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M BUGI 7: PHAN UNG NHIET HACH

A.LY THUYET
1. Dinh nghia
— Phan Gng tong hop hat nhan (phan tng nhiét hach) 1a phan tng hat

nhan trong d6 hai hay nhiéu hat nhan nhe tong hgp tao thanh hat nhan {@} Em c6 biét?
Hat nhan nhe la hat
nhan c6 sé A < 10.

nang hon va bén viing hon.

— Xét phan tng: 'H+ H — ;He+ ;n

2 3

— Phén ting trén toa ning luong: Ewi = 17,59 MeV. i =
s & Hong: o0 000
2. Diéu kién ) s
— D€ xay ra su tong hop hat nhan, dong nang ctia hai hat nhan nhe phai : %
2 7 7 A? \g A? ~ - A Y - A . A H
du 16n dé chuing c6 thé thang dwoc luc day tinh dién va tién lai gan nhau 286 . ) 28
dén khi luc hat hat nhan du 16n dé€ hinh thanh nén sy lién két gitra cac W
Ndng lugng

nucleon.
— Diéu kién dé tao ra dong nang 16n cho cac hat nhan nhe la ta can tao ra nhiét & moi truong xung
quanh du 16n, t6i thiéu khoang 10° K.
— Bén canh nhiét d6 cao, phan Gng tong hop hat nhan con phu thudc vao cac yéu td khac nhw mat
do6 hat nhan (n) phai du 16n va thoi gian duy tri nhiét do cao (At) da dai. n. At > 10" s/cm?.
3. Nang lwgng nhiét hach
Nang lwong tod ra bdi cac phan ttng nhiét hach duoc goi la nang lvong nhiét hach.
Nguoi ta chu yéu quan tam dén cac phan tng trong do6 cac hat nhan hydrogen tong hop thanh hat
nhan heli.
1 3 4
H+H—He
"H+:H —> ;He
2 3 4 1
H+ H— He+ n
Hang ngay, cdc phan ting nhiét hach dang dién ra lién tuc khong chi trong 16i ctia Mt Troi ma con

trong 10i ctia cdc ngodi sao trong vi tru.

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 mét phuwong an.
Cau 1: [VNA] Phan ting nhiét hach la su
A. két hgp hai hat nhan rat nhe thanh mét hat nhan néang hon trong diéu kién nhiét do rat cao.
B. két hop hai hat nhan c¢6 s6 khdi trung binh thanh mot hat nhan rat ndng ¢ nhiét do rat cao.
C. phan chia mot hat nhan nhe thanh hai hat nhan nhe hon kem theo sy toa nhiét.

D. phan chia mét hat nhan rat nang thanh cac hat nhan nhe hon.
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Cau 2: [VNA] Phat biéu nao sau day la sai khi no6i vé phan ing nhiét hach?
A. La loai phan ttng xay ra ¢ nhiét d¢ binh thuong.
B. Hién nay, cac phan Ging nhiét hach xay ra duéi dang khong kiém soat duoc.
C. La loai phan tng toa nang lwong.
D. Phan ting chi xay ra ¢ nhiét do rat cao.
Cau 3: [VNA] Phan trng hat nhan nao sau day la phan ttng nhiét hach?
A. jn+2U — " Xe+ 5Sr+2,n.
B. % Po— *2Pb+ ;He.
C. jn+°5U— "2 Ba+ S Kr+3,n.
D. ’H+’H — jHe+ n.
Cau 4: [VNA] Phat biéu nao sau day vé phan ting nhiét hach la sai?
A. Phan ting nhiét hach la su két hop hai hay nhiéu hat nhan nhe thanh mét hat nhan néng hon.
B. Mot trong cac diéu kién d€ phan tiing nhiét hach xay ra la nhiét d¢ ctia nhién liéu phai rat cao.
C. Tén goi phan ting nhiét hach 1a do n6 toa ra nang luong nhiét rat 1on, lam néng moi truong xung
quanh.
Cau 5: [VNA] Ngudn goc nang lwong ctia Mat Troi la do
A. cac phan tng nhiét hach xay ra trong long no.
B. cac phan ttng phan hach xay ra trong long no.
C. cac phan ting hoa hoc xay ra trong long no.
D. cac phan ting hat nhan tw phat day chuyén trong long né.
Cau 6: [VNA] Diéu nao sau day khong phai la diéu kién d€ xay phan ting nhiét hach?
A. hé s8 nhan neutron phai 16n hon hodc bang 1.
B. thoi gian duy tri nhiét do cao du dai.
C. nhiét do phan tng du cao.
D. mat d6 hat nhan du 1on.
Cau 7: [VNA] Phan ting nhiét hach phd bién trong Mat Troi la
A. Phan ting gitra deuteri va triti. B. Chu trinh proton — proton.
C. Phan hach uranium. D. Phan ting neutron cham.
Cau 8: [VNA] Nhiét do can thiét d€ phan ting nhiét hach xay ra rat cao nham:
A. Lam hat nhan néng chay.
B. Gitp cac hat nhan vuot qua luc day Coulomb.
C. Lam tang s0 neutron.
D. Giam khéi lwong hat nhan.
Cau 9: [VNA] Cho phan tng nhiét hach: 2H+H — ;He+ ;n+17,5MeV, khéi lugng mol cta
Helium 1a 4 g/mol, hang s8 Avogadro 1a Na = 6,022.10% va 1 eV = 1,6.10° ], ndng lwong toa ra trong
phan ting trén khi 1 kg helium dwgc tao thanh xap xi la
A.4,215.10M ]. B. 4,215.10"].
C.4,814.10%]. D. 4,814.10% .

Thay Vii Ngoc Anh - VNA 2



MISTior Hoc online tai Mapstudy

Sir dung thong tin sau dé tra 16i Cau 10, Cau 11 va Cau 12:
Bom nhiét hach dung phan ting: D+ °T — ;He+ jn. Cho biét khéi lugng ctia cac nguyén tie 7D

, °T, yHe va khoi luong hat neutron Ian luot la: 2,0141 amu; 3,0160 amu; 4,0026 amu va 1,0087 amu.

Day la mot phan tng thuwong duoc sit dung phan tng nhiét hach (D-T) sit dung nhién liéu la cac
dong vi Hydro c6 sén trong nude bién, san pham chinh 1a khi Heli khong doc hai. Trong khi phan
tng phan hach 25U dwa trén viéc ban pha cac hat nhan ning khong bén viing, tao ra cic san pham
phu la chdt thai phéng xa c6 thoi gian ban rd hang nghin nam, 14y hang s§ Avogadro la Na =
6,022.10% mol*va1eV=1,6.10"].
Cau 10: [VNA] Phan ting nhiét hach trén dwoc coi la nguén nang luong twong lai ctia nhan loai thay
thé cho phan tng phan hach 2°U. Uu diém quan trong nhat ctia phan trng nay xét vé mit moi treong
va tai nguyén la gi?

A. Nang luong toa ra ttt mot phan tng nhiét hach 16n hon nang lwong toa ra tir mot phan tng
phan hach.

B. Nhién liéu c6 s&n trong nudc bién va san pham ctia phan g khong gay 6 nhiém moi truong.

C. Phan ting nhiét hach dé kiém soat va diéu khién tdc do phan ting hon nhiéu so véi phan tmg
phan hach day chuyén.

D. C6 thé xay ra ¢ nhiét d phong néu sit dung cac chat xuc tac thich hop, giup tiét kiém chi phi
van hanh.
Cau 11: [VNA] Nang luwong toa ra néu co6 1 kg He dugc tao thanh do vu nd xap xi la

A.2,637.107 ]. B. 2,637.10%]. C.4,22.10%]. D. 4,22.10" ].
Cau 12: [VNA] Nang lwong ndi trén twong duong véi bao nhiéu kg U phan hach hét néu moi phan
hach toa ra mét lwong nang lwong 1la 200 MeV?

A. 5,144 kg. B. 5,148 kg C.5148 kg. D. 5144 kg.

PHAN II. Cau tric nghiém dtng sai. Thi sinh tra 10i tir cAu 1 va cau 2. Trong mdi y a), b), ), d) &
mdi cau, thi sinh chon dung hodc sai.

Cau 1: [VNA] Nang luong cua Mat Troi va cac ngoi sao trong vii tru déu ¢d ngudn goc tir cac phan
tng dot chay hydrogen dé tao thanh helium (goi 1a chu trinh proton — proton). Xét mot ngdi sao da
dot chay hoan toan hydrogen thanh helium va coi cac hat nhan helium tao thanh déu tham gia vao
qua trinh ba — alpha theo phuong trinh ?He+ *He+ *He — 2C+ 7,275 MeV. O thoi diém ban dau,
khoi luwong ctia ngoi sao 1a 4,0.10% kg (Khi tat ca hat trong ngdi sao déu la Helium) va cong suat tda
nhiét cua ngdi sao la 3,8.10°° W, biét 1 ndm cd 365,25 ngay.

Ménh dé bing | Sai

a) Phan Gng dot chay hydrogen dé tao thanh helium bén trong Mat Troi 1a phan
tng phan hach.

b) S6 hat nhan ;He tai thoi diém ban dau 1a 6,02.10%.

¢) S8 hat nhan “C tao thanh sao 1 nidm la 1,03.10°.

d) Thoi gian d€ toan bo hat nhan ;He chuyén hoa hoan toan thanh “C 1a khoang

OO0 O
O 0000 O

1,95 triéu nam.
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Cau 2: [VNA] Hinh bén 1a so d6 minh hoa cho phan tng tdng hop hat nhan 2 'b) JJ3 H

thuong xay ra trén Mat Troi va cac ngoi sao. Biét cong sudt ctia Mdt Troi la A~
3,95.10% W, cac thong s6 vé nang luong da duoc dé cap trong so d6. Coi 1 \
nam co 365,25 ngay. / ’}
A
Q  ‘He+35Mev
n + 14.1 MeV
Ménh dé Pung

a) Phan tting nay con duoc goi la phan ting nhiét hach.

b) Phan ting nay tao ra rat nhiéu san pham c6 tinh phéng xa.

c) Hién nay, con nguoi da diéu khién dwgc phan ting nay.

d) Sau 1 nam, s6 hat neutron tao thanh la 7,79.10%.

Himmn
OO0 e

PHAN III. CAu tric nghiém tra 101 ngan. Thi sinh tra 10i tir cdu 1 dén cau 4.
Cau 1: [VNA] Cho phan tng nhiét hach: D+ 7D — ;He tda ndng luong 23,7 MeV. Biét do hut khoi
cta hatnhan 2D 1a 0,0025 amu. Nang luong lién két ciia hat nhan ;He bang bao nhiéu MeV (viét két

qua dén chit s hang phan muwoi)?

Pipan: | | | | |

Cau 2: [VNA] Cho phan tng hat nhan: D+ 2D — JHe+ ;n. Biét khdi luong cua cac hat nhan 7D,
He, ,n lan lwot la: mp = 2,0135 amu; mue = 3,0149 amu; ma = 1,0087 amu. Cho khdi lwong hat nhan
bang s khdi. Biét nang lwong toa ra khi d6t 1 kg than 1a 30000 kJ. Khéi lwong Deuterium (tinh theo
g va lam tron két qua dén chi s6 hang phan muoi) can thiét d€ cé thé thu dugc nang lwgng nhiét
hach twong duong véi nang lugng toa ra khi d6t 1 tan than, biét 1 amu = 931,5 MeV/c? va hang s6
Avogadro la Na=6,022.10% mol™.

Papan: | | [ [ |

Sur dung cdc thong tin sau cho cdu 3 va cau 4:

Phan tng tong hop hat nhéan (nhiét hach) gitta hai dong vi cia Hydrogen la Deuterium (:D) va
Tritium (7D ) dién ra theo phwong trinh: ?D+°T — He+ !n. Biét khéi lwong ctia cac hat tham gia
va tao thanh: mp=2,0136 amu; mr = 3,0155 amu; mue=4,0015 amu; m.= 1,0087 amu.

Cau 3: [VNA] D0 hut khoi luong ctia hé hat trede va sau phan tng trén duoc tinh rala Am =410+
amu. Tinh a.
Papan: | | [ | |

Cau 4: [VNA] Tinh nang lwong toa ra khi mot hat nhan Helium (;‘He) dwoc tao thanh tir phwong
trinh phan tng nhiét hach noéi trén theo don vi MeV. (Lam tron két qua dén 1 ch s6 thap phan sau
dau phay).

Papan: | | | | |
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