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M BUOGI 4: PHAN UNG HAT NHAN

A.LY THUYET
1. Kham pha (doc thém)

Vao dau thé ki XX, cdc nha vat i da chi ra rang hat nhan ctia nguyén ttrcé kha nang twong tac voi
nhau va bién ddi thanh hat nhan ctia nguyén t& khac. Diéu nay dan dén viéc bién déi cac nguyén td
hod hoc. Tiéu biéu, vao nam 1909, Rutherford da tién hanh thi nghiém tao ra hat nhan 1; O va IIH
khi dung chum hat ;He (hat a) chiéu vao “N.

“He+ "N — "0+ H
2. DPinh nghia
Phan trng hat nhan 1a moi qud trinh dan dén su bién ddi hat nhan.
3. Phan loai

— Phan ting hat nhan tw phat la qud trinh tu phan ra cia mot hat nhan

R - . , . S om 5@} Em cé biét?
khong bén vitng thanh cac hat nhan khac bén virng hon.
Qud trinh phéng xa la
A—>B+C phdn (Ung hat nhan tu

— Phan t¢ng hat nhan kich thich la qua trinh cdc hat nhan twong tac voi | phat.

nhau chu yéu thong qua qua trinh va cham va bién do6i thanh cac hat

nhan moi.
’@" Em cé biét?

Phan (ng phan hach,

nhiét hach la phan Gng

X+Y—>C+D
— Trong d6 X va Y 1a cdc hat nhan twong tac, C va D la cac hat san pham.

Mot s phan ting hat nhan c6 thé tao ra nhiéu hon hai hat san phdm. hat nhan kich thich.
So sanh phan &ng hat nhan va phan tng hoa hoc
Phan ttng hod hoc Phan ¢ng hat nhan
Bién d6i cac phan t Bién ddi cac hat nhan
Bién d6i cac nguyén ti Bién d6i cac nguyén to
Bao toan khdi luong nghi Khong bao toan khéi lwong nghi

4. Cac dinh luat bao toan trong phan ttrng hat nhan

Cho phan tng hat nhan: ' A+ 7*B— ;*C+,*D

Phan ting hat nhan nay tuan theo 4 dinh luat bao toan sau day

a) Pinh luat bao toan dién tich

Tong dai s6 cac dién tich ctia cac hat tuwong tac b%lng tong dai sO cac dién tich cua cac hat san phdm.
2, +2,=2,+2,

b) Pinh luat bao toan s6é nucleon (bao toan sd A)

Tong s8 nucleon (s8 khdi) ctia cac hat tieong tac bang tong s& nucleon ctia cac hat san pham.
A+A=A+A
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¢) Dinh luit bao toan ning lugng toan phan
Tong ning lieong toan phan ctia cac hat tuwong tac bang tdng nang liong toan phan clia cac hat san
pham.

E =E

t sp
d) Pinh luat bao toan dong luong
Vector tong dong lwong ctia cac hat twong tac bang vector tong dong liong ctia cac hat san pham.

PatPp=PctPp

5. Nang lwgng tda ra hay thu vao trong phan tng hat nhan
— Do tinh chat khong bao toan khoi luwong nghi nhung lai bao toan nang luwong toan phan cta hé
trong cac phan tng hat nhan, nén cac phan tng hat nhan cé thé toa ra nang leong hoac thu nang
luwgng tuy theo quan hé so sanh gitta tong khoi lwong nghi cua cac hat twong tac (m) va tong khoi
luong nghi cua cac hat san pham (m).

— Nang luong toa ra hay thu vao ctia phan tng: E= (mtt —m,, )c2

+ Trwong hop m# > ms = E > 0 thl phan &ng tod nang luong.
+ Truong hop ms < ms, = E <0 thi phan tng thu nang luong.
— biéu nay c6 nghia la mudn thuc hién dugc mot phan ting hat nhan thu nang lwong, ta phai cung

cap nang luong cho hé.

B. BAI TAP

PHAN I. Cau tric nghiém nhiéu phwong an lwa chon. Thi sinh tra 10i tit cau 1 dén cau 12. Mdi cau
thi sinh chi chon mot phwong an.

Cau 1: [VNA] Trong phan ting hat nhan khong co6 sy bao toan

A. sd nucleon. B. dong luong.

C. s0 neutron. D. ndng luong toan phan.
Cau 2: [VNA] Trong phan ttng hat nhan khong c6 dinh luat bao toan

A. khéi luong. B. dién tich.

C. s0 khoi. D. nang luwong toan phan.

Cau 3: [VNA] Hai hat nhan A va B tham gia phan tng tao ra hai hat nhan C va D c6 khéi lugng
thoa man bat phuong trinh: m, +m, >m_ +m,. Phan Gtng nay la

A. phan ting thu nang luwong, cac hat A, B bén hon C, D.

B. phan tng toa nang lwong, cac hat A, B bén hon C, D.

C. phan tng thu néng lwgng, cdc hat C, D bén hon A, B.

D. phan tng tdéa nang luong, cac hat C, D bén hon A, B.
Cau 4: [VNA] Cho phan ting hat nhan sau: 'H+,X — 2( ;‘He) +,1, 50 khdi cia nguyén tir X 1a bao
nhiéu?

A. 4. B. 5. C.3. D.7.
Cau 5: [VNA] Cho phan tng hat nhan: ;He+ ;N — 'H+X. SG proton va neutron cta hat nhan X
lan lwot la

A.8vao. B.9val7. C.9vas8. D.8val7.
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Cau 6: [VNA] Mot trong cac phan @ng xdy ra trong 10 phan utng la
o+ U — 25U — "CLa+ Br+ y(;n) (véi y 1a s8 neutron). Gia tri y bang

A. 4. B. 6. C.8. D. 10.
Cau 7: [VNA] Trong mét phan ting hat nhan, tong khoi luong nghi ctia cac hat truedc phan tng la
37,9638 amu va tong khoi luong nghi cac hat sau phan tng la 37,9656 amu, biét 1 amu = 931,5 MeV/c2.
Phan tng nay

A. téa nang luong 1,68 MeV.

B. thu nang luong 1,68 MeV.

C. thu nang luwong 16,8 MeV.

D. téa nang lwong 16,8 MeV.
Cau 8: [VNA] Cho phéan tng hat nhan: [Li+ ;H — ;He+X. Ning luong toa ra khi tong hop duoc
1 mol helium theo phan ting nay 1a 5,2.10% MeV va hang s& Avogadro la Na = 6,022.10%. Nang luong
toa ra cua mot phan tng hat nhan trén xap xi la

A. 17,3 MeV. B. 51,9 MeV.

C. 34,6 MeV. D. 69,2 MeV.
Cau 9: [VNA] Cho phan ting hat nhan: °T+ 2D — He + X. Biét ndng luong lién két riéng cua cdc hat
nhan twong tng la: ¢, = 1,1 MeV/nucleon, ¢, = 2,83 MeV/nucleon, &, = 7,10 MeV/nucleon. Nang
long tda ra cta phan ng hat nhan nay la

A. 17,71 MeV. B. 18,26 MeV.

C. 17,25 MeV. D. 16,52 MeV.
Cau 10: [VNA] Cho phan tng hat nhan: 2D+ 7D — T+ H . Biét d6 hut khéi ctia cac hat nhan °T
va ;D lan lugt 14 0,0087 amu va 0,0024 amu va 1 amu = 931,5 MeV/c?. Coi khdi lugng ctia nguyén ti
bang khdi lwong hat nhan ctia né, 18y hang s6 Avogadro la Na = 6,022.10% mol. Nang luwong toa ra
trong phan tng trén khi dung hét 1 ¢ °D 1a

A. 10,935.10% MeV. B. 7,266 MeV.

C. 5,467.10% MeV. D. 3,633 MeV.
Cau 11: [VNA] Gia st trong mot phan tng hat nhan, tong khoi luong cta cac hat trede phan tng
nhé hon tong khdi lwgng cuia cac hat sau phan tng 1a 0,02 amu. Phan ting hat nhan nay

A. téa ndng luong 1,863 MeV.

B. téa nang luong 18,63 MeV.

C. thu nang luwong 1,863 MeV.

D. thu nang lugng 18,63 MeV.
Cau 12: [VNA] Cho phan g hat nhan “C + y — 3;He. Biét khdi luong ctia “C va jHe lan luot
la 11,9970 amu va 4,0015 amu, biét 1 amu = 931,5 MeV/c?. Nang lwong nho nhat caa photon tng véi
bttc xa ¥ d€ phan ting xay ra c6 gid tri gan nhat v4i gid tri nao sau day?

A.7 MeV. B. 6 MeV.

C.9 MeV. D. 8 MeV.
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PHAN II. Cau tric nghiém duang sai. Thi sinh tra 10i tir cau 1 va cau 2. Trong mdi y a), b), ¢), d) o

moi cau, thi sinh chon ding hodc sai.

Cau 1: [VNA] Ngtt liéu: Vao nam 1909, Ernest Rutherford da tién hanh thi nghiém tao ra phan tng
hat nhan nhén tao dau tién bang cach ding chiim hat alpha (He) ban pha cac hat nhan nitrogen (

”N), tao ra hat nhan oxygen (';0) va mot hat proton (,H ). Su kién nay mo ra ki nguyén bién doi

nguyén t6 hda hoc nhan tao, qué trinh ma mot hat nhan ¢ kha nang twong tac va bién ddi thanh

hat nhan khac.

Ménh dé

Dung

Sai

a) Phan ting hat nhan la moi qua trinh dan dén su bién d6i hat nhan nay thanh hat

nhan khac, ttr d6 lam bién d6i cac nguyén t6 hoa hoc.

[

[l

b) Khac véi phan tng hoa hoc thong thwong, tat ca cac phan tng hat nhan déu

khong tuan theo dinh luat bao toan khoi lvgng nghi.

[l

¢) Qua trinh phéan ra cua mot hat nhan khong bén vitng, ciing nhw cac phan tng

phéan hach va nhiét hach, déu duoc goi chung la phan ting hat nhan ty phat.

[l

d) Trong phuong trinh phan tng ctia Rutherford, tong sd nucleon cta cac hat

twong tac bang tong s6 nucleon cta cac hat san pham va c6 gia tri la 18.

Ll
Ll
Ll

[l

Cau 2: [VNA] Ngit liéu: Xét phan ting hat nhan kich thich khi ban hat alpha (;He) vao hat nhan

Nhom (% Al), tao ra Phosphorus (3. P) va hat X. Goi m« va ms 1an luot la tong khéi lugong nghi ctia

cac hat trudc va sau twong tac; c la toc d anh sang trong chan khong.

Ménh dé

Dung

a) Tong s8 khéi ctia hat alpha va Nhom bang tong s6 khdi caa Jo P va hat X.

b) Tong khdi lwong nghi ctia hé trude va sau phan tng luén khong déi (m« = msp).

c) Hat X sinh ra Ia hat proton.

d) Néu m« > ms thi day la phan ting tod nang luong.

10100 O

I

PHAN III. Céu tric nghiém tra 16i ngan. Thi sinh tra 10i tit cau 1 dén cau 4.

CAu 1: [VNA] Khi bin pha hat nhan I;LN béng hat a, nguwoi ta thu deoc mot hat proton va mot hat

nhan X. S& neutron c6 trong hat nhan X bang bao nhiéu?

Dap an:
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Cau 2: [VNA] Cho phan tng hat nhan: °T'+ 2D — ;He+X . Ly d6 hut khéi ctia hat nhan T, hat
nhan D, hat nhan He lan lwot 1a 0,009106 amu; 0,002491 amu; 0,030382 amu, 18y 1 amu = 931,5 MeV/c?
va hang sd Avogadro N4 = 6,022.10% mol"'. Nang luong toa ra cia phan ting xap xi bang bao nhiéu

MeV (1am tron két qua dén chr sd hang phan muoi)?

Pap an:

Cau 3: [VNA] Cho phan tmg hat nhan: {Li+7H — ;He+ X . Biét khoi lugng cdc hat deuterium, liti,
helium trong phan tng trén lan luot la 2,01360 amu; 6,01702 amu; 4,00150 amu 1dy 1 amu = 931,5
MeV/c?va hang s6 Avogadro Na = 6,022.10% mol"’. Coi khéi lugng ctia nguyén tir bang khdi luong
hat nhan ciua né. Nang lwong toa ra khi ¢ 1 ¢ helium dwoc tao thanh theo phan tng trén la x.10%

(J). Tim x (1am tron két qua dén hang don vi).

Pap an:

Cau 4: [VNA] Nguoi ta dung hat proton c¢6 dong néng 1,6 MeV ban vao hat nhan Li dtng yén, sau
phan tng thu duoc hai hat giong nhau c6 cung dong nang. Gia st phan tng khong kem theo btc
xa y. Biét ndng luong toa ra ctia mdi phan tng 1a 17,4 MeV, 18y 1 amu = 931,5 MeV/c? va hang s6
Avogadro Na = 6,022.10% mol"'. Ddng nang cua mdi hat sinh ra bang bao nhiéu MeV (lam tron két

qua dén chit s6 hang phan muwoi)?

Pap an:
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