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Trén con dwong thanh cong khéng cé diu chén ciia ké lwoi biéng!

CHU PE 4. PHAN UNG PHAN HACH. PHAN UNG NHIET HACH

A. TOM TAT Li THUYET

I. PHAN UNG PHAN HACH

1. Co ché ciia phan @ng phan hach
a. Phan wng phan hach la gi?

— La sy v cua mot hat nhan nang thanh 2 hat nhan trung binh (kém theo mét vainottémphat ra).

b. Phan tmg phan hach kich thich

—Chi xét cac phan tng phan hach cua cac hat nhan: 2°U; Z°U; Z°pu.

n+X——X —Y+Z+kn(k=123)

— Qua trinh phéan hach ciia X 1a khong truc tiép ma phai qua trafig thai kich thicheX*.
2. Nang lwgng phan hach

— Xét cac phan ing phan hach:

NP U2 Ur 52 Y+ 1+30n; sn+2° U B2 U* 520 Xe+g Sr+24n

a. Phan wng phan hach toa nang lwgng

— Phan tng phan hach U 1a phan ung‘phan hath tod nang lugng, nang luong d6 goi la nang luong
phan hach.

— MJdi phéan hach 2*U tda ning lifong 200:MeV.
b. Phan g phan hach diy chuyén

— Gia st sau mdi phandiach cdk notron duoc giai phong dén kich thich cac hat nhan 2*U tao nén nhitng
phan hach mai.

— Sau n lan phanthach, sémotrén giai phong 1a kn va kich thich kn phan hach mai.

+ Khik </2phan tmgphan hach day chuyén tat nhanh.

+ Khi k=.1: phanmg phan hach day chuyén tu duy tri, ning lugng phat ra khong doi.

+Khi k > 1: phan tng phan hach day chuyén tu duy tri, ning lugng phat ra ting nhanh, ¢ thé giy bung
no.

— Khéi lugng téi han ciia 2°U  vao ¢& 15kg, 2°Pu vao cd 5 kg.
c. Phan tng phan hach c6 diéu khién

— Puoc thuc hién trong cac 10 phan ng hat nhan, tuong ing huong hop k = 1.

— Pé dam bao cho k = 1, ngudi ta ding thanh diéu khién c6 chira Bo hay cadimi.

— Ning lugng toa ra khong dbi theo thoi gian.
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Il. PHAN UNG NHIET HACH
1. Co ché cua phan ung tong hop hat nhan
a. Phan wng tong hgp hat nhan la gi?

— La qué trinh trong d6 hai hay nhiéu hat nhan nhe (A<10 ) hop lai thanh mot hat nhan ning hon.
H+) H —) He+; n. Phan ung trén toa nang luong: Qa = 17,6MeV
b. Piéu kién thuc hién

— Nhiét do tir 50 dén tram triéu do.

— Mat d6 hat nhan trong plasma (n) phai du lon.

S
m?®

— Thoi gian duy tri trang thai plasma (<) phai du l6n nc > (10" +1016)

2. Niing lwong tong hop hat nhén i i
— Nang lugng toa ra boi cac phan tng tong hop hat nhan duoc goi 1a nang luong tong hop hat nhan.

— Thuyc té chi quan tdm dén phan Gng tong hop tao nén héli

TH+ H -3 Hei 1H+ H—; He; JH+ He —; He

TH+) H ) HE+ n; TH+; Li —>2(3He)

+ Ning lugng toéa ra khi tong hop 1 (g) heli gip 10 lan ning luongitoa ra khigphan hach 1 (g) urani.

3. Phan tng tong hop hat nhan trén céc sao trong vii tru i
— Nang lugng phat ra tir Mat Troi va tir hau hét cac sao trong vitihtru déu c6 nguon goc la nang luong tong

hop hat nhan.
— Qua trinh tong hop Heli tir hidrd: 4'H —% He+ 2% + v+ 2y
Phan ung trén xay ra ¢ 30 triéu do, nang lugng toara la 26,8 MeV.

4. Phan rng tong hop hat nhan trén Trailat
a. Phan &ng tong hop hat nhan khong/dieu khien

Con nguoi d tao ra phan tng tong hop hat.nhan khi thir bom H.
b. Phan éng tong hgp hat nhad c6 diéu Khién

— Hién nay da st dung dén phan ung: 2H+2 He —! He+: n +17,6(MeV)

— Can tién hanh 2 viéc:

+ Pua van toc ¢ac Hatlén/rat lén (bang nhiét 4o cao, hoic dung may gia toc, hodc dung chum laze cuc
manh);

+ “Giamham” eaeshat nhan d6 trong mot pham vi nho hep dé chung c6 thé gap nhau.
c. Ulviét cia ming lwong tong hep hat nhan

— S0 Véiaang lugng phan hach, ning luong téng hop hat nhan wu viét hon:

+ Nhién li¢u doi dao.

+ Khong gay 6 nhiém méi truong.

* Luwu y: Phong xa, phan hach va nhiét hach la cdac phan ung hat nhan toa nang luong.
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Dang 1. BAI TOAN LIEN QUAN PEN NANG LUQNG PHAN UNG PHAN HACH

Ning luong toan phan do 1 phan hach: AE = (>m -3 m)c*>0
Ning luong toan phan do N phan hach: Q= N.AE.

:MNA nén Q:MNAAE
0,235(kg) 0,235(kg)

Néu hiéu suét cua qua trinh str dung ning luong 13 H thi ning luong c6 ich va cong suét co ich 1an luot 1a:

m(kg) N, AE

A =HQ=H——"—
=HQ 0,235(kg) "

Vi du 1: Phan tmg phan hach ctia Urani 235 13: 2°U +1 n —% Mo+ La+2,n+7%e~ Cho biét khoi lugng'Cia cac
hat nhan 1a: my = 234,99u; My = 94,88U; My, = 138,87u; m, = 1,01u, me ~ 0 va‘Tuc?=931 MeV. Nang
lugng mot phan hach toa ra la

A.216,4 (MeV). B.227,14 (MeV).  C.214,13 (MeV).  D. 227,48 (MeV).

Huwéng ddn

AE=(3"m,—>"m,)c’ = 214,13(MeV) = Chon C.

Vi du 2: Trong phan ung phan hach hat nhan U235, nang lugng trung binh toa ra khi phan chia mét hat nhan
la 214 (MeV). Tinh nang lugng toa ra trong qua trinh phén hach 1 (g) hat nhan U235 trong 16 phan tng. Cho
biét s6 Avogadrd Na = 6,023.10%, 1 MeV = 1,6.10.2 (J):

A. 8,8.10* (). B. 8,7.10% (J). C. 8,8.10% (J). D. 5,5.10™ (J).

Huwéng dan

m(kg) N AE_O,OOl(kg)

=NAE=———"— =
Q 0,235(kg) *  0,235(kg)

6,028.107°214.1,6.10° ~8,8.10"° (J)

= Chon C.

Vi du 3: (THPTQG — 2047),Cho rang khi mot hat nhan urani U235 phén hach thi téa ra ning lugng trung
binh 14 200 MeV. Lays=. 6,023.10"mol ™, khdi lwgng mol cua urani U235 1a 235 g/mol. Ning luong toa ra
khi phan hach hét L kg/uranidU2351a

A. 5)12,10%MeV. B. 51,2.10®MeV. C.2,56.10°MeV.  D.2,56.10"°MeV

Huwéng ddn

* Tinh Q = NAE = 2135 NLAE = % /6,023.10%200 = 5,13.10% (MeV)

= Chon A.

Vi du 4: Trong phan ung phan hach hat nhan U235, nang lugng trung binh toa ra khi phan chia mét hat nhan
12 200 (MeV). Néu 40% ning luong nay bién thanh dién ning thi dién ning bang bao nhiéu (KWh) khi phan
hach hét 500 (kg) U235. Cho biét s6 Avogadrd Na = 6,023.10%.

A. 4,55.10° (kWh). B. 4,54. 10° (kWh) C. 4,56. 10° (kWh). D. 4,53. 10° (kWh).

Huwoéng ddn
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_Ho - _M(ka)
Ai_HQ_o,zss(kg) o

500 3 1IkWh

A, =0,4——.6,023.10%.200.1,6.10"*. —— ~ 4,56.10° (kwh) = Chon C.
0,235 36.10

Vi du 5: M6t nha may dién hat nhan ding ning lugng phan hach cia hat nhan U235 véi hiéu suat 30%.
Trung binh mdi hat U235 phan hach toa ra niang lugng 200 MeV. Trong 365 ngiy hoat dong nha may tiéu
thu mot khéi lwong U235 nguyén chét 1a 2461 kg. Cho biét s6 Avogadrdo Na = 6,023.10%. Tinh cong suit

phat dién.
A. 1919 MW. B. 1920 MW. C. 1921 MW. D. 1922 MW.
Huwéng dédn
P :ﬁ _}H m(kg) A
t t 0,235(kg)
P = L 0,32 6 02310%200.1,6.10™ ~1920.10° (W)
365.86400 0,235
= Chon B.

Vi du 6: M6t tau ngdm c6 cong suat 160 KW, dung ning lwong pidnthach cu@ hatathan U235 véi hiéu suat
20%. Trung binh mdi hat U235 phan hach toa ra ning lwong 200,MeV. Hbi sau bao lau tiéu thu hét 0,5 kg
U235 nguyén chét? Coi Na = 6,023.10%.

A. 592 ngay. B. 593 ngay. C. 594 ngay. D. 595 ngay.
Huéng dan
A m(k og];skglz A4
Tu Pi=—i=}H&NAAE3t: 235(kg)
t t 0,235(kg) P
, .Ooz’ggki).6,023.1023.200.1,6.1013 A
=>t= 1235(kg) X (ngay) ~593 (ngay) = Chon B.

160.10° 86400

Vi du 7: M6t nha may dién hat nhan c6 cong suat phat dién P, dung ning luong phan hach cua hat nhan
U235 véi hiéu suaf H. Tring binhandi hat U235 phéan hach toa ra ning lugng AE. Hoi sau thoi gian t hoat
dong nha may-tiéu thu sbnguyén tir U235 nguyén chat 1a bao nhiéu.

A. (Pt)(H. AE). ».B. (H. AE)/(P.t). C. (P.H)/(AE.1). D. (P.t.H)/(AE)

Huwoéng ddn
Nang lwong co6 ich: A, =Pt
Nang lugng c6 ich 1 phan hach : Q, =H.AE

N=A_ P ChonA.
Q, HAE

Vi du 8: Mot nha may dién hat nhan c6 cong suat phat dién P (W), dung ning luong phan hach cua hat nhan
U235 véi hiéu suat H. Trung binh mdi hat U235 phén hach toa ra nang luong AE (J). Hoi sau thoi gian t (s)
hoat ddng nha may tiéu thu bao nhiéu kg U235 nguyén chat. Goi N 1a s6 Avogdro.

A. (P.t.0,235)/(H.AE.Np). B. (H. AE.235)/(P.t.Na).
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C. (P.H.235)/(AE.t.Np). D. (P.t.235)/(H. AE.Np).

Huwéng ddn
Néng luvong c6 ich: A, =Pt

Nang lugng c6 ich 1 phan hach : Q, =H.AE

Suy ra N= ﬁ = l
Q, HAE
S6 kg U can phan hach: m=--0,235- L0235 cpon A
N, N,.H.AE

Vi du 9: (PH — 2013) Mot 10 phan tng phan hach c6 cong suit 200 MW. Cho ring toan bo méing luongma
10 phan tng nay sinh ra déu do su phan hach ciia 235u va dong vi nay chi bi tiéu hao b6i qua frinh phan
hach. Coi mdi ndm c6 365 ngay; mdi phan hach sinh ra 200 MeV; s6 Avdgadro Na =46,023.102mol™. Khéi
luong 235U ma 16 phan tng ti€u thy trong 3 nam la:

A. 4616 g. B. 461,6 Icg. C. 230,8 kg. D. 230,8 g:

Huwong ddn
Nang Iugng do phan hach sinh ra trong 3 nam:
Ay = Aich = Picn.t = 200.106.3.365.86400 = 1,89216.10™ (J).
Vi mdi phan hach téa AE = 200 MeV = 3,2.10 u_(J) nén s& hat U235 can phan hach la: N

26
LN 518107 o o 6(kg)— Chon C.

"N, 602107

Vi du 10: (THPTQG — 2017) Gia str, mot nha may dién hat nhan dung nhién liéu urani U235. Biét cong suat
phat dién 1a 500 MW va hiéu suat chuyéndhéa naing lirgng hat nhan thanh dién ning 13 20%. Cho rang khi
mot hat nhan urani U235 phéan hach thi‘téa ra ning luong 14 3,2.107* J. Lay Na = 6,023.10% va khéi luong
mol cua U235 1a 235 g/mol. Néu/ nha may hoat dong lién tuc thi lugng urani U235 ma nha may can dung
trong

A. 962 kg. B.1d21.kg' C. 1352,5kg. D. 1421 kg.

Huwéng ddn
* Nang luong do'phan hach sinhra trong 1 nam:

Ag/e A #00/20 =8P, t= 5.500.106.365.86400 = 7,884.1016 (J).
% M&i phiihach'toa AE =3,2.10™(J) nén sé hat phan hach: N :% = 2,46375.107

9 27
* Khéillong U235: m= 1 a = 2463710

A At

Vi du 11: M6t nha may dién nguyén tir c6 cong suét phat dién 182.10” (W), dung nang luong phan hach cua
hat nhan U235 véi hiéu suat 30%. Trung binh mdi hat U235 phan hach toa ra ning luong 200 (MeV). Hoi
trong 365 ngay hoat dong nha may tiéu thu mot khéi luong U235 nguyén chit 1a bao nhiéu, sé Avogadro 1a
6,022.10°

A. 2333 kg. B. 2461 kg. C. 2362kg. D. 2263 kg.

Huwoéng ddn

GV. Nguyén Manh Truwong — DP: 0978.013.019 5 Website: thaytruong.vn




Nang lugng co ich: A; = Pt.

Nang luong c6 ich: Q, =H.AE

S6 hat can phan hach: N= A__PL
Q, HAE
Khéi Tugng U235 cin phan hach: m= - 0,235 = T0:235 _ 5333(4q)
N, N, .H.AE

= Chon A.

Vi du 12: M6t nha may dién hat nhan c6 cong suit phat dién 1920 (MW) dung ning lugng phan hach cua
hat nhan U235 véi hiéu suat 30%. Trung binh mdi hat U235 phan hach toa ra ning luong 3,2.107" (J): Nhién
liéu dung 13 hop kim chira U235 di 1am giau 36%. Hoi trong 365 ngay hoat dong nha maydicu thimot’khdi
lwong nhién liéu 1a bao nhidu. Coi N = 6,022.10%.

A. 6,9 (tan). B. 6,6 (tan). C. 6,8 (tin). D. 6,7 (tin).

Huwong déan

Pt.0,235

Khéi lwong U235 can phan hach: m=
N,.H.AE

~ 2461 (k)

Khdi lugng nhién liéu can phan hach: 2461.% ~6,8.10° (kg) = Chon C.

Dang 2. BAI TOAN LIEN QUAN PEN NANG LUQONG PHAN UNG NHIET HACH

1. Niing lgng phin &ng nhiét hachl

Ning lugng toan phan do 1 phan ung: AE =(Dimp=>"m,)c* >0.
Ning luong toan phan do N phaning: Q= NAE.

Néu cr 1 phan tmg c6 k hatX thi sé.phah tng: N =% =%% N,

Nudc trong ty nhién chira 0,005% nudc nang D0, s6 hat D ¢ trong m = VD khdi lugng nudc ty nhién:

m 0 0
5,0 N, 22, m.0,015% N, = 2VD.0, 015%

N, =2N. . =2
b 00 20 20 20

NA

Vi dw/1s Tinh nang luvgng duoc giai phong khi tong hop hai hat nhan dotéri thanh mét hat o trong phan tng
nhi¢t hach? €ho biét khdi lwong cua cac hat: mp = 2,01402u ; m, = 4,0015u; 1uc? = 931 (MeV).
AT26,4 (MeV). B. 27,4 (MeV). C. 24,7 (MeV). D. 27,8 (MeV).

Huwoéng ddn
’D+? D % He=Q=(2m, —m,,)c* = 24,7(MeV) = Chon C.

Vi du 2: (CD—2010) Cho phan (ng hat nhan *H+2 H % He+: n+17,6 MeV. Ly sé Avogadrd Na = 6,02.10%
mol™, IMeV = 1,6.10*2 J. Niang luong toa ra khi tdng hop dugc 1 g khi heli x4p xi biang
A. 4,24.10%. B. 4,24.10°J. C. 5,03.10nJ. D. 4,24.10' J.

Huwoéng ddn
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Sb phan ing bang 6 hat He: N=N,, :% N, :%.6,023.1023 =1,505.10%

He

Q=N.AE =1,505.10%.17,6.1,6.10 * ~ 4,24.10" (J)= Chon D

Vi du 3: (THPTQG — 2017) Cho phan ng hat nhan:7Li+! H - H+X . Nang lugng toa ra khi tong hop duoc
1 mol heli theo phan tng nay 1a 5,2.10** MeV. Lay Na = 6,02.10%° mol™. Nang luong toa ra ciia mot phan
ung hat nhan trén 1a

A. 69,2 MeV. B. 34,6 MeV. C. 17,3 MeV. D. 51,9 MeV.

Huwéng ddn
* Tir 7Li+ H —? H+Xta thiy ctr ¢6 1 phan tng thi tao thanh 2 hat nhan He nén sb phan ung = 0,5 1an's6
hat nhan He = 0,5Na.
* Goi AE la ning luong téa ra sau 1 phan tmg thi khi tong hop duoc 1 mol He nang litong toa ra:
Q=0,5N, AE =5,2.10* =0,5.6,02.10° AE = AE =17,3(MeV)

= Chon C.

Vi du 4: Cho phan ung hat nhan: D+D —T+p+5,8.10"% (J). Nudc trong tw.shién chira 0,015% nudc nang
D,0. Cho biét khdi luong mol cua DO bing 20 g/mol sé Avogadro Na= 6,02.10%% Néu dung toan bd D c6
trong 1 (kg) nudc dé 1am nhién liéu cho phan tng trén thi nang/Teeng thuduoc la:

A. 2,6.10° (J). B. 2,7.10°(J). C. 25.10° ). D. 5,2.10° (J).

Huwong,ddn
S6 phan tng bang mot nira s6 hat D:

m 10°(g).0,015%
N==N, :%.ZNDZO = 2D60 N, = (9)20 ° 6,023.10% = 4,51.10%

N

Q= NAE =4,51.107.5,8.10 ~ 2,6 40°(J) = Chon A

|2. Birc xa ning lwgng cua Mat Troi, cac sao\
Néu trong thoi gian t, khéi lugng Mat Troi giam do buc xa 1a m thi nang lugng bic Xa toan phan va cong

E =mc?

sut buc xa toan phanan, luot 1a: E  mc? Pt
P= T = : >m=—
c

Phan tram khéitluong bi giam sau thoi gian t la:h = % , V6i M 1a khéi lwong caa Mat Troi.

Vi dul1: (PH=.2007) Do sy phat buc xa nén mdi ngay (86400 s) khdi lugng Mt Troi giam mot luong
3,744.10% kg. Biét tc do anh sang trong chan khong 1a 3.10% mys. Cong suit birc xa (phat xa) trung binh cta
Mt Troi bang

A.3,9.10° MW. B. 4,9.10° Mw. C.5,9.10" MW. D. 3,9.10" MW.

Huwéng ddn

= =3,9.10% (W)= Chon A.
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Vi du 2: Mat Troi c6 khéi lugng 2.10% (kg) va cong suat bic xa 3,8.10% (W). Néu cong suit bic xa khong
dbi thi sau mot ti ndm nira, phan khdi lwong giam di 1a bao nhiéu phan tram cua khdi lwong hién nay. Xem 1
nam co 365,2422 ngay va tde do anh sang trong chan khong 3.10° (m/s).

A. 0,005%. B. 0,006%. C. 0,007%. D. 0,008%.

Huwong déan

m Pt  3,8.10°.365,2422.86400

=—= 7= o T ~0,007% = Chon C
M  Mc 2.107.9.10

Vi du 6: Mt Troi 6 khéi lugng 2.10% (kg) va cong suat birc xa toan phan 13 3,9.1026 (W). Néuedng suét
birc xa khong d6i thi sau bao 1au khdi lugng giam di 0,01%? Xem 1 nim cé 365,2422 ngay.
A.0,85tinim.  B. 1,46 ti nam. C. 1,54 ti nam. D. 2,12 ti nam.

Huwong déan

~1,46.10° (nam)

0,01 Pt 107*.2.10%*.9.10" 1(nam)
= =>t= s)x

h=
100 mc’ 3,9.10* 365,2422.86400

Vi du 7: Mt troi c6 cong suat birc xa toan phan 3,8.10%° (W). Gia thiétSau mdi gidy trén Mat Troi co 200
(triéu tan) Heli dugc tao ra do két qua ciia chu trinh cacbon — nito 4'H 4 #g+26* . Chu trinh nay dong gop
bao nhiéu phan trim vao cong sut bic xa cua Mat Troi. Biét mdi/chu trinh toa samiang luong 26,8 MeV.

A, 32%. B. 33%. C. 34%. D. 35%.

Huwong déan

200.20%10°(g)

Trong mot gidy, s6 hat nhan Heli tao thanh la: N2 .6,023.10% = 3,0115.10%

Trong mét gidy chu trinh do birc Xa ra mét nang luong l1a: Q, = N.26,8.1,6.10™° ~129.10* (J)

Cong suét buc xa cua chu trinhway 1a: P % ~120.10% (W) .

Chu trinh nay dong gop sé phén tramyvab cong suat birc xa cua Mat Troi 1a:

P 129.10% (W)

—.100% = o 100%=,34% = Chon C.
P 3,8.10

Vi du 8: Gia stt & mot ngéi sao, sau khi chuyén hoa toan bg hat nhan hidré thanh hat nhan %He thi ngdi sao
lic nay, chi costHe vaihkhéi luong 4,6.10% kg. Tiép theo d6, ‘Hechuyén hoa thanh hat nhan 2c thong qua
qué trinh t6Ng hop 4He +4 He +2 He 2 C+7,27MeVv MeV. Coi toan bd ning luong téa ra tir qua trinh tong hop
nay déu duoc phét ra voi cong sudt trung binh 1a P. Cho biét: 1 nim bang 365,25 ngay, khdi lwong mol cua
‘He la 4g/mol, s6 A—vo—ga—drd Na = 6,02.102 mol ™, leV = 1,6.107*° J. Thoi gian dé chuyén hoa hét “He ¢
ngoi sao nay thanh ¥ vao khoang 160 tri¢u nam. Tinh P.

A.53.1030 W. B.4,6.1030 W. C.4,5.1035W. D. 4,8.1032 W.

Huwoéng ddn
* QA A . m
So hat nhan He: N :K'NA

* Cir 1 phan ¢ng can 3 hat nhan He nén s6 phan tng N/3.
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* Ning lugng toa ra: Q= % AE = r‘;'iA

AE

4,6.10%.6,02.10%.7,27.1,6.10°"
3,410°P

* Thoi gian: t = % - g‘":g AE <> 160.10°.365, 25.86400 =

= P =5,3.10° (W)= Chon A.

Vi du 9: (THPTQG — 2016): Gia sir & mdt ngdi sao, sau khi chuyén hoa toan bo hat nhan hidrd thanh hat
nhdn *He thi ngdi sao liic nay chi co *He vai khdi lwong 4,6.10% kg. Tiép theo d6, *He chuyén hoa thanh hat
nhan 2C théng qua qua trinh tong hop iHe+! He+: He »2 C +7,27 MeV. Coi toan b ning lugng.toa ra tir
qué trinh téng hop nay déu dugc phat ra véi cong sudt trung binh 1a 5,3.10%W. . Cho biéts/1 nam bing
365,25 ngay, khéi luong mol cua ‘Hela 4g/mol, sé A—vo—ga—drdo Na= 6,02.102 mol* AeV =1)6.10*° J.
Thoi gian dé chuyén hoa hét He & ngdi sao nay thanh ¢ vao khoang

A. 481,5 triéu nam B. 481,5 nghin nam. C. 160,5 nghin nam D. 160,5 tri¢u nam.

Huwéng ddn

4,6.10%.10°

* S6 hat nhan He: N= % N, = 6,02.10% = 6,923.10%

*C{r 1 phan ung can 3 hat nhan He nén s6 phan ang N/3.

N 6,923.10°

* Nang luong toara: Q= 3AE = 7,27.1,6.10 (J)

58 -13
* Thoi gian: 1= 3 -892810°-7.27101077 ) I, _g65 5 105 (nam)
P 35,3.10 365,25.86400(S)
= Chon D.
Khdi quat:

* Budc 1: Tim s6 hat: N:%NA'

* Budc 2: Tim s6 phan Gng: N, = %
* Bude 3: Tim ndngluong: Q =N, ,AE

* Bude 4: Tim thoigian: t:%

Diémnhdan:

1) Trong phéng xa alpha néu viét phuong trinh phéng xa: A —B-+o thi {AE =We +W,
mgW, =m W,
2) Néu hiéu suat ctia qua trinh st dung nang lwong phan hach U235 1a H thi ning lugng c6 ich va cong

A —HQ=H_MKI)
, . P = Q_H0235k N,.AE
suat c6 ich lan luot la: 235(kg)
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Bai 1: Phan tmg phan hach ctia Urani 235 18:2° U+, n 2 1+% Y +3in . Cho biét khdi lugng ciia cac hat nhan
la: my = 234,99332u; m, = 138,897u; my = 93,89014u; m, = 1,008665u va luc® = 931,5 MeV. Nang luong
mot phan hach toa ra la

A.175,9 (MeV). B.227,4 (MeV). C. 178,3 (MeV). D. 207,8 (MeV).
Bai 2: Mot 16 phan tng phan hach c6 cong suat 100 MW. Cho rang toan bd ning lurong ma 16 phan Gmg nay
sinh ra déu do sy phan hach ctia 235U va dong vi ndy chi bi tiéu hao bai qua trinh phan hach. Coi mdi nim
c6 365 ngay; mdi phan hach sinh ra 200 MeV; sé Avdgadro Na = 6,02.10%moh™. Khéi luong 235u ma 16
phan g tiéu thu trong 3 nam la:

A. 1154 g. B. 115,4kg. C. 230,8 kg. D. 230,8 g.
Bai 3: Trong phan ung phan hach hat nhan U235, nang lugng trung binh toa ra khi ph@mehia'mot hat nhan 1a
3,2.10(J). Tinh ning lugng téa ra trong qua trinh phan hach 1 (kg) hat nhan U235 trong 16 phan &ng. Cho
biét s6 Avogadro Na = 6,023.10%,

A.8,2.1014(J)  B.8,2.1013(J) C. 8,8.1013 (J) Dx8,8.1014 (J)
Bai 4: Phan tng phan hach ciia Urani 235 1a: Z°U +% n —% Mo+ Lag2ib +7°e-f Chobiét khdi lwong cua cac
hat nhan la: my = 234,99u; My, = 94,88u; ML, = 138,87u; mg@1,01u, Mg~ 0Wa luc’= 931 MeV. Biét s6
avogado 1a Na= 6,023.10% mol™ va leV = 1,6.10™"° J. Nangdweng todwa khi 1 gam U235 phan hach hét 1a

A.8,78.10% B. 6,678.10% C.214.10° D. 32,1.10™
Bai 5: Trong phan ung phan hach hat nhan U235, sé@ng [wgngstrung binh toa ra khi phan chia mét hat nhan 1a
200 (MeV). Néu 40% ning luong nay bién thanh dién'ming thi dién ning bang bao nhiéu (KWh) khi phan
hach hét 250 (kg) U235. Cho biét s6 Avogadro Na=6,023.10°.

A. 4,55.10° (kWh). B. 45440° (kwh)  C.4,56.10° (kWh).  D. 2,28.10° (kWh).
Bai 6: Mot nha may dién hat nhan diing nang luong phan hach cia hat nhan U235 vai hiéu suat 35%. Trung
binh mdi hat U235 phén hach toa ra nang luong 3,04.10™* (J). Trong 365 ngay hoat dong nha may tiéu thy
khoi lwong U235 nguyén’chat1a2000 kg. Cho biét 6 Avogadrd Na = 6,023.10%. Tinh cong suat phat dién.

A.192 GW. B. 1,73 GW. C. K93 GW. D. 2,77 GW.
Bai 7: Mbi phan hach caa hat nhan U235 toa ra mot ning luong hiru ich 185 MeV. Mét 10 phan tmg cong
suat VOOMW dimg nhién liéu U235 phai can bao nhiéu thoi gian dé tiéu thy hét 1 kg urani?

A. 8478 (ngay). B. 8,77 (ngay). C. 8,76 (ngay). D. 8,79 (ngay).
Bai 8: Mot taungam c6 cong suat 500 (kW), dung niang luong phan hach cua hat nhan U235 véi hiéu suat
20%. Trung binh mdi hat U235 phan hach toa ra nang lugng 200 MeV. Trong 1 ngay hoat dong can tiéu thu
s6 nguyén tir U235 nguyén chat 1a

A. 675.10", B. 675.10" C. 675.10%. D. 665.10".
Bai 9: Mot nha may dién hat nhan c6 cong suat phat dién 192.10” (W), ding ning luong phan hach cua hat
nhan U235 véi hiéu suat 30%. Trung binh mdi hat U235 phan hach toa ra ning lugng 200 (MeV). Hoi trong
365 ngay hoat dong nha may tiéu thy mot khoi lwong U235 nguyén chit 1a bao nhiéu. S6 Na = 6,022.10%

A. 2360 Kkg. B. 2461 kg. C. 2482 kg. D. 3463 kg.
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Bai 10: MJi phan hach caa hat nhan U235 bing notron toa ra mot ning luong hiru ich 185 (MeV). Mot 10
phan mg cong suat 100 (MW) dung nhién liéu U235 trong thoi gian 8,8 ngay phai can bao nhiéu kg Urani?
Cho biét s Avoaadrd Na = 6,022.10%%, 1 MeV=1,6.10" (J).

A. 3 kg. B. 2 kg. C. 1kg. D. 0,5 kg.
Bai 11: Mot tau pha bang nguyén tir co cong suat 10 phan tng P = 18 MW. Nhién liéu 13 urani d3 lam giau
chira 25% U235. Tim khéi lwong nhién liéu can dé tau hoat dong lién tuc trong 60 ngay. Cho biét mot hat
nhan U235 phan hach toa ra 3,2.10™* J. Coi hiéu suét sir dung 100%.

A. 5,16 Icg. B. 4,95 kg. C. 3,84 kg. D. 4,55 kg.
Bai 12: Cho phan @ng hat nhan: 2D +2 D - He+, n . Biét khéi lugng ciia 2D2 Hen lan luot 13 fap = 2,0185u;
Mpe = 3,0149u; m, = 1,0087u. Ning luong toa ra cua phan tmg trén bang

A.1,8821 MeV. B. 2,7391 MeV. C. 7,4991 MeV. D.3,1671 MeV.
Bai 13: Cho phan ung hat nhan: D + T — n + X. Cho biét khdi luong cua cac hat: mp = 2,0136u; mr =
3,016u; m, = 1,0087u; my = 4,0015u; luc?® = 931 (MeV). Nudc trong ty nhiéa'chira 0,015% nudc nang D,O.
Cho biét khéi lugng riéng ctia nude 1a 1 (kg/lit), khdi luong mol cua D@ bang 20.gimol sé Avogadrd Na =
6,02.10%%. Néu dung toan bo D c6 trong 1m® nuéc dé 1am nhién ligw.cho phanfng 4rén thi ning lwong thu
duoc la:

A.2,6.10% (). B.2,61.10% (J). C. 2,627.107 Q). D. 2763.10" (J).
Bai 14: X¢ét phan ung nhiét hach: D + T — He + n. Biét khéi Iv'ong cda cac hat: mp = 2,0136 u; mr =
3,0160u; Mye = 4,0015u; m, = 1,0087u;1u = 931,5Mev/cid. MeV = 1,6.10™ J va s Avogadro 13 6,02.10°%,
Néu c6 lkmol He dugc tao thanh theo phan tng trén thimang toa ra la:

A.174.10% KJ.  B.1,74.10” KJ C/17,4,10" KJ. D .1,74.10" .
Bai 15: Do sy phat birc xa nén mdi ngay (86400 s) khdi lugng sao Thién Lang giam mot lugng 9,36.10™ kg.
Biét toc do anh sang trong chan khongla 3.1 10° my/s. Cong suat birc Xa trung binh ctia sao Thién Lang bang

A.97510%W. B.9,75.102° MW.¥ C.5,9.10" MW. D. 5,9.10°W.

Bai 16: Mt troi c6 cong'sutyblic xa 3,8.10%° (W). Sau mdi gidy khéi lwong ciia Mat Troi giam di bao

nhiéu?
A. 4,1 (tridu tan). B. 4,2/(tricd'tan). C. 4,3 (triéu tan). D. 4,4 (triéu tan).

Bai 17: Mat/Troieo cong suat bic xa 3,9.10%° (W). Sau mdi gio khdi lwong cua Mat Trai giam di bao nhiéu?
A.4,68.10* kg. ) B.0,78.10" kg. C. 1,56.10" kg. D. 3,12.10" kg.

Bai/ 183 Mt trof c6 khéi luong 2.10%° (kg) va cong suat bic xa 3,8.10% (W). Néu cong suat birc xa khong
dbi thi saubao lau khéi luong giam di 0,014%? .Xem 1 nim c6 365,2422 ngay.

A. 0,5 ti nam. B. 2 ti nam. C. 1,5t nam. D. 1,2 ti nam.
Bai 19: Mat troi c6 cong suat buc xa toan phan 3,8.10%° (W). Chu trinh cacbon - nito déng gop 34% vao
cong suat bic xa cia Mat Troi. Biét mdi chu trinh toa ra niang lugng 26,8 MeV. Khéi lugng mol cua He
bang 4u/mol s6 Avogadrd Na= 6,023.10° Sau mdi phut trén Mat Troi khdi lugng Heli dugc tao ra do chu
trinh cacbon-nito la

A. 11 (ti tAn). B. 12 (ti tin). C. 9 (ti tan). D. 10 (ti tan).
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