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LOI NOI DAU

Chao mturng cac Thay/Cé gido va cac em hoc sinh dén v6i Physics 2018 series — B0 tai liéu
chuyén sau dugc nghién ciru va phat trién doc quyén boi doi ngii Physics Team.

Chuyén dé Vat 1i hat nhén - Vat 1y 12 duoc bién soan bam sat triét Iy caa Chuong trinh Gido
duc Pho thong 2018. Physics 2018 series tap trung tdi da vao viéc phat trién ban chat vat ly cot 15i,
nang lwc mo6 hinh héa va tw duy thuc nghiém.

Noi dung gido trinh duoc thiét ké theo cdu tric tuyén tinh ddng bd qua 05 dang bai chuyén sau:
e Dang 1: Xac dinh hat nhan trong phan ing hat nhan
o Dang 2: Nang luong hat nhan
o Dang 3: Hién tuong phong xa va ing dung
Heé thong 3 dang bai nay hudng t&i viée giai quyét da muyc tiéu chién luoc:
« Bodi dudng Hoc sinh gi6i dinh cao: Cung cip cac cong cu tu duy cao cap, dao sdu ban chat
1y thuyét dé chinh phuc cac ky thi tir cap Truong, Tinh/Thanh phd, dén cac ky thi Olympic va
Hoc sinh giéi Quéc gia (VMO)
« Biit pha diém 9+, 10 thi T6t nghi¢p THPT: Trang bi phuong phéap giai quyét cac cau hoi
dinh luong phtic tap va cac cau hoi thyc nghiém phan hoa trong ciu tric dé thi moéi.
Dé gitip hoc sinh chuyén hoa 1y thuyét thanh ning luc giai quyét vin dé thuc té, ciu tric ctia mdi
dang toan duoc chuan hoéa chit ché theo cac tru cot:

1. Hé thong 1y thuyét co ban va chuyén siu: M6 rong cac mé hinh vat 1y tién tién va cac
danh riéng cho hoc sinh gidi.

2. Phwong phap giai: Gom quy trinh timg budc 13 rang.

3. H¢ thong bai tap van dung miu: Mdi bai tap duoc trinh bay qua tién trinh 4 bude doc
quyén: Dé bai ® @ Pinh huéng tr duy = [ Huwéng din giai chi tiét=> /A\ Luu y cho hoc sinh.

4. Hé théng bai tap Tric nghiém tra 16i ngian: Piém nhin c6t 16i bam sat cu tric dé thi
moi. Phan nay giup hoc sinh rén luyén k¥ ning bAm may, kiém soat sai s6 va lam chu tdc do xir 1y
tinh hudng dinh luong dudi ap luc phong thi.

Tap tai liéu 1a tAm huyét ctia d6i ngii Physics Team, cam két 1a bé phong viing chic dua cac em hoc
sinh 1am cha chuong trinh mé&i va vuon t6i nhimg bang vang thanh tich cao nhat.

Hé théng phat hanh va bao mat ty dong tai: https://physicsteam.vn
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DANG 1. XAC PINH HAT NHAN TRONG PHAN UNG HAT NHAN

I. TOM TAT LY THUYET

1. Ciu tao hat nhén

¢ Hat nhan nguyén tr dugc cAu tao tir:

¢ Proton (p): mang dién tich duong.

¢ Neutron (n): khong mang dién.

¢ Proton va neutron dugc goi chung 1a nuclon.

¢ Hau nhu toan bo khdi luong nguyén tir tap trung & hat nhan.

2. Ki hiéu hat nhan
Ki hi¢u hat nhan:

ax

*

X: ki hiéu nguyén td.

L 2

A: s khéi.

L 4

L 4

N: s0 neutron.

Z: s6 proton (s hiéu nguyén tir).

3. Cac hat thwong gap trong phan wng hat nhan

Proton (p)
dién tich +e

Neutron (n)
khdng mang dién

HAT NHAN
R4t nhd, mang dién duang

Cac hé thirc quan trong:

A=7Z+N
N=A-1Z

Tén hat Ki hi¢u
Proton p
Neutron on
Electron e
Positron e
Hat alpha *He hoic «

1

Ghi nhé nhanh: « =3 He; p=lp; n=}n

4. Phan wng hat nhan

Phan tng hat nhan 12 qua trinh bién ddi hat nhan nay thanh hat nhan khac. Dang tong quat:

Ay A A A
ZiX+Z22Y —>Z: M+Z:N

5. Cac dinh luat bao toan trong phan @ng hat nhan

a) Bao toan so khoi

Hay:

|A1+A2:A3+A4

Physics Team|| https://physicsteam.vn
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|2Atru'é'c = XAgau |

b) Bao toan dién tich

|Z1+Z2 =Z3+Z4|

Hay:

|zztru'(’rc = XZgau |

6. Quy trinh xac dinh hat nhin chwa biét

Khi gdp phéan tng:

A A A
7.X+7°Y 52 M+ -

thue hién theo cac budc:
Buéc 1. Ap dung bao toan s khoi dé tim A.
Buéc 2. Ap dung bao toan dién tich dé tim Z.

Buéc 3. Dya vao Z dé xac dinh nguyén té tuong mg trong bang tuan hoan.

Buéc 4. Kiém tra lai phuong trinh phan tng.

II. HIEU SAU BAN CHAT

¢ Trong phan g hat nhan, nguyén t5 c6 thé bién ddi thanh nguyén t6 khac.

¢ Tong s0 khoi ludn duge bao toan.

. Téng dién tich Iuon duogc bao toan.

¢ Muon xac dinh hat nhan chua biét chi can dua vao hai dinh luat bao toan: s6 khoi va dién tich.

I11. GHI NHO NHANH
Cong thirc co ban
A=Z+N
N=A-7Z
Dinh luit bao toan
EAtruse = ZAsau
EZtruoc = Llsay

Cic hat thwdng gip: 1p; on; _7e; ,7¢; ;He

IV.LUU Y CHO HQC SINH

¢ Khong nham sb khdi A véi sé proton Z.

¢ Trong ki hiéu %X, s6 khéi A viét phia trén, s6 proton Z viét phia dudi.

Physics Team|| https://physicsteam.vn
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¢ Hat alpha chinh 13 hat nhan heli: « =3 He
¢ Khi tim hat nhan chua biét, luon thuc hién theo tht tu:
1. Bao toan s khoi.
2. Bao toan dién tich.
3. X4c dinh nguyén t6.
¢ Sau khi tim dwugc A va Z, phai ghi day du ki hiéu hat nhan: 4X

V. BAI TAP VAN DUNG

@ PT |Bai 1: Xac dinh hat nhan tao thanh trong phan rng hat nhan
Cho phan tng hat nhan:
289Po — X+3He
a) Xac dinh hat nhan X.
b) X4c dinh s proton va sb neutron cua hat nhan X.

¢) Viét day du phuong trinh phan tng.

@ PT |Bai 2: Xac dinh hat nhan chwa biét trong phan ng hat nhan
Cho phan tng hat nhan:
2B + X —% He+4Be
a) Xac dinh hat nhan X.
b) Cho biét tén goi ctia hat nhan X.

¢) Xac dinh s0 proton va s6 neutron cua hat nhan X.

@ PT |Bai 3: Hoan thanh phwong trinh phan irng hat nhan
Cho phan tng hat nhan:
23Na+1H - X+2JNe
a) Xac dinh hat nhan X.
b) Viét day du phuong trinh phan tmg.

¢) Cho biét tén goi, sd proton va sb neutron cua hat X.

@ PT |Bai 4: Phan ung tao neutron
Cho phan tng hat nhan:
37C1 + X - n+3ZAr
a) Xac dinh hat nhan X.
b) Cho biét sé proton va sb neutron cia X.

¢) Viét day du phuong trinh phan tng.
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@ PT |Bai 5: Xac dinh hat nhan tham gia phan &ng.

Cho cac phan tng hat nhin va qua trinh phan rd sau ddy. Biét cac ky hiéu p,n,e, o 1an luot 1a
hat proton, neutron, electron va hat nhan Héli (3He).

a) Ban pha hat nhan Nito (*2N) bang hat a tao ra mot hat proton va mot hat nhan X. Hay viét
phuong trinh phan Gmg, xac dinh sé khéi, s6 hiéu nguyén tir va goi tén hat nhan X.

b) Trong mét 16 phan tng hat nhan, mot hat nhan Urani (235U) hap thu mét hat neutron cham,
phan hach tao thanh hat nhan Xenon (1§2Xe), mot hat nhan Y va gidi phong 2 hat neutron. Xac dinh
ky hiéu ddy du ctia hat nhan Y.

¢) Trong ty nhién, hat nhan Urani (235U) khong bén, trai qua mot chudi céc phén ri lién tiép
gdm x 1an phan rd a va y 1an phan rd B~ (phat ra electron _%¢) dé bién ddi thanh hat nhan bén Chi

295Pb). Hay thiét 1ap hé phwong trinh va tim s6 hat « va B~ duogc tao ra trong chudi phén ra nay.

VI. BAI TAP TRAC NGHIEM TRA LOI NGAN

@ PT |Bai 6: Xac dinh s6 neutron ciia hat nhin con trong phan ra alpha

Trong qu4 trinh phan rd phong xa, hat nhan Polonium (233Po) phan ra thanh hat a va hat nhan con
X theo phuong trinh: 249Po —% He + X. Hat nhan X c6 sd neutron bang bao nhiéu?

papsd:. [ | [ |

@ PT |Bai 7: Xac dinh s khdi ciia hat sinh ra trong phan ng nhén tao

Bin mot hat o vao hat nhan Nhom (23A1) dang dtng yén, phan tng tao ra hat nhan Phét pho (32P) va
mét hat X. S khdi cua hat X bﬁng bao nhiéu?

bap sf'):] | | | |

@ PT |Bai 8: Xac dinh s proton ciia manh v trong phan @ng phan hach
Xét phan tng phan hach ctia Uranium: 233U+3n —3% Sr + X + 23n. Hat nhan X sinh ra trong phan
g nay c6 sb proton bang bao nhiéu?

papsd: [ | [ |

@ PT |Bai 9: Phan r beta trir ciia dong vi Carbon-14

Pong vi Carbon-14 (14C) phong xa ra mot hat X va bién doi thanh hat nhan Nitrogen (14N). S6

dién tich (Z) cua hat X mang gia tri dai ) béng bao nhiéu?

Physics Team|| https://physicsteam.vn <4Trang 8§
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papso:, | [ | |

@ PT |Bai 10: Xac dinh s6 nucleon ciia hat nhan me ban dau
Hat nhan X hép thu mot hat neutron tao ra hat nhan Liti (3Li) va mot hat « (3He). Hat nhan X ban
dau c6 tong sb hat nucleon bang bao nhiéu?

Dapso: | | | |

Physics Team|| https://physicsteam.vn <«4Trang 9»
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HUONG DAN GIAI CHI TIET - DANG 1

@ PT |Bai 1: Xac dinh hat nhan tao thanh trong phan rng hat nhan
@ PINH HUONG TU DUY
Bwdéce 1. Ap dung dinh luat bao toan s6 khéi dé xac dinh s6 khéi cua hat nhan X.
Budc 2. Ap dung dinh luat bao toan di¢n tich dé xéc dinh sb proton cua hat nhan X.
Buée 3. Xac dinh nguyén té twong tng va viét day du phuong trinh phan tng.

Huwoéng din giai chi tiét

a) Xac dinh hat nhan X
Ap dung dinh luat bao toan s6 khoi:
210 = Ay + 4
Suy ra:
Ay = 206
Ap dung dinh luat bao toan dién tich:
84 = Zy + 2
Suy ra:
Zx = 82

Nguyén t6 c6 sb hiéu nguyén tr Z = 82 1a chi (Pb).
Vay:
X =52° Pb
b) Xac dinh so proton va s6 neutron ciia hat nhan X
S6 proton:
p=7Z=82
S6 neutron:
N=A-7=206—-82=124
283

Vay hat nhan 23$Pb gdm:

¢ 82 proton.

¢ 124 neutron.
¢) Viét day di phwong trinh phén irng
Thay hat nhan vira tim dugc vao phan tng:
219P0 —»3%° Pb+3He
Két qua
X =20 Pb
p =282

Physics Team|| https://physicsteam.vn <«Trang 10>
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N =124
Phuong trinh phan tng:

249Po -3¢ Pb+3He

ALUU Y CHO HOQC SINH
¢ Hat alpha chinh 13 hat nhan heli: « =3 He
¢ Khi x4c dinh hat nhan chua biét, luén thyc hién theo thir ty:
1. Bio toan s6 khdi.
2. Béo toan dién tich.
3. Xac dinh nguyén to tir s6 hi¢u nguyén tir Z.

¢ Sau khi tim dugc A va Z, phai ghi déy du ki hiéu hat nhan: “Z‘X

@ PT |Bai 2: Xac dinh hat nhan chwa biét trong phan &ng hat nhian

@ DINH HUONG TU DUY
Buoée 1. Ap dung dinh luat bao toan s6 khdi dé x4c dinh s6 khdi A cta hat nhan X.
Buoéc 2. Ap dung dinh luat bao toan di¢n tich dé xéc dinh sb proton Z cua hat nhan X.
Budce 3. Xac dinh tén goi cia hat nhan dua vao A va Z.
Buréc 4. Tinh s6 proton va s6 neutron ciia hat nhan X.
Huwoéng din giai chi tiét
a) Xac dinh hat nhan X
Ap dung dinh luat bao toan s6 khdi:
10+Ax =4+38

10+ Ay =12
Ay =2
Ap dung dinh luat bao toan dién tich:
5+72y=2+4
5+Zx =6
Iy =1
Vay:
X=2H
b) Tén goi ctia hat nhan X
Hat nhan:
’H

duoc goi la doteri (hay hat nhan doteri).

Pay 1a mot dong vi cua hidro.
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¢) X4c dinh s6 proton va sé neutron ciia hat nhan X
S6 proton:
p=7Z=1
S6 neutron:
N=A-7Z=2-1=1
Vay hat nhan 2H gom:

¢ | proton.
¢ 1 neutron.

ALUUY CHO HQC SINH
¢ Hat nhan doteri c6 ki hiéu: D =2 H

¢ Khi tim hat nhan chua biét, luén tim so khdi A trude, sau d6 tim dién tich Z.
¢ Sau khi tim dwuoc A va Z, cAn x4c dinh dang tén nguyén té tuong tng.
¢ Mot s6 hat thuong gip trong bai toan phan Gmg hat nhan: 1p, &n, %H, %He can ghi nho dé

nhan dang nhanh trong qua trinh giai bai tap.

@ PT |Bai 3: Hoan thanh phwong trinh phan trng hat nhan

@ PINH HUONG TU DUY
Buoéc 1. Ap dung dinh luat bao toan s6 khoi dé tim Ax.
Buée 2. Ap dung dinh luat bao toan dién tich dé tim Zy.
Buée 3. Xac dinh tén hat twong ing v6i Ay va Zy.
Buéc 4. Tinh s proton va sb neutron cua hat X.
Huéng dén giai chi tiét
a) Xac dinh hat nhan X
Ap dung dinh luét bao toan s6 khdi:
23+1=Ax+20
Ax =4
Ap dung dinh luét bao toan di¢n tich:
11+1=7Zx + 10
Iy =2
Vay:
X =% He
b) Viét diy dii phwong trinh phan \rng
Thay X =3 He vao phuong trinh da cho:

23Na+1H -»% He+23Ne

Physics Team|| https://physicsteam.vn <«4Trang 12>
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Kiém tra:
23+1=4+20=124
11+1=2+10=12
Phuong trinh phan rng thda man céc dinh luét bao toan.

¢) Tén goi, s0 proton va so neutron cia hat X

Hat:
*He
la hat alpha («), hay hat nhan heli.
S proton:
p=72=2

SO neutron:

Vay hat X gdm:
¢ 2 proton.

¢ 2 neutron.

Két qua
X=3%He=a
Phuong trinh phan ung:
23Na+1H —3 He+23Ne
Hat X c6:

p=2N=2

ALUUY CHO HQC SINH
¢ Hat alpha chinh 14 hat nhan heli: a =3 He
¢ Pay la hat rat thuong gip trong cac phan tmg hat nhan.
¢ Khi tim hat nhan chua biét, nén thuc hién theo tht tu: bao toan sb khdi — bao toan dién tich —
xéc dinh nguyén t0.

¢ Sau khi tim duoc A va Z, nén kiém tra lai phuong trinh bang hai dinh ludt bao toan dé tranh sai sot.

@ PT |Bai 4: Phan trng tao neutron

@ PINH HUONG TU DUY

Budc 1. Ding bao toan s6 khdi dé tim Ay.

Budc 2. Ding bao toan dién tich dé tim Zy.

Bude 3. Tu Ay, Zx, xac dinh hat X va kiém tra lai phuong trinh.

Huwéng din giai chi tiét

Physics Team|| https://physicsteam.vn <«4Trang 130
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a) Xac dinh hat nhan X
Bao toan s6 khdi: 37 + Ay = 1+ 37 = Ay = 1.
Bédo toan dién tich: 17 +Zy = 0+ 18 = Zy = 1.
Vay X =1 H, ttrc 1a proton p.
b) S6 proton va so neutron ciia X
V6iX =] H,tac6A=1,Z=1.
Sé proton:p=27Z=1.Séneutro: N=A—-Z=1-1=0.
¢) Phwrong trinh phan uing diy di
37C14+1H -3 n+3]Ar
Kiém tra: s6 kh6i 37 + 1 =1+ 37 = 38,diéntich 17+ 1 =0 + 18 = 18.
Két qua

Hat X c6 1 proton va 0 neutron.

ALUUY CHO HQC SINH

L 2

Proton c6 ki hiéu p =1 H.

*

Neutron c6 ki hiéu n =} n.

*

Khi phan g c6 neutron & vé sau, van bdo toan dién tich vi neutron c6 Z = 0.

Ludn kiém tra lai ca A va Z sau khi tim duoc hat chua biét.

*

@ PT |Bai 5: Xac dinh hat nhan tham gia phan &ng.

@ PINH HUONG TU DUY:
Nguyén tic chung: Ap dung dinh ludt bao toan dién tich va bao toan sd khdi:
Y a & b: Goi hat nhan can tim 13 X hodc 4Y. Lap phuong trinh cin bang cho hang trén (chi s6
A) va hang duéi (chi s6 Z).
238

Y ¢: Viét phuong trinh tong quat cta chudi phan ra: 235U —»29° Pb + x -4 He +y -2, e. Lap hé 2

phuong trinh bac nhét hai 4n x, y dya vao bao toan A va Z, sau do giai hé.

HUONG DAN GIAI CHI TIET
a) X4c dinh hat nhan X trong phan wng bin pha
Phuong trinh phéan trng:
FHe+3*N -2 X+1p
Ap dung dinh luét bao toan s6 khoi (A) va bao toan dién tich (Z):
o Baotoansékhbi:4+14=A+1=>A=17
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e Baotoandiéntich:2+7=724+1=>7=28
Hat nhan X c6 dién tich Z = 8, tra bang tudn hoan déy 1 nguyén t6 Oxy (O).
K&t luan: Hat nhan X 1 dong vi Oxy, ky hiéu *30.
b) Xac dinh hat nhan Y trong phan trng phan hach
Phuong trinh phan ung:

235U+3n »11% Xe+2Y +2 -3 n

Ap dung cac dinh luét bao toan (cha y hé sb 2 ctia neutron & vé phai):

e Baotoans6khéi:235+1=140+A+2-1=>236=142+A=> A =94

e Baotoandiéntich:924+0=54+72+2-0=>92=544+7Z=>7 =38
Hat nhan Y c6 Z = 38 Ia Stronti (Sr).
Két luan: Ky hiéu day du cua hat nhan 13 3gSr.
¢) Xac dinh s6 hat o va f~ trong chudi phan ri
Phuong trinh tong quét clia qua trinh:

2380 -2 Pb+x-3He+y-% e

Ap dung dinh luat bao toan A va Z, ta c6 h¢ phuong trinh:

e Bao toan s khdi: 238 =206+ 4x+0-y (1)

e Baotoandiéntich: 92 =824 2x+(-1)-y (2)
Tt phuong trinh (1), ta giai tim dugc x:

4x =238—-206=>4x=32=>x=8
Thay x = 8 vao phuong trinh (2) dé tim y:
92=82+4+2-8—y=292=98—-y=>y=6

Két luan: Chudi phén ra trai qua 8 1an phan ri o va 6 1an phan ra p~.

A\LUUY CHO HQC SINH
Nhé k§ higu cac hat co bén: proton ({p), neutron (gn), electron/hat B~ (_9e), positron/hat B* (Ye)
va hat a (3He).
L&i bé quén hé s6: O nhimg phan tGng sinh ra nhiéu hat giéng nhau (nhu phan @mg phan hach sinh

ra 2 hodac 3 neutron), hoc sinh rat hay quén nhan h¢ s6 d6 vao phuong trinh bdo toan.

@ PT |Bai 6: Xac dinh s neutron ciia hat nhin con trong phan ri alpha
Huéng din giai chi tiét
* Bdo toan s6 khdi: 210 =4 + A = A = 206.
¢ Baotoan diéntich: 84 =2 +7Z = 7Z = 82.
¢ Sé neutron ciia X: N = A — Z = 206 — 82 = 124.
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Pap s6 dién phiéu: [1 |2 |4

ALUUY CHO HQC SINH
¢ Doc ki dé dé phan biét s khdi (A), sé proton (Z) va sb neutron (N = A — Z).
¢ Ty nhé hat o ki hiéu 1a He.

¢ Phiéu tra 101 ngén chi dién sb "124", tuyét d6i khong ghi thém chir hay don vi.

@ PT |Bai 7: Xac dinh s khdi ciia hat sinh ra trong phén #ng nhén tao
Huwéng din giai chi tiét

¢ Phuong trinh: 4He+27Al -32 P+2X.

¢ Biotoansékhdi: 4 +27 =30+A=>A=1.
(Bao toan Z: 2 + 13 = 15 + Z = Z = 0. Day la hat neutron n).

Pip s6 dién phiéu: |1

ALUUY CHO HQC SINH
¢ D@ chi hoi "s6 khdi", nén tinh xong A = 1 1a dién dap an ngay dé tiét kiém thoi gian.

¢ Khong can mat cong tinh dién tich Z hay ¢ ging goi tén hat X néu dé khong yéu cau.

@ PT |Bai 8: Xac dinh s6 proton ciia manh vé trong phan g phan hach
Huéng din giai chi tiét
¢ Pé hoi sb proton tuc la tim dién tich Z cua hat X.
¢ Phuong trinh: 233U+3n —3% Sr+2X + 23n.

¢ Bao toan dién tich: 924+ 0=384+7Z+2 X 0= Z = 54.

Pap s6 dién phiéu: |5 | 4

ALUUY CHO HQC SINH
¢ Cuc ky can than véi hé s6 nhan (vi du: 23n) & vé phai. R4t nhiéu hoc sinh quén nhan hé $6 nay
vao biéu thirc bao toan.

¢ Chi can tinh dinh lut bao toan Z, bo qua bao toan A dé giai nhanh.
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@ PT |Bai 9: Phan ri beta trir ciia dong vi Carbon-14
Huwéng din giai chi tiét
¢ Phuong trinh: 13C —3* N+2X.
¢ Baotoandiéntich: 6 =7+7Z=>7 = —1.

(Hat X mang A = 0,Z = —1, day chinh 14 electron _%e, hay birc xa 7).

Pap s6 dién phiéu: |- |1

ALUUY CHO HQC SINH
¢ "Gia tri dai s0" nghia 1a dap an c6 thé mang ddu am. Hay tu tin dién déu "-" trudc con sb vao 6 tra 10i.

¢ Phanra B~ luon sinh ra electron (Z = —1), phan rd B* ludn sinh ra positron (Z = +1).

@ PT |Bai 10: Xac dinh s6 nucleon ciia hat nhan me ban dau
Huéng din giai chi tiét
¢ "Tdng s6 hat nucleon" chinh 1a sé khdi A.
¢ Phuong trinh: 2X+3n -} Li+3He.

¢ Baotoansdkhdi:A+1=7+4+4= A= 10.

Pip s6 dién phiéu: |1 [ 0

ALUU Y CHO HOQC SINH
¢ Nam vitng thuat ngit: "S6 hat nucleon" ddng nghia véi "S6 khéi (A)", "Sé khdi lugng".

¢ Phai nhé neutron ki hiéu 14 3n. Khong nham 13n véi proton 1p.
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