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M BUGI 5: PHAN UNG PHAN HACH

A.LY THUYET
— Hinh bén 1a d6 thi phan bd nang luwong lién két riéng Ew, E, (MeV)

theo s khdi A dwgc vé don gian hoa.

10 T Q
— D6 thi nay cho thay, Ex cua hat nhan ndng (¢ng véi doan . / e,
AVN . 2 2 A 7 A Ale \ a P
d6 thi PQ) nho hon Ew ctia hat nhan ¢6 s6 khoi trung binh st1é phan e
4 & A . P h
(tng véi doan do thi QT). “ / EZZ’%hg’g
— Do d6, qua trinh bién d6i tir hat nhan nang v& thanh cac iV,

hat nhan cé s6 khoi trung binh sé thu dwoc cdchat nhanbén o & w0 50 w0 w0 20 20 20 A
vitng hon.

1. Dinh nghia

— Phan hach Ia phan ting trong d6 mét hat nhan nang vé thanh hai hat nhan

@ Em co bit?
nhe hon. Ta chi quan tam dén cac
— Hai hat nhan nhe nay, hay con goi la san pham phan hach, cé s khai | Phon tng phan hach

trung binh va bén viing hon so véi hat nhan ban dau. i

— Phan Ging phan hach tu phét cling c6 thé xay ra nhung véi xac suat rat nho.

2. Sy phan hach cta uranium

— Nam 1939, Otto Hahn da lam thi nghiém zs ey o gzv e
\ o Vs A < . 2 %

dung ne1,1tron nhiét (ddng nang nho hon @ sy ‘@:ﬁ ‘ﬁ‘%}’ é"‘ ’9;53,, 7

0,1 eV) ban vao *U . Két qua cho thay hat FE N B Y’

nhan * U v& thanh hai hat nhan c6 khéi
lwgng nho hon. Kem theo qua trinh phan hach nay c6 mot s6 neutron duoc giai phong.
— Phuong trinh phan tng la:
I B - U > Y+ 43
— Phan Ging toa ra nang luong khoang 200 MeV dwdi dang dong nang cua cac hat san pham.
~ Céc thi nghiém da cho thay rang phan tng phan hach ctia mot hat nhan X c6 thé xay ra theo
nhiéu cach v khac nhau. Qua trinh nay c6 thé viét dudi dang phuong trinh phan tng khai quat:
n+X—->X"-Xi+Xo+kn
— Trong d96, X1 va X, la cac hat nhan c6 sd khdi trung binh va hau hét la cac hat nhan phéng xa; k =
1, 2, 3 la s0 hat neutron duoc sinh ra. Qua trinh phan hach ctaa ;‘X la khong truc tiép ma phai qua
trang thai kich thich *X khong bén viing.
— Ngoai U con cd mot s6 dong vi hat nhan khacnhw % Np, %7 Pu, % Cf .... cling ¢ tinh chét phan

hach teong tu.
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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 mo6t phuong an.

Cau 1: [VNA] Cho cac hat nhan: *;U, **U, ;He, %, Pu. Hat nhan khong thé phan hach la

792 7 94
A. 22U B. 23U, C. ‘He. D. *’Pu.
Cau 2: [VNA] Hat nhan *>U hap thu mot hat neutron thi v ra thanh hai hat nhan nhe hon. Day la
A. qua trinh phoéng xa. B. phan tng nhiét hach.
C. phan ting phan hach. D. phan tng thu nang luong.

Cau 3: [VNA] Trong mdt phan ting phan hach, goi tong khoi lwong nghi ctia cac hat trede phan tng
la m: va tong khoi luong nghi cua cac hat sau phan tng la ms . Hé thitc nao sau day dung?

A, mi<ms. B. m: > ms. C.m: < ms. D. m: = ms.
Cau 4: [VNA] Phan 16n nang lugng giai phong trong phan ting phan hach la

A. nang leong toa ra do phong xa ctia cac manh.

B. dong nang cac neutron phat ra.

C. dong ndng ctia cAc manh.

D. nang lwong cac photon cua tia .
Cau 5: [VNA] Phat biéu nao sau day ding vé phan ting phan hach hat nhan?

A. Tong khdi luong nghi ctia cac hat san pham sau phan hach luén bang tdng khéi legng nghi
cta cac hat tredc phan hach.

B. Tong khoi lwong nghi cta cac hat san pham sau phan hach ludn 16n hon tdng khéi lwong nghi
cta cac hat trede phan hach.

C. Téng s8 proton ctia cac hat sau phan hach luén bang tdng s proton ctia cac hat triedc phan
hach.

D. Téngsd nucleon ctia cac hat sau phan hach ludn bang tdng s6 nucleon ctia cc hat true phan
hach.
Cau 6: [VNA] Phan ting nao sau day la phan tng phan hach?

A. N>+ "C. B. *1/Po— tHe+ "’ Pb.

C. HC s %4 UN. D. In+ U - Y+ B 131
Cau 7: [VNA] Xét phan wng phan hach wuranium 2°U c¢6 phuong trinh:
i+ U — Mo+ 2 La+2X+7B, Cho biét mu = 234,99 amu; mwmo = 94,88 amu; mr. = 138,87 amu; mn
=1,0087 amu, biét 1 amu = 931,5 MeV/c?. Bé qua khoi lugng electron. Nang luong ma mot phan hach
todrala

A. 107 MeV. B. 215,5 MeV. C. 234 MeV. D. 206 MeV.
Cau 8: [VNA] Cho réng mot hat nhan Uranium U khi phan hach thi toéa ra nang lwong la 200

92

MeV. Khéi legng mol ctia Uranium %5U 1a 235 g/mol, biét hang s8 Avogadro Na = 6,022.10% mol! va

92

1eV=1,6.10" ]. Nang luong tda ra khi 2 ¢ Uranium *>U phan hach hét 1a

92

A.9,6.10 ], B. 10,3.10%]. C.16,4.10% . D. 16,4.10 .
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Cau 9: [VNA] Mot tau phd bang cong suat 16 MW. Tau dung nang lwong phan hach ctia hat nhan
235(]. Trung binh mdi phan hach tda ra 200 MeV. Khéi lwgng mol cta uranium 25U la 235 gam/mol,
biét hang s6 Avogadro Na = 6,022.10% mol va 1 eV = 1,6.10° ]. Nhién liéu dung trong 16 1a U lam
giau dén 12,5%. Hiéu suat cua 10 1a 30%. Hoi néu tau lam viéc lién tuc trong 3 thding thi can bao
nhiéu kg nhién liéu (coi mdi ngay 1am viéc 24 gio, 1 thdng tinh 30 ngay).

A. 40,47 kg. B. 80,9 kg.

C. 10,11 kg. D. 24,3 kg.

Sw dung doan thong tin sau tra 1oi cho ciau 10, Cau 11 va Cau 12:

Hat nhan %, Pu hap thu mdt neutron nhiét roi phan hach thanh hai hat nhan *;Xe va ')’ Zr . Cho

biét khoi lwong cta cdc nguyén toe %, Pu, 3 Xe, '5Zr va khéi luong hat neutron lan luot la:

239,05216 amu; 133,90539 amu; 102,92719 amu va 1,00866 amu, biét 1 amu = 931,5 MeV/c2.
Cau 10: [VNA] S6 hat neutron phat ra sau phan ting phan hach 1a

A. 1. B. 2. C.3. D. 4.
Cau 11: [VNA] Nang luong toa ra ctia mdi phan g phan hach d6 la

A.1127,5 MeV. B. 189,6 MeV.

C.188,4 MeV. D. 187,9 MeV.

Cau 12: [VNA] Ning luong toa ra khi 9,00 kg %, Pu bi phan hach hoan toan theo phan tng trén la
bao nhiéu? (St dung két qua chua lam tron ¢ cau 11).
A.6,84.10"]. B. 6,84.10* ].

C. 6,84.10]. D. 6,84.10% ].

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] Phan ting phan hach la qué trinh mét hat nhan rat ndng (nhw Uranium U) vé thanh
hai hat nhan ¢6 khéi luong trung binh sau khi hap thu mot hat neutron. Qua trinh nay thwong giai
phéng thém tir 2 dén 3 hat neutron mdi va téa ra mot lwgng nang luong réat 16n (c& 200 MeV).

Ménh dé Ding

a) Phan hach la qua trinh phan ng hat nhan kich thich téa nang lwong. I:l

b) D& phan ting phan hach ctia U dé dang xay ra, hat nhan nay can hap thu cac hat

neutron co toc do cuc ki 16n (neutron nhanh).

16n hon s6 khéi ctia hat nhan néng ban dau.

d) Vi phan ting toa ndng luong nén tong khoi lwgng nghi cta cac hat sau phan hach

O O 0oz

¢) Cac hat nhan san pham sinh ra sau phan hach luén c6 tong s khdi (sd nucleon) ]

ludn nhé hon tong khdi lwong nghi cta cac hat trede phan hach.
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Cau 2: [VNA] Vao cudi thang 4 ndam 2018, nha mdy dién hat nhan n6i ciia Nga la tau Akademik
Lomonosov da duoc ha thay. Tau Akademik Lomonosov ¢é cong suat ché dd van hanh binh thuong
la 70 MW dién, teong dwong véi 300 MW nhiét. Tau st dung nhién liéu hat nhan uranium cé do
giau 14,1% “°U cho thoi gian hoat dong 40 nim. Gia st mdi phan hach hat nhan U cho ning
luong nhiét 200 MeV, khéi lwong mol ctia *’U xap xi bang s& khéi va hang sd Avogadro Na =

6,022.10% mol!. Xem mot nam co 365 ngay.

Ménh dé Pung

a) Nha may da st dung ning luong nhiét tir phan tng phan hach ctia U .

b) Khdi lwong ctia hat nhan U ma tau tiéu thu trong mot ngay la 316,2 g.

c) Hiéu sudt phat dién ctia nha may trén tau la 23%.

d) Khoi lwgng nhién liéu hat nhan can cho tau hoat dong lién tuc trong thoi gian
40 nam xap xi 32,7 tin.

O OO0
O OO e

PHAN III. Cau tric nghiém tra 101 ngan. Thi sinh tra 10i tir cdu 1 dén cau 4.
St dung cdc thong tin sau cho cau 1 va cdu 2:

Cong suat phat dién cia mot nha may dién hat nhan la 1060 MW & hiéu suat 35%. Coi réng mdi
hat nhan U phan hach téa ra nang luong 1a 203 MeV. Biét 1 eV = 1,6.10-° ] va hang s& Avogadro

92

Na = 6,022.10% mol . Khdi lwgng mol nguyén t& ctia *2U 1a 235 g/mol.

92

U trong 1o phan tng da phan hach 1a x.10”. Tim gia

Cau 1: [VNA] Trong mot giay, s6 nguyén ti

tri ctia x (lam tron két qua dén chir s6 hang phan muoi).

Papan: | | [ [ |

Cau 2: [VNA] Biét chi c6 80% s6 nguyén tit >>U phan hach. Nha mdy dién hat nhan noi trén sé st

dung hét 220 kg *>U trong bao nhiéu ngay (lam tron két qua dén chit s6 hang don vi)?

Pipan: | | | | |

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

235
92

Cho mét hat neutron cé dong nang 16n dén ban pha hat nhan *U dang ding yén d€ tao ta phan

’ A 1 235 140 94
tng phan hach jn+° U — ", Xe+

Sr+x n. Trong phan tmg phan hach nay, ndng luong ctia phan
ting dugc xac dinh bang hiéu ctia nang liong lién két gitta cac hat nhan san pham véi cac hat nhan
tham gia phan tng. Biét ndng lugng lién két riéng cua U la 7,60 MeV/nucleon; cua ', Xe 1a 8,29
MeV/nucleon va cta 3,Sr 1a 8,59 MeV/nucleon.
Cau 3: [VNA] Gia tri ctia x bang bao nhiéu?

Papan: | | [ | |

Cau 4: [VNA] Ning luong ctia mdi phan ting phan hach toa ra bang bao nhiéu MeV (Lam tron két
qua dén chit s6 hang don vi)?

Papan: | | | | |
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