban dau.
m : khdi lwong chat phéng xa tai thoi diém t.
* Tinh s6 hat nhan N trong M (gam) clia mét chét.

N=M (g).(lg'mOIJ.(6,023.1023 Ng.t8d
A g.mol

hay N = %.6,023.1023
* Tinh hoat d& phéng xa (trong 1s) ctia M gam chét phong xa:

a= M 0,693.6, 023.10%
AT

Chu y : A : S6 khbi cta nguyén tb trong bang tudn hoan.
* Bai tap hwéong dan :

1. Hat nhan khéng bén virng 62Sm147 phan ra va phat ra hat (. Xac dinh san pham phan
ra la hat nhan gi ?

Giai :

( Theo qui tdc chuyén dich ta c6 :

Hay 628m147$ sHet + goY'®
Tra bang tuan hoan ta thy 60Y143 la nguyén t6 Nd Ta viét lai phwong trinh nhw sau :

63 64



62Sm147 2He4 + 60Nd143 ’
2. Tim hoat do phong xa cua 1 gam 88Ra226, biet chu ky ban ra caa né la 1620 nam

Giai :
- S6 nguyén t&r trong mét gam radi la :
éng.tey

- Theo hé thuc gitra (va T ta co:
, 0693 _ 0693  Anaém Jngag

T 1622naé '365ngas  8,64.10°
=1,355. 10" ™
- Hoat dé phéng xa clia mau la:
A =2AN

=(1,355. 10" (2,66. 10"
= 3,612. 10-10 phanra /s.
Gia tri tinh dwoc xép Xi béng 1curie. Tirc don vi do hoat ddng phong xa curie.
1Ci=3,7.10-10 phan ra /s.
Vay 1Ci chinh la hoat d6 phéng xa ciia 1 gam Ra.

3. Tim th&i gian can thiét dé 5mg Na22 luc dau (T = 2,6 nam) con lai 1mg.

GIAI:
Tacd: m=moe-(t
hay : My - e
m
Hay : At=1In M,
m

Theo du bai cho T, ta str dung hé thirc : (=G
Thé vé ta dwoc :
t=1nMe_q 44710 ™
In2 m m
Thé s6 vo ta dworc :
t=1,44.2,6.In5 = (6,04 nam.
Chu y : Ta c6 thé dé dang suy ra cac céng thirc sau :

t=1,44.T.In N,
N

hay t=1,44.T. Ini
A

4. Mot mau KCI ning 2,71 gam nam trong mét kho héa chat dwoc tim thay la chat phéng
xa c6 téc dd phan ra khong dbi 1a 4490 phan ra/s. Phan ra nay dwgc dung dé danh dau
nguyén tb6 Kali, d&c biét [a K40, déng vi chiém 1,17% trong Kali thdng thwdng. Tinh chu ky
ban ra cla déng vi nay. Cho khéi lwgng phan t&r ctia KCl 1a 74,6g/mol.

Giai:
Khéi lwgng phan t&r ctia KCI 1a 74,6g/mol. Vay sb nguyén t&r K trong mau nay la :
NK =Gngtr
Trong s6 cac nguyén ti Kali nay s6 K40 chiém 1,17% sé la :
Nio = (2, 19. 10%). (1,17%)
= (2, 19. 10%?). (0,0117) = 2, 56. 10%°
Theo dinh nghia (ta c6:
dN/dt 4490s™*
N 2,56.10%
Suy ra chu ky ban ra cta Thori la :

A= =1,75.10"s™
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_In2_(In2)(L " /315.10's)
A 1,75.10 s
=1, 25. 109 ndm

T

Chu y : Trong bai todn nay ta da déi thoi gian 1 ndm = 3,15.107s.

5. Bé do chu ky ban ra chia chat phéng xa c6 chu ky ban ra ngan ngweoi ta dung may dém
xung. Trong thoi gian 1 phut dém duwoc 250 xung. Nhwng 1 gi’ sau khi do lan nhat, chi dém
dwoc 92 xung trong 1 phut. Xac dinh hang so phan ra va chu ky ban ra cta chat phéng xa.

vOi

Giai :
Goi n1 — sb hat dém dwoc trong 1 phut dau
n2 — s6 hat @m dwoc trong 1 phat & 1an sau.

Theo dau baita cé :

Ny = k. ANy = k Ny (1-e™)

no = k. AN, = k N, (1—e™
(t = 1 phat (d4u bai)

k = Hé sb ty 1&, khéng dbi so v&i 1 dung cu do

N1 = S6 hat nhan cé & thoi diém ban dau cla 1an do 1.
N2 = Sé hat nhan c6 & théi diém ban diu cla lan do thir 2.
Theo dinh luat phéng xa ta co :

N2 = N1e'“
Tw do :
n, _ Nl(l_e_m) _ A
n, - Nle—xt (1_ef>tm) -
Hay A = E.In&
t n,

Thay s6 ( =Ggid
Chukybanraséla:

T =G gio
hay 0,693. 60 phut = 41,5 phat

* Bai tap tw giai :

21

2.2

2.3.

24,
2.5.

2.6.

2.7.

2.8.
2.9.

. Do phan ra phéng xa ma 92U23p bién thanh chi 82Pb206. Héi qua trinh trai qua bao

nhiéu phanra (,p ?

. Tim xac suat phan ra cta hat nhan phéng xa trong khoang th&i gian T, néu biét hang

s6 phanra (.

Tinh xem bao nhiéu ph:)?m tram hat nhan phong xa bi phan ra trong khoang th&i gian
t = ( (vé&i (1a thdi gian sOng trung binh).

Hay rat ra dinh luat thay déi khéi lwong chat phéng xa theo thi gian.

C6 bao nhiéu phan cia mau Radi (Ra) bi phan ra trong 3240 nam, néu biét chu ky
banra cua né T = 1620 nam.

Xét_méu chira 1000 hat nhan phong xa véi chu ky ban ra T. Héi sau khoang thei gian
t = G con lai bao nhiéu hat nhan.

Mau phéng xa chira 1012 nguyén tir phéng xa trong 1s cé bao nhiéu phan ra, néu T
=1 gio.
Th&i gian séng trung binh cta Radi 1a ( = 2.400 ndm. Xac dinh chu ky ban ra cua né.

Tim chu ky ban ra caa Théri (th) biét rang sau 100 ngay dé phéng xa cta né giam di
1,07 1an.

67 68



2.10. Xac dinh hang s6 phan ra phong xa ( cia Co58 biét rang s6 nguyén tir clia nguyén
to ay ctr moi gio giam di 3,8%.

2.11. Trong 1 gam U238 xay ra 1,2. 104 phan ra trong 1s. Héi hang s6 phan ra va thoi
gian song trung binh cia U238 bang bao nhiéu? Chu ky ban ra bang bao nhiéu?

2.12. Nguon phéng xa Co60 c6 chu ky ban rad T = 4 nam. Luc dau méi ngay c6 1014 hat
nhan cua nguon bj phan ra. Hay tinh s6 hat nhan ctia ngudn bj phan ra trong 2 ngay sau
8 nam.

2.13. Ban dau c6 200 gam Radi. Héi sau 300 niam, lwong Radi con lai 1a bao nhiéu? Cho
biét thei gian séng trung binh ctia Radi 1a ( = 2.400 nam.

2.14. Sau 500 nam cé 10g Radi bi phan ra. Héi lwong Radi ban dau la bao nhiéu ? Cho (=
2.400 nam.

2.15. Bao nhiéu phan Iwong ban dau cta Sr90 c6 chu ky ban ra T= 20 nam.
a) Con lai sau 10 nam, 100 nam
b) Phan ra trong 1 ngay.
2.16. Cho biét chu ky ban ra T ctia Pu239 la 24.000 ndm. Tinh sé phan ra cua 1g chat dé
trong 1s va doéi ra milicuri.

2.17. Tim hoat dé phong xa sau 106 ndm cuia nguén U238, cho biét khéi lwong ctia Uran
la1gvaT=4,5 109 nam.
2.18. Xac dinh tubi cta quang Uran cho biét trong quing c6 ctr 10 nguyén tir Uran thi 2
nguyén t chi. Cho T =4,5. 109 nam.
2.19. Xac dinh tudi trai dat, cho biét ti s6 giira cac hat nhan U235 va U238 1a :
Nu235 1

N 140

V&i chu ky ban ra :
TU235 =7,13.108 nam
TU238 =4,5.109 nam
2.20. Ngwoi ta diing cac hat nhan phéng xa 6C14 dé xac dinh tudi cta vat co. Néu biét
doi v&i 1g C14 vira mdi che tao dwoc may dem ghi 17,5 phan ré/s thi vat c6 méi dao 1én
chira 1g C14 may dém ghi dwgc 350 phan ra/40s co tudi la bao nhiéu? Cho T = 5570
nam.
2.21. Mét manh xwong néng 18g trong mét ngéi mé c6 cho thléy co6 chtra C14 v&i hoat do
112 phan ra trong 1 phut. Héi vat chat hiru co nay da chét bao lau, biét rang thuc vat
song co6 hoat ddng phéng xa tir C14 la 12 phan ra/g-phut? Cho T=5568 nam.

2.22. Mot manh gob lay tir mc}t~chiéc thuyén v& tim théy c6 hoat d6 phong xa C14 Ia 3
phan ra/phuat. Mot Iu’c_rng,gc‘a rr)c’ri twong dy’o’ng cho toc d6 dem xung la 14 xung/phut. Biét
T=5568 nam. Hay tinh tudi chiéc thuyén co.

2.23. Xac dinh hoat dd phong xa ctia 10g U238 biét hang sé phan ra cta né la ( = 4,84. 10-
18’/s.

2.24. Mt cay song co6 hoat dé6 phong xa béi C14 la 15,3 phan ra/g-phat. M6t mau cay
cht,‘at tim thay c6 hoat d6 phéng xa 17 phan ra/phat cho 5g. Xac dinh nién dai ctia cay da
chét. Cho T = 5730 nam.

2.25. Sau 1 nam lwgng ban dau cta mot chat phéng xa giam di 3 1an. N6 sé giam di bao
nhiéu lan sau 2 nam ?

2.26. Sau thoi gian bao lau thi chéat phéng xa giam 1/3 lwong ban dau cta cac hat nhan,
néu chu ky ban ra la 25 gio.

* Mot s6 dé thi tuyén sinh dai hoc :
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2.27. Mét lwong chat phéng xa Radon (Rn222) c6 khéi lwong ban dau la m0=1mg. Sau
15,2 ngay thi d phong xa cua n6 giam di 93,75%. Tinh chu ky ban ré T cua Ra va do
phéng xa cua lwgng chat phong xa con lai. Cho so0 Avogadro NA=6,023. 1023 nguyén
t/mol.

2.28. 79Au200 la mét chat phéng xa. Biét ddé phong xa cuia 3.10-9kg chat doé l1a 58,9G.
a) Tim chu ky ban ra.
b) Hai sau bao lau lwong chat phéng xa giam di 100 1an?
Cho1C;=3,7.10" Bq
Na = 6,023. 102 mol™
Ln, =0,693 In10=23.

2.29. Mét twong goé cé dé phong xa chi bang 0,8 d6 phéng xa cia mét khuc gé cung khéi
lwong méi chat xubng. Biét twong gb phong xa (- tr C14 ( chu ky ban ra T = 5600 nam).
Hay tinh tudi ctia twong. Cho In 0,8 = - 0,2232.

2.30. Khi phan tich mét mau gé ngwoi ta xac dinh rang 87,5% s6 nguyén tir dong Vi
phoéng xa C14 da bi phan ra thanh 7N14. Xac dinh tudi clia mau g6, biét chu ky ban ra
cua 6N14 la T= 5570 nam.

2.31. Luc dau c6 mét mau Poloni 84P0210 nguyén chat la chat phéng xa c6 chu ky ban ra
138 ngay. Cac hat Poloni phat ra tia phong xa va chuyén thanh hat nhan chi 82Pb206.
Hoi Poloni phat ra cac loai phong xa nao? Tinh tudi cia mau trén néu lic khao sat khoi
lwong chat Poloni lon gap 4 lan khoi lwgng chi.

2.32. Dé do chu ky ban ra cia mét chat phong xa nguwdi ta cho may dém xung bat dau
dem tr thoi diem to= 0. Dén thoi diém t1 = 2gi¢ may dem dwoc n1 xung. Bén thoi diem
t2=3t1 may dém dwgc n2 xung, v&in2 = 2,3 n1.

Xac dinh chu ky ban ra clia chat phong xa nay.
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Chucng III: TUONG TAC HAT NHAN
NANG LUONG HAT NHAN

* Tém tat ly thuyét :
1. Cac twong tac hat nhan :
*Tanxadanhdi:a+ X (X +a
*Tan xa khéng dan hdi:a+ X (X* + a'
*Phan &wng hatnhan:a+ X (Y +b
hay : X (a, b)Y
- Tiét dién hiéu dung cla phan &ng hat nhan :
¢ (c: mat dé dong ctia hat c=n.v)
2. M6t s6 dinh luat bao toan trong phan rng hat nhan :

a) binh luat bao toan nang lwong. Hiéu trng nang luong.
(Etoan phan trwéc = (Etoan phan sau
hay  XW;+ 2D, = ZW; + 2D
trong do :
(W : Téng ndi nang cua hat
Wi =mic2 : khdi lwvgng nghi cda hat
% : van téc anh sang
(D : Téng ddng nang cla hat.
Hiéu trng nang lwong :
Q =IW; - W = 2Ds - =D+
Néu Q tinh qua ndi nang :
Q=c?[=m;- Tmg]
Q(Mev) = 931,4 ( (mT - (ms( v&i m tinh qua u
Vi :
Q (0 : phan (rng téa nhiét
Q (0 : phan trng thu nhiét
Q =0 : phan &ng duwoc coi nhw va cham véi dan hoi.
- Trwdng hop tw phan ra cia mét hat dieng yén :
D=0 - Q>0 - Zm7>XIms
+Chiy:
(: l1a d4u lay tdng theo cac hat tham gia.
- Nang lwvgng ngudng cua phan rng thu nhiét :
i~ Ny +m,
W= Q4

Trong dé :
Whn : Nang lvgng ngudng
MA : Khéi lwgng hat nhan A (sb khbi)
ma : Khéi lwgng hat dan a
Q : Hiéu rng nang lvgng
- N&ng luvong kich hoat ctiia phén tng day chuyén :

2
W, = 0,18A%" (5,2 - 0,117 ZX) Mev

Trong do : A : S6 khoi
Z : SO thr tw clia hat nhan phan hach.
b) Binh luat bao toan nang Iwong (hay xung lwong).
z Pr= z Ps
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P : Xung 166ing cuia hait
Chu y : Xung lwong la mét dai lvong cé hudng. Trong khuén khé gido trinh nay, méc du hat
nhén |a cac hat vi md nhung ta ¢ thé ap dung qui téc céng vecto théng thudng.
Cac trwong hop dac biét :
- Néu Ia va cham dan hdi trwc dién gitra cac hat nhan thi phwong chuyén déng trwdc va sau
va cham khong thay ddi, ciing nam trén mét dwdng thang, chi dbi huwéng. Vi vay ta co thé viét
dinh luat dwéi dang vé hwéng, chd y qui dinh dau :

>Pt=2Ps

- Trwong hgp hat nhan dang yén trwdc twong tac, hat dan a cé xung lwvgng Pa va sau va
cham cac hat c6 xung Ilwvong Py, Pb. Cac xung lwong nay tao thanh mot tam giac, bai toan tr&
nén don gian hon.

Chui y : Trong cac bai todn so cap chi can tinh dén 2 dinh Iudt béo toan trén la di va can
phdi hop chung thanh mét hé phuwong trinh.

¢) Céc dinh luat bao toan khac cta phan trng hat nhén :
- Bao toan mé men dong lvong :G
- B&o toan sb nuclon : (AT = (As
- Bao toan dién tich : (ZT = (Zs
Ngoai ra con c6 cac dinh luat bao toan khac nhw : bao toan spin, bao toan cac tich (lepton,
barion...) bdo toan sé la, chan I v.v..., tly thudc vao tinh chéat phirc tap clia phan rng.

* Bai tap hwong dan :
1. Tinh hiéu &rng nang lwong trong cac phan trng hat nhan:
a) sLi’ + {H' — ;He® + ;He’
b) 7N™ + ;He* — 50" + 1H'
Giai :
a)Taco:
Q=9314 (Zm'r - st) =9314 (m|_i + My — 2mHe)
=931,4 (7,01601 + 1,007825 — 2.4,0026)
=17,35 Mev
Q (0 : Phan tng téa nhiét.

b) Q =931,4 (MmN + Mpe - Mo - My)
=931,4 (14,00307 + 4,0026 — 16,99914 — 1,007825)
=-1,21 Mev
Q ( 0 : Phan &rng thu nhiét.
2. Tim ngwdng cua phan rng hat nhan :
c2 (d, n) NIE
Giai :
Tacd:Wn =G
Tinh Q:
Taco Q=931,4 (mc+md - mn—mN)
= 931,4 (12 + 2,014 — 1,008665 — 13,00574)
=-0,35 Mev

W, =035 %2 0.4 Mev

3. Chum proton do'n nang c¢6 déng nang 1 Mev ban vao mét bia Li, sau dé c6 phan tng :
sLi” + {H' - oHe® + ;He?
Tim doéng nang ctia mdi hat ( va gdc gitra cac phwong bay cia ching, néu 2 hat bay ra ddi
xrng v&i phwong téi cda chum proton.
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Taco:Q=(Ds- (DT
=2D, - D,

T dé G

Tinh Q:

Giai :

Tacé Q=931,4 (mLi+ mH -2mHe) = 17,35 Mev (xem bai 1)

Thay vao :G

Theo gia thiét, 2 hat ( bay déi xtrng
v&i phwong clia chum proton (hinh vé)
do dé6 ta co dinh luat bao toan xung lvgng
nhw sau :

P
Pmcos.gz—'D
2 2

Pa

(il
2
—>

P. Pr

Trong dé : Pp va P( la xung lwgng cua hat proton va hat (; ( Ia géc hop b&i phwong cta 2

hat ( :

- Ta c6 biéu thirc lién hé gitra ddng nang va xung lwong :

P2 =2mD
Thay vé :

1/2maDa.cosg=«/2mpr

Tw do

Thay sb

Suyra: 6 = 170° 30’

4. Xac dinh dong nidng cta 2 hat nhan Hydro 1H1 ban vao nhau va nhiét dé chuyé,n dong
nhiét twong (rng clia n6 dé co thé xay ra phan (ng tdng hop hat nhan, la ngudn gbc nang
lwong cia mat troi, biét ban kinh hiéu dung ctia 1H1 1a R =0,8 fm.

Vi hai hat 1H1 ding yén tirc
thdi: khi chung vwra cham
nhau nén ddng nang ban
diu clGa ching chuyén ddi
hoan toan thanh thé nang
tinh dién (theo dinh luat bao
toan co nang trong va
cham). Vi khoang cach gilra
2 tam cla chung la 2R ta cé

_ 99, € (48107")
2R 2R 2.0,8.10
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E=7,2.10" erg

7,2.10”

Hay E 1,6.10°°

Pay la ddong nang ma méi hat proton can cé dé théng lwc day Coulonb va twong tac voi
nhau, tao thanh He. Nguwoi ta con goi day la do cao ctia bd thé Coulond ctia proton.

- Nguwoi ta da chirng minh dwgce rang trong plasma can bang nhiét dé6 wng vé&i déng nang
cta hat chuyén dong véi van tdc xac cé suét Ién nhat dwoc tinh bang cong thirc :

E=KT
Trong d6 k : hdng sb Bolztmann = 1,38.10-16erg/K0

=450Kev ~0,5Mev

E
Suy ra = —
y K ‘
Vay nhiét d6é ctia Plasma gom cac proton c6 déng nang E nhw trén sé la :
-7
T2 _ (2107er9 oo ke

1,38.10 *°erg/ K°
Nhiét dé nay la c& ca ti dd kelvin. Tuy nhién, trong thwc té chi can nhiét dd c6 chuc triéu
kelvin (107K) la co6 thé xay ra phan rng. Nhiét d0 & tam mat tr&i vao c& 15. 107K).

5. So sanh nang lwong téa ra trong 16 phan tng hat nhan bang phan hach Uran U235 va trong
bom khinh khi, tong hop cac hat Doteri, néu cing mét lwgng nguyén liéu Ié,1kg? Tinh ra
Kwh. Cho biét s phan hach ciia mgt hat nhan Uran téa ra 200Mev va sy tong hop Dotri
1D2 + 1D2 ( 2He4 tda ra 23,8Mev.

Giai :
Nang lwgng téa ra khi phan hach 1kg U235 1a :
E. = 6,023.10%.200.1,6.10 "
1 235.3,6.10°
Nang lwong tda ra khi tdng hop 2 hat 1D2 dé thanh moét He la:
E, = 6,023.10%.23,8.1,6.10 "
? 2.2.3,6.10°
Nhw vay nang lwgng tda ra khi t6ng hcp ‘hat nhén I&n hon khi phan hach (c& 160 triéu Kwh
va 23 triéu Kwh cho 1kg nguyén liéu). Gap gan 7 lan.
Chua y : 1Tkwh = 1000G. 3600s = 3,6.106J

=2,3.10"Kwh

=15,9.10"Kwh

* Bai tap tw giai :
3.1. Khi ban notron vao hat nhan 7N14 ta thu dwoc 6C14. Viét phwong trinh ctia phan
rng.
3.2. 2 phan trng sau day phan rng nao cé6 thé xay ra :
a) 3|_i7 + 1H1 — 2He4
b) N™ + ;He* — 40" + 4H'

3.3. Phan (rng phan chia doton bang ( dworc viét :
1H2 +y= 1H1 +0n1

Tinh khéi lwong ctia notron, biét ndng lwong cla ( = 263 Mev, ddng nang cta proton tao
thanh theo sy ion hda ctia ching la 0,22 Mev. Dong ndng ctia notron coi nhw bang déng nang
cua proton.
3.4. a) Qua trinh phéan ra sau day cé tw xay ra dwoc hay khong? 4Be9 =2H4 + on1

b) Thr xac dlnh nang lwong nhd nhat cla lwong tr ( dé co thé xay ra phan (rng : 4Be9 + (

= 2H4 + on'

3.5. Xac dinh nang lwong nhé nhat cua lwong tir ( phai cé6 dé lam cho phan rng sau cé

thé xay ra :

6C12 +ty—> 32H4
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3.6. Thir khao sat xem hat nhan uran c6 s6 khéi A c6 thé vé thanh 2 manh (2 hat nhan)
c6 so khoi la Ay, Ay sao cho :
A1+A2=A; Z1+Z22=2;A1(A2; 21 (Z2 duwgc khdng?
3.7. Xac dinh hiéu trng nang lwong cta cac phan trng sau :
a) Li’ (p, n) Be’ c) Li’ (o, n) B
b) Be® (n, y) Be™ d) 0% (d, a) N™
3.8. Tinh nang lwong cua cac phan rng nhiét hat nhan dung Dotéri lam nhién liéu sau
day :
a)1H2+1H2—>1H3+1H1 c) 1H2+2H63—) 2H4'*'1H1
b) 1H? + {H* - He® + on' d) H* +H® — H*+ .0’
3.9. Tinh cac rao Coulomd cua cac hat nhan 8016, 41Nb93, 83Bi209 dbi v&ii mot proton.

3.10. Xem bai toan 3.9. So sanh rao Coulomd vé&i nang lwong ngwéng trong cac trwong
hop sau :
80"° (p,d) 80'°, 41ND* (p,d) 41ND*2, 83Bi** (p,d) 83Bi*™

3.11. Ngweoi ta dung hat dan Doton (d) cé6 nang lwong 1a 0,6 Mev ban pha vao mét bia cé
chtra doteri. Hay tinh nang lwong clta notron bén ra tlr  doteri theo phwong vudéng géc
véi phwong clia van tbc doton dan.

3.12. Gia s hat nhan 2He4 vé&i dong nang ban dau la 1 Mev dén va cham dan héi véi hat
nhan 3Li6 (ban ddu xem nhw ding yén) sau khi va cham hat nhan li ti nhan ddéng nang
chuyén déng vé phia trwéc bi 1éch di mot goc 300 so véi phwong chuyén déng ban dau
cua Heli. Hay tinh ddng nang ma hat nhan Liti nhan dwoc sau va cham. Cho cac khoi
lwong :

Mpe = 4dvkint (4u)
m_e = 6dvkint (6u)

3.13. Proton c6 bwéc séng ( = 0,017A0 tan xa dan héi dwéi mét géc ( = 900 so véi hat
nhan dirng yén co khoi lwvgng gap 4 lan n6. Tim buwdc song DoBroi clia proton sau tan
Xa.

3.14. Trong sw va cham dan héi gitra notron va proton ctr méi 1an va cham notron truyén
cho proton bao nhiéu phan dong nang, néu sau khi va cham notron bi |éch di khoi hwéng
ban dau mot goéc 450 cho khoi lvgng 2 hat 1a nhw nhau.

3.15. Bai trén la cach thu nhan notron cham bang cach cho notron nhanh di qua nhirng
chat chira Hydro (nhw paraphin...) néu dong néng ban dau ctia notron la Eo = 4,6 Mev thi
sau bao nhiéu lan va cham né sé giam xudng 2,3 Mev?

3.16. Khi phén hach 1g U235 c6 bao nhiéu nang lwgng (tinh ra erg) dwoc téa ra? Cho
khéi lworng nghi clia Uran la 2,2.105 Mev va ct¢r moi dong tac phan chia 1 hat nhan Uran
tda ra khoang 200 Mev?

3.17. Tinh s6 nhién liéu tiéu phi 1 ngay dém (24h) cho mét 16 phan (rng hat nhan cong
suat 200MW, nhién liéu dung la Uran lam giam v&i ham lwgng U235 la 20kg/tan, thém
vao do la hién twong bat notron khi phan chia chiem 85% toan bd so hat nhan.

3.18. Hay xac dinh nang lwong téa ra trong bon khinh khi khi téong hop dwoc 1g He, néu
biet phan trng xay ra trong bom khinh khi la :
1T+ 1D? - sHe* + on’

3.19. a) C6 bao nhiéu nang lwong téa ra trong qua trinh phan chia 1kg 92Uran U235 trong
16 phan rng hat nhan?
b) Can phai dét mét lwong than bang bao nhiéu dé co6 thé cé mét lwong nhiét nhw thé, biét
nang suat tda nhiét ctia than bang 2,93.107J/kg ?
3.20. Trong phan rng 7N14 ((, p) ddng nang cua hat ( bidng W1=7,7 Mev. Xac dinh géc
gitra cac phwong chuyén dong cla hat ( va ctia proton cho biét ddng nang cla proton la
W2 = 8,5 Mev.
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3.21. Tinh nang lwong téa ra khi tdng hop 1kg Hidro thanh Heli biét ci» méi hat nhan
Heli dworc tao tir 4 Hydro téa 4,2.10-12J.

3.22. Tinh nang lwong téa ra trong cac chu trinh p — p (proton — proton) va chu trinh
Cacbon cua mat troi.

3.23. Biét rang ct¥ 1g hat nhan Hydro trong phan trng nhiét hach chuyén hoan toan thanh
cac hat nhan Heli thi bi hut di 1% khoi lwong. Tim nang lwgng giai phong khi 4 hat nhan
Hydro tong hgp thanh 1 hat Heli.

3.24. Néu nang lwong mat tréi dwore tao ra theo chu trinh Cacbon, hay tinh :

a) Lwong Hydro bién thanh Heli sau mdi giay, néu biét cong suat cta chu trinh trén 1a
3,9.1026w (hay cho hang s mat tr&i la 1,96 cal/cm2. Phut).

b) M&i nam mat trdi hut di mot khoi lwong la bao nhiéu? Tinh ra kg va so sanh voi khoi
lwong mat troi. Cho khoi lwong mat tréi la 1,98.1030kg.

c¢) M&i ndm cé bao nhiéu tAn hat nhan khi dwoc tao ra va mét di bao nhiéu tAn Hydro.

3.25. Tr két qua cac bai trén, hay tinh xem dw trir Hydro cua mat tr&i du dung trong bao
nhiéu ném, néu cho rang Hydro chiém 35% khoi lwgng mat tréi va coi blrc xa mat tréi la
khong doi. Cho khoi lwgng mat troi la 1,98.1030kg.

3.26. Mdi phan hach hat nhan 92U235 bang notron téa ra mét ning lwong hivu ich la 185
ev. Mc:)t 16 phan ng cong suat 100MW dung nhién ligéu U235 phai can bao nhiéu thoi
gian dé tiéu thu het 1kg Urani ?

3.27. Tinh nhiét do can thiét dé tao ra phan (rng nhiét hach trong chat plasma doteri (hén
hop trung hda gom e- va cac hat nhan dwong doteri).

3.28. Tinh nang lwong dwoc gidi phong khi tdng hop 2 hat nhan doteri thanh hat ( trong phan
trng nhiét hach.

* Mot s6 dé thi tuyén sinh dai hoc.

3.29. Ban pha 147N dirng yén bang hat ( ¢c6 déng nang E( thu dwoc hat proton va mét hat
nhan x v&i mx = 16,99474. Viét phwong trinh diy dd ctia phan tng. X 1a hat nhan gi? So
sanh tdng dong nang cla cac hat tao thanh véi dong nang cla hat ( ban diu va tinh do
chénh léch dé ra Mev. Phan (rng nay tda hay thu ndng lwong ? Cho khédi lwong cla céac
hat nhan mN = 13,999u, mp = 1,0073u, m(=4,0015u v&i u la dvkint tinh nhw sau:
u —931( Mev

CZ

3.30. Cho phan rng hat nhan :
on' +°%5Li T+a+4,8Mev
a) Tinh khéi lwong clia hat nhan Li
b) Tinh nang Ilwgng tda ra khi phan tich hoan toan 1g Li.
Cho m, =1,0087u; mr=3,016u
M, = 4,0015u ; u:931( Me"j

C2

); c lag vaan toac aunh saung.

NA = 6,02.1023 hat/mol
(B6 qua dong nang)
3.31. Dong vi 92U234 phéng xa ( bién thanh thori (Th)
a) Viét phwong trinh phan &ng.
b) Phan &ng trén téa hay thu nang lvgng?
c) Néu san phadm phéng xa chi cé Th va (. (khéng kém () thi ddong nang va van tbc méi
hat ( va Th la bao nhiéu?
cho my,=4,015u; my = 233,9904 u.
mmh = 229,9737 u ; u =931 Mev/c.
3.32. Cho hat ( ¢c6 déng ning W( = 4 Mev ban vao hat nhan nito dirng yén gay ra phan
ng : (+7N14 > H' + X
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1) Xac dinh X
2) Tinh nang lwvgng cua phan ng hat nhan (theo don vi Mev).
3) 2 hat sinh ra c6 cung dong nang
a) Tim van téc méi hat.
b) Tim géc tao béi hai hat bay ra sau phan &ng :
Cho : m, = 4,002603 u ; mn = 14,003074 u
my =1,007825u; myx=16,99133u
1u=1,66.107kg = 931,5 (MeVJ

C2

3.33. Hat nhan poloni T) phéng xa phat ra mét hat ( va hat X :
2P, s a+X

a) Hay cho biét ciu tao cGa hat nhan X. Phan ra nay tdéa ra bao nhiéu nang lwong? Tinh
nang lwong nay ra Mev. Cho biét:

m (Po) = 209,9373 u ; m (X) = 205,9294 u

me =4,0015u; 1u = 931 (Mev/c?).

b) Néu khéi lwgng ban dau ctia mau Poloni la 2,1g thi sau 276 ngay sé c6 bao nhiéu hat
( dwoc tao thanh? Cho biét chu ky ban ra cua poloni Ia T = 138 ngay; sb Avogadro
NA=6,02.1023 hat/mol.

c) Trong phan ra tiéu hat nhan poloni dirng yén. Hay tinh ddng nang cua hat ( dwoc tao
thanh.
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Chwong IV:

CAU TRUC NGUYEN TU THEO CO HOC LUONG TU
* Tém tat ly thuyét

I. NGUYEN TAC TU’ HYDRO (VA CAC ION TUONG TY)
a) Phuong trinh Frodingo doi vai electron trong nguyén t&» Hydro (va cac ion twong tw)
trong trong toa dd cau :
= ey, L Gney, L v 2N ey K—)
6 6r r’sin6oo 0" r’sinf0oy® h
b) Nghiém cua phwong trinh Frodingo : Ham séng.
Vo (16,0) =R, (Y, (6,¢)

Voin : s6 lwgng ti chinh n=123.G6
G: s0 lwgng phén t quy dao ¢ =0,1,2...n-G _
m : sO lvgng tor tw m =0,G61,G 2...G[

Dang cu thé ctia vai ham song :

3
Zr

= Zr

Z \? ‘;

Rl,o ZZ[aoj °
Zr e‘a

20:__52__
\/—( )%( 0)

Z): (- Ty
\/_ 0 O
V&i ao — Ban kinh quy dao Bohr th nhét cda H ; ao = 0,53 Ao
1
Y0,0 =

Jar

Y, =, /i sin@.e"
’ 8n
3
Yo = /Q cosO
Y, , = /i sin@.sin ™
’ 8n

c) Xac suét tim thay electron theo ban kinh :
dW, =Ry, (v).y*.dr
- Xé&c suét tim thdy e theo cac goécG, (:
W, =[Y,.(6,¢)| sine.de.de
d) Nang lwgng cua cac trang thai dirng :
2
En = - Rhc. Z—
n’
e) Mdre suy bién :
g = 2n?
*Chay : Hé don vi dang dung la hé CGS.
Il- CAU TRUC CUA NGUYEN TU PHUC TAP :
a) Nguyén ly Pauli va hé qua :
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* 86 [ trén cung mot 16p : 1a 2n2

n 1 2 3 4 7

Tén lép K L M N Q

Sb e- 2 8 18 32 98
* 86 e trén cung moét phan op 1a 2 (1J + 1)

Y 0 1 2 5

Tén phan I6p s p d h

SO e- 2 6 10 22

b) Nguyén ly nang lwong toi thiéu : )
( Qui tac xac dinh mirc nang lwvgng cao thap :
<En1€1 neauna+ /o< nq+ /4

En2€2
Dun2 >n1

( Sy sép xép trang thai theo thi tw ndng lwong tang dan :
1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 3s, 4d, 5p, 6s, 4f, 5d, 6p, 7s, 6d, 5f, 7p... v.v..
( So dd cAu hinh cla nguyén t&r : Phan anh cach sap xép e- trong nguyén tu theo cac lop

va phan Iép.
* Bai tap hwéng dan :

1. Khao sat tw phan bd xac suét tim thiy e- theo ban kinh r trong nguyén t&r H & trang thai co

ban :

O trang thai co ban (n = 1, | = 0) ham séng theo r ¢ dang :

R Nt (= Rl,O (N= 2(iJ2 e_é
a

0o

Vay xac suét tim thay e- theo ban kinh 1a :

3 o
dWr=R2.r2.dr=4.(ij e *.r’dr

Ham mat dd xac suét :

3 o
p=d—W 4(1j % r?
dr a,

Tim cwc tri ca ham :

3 2r _2r
%z{ij [[—EJ £ *r®+2re *
dr a, a,

Suyra:
(G ( Cuwc dai
_2r
ee*=0r=w _ Céic
or =0 e

Vay kha nang tim thay e- trong nguyén t&r Hydré & trang thai co ban nhiéu nhat la & ving
ban kinh quy dao Bold th& nhét, it nhat (hay khéng co) la tai tAm nguyén t& (trc hat nhan) va
tai vo cuc (tlrc & xa hat nhan nguyén tr).

DPbi voi nguyén t&r co hoc lwong tir do tuan theo hé thirc bat dinh, e- khong thé coi la
chuyén ddng trén quy dao nhu trong co hoc cb dién.
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* D4 thi mo ta xac suét tim thay e- trong nguyén t&r H c6 dang :
p

ag = 0.53 A°

2. Viét so db cAu hinh cla nguyén t&r Seandi (Sc), biét s6 tht tw clia n6 trong béng tuan hoan
la :GE = 21.

Giai :
Theo nguyén ly Pauli ta cé thé viét.
182 2s%2p® 3s23p°
— —— —
lop K l6p L lop M

Dén day theo nguyén ly Pauli I&p M c6 thé chira 18e-, nhwng phan I&p 3p chi chira duoc
6e- vay phan I&p 3p khéng thé chiva thém e-. Dang 18 phai chuyén sang phan 1&p 3d tiéc van
thudc 16p 3. Nhwng theo nguyén ly nang lwong téi thiéu thi mic 4s co ndng lwgng nhé hon
murc 3d. Vay nén e- tiép theo (tirc e- thir 19), s& lam day mic 4s, m& dau cho I6p 4. Phan 16p
nay chira duwgc 2 e- cho nén e- tiép theo (ttrc e- thir 20) sé& l1am day phan I&p nay. Tiép theo, e-
thir 21 dang |8 phai lam day tiép I&p 4p. Nhung vi I6p 4p cé nang lwong nhd hon 3d. Vay nén
e- tiép theo (thtr 21) sé tr& vé chiém phan I&p 3d. tém lai, so d6 cau hinh cltia Sc ¢é dang :

1s? 2s°2p°® 3s23p®3d’ 4s®
— — — —
K:2¢e" L:8e M : Qe N:2e =21¢e

3. Nguyén t&r Hydro & trang thai 1s. Tinh xac suét tim thay e- trong mét hinh cau ban kinh r =
0,1 ao (ao la ban kinh quy dao Bohr th(r nhat).
Giai :
O trang thai 1s (n = 1,G= 0, m = 0) ham tng cla e- c6 dang :
Wi00(10,0) =R ((r).Yy,(0,9)

_2 1 eié 1

_ Ham song & day chi phu thudc r (d6i xirng cau) xac suat tim thay e- trong mét I6p cau méng
nam gilra 2 ban kinh (er + dr) c6 the tich dV =4 (r2dr, sé 1a :

na’

0o

2
aw = |‘V1,o,0|2 dV= [ L .e"’J Anr’dr =
_er _2r
=——e " 4nr’dr=—e *ridr

ma, o

Xac suét tim e- trong qua ciu ban kinh r = 0,1 ao dworc tinh b&i tich phan :
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0,1a, 0,1a, 2r

W = J.dW Iie radr

0,1a, _2r
=i .[ rée ®.dr
Ta co tlch phan mau :
IX?. e™dx = —is(azx2 +2ax + 2) @™
a

Vay nén & day dé ap dung tich phan mau ta dat a =Gta c6 két qua :
3 —ir

W:_%'&(iz'r2+ir+2j-e a, g,la'J

a, 8\a; a

(o]

2
2 , 2 2
=—| Sr’+—=r+lle ™ ™
a2 a,

=—(0,02+0,2+1).e% +1
=0,0011=1,1.10"

0

Bai tap tw giai :

4.1. Tim ham mat dd xac suét tim thay e- theo ban kinh & trang thai n = 2,G= 0, m = 0 cho

nguyén t&r Hydro.

4.2. Nguyén t&r Hydro & trang thai 1s.

a) Tinh xac suat w1 tim thét e- trong hinh cau (0 ; ao) véi ao la ban kinh quy dao Bohr thir
nhat.
b) Tinh xac suit w2 tim thay e- ngoai hinh cau do.
c) Tim ty s6G
4.3. Ham séng mé ta e- & trang thai 2s 1aG
V@i G. Xac dinh nhirng diém cuwce tri ciia mot dd xac suét. Vé do thi ctaG.

4.4 Viét phuong trinh Srodingo véi nguyén tir Heli.

4.5. Viét phwong trinh Srodingo’ v&i phan td oxy.

4.6. Trong nguyén t&r cac l6p K, L, M déu day.

Xac dinh :
a) Tong s e- trong nguyén tr.
b) Sé election s, sb election p va election d.
c) Sé election pco m=0.
4.7. Viét so d6 cAu hinh dbi véi cac nguyén tlr sau & trang thai co ban : a) Bo b)
Cacbon c) Natri

4.8. Viét cac sb lwong tlr dbi voi tat ca cac trang thai clia nguyén t& Hydro cé n = 4 vaG= 3.

4.9. Nguyén t&r Hydro cé bao nhiéu trang thai v&in = 5.

4.10. C6 bao nhiéu ham séng 4 (bac suy bién) (rng v&i trang thai nang lwong n = 3 cGia nguyén
t&r Hydro? Hay viét tat ca cac ky hiéu ham séng tim dwoc trong 2 hé sb lwong ti tir d6 suy
ra muc suy blén la nhw nhau.

4.11. Viét so d6 cAu hinh cla nguyén td Argon (Ar, Z = 18) va Krypton (Kr, Z = 36), ttv cau hinh
do hay nhan xét cac nguyén t6 nay duoc xép vao ho nguyén té gi trong lwong tudn hoan
Mendeleep.

4.12. 21 electron cta nguyén t6 Scandi (Sc) duwoc sap xép theo cac I1&p va phan I6p nhw thé
nao ?

4.13. So dd cau hinh cla nguyén té Xeji (C5) dwoc ky hiéu nhw sau : 1s2 2s2 2p6 3s2 3p6
3d10 4s2 4p6 4d10 5s2 5p6 6s1. Hay xac dinh sé 1&p, phan 16p sb e- trong tirng I&p phan
|&p va cho biét sb thir tw clia nguyén tb nay trong bang tuan hoan Mendeleep.

4.14. L&p ng n = 3 chira day electron, trong d6 cé bao nhiéu electron :

a)cungcosz=G b) cung cé m = 1
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c)cungcdém =-2 d) cung c6 sz=Gvam=0
e) cung c6 sz =G vaG=2

4.15. Tim sb e- cuc dai cé thé cé trén mot I6p vé con f (phan I6p) va cho cac gia tri twong trng
cla m va sz.

4.16. Thiét 1ap cAu hinh ctia ndm khi tré dau tién trong bang tuan hoan.

4.17. So v6i cac khi trd, sb e- trong cac kim loai kiém nhiéu hon moét. Viét s& dd ciu hinh cla
bon kim loai kiém dau tién.

4.18. Céac Halogen c6 sb electron it hon mét so v&i cac khi tré. Tim so dd céu hinh cta ba
Halogen dau tién.

4.19. Sau khi vd con (phan 16p) 4s duwoc xép day cac e- bat dau xép vao vé con 3d. Mudi
nguyén t twong (rng tao thanh cac nguyén t6 chuyén tiép. Tim so' d6 cau hinh déi voi 3
nguyén té dau ctia nhém nguyén td chuyén tiép d6 (21Sc, 22Ti, 23v).

4.20. Xac dinh khi tré néu phan 16p 6p bi lap day :

4.21. Tim so dd cAu hinh ctia kim loai kiém hinh thanh trén co s& ciu hinh ctia Xe (Xenon).

4.22. Tim so dd cAu hinh cia mot Halogen véi 1 electron it hon so véi Xe.

4.23. Cac kim loai kiém thd c6 sb e- nhiéu hon 2 so véi cac khi tré twong (rng. Tim cAu hinh
cla 4 kim loai kiém thd dau tién.

4.24. Tim nguyén tb c6 ciu hinh 1s2 2s2 2p6 3s2 3p6 3d6 4s2.
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Chwong IV

CAU TRUC NGUYEN TU THEO CO HOC LUONG TU

2 r 2
4.1. p(r)ztgj(z—a—j e %

a) W, = 0,324
4.2. b) W, = 0,676
oM _ 509
W,

2

4.3. Xac suat tim thay e- trong khoang ((; (+d() (G
Xét hamG

P ‘ 0 0,76 2 5,24

o0

()| p*

. o~ max\ > ma\ .

0

Mat do xac suét cuyc dai tai:
(=076va( =524

va bang khéng tai :

p = 0, p = 2, p =0
4.4. Ham séng cua hai e- phu thudc vaoG vaG: é
Phwong trinh Sroding c6 dang:

2me
Ay +A2\V+7(E_U)\V:0

trong do:

r1 r2 r12
(chd y: Hé don vila CGS)
4.5.Cacchisd:i,j...=1,2,3...8 Electron, A, B la hai hat nhan, ta ¢c6 ham séng:G
Phuwong trinh Sroding c6 dang:

2me
LA +==(E-Uy=0

voiG
4.6.2)2(1°+22+3%) =28
b) 6 electron s la (1s)2; (2s)2; (3s)2
12 electron p gém (2p)6; (3p)6
10 electron d gébm (3d)10
c) 4 electron ( c6 m = 0 gdm (2p)2 va (3p)2

4.7. a) 1s%2s%2p’ -B;Z=5
b) 1s%2s%2p? C;Z=6
c) 1s°2s?2p®3s’ Na; Z = 11

4.8. V&i n = 4 ta c6 mirc suy bién G = 2n2 = 2.16 = 32, nhwng v&iG = 3, chi c6: g = 2(lJ =1)
=2(2.3+1) = 14

Céc trang thai do (rng v&i cac sb lwong tir sau (viét theo th tw n, |, m, sz2):
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4,3 -3 & 4,3,—3;—1
2 2
4;3;—2;l 4;3;—2;—l
2 2
4;3;—1;l 4;3;—1;—l
2 2
4;3; 0;1 4;3; o;—l
2 2
4;3; 1;1 4;3; 1;—3
2 2
4; 3; 2;1 4;3; 2;—l
2 2
4;3; 3;1 4;3; 3;—l
2 2

* Nhw vay L’Png véin=4,G=3tacdé7gidtrictam:(3,(2 (1,0;1,2, 3vatwong ing voi
2 gia tri ctia sz =G ta sé c6 14 trang thai.
4.9. G=2n?=2.25=50
4.10. Hwéng dan : G=2n2=2.9 =18 c6 18 ham séng
1) Viét theo hé s luvgng tir n,G, m, sz
véin : sO lwgng t&r chinh
¢ so0a 166ing tol quo fiaio tog 0 fiean n-1
m: sO lwong ter tv | denT
sz : s0 lwgng t& spin sz =G
(hay sO Iwgng t&r hinh chiéu spin)

* Chu y: mot s sach ky hiéu sz la ms. Viét theo hé sb nay ta co:

n Z
! 0 1 2
m |0 -1 0 1 -2 -1 0 1
2
S, 1 1
+_ R
2 2
*n,G, m,szla:
4;0;0;l 4;0;0;—1
2 2
41,-1, + 4 1,-1; -1
2 2
4; 1, 0;1 4; 1, 0;—1
2 2
4;1; 1;l 4; 1; 1;—1
2 2
4;2;—2;l 4;2;—2:—1
2 2
42,1, * 42, -2;-1
2 2
4; 2, 0;1 4; 2; 0;—l
2 2
4; 2, 1;1 4; 2, 1;—l
2 2
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4; 2; 2;E 4; 2; 2;—l
2 2

Vay viét theo cach nay c6 18 ham séng khéac nhau.

2) Viét theo hé sé lwong ttr n,G, j, mj voi:
n: s lwong t& chinh

¢ :soa loding tod qud fiaio toe 0 fiean n-1
j: 6 lwong tr noiG

mj : s6 lwong tlr toan phan : mj tv j dén +j. Ta cé nhirng gia tri twong ng nhw sau:

n V4
14 0 1 2
j 1 1 1 1 1
= = 1= 1= 2=
2 2 2 2
m| 1 1 1 1 11 1 1 1
-= - 1= Nzl | 201
2 2 2 2 22 2 2 2
i1 11,1 11.1,1
2 2'2°2 2'2° 272
( Ta c6 cac ham séng twong rng nhw sau:
3;0;3;l 3;0;1;—1
2 2 2 2
3;1;3;l 3,1;1;—1
2 2 2 2
3;1;12;—11 3,1,13;—l
2 2 2 2
3;1;1£;1 3;1;11;1l
2 2 2 2
3;2;13;—11 3;2;13;—l
2 2 2 2
3;2;1£;1 3;2;11;11
2 2 2 2
3;2;2£;—21 3;2:23;—1l
2 2 2 2
3228, 1 32251
2 2 2 2
3;2;23;11 3;2:21;2l
2 2 2 2

Nhuw vay, viét theo hé sé lwong tlr nay ta ciing dwoc 18 ham séng khac nhau.

Vay céach viét theo 2 hé 1a nhw nhau.

A;Z=18 1s? 2522p°®3s23p°
K. Z =36 1s? 25%2p°3s23p°3d'%4s%4p°®
Péu la khi

4.12. SC; Z = 21 : 1s” 25?2p°®3s®3p®4s23d"

4.13. 6 1op; 12 phan 1op; Z = 55

SO e- trong tirng I&p, phan I&p
2 3

Lép 1 4 5 6

Tén K L N 0 P Q

Sbe- 2 8 18 18 8 1

Phan s sp spd spd sp S

I6p

Sé e+- 2 26 2610 | 2610 | 26 1
414.2)9 Db)4 c)2 d)3 e)5
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4.15. 14 electron; m = +3; +2; +1; 0; s, = i%

4.16. Khi to’ 1a nhirng khi ma sé e- cta chung chiém day cac 1&p (hoac phan I1&p). Tire da
bao hoa, khéng thé nhan thém dwoc nia. Vi vay né tré vé phwong dién hoat déng hoa

hoc.

He 1s° z2=2

Ne  1s?2s2p° Z=10

Ay  1s? 2s°2p®3s23p°® Z=18

Kr  1s? 2s%2p°3s23p°4s23d'%4p°® Z=36

Xe  1s%2s?2p®3s?3p°4s23d'°4p®5s24d'%5p° Z =54
4.17. Li 15225’ Z=3

Na  1s?2s?2p®3s’ Z=11

K 15%25%2p°3523p4s’ Z=19

Rb  1s22522p®3s23p®4523d'°4p®5s! Z=37
418. F 1s%2s5%2p° Z=9

Cl  1s?2s°2p®3s%3p° Z=17

Br  1s22s5?2p®3s%3p®4s23d'°4p°® Z=35
419. Sc  1s?2s?2p°3s23p®4s23d’ Z =21

Ti 15%25%2p°3523p®4s%3d° Z2=22

Y, 15%2522p°3523p°®4523d° Z=23
4.20. D61aRn (Z=86) Radon

421.P61aCs  (Z=55) Xezi

Cs  1s°2s%2p®3s23p®4523d'%4p®5524d'%5p°%6s’
4.22. bolal Z=53 lot

15%25%2p°3523p®45%3d"%4p®5524d'5p°
4.23. Be 1s°2s’

Mg 1s?2s?2p°®3s?

Ca  1s?2s5?2p®3s23p®4s?

Sr 1s%2s%2p®3s23p®4s23d'%4p°5s?
4.24. Fe Z=26

N NNN
i n

WN =B
0 ON
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Phan Il : VAT LY HAT NHAN
Chwong | Hat nhan nguyén tr va dac tinh cua no

1.1. a) S6 proton déu la 6 cén sé notron lan lwot bang 4, 5, 6,7, 8,9
b)R LI 3,2.10"°m.

1.2. 6,2 lan
1.3. Hat nhan nguyén tir Hydro khong chira Notron. N6 chinh la hat proton.
1.4. Véi H'(R=Ro =1,4.10-15m

voi Al27 (R =G
1.5. Pwoc 1H3, 3Li7, 7N15
1.6. V&i 6C12 (E = (92,15Mev; (= ( 7,68Mev/n
No ki AE = — 127 ,6Mev: ¢ = — 7,97Mev/n
sLi7 AE = — 39,24Mev; ¢ = — 5,6Mev/n

1.7. Xem 1.6 — Cacbon bén hon
1.8. ( 8,3 Mev/n va (7,9 Mev/n
1.9. - 160,7Mev
1.10. 34,97dvkint (hay u)
1.11. Tw chirng minh
1.12. Khéi lwong nguyén tir cia nguyén té Cl : 35,46
1.13. Ham lweng twong trng ctia cac dong vi Bo 1a 20% va 80%
1.14. (76,3 Mev va ( 8,5Mev
1.15. (178,6 Mev va ( 180,4Mev. Hat nhan 92U238 bén hon hat nhan 92U235.
1.16. - 6,38Mev/n; — 8,75Mev/n; — 8,56Mev/n
1.17. AE = 12,42Mev
Huwéng dan:

Sau khi biét 1 notron, hat nhan 11Na23 tré thanh 11Na22. Nang lwong bt notron khéi hat
nhan, 11Na23 bang nang Iwong lién két cia Notron véi hat nhan 11Na22. C6 thé thay khdi lvong hat nhan béng khoi IU’Q’ng
cua cac nguyén tr trung hoa (theo bang tra ctru), vi sO electron & cac I&p vo cua cac nguyén tir
Na22 va Na23 la nhw nhau.

1.18. v&i 2He4 |a 23,8Mev
Voi 6C12 1a 7,26Mev

119.R = R, |-2L ~1585.10°m
phn
Huéng dan : ] ]
Tinh mat dd khoi lwgng chat hat nhan:

M .
P = 52— VOUI Mpy = mp.A
—nR;

4
R = (1,5.10"°).A
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phn = 1,18.10""kg/m’ ,
Thé khoi lwgng mat tréi qua mat do khodi lwgng cla né.

1.20. 0,71Mev
1.21. Véi2He3 (E=(7,72Mev
véi 1H3 (E = ( 8,48Mev

Ta thdy nang lwong lién két ctia 2He3 nhé hon ctia 1H3 mét lwong (0,76Mev), xap xi bang
nang lwong do lwc day Colomb clia hat nhan 2He3 & bai trén.

1.22. a) - 8,55 Mev; d) — 7,9Mev

1.23. Hwéng dan:
Xét vé mat bao toan Nuclon hat nhan 8016 c6 thé tach ra lam 4 hat nhan 2He4
0'® = 4 ,He*
Nang lwong lién két  cha 8016 = ( 127,2Mev
cla 2He4 = ( 28,3Mev
cua 4 hé 2He4 = ( 113,2Mev
Vay nang lwong lién két ctia 4 hé 2He4 cao hon ctia 8016, do d6 8016 cé thé tach ra thanh

4 manh 2He4, néu ta cung cap cho né mét nang lwong:
= 14Mev

1.24. a) AE = - 12,06J
b)==-1,3.10"2
c) A = 226.10°Kwh
1.25. a) 15,6Mev

b) 12,14Mev .
Lién két proton yéu hon vi con chiu twong tac day Coulomb.
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Chuwong Il Phéan va phoéng xa

2.1. 8( va 6(-
22.n=1-¢e™
Huwéng dén :

XA4c sudt n = soa hait nhaan bd phaan rab trong t giady

sod hait nhaan cou 60 thogi hiedm ban fAaau
AN

n=—
N

2.3.63%
2.4. m = me™

Goi y: khoi lwgng 1 chat bang khoi lwgng ctia mét nguyén tlr nhan véi s6 nguyén tir co
trong khoi chat dé : m N(A

2.5.G méau ban dau
2.6. (700 hat
2.7.=2.108 phanra
2.8. T=1660 nam
2.9. T=2.75 nam hay 1023 ngay
2.10. ( =10-7 pra/s hay 0,04pra/h
2.11.(=5.10-18/s; (= 2.1017s; T = 4.5.109nam
2.12. 0,5.1014hat
2.13.~ 177 gam
2.14. ~ 53¢g
2.15. a) 0,707No va 0,031No
b) 6,1.10°N,
2.16. 231,25.10"pr/s hay 62,5mCi
2.17. (1,1.104pral/s
2.18.(1,2.109nam
2.19. 6.109nam
2.20.t=T =5570nam
2.21. 5280 nam

Goi y : Hoat dj phéng xa ban dau Ao 13 hoat do phoéng xa cén béng ctia C14 do dwoc & cac
chét hivu co sbng. Khi chat hivu co' chét, qua trinh hap thu cacbon ngivng, hoat dd phéng xa sé
giam theo qui luat:

A=Ae™

2.22. 12.400nam
2.23. 3,31 micro curie (uCi)
hay 1,22.105pra/s
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2.24. 12.444 nam
2.25.9 lan
2.26.10,3gio
2.27. T = 3,8ngay; A = 0,31.1023pra/ngay hay A = 3,58.1011Bq
2.28. a) 48phut
b) 5,3gi®

2.29. 1803nam
2.30. 16.710nam
2.31. 45,2ngay )

Goi y: ( SO Ilwong hat Po con lai sau thoi gian t la N = Noe-(t teng v&i khoi lwong

_N.210 N,e™.210

® N, Na
( S6 lugng hat chi tao thanh sau thoi gian t bang s6 polomi phan ra: (N = No(1-e-(t)

twong rng v&i khoi lvengG ta co ty so :G

2.32. T = 4,7gi®>
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Chwong lll : Twong tac hat nhan — Nang Iwong hat nhan

3.1. ,N"(n, p) sC™

3.2. Déu dworc : ,
Phan &rng 1) do Cockesoft va Walton tién hanh nam 1932.
Phan (rng 2) do Rutherford tién hanh nam 1919.

3.3. m(n) = 1,008628 dvk/nt
3.4. a) khoéng.
b) 1,57Mev
3.5. 7,26Mev
3.6. Q> 0 nén c6 U235 phéan ra dwoc
3.7. a) - 1,64Meyv; b) 6,28Mev; c) — 2,79Mev; d) 3,11Mev
3.8. a) 4Mev; b) 3,26Mev; c) 18,3Meyv; d) 17,6Mev
3.9. Hwéng dan:

Coulomb 1a ndng lwong can thiét d& dwa mot proton t&i be ctia hat nhan:

PatG; véiro = 1,4fm

Ze ze’ z
E, =K== =K ———=(1,03Mev)(— )
r,(A®+1) A§+

(chiy: Néuhé CGS: K= 1)
Vi 8016 : 2,34Mev
4Nb% : 7 64Mev
83Bi?% : 12,33Mev

3.10. V&i 8016(p,d) 8015; Wn = 14,28Mev
#N% (p,d)s1N*%; W, = 6,69Mev
83Bi*%°(p,d)ssBi?®®; W, = 5,26Mev

3.11. D, = 2,44 Mev

3.12.

3.13. ' = 0,022A°

3.14.G; n truyén cho p mét nira ning lwong cta né.
3.15. 21 lan

3.16. Q = 8,2.10""brg hay 8,2.10"°J hay 5,3.10%Mev
3.17. 12,4kg

3.18. Q = 4,2.10"J hay 26,3.10°Mev

3.19. a) Q = 5,13.10%Mev ~ 2,3.10'KWh
b) 2800tan

3.20. ¢ = 54°

3.21. Q = 40,35.10%Mev hay
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3.22. — Chu trinh proton — proton (hay chu trinh Critchfield):
Q =26,7Mev hay 4,3.10"2

Tom tét: 41(H) ( 2He4d + 2e+ + |J + 3(

Trong mat tréi phan déng gép clia 2 chu trinh 1& nhw nhau.

( Trong cac sao c6 nhiét do thAp hon mat trévi: chu trinh p — p tréi hon.

( Trong cac sao sang hon mat troi (nong hon) : chu trinh Cacbon tréi hon. Tuy nhién cac
chu trinh nay khéng thé st dung & phong thi nghiém dwoc vi ching xay ra rét cham.

( Cac nang lwong trén co thé bj that thoat chut dinh do nitro (() bay ra khéi mét troi.

3.23.~6.10"

3.24.2) 6.10"'kg/s ,
b) (m = 1,369.1014tan

AM _ 6 g 10
M

c) mHe = 9,73.1015tan ,
mH =mHe + (m = 9,86.1015tan

3.25. T =3,6.1010nam
Goiy: 1 nam ( 3,15.107s

3.27. T =8,35.10°K°
3.28. Q = 23,8Mev
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DAP SO VA HUONG DAN
PHAN I : VAT LY NGUYEN T

Chwong | :

TINH CHAT LUONG TU CUA BUC XA PIEN TU

1.1. Dap s6 : V = 7,30.105 m/s.
1.2. Pap s6 : Khong thé xay ra

1.3.Dap sé :
1)A=4,52ev
2)V =9,10.107 m/s va D = 3,80.10-19J.

1.4. Pap sé : (=G =12,4A0 va G = 2,42.1017S-1
1.5. Pap s6 : P =G = 12MeV/c.

1.6. Hwéng dan : Khi Electron bay vao ving tac dung cta trwdng lwe hat nhan sé birc xa
photon cé tan sb xac dinh. Dya vao qui luat bdo toan: tbng nang lvong trwédc bang téng ndng
lwong sau :
Edau = Esau
D+ moC%?=m,C?+hv
Suy ra D = U cu thé 14 20Kev = U vayG= 4,84S-1.

1.7. Dap s6 : Theo dinh luat bao toan nang lwong :
Edau = Esau

15ev = hTC suy ra A = 827A°

1.8. Hwong dan : Hat chuyén déng vé&i van téc Ion vao co bang hoac I&n hon 30% van
toc anh sang, phai ap dung qui luat twong doi tinh. Theo thuyet twong doi :
m= G  v&i mo-la khoi lwgng nghi.
Ta binh phwong hai vé cla biéu thirc sau d6 nhan cho C2 ta co :
m?c? - m?v? = m?¢?
m%c* - m»%c? = m? ¢*
E®— (po)® = E{=E° = E{ + (po)’
Nang lwegng nghi ctia Electron :
Eo = moc® = 0,511Mev
bong nang : D = E — Eo =mc2 —moc2 ( D + moc2 = mc2
Vay :E =D+ moc2 néntaco:
, (0,30 + 0,511)? = (0,511)% + (PC)?
Két qua : P = 3,47 MeV/c
E =P.C =3,47 MeV/c.C = 3,47 Mev
1.9. Hwéng dan: )
~ MGdi photon mang nang lvong E = U= 6,6.10-34.103,7.106 = 6,88.10-26J.
S6 lweng tir trong moét don vi thdi gian dwoc xac dinh :
N = Soaléoing _ 200KW  2.10°J/s
thogi gian E 6,88.102%)
1.10. Hwéng dan : ) _
Ap dung phwong trinh Einstein : U = A +G
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Trong d6 déng ndng bang :G

Cho biét A=2,10 eV
, v =5,07.10" Hz
Két qua hang so planck : h = 6,626.10-34 JS.

1.11. Hwéng dan : Theo dinh luat bao toan néng lwong :
D =G, D la déng nang.
1) M=r+— 20, 732A°
mC
2)D=1,13 KeV.

1.12. Dap s6 : 1)G(1-cos() = 2,21.10-12m.
2)N=2:hv—hv :k—k: AA
E hv A A+AL

1.13.Pap sé: 1) (' = 2,73.10-12m.
2) A" =6,05.10"?m.

1.14. Pap sb : 1) (= 4,8.10-12m.
2) AE = 41Kev.
3) E =41Kev.

1.15. Dap s6 : 1) 8,1.10-9%
2)4,9. 10%%
3)9,6%
4) 68%

1.16. Pap s6:2,33.10-7m

1.17. Pap s6 : 10,10ev

1.18. Dap so6 : 6,76.105m/s

1.19. Pap s6 : 1,30v va 6,80.105m/s

1.20. Dap s6 :
1) 3,82.10"m
2) 1,82ev.
1.21. Hwéng dan : Chon Electron lam gbéc hé qui chiéu trwéc khi hap thu photon xem
nhw dang chuyén dong tw do.
Ap dung dinh luat bdo toan nang lwong va xung luvong :
mVv? mv?

=91%

- h 1
5 v (1)
m\7=m\7'+%V 2)
Suyra:m (V2 —v?) =2hv (1)
m(v—V)+(v+Vv)=2hv (2)
hv hv
m(v—-Vv = — suyra—(v—-Vv)=2h
( ) c y C( ) = 2hy

Két qua : ‘ ,
v —V'=2c diéu nay vo ly. Do vay Electron tw do khéng thé blrc xa photon.

1.22. Hwéng dan: Van téc V = 0,6C nén phai ap dung phwong trinh twong déi tinh.
D = mc? — moc® = AE
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2
AE =M€ g 2 hC_hC
v ra

Mat khac ta ¢6 : (E = h( -G la dd gidm nang lwong photon.
AL=L"-21=0,0135A°
Thé vao: ((=2(csin2G  suyra ( = 63040’
1.23. Huéng dan: Pong nang D = 0,19MeV la kha I&n, nén phai ap dung hé thirc twong
déi tinh. Ap dung hai dinh luat bao toan nang lwong va xung lwong:

2

v +,C7 = s e (1)
v
C

h—CV+0=h%+Ee 2)

Mat khac ta c6 D = mc2 - moc2 = U - U=G

Hay : D = G thé (( = 2(c sinlJ

Dong nang chi cwe dai khi sinld = 1 suy ra ( = 1800
Vay : DMax =G Suy ra (=G

Thé sbé vao ta coé: (= 0,037 Ao

1.24. Hwéng dan :
Ax=x’-x=2xcsin2g ;suy rad = A +AL

k+2kcsin29
2

1.25. Hwéng dan :
( Xung lweng cac photon trwéc va sau khi tan xa:
P1 =G va P2 =G.
( Theo dinh luat bao toan déng lvong:G =G +G
Tri s6: P2 = O+G, suy ra: P = 1,60.10-22kg.m/s

1.26. Hwéng c:lﬁn_: Ap dung hai dinh luat bao toan nang lwong va xung lwong:
E + moC2 =G+G vai Electron Eo = moC2 = 0,511Mev.

E E mV
— +0='E+ = -
LY
c

Va cham Ia truc dién, nén c6 thé xemG = 1800 (quay nguwoc lai) gidi hé phwong trinh trén,
tasuyra:V=0,65C.

1.27. Hwéng dan: Ap dung dinh luat bao toan nang lwong va dong lwong:
E+moC°=E +m,C*+D
E'=E-D=0,05-0,10 = 0,40MeV
x‘:% =3,10.10%A°
1.28. Hwéng dan: ‘ ]
( Néu Electron c6 nang lvgng cyc dai dieu nay cho thay Photon sé phai tan xa ngugc
tré lai so v&i chiéu Photon bay t&i. Theo dinh luat bao toan nang lwgng va dong nang:
E+moC=E"+moC2+DvaD=E-E'=45KeV
E +0= _E + P,
C C _
Mat khac ta c6 quan hé E2 = (Pe.C)2 +Gva E = Eo + D va Eo = moC2 nén ta co: (0,511 +
0,045)2 = (P,C)? + (0,511)?
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Suy ra : Pe = 0,219Mev/c va E = 132 Kev.
Két qua :G
1.29. Hwéng dan : Photon mang nang lwong 0,50Mev twong teng v&i buwdc song :
A= h?c = 2,48.107A°
Theo dinh luat bao toan nang lwong:
E + myc?= E'+ myc® + D
E=E+DsuyraE=0,50-0,10 = 0,40Mev
A= g- 3,10.10A°.
Hiéu &ng Compton:Gi=G(1 — cos()
thé tri s6 vao: 3,10.10-4A0 - 2,48.10-4A0= 2,43.10-4A0 (1 - coy), suy ra: ( = 420

1.30. Hwéng dan: Hién twong tan xa Compton cé thé minh hoa trén hinh vé sau:
- Photon va cham vao Electron danh bat né ra khoi nguyén t&r sau d6 Photon bj tan xa

dwdi goc 6.
E'f 3
hv 0 \
> 5

P
- Giam d& vedle cac vécto dong lvong cua hé dwoc minh hoa nhw mét tam giac.
Theo dinh luat bao toan nang lwong:

hc hc hC hC
— 4+ myC’= —+ mc?, suy ra: mc? = — ——~+ myc?
A A AN

= hc(l—ij+ m,C?
AA

+ moC?

Suy ra: mCZ: M
AL

Ta bién dbi bang cach binh phwong hai vé cua biéu thire trén:

2
(mc?)? = {—hC% M) m CZ}
(mC?)? = ((;C)) (2242 2)—2(;‘;) 2h£‘kcs(x %)+ (m,C?)?

T hinh vé ta c6 vecto dong lwong cla Electron bang :
E = p p tro soa cula Pe baéng:

Pe? = P? + P2~ 2pp’cosh = (kx —2)L'c0s0)

Mat khac ta c6 : E2 = (Pec)2 + Eo2
Thé trisd vaota co :

(hC)?* ., . . _2(hC) 2hm C3

0 (A +2") o n (A'=1)+(m,C*)?* =
_ (hey? 2 . 2y2
=) ~ (L + A% = 2A)'cos0) + (m,C?)

Suyra:Ax=k’-x=L(1-cose)
m_C

[o]
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Chwong Il

CAC MAU NGUYEN TU cO PIEN

2.1.Pap s6:b=7,3.10-11cm
2.2. Pap s6: (pG
2.3.Dap s6 : b =4,92.10-12cm y

2.4.Paps6:d=0,9.10-12cm ¢ I Li
2.5. Hwéng dan : :. o VE' X
1)d =5,9.10""cm Ve L

2) Xét trong hé khoitamc. ,
Khoi tam c chuyén doéng thang deu Vc = const nén van toc cua hat ( va hat nhan Li ti so voi
khoi tam sé la van téc twong doi :

V, = MVe vag V, =- mv,
m+M m+M

Ban dau hat nhan Li ti d&ng yén. Goi m Ia khdi lwong hat ( va M 1a khéi lwong hat nhan
Li ti. V., vag V, lag vaén toac t66ng fodi culia hait o, vag hait nhaan Li ti so voui khoai
tadm c cula hea hai hait twong tac.

DPong nang toan phan cla hé :
2 2

E-g 4, =MW ML _ M
2 2 m+M
Dwa vao dinh luat bao toan nang lwong ta c6 :
2e.3e |, 6e° 6e’

E'=K—/—=1—=d=—"=34.10"%cm
d d E'
2.6. Hwong dan :
Ap dung cbng thirc Rodepho :

aw_dn _ Nd[ ze? jz 27sin 0.d6
9N, .
mV Sin42

n
vi goc bién thién tir 890 dén 910 nén co6 thé chon trung binh Ia 900 va d( = (( = 20. B4i don
vi goc ra don vi Radian rdi tinh toan cu thé.

2.7. Hwéng dan : S6 hat nhan trén mét don vi dién tich gay tan xa la n = N.d (trong dé N
la s6 hat nhan trong mét don vi thé tich). S& hat nhan gay tan xa la : n =G v&i NA- 1a sé
Avdgadro. A/INA- 13 khéi lwong ciia modt nguyén tir tinh bang gam. Ta c6 thé xem d( = (( =
20 dbi ra don vi RadianG, cudi cung nhan cho thdi gian t = 5phut; n( = 24 hat.

2.8. Hwéng dan : Ap dung : d =G ] ,
Q- la mat dé hat nhan (s6 hat nhan trong mét don vi the tich) thay tri sO, suy rad =
1,5.10"°m.

2.9. Hwéng dan :
1)N = 1,6.106 hat

ze’ 0
2)N = mnd(=-)*cotg® —.I t
)’ T (D) g 5k
Thay tri s6 vao ta c6 : N = 2.107 hat

2.10. Hwéng dan : Tl cong thirc tan xa Rodepho suy ra :
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2 2
ﬂ:[iJ & vag ﬂ:[iJ m Keat quaﬂ: mzi
dn, \z,) A dn, \z,) N, N, A

2.11. Hwéng d?m : T qui luat bire xa nang lwegng dién tir caa Electron theo dién déng
Iwc hoc co dién, suy ra:

2¢’
dE = =——_a’dt 1
3C3 Ve ( ) S =
Nang lvong lién két Electron va hat nhan trong nguyén t&r Hydro bang : E =G(trong hé
CGS).
Lay vi phan biéu thirc nay :G (2)
-Giatoc:a=G

- Lwc hat hat nhan déi véi ElectronG(trong hé CGS), suy ra tri sé gia toc :G
3)
- Thé biu thire (2) va (3) vao (1) ta c6 :

2 2 2 \2
=22 |t

2r 3C°\ mr

j-3C3m2r m?C’r®

i Or=—,5—=13010"s
€ e

t
-Suyra: tzjdt:—

r

2.12. Dap s6 : R =109563cm-1

2.13.Pap sb :
1)r1=0,529.10-8 cm (H) vaV =2,18.108 cm/s
r1 =0,265.10-8 cm (He+) va 'V =4,36.108 cm/s
2) D = 13,60eV (H) vaE=13,60eV
D = 54,50eV (He+) va E = 54,50eV
3)Vion=13,60v (H) va(=12,15.10-8 cm
Vion =54,50v  (He+) va (=3,04.10-8 cm
2.14. Hwéng dan: Ap dung biéu thirc hang sé Ritbéc cho i6n Heli ((He+).

= R, =109722cm™
m

1+

My,
pPbi voiHeliZ=2doddtaco:
Tri s6 nang lwgng i6n hoéa :

AEion =E, -Eq = 4Rhc(12—i)=4Rhc
1 «©
Két qua : 1)( =1,64.10-5cm.

_ 2) AEion = 54,40ev.
2.15. Hwéng dan: Ap dung céng thirc day Banme cho Hydro (H) va Triti (T).

1 1) R, (1 1
1+ —
H
1 1) R, (1 1
Rl ()
1+ —
MT
Lap ty sb (T/(H sau d6 bién dbi sé dan dén két qua :

2(m
A_7"_7\'H_7“T_3 M,

My

cho bieat ty( soa My =1836
m

1+—
MH
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Pé tién tinh toan ta nhan ca tlr va mau sb voiG ta co:

2
Ah_ 3 _36310¢
X, 1836

Suy ra: AL =3,63.10" Ay = 3,63.10*. 6563 = 2,38 A°.
2.16. Pap sé : G=1,999.
2.17. Hwéng dan :
Ap dung dinh luat Culon: F = n v&i K = 9.109Nm2/C2
Ap dung dinh luat hp dan: F = N
v6i G = 6,67.10-11Nm2/Kg2

2.18. Hwéng dan: Theo ly thuyét N.Bohr khéng cho phép Electron nam lo libng giira
khoang khéng cua hai quy dao.
V6i dong nang D = 12,50ev ta nhan thay :
- Hiéu hai m&rc nang lwong th&r ba va thir nhat nhé hon D :
AE = E3 —E4 < 12,50ev.
- Hiéu hai m&rc nang lwong the tw va va thir nhat Ién hon D :
AE = E4 —E4> 12,50ev. .
Vi Electron khéng thé lo Iirng gilra hai mirc nang lwgng do dé né chi cé thé @ mirc n = 3 Ia
hoply. .

- S0 vach pho bang : N =G . .

Vay ta c6 2 vach thudéc day quang pho Lyman va 1 vach thuéc day quang phd Banme.
2.19. Hwéng dan: Thé nang twong tac hat gitva hat nhan va Electron bang :

U=-Kk3% _ 27 20ev
r.1

- Co nang dwgc xem bang téng dong nang va thé nang clia Electron trén quy dao (Hay

nang lvong lién két clia Electron v&i hat nhan).
E=Ed+Et=G=(13,60ev.
2.20.baps6:Gm
vaG

2.21.Dap s6 : U =12,10ev
2.22. Pap s6 : U =10,20ev vaG= 13,60ev
2.23. Hwéng dan: S6 vach quang phé bang N =G = 6, vy mirc ning lwong (ng v&i n = 4,

T trang thai kich thich v&i n = 4 tré vé trang thai co ban n=1 nguyén t&r sé phat ra 6 vach
quang phd (3 vach thudc day Lyman, 2 vach thudéc ddy Banme va 1 vach thudc day Pasen).

2
2.24. Pap s6: S6 vach phé bang N =G 2.25. Hwéng dan: Y — hv—|E,|= 16,50
-13,60 = 1,90ev
2.26. Hwéng dan: Ap dung biéu thirc:G. Suy ra :G. Tir dé ta c6 : n2 = %= 4, mouc

naéng lvong th&r hai n = 2 do d6 ban kinh qu§ dao tht hai bang: rn=n2ao= 4ao.

2.27. Hwéng dan: Bwéc séng do Hydro va ién twong tw Hydro 1a Heli sé khac nhau:
iz Ry (iz_izj vag LZZZRHe (iz_izj
Ay 2° 3 Me 2° 3

Thé RH = 109677,6cm-1 va RHe = 107722,3cm-1

Két qua c6 do léch : (( =G
2.28. Dap so6:V=1,31.108cm/s
2.29. Pap sb : ‘

1) (1 = 1216A0 (Vach dau cta day Lyman).
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2) (2 = 1026A0 (Vach thir hai cua day Lyman).
3) (3 =6533A0 (Vach dau cua day Banme).
2.30. Hwéng dan : )
Ap dung diéu kién N.Bohr : L_= Uvéimvr2=1J
Do dd:r2=22aosuyraV =G

2.31. Hwéng dan: Mezo - nguyén tir cau tao tir hat nhan la proton mang dién tich dwong
va mét hat Mezon 1). Khéi lwgng hat Mezon-pi triy nay khoang 207 1an I1&n hon khéi lwong
cta Electron. Do vay trong biéu thirc ban kinh qui dao va biéu thirc nang lwong cia né
chtra khéi lwong rat gon ctia hé gdm 2 hat lién két véi nhau :G, trong d6 m Ia khéi lwong
cta hat Mezon-(- va M la khéi lwgng cta proton.

1)rm=n

uze’
2) En = -k2G = (3237ev (véiz=1,n=1vak=1)
2.32. Hwéng dan: ‘ E
Hién twong phat xa 2 "
photon lién tiép ndi
dudi nhau c6 thé biéu
dién trén so dd nang
~ lwong. £
Ap dung biéu thirc: E,

1, 1 1
it B

voi z=2
taco G
va RHe = 109722cm-1 ; (1 = 30,40.10-7cm, suyran =2
G v&i (2 =108,5.10-7cm, suy ranx =5

Vay 2 photon phat ra tv nx = 5 xubng n = 2 réi tr 6 xudng n=1 dién ra lién tiép ndi duoi
nhau. Trang thai can tim wng voi nx= 5.

NwH O

—

2.33. Hwong dan: D6i véi Hydro Z = 1 va hang sé Ritbéc RH=10977,60cm-1. Trwéc tién
phai tim nx théng qua tri s6 (1 :

1 1 1 1
o (F_n_zj: i (1‘,1—2}
1 X X
Biét nx thé vao biéu thirc trén két hop véi tri s6 clia (2 ta ¢o :

1 1 1
—=R,| - |,suyran=5
A, H[nz nzj y

Nang lwgng rng v&in = 5ta cé : E5 =G.
2.34. Hwéng dan :

Ap dung dung biéu thtrc tan s6:G véi nx>n

Ban kinh quy dao twong tngi vaG

Theo dau bai thi ban kinh quy dao thay dbi ( 1an c6 thé hiéu Ia:Glan. Thé tri sé trén vao biéu
thirc ta c6 két qual
2.35.Dapsé6:1)n=4

2)n=3

2.36. Hwéng dan: DPéi véi Electron bi danh bat ra khéi nguyén tir cé nghia la né khéng

con lién két v&i hat nhan nén cé thé xem nhw né da réi trang thain = 1 ra xa vé cwe n ( (.
¢ voiHeliHe+thiz=2van ((.

Suy ra: 1 22.R(i2—1j =4R
A 1

o0

Nang lwong i6n héa bang (E =G,
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suy ra VV? _28E

Két qua : V = 2,26.108cm/s.

2.37. Hwéng dan :

Ap dung:Gvéi Heli He+ thi z = 2 va RHe.

Mtrc kich thich thtr nhat ’ng v&i n =2, ndng lwong photon phat ra E =G; ndng lwong nay tac
dong vao Hydro lam cho nd bi i6n héa. Nang lwong id6n hoa nguyén ter Hydro E=13,60ev. Nang
lwong cla photon E =G cung cdp mét phan bang (E phan con lai tao déng néng cho Electron :

2
MV _ hy—E=AE

Suy ra :G= (E (kétqua V2 =G

Kétqua:V=310.108cm/s. )
2.38. Hwéng dan: Nang lwong cén'thiét,dé lam cho nguyén tir Hydro chuyén tir mirc co’

ban n =1 Ién muc kich thich thap nhatla n = 2.
AE=E,—E = ¢ RIC_3pnc

2 1 4
bong nang wng v&i Gtire laG

Suyra:V= ‘/SRhc
2 m

2.39. Hwéng dan: Nguyén tir chuyén tir trang thai n = 2 vé trang thai n = 1 phat ra vach

phé: %: R(%—%):%R , taan soa v :% voui naéng 166ing E = hv vag foang 166ing P
hv
= —=mv.
c
Suyra:V= h_v=_3Rh
mC 4m

2.40. Hwéng dan : S6 vach dwoc xac dinh N =G
1) N = 10 vach (gébm 4 vach thudc day quang phé Lyman; 3 vach thudc day Banme; 2 vach
thudc day Pasen va 1 vach thudc day Brakét).
2) N =190 vach.
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Chwong Il

NHPNG CO SO’ CUA THUYET LUONG TU

3.1.Dap sé: (e=7,27.10-10 m va (p = 3,96.10-10 m_ .
3.2. Hwéng dan : Electron chuyen dong véi van toc Ion. Vao c& tir 20% (Hai mwoi phan
tram) cua vén toc anh sang tr¢ 1én can phai ap dung qui luat twong doi tinh theo thuyét twong
doi Einstein : m =G. V&i mo - la khoi lwgng nghi cua hat.
P=mv-= g =V
1—

\Y

CZ

A= % =2,72.10" m.
3.3.Dap s6 : U = 150v. . ]
3.4. Hwéng dan: Ca hai trwong hop deu ap dung qui luat twong doi tinh :
)\IP =
/2mpeU

(=9,07.10-13 mva (=0,286.10-13 m

3.5. Hwéng dan:
- Trong hé qui chiéu phong
y thi nghiém hat Dotron D dwgc
D£ chon lam gbc toa do, ding

@ N7 yén nén van tbc bang 0, van
tbc nétron bang V voi dong
nang D =G

y - Trong hé khéi tam C hai hat

N T D déu chuyén dong tuvong doi so

@G—>+-<o—> ,  Voi khéi tam C va khéi tam C

chuyén dong thang déu.
- Theo qui luat tng hop van téc Galilé :G
Vai trd cla van téc kéo theo chinh 1a van téc khdi tamG. Vi vay van téc twong dbi cla
NotronG va cta DotronG:
Vih=Vh =V,
V’d = Vd — VC
trong dé Vn va Vd la van tbc tuyét dbi ctia Notron va Dotron.
Mat khac, van téc khéi tam C dwoc xac dinh :
_mV, +MV,
Vc= —4+—¢
m+M
m — Ia khéi lwong Notron.
M - la khéi lwong Dotron.
Do d6 van téc twong dbi ctia: V'n =G vaG
Pong lwgng Notron : Pn = mV'n =G
Pong lwgng Dotron : PM = MV'd =G
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Trong hé [(héj tam hai hat Notron va Dotron c6 vécto ddng lwong ngwoc chiéu nhau va co
gia tri tuyét doi bang nhau :

p=|™
m+M

Do d6 hai hat Notron va Dotron cé cung buéc séng trong hé khdi tam

p-fo(med)h (1 1)
P {mM )V V,im M

Thay thé van téc Vn tr biéu thirc ddng nang D =G

h(llj mh(ll}h[mj
Amee—e———| —+— |=—F—| —+— |=—| 1+ —
/@ mim M 2mD\m M 2mD M
N'm 'm

Khoi lwvgng Notron : m = 1,66.10-27 kg

Khoi lwvgng Dotron : M = 3,32.10-27 kg (= 8,60.10-12 m.
3.6. Hwéng dan: Gia sir Electron birc xa photon anh sang 1) khi dang chuyén déng tw do,

theo dinh luat bao toan nang lwgng va déong lwong ta co :

2 12
mVZ _mVT o hy M
2
= Y hv
mV=mV'+ < (2)

Gia st Electron khi birc xa photon sé bi giat lui nén dong lwong cia photon va dong lwvgng
cua Electron sau khi birc xa huwéng ngugc chieéu nhau, do dé tir biéu thirc (2) suy ra:
mv =-mv' + hv
c
mev)= ©)
Tw biéu thire (1) suy ra :
%(VZ—V’Z) =hv
] m(V-V)(V+V)=2hv (4)
Két hop hai bieu thire (3) va (4) suy ra : (V- V') = 2U
Kétqua:V -V =2C ] ) ]
. Hiéu cua hai van toc cla Electron trwéc va sau khi blrc xa lai gap hai lan van téc anh sang,
dieu nay vé ly.
3.7. Dap s6:G vaG
3.8. Hwéng dan: Bai tap nay giai trong hé don vi CGS.
Ap dung dinh luat vé déng nang:

2 2
A:m;/z’ MV Ed—eEd
Buwdc séng :
¢ thé vao:
m m( h*
Ed=7 (Ve ‘Vf):E(W‘VfJ

Trong hé don vi CGSE thi dién thé bang :G

2eE { m?\?

3.9. Hwéng dan : (Xem bai tap mau s6 4)
Bwdéc song Do Broi twong doi tinh :

2
Suyra: d =£[h——vfj =9,2cm
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h h hc

7\‘ = = =
mV m, JD(D+2m,C?)
VZ
1—C—2.v

Trong d6 dong nang :G , _
Bwéc song DoBroi phi twong doi tinh :G

Lap ty s6:G
Mat khac dong nang: D = mc2 — moc2 nén mc2 = moc2 + D tirc la:
¢ ty s0G
Ao D Ao—A AL D
—-l=—=,suyra =—= 5
A m,C A A mC

Mubn choG tirc [aG
Nang lwgng nghi Electron Eo = moc2 = 0,51Mev
Nang lwgng nghi proton Eo = mpc2 = 940Mev
Vay :
- B6i véi Electron :G
- Béi v&i proton :G
3.10. Pap s6: U =8,2.106 v.

3.11. Hwéng dan : Ap dung diéu kién Vunpho-Brac cho cac cwe dai nhiéu xa trén tinh thé :

2dSin6 = n\
véin =1, 2, 3... bac nhiéu xa.
(- la géc truot. )
d — la hang s mang tinh thé 0
(- la buwdc song toi.
e Y
A=———,suyra u= -~ d
2meu 2mei N
Kétqua:U1=26,04v; U2 =4U1 va U3 = 9U1

3.12. Hwéng dan: Néu bwéc song Do Broi ban dau 1a:G
thi Do Broi sau 1a:G
Lap ty sé gitra hai bwéc séng ta co két qua :G
3.13. Hwéng dan:
Goi khéi lwong proton 1a m va
khdi lwgng hat gay tan xa la D 5i_my
M = 4m vay hé s6 KL= 4 ta
dung M = Km cho tién.
V — 14 van téc proton truwéc khi tan

o
xa. —
V' - la van téc proton sau khi tan P=mV N

Xa. o
Vh - 1a van téc clia hat gay tan xa. Ph=MVh
Ap dung dinh luat bao toan nang lwgng va xung luvong:

2 12
mv +0:mv +k—ka2 (1)
2 2 2
mV +0=mV '+ (km)Vs (2)

Tw biéu thirc (2) suy ra :
~ (km)Vy =mV-mV'
Triso:
(km\7h )2 =(MmV)? +(mV") —2mV.mV".cos0
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K?m?V¢ =m*VZ +m?V*? =m?(v? +v?)
2 12
Suyra: V2= ;2\/ 3)
Tw biéu thirc (1) suy ra :
mv2= mv’2+ kmv?

VZ _V|2

k
T hai biéu thire (3) va (4) suyra: V' = V|
Buwd&c séng DoiBroi clia proton sau khi bi tan xa :

A= h = h A =0,022A°

mv kel k-1
mv, |- =
k+1 k+1

3.14. Hwéng dan: Tri sé monmen déng lwong theo ly thuyét cé dién : L = mvr
theo ly thuyét N.Bohr: L=Uvéin=1,2, 3...

v&iG do dé ta ¢o : (2(r). mv = nh

chu vi vong tron quy dao : 2(r = n.G

&ng v&i quy dao thir nhatn=1:2(r1 =1. (1

Vay buwédce séng ther n 1a:G

m (V2 =V?) =kmv: = V2 =

(4)

3.15. Hwéng dan: _
Theo dinh ly dong nang:G va u=E.d
Buwdc séng Do Broi : D - Do = eEd
2
h =D :h—z
2mD 2mi
_ 2
Suyra: d=D D, _[_h >—D, i
eE 2mh eE

3.16. Hwong dan: Electron c6 bwéc séng Do BroiG bi nhiém xa qua khe c6 bé rong b.
biéu kién cho cwc dai nhiém xa :G
SO thr tw cwc dai : k=0,1, 2, 3...

y
X
b/I\N/y X
L

clre dai trung tdm ng voi K = 0, cwc dai bac nhét rng v,c'yi K=1, géc nhiém xa ( nhé nén cé
thé xem Sin( ((. Khoang cach goc gilra hai cwc dai bac nhat (xem hinh vé) bang 2(.

2Sing = 2.(2“1]&: 2(2'1”}&
2 b 2
A
Suyra:2¢= 3.5
khoang cach gitra 2 cwc dai dau tién: y = 2Ltg(, vi géc ( nhd nén tg( ( (
3L 3LA
=2Ltgp=2Lp=2L——=——
y go ¢ 2D b
y=3—L=6.1O*5m
b.mV

3.17. Hwéng dan:
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Diéu kién cuc tiéu nhiém xa ng véi goc (:G
b — bé réng ctia khe. Géc ( nhd nén :

s . . A _
Gdbi don vi clia ( ra don vi Radian sau do thé trisdtaco:y = 2L.E =4,8.10"m.

e \b/ﬁ/\\
3.18. Hu’onggﬁmr-\gb;_/{ x
Xem bai tap (8.17) vaa ng.cong thirc yG

Véi(=Gnén|ly=G L
Suyra:V= $—45106m/s

ybm
3.19. Hwéng dan:
Ap dung diéu kién Vunpho —
Bréc:
2dSin(=n(véin=1,2 3.
Hiéu quang trinh cla hai tia
phan xa ké can nhau bang
mot s& nguyén 1an buéc séng
sé cho hinh giao thoa nhiéu v
xa. Goc (nhoé nén Sin( ( ( d
Buwdc songG A
Suy ra: D= 0,68ev
V=1,1.10"m/s
3.20. bap s6: Notron cham cé bwéc séng DoBroi cling bac véi kich thwéc cua cach to
nhiéu xa nén sé nhiéu xa tbt, con notron nhanh thi nguoc lai.

3.21. Hwéng dan: Ap dung hé thirc bat dinh : (x. (px (h
APy = mAV

h 6610

, mAx  10°.2.10°° ‘ S

Sai sO nay qua nhd c6 thé bd qua. Vay qua cau co thé chuyén dong theo qui luat cua vat ly
cO dién va co thé bd qua tinh chat séng cla no.

3.22. Hwéng dan : Tir hé thirc bat dinh : (x. (px (h

AP = N 6,6.10*gcm/s
AX

P =+/2meu =6,6.10"°gcm/s
So sanh :G
Ty s6 nay qua nho, do do Electron trong trong hop nay co thé xét theo qui luat vat Iy cb
dién, tirc 1 c6 thé bd qua tinh chét séng ctia né. Electron thé hién nhw mét hat.

3.23. Hwéng dan: Twr hé thirc bat dinh (x. (px (h
-34 -34
AP :L: 6,6.10™ 66.10 - 6.22.10°%
AX 2r, 2.0,53.10
P=+2mD =4/2.9,1.10°.13,6.1,6.10 *° =1,99.10
Pong lwgng P ¢ tri s6 xap xi voi sai s6 (p la diéu v6 ly. Tir d6 rat ra két luan: khong thé
xem Electron chuyén dong trén quy dao cla nguyén t&r Hydro, nhw vay sé dan dén diéu vo ly.
Vay dbi v&i Electron trong nguyén t&r Hydro can phai ap dung ly thuyét clia co lwong tir.
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3.24. Hwéng dan : Tir hé thirc bat dinh (x. (p (h
h 6,6.10°
mAv  9,1.10°.0,1.1,5.10°
1 Og)lfg?og kinh quy dao thtr nhét ctia Electron trong nguyén t& Hydro : d = 2r1 = 2.0,53.10-10 =
,06. m
Do bat dinh qua khac biét voi tri s6 clia duong kinh do vay khong thé chap nhan Electron
chuyén ddng theo quy dao.

3.25. Hwéng dan:
1) Theo dau bai cho : (p = 0,001. P = P.10-3 = (mv).10-3
Tt hé thire bat dinh ta c6 :
h h
AX=—=—r
AP (mv).10°°
Tri s6 nay qua nhé c6 thé bd qua. ,
2) Van toc I&n phai str dung biéu thirc twong dadi tinh :

V2

h h 1—(:—2

AX = =
(mv).10°  (m,v).10°
D6 bét dinh nhé nhét vé vi tri toa dd ctia Electron bang 0,35.10-8 m.

3.26. Hwéng dan :
Thoi gian dé do nang lwong la 10-8S
Can c theo hé thirc bat dinh : (E. (t (h
h 6,6.107**
Suyra: AE At 10°1,6.107
D6 bét dinh vé nang lwong (E dwoc xem nhw bé réng clia mirc nang lwong & trang thai kich
thich goi la d6 rong tw nhién cia mirc nang lwvong kich thich.
3.27. Hwéng dan : Tir hé bat dinh : (E. (t (h
V&i (t = (1a thoi gian séng trung binh clia trang thai kich thich.
(E — & d6 bat dinh cwc tiéu vé nang lwong cla trang thai kich thich twong (ng voi do
réng ctia vach quang phd ((=10-4Ao0.
Tw biéu thirc nang lvong : E =G
ta lay vi phan nang lwong theo bwéc séng : dE =G
Vi d6 bién thién nhé nén cé thé dat dE = (E va d( = ((

Suyra:Ax = =4,8.10"°m

=6,6.10%m

=0,35.10°m

=4,125.10"ev

Vay tri s6 :G
Thoi gian sOng trung binh cda trang thai nang lwong kich thich :
2
_h_h ™ _g53310%
AE 1. AL cAL

2
3.28. Hwéng dan :
T biéu thirc dding nang : E =G
L&y vi phan ta ¢ : dE =G
Vi bién thién nhé nén co thé dat dE = (E vadp = (p
Vay : (E =G
Mat khac ta ¢6 :G va (t =G( (X=V(t.
Thé vao: V(t. (p (h (V(P. (t(h
Két qua ;. (E.(t (h.

3.29. Hwéng dan : Tri s6 monmen ddng lwong :
L=Gvé’in_=3thil=0,1,2
Monmen ti :G
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u, = ;—h =0,927.10J/T —Magnheton Bo
m

Vay:
VéiG=0thiL=0va (=0
¢ =1thip=/2p,
¢ =2 thi ;,L:\/gpo

3.30. Hwéng dan : _ -
Veécto Monmen téng hopG voi tri s0G
V&i tri sO cua j =G+s-1,....I vaG
1) Khi S = 2 vaG = 1:¢
j=L+S-1=|L-9|]=1-
2) Khi S =G vaG = 2:G
3.31. Hwéng dan :
bobdi:g=2s+1=3suyras=1
Tt dau baicho j=G suyraj=4 _
Theo qui luatj = L+S, L+S -1,..GvaG(j (L+ S
Taco:C(j+S=4+1=5
€(G=4-1=3vayG=3,4,5.
¢ vaG
3.32.Dap sb:

3.33. Hwéng dan: Trang thai thich rng v&i n = 4 vaG= 0, 1, 2, 3. D6 thay d6i monmen
déng lwong : (L =0,G,G vaG
3.34. Hwéng dan:
Ung v&in = 3 thigia tri ctiaG = 0, 1, 2 v&i J =G(G
Vay ¢=0co J =G
E=1c6J=G
6=2c6J=G
3.35. Dap sé: Boi suy bién g = 2n2, c6 ca thay 18 ham séng rng v&i n = 3.

3.36. Hwéng dan:
Nang lwong photon : E =G
LAy vi phan biéu thirc ndng lwong:

l\)lH
l\)lH

2
dE =% g hay | = |dE|
Gia tri cuaG
|dE| = AE =0,927.10%.0,009 = 8,1.10 %
VaG

3.37. Hwéng dan : Ap dung két qua bai tap trén (3.40) ta c6 :

eh
|o] _|dE| _ ( ]B

A hc hc
n A
Suyra:B= d_k(E)(ij 4,28Tesla
AUA ) en

3.38. Hwéng dan : )
SO mtrc nang lwong bang IJ+ 1 =2.3 +1 =7,
Hiéu sO nang lwvong gitba hai mirc ké can nhau : (E =(oB.
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3.39. Hwéng dan :

Lwong t& s6 chinh nhan cac giatri:n=1,2, 3, 4...

Lwong t& s& monmen qui dao nhan cac gia tri:G =0, 1, 2... (n-1)

Lwong t& sb tr nhan cac giatri:m=0, (1, (2, (... T

Khi Electron trong nguyén t&r gia st chuyén ti trang thai trng v&iG sang trang thai trng v&iG
khi dat trong ti trwérng B thi tAn sé sé thay déi mot lwong :

Ay AE; h 86 (. —m) HF]B _
Sw chuyén trang thai phai tuan theo qui téc loc lwa sau :

Al =+1

Am =0, +1

Mat khactaco: m2=0, (1, (2, (3.
mq =0, +1, £2.
rng v&iG = 3 sé tach : 1J2 + 1 = 7 mirc nang luong.
trng voiG = 2 sé tach : 11 + 1 = 5 mlrc nang lwong.
-3

)
l,= -1 my,=0, 1, +2, +3

0
1
+3

-2
-1 my=0, 1, £2

(=2
! =1 A =0 +1Am= +1

N
3.38. Hwongdam +2

Av:i“"B voui p _&n Magnheton N.Bohr
h ° 2m

Vay: G
Suy ra dién tich riéng:G
3.39. Hwéng dan:
C6 thé ap dung biéu thirc : (=Gnhan choG ta c6 :
_ hC 12,4 Kev.A°
hv 20Kev

Eva = My 12AKVA_o5cey

A 0,62A°
3.40. Hwéng dan :
Ap dung dinh luat Médolay :G
Budc song twong rng :G
Dbi v&i nhdm (z = 13) thi ( = 8,43 Ao.
Dbi véi Coban (z = 27) thi (= 1,80 Ao.
3.41. Hwéng dan :

=0,62A°

Cuwéng do tia x qua I6p vat chat : | = loe-(d
d= iIni:14,7cm
ol

3.42. Hwéng dan :
Ap dung céng thirc Mddolay |
Suy ra buéc song ( =G vayG
Thay bang sé Ricbéc : R = 1,0977.107 m-1
Ung v&i bwéde song (= 1,94 Ao tim duoc z ( 26
(=1,94 Ao tim duwgc z ( 27
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3.43. Hwvong dan:

Nang lwgng lién ket cda 1&p vo nguyén tor K la :
hc 12,4 Kev.A°
A,  0,15A°
Nang lwgng clia photon t&i :
hc  12,4Kev.A°
A 0,10A°

DPoéng nang cwe dai cla Electron bang :

D=E, —|Ek|= 124 — 82,7 = 41,3Kev
3.44. Hwéng dan: Quang Electron sau khi birc ra khéi nguyén twr chuyén dong trén vong
tron cho nén lyc Lorenxo can bang voi lwc hwdng tam :
2
evB = mV— hay v-SBR
R m

E\|= =82,7Kev

E, =hv= =124Kev

DPoéng nang bang :
mVv? 1e°B°R®
2 2 m
Nang lwgng proton téi : E =G
Do d6 nang lwong lién két Electron & I&p vé nguyén tor thir K 1a:
Eik=E-D=24,8-18,6 =6,2Kev.

D= =18, 6Kev
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Chuong IV

CAU TRUC NGUYEN TU THEO CO HOC LUONG TU

r2 r 2
4.1. p(r)=[&?J(2—a—J e %

4.2. a) W, =0,324

b) W, =0,676
Nz _5 09
Wl
4.3. Xac suat tim thay e- trong khoang ((; (+d() (G
Xét hamG
Sw bién thién ctia ham dé theo ( nhw sau:
p 0 0,76 2 5,24
o)
2 2 max m
el |7 - 7 M,
0

Mat do xac suét cuyc dai tai:
(=0,76va ( =524
va bang khéng tai :
p = 0, p = 2’ p =
4.4. Ham séng cua hai e- phu thudc vaoG vaG: é
Phuwong trinh Sroding c6 dang:

2me
A+ Ay +7(E— U)y=0

trong do:

r'1 r2 r'12
(chu y: Hé don vila CGS)
4.5.Cacchisd:i,j...=1,2,3...8 Electron, A, B la hai hat nhan, ta ¢c6 ham séng:G
Phuwong trinh Sroding c6 dang:
2me
y=0

VOiG
4.6.2)2(1°+ 22+ 3%) =28
b) 6 electron s la (1s)2; (2s)2; (3s)2
12 electron p gém (2p)6; (3p)6
10 electron d gébm (3d)10
c) 4 electron p c6 m =0 gdm (2p)2 va (3p)2

4.7. a) 1s?2s%2p’ B;, Z=5
b) 1s%2s%2p> C; Z=6
c) 1s°2s°2p°3s’ Na; Z=11
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4.8. V&i n = 4 ta c6 mirc suy bién G = 2n2 = 2.16 = 32, nhwng v&iG = 3, chi c6: g = 2(lJ +1)

=2(2.3+1) =14 ) ]
Cac trang thai do (rng v&i cac soO lvgng tir sau (viét theo th tw n, I, m, sz):
4;3;—3;l 4,3,—3;—1
2 2
4;3;—2;l 4;3;—2;—l
2 2
4;3;—1;l 4;3;—1;—l
2 2
4;3; 0;1 4;3; 0;-1
2 2
4; 3; 1;l 4; 3; 1;—l
2 2
4; 3; 2;l 4; 3; 2,—l
2 2
43 3= 43 -+
2 2

* Nhw vay &ng voin = 4.G=3taco7giatrichiam: (3, (2, (1,0; 1,2, 3 vatwong irng v&i 2
gia tri cia sz =G ta sé co 14 trang thai.

4.9.G=2n’>=2.25=50

4.10. Hwéng dan : G=2n2=2.9 =18 c6 18 ham séng
1) Viét theo hé sb lwong tr n,G, m, sz
véin :sb lwong tl chinh
¢ : s0a l6ding t60 qud Aaio tdég 0 fiean n-1
m : s lwong tlr tr T dén 1
sz : sb lwong t& spin sz =G
(hay s6 lwong ttr hinh chiéu spin)

* Chu y: mot sb sach ky hiéu sz la ms.

Viét theo hé sb nay ta co:

n 3
! 0 1 2
m |0 -1 0 1 -2 -1 0 1
2
S 1
+_ EE—
2

*n,G, m,szla:

3,0;0; 1 3;,0;0; 1
2 2
3;1;—1;E 3;1;—1;—1
2 2
31 02 31 0=
2 2
3; 1, 1;1 3:1; 1,_1
2 2
3,2,-2 1 3; 25 -2; -2
2 2

155 156



3;2;—1;l
2
3:2; O;1
2
3:2; 1;1
2
3; 2; 2;1
2

Vay viét theo cach nay c6 18 ham séng khac nhau.
2) Viét theo hé sé lwong ttr n,G, j, mj véi:
n : sb lwong t& chinh
(04 166ing to0 quo Aaio tdg 0 fiean n-1
j :s6 lwong tir ndIG

3: 2; —1;—1
2
3:2; O; —l
2
3; 2; 1;—l
2
3:2; 2; —l
2

mj : s6 lwong tlr toan phan : mj twr j dén +j.

Ta c6 nhirng gia tri twong rng nhw sau:

n |3
4 0 1 2
i1 1 1 1 1
= = 1= 1= 2=
2 2 2 2
m| 1 1 1 1 11 1 1 1
-= - Ao oot g |20
2 2 2 2 22 2 2 2
Lo |t 11,11
2 2 2 2'27°272
1.1
2 2
( Ta c6 cac ham song twong (rng nhw sau:
3,02 = 30,2 =
2 2 2 2
3;1;3;E 3,1;3;_1
2 2 2 2
3;1;13;—11 3;1;13;—l
2 2 2 2
3;1;1£;1 3;1;13;1l
2 2 2 2
3;2;1£;—11 3;2;11;—l
2 2 2 2
3;2;13;1 3;2:11;1l
2 2 2 2
3,2,2%, o1 32,221+
2 2 2
3;2;2£;—E 3;2;23;1
2 2 2 2
3;2;2£;11 3,2;23;2l
2 2 2
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Nhuw vay, viét theo hé sé lwong ti nay ta cling dwoc 18 ham séng khac nhau.

Vay céach viét theo 2 hé la nhw nhau.

411.A;Z=18 1s? 25?2p°3s23p°
K Z =36 1s? 25°2p°353p®3d'%4s%4p°
Déu la khi tro

4.12. Sc; Z = 21 : 1s® 2s22p®3s23p®4s23d"

4.13. 6 I&p; 12 phan Iép; Z = 55
S6 e- trong tung 1&p, phan Io’p

Lép 1 5 6
Tén K L N O P Q
Sbe- 2 8 18 18 8 1
Phan s s p|spd| sp s p S
I16p d
Sé e+- 2 26 2610 26 |2 6 1

10
414.3)9 b)4 c)2 d)3 e)5

1

4.15. 14 electron; m =+3; +2; +1; 0; s, = + =

N

4.16. Khi tro’ 1a nhirng khi ma sé e- cta chung chiém day cac I&p (hoac phan Iop) - Tire
da bao hoa, khéng thé nhan thém dwoc nira. Vi vay né tro vé phuong dién hoat dong

NNN N N N N
I mn 1 I
aaw o = anN
© - H oo O

N N

I} 1

w w

~ (o))

N N
I
- ©
\l

Z=35
Z=21
=22
Z=23

I n
N = B
o N

N

]

w

(o]

héa hoc.

He 1s?

Ne  1s?2s%2p°®

Ar  1s? 25?2p®3s%3p°®

Kr  1s? 2s%2p®3s23p®4s23d'%4p°

Xe  1s?2s5?2p®3s?3p®4s23d'°4p®5s24d'%5p"
4.17. Li 15%2s'

Na  1s?2s°2p°3s’

K 15%25%2p°3523p4s’

Rb  1s?25?2p®3s?3p°4523d'°4p°5s’
418. F 1s%2s%2p°

Cl 1s%2s%2p°3s23p°

Br  1s"2s"2p°3s”3p°4s3d"%4p°
419. Sc  1s?2s°2p®3s23p°4s23d’

Ti 15%25%2p°3523p®4s%3d?

Y, 15%25%2p°3523p®4s%3d°>
4.20. P61aRn(Z=86) Radon
4.21.P61aCs (Z=55)  Xezi

Cs  1s°2s°2p®3s?3p°4s23d'%4p®5524d'%5p°6s’
4.22. Polal Z=53 lot

15%25%2p°3523p°®45%3d"%4p°5524d'5p°
4.23. Be 1s%2s?

Mg 1s?2s?2p°3s?

Ca  1s?2s5?2p®3s23p®4s?

Sr 1s°2s*2p°3s?3p°4s?3d"%4p°5s”
4.24. Fe
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Phan Il : VAT LY HAT NHAN

Chwong I: Hat nhan nguyén tie va dac tinh cda né

1.1. a) S6 proton déu la 6, s6 notron lan lwot bang 4,5, 6,7, 8, 9
b)R 113,2.10"°m.

1.2. 6,2 lan
1.3. Hat nhan nguyén tr Hydro khéng chira Notron. N6 chinh la hat proton.
1.4. Véi 1H1 (R = Ro =1,4.10-15m

voi A27 (R=G
1.5. DPworc 1H3, 3Li7, 7N15
1.6. V&i 6C12 (E =(92,15Mev; (= ( 7,68Mev/n
No ki AE = — 127, 6Mev; ¢ = — 7,97Mev/n
sLi7 AE = — 39,24Mev; ¢ = — 5,6Mev/n

1.7. Xem 1.6 — Cacbon bén hon
1.8. (8,3 Mev/n va (7,9 Mev/n
1.9. - 160,7Mev
1.10. 34,97dvkint (hay u)
1.11. Tw chirng minh
1.12. Khéi lwong nguyén tir ciia nguyén té Cl : 35,46
1.13. Ham lwong twong (rng cuia cac dong vi Bo 1a 20% va 80%
1.14. (76,3 Mev va ( 8,5Mev
1.15. (178,6 Mev va ( 180,4Mev. Hat nhan 92U238 b&n hon hat nhan 92U235.
1.16. - 6,38Mev/n; — 8,75Mev/n; — 8,56Mev/n
1.17. AE = 12,42Mev
Hwéng dan:

Sau khi bt 1 notron, hat nhan 11Na23 tré thanh 11Na22. Nang lwgng bt notron khéi hat
nhan. 11Na23 bang nang lwong lién két cia Notron v&i hat nhan 11Na22. C6 thé thay khoi
lwong hat nhan bang khéi lwong cla cac nguyén tlr trung hoa (theo bang tra clru), vi sb
electron & cac I&p vo cua cac nguyén tir Na22 va Na23 la nhw nhau.

1.18. V&i 2He4 la 23,8Mev
Vi 6C12 1a 7,26Mev

1.19.R = R, 3/ P ~15,85.10°m
phn

Hwéng dan @ ,

Tinh mat do khoi lwgng chat hat nhan:
*RR;
4

1
R = (1,5.107"%). A®
phn = 1,18.10""kg/m®
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Thay két qua nay vao céng thirc clia R ta sé ra dap sb.

1.20. 0,71Mev
1.21. V&i2He3  (E =(7,72Mev
véi 1H3 (E = ( 8,48Mev

Ta thay nang lwong lién két ciia 2He3 nho hon clia TH3 mét lwong (0,76Mev), xap xi bang
nang lwvgng do lwc day Coulomb cua hat nhan 2He3 & bai trén.

1.22. a) — 8,55 Mey; d) - 7,9Mev

1.23. Hwéng dan: ’
Xét vé mat bdo toan Nuclon hat nhan 8016 c6 thé tach ra lam 4 hat nhan 2He4

8016 = 4.’2He4
Nang lwgng lién két cua 8016 = (127,2Mev
clia 2He4 = ( 28,3Mev

Cl]q 4 hé 2He4 = ( 113,2Mev .
Vay nang lwvgng lién két ctia 4 hé 2He4 cao hon ciia 8016, do dé 8016 co thé tach ra thanh
4 manh 2He4, néu ta cung cap cho né mét nang luong:

= 14Mev

1.24. a) AE = - 12,06J
b)e=-1,3.10"2J
c) A = 226.10°Kwh
1.25. a) 15,6Mev

b) 12,14Mev .
Lién két proton yéu hon vi con chiju twong tac day Coulomb.

163 164



Chwong Il Phéan ra phdéng xa

2.1. 8( va 6(-
22.n=1-¢™
Huwéng dén :

XA4c sudt n = sod hait nhaan bd phaan rad trong t giady

soa hait nhaan cou 60 thogi fiedm ban Aaau
AN

n=—
N

2.3.63%
2.4. m = me™

Goi y: khoi lwgng 1 chat bang khoi lwgng ctia mét nguyén tir nhan véi s6 nguyén tir co
trong khoi chat do : m = N(A

2.5.G mau ban dau
2.6. ( 700 hat
2.7.=2.108 phanra
2.8. T =1660 nam
2.9. T=2,75 nam hay 1023 ngay
2.10. (= 10-7 pra/s hay 0,04pra/h
2.11. (=5.10-18/s; (= 2.1017s; T = 4,5.109nam
2.12. 0,5.1014hat
213.= 177 gam
2.14. ~ 53g
2.15. a) 0,707No va 0,031No
b) 6,1.10°N,
2.16. 231,25.10"pr/s hay 62,5mCi
2.17.(1,1.104prals
2.18. (1,2.109nam
2.19. 6.109nam
2.20.t=T = 5570ndm
2.21. 5280 ndm

Goi y : Hoat do phéng xa ban dau Ao la hoat do phéng xa can bang ctia C14 do duoc & cac
chét hivu co sbng. Khi chat hivu co chét, qua trinh hap thu cacbon ngirng, hoat d6 phéng xa sé
giam theo qui luat:

A =A™

2.22.12.400nam
2.23. 3,31 micro curie (uCi)

hay 1,22.105pra/s
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2.24.12.444 nam
2.25.9 lan
2.26.10,3gio
2.27. T = 3,8ngay; A = 0,31.1023pra/ngay hay A = 3,58.1011Bq
2.28. a) 48phut
b) 5,3gi&

2.29. 1803nam
2.30. 16.710nam
2.31. 45,2ngay

Goi y: ( S6 luwong hat Po con lai sau thoi gian t la N = Noe-(t tng véi khéi luong

~N.210 N, ™.210

Po T NA - NA

(' S6 lwgng hat chi tao thanh sau thoi gian t bang s6 hat Poloni phan ra: (N = No(1-e-
(t) twong ng v&i khoi lwvgngG ta cé ty s6 :G

2.32. T=4,7gi»
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Chuong lll : Twong tac hat nhan — Nang lwong hat nhan

3.1. ,N"¥(n, p) sC™

3.2. Péu dworc : ,
Phan trng 1) do Cockcroft va Walton tién hanh nam 1932.
Phan &rng 2) do Rutherford tien hanh nam 1919.

3.3. m(n) = 1,008628 dvk/nt
3.4. a) khong.
b) 1,57Mev
3.5. 7,26Mev
3.6. Q > 0 nén U235 phan ra dwoc
3.7.a) - 1,64Mev; b)6,28Mev; c)-2,79Mev; d) 3,11Mev
3.8. a) 4Mey; b) 3,26Mev; c) 18,3Mev; d) 17,6Mev
3.9. Hwéng dan:

Rao Coulomb la nang Ivgng can thiét dé dwa mét proton téi bo cda hat nhan:
PatG; voiro = 1,4fm

2 2
E, =KZ ok —2 _03Mev)(—Z)
A z 1
(A3 +1) Ad+1
(chiy: Néuhé CGS: K= 1)
Véi 8016 : 2,34Mev
41ND® - 7,64Mev
83Bi%%° : 12,33Mev
3.10. V&i 8016(p,d) 8015; Whn = 14,28 Mev
#N% (p,d)a1N%%; W, = 6,69Mev
83Bi*%°(p,d)esBi?%; W, = 5,26Mev
3.11.D, = 2,44 Mev

3.12.
3.13. ' = 0,022A°
3.14.G; n truyén cho p mét nira ning lwong cta né.
3.15. 21 lan
3.16. Q = 8,2.10""erg hay 8,2.10"°J hay 5,3.10%Mev
3.17. 12,4kg
3.18. Q = 4,2.10"J hay 26,3.10°Mev
3.19. a) Q = 5,13.10%Mev ~ 2,3.10'KWh
b) 2800tan
3.20. ¢ = 54°
3.21. Q = 40,35.10%Mev

3.22. ( Chu trinh proton — proton (ha1y chu trinh Critchfield): Viét tat p ( p
~ Q=26,7Mev hay 4,3.10"J
Tom tit : 4(1H1) ( 2Hed + 2e+ + 1J + 2(
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— Chu trinh Cacbon (hay chu trinh Bethe):
Q = 26,7Mev(twvong duwong p (p)
Tom tét: 4(1H1) ( 2He4 + 2e+ + 1J + 3(
Trong mat tréi phan déng gép clia 2 chu trinh 1& nhw nhau.
( Trong cac sao c6 nhiét do thAp hon mat trévi: chu trinh p — p tréi hon.
( Trong cac sao sang hon mat tr&i (ndbng hon) : chu trinh Cacbon trdi hon.
~ Tuy nhién cac chu trinh nay khong thé sir dung & phong thi nghiém dworc vi ching xay ra
rat cham.
( Cac nang lwong trén co thé bj that thoat chut dinh do nitro ré 1) bay ra khéi mét trovi.

3.23.~6.10"

3.24.2) 6.10"'kg/s ,
b) (m = 1,369.1014tan

AM _ 6810
M

c) mHe = 9,73.1015t4n ,
mH =mHe + (m = 9,86.1015tan

3.25. T =3,6.1010nam
Goiy: 1 nam ( 3,15.107s

3.27. T = 8,35.10°K°
3.28. Q = 23,8Mev
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PHU LUC

Phu luc 1

CAC HANG SO VAT LY

(Thuong dung trong Vat ly nguyén tir va hat nhan)

Hang sé Vat ly

Heé Sl

Hé CGS

Van téc anh sang
(trong chan khong)
Hang so Plang

Hang sb Ritbec
Hang s6 Avogadrod
Hang s6 Bénxman
bién tich electron

Khéi lwgng tinh
electron

Khéi lwgng tinh proton
Khéi lvong tinh Notron
Ti sb dién tich/khéi
lwgng (electron)

Ti sb khéi lvong
préton electron

Ban kinh Bo thr nhat

Manhéton Bo

Hang s6 dién moi
(trong chan khéng)

C = 2,998.10°m/s

h = 6,626.10*Js

fi =1,054.10%s
R =1,096776.10'm"

=2,998.10"%cm/s

=6,626.10%7ec.s
=1,054.10%ec.s

=1,096776.10°cm’

Na = 6,0225.10°Kmol” = 6,0225.10%mol”
k = 1,3805.102J/°K =1,3805.10"%ec/°K
e =1,602.10"°C =4,8.10"°CGSE
=1,602.10°CGSM
Mo = 9,108.10"'Kg =9,108.10%g
m, = 1,6725.10%g =1,6725.10%g
mn = 1,6748.10%kg =1,6748.10%g
e =5,273.10/"CGSE/G

——=1,759.10"C/kg =1,759.10'CGSM/G
me
m =1836,12
—2-1836,12
me

B2 =5,292.10%m
ao= —5 =5, 292.10"'m

me
-21

eh - =9.273.10" ec/gaus
H,=——=9,273.10 %y

2me

€, = 8,854.107°C*/Nm?

K= =8.987.10°Nm?/c?

4,
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Phu luc 2

BANG TUONG DUONG GIFA CAC PON VI

Do dai 1micro (um) = 10°m = 10*cm
1angstrom (A°) = 107"°m = 10%cm
1 fermi (f) =10"°m = 10"%cm

Dién tich 1bar = 10°°m = 10%cm?

Thoi gian 1nam = 365ngay = 3,15.107s
1ngay = 24qi¢ = 86.400s

Lwe 1Newton (N) = 105dyn

Nang Ilwvgng — Cong

1Jun = 10"erg = 6,2.10ev

1 electron — Volt(ev) = 1,6.10™"%J
=1,6.10"%erg

1erg =107J=6,2.10""eV

1Calo = 4,18J = 2,6.10"%V =

4,18.10"erg

Khéi lwong — Nang
lwong

1dvkint (u) = 1,66.10-27kg = 1,66.10-
244
=1,5.10" = 1,5.10%rg

Dién thé 1Volt (V) = 1/300CGSE,
Dién tich 1 coulomb (C) = 3.10°CGSE,
Cam trng tiy 1 tesla (T) = 10”gauss

Hoat d6 phéng xa

1 Curie (C) = 3,7.1010phan réa/s
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KHOI LWONG CUA MOT SO NGUYEN TU TiNH RA BDON VI u

Phu luc 4

N.t& 2 A m(u)
H 1 1 1,007825
D 1 2 2,01400
T 1 3 3,01605
He 2 3 3,01603

4 4,00260

Li 3 6 6,01512

7 7,01600

Be 4 7 7,0169
9 9,01218

10 10,0135

B 5 10 10,0129

11 11,00931

C 6 12 12,00000

13 13,00335

14 14,0032

N 7 14 14,00307

15 15,00011

o) 8 16 15,99491

17 16,9991

18 17,9992

F 9 19 18,99840

Ne 10 20 19,99244
21 20,99395

22 21,99096

Na 11 22 21,9944
23 22,9898

24 23,99096

Mg 12 24 23,98504
Al 13 26 25,98689
27 26,98153

Si 14 28 27,97693
29 28,97649

30 29,97376

31 30,9753

32 31,9740

P 15 31 30,99376

32 31,9739

33 32,9717

S 16 32 31,97207

Cl 17 35 34,96885
36 35,9797

37 36,9658

Ar 18 36 35,96755
37 36,9667

38 37,96272

39 38,064

40 39,9624

K 19 39 38,96371

40 39,974

41 40,952

42 41,963

Ca 20 40 39,96259
Cr 24 52 51,0405
Mn 25 55 54,9381
Fe 26 54 53,9396
Co 27 56 55,940
Ni 28 58 57,9353
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Cu 29 64 63,9288
Zn 30 64 63,9291
Ag 47 108 107,9044
Rn 86 211 210,9906
222 222,0175

Ra 88 223 223,0186
226 226,0254

u 92 235 235,0439
236 236,0457

238 238,0508

Pu 94 236 236,0461
237 237,0483

238 238,0495
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Phu luc 5

Dao ham va tich phan

Sau day cac chir u va v la cac ham cda x, va a va m la cac hang s6. Vi méi tich phan
khong xac dinh can cong vao mot hang so bat ky. Sach Tém tat Héa hoc va Vat ly (Lién hiép
cac xi nghiép In CRC) sé cho mét bang day da hon.

1.9 1. [dx=x
dx
d du
2. &(au)za& 2. Iaudx=ajudx
d du dv
3 —X(u+v)=&+& 3. .[(u+v)dx=judx+jvdx
d m m-1 m Xm+1
4. —x" =mx 4. Jx dx = (m=-1)
dx m+1
5.ilnx=l 5. d—X:In|x|
dx X X
6 i(uv)=ud—V+vd—u 6. Jud—vdx=uv—fvd—udx
dx dx dx dx dx
7. ieX_eX 7. jexdx=ex
dx
8. disinx=cosx 8. jsin XdX =—c0os X

X

9. icosx=—sinx 9. Icosxdx:sinx
dx
10. L tan gx =sec? X 10. jtan gxdx =In|sec x|
dx
1. icotgx:—csczx 1. J'sinzxdx:lx—isin 2X
dx 2 4

12. isecx:tangxsecx 12. e’axdx=—1e’ax
dx a

13. icscx=—cotgxcscx 13. _|'xe"“”‘dx=—i2(ax+1)e’alX
dx a

14. ieu =e“d—u 14. sze’f’xdx=—i3(a2x2 +2ax+2)e ™
dx dx a
“ I
15. isinu:cosud—u 15. J'x“e’axdx= n.l
dx dx o a"
1.35..2n-1) [n

2n+1an a

16. icosu=—sin ud—u 16. J'xz”e’axzdx=
dx dx o

d
17. Jﬁ: In(X ++/x*+a%)

e Cac cong thirc khai trién ham dé tinh gan dung:
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1) In(1+x)=x—%x2+%x3.... (x| <1)

2 X3
2) e =1+X+—+—.....
21 3!
0® 0°
3)sin6=06 — §+§ (6 tinh ra Radian)
2 94
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8.
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