Chuyén dé phan tng hat nhan - Gv: Nguyén Viét Diing - THPT Chuyén Lwong Vin Tuy

CHUYEN PE: PHAN UNG HAT NHAN (phan 1)

| - TOM TAT KIEN THUC CO BAN

1. Dinh nghia
Phan tng hat nhan 12 mot qua trinh dan dén sy bién ddi cua hat nhan nay thanh hat nhan khéc
VD1: jHe+%N — YO+ 'H

2. Phan loai
a) Phan tng tu phat : La qua trinh tu phan ra (phdng xa).

b) Phan tng hat nhan kich thich: La phan tng can t6i su twong tac cua hai hat nhan véi nhau.

Ngoai trir cac phan #ng tw phat (phdng xq), phan ing hat nhan kich thich khdng xay ra mét cdch don gian theo kiéu "do
trén™ cac chdt véi nhau nhu trong phan 1mg hoa hoc. Do d@é céc hat nhan c6 thé lién két véi nhau (hay tiong tdc véi nhau
bang luec hat nhan) thi chang phdi ¢ gan nhau hon khodng cach cé fecmi (107°m). Lize ddy Coulomb 14 can tré I6n khién cho 2
hat nhan khong tién lai gan diroc nhau. Trong VD1, liee ddy Coulomb giiza He va N ¢ khodng cach fecmi 1a :

2878 _ 3210%(N)
oy

Dé thang duoc luc can nay thi chling phdi lao vao nhau véi van téc ¢&3,1.10" m/s. Dé ¢6 mét van toc lon nhu vdy nguoi
ta phdi dung cac may gia toc dé ban hat nay vao hat kia. D6 ciing la Ii do tai sao cac phan img hoa hoc xay ra rat pho bien
trong doi song con phan i#ng hat nhan thi khéng.

F =9.10°

3. Cac dinh luat bao toan trong phan @ng hat nhan
* Phan ung hat nhan tuén theo 4 dinh luat bao toan sau day:
- Bdo toan sé nuclon (so khai A).
- Bao toan dién tich.
- Bao toan dong luwong.
- Bdo toan nang lirong toan phan.
* Gia su ¢6 phan ung
IX+ZY - X+ Y

Biéu thirc md ta bdn dinh luat bao toan trén 1a:

A+ A=A+ A
I1+Z2,=72'1+7"
. . . . (7.11)
m, v, +m v, =m,.V,. +m,.v,.

Extp + Evip = Exip + Evogp
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VD: ‘He+Y“N > O+!H ;Sokhdi:4+14=17+1;Diéntich:2+7=8+1
* Chay :
- Khong c6 dinh luat bao toan khéi luong.
- Nuclon bao toan, dién tich bao toan, nhung khéng bao toan sé p, sé n.
- Nang luong toan phan ciia mét hat bang tong ning lwong nghi va dong ning cua hat.
4. Nang lwgng cia phan wng hat nhan
Biéu thirc dinh luat bao toan ning lwong toan phan co thé viét 1 :
Eoa + Eqa + Eog + Eap = Eoc + Edac + Eop + Eap
= (Eoa + Eo) — (Eoc + Eop) = (Eac *+ Eap) — (Eaa + Eap)

= [(Moa + Mog) — (Moc + Mop)]c® = S Eq (sau) - Y Eq4 (trudc)

AE = YE4 (sau) - XEq4 (trudrc) (7.12)

goi 1a nang luong cua phan tng. Y nghia nhu sau: dong nang cac hat truéc phan ung 1a ning
lwong cung cap cho phan tng, dong ning cac hat sau phan tng 13 ning lugng thu duoc sau phan tng. Vay
nguoi ta chia ra hai truong hop:

+ Néu AE > 0 : phan ing téa nang luong.
+ Néu AE < 0 : phan tng thu ning luong.
Dé thuan tién khi tinh toan ta thuong ding céng thuc:
AE = [ Tmy(truéc) - ¥ mg(sau) ]c? (7.13)

* Ch( y: Trong (7.13) khdi luong tinh theo kg, ¢ = 3.10° m/s, AE s& ¢6 don vi 1a J. Ngudi ta ciing
thuong dung cdng thic twong duong nhung véi hé don vi khac:

AE = [ Xmg(trwéc) - Xmo(sau) 1.931,5 (7.14)

Trong (7.14) thi khéi luong tinh theo don vi u, AE s& ¢6 don vi la MeV

Il - CAC CAU HOI VA BAI TAP CO BAN THUONG GAP

1. Tim A, Z ctia mot hat chwa biét trong phan tmg

VD1. Hoan chinh cac phwong trinh phan tng sau, tra bang tuan hoan xem X Ia hat gi?
a) JLi+X — /Be+4n b) B+ X — [Li+ ;He C) 2Cl+X — 2S+ ;He
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2. Tinh nang lwong thu, téa cia phan wng

a) Tinh AE khi biét m céc hat

VD2. (CP 2007): Xét mot phan Gng hat nhan: Hi® + H? — He,® + not . Biét khdi lwong cua cac hat
nhan Hy> My = 2,0135u ; mpe = 3,0149u ; m, = 1,0087u ; 1 u = 931 MeV/c?. Phan Ging trén thu hay toa
bao nhiéu nang lugng ?

Ds : téa 3,1654 MeV.
VD3. (CD 2009): Cho phan tng hat nhan: 2Na+1H — $He+ 2Ne. L4y khéi lugng cac hat nhan ZNa ;
2Ne; “He; 'H lan luot 1a 22,9837 u; 19,9869 u; 4,0015 u; 1,0073 u va 1u = 931,5 MeV/c®. Phan ting
trén thu hay toa bao nhiéu nang lugng ?

Ds: toarala 2,4219 MeV.
VD4. (PH 2010): P3loni “2Po phdng xa o va bién doi thanh chi Pb. Biét khéi luong cac hat nhan Po; o; Pb lan
luot 1a: 209,937303 u; 4,001506 u; 205,929442 uva 1 u :931,5MeV/C2. Tinh nang lugng toa ra khi mot hat
nhan poloni phan ra?

Ds: 5,92 MeV.

b) Tinh AE khi biét Am cac hat

CO thé tinh nang lirong phan ing bang cong thizc :
AE = (AMc.p - AMase)c’ = Ejcep — Eass (7.15)

Trong dé cdc Am la dd hut khoi cia cac hat nhdn twong ing.
Cheng minh :

Ame = Zcmy + (Ac -Zc)My - Mg = Zc (Mp - My) + Acm, - M

Amp = Zpm, + (Ap -Zp)Mp - Mp = Zp (M, - My) + Apmy- mp

AMp = ZaMy + (Aa -Zp)Mp - My = Za (Mp - My) + AgMy- My

Amg = Zgmy + (Ag -Zg)Mp - Mg = Zg (M, - My) + Ag M- Mg

Ldy (Amc + Amp) - (Ama + Amg) ta suy ra diéu can ching minh.

VD5. (PH 2009): Cho phan ang hat nhan: T + 2D — #He + X . Ly do hut khéi ctia hat nhan T, hat nhan

D, hat nhan He lan luot 1a 0,009106 u; 0,002491 u; 0,030382 u va 1u = 931,5 MeV/c?. Tinh nang lugng
cua phan tng ?

Ds: Téa 17,498 MeV.

VD6: Tim ning luong toa ra khi mot hat nhan urani U234 phong xa tia o tao thanh dong vi thori Th230.
Cho cac nang lugng lién két riéng cua hat o 1a 7,10 MeV; cia U234 1a 7,63 MeV; cia Th230 la 7,70
MeV.

Ps:
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¢) Biét AE, tinh khoi lirong cac hat

VD7. Cho phanung : Li+ jn— 3T + Ja+4,8MeV . Biét: m, = 1,0087u; m = 3,016u; m, = 4,0015u.
Tinh khéi lugng cua hat nhan Li theo don vi u
Ps: 6,014u

3. Tinh ning lwong tdi thiéu dé phan tng xay ra

Pai véi phan ing hat nhén thu nang lwong thi ndng lwong thu vao cia phdn ing thu nang lwong dieoc
coi la néing hrong toi thiéu dé mét phan ing c6 thé xdy ra.

VD8. Cho mét hat proton téi va cham véi hat nhan cua nguyén t6 Beri gay ra phan ang :

9 1 6
4Be+ 1H — X + 5Lj
Gia sir dong nang ciia c4c hat sinh ra khong dang ké. Tinh ning luong téi thiéu cia hat nhan H dé
phan ung xay ra. (Cho mge = 9,01219u ; m, = 1,00783u ; my; = 6,01513u ; mx = 4,0026u )

111 - PHAN UNG TU PHAT - PHONG XA

Dbi véi phan ung phong xa (phan tng hat nhan ty phat), bai toan thuong dat ra 1a hat nhan me ban
dau dung yén. Gia sir hat nhan A dung yén phéng xa ra hat nhan con B va hat tia phong xa C:

A—->B+C

Céc phuong trinh cho su bao toan dong luong va bao toan ning luong toan phan la:

Pp+P.=0 (7.16)
Eds + Eac = AE (7.17)

Phuong trinh (7.16) chiing to hai hat bay ra luén cung phuong, nguoc chiéu. Do d6 cac bai toan vé
phéng xa thudong khong hoi nhiéu vé huéng chuyén dong caa cac hat ma chi hoi vé dong ning hoac van
tdc cac hat. V& do 16n ta co thé viét lai 1a

PB = PC

Chu y riang dong nang va va dong luong ciia mot hat lién hé véi nhau bai céc hé thuc:

P=./2mE,
2 (7.18)
e P
2m

Duya vao (1.8) ta c6 thé viét lai hé phuong trinh (7.16-7.17) nhu sau:

{ms EdB =M EdC (7.19)

Eg +Eic =AE

Hé phuong trinh (7.19) duoc sir dung thuan tién dé tinh toan cac bai toan vé niang luong phong xa.
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VD1. (PH 2008) : Hat nhan A dang ding yén thi phan ra thanh hat nhan B c6 khéi luong mg va hat o c6
khdi lwong my, . Ti s6 gitra dong ning cta hat nhan B va dong ning cua hat o ngay sau phan r bang

2 2
A Mo B (%j c Me D. (m_J

mB moc ma mB

226

VD2. Hat nhan #8Ra dang yén phan rd thanh hat o va hat nhan X (khéng kém theo tia y). Biét ning
lwong ma phan wng toéa ra 1a 3,6 MeV va khéi lwong cua cac hat gan bang sé khéi cua chang tinh ra don
vi u. Tinh dong nang cua hat o va hat nhan X.

bs: W, = 3,536 MeV; Wx = 0,064 MeV.

VD3. Cho phan tng phan rd 232 Th — ?2Ra + ;He + 4,91MeV. Tinh dong nang cua hat nhan Ra. Biét
hat nhan Th ban dau ding yén. Lay khéi lugng gan ding cua cac hat nhan tinh bang don vi u 6 gia tri
bang sé khéi cua chang.

Ds: 0,0853MeV.
VDA4. Hat nh&n U234 drng yén phong xa phét ra hat o va hat nhan con Th230 (khéng kém theo tia y).
Tinh dong nang cua hat a. Cho my = 233,9904 u; my, = 229,9737 u; my, =4,0015uvalu=9315
MeV/c?,

Ps: 13,92 MeV.

* Phéng xq c6 tia gama

VD5. Urani U234 phong xa a. va bién thanh Thori. Gia sir c6 mot hat nhan Urani ding yén thuc hién
phong xa o, hat nhan con sau khi sinh ra & trong trang thai kich thich va phong xa tia gama c6 budc song
A =1,4.10"m. Tinh dong nang cua hat o va hat Thori.
(Cho my=233.9404u ; mr, = 229,9737u ; m = 4,0015u)

bs: 13,034MeV; 0,227MeV.

IV - PHAN UNG HAT NHAN KIiCH THICH

Déi véi phan ng hat nhan kich thich, ta thuong giap cac bai toan sir dung mot hat nhan hoic hat co
ban (nhu p, n, e ...) 1am “dan” ban vao mot hat khac goi 1a “bia”. Hat dan chuyén dong véi van téc 16n
con hat bia thi ding yén. (Trong thuc té thi ¢6 nhitng phan &ng hat nhan nguoi ta st dung ca hai hat
chuyén dong ban vao nhau, tic 12 ca hai déu 1a “dan” ma khong c6 hat bia Tuy nhién nhimg bai toan nhur
thé 1a phirc tap)

Gia str mot phan ng dung hat dan A ban vao hat bia B (dtng yén), san pham phan ¢ng 1a hai hat C,
D, khéng kém theo tia gama.

A+B—>C+D
Hé phuong trinh cho cac dinh luat bao toan la:
Pc+Py =Py

Eac + Eap = Eaa + AE
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VD1. Ding 1 proton c6 dong nang E, = 5,58 MeV ban phé hat nhan 23Na ding yén sinh ra hat He va X ; khong
kem theo birc xa .
a) Phan ng trén thu hay téa nang lugng. Tinh nang lugng do.
b) Biét dong ning cuia hat o 12 Eye = 6,6 MeV. Tinh dong ning ctia hat nhan X.
(Cho m, =1,0073u ; mye = 4,0015u ; my, = 22,9746u ; my = 19,9504u)
Giai
a) ; p+23Na—,He+0X ; AE = 27,945 MeV
b) E4 = Eq + AE = Epe + Ex = E, + AE = 33,525 MeV = Ex = 26,925 MeV

Hai phuong trinh cia hai dinh luat bao toan trén néi chung chua du dé giai cac bai phan ang hat
nhan c6 yéu cau tinh toan cu thé vé dong ning va hudéng chuyén dong cua ting hat. Do d6 cac bai toan
thuong ¢ thém dix kién phu. Sau day 1a mot sb kiéu dix kién thudng gap:

Loai 1: c6 thém moi quan hé giira van toc cac hat tao thanh.

Vi cac bai toan co thém diz kién vé vdn toc : 75 = nvg tirc 1a cac hat san pham c6 ciing phwong
chuyén dong, c6 d@é 1om tuan theo ti 16 vg = n.vc thi dong ning cdc hat san pham sé tuan theo t Ié:

B _ (&j n?
EdD mD

ta sé co trong tay hé 3 phuwong trinh:

P,+P. =P, (7.20)
i:[&}rﬁ (7.21)
Eso mpy

Eg +Eqc = Eqn +AE (7.22)

a) Cho Ey , AE ; tim dong nang cdc hat tao thanh

Logi nay chi can ding hai phwong trinh (7.21) va (7.22) dé gidi.

VD1. Ngudi ta dung proton c6 dong ning E, = 1,6 MeV ban vao hat nhan dtng yén Li va thu dugc hai
hat giéng nhau c6 cing dong ning.
a) Phan ng toa nhiét hay thu bao nhiéu nang luong ?
b) Tinh dong nang ctia mdi hat sinh ra?
(Cho: my = 1,0073u ; my = 7,0144u; mye =4,0015u ; u = 1,66055.10%'kg = 931,5 MeV/c?)
Giai:
TP+ 4Li—>2;He.
a) AE =17,41905 MeV.
b) Vi du nay don gian nén chi sur dung (7.12) la ra:

Ed —Ea=AE = Epe = % E4 = 9,51 MeV.
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VD2. Ban mét hat o c6 dong nang E, = 4 MeV vao hat nhan 1N ding yén thi thu dugc mot hat proton
va mdt hat nhan X,

a) Phan trng d6 toa ra hay thu vao bao nhiéu nang lugng ?

b) Gia sir hai hat sinh ra c6 cung toc do, tinh dong ning va tbc do cua proton?
(Cho: m, = 4,0015u; mx = 16,9947u; my = 13,9992u; m, = 1,0073u; 1u = 931,5 MeV/c?; ¢ = 3.10%m/s)

Giai

JHe+YN — YO +1p

a) AE =-1,93752.10™"% J = -1,21095 MeV

b) Ep = 0,155 MeV = v ~ 5,45.10° m/s

b) Cho AE, tim dong nang hat dan

VD3. Ban hat a ( /He) va hat nhan N dang yén, ta c6 phan tng: YHe+ N — YO+ H .
a) Phan g hat nhan nay toa hay thu bao nhi€u nang luong theo don vi J ?
b) Biét hat p sinh ra c6 van téc gap 2 1an hat O. Tinh dong ning hat a ban vao theo don vi MeV
(Cho mp=1,0073u, my = 13,9992u va m, = 4,0015u. mp = 16,9947u, 1u = 931,5 MeV/cZ)
Giai
a) Am =-1,3.10°% u = AE = -1,21095 MeV = -1,93752.10% ]
b) E4q = 2,49.10% J = 1,556 MeV

, 27 30

VD4. Hat o. ban vao hat nhan Al duang yén gay ra phan ung : oo + 13 Al — 15P + n. phan tng nay thu
ning luong Q = 2,7 MeV. Biét hai hat sinh ra c6 cing van toc, tinh dong ning cua hat a. (coi khéi lugng
hat nhan bang sé khéi caa ching).

bs: 3,1 MeV

Loai 2: ¢6 thém dir kién vé hwéng cac hat tao thanh bay ra

Céc cong thic can luu y: So dd véc to dong lugng: Hé thirc lugng trong tam giac
o Py
P+P,=P, | /T a? =b? +c¢? —2bc.cosA
Eic + Eip = Egn +AE a _ b __C
P—=.PmE sinA sinB sinC
- d
2

e P

2m

- Khi giai loai bai tap nay ta thuong phai vé so d6 véc to dong lwong, va biéu thire cho dinh luat bao toan
dong luong duoc thé hién dudi dang hé thuc lugng trong tam giac (dinh Iy ham sé cos). Tir d6 chuyén
méi lién hé vé dong luong sang méi lién hé vé dong ning.
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VD1. Mét notoron c¢6 dong nang 1,1 MeV ban vao hat nhan °Li ding yén, san pham phan wng c6 hai hat,
mat 14 hat nhan ,*He bay ra theo phuong vuéng goc vai hat nhan con lai X. Tinh dong nang cia hat nhan
X vaHe? Cho m,=1,00866u; mx = 3,01600u ; mye=4,0016u; m; = 6,00808u.

Ds: AE=-0,8 MeV ;0,1 MeV & 0,2 MeV.

VD2. Ding mét proton c6 dong ning 5,45 MeV ban vao hat nhan 4°Be ding yén. Phan tng tao ra hat
nhan X va hat o. Hat a bay ra theo phuong vuéng goc véi phuong téi cia protén va cdé dong nang 4
MeV.Tinh dong nang cua hat nhan X va nang lugng toa ra trong phan tng nay.

Ds: Eqx = 3,575 MeV ; AE = 2,125 MeV

VD3. Dung p c6 dong ning K, ban vao hat nhan ;Be ding yén giy ra phan tmg: p+ ,Be —>a+ SLi.
Phan tng nay toa ra nang lugng bang 2,1 MeV. Hat nhan ;Li va hat o bay ra v&i cic dong ning 1an luot
bang K, =3,58MeV va K, =4MeV . Tinh goc gifta cac hudng chuyén dong cua hat a va hat p (lay gan
dung khéi luong cac hat nhén, tinh theo don vi u, bang s6 khoi).

Ds: 90°

VD4. Cho proton c6 dong ning Kp = 2,25MeV ban pha hat nhan Liti L dang yén. Sau phan ng xut
hién hai hat X gidng nhau, c6 cting dong ning va c6 phuong chuyén dong hop véi phuong chuyén déng
ctia protén goc @ nhu nhau. Cho biét mp = 1,0073u; my; = 7,0142u; mx = 4,0015u; 1u =931,5 MeV/c?.
Coi phan tting khdng kem theo phdng xa gamma. Tinh gié tri cua goc ¢ ?

Ds: 83,70.

VD5. Bin hat n c6 dong ning 1a 2MeV vao hat nhan Li (A = 6, Z = 3) dung yén thi thu duoc hat anpha va
hat nhan X.Hat anpha va hat X c6 huéng chuyén dong hop véi huéng toi cia hat n cac goc lan luot 13 25°
va 30°. Phan g nay téa hay thu nang lugng bao nhiéu?

Pap an: Thu 1,637 MeV.
, 7 - r
VD6. Ban moét hat protdon vao hat nhat 3 Li dang dung yén. Phan ing hat nhan tao ra hai hat giong nhau

¢6 cung toc do va hop véi phuong chuyén dong cua proton goc 30°. Lay khéi luong cac hat nhan theo
donviu béng s6 khi. Ti s6 do 16n van tde cta hat proton va cua hat X 1a?

Ds: 44/3

VD7. (Bai nay phdi dua vao ddp dn méi tra |6i dwoc) Ngudi ta ding hat proton ban vao hat nhan ‘sLi
dung yén, dé gay ra phan tng. Biét phan ting téa nang luong va san pham 1a hai hat o c6 ciing dong ning.
GOc ¢ tao bai hudng bay ra cua hai hat o c6 thé nhan gia trji nao sau day?

A. 60°. B. 90° C. 160° D. 120°
Giai: Hai hat gidng nhau ciing dong ning = cung d6 16n dong lugng

= Hudng cua hai hat o d6i xtmg qua hudng cta hat p. Ta c6

e

Béo toan nang lugng cho ta: Kp = 2K, - AE = Kp + AE = 2K,

COS

NS
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Phan tng toéa nang lugng nén AE > 0 = Kp < 2K,

K 2K 7
seos? =1 Ko 12K, 2 = % 569,3° ;¢ >138,6° = Chon C: gbc @ co thé 160°.
2 4\K, 4\K, 4 2

VD8. Ngudi ta diung hat nhin proton ban vao hat nhin bia dang dimg yén gay ra phan tng tao thanh hai
hat nhéan gidng nhau bay ra cting ddng ning va theo cac huéng lap v6i nhau mot goc 120° . Biét s khoi
hat nhan bia 16n hon 3. Két luan nao sau day 1a ding vé ning luong cia phan tng?

A. Thu nang luong B. Toa nang luong.

C.AE=0. D. Khong du dir kién.
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TRAC NGHIEM LUYEN TAP VE PHAN UNG HAT NHAN 1

Cau 1. Chon cau tra loi dung.
A. Néu dd hut khdi cang 16n thi khdi lugng cia cac hat nhan cang 16n hon khdi lugng cua cac nuclon.
B. Hat nhan c6 ning lugng lién két cang 16n thi d¢ hut khdi cang nho.
C. Hat nhan c6 do hut khdi cang 16n thi cang dé bi pha vo.
D. Hat nhén c6 do hut khéi cang 16n thi nang lugng lién két cang 16n.

Cau 2. Chon cau sai. Phan tng hat nhan tuin theo dinh luat bao toan:
A. Nang lugng. B bong lugng. C Khdi luong. D. bién tich.
Cau 3. Cho phuong trinh phan tmg: 25U +n — X + J Ar . Trong 46 Z, A 1a :
A.Z =58, A=143. B.Zz=74, A =202 C.Z=58, A=139. D.Z=44, A=140

Cau 4. Phuong trinh phan tng : 7Cl + 2X —n+ Y Ar . Trong d6 Z, A 1a:
AZ=1A=1 B.Z=2,A=3. C.zZ=1A=3 D.z=2,A=4
Cau 5. Proton ban vio nhan bia dting yén Liti (; Li ). Phan Gmg tao ra hai hat X giéng hét nhau, hat X 1a:
A. Do-te-ri B. Proton C. Notron. D. JHe

Cau 6. Cho phan ang hat nhan : ;He + 2] Al — X +n. Hat nhan X 13 :
A. Mg B. 2p. C. Na. D. 2INe.

Cau 7. Cho phan ing hat nhan: ; Be + ;He — X +n. Hatnhan X Ia :
A ZC. B. 50. C.ZB. D. ;C.

Cau 8. Phuong trinh phan tng : 'B+ /' X — a + /Be. Trong d6 Z, A la:
AZ=1A=1 B.Z=0,A=1 C.z=1A=2 D.Z2=2,A=4

Cau 9. Proton ban vao nhan bia Liti (; Li ). Phan ting tao ra hat nhan X giéng hét nhau bay ra. Biét tong kh6i
lwong hai hat X nh6 hon tong khdi lwong cta Proton va Liti.
A. Phan Ung trén toéa nang lugng.
B. Tong dong ning cta hai hat X nho hon dong ning ctia proton.
C. Phan Gng trén thu nang lugng.
D. Mbi hat X c6 dong ning bang 1/2 dong ning ciia proton.

CAau 10. Thyc hién phan g hat nhan sau: 3 Na+ 2D — 3He + 20 Ne . Biét my, = 22,9327u ; my, = 4,0015 u ;
Mye = 19,9870 u ; mp = 1,0073 u. Phan Gng trén :
A.thu 2,237 MeV B. thu 45,178 MeV. C.téa 2,327 MeV D. thu 45,178 MeV

Cau 11. Cho phén tmg hat nhan (x+%;Al—>?2P +n. Khdi luong ctia cac hat nhan 1a m, = 4,0015u, My, =

26,97435u, mp = 29,97005u, m, = 1,008670u.. Nang lugng ma phan rng nay toa ra hoac thu vao la:
A.Toadra4,275152MeV. B. Thu vao 2,67197 MeV.
C. Toara4,275152.10™. D. Thu vao 2,67197.10™J.

Cau 12. Cho phan ung hat nhan: J/Cl+ X — n+ > Ar Phan ang toéa hay thu bao nhiéu nang lugng. Cho
m, =36,9566u; m,, =36,9569u; m, =1,0087u; m, =1,0073u
A. Thu 1,58 MeV B. Toéa 1,58 MeV C. Thu 5,81 MeV D. Téa 5,81 MeV
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Cau 13. (PH-2011) : Gia sir trong mdt phan ng hat nhan, tng khdi luong cua cac hat trude phan ing nho hon

tong khdi luong ciia cac hat sau phan tmg 1a 0,02 u. Phan tng hat nhan nay
A. tda nang luong 1,863 MeV. B. toéa nang lugng 18,63 MeV.
C. thu nang luong 1,863 MeV. D. thu nang lugng 18,63 MeV.

Cau 14. Notron bén vao hat nhan Liti démg yén gy ra phan tmg : ¢n + SLi — X + JHe. Cho my; = 6,0081u; m,
=1,0087u ; my = 3,0016u ; My = 4,0016u. Hay cho biét phan tmg d6 toa hay thu bao nhiéu ning luong.
A. toa 8,23MeV. B. thu 12,66MeV. C. thu 8,23MeV. D. toa 12,76MeV.

CAu 15. Cho phan tmg hat nhan JJCl +p — ¥ Ar + n, biét khdi lugng cac hat nhan 1a me; = 36,956563u; ma, =
36,956889u. Nang lugng ma phan ing nay tda ra hay thu vao la bao nhiéu?
A. Téa 1,60 MeV B. Thu 1,6 MeV C. Tda 2,56.10™ D. Thu 2,56.10™J

Cau 16. Khi ban pha 2] Al bang hat o, phan tmg xay ra theo phuong trinh: o + 22 Al — J°P + n. Biét khéi lugng
cac hat nhan mu; = 26,974u; mp = 29,970u; m,= 4,0013u. Bé qua dong nang cua cac hat sinh ra thi nang luong
t6i thiéu ciia hat oo dé phan tng xdy ra:
A. 2,5MeV. B. 6,5MeV. C.1,4MeV. D. 3,1MeV.

Cau 17. Cho phan tmg : SLi+gn—3T+5a +4,8MeV . Biét: m,= 1,0087u; mr = 3,016u; m, = 4,0015u. Khi
luong ctia hat nhan Li c6 gia tri bang:
A. 6,1139%u B. 6,0839u C.6,411u D. 6,014u

Cau 18. Cho phén tmg hat nhan sau: 2H+H—> He +n+3,25MeV . Biét do hut khéi cia 2H 12 Amp = 0,0024u
Ning lugng lién két ctia hat nhan He Ia:
A.7,7212 MeV B. 77,188 MeV C. 771,88 MeV D.7,7188 eV

Cau 19. Dudi tac dung cta birc xa v, hat nhan f Be c6 thé tach thanh hai hat nhan ; He . Biét mge = 9,0112u; m,.=
4,0015; m = 1,0087u. Dé phan tng trén xay ra thi birc xa Gamma phai c6 tan s t6i thiéu 13 bao nhiéu?
A. 2,68.10° Hz. B. 1,58.10%°Hz. C. 4,02.10?°Hz. D. 1,13.10° Hz.

CAu 20. Nang lugng toa ra ctia 10g nhién lidu trong phan tmg 1: 'H +’H — JHe+ !n+ 17,6 MeV Ia E; va ciia
10g nhién li¢u trong phan tng 2: ‘n+ ’SU — '22Xe+ 22Sr+2.n + 210 MeV 1a E,.Ta c6:
A. El > E2 B. E]_: 4E2 C. E1:12E2 D. E1 = Eg

Cau 21. Ban hat a vao hat nhan %N ta c6 phan tmg: “*N +a — fO+ p. Néu cac hat sinh ra c6 cling van toc v.
Tinh ti s6 cta dong nang cua cac hat sinh ra va cac hat ban dau.
A. 3/4. B. 2/9. C. 1/3. D. 5/2.

CAu 22. Chit phong xa *3cP0 phat ra tia o va bién dbi thanh “35Pb . Biét khdi lugng cac hat 1a mey = 205,9744u,

Mpo = 209,9828u, M, = 4,0026u. Gia sir hat nhan me ban dau ding yén va sy phan ra khong pht ra tia o thi
dong nang cta hat nhan con la
A. 0,1 MeV; B. 0,2MeV; C.0,3MeV; D. 0,4 MeV

Cau 23. Cho hat proton c6 dong ning Kp = 1,8MeV bin vao hat nhan ; Li dang yén, sinh ra hai hat o ¢6 cung do

16n vén téc va khong sinh ra tia y. Cho biét: mp = 1,0073u; ma. = 4,0015u; my; = 7,0144u; 1u = 931MeV/c® =
1,66.10 ?’kg. Pong ning ciia mdi hat méi sinh ra bang bao nhiéu?
A. 8,70485MeV. B. 9,60485MeV. C. 0,90000MeV. D. 7,80485MeV.
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Cau 24. Cho hat proton c6 dong ning Kp = 1,8MeV bin vao hat nhan ; Li dung yén, sinh ra hai hat o ¢6 cung do
16n vén tdc va khong sinh ra tia y va nhiét nang. Cho biét: me = 1,0073u; ma. = 4,0015u; my; = 7,0144u; 1u =
931MeV/c? = 1,66.10 *'kg. Do 16n van tdc cia cac hat méi sinh ra la:

A. v, =2,18734615 m/s. B. v, = 15207118,6m/s.
C. Vv, = 21506212,4m/s. D. v, = 30414377,3m/s.

Cau 25. Cho hat proton c6 dong nang Kp = 1,8MeV bén vao hat nhan aLi dang yén, sinh ra hai hat c6 cung d6
16n van tc va khong sinh ra tia y va nhiét nang. Cho biét: mp = 1,0073u; m, = 4,0015u; my; = 7,0144u;. Gc
giita van tdc cac hat 1a bao nhiéu?

A. 83%5°; B. 167°30’; C.88%15". D. 178%30".

CAu 26. Dung hat proton c6 dong ning 1a Wp = 5,58MeV bén vao hat nhan 23 Na dang dumg yén ta thu dugc hat
o va hat nhan Ne . cho rang khong c6 birc xay kém theo trong phan Gmg va dong niang hat o 1a W a = 6,6
MeV cua hat Ne 1a 2,64MeV .Tinh ning luong toa ra trong phan tng va goc giita vecto van tdc ciia hat o va hat
nhan Ne ? (xem khéi lugng ctia hat nhan bang s6 khdi ctia chung)

A. 3,36 MeV; 170° B. 6,36 MeV; 170° C. 3,36 MeV; 30° D. 6,36 MeV; 30°

CAu 27. Dung hat proton c6 dong niang 1a Wp = 3,6MeV bén vao hat nhan 5 Li dang dung yén ta thu duoc 2 hat X
gidng hét nhau c6 cing dong ning .tinh déng ning ctia mbi hat nhan X? Cho cho m, = 1,,0073u; my; = 7,0144u;
mx =4,0015u ; 1u = 931 MeV/c®
A.8,5MeV B.9,5MeV C.10,5MeV D.7,5MeV

210 L <
Cau 28. Hat nhan phong xa Poloni 84 Po dimg yén phat ra tia va sinh ra hat nhan con X. Biét raing moi phan tng

phan rd cia Poloni giai phong mot ning lugng Q = 2,6MeV. Lay gan dung khi lugng cac hat nhan theo sb
khéi A bang don vi u. Pong ning cua hat c6 gia tri
A. 2,15MeV B. 2,55MeV C. 2,75MeV D. 2,89MeV

CAu 29. Hat nhan %25 Ra dimng yén phong xa va bién dbi thanh hat nhan X, biét dong nang ciia hat 1a: W = 4,8

MeV. Liy khdi lugng hat nhéan tinh bang u bang s6 khdi cta chiing, nang luong téa ra trong phan mg trén bang
A. 1.231 MeV B. 2,596 MeV C. 4,886 MeV D. 9,667 MeV

CAu 30. Dung proton bin pha hat nhan Beri dimg yén: 1p + 3 Be — 3 He + X. Biét proton c6 dong ning K,=
5,45MeV, Héli c6 van tdc vudng goc véi van tdc cua proton va co dong ning Ky = 4MeV. Cho rang d6 16n cua
khéi lwong ctia mot hat nhan (do bang don vi u) x4p xi bang sé khéi A cia né. Pong ning cua hat X bing
A. 3,575MeV B. 1,225MeV C. 6,225MeV D. 8,525 MeV

Cau 31. Hat o c6 khéi lugng 4,0013u duge gia toe trong xichclotron ¢ tir trudng B=1T. Bén vong cudi, quy dao
cta hat c6 ban kinh R=1m. Nang luong ctia no khi d6 la:

A .25 MeV. B. 48 MeV. C.16 MeV. D. 39 MeV.

Cau 32. Hat nhan 282an phong xa a. Phan trim ning luong toa ra bién doi thanh dong ning cua hat a:
A. 76%. B. 98%. C. 92%. D. 85%.

CAau 33. Bin hat a vao hat nhan 1;‘N ta ¢6 phan tng: 1;‘N +a—> 1;P + P. Néu cac hat sinh ra c6 cing vén toc v .
Tinh ti s6 cta dong nang ciia cic hat sinh ra va cac hat ban dau.

A. 3/4. B. 2/9. C.1/3. D. 5/2.

Cau 34. bong vi 2:;421 U phéng xa a bién thanh hat nhan Th khong kém theo btic xa y .tinh ning lugng cuia phan
ung va tim dong nang , van tdc cuia Th? Chom o = 4,0015u; mU =233,9904u ; mTh=229,9737u; 1lu =
931MeV/c?
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A.thu 14,15MeV; 0,242MeV; 4,5.10° m/s B.toa 14,15MeV; 0,242 MeV; 4,5.10°m/s
C.toa 14,15MeV; 0,422MeV:; 5,4.10°m/s D. thu 14,15MeV; 0,422MeV; 5,4.10° m/s

Cau 35. Hat o c6 dong ning W o =4MeV bén vao hat nhin Nito dang dimg yén gay ra phan tng :
o+ 1‘71 N— %H + X. Tim ning luong clia phan tng va van tdc cta hat nhan X . Biét hai hat sinh ra c6 cling
dong ning. Cho m, = 4,002603u ; my = 14,003074u; my = 1,0078252u; my = 16,999133u;1u = 931,5 MeV/c?

A. toa 11,93MeV; 0,399.10" m/s B. thu 11,93MeV; 0,399.10" m/s
C. toa 1,193MeV; 0,339.10" m/s D. thu 1,193MeV; 0,399.10" m/s.

Cau 36. Zgg Ra 1a hat nhan phong xa sau mot thoi gian phan rd thanh mot hat nhan con va tia o . Biét mg, =
225,977 U; Meon=221,970u ; m ,=4,0015u; 1u=931,5 MeV/c* Tinh dong nang hat o va hat nhan con khi
phong xa Radi
A. 5,00372MeV; 0,90062MeV B. 0,90062MeV; 5,00372MeV
C. 5,02938MeV; 0,09062MeV D. 0,09062MeV; 5,02938MeV.

Cau 37. Mot hat nhan nguyén tir Hidro chuyén dong véi van téc v dén va cham véi hat nhan cia nguyén tir J Li
dung yén, sau va cham xuét hién 2 hat o bay ra véi ciing téc d6 nhung theo hai huéng ddi ximg nhau qua huéng
cta Hidro ban dau, goc hop boi hudng van toe ciia 2 hat o 1a 160°. Cho m, = 1,0073u ; My = 4,0015u ; my; =
7,0144u ; Van toc v gan gia tri nao nhét sau day:

A.2.10" m/s B.2,5.10" m/s C. 1,25.10" m/s D. 3.10" m/s

Cau 38. Trong phan tng hat nhan a. + %'N — p + /O, dong nang ctia hat o 1A E; = 8,5 MeV, clia hat p 1a E; =
2,43 MeV. Biét phan tng la thu niang lugng v6i AE = - 1,2103 MeV. Géc tao boi hudng bay ra ciia p va hudng
toi cia o la :

A. 30° B. 45° C.37° D. 54°

Cau 39. Mot Proton c6 dong ning E, = 2,5 MeV ban vao hat nhan Li dimg yén. Sau phan tmg xuat hién 2 hat o
bén ra voi ciing van tde v =2,2.10" m/s theo cac phuong hop voi phuong chuyén dong cua p nhitng goc ¢ bang
nhau. Géc ¢ co gia tri xap xi 1 :

A. 90° B. 80° C. 70° D. 60°.

Cau 40. Bén hat o c6 dong ning 4MeV vao hat nhan ;' N dimng yén thi thu duge mot hat proton va mot hat nhan
X. Gia str hai hat sinh ra c6 cung tdc do, tinh dong nang va tdc do cua proton. Cho: m,, = 4,0015u; my =
16,9947u; my = 13,9992u; m, = 1,0073u; 1u = 931MeV/c?; ¢ = 3.10%m/s.

A. 0,56 m/s B. 5,5.10°m/s C.1,37.10%mi/s D. 5,463.10°m/s

Cau 41. Bén hat Derteri fD c6 dong nang Kp = 4 MeV vao hat nhan 2 Li dimg yén ta thu dugc 2 hat o bay ra véi
van tde ¢ do 16n be‘ing nhau. Cho my; = 6,01348u ; mp = 2,01355u ; m, = 4,0015u. Tinh goc ¢ gitra hai véc to
vén tdc cua 2 hat o?

A =126 B.171° C. 158° D. 90°.

Cau 42. Bin hat o c6 dong ning K, = 5,3 MeV vio hat nhan f Be ta thu dugc cac bon C12 va notron. Phan tng
nay téa ra nang luong 5,56 MeV. Cho mc = 11,9967u ; m,, = 4,0015u. Bong nang cua notron bay theo phuong

vubng goc vai phuong cua dan o la :
A. 2,4 MeV B. 4,2 MeV C. 8,4 MeV D. 4,8 Mev

Cau 43. Mot hat nhan X dang yén, phong xa o va bién thanh hat nhan Y. Goi m; va my, vy va v,, K; va K, tuong
ng 1a khéi lwong, toc do, dong ning cua hat o va hat nhan Y. Hé thirc nao sau ddy 1a dung ?
AVi_m K 5 V2_M K, cVm Koo v m K,
V2 m2 K2 Vl ml Kl V2 ml K2 V2 ml Kl
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Cau 44. Chon cau tra 10i ding. Mot proton (my) van tdc v ban vao nhan bia dting yén Liti (/Li). Phan ting tao ra
hai hat nhan gidng hét nhau (my) véi van toc c6 d6 16n bang v' va cing hop véi phuong ti ctia proton mot goc
60°. Gia tri cua v' la:

\/§va B mpV m.v \/§mpv

m

V'i=—— C.vi=—% D.v'=

) m, m, m,

A.V'=

Cau 45. Ding hat proton c6 dong nang 1,6 MeV bén vao hat nhan liti (]Li) ding yén. Gia sir sau phan ng thu
duoc hai hat giéng nhau c6 cung dong ning va khong kém theo tia y. Biét nang luong toa ra ciia phan tng 13
17,4 MeV. Viét phuong trinh phan tmg va tinh dong ning ciia mdi hat sinh ra.

A.59 MeV B. 9,5 MeV. C.7,5MeV D. 5,7 MeV

Cau 46. Bin hat a. c6 dong ning 4 MeV vao hat nhan §4 N ding yén thi thu dugc mot proton va hat nhan lg 0. Gia
st hai hat sinh ra c6 cung tdc do, tinh tdc do cua proton. Cho: m, = 4,0015 u; mg = 16,9947 u; my = 13,9992 u;
m, = 1,0073 u; 1u = 931 MeV/c?; ¢ = 3.10° m/s.

A.3580.10°m/s.  B.38,05.10° m/s C. 38,50.10° m/s D. 30,85.10° m/s

Cau 47. Ban hat nhan o c6 dong nang 18 MeV vao hat nhan ;4 N dtng yén ta c6 phan ing o +;4 N —)2137 O+p.
Biét cac hat nhan sinh ra cing véc to van toc. Cho m,, = 4,0015u; m = 1,0072u; my = 13,9992u; m
=16,9947u; cho u = 931 MeV/c2 Pong ning cua hat proton sinh ra co gia tri 1a bao nhiéu?

A. 0,111 MeV B. 0,222MeV C. 0,333 MeV D. 0,444 MeV

Cau 48. (CP-2011) : Dung hat o ban phé hat nhan nito dang dimg yén thi thu duge mot hat proton va hat nhan
oxi theo phan img: ;o + %N — O+ | p . Biét khdi lugng cac hat trong phan tng trén 1a: m, =4,0015u;

m, =13,9992 u; m, =16,9947 u; m,= 1,0073 u. Néu b6 qua dong ning clia cac hat sinh ra thi dong nang tdi
thiéu cua hat a 12
A. 1,503 MeV. B. 29,069 MeV. C. 1,211 MeV. D. 3,007 Mev.

Cau 49. Ban hat nhan o c6 dong nang 18 MeV vao hat nhan 174 N dung yén ta c6 phan ung o —|-174 N —>;7 O+p.
Biét cac hat nhén sinh ra cling véc to van téc. Cho m , = 4,0015u; m » = 1,0072u; my =13,9992u; my,
=16,9947u; cho u = 931 MeV/c?. Pong ning cta hat proton sinh ra c6 gi tri 1a bao nhiéu?

A. 0,111 MeV B. 0,555MeV C. 0,333 MeV D. Pap s6 khac

Cau 50. Nguoi ta dung hat protén co dong nang 2,69 MeV ban vao hat nhan Liti dimg yén ta thu dugc 2 hat o ¢o
cung dong nang . cho m, = 1,,0073u; m; = 7,0144u; m, =4,0015u ; 1u =931 MeV/c? . Tinh dong nang va van
tdc cia mdi hat a tao thanh?

A. 9,755 MeV ; 3,2.10'm/s B.10,5 MeV ; 2,2.10" m/s
C. 10,55 MeV ; 3,2.10" m/s D. 9,755.107; 2,2.10" m/s.
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