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

CHU PE 3. PHAN UNG HAT NHAN

A. TOM TAT LI THUYET
1. Pinh nghia va dac tinh:

- Phan tng hat nhan 1a moi qua trinh dan t&i su bién d6i sy bién ddi cua hat nhén.
DX 4K, o X+ 50X, hay 2 A+ 2B JC+ 5D
- C6 hai loai phan tng hat nhan:
+ Phan iing hat nhan ti phdt: qua trinh ty phan rd caa mot hat nhan khong bén thanh cac hat nhan khéc.
Vi du: qué trinh phéng xa.
+ Phdn wng hat nhdn kich thich: qua trinh cac hat nhan tuong tac woi nhau taefra cac hat nhan khac. Vi

du: phan trng phan hach, phan tng nhiét hach.
Chit y: Céc hat thuong gap trong phan tng hat nhans p={H ; jin; ;He=a; p = Je; ' = te

2. Cac dinh luat bao toan trong phan &ng hat nhan:

a. Pinh lugt bdo toan sé nuclén (sé khéi A): A+A =A+A

b. Dinh lugt bdo toan di¢n tich (nguyén tr$é.2): |Z,+Z,=7,+Z,

c. Dinh ludt bdo toan dgng lwgng: | JLB =D Ps < P, + P, = P, + P,

d. Pinh lugt bdo toan niang lwongiean phan: |\W,, =W,

Chi y:

- Ning luong toafilphan cua hat nhan: gdm nang luong nghi va ning luong thong thuong (dong ning):

W =E, + K =mc?| = Péng nang: |K =W -E, =(m-m,)c?

-'Dinh luat baoktoan ning luong toan phan co thé viét:
WdiBWd, + m1.02 + m2.02 =Wdz + Wd, + m3.c2 + m4.c2

=> (ml + Mz - M3 - My CZZ Wds + Wd, - Wd; - Wd, - Qtéa/thu

- Lién hé giira dong luong va dong nang |P° =2mW, =2mK| hay |K =W, =—

3. Ning lwgng trong phan wng hat nhan:
+ Khéi lugng trude va sau phan tng: my = Mp+m; va mg = mz + my

+ Nang luong W:

- Trong trudng hop m (kg) ; W (3): (W = (m, —m,)c® = (Am, —Am, )c® =W, —W, =K K| )
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- Trong trudng hop m (u) ; W (MeV): [W = (m, ~m)9315=(Am—Am)93L5=W, -W, =K, —K,]|(MeV)

Néu my > mg: W >0 : phan (ng téa niang luong;
Néu my < ms: W <0 : phan tng thu ning luong.

B. PHUONG PHAP GIAI CAC DANG TOAN
1. Bai toan lién quan den nang heong phan imng hat nhan toa, thu.
2. Bai toadn lién quan den phan ung hat nhan kich thich.

Dang 1. BAI TOAN LIEN QUAN PEN NANG LUQNG PHAN UNG HAT NHAN TOA, THU

Phan ung hat nhan: A+B —— C+D

Xac dinh tén cta cac hat nhan bang cach dua vao hai dinh luat bao toan dién tich va bao toan $6 khéi:

IntZg=2Zc+7Zp, Aan+ Ag=Ac + Ap.

1. Niing lrgng phén tng hat nhén|
Nang luong cuaa phan (ng hat nhan c6 thé dugc tinh theo mot trong ba cach sau:

Cach 1: Khi cho biét khéi lugng clia cac hat nhan trudce va sau phan Gng: AE=>"m, ¢ - m,c*
Cidch 2: Khi cho biét dong ning clia cac hat truéc va sau phan tng: AEA W, - > W,
Cadch 3: Khi cho biét &6 hut khéi cua cac hat trude va sau phan ing: AE=Y A, c2- > Am,,..c?
Cich 4: Khi cho biét niang lugng lién két hodc ning lugng lién k&t piéng cliaséic hat nhan trudc va sau
phan ang: AE=> W, — > Wik

+ Néu AE > 0 thi toa nhiét, AE < 0 thi thu nhiét.

Vidu 1: (THPTQG — 2017) Trong mét phan wng hat nhangtong khdi lwong nghi cia cac hat truéc phan tng
14 37,9638 u va téng khdi lwong nghi cac hat sau phaniing 1a 37,9656 u. Lay 1u = 931,5 MeV/c?. Phan ting

nay

A. téa nang lugng 16,8 MeV. B. thu nang luong 1,68 MeV.
C. thu nang lugng 16,8 MeV. D. toéa nang lugng 1,68 MeV.
Huwong dan

* Tinh AE = (3" m,,, —2 m_f)ck= (37,9638 —37,9656) uc’ = —1,68(MeV)

= Chon B.

Vi du 2: Dungproton'ban/vao hat nhan [ Li thi thu dwoc hai hat nhan giong nhau X. Biét m, = 1,0073u, m, =
7,014u, mp= 4,0015u,-1u.c> = 931,5 MeV. Phan ung nay thu hay toa bao nhiéu nang luong ?

AiPhan rng,toa nang luong, nang luong toa ra la 12 MeV.

B. Phan Ghg thu ning lwong, nang lugng can cung cap cho phan tng 1a 12 MeV.

C. Phan tng toa nang luong, nang luong toa ra la 17 MeV.

D. Phan tmg thu nang luong, nang luong can cung cap cho phan tng 1a 17 MeV.

Huwoéng ddn

AE =(m, +m —2m, )c?

= (1,0073 + 7,014 —2.4,0015)uc? =0,0183.931,5 ~17(MeV)>0= Chon C.
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Vi du 3: (CD - 2007) Xét mot phan Gng hat nhan: 2H+? H—> He+} n . Biét khéi luong ciia céc hat nhan:
my = 2,0135u; mye = 3,0149u; m, = 1,0087u; 1u = 931 MeV/c?. Ning luong phan tng trén tod ra 1a
A.7,4990 MeV. B.2,7390 MeV. C. 1,8820 MeV. D. 3,1654 MeV.

Huwéng ddn

AE = (z Miuoe — z Mg, )C2

=(2.2,0135-3,0149-1,0087) .LI_CZ. =3,1654(MeV)>0= Chon D.

931MeV

Vi du 4: Tinh ning lwong can thiét dé tach hat nhan 0 luc®=931,5 MeV.
A. 10,34 MeV B. 12,04 MeV C. 10,38 MeV D. 13,2 MeV

Huwéng ddn

YO0——4.He
{8 2 = Chon A.

AE = (mg —4m,,, )c? = (15,9949 — 4.4,0015)uc? ~10,34(MeV) <0

Vi du 5: Xét phan ung hat nhan: D + Li —— n + X. Cho dong ning cua,cdehat D, I, n va X lan luot 1a: 4
(MeV); 0; 12 (MeV) va 6 (MeV). Lua chon cac phuong an sau:

A. Phan tng thu nang lugng 14 MeV. B. Phan g thu nang luong 13/MeV.

C. Phan tng toa nang lugong 14 MeV. D. Phan tngtea nang Tugng 13 MeV.

Huwong dan

AE=(DW)_-(> W) =12+6-0-4=14(MeV)=Chon C.

Vi du 6: (DPH-2009) Cho phan tng hat nhan;2T+? D=~ He+X. Lay do hut khdi cua hat nhan T, hat nhan
D, hat nhan He 1an luot 12 0,009106 u; 0,002491 1205030382 u va lu = 931,5 MeV/c?. Nang luong toa ra cua
phan (g xap xi bang

A. 15,017 MeV  B. 200,025'MeV. C. 17,498 MeV D. 21,076 MeV

Huwéng ddn
AE =" (Am,, —Am,,. )€ =(Amg 40— Am, —Am, )c? =17,498(MeV)

= Chon C.

Vi du 7: Tim.adng lueng toa ra khi mot hat nhan U234 phong xa tia o va tao thanh déng vi Thori Th230.
Cho ¢ac nang luonglién két riéng cua hat o 1a 7,1 MeV/nucldn, cia U234 14 7,63 MeV/nuclon, caa Th230 1a
7,7 MeV/nuclon.

A. 13,98 MeV. B. 10,82 MeV. C. 11,51 MeV. D. 17,24 MeV.

Huwéng ddn
AE = Z(VVH( )S_Z(Vvlk )t = SaAcx +8ThATh _SUAU

=7,1.4+7,7.230~7,63.234 =13,98(MeV) = Chon A.

’ \2. Nang lwong hat nhﬁn\ q
Néu phan ung hat nhan toéa nang lugng thi nang lugng toa ra dudi dang dong nang cta cac hat san pham

va nang lugng photon y. Nang lugng toa ra do thuong dugc goi la nang lugng hat nhan.
Nang luong do 1 phan tng hat nhén toa ra la: AE=)"m,c> > m,c’>0 .
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Nang luong do N phan ing 1a Q = NAE.

Néu ctr 1 phan tmg c6 k hat X thi s6 phan ang N :%NX :—% N,

Vi du 1: (CD—2010) Cho phan ang hat nhan2H+? H—— He+; n+17,6MeV . Biét s Avogadrd 6,02.10°°/mol,
khéi lwong mol ciia He4 1a 4 g/mol va 1 MeV = 1,6.107*2 (J). Nang luong toa ra khi tdng hop dugc 1 g khi
heli xap xi bang

A. 4,24.10%. B. 4,24.10°J. C. 5,03.10™. D. 4,24.10"J.

Huwong déan

Q =S phan tmg . AE = (S6 gam He / Khi lwong mol). N,AE

1
Q U9) 602.10717,6.,6.10 ~ 4, 24.10%(3)= Chon D.

4(9)

Vi du 2: (PH — 2012) Tong hop hat nhan heli 2Hetir phan (ng hat nhan 'H+! Li ——, He+X. Mdi phan ting
trén téa niang lugng 17,3 MeV. Ning luong toa ra khi tong hop duoc 0,5 melheli 14
A.1,3.10° MeV. B.2,6.10*MeV.  C.5210*MeV.  D.24.10° MeV:

Huwéng ddn
=K A 5 \ 5 7 A A A ~ h\ 4 - 4
Viet day du phuong trinh phan ng hat nhan ta nhan thay X/cling la ;He: (H+] Li——, He+; X.
Vi vay, cir mdi phan ing hat nhan c6 2 hat “He tao thénh. Do d6, s6 phan tng hat nhan bang mot nira s6

hat He:

Q= s6 phan tmg . AE = % S6 hat He. AE.

Q= %.0,5.6,023.1023.17,3 ~2,6.10* (MeV)=, Chon B.

Binh Iugn: Kha nhiéu hoc sinlt “dinh biy”, khong phat hién ra hat X ciing chinh 1a hat Henén di lam sali
nhu sau:

Q = S6 phan ung. AE= Sé hatiHe. AE = 5,2.10%* (Me V)

3. Photon tham gia phén ting
Gia su hat nhan'A ding y€n hapthu photon gay ra phan Gng hat nhan: y+A——B+C

Ap'dung @inhluat bao toan ning lugng toan phan:

e+M,Ch= (Mg +m.)c® +(W, + W, ) VOi e=hf =%.

Vi du 1:'Duoi tac dung cua bic xa gamma, hat nhan C12 ding yén tach thanh cac hat nhan He4. Tan s6 cua
tia gama la 4.10%! Hz. Cac hat héli c6 cung dong nang. Cho mc = 12,000u; mye = 4,0015u, 1 uc? = 931
(MeV), h = 6,625.10* (Js). Tinh dong nang moi hat héli.

A.556.10™°J. B.4,6.10"J. C.6,6.107J. D. 7,56. 107 J.

Huwoéng ddn
Y+ C—fz‘ He +; He+; He

hf +m.c’ =3m,,c* +3W =W =6,6.10"(J)= Chon C
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Chii y: Néu phan Ging thu nang lugng AE=3"m
thiét dé phan ng thuc hién duoc lae,,, =-AE .

c?->'m,c? <0 thi nang luong t6i thiéu cuia pho ton can

truoc

Vi du 2: Dé phan tng $Be+y——2.0+.n co thé xay ra, luong tir Y phai c¢6 ning lwong tdi thiéu 1a bao
nhiéu? Cho biét, hat nhan Be dimg yén, mge = 9,01218u; m, = 4,0026u; m,= 1,0087u; 2uc® = 931,5 MeV.
A. 2,53 MeV. B. 1,44 MeV. C. 1,75 MeV. D. 1,6 MeV.

Huwong ddn
AE =mg,c* —2m_c* —m,c* =-1,6(MeV) = ¢, =—AE =1,6(MeV)= Chon D

Vi du 3: (THPTQG — 2017) Cho phan ¢ng hat nhan 2C+y——3!He . Biét khdi luong ciia 2C va He lan
lwot 14 11,9970 u va 4,0015 u; 14y 1u = 931,5 MeV/c?. Nang lwong nho nhat cua photén Gng vai buc xa y dé
phan g xay ra c6 gia tri gan nhat véi gia tri nao sau day?

A. 6 MeV. B. 7 MeV. C.9 MeV. D. 8 MeV.

Huwong ddn
* Tinh AE = (D" my, — > M, )c* =(11,997-3.4,0015)uc’ =7 (MeV)
— Ning luong téi thiéu can cung cdp 1a 7 MeV = Chon B.

IBAI TAP TRAC NGHIEM LUYEN TAP|
Bai 1: Xét phan ng hat nhan o 1,0087u; m, = 26,97345u; m, = 1,0073u; mph = 1,0087u, Na = 6,023.10%°1

uc? = 931 MeV. Phan img nay thu hay téa ning lwong bao nhiéu ning lughg?

A. Thu 3,5MeV. B.Thu3,4 MeV. C.Toa 3,4 MeVs D.To0a 3,5MeV.
Bai 2: Ning lugng nho nhat dé tach hat nhan ;He® thanh haigphan giéng nhau'la bao nhiéu? Cho mye =
4,0015u; mp = 2,0136u; lu.c’> = 931MeV.

A. 23,9 MeV. B. 12,4 MeV. C. 16,5 MeV. D. 3,2 MeV.
Bai 3: Xac dinh ning luong t6i thiéu can thiét dé chia hatmhan ¢C' thanh 3 hat . Cho biét: m, = 4,0015u;
mc = 11u; 1uc® = 931 (MeV); 1 MeV = 1,6.10% (J).

A. 4,19 (J). B. 6,7.10™ (). Cl'4,19.10%3()). D. 6,7.10™ (J).
Bai 4: Khi ban phé hat nhin 3116, bang hat.do tri ning luong 4 (MeV), ngudi ta quan sat thiy c6 mot phan
ng hat nhan: L' + D — a + ¢ taothanh hai hat o c6 cing dong nang 13,2 (MeV). Biét phan (ng khong
keém theo birc xa gama. Lya chon\cac phwong an sau:

A. Phan trng thu nangAwgng22,2 MeV. B. Phan ung thu nang luong 14,3 MeV.

C. Phan ting toa néngiluong 22,4 MeV. D. Phan ting téa nang luong 14,2 MeV.
Bai 5: Xét phan ung hat nhan sau® D + T — He + n. Biét d6 hut khdi cac hat nhan: D; T; He 1an luot 1a Amp
=0,0024u; AmT=0,0087u; Ampe = 0,0305u; 1ue? =931 MeV. Phan ung téa hay thu nang luong?

A.toa 18,4 MeV. B. thu 18,1 MeV. C.toa 12,7 MeV. D. thu 10,5 MeV.
Bai'6:'Dung préton ban vao hat nhan sLi’ thi thu duoc hai hat nhan gidng nhau X. Biét do hut khéi khi tao
thanh cac hat nhan Li va X 14n luot 1a Amu = 0,0427u; Amx = 0,0305u; 1 uc® = 931 (MeV). Phan Gng nay
thu hay toéa bao nhiéu nang lugng?

A.toara 12,0735 MeV. B. thu 12,0735 MeV

C.toara 17,0373 MeV. D.thu 17,0373 MeV.
Bai 7: Xét phan ung hat nhan sau: °D + 3°Li — ,*He + ,He. Biét do hut khdi khi tao thanh céac hat nhan: D;
T; He lan luot 1a Amp = 0,0024u; Amy; = 0,0327u; Ampe = 0,0305u; luc® = 931,5 MeV. Ning luong phan
ung toa ra la:

A. 18,125 MeV.  B. 25,454 MeV. C. 12,725 MeV. D. 24,126 MeV.
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Bai 8: Cho phan tng tdng hop hat nhan D + D — n + X. Biét do hut khdi cua hat nhan D va X lan luot 1a
0,0024u va 0,0083u, coi luc® = 931,5 MeV. Phan {ing trén toa hay thu bao nhiéu ning luong?

A.t6a 3,26 MeV. B. thu 3,49 MeV. C. toa 3,49 MeV. D. thu 3,26 MeV.
Bai 9: Cho phan ng hat nhan: T + D — « + n. Biét ning luong lién két riéng ciia hat nhan T 13 ¢, = 2,823
(MeV/nuclén), nang luong lién két riéng cua o 1a ¢, = 7,0756 (MeV/nuclon) va do hut khéi cua D 1a
0,0024u. LAy luc? = 931 (MeV). Hoi phan ting toa hay thu bao nhiéu ning lwong?

A.t6a 14,4 (MeV).B. thu 17,6 (MeV). C.t6a 17,6 (MeV). D.thu 14,4 (MeV).
Bai 10: Nang lugng lién két cho mot nuclon trong cac hat nhan 10Ne?’; 2He* va ¢C* twong (ing®béng 8,03
MeV/nuclén; 7,07 MeV/nuclon va 7,68 MeV/nuclon. Nang luong can thiét dé tach mot hat nhan 1oNe20
thanh hai hat nhan ,He4 va mot hat nhan sCP1a:

A. 11,9 MeV. B. 10,8 MeV. C. 15,5 MeV. D. 7,2 MeV,
Bai 11: M6t phan tng x4y ra nhu sau: U +n — 55Ce™° + ;4 Nb*® + 3n + 7e”. Nang luong lién két riéng
cua Uyss 1a 7,7 (MeV/nuclon), cua Ce' 13 8,43 (MeV/nuclon), cua Nbgzld 8,7 (MeVW/nuclon). Tinh nang
luong toa ra trong phan hach.

A.187,4 (MeV). B.179,7 (MeV). C. 179,8 (MeV): D.482,6 (MeV).
Bai 12: Cho phan tng hat nhan: T+ D —n + x + 17,6 (MeV)4Tinh nang,lrong'toa ra khi tong hop duoc 2
(g) chat X. Cho biét sb Avogadrd Na = 6,02.10%,

A.52.10% MeV. B.52.10°MeV C. 53.10*MeV D. 53.10%*MeV
Bai 13: Xét phan Gng *H+/ Ki——»2X . Cho khéi ltgng mgp=:4/0015u, my = 1,0073u, my; = 7,0012u, luc? =
931 MeV va sb Avogadro Na = 6,02.10%. Tinfining lugng toa ra khi tdng hop 1 (gam) chat X

A. 3,9.10%% (MeV). B. 1,843.10% (MeV)a€. 4.10° (MeV). D. 7,8.10% (MeV).
Bai 14: Dé phan tng ?C+vy — 3aJedthé Xay.ra, lugng tir y phai ¢6 ning luong tdi thiéu 1 bao nhiéu? Cho
biét, hat nhan C*? dimg yén me = 1205 m, = 4,0015u; 1 uc® = 931 MeV

A. 7,50 MeV. B. 7,44 MeV. C. 7,26 MeV. D. 4,1895 MeV.
Bai 15: Dudi tac dung cua birc Xa gatnma, hat nhan ?C c6 thé tach thanh ba hat nhan ,He* va sinh hoac
khong sinh cac hat/khage kém theo. Biét khdi lwong cua cc hat 1a: mye = 4,002604u; mc = 12u; luc® = 931,5
MeV. Tan s 16i thiéu ciia/photon gamma dé thuc hién duoc qua hinh bién dbi nay bang:

A176:10% HZ), B. 1,6710'HZ. C.1,76.10°°HZ. D. 1,67.10°°HZ.
Bai|16: Dudi tac dung cia birc xa gamma, hat nhan 2C c6 thé tach thanh ba hat nhan 2He4. Biét khéi luong
cua cac hat la: mpe = 4,002604u; mc = 12u; 1uc? = 931,5 MeV, héng sd Plang va toc toe d6 anh sang trong
chan khong 1an lugt 1a h = 6,625.103* Js, ¢ = 3.10° m/s. Budc song dai nhit ciia photon gama dé phan tng co
thé xay ra la

A.2,96.10%m. B.296.10" m. C.3,01.10"m. D. 1,7.10% m.
Bai 17: Xét phan ung ¥C+y —3a , lugng tir y c6 nang lugng 4,7895 MeV va hat ?C trudc phan Gmg ding
yén. Cho biét m¢ = 12u; m, = 4,0015u; 1uc? = 931 MeV. Néu cé4c hat héli c6 cing dong nang thi dong ning
mai hat héli 1a

A 0,56 MeV. B. 0,44 MeV. C. 0,6 MeV. D. 0,2 MeV.
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Bai 18: Gia sir trong mot phan @ng hat nhan, tong khéi luong cuia cac hat truge phan @ng nhé hon tong khoi
lugng cac hat sau phan tng la 0,02 u. Phan Gng hat nhan nay
A. thu nang lugng 18,63 MeV. B. thu nang lugng 1,863 MeV.
C. toéa nang luong 1,863 MeV. D. téa nang luong 18,63 MeV.
IDAP AN BAI TAP TRAC NGHIEM LUYEN TAP|

1A 2.B 3.B 4.C 9.A 6.C 7.D 8.A 9.C 10.A
11.C |12D |13 A |14D |15A |16.D |17.D |18A

Dang 2. BAI TOAN LIEN QUAN PEN PHAN UNG HAT NHAN KiCH THiCH
Dung hat nhe A (goi la dan) ban pha hat nhan B dtg yén (goi 12 bia):
A+B ——C+D (néu bo qua biac xa gama)

4 14 16 1
\ \ . , , 20+ N—)g O+ H
Pan thuong dung 1a cac hat phong xa, vi du: "
4 27 1
20ty Al—— P+n
Pé tim dong nang, van toc caa cac hat dua vao hai dinh luat bao toan déng lwong va bao toan ning luong:
{mA(/A = mc{/c + mDQD

AE =(m, +m, —m¢ —mg)c? = W, + W, —W,

’1. Tong dong ning ciia cac hat sau phan u’ng
Ta tinh AE =(m, +mg —m,-m,)c?

Tong dong nang cua cac hat tao thanh: W, + W, = AE +W,

Vi du 1: M6t hat o c6 dong ning 3,9 MeV dén dap vao hat nhan % Al dimg yén gy nén phan ung hat nhan
a+Z Al——->n+® P . Tinh tong dong ning cua ca¢ hatisau phan tng. Cho m, = 4,0015u; m, = 1,0087u; na =
26,97345u; m, = 29,97005u; 1uc? = 931 (MéV).

A. 174 (MeV). B.0,54 (MeV). C. 0,5 (MeV). D. 0,4 (MeV).

Huwong ddn
Cdach 1: AE=(m_ +m,—m, ~m,)c* ~=35(MeV)

=W, +W, =W, +AE =0,4(MeV,)=> Chon D.
Cich 2: Ap dung’@inhyluat bao toan ning lwong toan phan:
(m, +my)c + W, =(m, +m,)c* =(W, +W,)

='WiRW, =W, (m, +m, —m, —m,)c’ =0,4(MeV)

Vi du’2: Dungyproton c6 dong niang 5,45 (MeV) ban pha hat nhan Be9 dimg yén tao ra hai hat nhan méi 1a
hat nhan Li6 hat nhan X. Biét dong dong niang cta hat nhan Li 1a 3,05 (MeV). Cho khbi lugng cua cac hat
nhan: mge = 9,01219u; m, = 1,0073u; m, = 6,01513u; mx= 4,0015u; 1uc? = 931 (MeV). Tinh dong nang cua
hat X.

A. 8,11 MeV. B. 5,06 MeV. C. 5,07 MeV. D. 5,08 MeV.

Huwoéng dédn

AE =(m, + mg, —m, —m, )¢’ =2,66(MeV)
AE =W, + W, — W, = W, =W, +AE —W,, =5,06(Mev)= Clon B.
| I—

| —
26 305 5.45
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Chii y: Néu phan tmg thu nang luong AE=3"m,.c?~> m_c? <0 thi dong ning tdi thiéu ciia hat dan A

can thiét ¢é phan ung thyc hién 1a W, . =-AE. .

min

Vi du 3: Hat a co dong ning W, dén va cham véi hat nhan “N  dung yén, gdy ra phan ung:
a+% N——.H+X. Cho biét khdi luong cac hat nhan: m, = 4,0015u; m, = 1,0073u; m, = 13,9992u; mx =
16,9947u; 1uc®= 931 (MeV). Pong nang tdi thidu cua hat o dé phan tng xay ra 1a

A.1,21 MeV. B. 1,32 MeV. C. 1,24 MeV. D. 2 MeV.

Huwong déan
Cdch 1: AE=(m_ +m -m, -m,)c’=-12(MeV)
= (W,),, =-AE=121(MeV)= Chon A.
Cich 2: Ap dung dinh luat bao toan ning luong toan phan
W, +(m, +my)c? =(my +m, )c® + W, +W,

=(W,),,, +(m, +my)c® =(m, +m,)c +W, + W, = (W,) . ~121(MeV)

0

’2. Ti s6 dong nénd

A - X W W \ 7 A 5 A . A b\ =
+ Néu cho biét WC =bu—< =D thi chi can sir dung thém dinh luat bao,toan nang luong:
D A
W, +(m, +my)c? =W, + W, +(me +m, )c? < W, + W, =W, +AE
We _p W, = (W, +AE) 2
P Ee b+1
+ Giai hé: < w, = 1

W, + W, =W, +AE WD=(WA+AE)b—

Vi du 1: Hat a c6 dong ning 6,3 (MeVy ban vao.mot hat nhan $Be dimng yén, gdy ra phan ung:
a+2 Be—>, C+n. Cho biét phan tng toa ra mot nang luong 5,7 (MeV), dong ning ctia hat C gap 5 lan dong
nang hat n. Pong nang cta hat nhan wla

A. 9,8 MeV. B. 9'MeV. C. 10 MeV. D. 2 MeV.

Huwoéng ddn

{WC-FWn:AE-i-Wa:lZ anl.12=2(MeV)
= % 6

w7 53 = \ = Chon D.
W, =5W, W = 212-10(MeV)

Vi du 2: Bin motbhat o ¢d dodg ning 4,21 MeV vao hat nhan nito dang ding yén giy ra phan ung:
YN+ o OFp. Biét,phan tmg nay thu ning luong 1a 1,21 MeV va dong ning ciia hat O gap 2 lan dong
nang hat'pyPDong nang cua hat nhan p la

A. 1,0 MeV. B. 3,6 MeV. C. 1,8 MeV. D. 2,0 MeV.

Huwoéng ddn

W, + Wt AE +W, =3 | W, == 3=1(MeV)
2 TE o Z’ = Chon A.
W, = 2W, W, = £ .3=2(Mev)

Binh ludn thém: Dé tim téc d6 cua hat p ta Xuat phat tir W, = % m,V;.

2W, :
=V, = ?, thay W, =1MeV va m, =1,0073u ta dugc:
P
-13
v, = aw, [ 211610  13,810°(m/s)
\ m.  \1,0073.1,66058.10
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W, +AE

Chii y: Néu hai hat sinh ra c6 cing dong nang thi: W, =W, = 5

Vi du 3: (CD—2010) Dung hat proton c6 dong ning 1,6 MeV ban vao hat nhan liti ([Li) ding yén. Gia sir
sau phan ung thu dugc hai hat gidng nhau c6 ciing dong ning va khong kém theo tiay . Biét ning luong toa
ra cua phan tng 1a 17,4 MeV. Pong ning cua mdi hat sinh ra la

A. 19,0 MeV. B. 15,8 MeV. C. 9,5 MeV. D. 7,9 MeV.

Huwéng ddn

AE+W, 14,7+16

Cich 1: W, === :

9,5(MeV)= Chon C.
Cdch 2: (m,c® +m;c® )+ W, + W, =2m,c” +2W,

(m,e? erLicz)Jr%Jr&ﬂwX = W, =9,6(MeV)
e — |

AE-17.4 16 0

Vi du 4: (QG — 2015) Ban hat proton c6 dong ning 5,5 MeV vao hat nhan ]Li dang diing,yén, gy ra phan
ung hat nhan p+] Li——2a . Gia su phan tng khong kém theo birc Xa y, hai hat a c6 cing dong nang va bay
theo hai hudng tao véi nhau goc 160°. Coi khdi lugng caa mdi hat tinh théo don vi u gan dung bang sb khdi
cua no. Nang lugng ma phan tng téa ra la

A. 14,6 MeV. B. 10,2 MeV. C. 17,3 MeV, D.20,4 MeV.

Huwéng ddn

Ap dung dinh luat bao toan dong luong: m ve =m, VaA m, Ve

= (mP Ve )2 = (ma \7&1)2 + (ma\7qz )2 +2(m,v,,)(m,Vv,,)€ces160°
=2m W, =4m W, +4m_ W, cos160°

_ m,W, _ 155
2m, (1+c0s160°)  2.4(1-cos160")

=W

o

~11,4(MeV)

=S AE=) W, — > W, =2W,E W, =2:11,4255=17,3(MeV) = Chon C.

Chii y: Néu cho biét ti sé tc do cua cac hat ta suy ra ti sé dong ning.

Vi du 5: Cho hat proten c6 dong nang 1,2 (MeV) ban pha hat nhan Li dang dung yén tao ra 2 hat nhan X
gidng nhau nhung toc/dd ehuyénsdong thi gap doi nhau. Cho biét phan ¢ng téa ra mot ning luong 17,4
(MeV)'va khéngsinh tasbtic xay . Pong nang cua hat nhan X c6 tdc do Ion hon 1a

A. 3,72 MgeV. B. 6,2 MeV. C. 12,4 MeV. D. 14,88 MeV.

Huwéng ddn
Néu v, =2v, thi W, =4w,,
1
Wy + Wy, = AE +W, =186 | W, ==.18,6=3,72(MeV)

"

174 3 = A = Chon D.
W, = 4W,, W, =g.18,6=14,88(MeV)

Vi du 6: Hat A c6 dong ning Wa ban vao mét hat nhan B démg yén, gdy ra phan ung: A + B ——C+ D.

Hai hat sinh ra c6 cung d¢ lon van tdc va khoi luong lan luot 14 mc va mp. Cho biét téng nang lugng nghi
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ctia cac hat trugc phan ¢ng nhiéu hon téng niang lwong nghi cua cac hat sau phan tng 1a AE va khong sinh ra

birc xay . Tinh dong nang cua hat nhan C.

A. W = mp(Wa + AE)/(mc + mp). B. W = (Wa + AE).( mc + mp)/ mc.
C. W¢ = (Wa + AE).(mc + mp)/ Mp, D. W = mc (Wa + AE)/(mc + mp).
Huwong déan
meve
W, m:vg :E_E = W, =(W, +AE)— "¢ = Chon D.
mC +Mmy

3. Quan hé véc to van td¢
Néu cho ve =avp Uve =ava thay truc tiép vao dinh luat bao toan dong lugng

2
~ - Sz L - - - , mv
m,Va =m.ve +myvp d€ bicu dién ve,vo theo va valuuy: W=

= (mv)2 —2mW|. Biéu dién W¢ va Wp theo W rdi thay vao cong thuc;

AE =W, +W, —W, va tir day s& giai quyét duogc 2 bai toan:
— Cho WA tinh AE
— Cho AE tinh Wx

Vi du 1: Hat A c6 dong ning Wa ban vao mot hat nhan B ding yén, gay ra phan tng: A+ B — C + D va
khong sinh ra birc Xa y . Véc to van téc hat C gap kelan véeto van téc hat D. Bo qua hiéu tmg twong ddi tinh.

Tinh dong nang cua hat C va hat D.

Huéng ddn

~ m, Va 2m, W
DAl = AA
- - -~ L km. +m, (kmc+mD)
m,Va = M Ve + My Vp ——2— y
- Kmva ) 2m, W,
Ve=——F——2Ve=——"—"—
kmc+mD (kmc+mD)
1 m.m,W
W, = =mov2 AKE—eTaTa
2 (kmg+m,)
- 1 w
my,m
W, = =mpy, = —=2=—2—A—
2 (kmg +m,)

2
Nang luong phan ung hat nhan: |AE = Kmem, _+ Mp + My W,
(kmg+mg)"  (kmg +my)

+ Cho WA tinh duoc AE
+ Cho AE tinh duoc Wa

Vi du 2: Bin hat & vao hat nhan “Ndung yén c6 phan Gng: “N+ia——. O+p. Cac hat sinh ra ¢6 clng
vécto van tdc. Cho khdi luong hat nhan (do bang don vi u) xap xi bang sé khdi cua né. Ti sb tde d6 cua hat
nhan 6xi va té¢ do hat o 1a

A. 2/9. B. 3/4. C. 17/81. D. 4/21.
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Huwoéng ddn

- e m, - 4 - 2
M, Vo + M Vp —2=2 5 v =V = o Vo =g Ve = Chon A.

Vo =
m, +m, 17+1

Vi du 3: Bin hat o vao hat nhan YN dimg yén c¢6 phan ang: N+ a—)f O+ p. Cac hat sinh ra c6 cung

vécto van tdc. Cho khéi lwong hat nhan (do bang don vi u) xap xi bang sb khéi cta no. Ti s6 dong ning cua

hat nhan 6xi va dong nang hat a 1a

A. 2/9. B. 3/4. C. 17/81. D. 1/81.

Huwéng ddn

L L mv.
M, Vo + M Vp —>Vo =Vp = —=
my +m,
2
myV, m,V, 4.W, 7
=W, = °2°=m ee _=17.——=—W, = Chon C.

(my+m,) (@741 18

Vi du 4: Bin hat a vao hat nhan nito N14 dung yén, xay ra phan ung tao thanh mot hat nhan oxi va mot hat
proton. Biét rang hai hat sinh ra c6 vécto van toc nhu nhau, phan img thd'nang/Tugng, 1,21 (MeV). Cho khoi
luong cua cac hat nhan thoa man: mom, = 0,21(m, + mp)2 va mpMe=10,012(mg'+ mp)z. Dbong nang hat o 1a

A. 1,555 MeV. B. 1,656 MeV. C. 1,958 MeV. D. 2,559 MeV.

Huwong.ddn

17 — - - Pty - N m,V
sHe+3* N——" O+] He;m, v, = m Vo +m, vy —2=% Vo =g = —%—

Vo M,
W, =tmpyz = MYe w —g21w,
2 (my+m,)
m_m
W, =Imvz = MM\ 0 g2/
2 (mg+m,)

Taco: AE= W, + W, —-W, =W, ~1555(MeV)= Chon A.
= L

—
121 g71w,  0.012W,

4. Phwong chuyén dong ciia cic hat
a) Cac hat tham gia c6 dong nang ban dau khong dang keé

Ap dung dinh luat Bao toan dong lwong cho phan tng: A+B——C+D (néu bo qua birc xa gama):

M Ve =—Mp Vo

M, VA"E M, Ve +mp Vo =
mcWe =mpW,

Chtg,to hai hat sinh ra chuyén dong theo hai huéng nguoc nhau, c6 tée do va dong ning ti 1& nghich véi
khéi luong.

m

W, =—L(AE+W,)
< s n M + Mg
Mat khac: W, +W, = AE+W, nén
W, =— ¢ (AE+W,)
M + Mg

Vi du 1: Phan tng hat nhan: ?H+H——, He+} n tod ra ning luong 17,6 MeV. Gia sir ban dau dong ning
cac hat khong dang ké. Coi khéi luong xap xi s6 khdi. Pong ning cia n 1a

A. 10,56 MeV. B. 7,04 MeV. C. 14,08 MeV. D. 3,52 MeV.
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Huwoéng ddn
— - — - \2 — \2
0=m, Ve +M Vo = (M, Ve ) =(-m,va) =m,W, =m,W, =W, =0,25W,
AE =W, +W, = W, ~14,08(MeV)= Chon C.
b) Cac hat chuyén déng theo hai phwong vudng géc véi nhau
W = %mv2 & 2mW =m?V2 = mv =2mW
mA\7A = mc\7c + mDVD
* Néu ve Lvo thi(mav, )’ =(Mmeve )’ +(MpVp ) = maW, = mW, +mg W,

* Néu ve L va thi (MpVp )" =(MeVe ) +(Mava )’ = MW, = MW, +m, W,

Vi
Mmve MV mve o

MVa
Sau d6, két hop voi phuong trinh: AE =W, +W, —W,.
C6 thé tim ra cac hé thirc trén bang cach binh phuong ¥6' huténg dang thirc véc to:
+ Néu cho vc L vo thi binh phwong hai vé m,va =m Ve +m, Vo
MZVZ + M2 V3 +2m.mpV Vg, cos90° = miva < m W, +mgW, = m, W,
+ Neeus cho vc L va Viét lai m,va =m.vé+mgVe thanh m,va—m vc =m,vo binh phuong hai vé:

MAVa +MAV2 —2m.m, V.V, c0s90°, = m2va & mW, +m W, =m W,

Vi du 1: Hat nhan a c6 dong nangy5,3 (MeV) ban pha hat nhan ?Be dung yén va gy ra phan ung:
°Be+a——>n+X. Hai hat sinh ra c6 phuong vecto van toc vuong goc voi nhau. Cho biét tong ning luong
nghi cua cac hat trudc phan tng'hhiéu hon tong nang lwong nghi cia cac hat sau phan tng 1a 5,6791 MeV,
khéi lugng cua cacAat: me, =,3,968M,; my = 1 1,8965mn. Dong nang cua hat X 1a

A. 0,92 MeV. B. 0,95 MeV. C. 0,84 MeV. D. 0,75 MeV.

Huwoéng ddn
ViHai hat'sinh ra chuyén dong vudng goc véi nhau nén: m W, +m, W, =m_ W,

m Wt W, =m W,  [m W, +11,8965m W, =3,968m 5,3
=
AE =W, + W, —W, 5,6791=W, + W, —5,3

=W, ~0,92(MeV)= Chon A.

Vi du 2: (PH-2010) Dung mot proton c6 dong ning 5,45 MeV bén vao hat nhan ¢Be dang ding yén. Phan
ung tao ra hat nhan X va hat o . Hat a bay ra theo phuong vuéng géc véi phuong téi clia proton va cé dong
ning 4 MeV. Khi tinh dong ning cua cac hat, 1y khéi luong cac hat tinh theo don vi khéi luong nguyén tir
bang s6 khéi cua ching. Ning luong toa ra trong cac phan Gmg nay bang

A. 4,225 MeV. B. 1,145 MeV. C. 2,125 MeV. D. 3,125 MeV.
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Huwoéng ddn

H+, Be—{zl a+;X. Hat o bay ra theo phuong vudong goéc vo6i phuong cua proton nén:
MW, +m W, = m W, =15,45+4.4=6W, = W, =3575(MeV)

Nang luong phan tng:

AE =W, + W, —W, —W,, =4+3575-5,45-0=2125(MeV)>0= Chon C.

Kinh nghiém giai nhanh: A+B——C+D.

* Néu ve L vothi mW, +myW, =m,W,.

* Néu ve L va thi m W, +m,W, =m W,

Sau d6, két hop Vi AE =W, +W, —W,

Véi mbi bai toan cu thé, phai xac dinh rd dau 13 hat A, hat B, hat C va hat D.
¢) Cac hat chuyén dong theo hai phwong bat ki

* Néu g, :(Vc,\?o) thi m W, +m W, +200$(pCD,/mCWC,/mDWD =m,W,.

* Néu @, = (QC;QA) thi m W, +m,W, —ZCOSQCAWWZ m,W,
Sau do, két hop voi AE =W, + W, —W,

That vay:

Ap dung dinh luat bao toan dong luong:

M Ve +Mo Vo = M, Va <5 M_Ve M, Va = Mo Vo

* Néu cho ¢, = (QC,QD) thi binh phuong haivé m_vesin, Vo =m, va
M2VZ +m3 V2 +2memgV.V, COS Ogp = MAVA

< MW, +mpV, +2/m W.my W, €0S o, = MWL

* Néu cho ¢, =(Ve,va) thi binh phreng hai vé m,va —mcve =mg Vo
M3 VA +MAV2 —2m.m, V4V, €oSPgs = M5 V2

< mW, +m W 42, fmCWCmAWA COS P, = MW,

(0 mén ta aprdung (W =%mv2 o miv =2mW = mv =2mw )

Vi du 1: Diing mot proton c¢6 dong ning 5,58 (MeV) ban pha hat nhan ®?Na dung yén sinh ra hat a va hat

nhan Xwva khong kém theo birc Xa y . Biét nang luong toa ra trong phan tng chuyén hét thanh dong ning cia

cac hat tao thanh, dong ning cua hat o 12 6,6 (MeV) va dong ning hat X 13 2,648 (MeV). Cho khéi luong cac

hat tinh theo u bang s6 khdi. Goc tao boi huéng chuyén dong cua hat o va huéng chuyén dong hat proton 1a
A. 147°. B. 148°. C. 150°. D. 120°.

Huwoéng ddn
m, W, + m W, —2cos (ppw}mpwpmawa =m, W,

31.5,85+4.6,6—2005(ppu~¢1.5, 58.4.6,6 =20.2,648= ¢, ~150° = Chon C.
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Vi du 2: Bin pha mot proton vao hat nhan ]Li ding yén. Phan ing hat nhan sinh ra hai hat nhan X giéng
nhau va ¢ cung tdc do. Biét toe do cua proton bang 4 Iép tdc do hat nhan X. Coi khdi lwgng cua cac hat
nhan bang s6 khoi theo don vi u. Géc tao boi phuong chuyén dong caa hai hat X 1a
A. 60°. B. 90°. C. 120°. D. 150°.
Huwéng dan

1 7 4 4 Ny O Ny
1H+; Li——, X+, X=m, vy =My Vsxa + My Via
2 2 2
= (M) +(My Vi, ) +(MyVy, )™ +2mM, vy my vy, COS @

N (MpV, )

1 .
~=1+c0os¢ = cosp=—==1i=120"= Chon C.
2
2(myvy,)

Vi du 3: Hat a c6 dong ning 5 MeV ban vao mot hat nhan ?Be ding yén, gy ra phan ¢ng tao thaflmot hat
C12 va mot hat notron. Hai hat sinh ra c6 vecto van toc hqprv(yi nhau mot goc 80°. Cho biét phan ungitéara
mot nang lugng 5,6 MeV. Coi khoi lugng xap xi bang so khoi. Bong nang cua hat nhan C cé the'bang

A.7 MeV. B. 0,589 MeV. C. 8 MeV. D. 2,5 MeV.

Huwéng dan

Phuong trinh phan tng: ¢a.+3Be——. C+in .

Hai hat sinh ra c6 vecto van toc hop véi nhau mot goc 80° nén:

m W, +m, W, +2c0s80° Jm W, Jm W, =m W, két hop V&i AE =W, +W, — Wy

0 _
Ta dugc hé: {12.WC +1.W, +2c0s80° J12ZW, \[LW, = 4.5
5,6=W, +W, ~5= W, =10,6— W,

= 11W, +2¢0s80°\[12W /10,6 = W, =9,4 = W, ~0,589(MeV) =,Chon B\
Vi du 4: Bin hat a c6 dong ning 4 (MeV) vao hat nhan nito" %N ding yén, xdy ra phan ung hat nhan:
a+ N—>. O+p . Biét dong ning cua hat proton 1a 2,09(MeV) va hat proton chuyén dong theo husng hop
véi huéng chuyén dong cua hat o mot goc 60°. Coi khéi lwong xap xi bang s6 khdi. Xac dinh ning luong
cua phan ng toa ra hay thu vao.

A. Phan tng toa nang lugng 2,1 MeV.  B. Phan g thu nang luong 1,2 MeV.

C. Phan ng toa nang lugng 1,2 MeV. B, Phan ung'thu nang luong 2,1 MeV.

ﬁ Hudng dan q

Hat proton chuyén dong theo huéng hop voi1 hudéng chuyén dong cua hat a mot goc 60° nén
MW, +m, W, —2c0s60°\fm,W,m_ W, & W,

=1.2,09+4.4-1.2,09.4.4 =17W, = Wy= O; 72(MeV)

Nang luong: AE =W, +W, -W,=0,72+2,09-4 ~-1,2(MeV)= Chon B.

Vi du 5: Dung chum proton ban'pha hat nhan ]Lidang dtng yén tao ra 2 hat nhan X gidng nhau c¢é cung
dong niang 1a W nhuhg bay theo haihuéng hop véi nhau mot goc ¢ va khong sinh ra tia gama. Biét tong ning
luong nghi cua cae’hat trwgC phan ung chuyén r]hiéu hon tong nang lugng nghi cua céac hat tao thanh la
2W/3. Coi khoilugng hatmhan do bang don vi khoi lugng nguyén tir gan bang so khoi cua no thi
Alcosp=-7/8".n B.cosp=+7/8. C. cosp=5/6 D. cosp=-5/6.
Huwong dan

HE Li— X+ X

AE = 2Wi — W, = W, —AE:%

Me Ve = My Ve = (M,V, ) = (MyVy ) +(MyVy, ) +2Myvy,my v, coso

= m,W, =2m, W, +2m, W, coso = 1.% =2.4W +2.4Wcosp = cos¢ = —g
= Chon D.

Vi du 6: (DH—2011)' Bin mot proton vao hat nhan’Li ding yén. Phan ¢ng tao ra hai hat nhan X giéng nhau
bay ra voi cung toc do va theo cac phuong hop voi phuong toi cua proton cac goc bang nhau 1a 60°. Liy

khdi lugng cua mdi hat nhan tinh theo don vi u bang sb khéi caa né. Ti sé giita toc d6 cia proton va toe do
cua hat nhan X 1a

A. 4. B. 1/4. C.2 D. 1/2.
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Huwoéng dén
TH 47 Li—) X+ X
Ap dung dinh luat bao toan dong luong: m,ve =m, Vs +m, Vx,

= (MpVp )" = (MyVy ) +(MyVy, ) +2mMy vy my v, cose

:>£=&«/2+2005 =%x/2+2005120° =4= Chon A.
mP

Vx

Vi du 7: Nguoi ta dung hat proton bin vao mot hat nhan bia dting yén, dé gy ra phan ng tao thanh hai hat
gidng nhau, bay ra voi cung dong ning va theo cac hudng 1ap véi nhau mot goc 120°. Biét s6 khdi cua hat
nhan bia 16n hon 3. Phan ung trén téa hay thu nang luong?

A. Khong du dir liéu dé két luan.

B. Phan tng trén la phan ing thu nang lugng

C. Phan ng trén 1a phan tng téa nang luong.

D. Phan tng trén la phan g khong téa nang lugng, khong thu nang luong.

Huwoéng ddn
Tp+aat Y—)f X+ X
Ap dung dinh luat bao toan dong luong: m,ve =m, Vs +m, Vx,
2 2 2

= (MV, ) =(MyVyy ) +(MyVy, ) +2my vy, myv,, cose

m
= 2m,W, =4m, W, +4m, W, cos120° = W, =—=W,

mX
Nang luong cta phan tng:

AE = zwsau _zwtruoc = 2WX _WP = [Zr;np

2m, <m, ) = Chon B

—1jwp<o thu duoc/mang luwgng (vi 2A+1>3 hay A>2 hay

X

d) Cho biét hai géc hop phwong chuyén dong ciia cac hat
MY ® Mp¥o

@ ®
M\Va

* Chiéu m.vc +myvo =m,va lén phuong cua hat dan:
M.V, COS @, + M,V COS P, &MV,

MaVa _ McVe _ MpVp - \/mAWA _ \/mcwc _ ’\/mDWD f

* Ap dung dinh 1iH8in s6 sin:
b s & sinp, sing, sing, sin @, sing, sing,

Vi du 1: Mot proton ¢ khéi luong mp co tdc do vp ban vao hat nhan bia dimg yén Li7. Phan tng tao ra 2 hat
X gibrghét Ahaw.co khdi luong mx bay ra véi van toc c6 do 16n bang nhau va hop véi nhau mot goc 120°.
Téc do chacac hat X Ja

A v =\Bmyv, /X, . B.v,=m,v, /(mxﬁ) :

C.v=myym, . D.v, =Bm,v, /m,.

Huwéng ddn
mp\~/p = mx\7x1 +mx\7x2 Chléu 1én hll'é'ng cua \7P

mpV
m,v, =m,v, cos60° +m, v, cos60’° = v, =—-F = Chon C.
X

Vi du 2: Hat notron c6 dong ning 2 (MeV) ban vao hat nhan $Lidéng yén. giy ra phan tng hat nhan tao
thanh mot hat a va mét hat T. Cac hat o va T bay theo cac hudng hop vai hudng téi cua hat notron nhirng
goc tuong tng bang 15° va 30°. Bo qua buc xa y. Phan tng thu hay toa ning lugng? (cho ty sb gitra cac
khéi lwong hat nhan bang ti s6 giira cac s6 khdi cua chung).

A. 17,4 (MeV). B. 0,5 (MeV). C.-1,3 (MeV). D. —1,66 (MeV).
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Huwoéng ddn

M, Ve My vr
13 L0
M, vh
myv, myv, & mpv; myv, mW  mW

sin30° sin45°  sin14° " sin?30°  sin?45°  sin?15°
{Wa =0,25(MeV)

= AE =W, + W, —W, =-1,66(MeV)
W, ~0,09(MeV)

Vi du 3: (CP — 2011) Bin mot pho t6n vao hat nhan]Lidémg yén. Phan ng ra hai hat nhangX giéngnhau
bay ra v&i cing tde do va theo cac phuong hop véi phuong ciia proton cac goc bang nhad [a 60%aLAY khdi
lwong caa mdi hat nhan tinh theo don vi u bang sé khdi cua né. Ti s6 gitra toc d6 cud proton va toc do cua
hat nhan X 1a

A. 4, B. 0,25. C.2. D. 025

Huwong déan

nl( Vi (R’) rrl( Vo

60 60
MV

Phuong trinh phan tng hat nhan: {H+] Li —>z X+5X

\ .z X \ m
T tam giac déu suy ra: m,v, =m,v, =2 =—X_42 Chon A.
vV, m,

Vi du 4: Ding chim proton c¢6 dong'nang 1 (MeV) ban pha hat nhan ! Li dang ding yén tao ra 2 hat nhan X
c¢6 ban chat giéng nhau va khofig kémithéo bic xa v. Biét hai hat bay ra dbi xing véi nhau qua phuong
chuyén dong cua hat protofi.va hap véi nhau mot goc 170,5°. Coi khdi lwong xap xi bang sé khéi. Cho biét

phan ung thu hay toa bao nhiéu nang lugng?
A.téa 16,4 (Me\). B. thu 0,5 (MeV). C.thu 0,3 (MeV). D.téal17,2 (MeV)

Huwoéng ddn
M, Ve = Mg Vxi +MyVx, Chiéu 1én huéng cia ve m,v, =2m,v, cos85,25°
=m,W, =4myW, cos’85,25° = W, ~9,11(MeV)
= AE =2W, —W, =17,22(MeV)= Chon D
Diém nhdn: Phan ang hat nhan kich thich: A + B (démg yén) — C + D:
Nang luong phan tng: AE =(m, +m, —m¢ —my)c® =W, + W, - W,
1) Néu ve Lv thi m W, +mW, =m, W,
2) Néu vc Lva thi m_W, +m,W, =m W,

3) Néu o, :(QC;QD) thi MW, +myW, +2c08 9o MW (MW, =m, W,
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4) Néu g, :(QC,QA) thi M W, +m, W, —2008pep\[M W, \JM W, = moW,

IBAI TAP TRAC NGHIEM LUYEN TAP|
Bai 1: Hat A c6 dong nang Wa ban vao mot hat nhan B dirg yén, gay ra phan ung: A + B — C + D. Cho

biét tong ning lwong nghi cua cac hat truéc phan tng nhiéu hon tong ning lwong nghi cua cac hat sau phan
g 1a AE. Tinh tong dong nang ciia cac hat nhan tao thanh.

A. (AE - Wp). B. (AE + Wa). C. (Wa- AE). D. (0,5. AE + Wp).
Bai 2: Cho phan ang hat nhan: $Be+' H — X +¢ Li . Cho biét hat proton co dong niang 5,33734 MeV bén pha
hat nhan Be dimg yén. Tim téng dong ning cua cac hat tao thanh. Cho biét khéi lugng cua cacdiats mge =
9,01219u; mp, = 1,0073u; my; = 6,01513u; my = 4,0015u; 1uc® = 931 (MeV).

A. 8 MeV. B. 4,55 (MeV). C. 0,155 (MeV). D. 4,56 (MeV).
Bai 3: Xét phan ung xay ra khi ban ph4 hat nhan nhém: a+% Al »% P+n. Biét khéisluong cac hat ma =
26,9740u; m, = 1,0087u; m, = 29,9700u; m, = 4,0015u, cho 1u = 931 MeV/c®. Pong ning ti thiéu cua hat a
dé phan &ng xay ra la

A.5 MeV. B. 3 MeV. C. 4 MeV. D.2 MeV.
Bai 4: Cho hat A c6 dong ning Wa bén pha hat nhan B dang dtimgsyén tao rai2'hat nhan C va D. Pong ning
cua hat C gip 3 lan dong ning hat D. Biét tong nang lwong nghikcua cac hat tradC phan (ng nhiéu hon tong
nang luong nghi cua cac hat sau phan g 1a AE va khongsinh,ra bi€xa y. Tinh dong nang cua hat D.

A.0,5.(Wa + AE). B. (Wa + AE). C.2.(Wa+ AE). D. 0,25.(Wa + AE).
Bai 5: Hat a co dong niang 5,3 (MeV) bian/vde métihat nhan 4Be9 dimg yén, gdy ra phan ung:
a+) Be »2 C+n . Cho biét phan tng toa ra métmang lugiig 5,7 (MeV), dong ning cua hat C gap 10 lan dong
nang hat n. Pong nang cua hat nhan C 1a

A. 9,8 MeV. B. 9 MeV. C. 10 MeV. D. 12 MeV.
Bai 6: Cho hat proton ¢6 dongfiang 1,2 (MeV) ban phé hat nhan [Lidang dung yén tao ra 2 hat nhan X
gidng nhau nhung téc d6_€huyén dong thi gdp doi nhau. Cho biét phan tng toa ra mot nang luong 17,4
(MeV) va khong sinh ra bic Xa y . Pong niang cua hat nhan X ¢o toc d6 nho hon 1a

A. 3,72 MeV. B. 6,2 MeV. C. 12,4 MeV. D. 5,8 MeV.
Bai 7: Hat «omed dongsniang 8.48.10™ (J) bin vao mot hat nhian ZAldung yén, giy ra phan (ng
a+Z Al 53R+ X . Che biét phan tmg thu ning lwong 4,176.10™ (J) va hai hat sinh ra c6 cing dong ning.
Dong nang cua hat nhan X la:

A.215240%%0). B.4,304.10™ (). C.6,328.10™% ().  D.2,652.10™ (J).
Bai 8: Cho hat proton ¢6 dong ning 1,46 (MeV) ban pha hat nhan Li dang dung yén tao ra 2 hat nhan X
gidng nhau c¢6 cung dong ning va khong sinh ra bic xay. Cho biét phan ung toa ra mot nang lugng 17,4
(MeV). Xac dinh dong nang cia mdi hat nhan X.

A. 9,48 MeV. B. 9,43 MeV. C. 10,1 MeV. D. 10,2 MeV.
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Bai 9: Bin mot hat a c6 dong ning 4 MeV vao hat nhan nito dang ding yén giy ra phan Gng:
“N+a - O+p. Phan ung nay thu ning luong 1a 1,21 MeV. Hai hat sinh ra c6 cing dong ning. Coi khdi
lwong hat nhan gin dung bang sb khéi, tinh theo don vi u véi u = 1,66.10%*kg. Téc do cua hat nhan 6xi la

A.0,41,107 m/s. B. 3,98.106 m/s. C. 3,72.107 m/s. D. 4,1.107m/s.
Bai 10: Hat proton dong nang 3,5 MeV ban pha hat nhan 1uNa® ding yén tao ra hat o va hat nhan X. Hat a
c6 d6 16n van téc bang 1,0005 d6 I6n van téc cua hat nhan X. Cho biét tong ning luong nghi cua cac hat
trugc phan tng nhiéu hon tong niang lwong nghi cua cac hat sau phan ung 13 AE = 2,374 MeV, khéi luong
cua cac hat: mx = 5.m,. Xac dinh déng nang cua hat X.

A. 4,4 MeV. B. 4,5 MeV. C. 4,8 MeV. D. 4,9 MeV.
Bai 11: Hat a c6 dong ning 4 MeV dén bin pha hat nhan N ding yén, gay ra phan ung hat nhans tao ra
mot hat proton va mot hat nhan X. Gia sir hai hat sinh ra ¢6 cing do 1on van toc. Chioybiét khdi luong m,=
4,0015u; mp = 1,0073u; my = 13,9992u; mx = 16,9947u; 1 uc?® = 931 (MeV). Hay tinh dong nang cua hat
proton.

A. 17,4 MeV. B. 0,145 MeV. C. 0,155 MeV . D. 0,156 .MeV.
Bai 12: Xét phan ng hat nhan sau: 1H* + 3L17 — 2.X + 17,0373 Me\. Biét dofg nang hat nhan hydré 1a 1,2
MeV, hat nhan Li dng yén, hai hat nhan X ¢ cing d6 16n van t6¢. Pongmang i@ mdi hat X la:

A. 18,2372 MeV. B. 13,6779 MeV. C. 17,0373 MeV. D. 9,11865 MeV.
Bai 13: Dung hat Proton c6 dong ning 1,2 Mev bén vdo hat nhén 3'Li dimg yén thi thu duoc hai hat nhan
giong nhau X chuyén dong véi ciing d6 16n van téeicho mpy=.1,0073u; m, = 7,0140u; my = 4,0015u: lu = 931
Mev/c?. Bong ning ciia mdi hat X la:

A. 18,24 MeV. B. 9,12 MeV. C. 4,56 MeV. D. 6,54 MeV.
Bai 14: Hat o c6 dong niang W ban, vae mot hat nhan B dimg yén, gy ra phan ing: A+ B — C + D va

khong sinh ra birc xa y. Hai hat sinhiia ¢ cling vecto van téc. Bo qua hiéu ung twong ddi tinh. Pong ning

cuahat Cla
A. AE =W, —0,5W, B. AE=2W.-W,
C. AE=2W, -0,5W, D. AE=W,-2W,

Bai 15: Bin hat o vao hat nhan 7Ni4 ding yén ta ¢6 phan ung:%*N+a —Y O+p . Céc hat sinh ra co cing
vécto vanitdc. Cha'khdi lugng hat nhan (do bang don vi u) xap xi bang sé khdi cia no. Ti s6 dong ning cua
hat pwva dong nang'hat X 1a

A. 2/9: B. 3/4. C. 17/81. D. 1/81.
Bai 16: Ban hat o vao hat nhan ;Ni4 dimg yén ta c6 phan ung:*N+a —Y O+p . Céac hat sinh ra ¢ cing
vécto van toc.. Cho khdi lugng hat nhan (do bang don vi u) xap xi bang sé khéi cua né. Tinh ti s6 cua tong
dong ning cua cac hat sinh ra va tong dong ning cac hat ban dau.

A. 2/9. B. 3/4. C. 1/3. D.5/2.
Bai 17: Hat nhan hidrd bén pha hat nhan Li7 ding yén gdy ra phan ang: *H+] Li —2.X . Biét tong ning luong

nghi caa cac hat truéc phan tng it hon téng ning lwong nghi cta cac hat sau phan tng 13 17 MeV, hai hat
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nhan X c6 cing vécto van toc va khong sinh ra btic xa y. Cho biét khdi lugng: my = 3,97.m,. Pong ning mdi
hat X 1a

A. 18,2372 MeV. B. 13,6779 MeV. C. 1,225 MeV. D. 9,11865 MeV.
Bai 18: Bin hat o vao hat nhan nito N14 dtng yén, xay ra phan ang hat nhan: a+* Ni > 0+ H . Biét rang
hai hat sinh ra c6 véc to van téc nhu nhau. Tong ning luwgng nghi trudc nho hon téng ning luong nghi sau 1a
1,21 MeV. Cho khéi lugng caa cac hat nhan bang s6 khéi. Tinh dong ning cua o.

A. 1,56 MeV. B. 2,55 MeV. C. 0,55 MeV. D. 1,51 MeV.
Bai 19: Hat proton dong nang 3,5 MeV ban pha hat nhan ?Na dtng yén tao ra hat o va hat nhan X@€ho biét
hat hai hat sinh ra chuyén dong cuing huéng nhung hat a ¢6 do 16n van téc bang 2 1an d6 16n ¥én téc coatat
nhan X. Cho biét khdi luong: my = 3,97.mp: my = 19,84.m,; m, = 1,67.10% (kg). Tinh ‘dgng nangrcua hat
X.

A. 4,4 MeV. B. 0,09 MeV. C. 4,8 MeV. D. 4,9 MeV.
Bai 20: Bin hat o vao hat nhan nito N** dung yén, xay ra phan ung tai thanh,mot hatynhan oxi va mot hat
proton. Biét rang hai hat sinh ra co vécto van toc nhu nhau. Cho khéi(luong ciaseic hat nhan thoa man:
mom, =0,21(my +m,)° va m,m_ =0,012(m, +m,)’. Dong ning hat gf@yl,55 MéV. Héi phan ing toa hay thu
bao nhiéu nang lugng?

A.thu 1,2 MevT B.téal,2 MeV. C. thu'1,55MeV. D. téa 1,55 MeV.
Bai 21: Phan Gng hat nhan: $Li+n—% o+ T to4 ra nang luong 4,8 MeV. Gia sir ban diu dong ning cac hat
khong dang ké. Coi khi lugng xap xi s6 khdi. Déngnang ctia T 1a

A. 2,33 MeV B. 2,06 MeV. C./2,40 MeV D. 2,74 MeV.
Bai 22: Hat a c6 dong 5,3MeV bin vde hat nhdn °Be dung yén giy ra phan Gng 2Be+a —n+X. Hat n
chuyén dong theo phuwong vudéng g6¢ v4i phuteng chuyén dong cua hat a. Cho biét phan ¢ng téa ra mot ning
luong 5,7 (MeV). Tinh dong nafig cua hatamhan X. Coi khéi lugng xap xi bang sé khdi.

A. 18,3 MeV. B. 0,5MeV. C. 8,3 MeV. D. 2,5 MeV.
Bai 23: Ban hat o c6 dong niang W vao hat nhan B ding yén, xay ra phan tng hat nhan:
"A +3"B — 2"C +2"D/Biét.dongmding cua hat C 14 W va chuyén dong theo huéng hop véi huéng chuyén
d6ng ciia hat Asmot g6e.90° va khong sinh ra birc xa y. Coi khéi luong xap xi bang sb khéi. Tinh ning luong
cua phaning toa ra hay thu vao.

ANAE = WL 20,5W, B. AE=2W_,-W, C. AE=2W.-0,5W, D. AE=W_—2W,
Bai 24: Maf a c6 dong ning 7,7 MeV dén va cham véi hat nhan ;N dimg yén, gdy ra phan ung:
o+ N ! H+X . Biét van toc ciia proton ban ra ¢ phuong vudng goc voi van tée hat a. Cho biét khéi lugng
cac hat nhan: m, = 4,0015u; mp = 1,0073u; my = 13,9992u; mx = 16,9947u; luc® = 931 (MeV). Téc do hat
nhan X la

A.4,86.10°m/s.  B.4,96.10° m/s. C. 5,06.10° m/s. C. 5,15.10° m/s.
Bai 25: Dung chum proton ¢6 dong ning 5,45 MeV bin pha hat nhan 4Be® dimg yén tao ra hat o va hat nhan
X. Hat o chuyén dong theo phuong vudng goc vai van téc cua proton va cd dong ning 4 MeV. Coi khéi
lwong do bang don vi u xap xi bang sé khéi cta no, 14y luc® = 931 (MeV). Lya chon cac phuong an sau:
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A. Phan ung toa nang lugng 2,125 MeV. B. Phan g thu nang lugng 2,126 MeV.

C. Phan ung toa nang lugng 2,127 MeV. D. Phan ung thu nang luong 2,126 MeV.
Bai 26: Nguoi ta ding proton c6 dong ning 5,45 MeV ban pha hat nhan ?Be dimng yén sinh ra hat o va hat
nhan liti (Li). Biét rang hat a sinh ra c6 dong ning 4 MeV va chuyén dong theo phuong vudng goc véi
phuong chuyén dong cua proton ban dau. Cho khéi luong céc hat nhan tinh theo don vi u xap xi bang sb
khéi ciia n6. Pong nang cua hat nhan liti sinh ra 1a

A. 1,450 MeV. B. 4,725 MeV. C. 3,575 MeV. D. 9,450 MeV.
Bai 27: Hat a c6 dong ning 5 (MeV) ban vao mot hat nhan 4Be’ dimg yén, gay ra phan ang: 4Be’#o — n +
X. Hat n chuyén dong theo hudng hop véi hudng chuyén dong cua hat o mot goc 60°. Cho déhg nangheta
hat n 14 8 (MeV). Tinh dong ning cua hat nhan X. Coi khbi lwong xap xi bang sé khdi.

A. 18,3 MeV. B. 2,5 MeV. C. 1,3 MeV. D. 2,9 MeV.
Bai 28: Dung hat proton bén vao hat nhan Liti sLi” ding yén s& cho ta hai hat nhan a c6 dong ning déu bang
W, Biét cac hat o chuyén dong theo cic hudng tao véi nhau mot goc 1602 Cho biét khdi lwong cua hat
nhan tinh theo don vi u gan bang sé khéi. Lua chon cac phuong an sau.

A. phan &ng toa nang luong 2W,, (4co0s20° - 3).

B. phan ung thu nang luong 2 W,, (4c0s20° - 3).

C. phan tng toa nang luong 4 W, (2c0s20° -1).

D. phan ting thu nang lugng 4 W, (2c0s20° - 1),
Bai 29: Dung chum proton c6 dong ning 5,75 (MeV) bamphasCac hat nhan sLi’ dang dung yén tao ra 2 hat
nhan X giéng nhau c6 cung dong ning. NangJduong t0a.ra trong phan tng chuyén hét thanh dong niang cua
cac hat tao thanh. Cho khéi lugng cac hat'nhanimy,'= 4,0015u; m, = 7,0144u; m, = 1,0073u; luc? = 931
(MeV). Xac dinh goc hop bai cacyécto van.tde cia hai hat nhan X sau phan tng.

A. 147°. B. 148°. C. 170°. D. 160°.
Bai 30: Dung chum proton c6 ddng nang'1,8 MeV bin phé hat nhan LY dang dling yén tao ra 2 hat nhan X
gidng nhau co cing do 16N VANtde va khong sinh ra tia gama. Xac dinh goc hop boi cac vécto van toc cia
hai hat nhan X sau phafximg. Nang luong toa ra trong phan ung chuyén hét thanh dong ning ctia cic hat tao
thanh. Cho biét khé? lvong Gita c4€ hat nhan: m, = 4,0015u; my = 7,0144u; m, = 1,0073u; luc® = 931 (MeV).

A N67,5% B.178°. C.171°. D. 170°.
Bai, 31; Dung chun proton c¢6 dong ning 1 (MeV) ban pha hat nhan sLi’ dang dimg yén tao ra 2 hat nhan X
c6 banhehat giéng nhau va khong kém theo bic xa y. Xac dinh goc hop boi cac vécto van tdc cua hai hat
nhan X sau phan @ng, biét ching bay ra d6i xng véi nhau qua phuong chuyén dong cuaa hat protén. Cho
khdi lugng cac hat nhan theo don vi u 1a: mx = 4,0015u; my; = 7,0144u; m, = 1,0073u: 1uc® = 931 (MeV).

A. 147°. B. 178°. C.171°. D. 170,5°.
Bai 32: Dung proton ban vao hat nhan $Be ding yén dé gay phan ang: p+ Be —»X+% Li . Biét dong ning cua
cac hat p, X, SLi lan luot 1a 5,45 MeV, 4,0 MeV va 3,575 MeV. Coi khdi lugng cac hat tinh theo u gan bang

s6 khdi cua no. Goc hop boi huéng chuyén dong cua cac hat p va X gan diung bang:
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A. 60°. B. 90° C. 120°. D. 45°.
Bai 33: Hat proton chuyén dong dén va cham vao mot hat nhan liti sLi’ ding yén. Sau va cham xuét hién hai
hat nhan X giéng nhau bay véi véan téc c6 cung d6 16n nhung hop nhau mot goc o. Biét dong ning cua hat
proton va X lan luot 1a Wy = 8,006 MeV, W, = 2,016 MeV. Khéi lwong cua chang 1a mH = 1,008u, mx =
4,003u. Tinh goc a.

A. 30°, B. 60°. C. 90°. D. 120°.
Bai 34: Hat proton Chuyén dong dén va cham vao mét hat nhan liti sLi’ ding yén. Sau va cham XU4t hién hai
hat nhan a giéng nhau. Biét phan tng trén 1a phan ng téa ning lugng va hai hat tao thanh c6_eung dong
nang. L4y khdi lugng cac hat nhan tinh theo don vi U gan dang bang s khi cia chung. Gocly giira hirgng
chuyén dong cua céac hat a bay ra c6 thé 1a

A. ¢6 gia tri bat ki. B. bang 60°. C. bang 160°. D. bang 120°,
Bai 35: Bin mot hat proton co khéi lugng mp vao hat nhan Li ding yén. Phan ng tao ra hai hat nhan X
gidng hét nhau c6 khéi luong myx bay ra c6 cing do 16n van téc vx va cung hop vai huéng ban dau caa
proton mot goc 45°. Bo qua hiéu tng twong ddi tinh. Tc do cua hat proton 1a

A. v, =2mx,v, /m, . B. v, =2my v, /m, .

C. vy, /m, D. v, =0,5v, /m,
Bai 36: Bin mot hat proton c6 khéi lugng M, vao hat nhan,Li dimg.yén. Phan tng tao ra hai hat nhan X
gidng hét nhau c6 khéi luong my bay ra co cung do I6n van toc vx va cung hop voi huéng ban dau caa
proton mot goc 60°. Bo qua hiéu ung tuong dbi tink, Toe déxcud hat proton 1a

A. v, =2mx,v, /m, . B. v, =2, v, /m, %

C. vy, /m, D. v, =05v, /m,
Bai 37: Ban mot hat proton ¢6 khéidrong mip.co toc do Ve vao hat nhan Li démg yén. Phan @ng tao ra hai hat
nhan X giéng hét nhau cé khoi Jirong Mx bay ra c6 ciing d6 16n van tdc va cing hop véi hudng ban dau ciua
proton mot goc 60°. Bo quachiéu ing twong dbi tinh. Toc do6 cua hat X 1a

A. m.v,/m, B. 3m,v, f'm, C. myv,/m, D. {3myv,/m,
Bai 38: Hat a c6 dong nang 3 MeV ban vao mot hat nhan ,Be® dung yén, gy ra phan ung tao thanh mot hat
C 12 va mét hat.notron. Hat C bay theo huéng hop véi huéng chuyén dong cua hat o mot goc 30°, con hat n
bay theo hwéng hep,véi hudng chuyén dong cua hat a mot goc 70°. Coi khéi lugng xap xi bang s khoi.
bongmang hat'C va hat n lan luot 1a

A. 4.8MeV va 2,5 MeV. B. 1,5MeV va 5,2 MeV.

C.52MeVval,5 MeV. D. 2,5 MeV va 4,8 MeV.
Bai 39: Hat notron c6 dong niang W, bin vao hat nhan sLi® ding yén, gdy ra phan @ng hat nhéan tao thanh
mot hat o va mot hat T. Cac hat o va T bay theo cac hudng hop véi hudng tai cia hat notron nhirng goc
tuong ng bang 15° va 30°. Bé qua bic Xa y. Phan ung thu ning luong 1a 1,66 (MeV) (cho ty sb giita cac
khéi lwong hat nhan bang ty sb giira cac sé khéi cua chung). Tinh Wn

A. 2,1 (MeV). B. 1,9 (MeV). C. 1,8 (MeV). D. 2 (MeV).
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Bai 40: (PH - 2013) Dung mot hat o c6 dong ning 7,7 MeV ban vao hat nhan YN dang dung yén gay ra
phan ung o+ N -} p+; O . Hat proton bay ra theo phuong vuong goc voi phuong bay tdi cua hat a. Cho
khéi lugng cac hat nhan m, =4,0015u; m, =1,0073u; mnws =13,9992u; moi; =16,9947W . Biét Iu =
931,5MeV/c?. Pong ning cia hat 70 la:

A.6,145 MeV. B. 2,214 MeV C. 1,345 MeV D. 2,075 MeV.

IPAP AN TRAC NGHIEM LUYEN TAP|

1.B 2.A 3.B 4.D 5.C 6.A 7.A 8.B 9.B 10.D

11.D 12.D 13.B 14.D 15.D 16.A 17.C 18.A 19.B 20.A

21.D 22.D 23.C 24.A 25.A 26.C 271.C 28.A 29.D 30.A

31.D 32.B 33.D 34.C 35.A 36.C 37.C 38.B 39.D 40.B

------------------ 5] Oy pE—
Chuyén:
. A Nhin day kém mén Vit Iy tie l6p 6 dén lép 12 W thaytruong.vn
\ e © 0978.013.019 (Th.Trwong)
S ¥ Luyén thi hoc sinh gidi, thi chuyén mén Vit Iy
Thavtruone.vn Y. ; g 2 y B 3 = = .
vi syhghi¢p phdPirién M Gidi thiéu gia sw day kem tai nha tit ci cic mon m I
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Trén con dwong thanh coug khongyoé diu chin cia ké lwoi biéng!
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