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Trén con dwong thanh cong khong cé diu chan ciia ké lwoi biéng!

CHU PE 2. NANG LUQNG LIEN KET CUA HAT NHAN. PHAN UNG HAT NHAN

A. TOM TAT LI THUYET
1. Lwc hat nhan .
+ Luc hat nhan (Iuc twong tac: trong hat nhan manh) la mot loai luc truyén tuong tac gitra ¢ae nuclon

+ Luc hat nhan chi phat huy tac dung trong pham vi kich thudc hat nhan (10™°m)

. D hut khéi

— Khéi luong ctia mot hat nhan ludn ludn nhé hon tong khéi luong cua cac nucldn tao thanh hat nhan do.

—Po chénh 1éch khéi lwong d6 goi 1a do hut khdi cia hat nhan: Am= Zms+(A-Z)m=m,,

. Niing lwong lién két

W, =[Zm, +(A-Z)m, -m,,]c* hay W, =Amc®

— Ning luong lién két cia mot hat nhan duoc tinh bang tich’ciiaidd hut khéi cua hat nhan véi thira s6 c?.

c. Niing lwong lién két riéng

— Ning lugng lién két riéng dic trung cho mirc d6 bénwirng cua hat nhan.

. Phan trng hat nhan
. Pinh nghia va dic tinh

— Phan &ng hat nhan 14 qua trinh biénedoi ctia caé'hat nhén.

+ Phan tng hat nhan ty phat

— La qua trinh tu phan rd cuagmot hat.nhén khong bén vimng thanh cac hat nhan khac.
+ Phan ng hat nhan kich thich

— Qua trinh cac hat nhan tuong tac vaoi nhau tao ra cac hat nhan khac.

b. Cac dinh luat bdo tean trong phan wng hat nhan

+ Bao toan dién tich.
+ Bao toan so nuclon (bao toan sb A).
+#Bdo toanning lwong toan phan.

+ Baoytoan dong luong.

¢. Nang lwong phan &ng hat nhan

— Phan &ng hat nhén c6 thé toa nang lugng hodc thu nang luong:
AE = (Mirysc — msau)c2
+ Néu AE > 0 — phan tng to4 nang luong:

+ Néu AE < 0 — phan tng thu ning luong.

B. PHUONG PHAP GIAI CAC DANG TOAN

1. Bai toan lién quan a"é:n nding heong lién két hat nhan.
2. Bdai toadn lién quan dén nang lwong phan wng hat nhdn toa, thu.
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3. Bai todn lién quan dén phan g hat nhan kich thich.

Dang 1. BAI TOAN LIEN QUAN PEN NANG LUQNG LIEN KET HAT NHAN

Xét hat nhan: 4 X.

Do hut khdi cua hat nhan: Am=2Zm, +(A=Z)m, -m, —m, =Zm, +(A-Z)m —m_ V6i m . la khéi luong cua
nguyén tu X: m . =m, +Zm,

va my 1a khdi lwong cua hat nhan hidro: m,, =m, +m,.

Ning luong lién két: w, = [Zm, +(A-Z)my-m, |¢* Hay W, =Amc?

Ning luong lién két riéng: e=—"%.

> =

Vi dy 1: Xét dong vi Coban 7Co™ hat nhan ¢ khéi lugng mc, = 59,934u. Biét khdi lwong cua cagshat: m, =
1,007276u; m, = 1,008665u. Po hut khdi cua hat nhan do 1a
A. 0,401u. B. 0,302u. C. 0,548u. D. 0,544u.

Huwéng dan
Am =27m, +(60—27)m —m¢, =0,548u = Chon C.

Vi du 2: Khéi lugng ctia nguyén tor nhom 7 Al 1a 26,9803u. Khdi lwong cua nguyén tilH 1a 1,007825u,
khéi lugng cua proton 1a 1,00728u va khéi lwong cua notron 1a 1,00866u. Po hut khdi ciia hat nhan nhom 1a
A. 0,242665u. B. 0,23558u. C. 0,23548u. D.0,23544u,

Huwong dan
Am =13m,, +14m,, —m};, =13.1,007825u +14.2,00866u — 26,9803u = 0, 242665

= Chon A.
Vi du 3: (CD 2007) Hat nhan cang bén vig khi c6
A. s6 nuclén cang nho. B. s6 nuclon cang/16n:
C. nang luong lién két cang 16n. D. ning luongdién két tiémg cang 1on.

Huwong dan
Hat nhan cang bén virng khi ¢6 nang lugng lién két riéng cang 16n = Chon D.

Vi du 4: (CP 2007) Nang lugng lién két riéng 13 sidng luong¥ien két
A. tinh cho mdt nuclon. B. tinh riéng chohat/nhan ay.
C. cia mot cap proton-proton. D:etia mt cap proton-notron (notron).

, Hirong ddn
Nang lugng lién két riéng la nang Jwong lién két tinh cho mot nuclon = Chon A.

Vi du 5: (PH — 2009) Gia sir hai hatmhan X'v& Y c6 do hut khéi bang nhau va s6 nuclon cua hat nhan X 16n
hon s6 nucldn cua hat nhan Y thi

A. hat nhan Y bén vimng hon hat nhan X.

B. hat nhan X bén vimnghon hat nhan Y.

C. ning luong liéndkét riéng cua'hai hat nhan bang nhau.

D. ning luong lién Két clia hat dhan X 16n hon nang luong lién két ciia hat nhan Y.

Huwong déan
Ning [ugng lién két riéng cua hat nhan Y 16n hon ning lugng lién két riéng cua hat nhan X nén hat nhan

Y bénhon = Chon A.

Vi du 6: (®H — 2010) Cho ba hat nhan X, Y va Z c6 s nuclon tuong Gmg 13 Ax, Ay, Az VGi Ax = 2Ay =
0,5A;. Biét ning luong lién két cua tirng hat nhan twong tng 1a AEx, AEy, AEz Vi AEz < AEx < AEy. Sip
xép cac hat nhan nay theo thi tu tinh bén vitng giam dan 1a

A Y, X Z B.Y, Z X C. XY, Z D.Z X, Y.

Huwoéng ddn
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AE, AE,
gy =—* =
A, 05a
bat A, =2A, =0,5A, =a thi <g, = AAI\EX _ AEx =g, >g, >¢g, = Chon A,
a
X
AE, AE,
€, = =
A, 2a

Vi du 7: (PH — 2010) Cho khdi luong ciia proton; notron; ©Ar; SLi lan luot 1a 1,0073 u; 1,0087 u; 39,9525
u; 6,0145uvalu=931,5 MeV/c% So véi nang luong lién Kkét riéng cua hat nhan 3 Li thi nang luong hén
két riéng cua hat nhan Ar

A. 16n hon mét luong 1a 5,20 MeV. B. I6n hon mot luwgng 1a 3,42 MeV.

C. nho hon mot Iugng 1a 3,42 MeV. D. nhé hon mét luong 1a 5,20 MeV.

Huwéng ddn

p Z A-Z - 2
Ap dung cong thic: s:%:[ m, +( A)m” M Jc

[18.1,0073+(40-18)1,0087 — 39,9525 |uc?
Car =
40
&, =6=8,62(MeV/nuclon)

=5,20(MeV / nuclon)

&y —&, —8,62-5,20=3,42(MeV)= Chon B.

Vi du 8: (PH 2012) Céc hat nhan doteri 2H ; triti °H, heli 2He '¢6 nang luong lién két lan luot 14 2,22 MeV;
8,49 MeV va 28,16 MeV. Cac hat nhan trén duoc sip Xép.theo thu ty giam dan vé d6 bén viing cira hat nhan
1a

A. ?H; jHe; H. B. ’H; ’H; jHe. C/ He; 3He; ’H. D. ’H; jHe; ’H.

Huwéng ddn

g\ = 22 111(MeV /nuclon)
1 2
Ap dung cong thuc: &= % &= % =2,83(MeV /nuclon)
€ & ¥ =7,04(MeV /nuclon)

ey >8> = ChonC.

Vi du 9:(€D — 2012)/Trong cac hat nhan ‘He, ILi; 2Fe va 2°U, hat nhan bén viing nhat 1a

ANy, B. ®Fe. C. Li. D. ‘He.

Huwéng ddn
Theo két qua tinh toan 1y thuyét va thyc nghiém thi hat nhan c6 khdi luong trung binh 1a bén nhat roi dén

hat nhan nang va kém bén nhat 1a hat nhan nhe = Chon B.

Vi du 10: Khi n6i v& lyc hat nhan, ciu ndo sau day 1a khong dung?
A. Luc hat nhan la luc twong tac gitra cac proton vai protdn trong hat nhan.
B. Luc hat nhan 1a luc twong tac gitta cac proton vai notron trong hat nhan.
C. Luc hat nhan 1a lyc tuong tac gitta cac notron vdi notron trong hat nhan.

D. Luc hat nhan chinh 1a lyc dién, tuan theo dinh luat Culong.
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Huwoéng ddn

Luc hat nhan khac ban chat véi lyc dién = Chon D.

Vi du 11: Niang luong lién két 1a
A. toan bo ning luong cua nguyén tir gdm dong ning va ning luong nghi.
B. ning luong téa ra khi cac nuclon lién két voi nhau tao thanh hat nhan
C. ning luong toan phan cua nguyén tir tinh trung binh trén sé nuclon.

D. ning luong lién két cac electron va hat nhan nguyén tir.

Huwéng dédn

Ning luong lién két 1a ning luong téa ra khi cac nuclon lién két véi nhau tao thanh hat nhad = Chon'B’

Vi du 12: Tim phuong an sai. Nang luong lién két hat nhan bang
A. ning lugng lién két riéng cua hat nhan d6 nhan véi tong s nuclon trong hat nhan;
B. ning luong toa ra khi cac nuclon lién két v&i nhau tao thanh hat nhan do.
C. ning luong téi thiéu dé pha v& hat nhan d6 thanh cac nuclon riéng ré.

D. ning luong téi thiéu dé pha vo hat nhan d6.

Huwéng ddn

Ning luong lién két hat nhan bang nang luong tdi thiéu dé pha v hatimhan'd@é thanh cac nuclon riéng ré
= Chon D.

Vi du 13: (DH-2007) Cho: mc = 12,00000 u; m, = 1,00728 uim, =/1,00867 u; 1u = 1,66058.107%' kg; 1 eV
=1,6.10™J ; ¢ = 3.10° m/s. Nang lugng téi thiéu dé tach hat nhan C12 thanh cac nuclén riéng biét bang
A. 72,7 MeV. B. 89,4 MeV. C. 447 MeV. D. 8,94 MeV.

Hweéng dan
2C ¢6: 6 proton va 6 notron
= W, =Amc’ =(6m, +6m, —mc)c2 =89,4(MeVv) = Chon B.

Vi du 14: Nang luong lién két ciia 22Ne 185160,64 MeV. Khéi luong ciia nguyén tir 'H 1a 1,007825u, khoi
lwong cua proton 1a 1,00728u va khéi lwong €ha notron 1a 1,00866u. Coi 2u = 931,5 MeV/c?. Khéi lugng
nguyén tir tng v4i hat nhan 2 Nela

A.19,986947u.  B.19,992397u. C. 19,996947u. D. 19,983997u.

Huwong dan

W, =[ Zm,, +(A-Z)mp—m,,. |c*
_, 100.64Mev _ 15,1 do8 725l + 104100866u — m,,,. = m,,. =19,992397u

= /ChonB.

Chu y: Nang lughg toa ra khi tao thanh 1 hat nhan X tir cac proton va notron chinh bang nang lugng lién
ket W'=[ Zmgs (A2 Z)m, —m,. |c?.

Nang)luong'toa ra khi tao thanh n hat nhan X tir cac proton va notron bang:

Q=nW,5'n = (S6 gam/Khoi lugng mol).Na.

Vi du 15: Tinh ning luong toa ra khi tao thanh 1 gam He4 tir cic proton va notron. Cho biét d6 hut khéi hat
nhan He4 12 Am = 0,0304u; lu = 931 (MeV/c?); 1 MeV = 1,6.107* (J). Biét s6 Avogadrd 6,02.10"/mol, khéi
lugng mol cta He4 1a 4 g/mol.

A. 66.10' (J). B. 66.10™ (J). C. 68.10% (J). D. 66.10™ (J).

Huwoéng ddn
_ Sogam
Khoi luong mol

= Chon C.

N,.Amc? = %.6, 02.10%.0,0004.931.1,6.10% ~ 68.10° (J)
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Chii y: Néu cho phuong trinh phan (ng hat nhan dé tim ning luong lién két ta ap dung dinh luat bao toan
ning lugng toan phan: “Tdng ning luong nghi va dong ning trudc bang tong ning lugng nghi va dong ning
sau ” hoac:

“Tdng ning lwong nghi va ning luong lién két trudc bang téng ning lwong nghi va ning luong lién két

Sau

Vi du 16: Cho phan tng hat nhan: D+D——, He+} n. . X4c dinh nang lugng lién két ciia hat nhan3He . Cho
biét do hut khdi cua D 1a 0,0024u va tong ning lwong nghi cia cac hat trede phan ¢ng nhiéu hon téng ning
lwong nghi cua céac hat sau phan tng 1a 3,25 (MeV), luc® = 931 (MeV).

A. 7,7187 (MeV). B.7,7188 (MeV). C. 7,7189 (MeV). D. 7,7186 (MeV).

Huwéng ddn

2 2
2myc +2IV£:(mHe+mn)c = W, + W,

Ampc? AMeC?=Wie  Am,c?=0

3,25+2.0,0024.Uc? = Wi, +0= W, =7,7188(MeV)= Chon B.

Vi du 17: Cho phan ¢ng hat nhan: T + D —— He + n. X4c dinh nang lugng lién lét riéng cua hat nhan T.
Cho biét 6 hut khdi ciia D 1a 0,0024u; ning lugng lién két riéng 0@ 4He 1377,0756 (MeV/nuclon) va tong

nang lugng nghi cac hat trudc phan ang nhidu hon tong ning/Twgng nght cua cac hat sau phan tmg 1a 17,6
(MeV). Ly 1uc? = 931 (MeV).

A. 2,7187 (MeV/nuclon). B. 2,823 (MeV/nuclon).
C. 2,834 (MeV/nuclon) D. 2,7186 (MeV{nuclon).
Huwong dan

(M +mg)c? +Arer +Amyc? =(m,, +m, Jei+A &, +Am, c?

17,36+3.¢; +0,0024uc’ = 4.7,0756 #0=> &, = 2,823(MeV / nuclon) = Chon B.

IBAI TAP TRAC NGHIEM LUYEN TAP|
Bai 1: Xét hat nhan [Li«co khéi lugng my; = 7,01823u. Biéet khoi luong cac hat: mp, = 1,0073u; m, =

1,00867u. Bo hut khdigeua hat nhan liti 1a

A. 0,03665u. B. 0;03558u. C. 0,03835u. D. 0,03544u.
Bai 2:(DH -2022) Trong mot phan (g hat nhan, c¢6 sy bao toan

A. sb préoton. B. s6 nuclon. C. s6 notron. D. khéi luong.
Bai/ 32 Hat nhan-doteri (D) c6 khdi luong 2,0136u. Ning luong lién két cua né 1a bao nhiéu? Biét m, =
1,0087u; mg= 1,0073u ; 1 uc® = 931 (MeV).

A.23 MeV. B. 4,86 MeV. C. 3,23 Me D. 1,69 MeV.
Bai 4: Xét hat nhan ]Li, cho khoi lugng cac hat: my; = 7,01823u; m, = 1,0073u; m, = 1,00867u; luc? = 931
(MeV). Nang luong tbi thiéu dé tach hat nhan Li7 thanh cac nuclon riéng biét la:

A. 35,7 MeV. B. 35,6 MeV. C. 35,5 MeV. D. 35,4 MeV.
Bai 5: Hat nhan Doteri c6 khdi lugng 2,0136u. Biét lu = 931 MeV/c?, khdi luong proton 1a 1,0073u, khdi
lwong notron 14 1,0087u va coi 1 eV = 1.6.10™ J. Ning lwong lién két riéng cua hat nhan doteri 1a

A. 3,575.10""° J/nuclon. B. 3,43.10™ J/nuclon.
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C. 1,788.10™J/nuclon. D. 1,788.10™J/nuclon.
Bai 6: Xac dinh ning luong lién két riéng ctia hat nhan U234. Biét khdi lugng cac hat theo don vi u 1a: m, =
234,041u; m, = 1,0073u; m, = 1,0087u; luc® = 931,5 (MeV).

A. 7,8 (MeV/nuclon). B. 6,4 (MeV/nuclon).

C. 7,4 (MeV/nuclon). D. 7,5 (MeV/nuclon).
Bai 7: Nang luong can thiét & buat mot nuclon khoi hat nhan 1;Na” 13 bao nhiéu? Cho my, = 22,9837u; m,
=1,0087u; m, = 1,0073u; lu.c’ = 931MeV

A. 12,4 MeV/nuclon. B. 6,2 MeV/nuclon.

C. 3,5 MeV/nuclon. D. 1,788.10**/nuclon
Bai 8: Tinh nang lugng lién két riéng cua hat nhan ?c. Cho khéi luong cua cac hat mg =712u, my, =1,0073u;
m, = 1,0087u; luc® = 931,5 (MeV).

A. 7,46 MeV/nuclon. B. 5,28 MeV/nuclon.

C. 5,69 MeV/nuclon. D. 7,43 MeV/nuclon.
Bai 9: Tinh ning luong lién két riéng cua hat nhan sLi’. Cho khéi lugng céc hat: m, = 1,00867u; m, =
1,007276u; my; = 7,01691u; 1ue? = 931 (MeV).

A. 5,389 MeV/nuclon. B. 5,268 MeV/nuclen.

C. 5,269 MeV/nuclon. D. 7,425 MeV/nuclon.
Bai 10: Tinh nang lugng lién két riéng cua hat a. Cho biét khoi lugng: m, = 4,0015u; m, = 1,00867u; m, =
1,00728u; 1uc? = 931 (MeV).

A. 7,0756 MeV/nuclon. B. 7,0755 MeV/nuclon.

C. 5,269 MeV/nuclon. D. 7,425MeV/nuclon.
Bai 11: Hat nhan heli ;He* c6 nang lugngilién két 28,4 MeV ; hat nhan liti (sLi") c6 nang lugng lién két 1a
39,2MeV : hat nhan dotori (;H%) €6 néng lugng lién két 1a 2,24 MeV. Hay sép theo thir tu ting dan vé tinh
bén viing ctia 3 hat nhan nay.

A. liti, héli, dotori. B. dotori, heli, liti.

C. héli, liti, dotor D. dotori, liti, heli.
Bai 12: Sip xép theo thir tu'fang dan vé do bén viing caa cac hat nhan sau: 26Fe®%: IN 5,U%8. Cho biét me,
= 55,927u, my = 13,9992u, my; = 238,0002u, m, = 1,00867u; m, = 1,00728u

A 7N14, 92U238’ 26F656 B. 25F656, 92U238’ 7N14

C.gsFe>, /N14, 5,U*® D. /N, yFe®®, U8
Bai 13: Nang luong lién két ciia cac hat nhan ;U va g,Pb*® 1an luot 1a 1790 MeV va 1586 MeV. Chi ra
két luan dtng:

A. Do hut khéi ctia hat nhan U nho hon d6 hut khdi cua hat nhan Pb.

B. Ning lugng lién két riéng cua hat nhan U 16n hon nang luong lién két riéng cua hat nhan Pb.

C. Hat nhan U kém bén hon hat nhan Pb.

D. Ning lugng lién két cua hat nhan U nho hon nang luong lién két cua hat nhan Pb.
Bai 14: Khéi lwong cua hat nhan sB™ 1a 10,0113 u; khéi lwong cua proton me = 1,0073u, cia notron m, =

1,0086u. Nang luong lién két riéng cua hat nhan nay 1a (cho u = 931,5 MeV/c?)
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A. 6,43 MeV/nuclon. C. 6,35 MeV/nuclon.

B. 63,53 MeV/nuclon. D. 6,31 MeV/nuclon.
Bai 15: Tinh ning luong toéa ra khi tao thanh 1 gam ;He* tir cac protén va notron. Cho biét khéi lugng: m, =
4,0015u ; m, = 1,00867u ; mp =1,00728u va tdc d6 anh sang trong chan khong ¢ = 3.108 (m/s).

A. 68.10% (J). B. 69.10" (J). C. 68.10* (J). D. 69.10* (J).
Bai 16: Cho khoi lugng cua cac hat: m, = 4,0015u; m, = 1,0087u; m, = 1,0073u; 1uc® = 931,5 MeV va sb
Avogadro N = 6,02.10%® hat/mol. Nang lugng téa ra khi tao thanh 1 mol héli tir cac proton va notron 1a

A.2,74.10%().  B.3,65.10% (J). C. 2,17.10" (). D. 1,58.10" (J).
Bai 17: Tinh nang luong toa ra khi tao thanh 2,3 gam 11Na? tir cac proton va notron. Cho mygy= 22,9837u;
m, = 1,0087u; m, =1,0073u; lu = 1,66055.10%" (kg), tbc d6 anh sang trong chan khong 3.108 (m/s).

A. 2,7.102(). B. 2,7.10™ (). C. 1,8.10"(J). D. 1,8.10"4QQ).
Bai 18: Can nang luong bao nhiéu dé tach cac hat nhén trong 1 gam ;He* thanh cac proton v& notron tw do?
Cho biét my = 4,0015u; m, =1,0073u; m, = 1,0087u; luc® = 931,5 (MeV).

A.5,36.10" J. B. 4,54, 10" J. C.6,83. 10" J. D. 8,2710"J
Bai 19: Hat 2He c6 khéi lugng 4,0015u. Tinh niang luong toa ra khicac nuclonftao thanh 11,2 lit khi Héli ¢
diéu kién tidu chun. Biét m, =1,0073u; m, = 1,0087u, Na = 6,023.10%Luc® = 931'MeV.

A.17,1.10% (MeV). B. 0,855.10® (MeV). C.1.71.10®° (MeV).” D. 7,11.10% (MeV).
Bai 20: Xét phan ang hat nhan sau: D + T — He + n. Biét ¢ hut khoi khi tao thanh cac hat nhan: D; He 1an
lwot 1a Amp = 0,0024u; Amype = 0,0305u; luc? = 931 MeV4, Tdng ning lwong nghi truée phan tng nhiéu hon
tong ning luong nghi sau phan tmg 1a 18,1 MeV. Tinhning luong lién két cua T.

A. 8,1 (MeV). B. 5,4 MeV. Ci8,2 MeV. D. 10,5 MeV.
Bai 21: Hat triti (T) va hat dotriti_ (D) tham gia phan tng két hop tao thanh hat nhan X va notron dong thoi
toa ning lugng 13 18,06 MeV. Cho biét nang Ifong lién két riéng ctia T, X lan luot 13 2,7 MeV/nuclon va 7,1
MeV/nuclon thi ning luong lién'két riéngieua hat D 1a

A. 4,12 MeV/nuclons B:2,14 MeV/nuclon. C. 1,12 MeV/nuclon. D. 4, 21 MeV/nuclon.
IDPAP AN TRAC NGHIEM LUYEN TAP|

1.C 2.B 38.A 4.A 5.C 6.C 7.D 8.D 9.B 10.A

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

21.C

Dang 2. BAI TOAN LIEN QUAN PEN NANG LUQNG PHAN UNG HAT NHAN TOA, THU

Phan ung hatnhan: A+B —— C+D

Xéc dinh tén cta cac hat nhan bang cach dua vao hai dinh luat bao toan dién tich va bao toan sé khdi:

IntZg=2c+2Zp, Aant+ Ag=Ac + Ap.

1. Niing lrgng phén ting hat nhén|
Nang lugng cua phan ng hat nhan co6 thé dugc tinh theo mot trong ba cach sau:

Cdch 1: Khi cho biét khdi luong cia céc hat nhan trude va sau phan ang: AE=>"m,.c*—> m,c*

Cdch 2: Khi cho biét dong ning clia cac hat trudc va sau phan ang: AE=>W,, -3 W, .
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Cadch 3: Khi cho biét &6 hut khdi cua cac hat trude va sau phan ing: AE =3 Amc? - Am,c?
Cdch 4: Khi cho biét ning luong lién két hoic ning luong lién két riéng cta cac hat nhan trudc va sau
phén lCI.r]g AE = ZWLKsau _ZWLKtruoc

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

Vidu 1: (THPTQG — 2017) Trong mét phan ¢ng hat nhén, tong khéi luong nghi cta céac hat trudc phan eng
13 37,9638 u va téng khdi lugng nghi cac hat sau phan tng 14 37,9656 u. Lay 1u = 931,5 MeV/c?. Phan tung

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

Huwong déan
* Tinh AE =(3"my,, —> M, )c’ =(37,9638—37,9656) uc’* = —1,68(MeV)

= Chon B.

Vi du 2: Ding proton ban vao hat nhan [Li thi thu dugc hai hat nhan gidng nhau X. Biét m, = 1,0073u, m, =
7,014u, my = 4,0015u, lu.c’ = 931,5 MeV. Phan trng nay thu hay toa bao nhiéu nang luwong ?

A. Phan &rng toa nang lugng, nang lugng toa ra 1a 12 MeV.

B. Phan timg thu ning lwong, nang lugng can cung cap cho phaning 13 12 MeV.

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

D. Phan tng thu ning luong, ning lwong cin cung capicho phan tng 1a 17 MeV.

Huwéng dan
AE =(m, +m, —2m, )c’

= (1,0073 + 7,014 —2.4,0015)u¢? 50/0188.931,5 ~17(MeV)>0= Chon C.

Vi du 3: (CD - 2007) Xét motgphaning hat nhan: 2H+? H—: He+4 n . Biét khdi lugng cia céc hat nhan:
my = 2,0135U; Mpe = 3,0149u; my=1,0087u; 1u = 931 MeV/c>. Nang lugng phan ung trén toa ra la
A.7,4990 MeV. B.2,7390 MeV. C. 1,8820 MeV. D. 3,1654 MeV.

Huwoéng ddn

AE = (Z Mlioe = Z Mgy )Cz

=(2.2,0185-3,0149~1,0087) uc® =3,1654(MeV)>0= Chon D.
| —

931MeV

Vi du 45T inh nang 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

Huwong déan

®0——>42He
{8 2 = Chon A.

AE = (my, —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 cac hat D, Li, n va X lan luot 1a: 4

MeV); 0; 12 (MeV) va 6 (MeV). Lua chon cac phuong an sau:
A. Phan trng thu nang luong 14 MeV. B. Phan tng thu nang luong 13 MeV.
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C. Phan tting toa nang lugng 14 MeV. D. Phan trng toa nang lugng 13 MeV.

Huwéng ddn

AE :(Zw)sau —(ZW)truoc =12+6-0-4=14(MeV)=Chon C.

Vi dy 6: (DH-2009) Cho phan ing hat nhéan: 3T +2 D——. He+X. LAy do hut khdi ciia hat nhan T, hat nhan
D, hat nhan He lan lugt 14 0,009106 u; 0,002491 u; 0,030382 u va lu = 931,5 MeV/c?. Ning lugng toa ra cia
phan tng xap xi bang

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

Huwéng ddn
AE = Z(Amsau _Amtruoc ) CZ = (AmHe +0- AmT - AmD )C2 =17, 498( MEV)

= Chon C.

Vi du 7: Tim ning luong téa ra khi mot hat nhan U234 phong xa tia o va tao thanh déng vi Thori Th230.
Cho cac ning luong lién két riéng cta hat o 12 7,1 MeV/nuclon, cuia U234 13 7463 MeV/nuclon, caa Th230 13
7,7 MeV/nuclon.

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

Huwong ddn
AE= Z(\Nm )S _Z(\le )t =g, A, tenAny —gyAy

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

|2. Nang luwgng hat nhﬁnl
Néu phan ung hat nhan toéa nang lugong thimang legng/toa ra dudi dang dong nang cua cac hat san pham

va nang lugng photon y. Nang lugng toa ra'do thwong duoc goi 1a nang lugng hat nhan.
Nang luong do 1 phan tng hat nhantéata la: AE=>"m,c>-> m,c’>0 .
Nang lugng do N phan tng 1la&Q =NAE;

1m,

N, ==-%N
X kA A

X

Néu cir 1 phan tmg c6 kdat X 'thi s6 phan ung N =

x|

Vi du 1: (CP-2010) Choyphan ingihat nhan2H +} H——? He+: n+17,6MeV . Biét s Avogadré 6,02.10°°/mol,
khéi luong mol cia He4 14 4 g/mol va 1 MeV = 1,6.107*2 (J). Nang luong toa ra khi tdng hop duge 1 g khi
heli Xap Xi,bang

A, 4,24.108, B. 4,24.10°). C. 5,03.10"4. D. 4,24.10™.

Huwéng ddn

Q = S6 phan tng . AE = (S6 gam He / Khéi luong mol). N,AE

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

4(9)

Vi du 2: (PH — 2012) Téng hop hat nhan heli ¢He tir phan @ng hat nhan 'H+] Li —>‘2‘ He+X. Mbi phan ung
trén téa ning lugng 17,3 MeV. Nang luong toa ra khi tong hop duoc 0,5 mol heli 1a
A.1,3.10° MeV. B.26.10*MeV.  C.52.10*MeV.  D.24.10* MeV.

Huwoéng dédn
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Viét day du phuong trinh phan Gng hat nhan ta nhan thdy X ciing 1a ‘He: 'H+] Li —— He+ X.
Vi vay, ci mdi phan tng hat nhan ¢ 2 hat ¢Hetao thanh. Do dé, s6 phan ng hat nhan bang mét nira s6

hat iHe:

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 nhidu hoc sinh “dinh biy”, khong phat hién ra hat X ciing chinh 1a hat ¢Henén da lam sai

nhu sau:

Q = S6 phan tng. AE = Sb hat He. AE = 5,2.10** (Me V)

3. Phétdn tham gia phan ing
Gia sur hat nhan A ding yén hap thy photon gay ra phan tng hat nhan: y+A——B+C

Ap dung dinh luat bao toan niang lugng toan phan:

e+MuC? =(mg +mg)c? +(W,; +W,) VO & =hf =%.

Vi du 1: Duéi tac dung caa buc xa gamma, hat nhan C12 dung yéfi tdeh thanh cac hat nhan He4. Tan sb cia
tia gama 1a 4.10% Hz. Cac hat héli c6 cing dong niang. Cho/me, = 12,000u; mye = 4,0015u, 1 uc? = 931
(MeV), h = 6,625.10"* (Js). Tinh dong niang mdi hat héli,

A.556.10 %),  B.4,6.10%. C.6,6. 107 J. D.7,56.107J.

Huwéng dan
y+2 C—— He+: He +3 He
hf +m.c® =3m,,c* +3W =W =6,6.10"°(J)= Chon C

Chii y: Néu phan (g thu nang/long AE& > m,.c? ~> m,.c* <0 thi nang luong téi thiéu cia phd ton can
thiét dé phan ung thyc hién duge/lae = —AE .

Vi du 2: Dé phan ung $Be+y—=—>20+,n c6 thé Xay ra, lugng tir Y phai c6 ning luong ti thiéu 1a bao
nhiéu? Cho biét, hat nhan‘Bé dang 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.

Huwoéng ddn
AE =mg,c* —2m,c*—im, c’/==16(MeV) = ¢, =-AE =1,6(MeV)= Chon D

Vi du/3:(THPTQG —2017) Cho phan ung hat nhan 2C+y——3¢He . Biét khéi luong cua ?C va ‘He lan
luot 12 11,9970 u va #,0015 u; 14y 1u = 931,5 MeV/c?. Nang lugng nhé nhét cia photon tng véi bic xa y dé
phaniing xayra.co gia tri gan nhat véi gia tri nao sau day?

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

Huwong dan
* Tinh AE =(3"my,, — > m,,)c’ =(11,997-3.4,0015)uc* =-7(MeV)
= Nang luong tbi thiéu can cung cap 1a 7 MeV = Chon B.

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

uc® = 931 MeV. Phan img nay thu hay téa ning lwong bao nhiéu ning luong?
A.Thu 3,5MeV. B.Thu 3,4 MeV. C. Toa 3,4 MeV. D. Toa 3,5 MeV.
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Bai 2: Ning luong nho nhét dé tach hat nhan ,He* thanh hai phan giéng nhau 1a bao nhiéu? Cho mue =
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: Xéc dinh nang luong téi thidu can thiét dé chia hat nhan ¢C* thanh 3 hat 0. Cho biét: m, = 4,0015u;
mc = 11u; 1uc® = 931 (MeV); 1 MeV = 1,6.10" ().

A. 4,19 (J). B. 6,7.10 (J). C. 4,19.10™()). D. 6,7.10™° (J).
Bai 4: Khi bin ph4 hat nhan 3116 bang hat do tri ning luong 4 (MeV), ngudi ta quan sat thay c6 mot phan
ng hat nhan: sL.*° + D — o + a tao thanh hai hat a ¢6 cing dong nang 13,2 (MeV). Biét phan img khong
kém theo birc Xxa gama. Lua chon cic phuong an sau:

A. Phan g thu nang lugng 22,2 MeV. B. Phan trng thu nang luong 14,3 MeV.

C. Phan ting toa nang lugng 22,4 MeV. D. Phan ting téa nang luong 14,24MeV.
Bai 5: Xét phan ang hat nhan sau: D + T — He + n. Biét d6 hut khdi cac hat nhan: D; T; He 14an luot 1a Amp
=0,0024u; Amt = 0,0087u; Ampe = 0,0305u; 1ue? =931 MeV. Phan ung téa hay thu nang luong?

A.toa 18,1 MeV. B.thu 18,1 MeV. C.toa 12,7 MeV. D.thu 10,5 MeV.
Bai 6: Dung proton ban vao hat nhan sLi’ thi thu duoc hai hat nhan giéng nhad X. Biét do hut khéi khi tao
thanh céc hat nhan Li va X 1an luot 1a Amu = 0,0427u; Amx =:0,0305ui] uc?=931 (MeV). Phan tng nay
thu hay téa bao nhiéu nang lugng?

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

C.téara 17,0373 MeV. D.thu 17,0373 MeV,
Bai 7: Xét phan ung hat nhan sau: 1°D + 3°Li — ,*He #.,*He. Biét do hut khdi khi tao thanh céc hat nhan: D;
T; He lan luot 14 Amp = 0,0024u; Am;; =10,0327%u; Ampe = 0,0305U; luc? = 931,5 MeV. Nang lugng phan
ung toa ra la:

A. 18,125 MeV.  B. 25,454 MeV. C. 12,725 MeV. D. 24,126 MeV.
Bai 8: Cho phan ng tong hop hat nhan' + D — n + X. Biét d6 hut khdi cia hat nhan D va X lan luot 13
0,0024u va 0,0083u, coi ich= 931,5 MeV. Phan tng trén téa hay thu bao nhiéu nang luong?

A. toa 3,26 MeV _«Bx thu 3,49 MeV. C. toa 3,49 MeV. D. thu 3,26 MeV.
Bai 9: Cho phan ng hat nhén: Té&F D — o + n. Biét ning luong lién két riéng ctia hat nhan T 13 &, = 2,823
(MeV/nuclon), nang lwong lién két riéng cua o 1a &, = 7,0756 (MeV/nuclon) va do hut khdi cua D 1a
0,0024u. Layluc? =931 (MeV). Hoi phan tng toa hay thu bao nhiéu nang lugng?

Altoa 14,4 (MeV).B. thu 17,6 (MeV). C.t6a 17,6 (MeV). D.thu 14,4 (MeV).
Bai 10: Nang luong lién két cho mét nuclon trong cac hat nhan 10Ne?; 2He* va ¢C*? tuong ting bang 8,03
MeV/nuclén; 7,07 MeV/nuclon va 7,68 MeV/nuclon. Niang luong can thiét dé tach mot hat nhan loNe20
thanh hai hat nhan ;He4 va mot hat nhan ¢C* 1a :

A. 11,9 MeV. B. 10,8 MeV. C. 15,5 MeV. D. 7,2 MeV.
Bai 11: Mot phan tng Xéy ra nhu sau: U™ +n — 5Ce™ + ;;Nb® + 3n + 7¢". Nang lugng lién két riéng
cua Upss 1a 7,7 (MeV/nuclon), cia Ce? 1a 8,43 (MeV/nuclon), cua Nbgs 1a 8,7 (MeV/nuclon). Tinh ning
lugng toa ra trong phan hach.

A.187,4 (MeV). B.179,7 (MeV). C. 179,8 (MeV). D. 182,6 (MeV).
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Bai 12: Cho phan tng hat nhan: T+ D —n + x + 17,6 (MeV). Tinh ning luong toa ra khi tong hop duoc 2
() chit X. Cho biét s 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 luvgng my = 4,0015u, my = 1,0073u, my; = 7,0012u, uc? =
931 MeV va sb Avogadro Na = 6,02.10%. Tinh nang lugng téa ra khi tdng hop 1 (gam) chat X

A.3,9.10% (MeV). B. 1,843.10" (MeV). C. 4.10% (MeV). D. 7,8.10% (MeV).
Bai 14: D¢ phan ang ?C+y —3a c6 thé Xay ra, luong tir y phai c6 ning luong tdi thiéu 1a bao nhiéu? Cho
biét, hat nhan C*? dimg yén mc = 12u; 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 hoic
khong sinh céc hat khac kém theo. Biét khdi lugng cua cac hat 1a: mye = 4,002604u;"me =312u; 1uc® = 931,5
MeV. Tan s t6i thiéu ciia photon gamma dé thuc hién dwoc qué hinh bién ddi nay bang:

A.1,76.10" HZ. B.1,6710"HZ. C.1,76.10°°HZ. P1;67.10°HZ.
Bai 16: Dudi tac dung ciia birc xa gamma, hat nhan ¢ c6 thé tach thanh ba hat nhéfi2Hed4. Biét khéi lugng
cua cac hat 1a: mpe = 4,002604u; mc = 12u; 1uc? = 931,5 MeV, hihgisé Pling va téc toc do anh sang trong
chan khong 1an Iugt 1a h = 6,625. 1034 Js, ¢ = 3.10° m/s. Bude séng dai nhat ciia photon gama dé phan tng co
thé xay ra la

A.296.10%m. B.2,96.10" m. C.8,01.10"m. D.1,7.10% m.
Bai 17: Xét phan ing ?C+y —3a , lugng tr v c6 nang Irgng 4,7895 MeV va hat ?C trudc phan Gmg ding
yén. Cho biét mc = 12u; m, = 4,0015u; 1uc>=931 MeV. Néu céc hat héli c6 cing dong ning thi dong ning
mdi hat héli 1a

A 0,56 MeV. B. 0,44 MeV. C. 0,6 MeV. D. 0,2 MeV.
Bai 18: Gia sir trong mot phanaing hatmhan, tong khéi lwong cua cac hat truge phan eng nho hon tong khoi
lugng cac hat sau phan trngda 0,02 u. Phan ung hat nhan nay

A. thu ndng lugng 18,63 MeV. B. thu nang luong 1,863 MeV.

C. toa nang luong 1,863, MeV. D. toéa nang lugng 18,63 MeV.

IDAP AN BAI TAP TRAC NGHIEM LUYEN TAP|
1.A2B [3B [4C |[5A |[6C |7D |8A |9C |[10A

11.C/112D |[13.A |14D |15A |16.D |17.D |18A

Dang 3. BAI TOAN LIEN QUAN PEN PHAN UNG HAT NHAN KiCH THICH

Dung hat nhe A (goi 1a dan) ban phé hat nhan B ding yén (goi 1a bia):
A+B ——C+D (néubo qua birc xa gama)
e s . , sty N—— O+ H
Dan thuong dung 1a cac hat phong xa, vi du: “
So -+ Al—> P+;n
Dé tim dong ning, van toc caa cac hat dua vao hai dinh luat bao toan dong luong va bao toan ning luong:
M, Va = M. Vc +M,y Vo
AE =(m, +mg —m¢—m,)c® =W, + W, —W,
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\1. Toéng dong ning ciia cac hat sau phan l’rnd
Ta tinh AE =(m, +mg —m,-m,)c?

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

Vi du 1: Mot hat o c6 dong ning 3,9 MeV dén dap vao hat nhan ZAl ding yén gy nén phan ing hat nhan
a+Z Al—>n+2 P . Tinh t6ng dong ning cua cac hat sau phan (ng. Cho m, = 4,0015u; m, = 1,0087u; na =
26,97345u; m, = 29,97005u; 1uc® = 931 (MeV).

A.17,4 (MeV).  B. 0,54 (MeV). C. 0,5 (MeV). D. 0,4 (MeV).

Huwéng ddn
Cdch 1: AE=(m_ +m,—-m, —m,)c’~-3,5(MeV)

=W, +W, =W, +AE =0,4(MeV)= Chon D.
Cich 2: Ap dung dinh luat bao toan nang luwong toan phan:
(M, +my)c +W, =(m, +m,)c” =(W, +W,)

=W, +W, =W, +(m, +m, —m_ —-m,)c’ =0,4(MeV)

Vi du 2: Dung proton c6 dong niang 5,45 (MeV) ban pha hat nhan Be9 dtngyénfao)ra hai hat nhan méi 1a
hat nhan Li6 hat nhan X. Biét dong dong ning ciia hat nhan Li 133,05,(MeV). Ché khdi lwong cua cac hat
nhéan: mge = 9,01219u; mp = 1,0073u; m, = 6,01513u; mx= 4,0015u; 1ucid =931 (MeV). Tinh dong nang cua
hat X.

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

Huweéng dan

AE =(m, +mg, —m,; —m, )¢’ =2,66(MeV)
AE =W, + Wy —W, = W, =W, +AE - W, =5,06(M&w) = Chon B.
| —) |

26 305 5.45

Chii y: Néu phan tmg thu nang ligng AE=>"m, ¢~ m,c? <0 thi dong ning tdi thiéu cta hat dan A

can thiét dé phan tng thuc hién 13 W, . =-AE. .

min

Vi du 3: Hat a c6 dong nang W, dén va cham véi hat nhan “N  ding yén, gdy ra phan ung:
a+ N——>. H+X [Cho biét khéi drong cac hat nhan: m, = 4,0015u; m, = 1,0073u; m, = 13,9992u; my =
16,9947u; 1ue®=931/(M¢V). Pong nang tdi thiéu cua hat o dé phan tng xay ra 1a

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

Huwéng ddn
Cdach I:ypAE =(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? =(m, +my)c? + W, +W,

=(W,) . +(m, +my)c? =(m, +m,)c® + W, + W, =(W,) . ~1,21(MeV)

0
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2. Ti s6 dong ning

X .z, W W 3 2 A 5 A . A A =
+ Néu cho biét WG =bu—<=b thi chi can st dung thém dinh luat bao toan nang luong:
D A
W, +(m, +mg)c? =W, + W, +(m¢ +m, )c? < W, + W, =W, +AE
b
W, W, =(W, +AE
S=b ( )b+1

+ Giai hé: Jw, = .
WC +WD:WA +AE WDz(WA +AE)bT

Vi du 1: Hat a c6 dong ning 6,3 (MeV) ban vao mot hat nhan 2Be dung yén, giy ra phan ung:
a+3 Be—>, C+n. Cho biét phan ung téa ra mot nang luong 5,7 (MeV), dong ning cua hat C gip 5 lan dong

nang hat n. Pong nang cua hat nhan n la
A. 9,8 MeV. B. 9 MeV. C. 10 MeV. D. 2 MeV.

Huwoéng ddn
1

W, +W, =AE+W, =12 | W, =+.12-2(MeV)
w1 = f‘, = Chon D.
W, =5W, W =.12-10(MeV)

Vi du 2: Bin mot hat o c6 dong niang 4,21 MeV vao hat nhan nito dang ding yén gdy ra phan ung:
“N+o—>, O+p. Biét phan mg nay thu ning luong 1a 1,21 MeV va ddng nang ctia hat O gap 2 lan dong
nang hat p. Pong nang cta hat nhan p la

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

Huwong dan

W, +W, = AE+W, =3 WP=£.3=1(MeV)
12 TE o ;’ = Chon A
W, =2W, W, =2.3=2(MeV)

Binh lugn thém: Dé tim téc do caa hat p ta xuAt phat tr W, = % m V2.

>V, = FW thay W, =1MeV va m, =10073u"ta.duoc:

-13
v - [2w 2116107 Dfly o) ilings)
1,0073.1,66058.10
r o NA ; . A A = 5 W, +AE
Chii y: Néu hai hat sinh ra c6 eung dong nang thi: W, =W, = 5

Vi du 3: (CP—2010) Ding hatpréton co dong nang 1,6 MeV ban vao hat nhan liti (/Li) démg yén. Gia s
sau phan ng thu dué€ hai hat giong nhau c6 ciing dong ning va khong kém theo tiay . Biét nang luong toa
ra cua phan tng 1a(17,4 MeVs Dong ning ctia mdi hat sinh ra 1a

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

Huwong déan

AE+W, 14,7+1,6
2 2

Cach 1: W, = =9,5(MeV)= Chon C.
Cach 2: (mpc2 + mLic2)+WP +W,, =2m,c® +2W,

(My€ +myc® )+ W, + W, =2W, = W, =9,6(MeV)
| I—  I—

AE=17.4 16 0

Vi du 4: (QG — 2015) Bin hat proton c6 dong niang 5,5 MeV vao hat nhan /Li dang ding yén, gy ra phan
ung hat nhan p+, Li——2a . Gia stir phan tmg khong kém theo birc Xa v, hai hat o ¢6 cung dong nang va bay
theo hai huéng tao véi nhau goc 160°. Coi khéi lwgng ciia mdi hat tinh theo don vi u gan ding bang sb khoi

cta no6. Nang lugng ma phan tng toa ra la

GV. Nguyén Manh Truong — DB: 0978.013.019 14 Website: thaytruong.vn




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 lugng: m Ve =m, Ves +m, Va2

:>(mp\7p)2 =(ma\7al)2+(ma\7az)2+2(m V.. )(m,v,,)cos160°

ool
= 2m W, =4m W, +4m_ W, cos160°

m,W, 15,5

= e o, (L cos160°)  24(L+ cos160°)

o

~11,4(MeV)

= AE =Y W, — D W, =2W, -W, =2.11,4-5,5=17,3(MeV) = Chon C.

Chii y: Néu cho biét ti s6 tbc do cua cac hat ta suy ra ti s6 dong ning.

Vi du 5: Cho hat proton c6 dong nang 1,2 (MeV) ban pha hat nhan Li dang dung yén,tao fa 2 hat nhan X
gidng nhau nhung téc do chuyén dong thi gap doi nhau. Cho biét phan ¢ng téa ra mot nang luong 17,4
(MeV) va khong sinh ra buc xay . Pong ning cta hat nhan X c6 téc d6 |6n hohla

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

Huwong ddn
Néu v, =2v, thi W,, =4w,,

1
W, + Wy, = AE +W, =18,6 | W,, ==.18,6 =3,72(MeV)

g = i — Chon D.
W, = 4W,, W, = 18,6 =14,83(MeV)

Vi du 6: Hat A c6 dong ning W ban vao mothat nhan B dung yén, gy ra phan ung: A + B ——C+ D.
Hai hat sinh ra c6 cing d6 16n van toc A khéi lugng lan Iuot 1 me va mp. Cho biét tong niang lwong nghi
clia cac hat truéc phan ang nhiéu hoh tong ndng’luong nghi cua cac hat sau phan tmg 1a AE va khong sinh ra
buc xay . Tinh dong nang cua hat nhan C.

A. Wc = mp(Wa + AE)Amc + mp). B. W¢ = (Wa + AE).( m¢ + mp)/ mc.

C. W¢ = (Wa + AE)s(mc + mp)/'mp, D. Wc = m¢ (Wa + AE)/(mc + mp).

Huwéng ddn

mCVC

V. Q2 @ m

Wy mguy my =W, =(W, +AE)—<—= Chon D.
—Q me +m,

W W, =W, +AE

3. Quan hé véc to vén tdd
Néu cho vec =avo UVe =ava thay truc tiép vao dinh luat bao toan dong luong

2
= = P TN IR S -y , mv
m,Va =m.vc +myvp d€ biéu dién ve,vo theo va valuuy: W=

=|(mv)’ =2mw/|. Biéu dién W va Wp theo W réi thay vao cong thuc:

AE =W, +W, —W, va tir ddy s& giai quyét duoc 2 bai toan:

— Cho Wx tinh AE
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— Cho AE tinh Wp

Vi du 1: Hat A c6 dong niang Wa ban vao mot hat nhan B dimg yén, gay ra phan tng: A + B — C + D va
khong sinh ra btc Xa y . Véc to van tdc hat C gap k lan véc to van téc hat D. Bo qua hiéu tmg twong ddi tinh.

Tinh dong nang caa hat C va hat D.

Huwéng ddn

- M, Va 2m, W
Vo=—2A——Svi=—"TA A
- . L km. +m, (kmc+mo)
M, Va =M Ve +MpVp ——2—> -
- km,va 2m,W,
Ve = A :>V2 _ AVVA

Ckme+mg T (kmg +m, )

m.-m,W,
Wc—imcvé k? —C—AA_
2 (kmg +my)
- 1 m,m, W
WD: mV, = p'''a A2
2 (kmg +my)

2
Nang lugng phan Gng hat nhan: |AE = KM, =+ Mo + Ma =W,
(kme+my)" (kmg+my)

+ Cho W tinh duge AE
+ Cho AE tinh duoc Wa

Vi du 2: Bin hat @ vao hat nhan ¥Ndang yén ¢4 phdmimg: #N-+fa——, 0+p. Cac hat sinh ra c6 cing
vécto van tdc. Cho khdi lugng hat nhan (do bang don Wi u) xap xi bang sé khdi cua né. Ti sb tde d6 cua hat

nhan 6xi va toc do hat o 1a

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

Huwong déan

; R T R
M, Vo + M Vp —2=2 5V = v = %V, = Vo ==V, = Chon A.
my+m, 17+1 9

Vi du 3: Ban hat o #@8hat nhan %N dimg yén c6 phan tng: “N+a——>. O+ p. Céc hat sinh ra c6 clng
vécto van toc. Cho'khéi lugng hatnhan (do bang don vi u) xap xi bang sé khdi cia no. Ti s6 dong ning cua
hat nhan'éxi'va dong nang hat o 1a

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

Huwong déan

- - S m, Va
mava+mpvp—>vo=vp=m T
0 p
m,v2 m V 4\
Swy =Y i MaVe gy AW Ty . chonc,
2 (m0+mp) (17+1) 18

Vidu 4: Bén hat o. vao hat nhan nito N14 ding yén, xay ra phan ng tao thanh mot hat nhan oxi va mdt hat
proton. Biét rang hai hat sinh ra c6 vécto van téc nhu nhau, phan tng thu ning luong 1,21 (MeV). Cho khéi

luong cua cac hat nhan thoa man: mem, = 0,21(m, + mp)2 va mpm, = 0,012(m, + mp)z. bong nang hat a 1a
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A. 1,555 MeV. B. 1,656 MeV. C. 1,958 MeV. D. 2,559 MeV.

Huwéng ddn

17 — - - oy - - m, v
sHe+ N——_ O+ He;m, v, =myVo +m v, —2= 5vp =vo = —2—

V,+Mm,

W, = Emovz =—ToYe w —0,21w,
2 (my+m,)

W, =Imyz= MM\ _0 012w,
2 (my+m,)

Ta cb: AE = W, + W, -W, =W, zl,555(MeV): ChQn A.
= L

| —
L2 o2tw, 0012w,

|4. Phwong chuyén dong ciia cic haﬂ
a) Cac hat tham gia c6 dong ning ban diu khong ding ké

Ap dung dinh luat bao toan dong luong cho phan ung: A+B——C+D (néu bo qua birc xa gama):

M Ve =—Mp Vo

M,Va =M.Vc +MyVp =
mcWe = mpW,

Chung to hai hat sinh ra chuyén dong theo hai huéng ngugc nhaugeo toc défva dong nang ti 1é nghich véi

khéi luong.
W, = —10 (AE+ WA
LA n me +m,
Mat khac: W, +W, =AE+W, nén o
W, = —C—(AE W)
M + M

Vi du 1: Phan tng hat nhan: ?H+ H——, He*in tod ra ning luong 17,6 MeV. Gia sir ban dau dong niang
cac hat khong dang ké. Coi khdi luong Xadp.xi s6 khoi. Pong nang cia in 1a

A. 10,56 MeV. B. 7,04 MeY. C714,08 MeV. D. 3,52 MeV.

Huwéng ddn
— - - —4\2 - \2
0=m, Ve +m,Va = (mava) =(—mnvn) =>mW, =mW =W, =0,25W,
AE =W, +W, = W, ~14)08(MeV)=3 Chon C.
b) Cac.hat chuyén dgngtheo hai phwong vudng géc véi nhau
w :%mv2 < 2mWE m?Vv? = mv = 2mW
mA\7A N mc\7c +mD\7D
* Néu ve L vo thi(m,v, )" =(meve ) +(MpVp ) = MW, = m W, +mpW,

* Néu ve Lva thi (MpVp )’ =(Meve ) +(Mav, ) = MW, = m W, +m, W,
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7
Mmpve MV mve o

MVa MyVa

Sau d6, két hop voi phuong trinh: AE =W, +W, —W,.

C6 thé tim ra cac hé thiic trén bang cach binh phwong vo hudng ding thic véce to:

+ Néu cho vc L vo thi binh phwong hai v& m,va =m_vc +m, Vo

MZVZ + M2 V2 +2m.mpV Vg cos90° = miva < m W, +myW, =m, W,

+ Neeus cho vc L va Viét lai m,va =m.vc+myVo thanh m,va—m Ve =m,vo binh phitong hai vé:

MAVa +Maiv2 —2m.m, V.V, c0s90° = mivZ < mW, +m W, =myW,

Vi du 1: Hat nhan « c6 dong ning 5,3 (MeV) ban pha hat nhan ¢Be .dlmg yéngva giy ra phan ung:
°Be+a——>n+X. Hai hat sinh ra c6 phuong vecto van toc vudng goc véi nhau..Cho biét tong ning luong
nghi ciia cac hat trudc phan (ng nhiéu hon tong nang lwong nghi/ta eac hat sau phan ung 1a 5,6791 MeV,
khdi lwong cua cac hat: m, = 3,968m,; my = 1 1,8965mn. Pongnang cua hat X 1a

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

Huwong, dan
Vi hai hat sinh ra chuyén dong vudng goc véi hhatnén: m W, +m, W, =m_ W,

m W, +m, W, =m W,  [m W, +11,8965a, W= 3,968m 5,3
=
AE =W, + W, —W, 5,6791=W, 4 W, —5,3

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

Vi du 2: (PH-2010) Dung mdt proton ¢é'dong ning 5,45 MeV ban vao hat nhan 2Be dang ding yén. Phan
ung tao ra hat nhan X vahatwes. Hat o bay ra theo phuong vuong goc vai phuong téi cua proton va co dong
ning 4 MeV. Khi tinh®@éng ning ctia cac hat, ldy khdi lugng cac hat tinh theo don vi khdi lwong nguyén tir
bang sé khdi cua chiing. Nang luofig toa ra trong cac phan tmg nay bang

A. 4,225 MeV.: B1,145 MeV. C. 2,125 MeV. D. 3,125 MeV.

Huwong déan

H+ Be—;zt a+iX. Hat o bay ra theo phuong wvudng géc véi phuong cua proton nén:
MW, +m W, =m, W, =15,45+4.4=6\W, =W, =3575(MeV)

Nang lugng phan Gng:

AE =W, +W, —W, —W,, =4+3,575-5,45-0=2,125(MeV)>0= Chon C.

Kinh nghiém giai nhanh: A+B——C+D.

* Néu ve L vothi moW, +m, W, =m,W, .

* NéU Ve Lva thi moW, +m,W, =m W,

Sau d6, két hop Voi AE =W, +W, —W,
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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 bt ki
* Néu g, :(QC,QD) thi m W, +myW, +2c08 @ (MW, MW, =m, W,

* Néu o, :(Gc;(/A) thi m W, +m,W, —2c0s@ea\JM W, M W, =m,W,
Sau do, két hop Voi AE =W, + W, —W,

That vay:

Ap dung dinh luat bao toan dong luong:

M. Ve +MgVo =M, Va < M Ve —M,Va = My Vo

* Néu cho o, =(ve,vo ) thi binh phuong hai V& mcVe +M,Vo =M, Va

2

M3V2 + M2 V2 +2M M,V .V, COS @y = M5 Va

< mW, +mpV, +2m - W.mp W, cos o, = mW,

* Neu cho ¢, =(Ve,va) thi binh phuong hai vé m,va —mcve =m,vo
MAVA +MZV2 —2M M,V V, COSPc, = M3VA

< MW, +m W — ZWCOS Pea =MW,

(0 trén ta ap dung W :%mv2 & mAV2 =2mW = mv = \2mW")

Vi du 1: Ding mét proton c¢6 dong ning 5,58 (MeV) ban,pha hat nhan 2?Na dung yén sinh ra hat o va hat
nhan X va khong kém theo buc Xa y. Biét nang luong, toa ra trong phan wng chuyén hét thanh dong ning
cua cac hat tao thanh, dong nang cua hat'a 1a 6,6 (MeV) va dong nang hat X 1a 2,648 (MeV). Cho khdi
luong céac hat tinh theo u bang sé khdi./Géetao bai hudng chuyén dong cua hat a va huéng chuyén dong hat
proton la

A. 147°. B. 148°. C. 150°. D. 120°.

Huwéng ddn
m, W, + m W, —2@0s (ppa\/mpwpmuwa =m, W,

—1.5,85+4.6,6— 2008, 4/L.5,58.4.6,6 = 20.2,648 = ¢,, ~150° = Chon C.

Vi du 2:Bédn pha mot proton vao hat nhan ILi ding yén. Phan tng hat nhan sinh ra hai hat nhan X giéng
nhal,yd c6 eling téc do. Biét téc do cua proton bang 4 lan tbe do hat nhan X. Coi khéi lugng caa cac hat
nhan bang s khéi theo don vi u. Goc tao bai phuong chuyén dong cua hai hat X 1a

A. 60° B. 90°. C. 120°. D. 150°.

Huwong dan
1 7 4 4 O O O
1H+ Li——, X+, X=m vy =My Vsa + My Via
2 2 2
= (MyV, )" +(My Vi, )™ +(MyVy, ) +2My vy My Yy, COS @

2
m.v 1 .
3—( Ve ) > =1+cosg=cosp=-==1i=120°= Chon C.
2(myvy,) 2

Vi du 3: Hat o ¢c6 dong niang 5 MeV ban vao mét hat nhan $Be dung yén, gdy ra phan ¢mg tao thanh mot hat
C12 va mot hat notron. Hai hat sinh ra c6 vecto van té¢ hop véi nhau mot goc 80°. Cho biét phan wng toa ra
mot ning luong 5,6 MeV. Coi khéi luong xap xi bang sé khbi. Dong ning cua hat nhan C c6 thé bang

A. 7 MeV. B. 0,589 MeV. C. 8 MeV. D. 2,5 MeV.
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Huwoéng ddn
Phuong trinh phan ing: jo+; Be—%2 C+yn .
Hai hat sinh ra c6 vecto van tc hop véi nhau mot goc 80° nén:
m W, +m, W, +2cos80°\Jm W, \Jm W, =m_ W, két hgp VGi AE =W, +W, - W,
~ |12W, +1.W 20058001f12.W 1W, =45
Ta duoc hé: o T c n
56=W.+W, —5=W, =10,6—W,
= 11W, +2c0s80°\/12W, /10,6 = W, = 9,4 = W, ~0,589(MeV)= Chon B.
Vi du 4: Ban hat o c6 dong ning 4 (MeV) vao hat nhan nito N diémg yén, xdy ra phan ang hat nhan:
a+% N——." 0+p . Biét dong nang cua hat proton 1a 2,09 (MeV) va hat proton chuyén dong theo hudng hop
v6i hudng chuyén dong cua hat o mot goc 60°. Coi khéi luwgng xap xi bang sb khdi. Xac dinhMing\luong
cua phan tng toa ra hay thu vao.
A. Phan tng toa nang lugng 2,1 MeV.  B. Phan ung thu nang luong 1,2 MeV.
C. Phan ng toa nang lugng 1,2 MeV.  D. Phan ung thu nang luong 2,1 MeV.
v Huwong dan 7
Hat proton chuyén dong theo hudng hop véi hudéng chuyén dong cua hat a mét goc 60° nén
MW, +m, W, —2c0s60°/m,W,m, W, =m,W,
=1.2,09+4.4—1.2,09.4.4 =17W, = W, ~0, 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 ding yénffadyra 2 hat nhas' X giéng nhau c6 cing

dong nang 1a W nhung bay theo hai hudng hop véi nhau mot g(’)c o va khong sinli'ra tia gama. Biét tong ning

luong nghi cua cac hat trugc phan ung chuyén nhiéu hon tong ndng lorong nghi cua cdc hat tao thanh la

2W/3. Coi khéi lugng hat nhan do bang don vi khéi lugngnguyén tirgan bang s khdi cia né thi
A.cosp=-7/8.. B.cosp=+7/8. C. cosp=5/6 D. cosp=-5/6.

Huwong ddn
PH A Li—, X+4 X
AE = 2W, —W, = W, —AE:%
Me Ve = My Ve = (M,V, ) = (Myv,a)” #(MV,)” +2m, v, m, v, coso
= m,W, =2m, W, +2m, W, cos e :1.% =2AW +2.4Wcos@ = Ccosp = —g
= Chon D.
Vi du 6: (DH—2011)' Ban‘mdt,proton vao hat nhan’Li ding yén. Phan (g tao ra hai hat nhan X gidng nhau

bay ra voi cung toc dgyva theo cag phuong hop voi phuong toi cua proton cac goc bang nhau 1a 60°. Lay

khéi lugng cua mdi‘hat nhéan 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 & B. 1/4. C.2. D. 1/2.
Huwong dan

. 4
1H # Li—— X+; X
Ap dung dinh luat bao toan dong luong: m,ve =m, Vs +m, Vx,

= (M) = (Myvy, )" +(MyVy, ) +2my vy m, v, cos e

Ve :&W:% 2+2c0s120° =4= Chon A.
mP

Vx

Vi du 7: Nguoi ta dung hat proton ban vao mot hat nhan bia dimg yén, dé gay ra phan ¢ng tao thanh hai hat
giong nhau, bay ra véi cung dong ning va theo cac huéng lap véi nhau mot goc 120°. Biét s6 khdi cua hat
nhan bia 16n hon 3. Phan ng trén toa hay thu nang lugng?

A. Khong du dir liéu dé két luan.

B. Phan ung trén 1a phan tng thu nang lugng

C. Phan tng trén la phan tng toa nang luong.

D. Phan ung trén 1a phan ung khong tda nang luong, khong thu nang lugng.

Huwoéng ddn
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ply D XA X
Ap dung dinh luat bao toan dong lwong: m,ve =m, Vs +m, Vx
2 2 2

=(MpV, ) =(MyVy )" +(MyVy, ) +2my v, myv,, cose

= 2m,W, = 4m, W, +4m, W, cos120° = W, = 2w,
mX

Nang lugng cta phan Gng:

AE = zwsau _zwtruoc = 2WX _WP = [Zmp

m
2m, <m, ) = Chon B
d) Cho biét hai géc hop phwong chuyén dong ciia cac hat

—1JWP<0 thu dugc nang luong (vi 2A+1>3 hay A>2 hay

X

Meve 0 MyVo

@ ®
My VA

* Chiéu m.vc+myvo =m,va 1én phuong cua hat dan:
M.V, COS @, +M,V,, COSQ, =M,V

MuyVa — MmcVe — MpVp — \/mAWA _ \/mcwc _ ‘\/mDWD f
sing, sing, sing, sing, sing, sing,

* Ap dung dinh li ham s6 sin:

Vi du 1: Mét proton c6 khdi lwong mp co tdc d6 Vp bén vao hatmhan bia dhg yén Li7. Phan ung tao ra 2 hat
X giéng hét nhau c6 khéi luong mx bay ra véi van toc c6 do 16n bang ithau va hop véi nhau mot goc 120°.
Téc d6 cua cac hat X 1a

A.v, =Bm,v, /x, . B.vy, =m,v, /(mxﬁ) :

C.v, =m,v,.m, . D.v, =3m,v, /m,.

Huwongdan
mp\7p = mx\7x1 +mx\7x2 chiéu lén hu’(')’ng cua \7P

m, v
MV, =M, V, cos60° +m, v, cos602 = v¢ == = Chon C.
X

Vi du 2: Hat notron c6 dong narlg 2 (MeY)'ban vao hat nhan $Lidéng yén. giy ra phan ung hat nhan tao
thanh mot hat o va mot hat T. Cac hat e va T bay theo cac hudng hop véi hudng toi cia hat notron nhirng
gbc twong tng bang 15° & 30°. Bo qua bic xa y. Phan tng thu hay téa ning lwong? (cho ty sé giita cac
khdi lwong hat nhan bang ti so gitra.cac s6 khdi cua chung).

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

Huwéng ddn

m, Ve My vr
13 £0
M, Vh
myv, myv,6 = mpv; m,v, mW,  mW,

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

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

Vi du 3: (CD — 2011) Ban mét pho t6n vao hat nhan]Lidting yén. Phan tng ra hai hat nhan X giéng nhau
bay ra véi cung tdc do va theo cac phuong hop véi phuong cua proton cac goc bang nhau 1a 60°. Liy khdi
lwong cua mdi hat nhan tinh theo don vi u bang s6 khdi cua né. Ti sb gitra tdc d6 cua proton va tée do cua

hat nhan X la
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A. 4. B. 0,25. C.2 D. 0,25

Huwoéng ddn

rTl( V)d. (‘P3 ITL V2

503 60
m,¥%

\ 9 4 A . 4
Phuong trinh phan ng hat nhan: [H+] Li——, X+; X

. o aA Vo, m
Tir tam giac déu suy ra: m,v, =m,v, = —>=—*=4= Chon A.
v, m,

Vi du 4: Dung chiim proton c¢6 dong nang 1 (MeV) ban pha hat nhan [Li dang ding yén taoira 2 hat nhan X
c¢6 ban chat gibng nhau va khong kém theo bic Xa v . Biét hai hat bay ra dbi xing véi nhau qua phuong
chuyén dong cua hat proton va hop véi nhau mot goc 170,5°. Coi khdi lugngsxap xi bang sb khéi. Cho biét
phan tng thu hay toa bao nhiéu nang lugng?

A. t6a 16,4 (MeV). B. thu 0,5 (MeV). C.thu 0,3 (MeV). D:téa 17,2 (MeV)

Huwéng ddn
M, Ve =M, Vx1 + M, Vx. Chiéu 1én hudéng cua ve m,v, =2m, v, cos85)25°
= m,W, =4m, W, 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 (d@fig yén) — C + D:
Nang luong phan ung: AE =(m, +mg Am. —m, JeZ=W, + W, — W,
1) Néu ve Lv thi m W, +my W, =, W,
2) Néu ve Lva thi moW, +naW, = moWy
3) Néu o, :(QC;QD) thi MgWe, M, W, +2€08 ey \JM W, (MW, =m, W,
4) Néu o, :(QC,QA) thi, m W, +mM,W, —2c0s g, \JM W, /MW, =m,W,

IBAI TAP TRAC NGHIEM LUYEN TAP|
Bai 12 Hat A co d@éng nang Wa ban vao mot hat nhan B dung yén, gay ra phan ung: A + B — C + D. Cho

biétitong nang, luong nghi cia cac hat trudc phan tng nhiéu hon tong ning lwong nghi cia cac hat sau phan
mg 13 AE. Tinh tong dong ning ciia cac hat nhan tao thanh.

A. (AE=W,). B. (AE + Wa). C.(Wa- AE). D. (0,5. AE + Wa).
Bai 2: Cho phan tng hat nhan: 2Be+! H — X+ Li . Cho biét hat proton c6 dong ning 5,33734 MeV ban pha
hat nhan Be dimg yén. Tim tong dong ning cia cac hat tao thanh. Cho biét khéi lwong cua cac hat: 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).
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Bai 3: Xét phan tng xay ra khi ban pha hat nhan nhom: o +7 A¢ -2 P+n. Biét khdi luong 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 c¢6 dong ning Wa ban pha hat nhan B dang dimg yén tao ra 2 hat nhan C va D. Pong ning
cua hat C gip 3 lan dong ning hat D. Biét tong ning lwong nghi cua cac hat trude phan ¢ng nhiéu hon tong
nang luong nghi cua cac hat sau phan mg 1a AE va khong sinh ra bic 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 o co dong ning 5,3 (MeV) ban vao mot hat nhan 4Be9 dung yén, giy/ra, phan Gng:
o+ Be »2 C+n . Cho biét phan &ng toa ra mot nang luong 5,7 (MeV), dong ning cia hat' G gap 10 lah dong
nang hat n. Png nang cua hat nhan C 1a

A. 9,8 MeV. B. 9 MeV. C. 10 MeV. D. 12 MeV.
Bai 6: Cho hat proton c6 dong niang 1,2 (MeV) ban pha hat nhan ]Li dang'ding yéfidtao ra 2 hat nhan X
gidng nhau nhung téc do chuyén dong thi gap doi nhau. Cho biét phamying toa’fa mot ning luong 17,4
(MeV) va khéng sinh ra bic xa v . Dong ning ctia hat nhan X c6 t§€ dg.nho hén 1a

A. 3,72 MeV. B. 6,2 MeV. C. 12,4 MeV. D. 5,8 MeV.
Bai 7: Hat o c6 dong ning 8,48.10™ (J) bén vao Mot'hat nhén ZAldung yén, gdy ra phan Gng
a+Z Al % P+X. Cho biét phan tmg thu nang lugng 4,476.10°F (J) va hai hat sinh ra c6 cing dong ning.
Dong nang cua hat nhan X la:

A.2152.10%%0). B.4,304.10" (). C.6;328.10™(J).  D.2,652.10™% (J).
Bai 8: Cho hat proton c6 dong ning 1/46.(MeV) ban pha hat nhan Li dang duing yén tao ra 2 hat nhan X
gidng nhau c6 cung dong niang va khong sinb’ra bic xay. Cho biét phan ung toa ra mot nang luong 17,4
(MeV). Xac dinh dong ning ciamoi hatfhan X.

A. 9,48 MeV. B..9,43 MeV. C. 10,1 MeV. D. 10,2 MeV.
Bai 9: Bin mot hat@a, c6 dong ning 4 MeV vao hat nhan nito dang dting yén gy ra phan ng:
“N+o—Y 0+p. PRaN/mg nay thir ning lwong 1a 1,21 MeV. Hai hat sinh ra c6 ciing dong ning. Coi khdi
lwong/hat nhén gln ding bang sb khéi, tinh theo don vi u voi u = 1,66.102kg. Téc do cua hat nhan oxi 1a

A. 0,41,107 m/s,” B. 3,98.106 m/s. C. 3,72.107 m/s. D. 4,1.107m/s.
Bai 103 Hat proton dong ning 3,5 MeV ban pha hat nhan 11Na?® ding yén tao ra hat o va hat nhan X. Hat a
c6 do lonvan téc bang 1,0005 d6 16n van téc cua hat nhan X. Cho biét téng ning lwong nghi cua cac hat
truéc phan ang nhiéu hon téng ning luong nghi cua cac hat sau phan tng 1a AE = 2,374 MeV, khéi lugng
cua cac hat: mx = 5.m,. Xac dinh dong 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 ban pha hat nhan N ding yén, gay ra phan ung hat nhan, tao ra
mot hat proton va mot hat nhan X. Gia sir hai hat sinh ra c6 cung do 16n van téc. Cho biét khdi luong m,=
4,0015u; mp = 1,0073u; my = 13,9992u; mx = 16,9947u; 1 uc’ = 931 (MeV). Hiy tinh dong ning cua hat

proton.
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A. 17,4 MeV. B. 0,145 MeV. C. 0,155 MeV . D. 0,156 MeV.
Bai 12: Xét phan ng hat nhan sau: ;H + 3L17 — 2.X + 17,0373 MeV. Biét dong ning hat nhan hydré 1a 1,2
MeV, hat nhan Li ding yén, hai hat nhan X ¢6 cung do lon van tc. bong nang cua mdi hat X 1a:

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 ban vao hat nhan 5'Li ding yén thi thu duoc hai hat nhan
gidng nhau X chuyén dong voi ciing do 16n van téc cho mp = 1,0073u; my = 7,0140u; mx = 4,0015u: lu = 931
Mev/c?. Pong ning ciaa 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 ning Wa bin vao mot hat nhan B ding yén, giy ra phan tng: A + B> C +Dva

khong sinh ra birc Xa v . Hai hat sinh ra c6 ciing vecto van téc. Bo qua hiéu ing twong déi tinh. Béng ning

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

Bai 15: Ban hat a vao hat nhan ;Ny4 ding yén ta c6 phan ng: ¥ N+a 5 0#p_«@éc hat sinh ra cé cing
vécto van toc. Cho khéi luong hat nhan (do bang don vi u) xap xidang.sé khdi cuafo. Ti sé dong ning cua
hat p va dong nang hat X la

A. 2/9. B. 3/4. C. 17/81. D.1/81.
Bai 16: Bin hat o vao hat nhan ;Ni4 dimg yén ta c¢6 phan ung@:*N+a —Y O+p . Cac hat sinh ra ¢ cung
vécto van toc.. Cho khéi lugng hat nhan (do bang don vi Uy Xap xi bang sé khi cua né. Tinh ti sé cua téng
dong nang clia cac hat sinh ra va tong dong nang.cac hat ban dau.

A. 2/9. B. 3/4. C.1/3 D. 5/2.
Bai 17: Hat nhan hidré bin pha hatwhan LiZ\ding yén gay ra phan tng: *H+! Li - 2.X . Biét tong ning luong
nghi caa cac hat truéc phan g it hontong nang lwong nghi cua cac hat sau phan tng 13 17 MeV, hai hat
nhan X ¢ ciing vécto van tc va khong sinh ra buic xa y. Cho biét khdi lugng: mx = 3,97.m,. Pong ning mdi
hat X 1a

A. 18,2372 MeY. B.'18,6779 MeV. C. 1,225 MeV. D. 9,11865 MeV.
Bai 18: Ban hat.o vao hat nhan nito N14 dtmg yén, xay ra phan ang hat nhan: o+ Ni > 0+ H . Biét rang
hai hat sinhira c6 véerto van toc nhu nhau. Tong nang luong nghi truéc nho hon tong nang lwong nghi sau 1a
1,21 MeV. Choikhéi lugng caa cac hat nhan bang sé khéi. Tinh dong ning cua o.

A. 1,56MeV. B. 2,55 MeV. C. 0,55 MeV. D. 1,51 MeV.
Bai 19: Hat proton dong nang 3,5 MeV ban phé hat nhan 2Na diémg yén tao ra hat a va hat nhan X. Cho biét
hat hai hat sinh ra chuyén dong ciing huéng nhung hat a c¢6 d6 16n van toc bang 2 1an d6 I6n van téc cua hat
nhan X. Cho biét khdi lwgng: my = 3,97.mp: my = 19,84.m,; m, = 1,67.10°" (kg). Tinh dong ning cua 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* ding yén, xay ra phan ung tai thanh mot hat nhan oxi va mot hat
proton. Biét rang hai hat sinh ra c6 vécto van tdc nhu nhau. Cho khéi lwong cua cac hat nhan théa mén:
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mem, =0,21(m, +m,)* va m,m, =0, 012(mg +m, )’. Dong ning hat a 1a 1,55 MeV. Hdi phan ting toa hay thu
bao nhiéu nang luong?

A.thu 1,2 MevT B.toa1,2 MeV. C. thu 1,55 MeV. D. toa 1,55 MeV.
Bai 21: Phan &ng hat nhan: SLi+n—% o+ T t0a ra ning luong 4,8 MeV. Gia sir ban dau dong ning cac hat
khong dang ké. Coi khi lugng xap xi sé khdi. Pong niang cia 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 vao hat nhan ?Be dimg yén gdy ra phan tng $Be+o—n+X. Hat n
chuyén dong theo phuong vudng goc véi phuong chuyén dong cua hat a. Cho biét phan wng toa fa mét.ning
luong 5,7 (MeV). Tinh dong nang cua hat nhan X. Coi khéi lugong Xép Xi bﬁng 6 khoi.

A. 18,3 MeV. B. 0,5MeV. C. 8,3 MeV. D. 2,5 MeV.
Bai 23: Bén hat o c6 dong ning W vao hat nhan B ding yén, x4y ra phan tng hathhanlA + "B — 2'C +
2"D. Biét dong nang cua hat C 1a W va chuyén dong theo hudng hop véi huéng chuyén dong cua hat A mot
gdc 90° va khong sinh ra birc xa y. Coi khéi lwong xap xi bang sé khéi. Tinh'néng luofig ctia phan ang toa ra
hay thu vao.

A. AE =W, —0,5W, B. AE=2W,-W, C. AE=2W, —0,5W, D. AE =W £ 2w,
Bai 24: Hat a c6 dong ning 7,7 MeV dén va cham véi hatwnhan ;N** dimg yén, gdy ra phan ung:
o+ N ! H+X . Biét van toc cua proton ban ra co phuong vubng goe vai van toc hat . Cho biét khdi lugng
cac hat nhan: m, = 4,0015u; mp = 1,0073u; my = 13,9992u; my = 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 c6 dong nang5.,45 MeV ban pha hat nhan .Be® dling yén tao ra hat o va hat nhan
X. Hat a chuyén dong theo phuong vuéng goe’ vai van toc cia proton va co dong nang 4 MeV. Coi khdi
luong do bang don vi u Xap xi bng s6-khdi cua no, 14y luc? = 931 (MeV). Lua chon cac phuong an sau:

A. Phan tng toa nang lugng 2,125 MeV. B. Phan tng thu nang lwong 2,126 MeV.

C. Phan tng toa nang lugong 2,127 MeV. D. Phan g thu nang luong 2,126 MeV.
Bai 26: Nguoi ta ding/proton c6 dong ning 5,45 MeV ban pha hat nhan 2Be dimg yén sinh ra hat o va hat
nhan liti (Li)@Biét rangghat o sinh ra c6 dong ning 4 MeV va chuyén dong theo phuong vudng goc véi
phuong chutyén dongrcua proton ban dau. Cho khéi lugng cac hat nhan tinh theo don vi u Xap xi bang sé
khoi Gua nd. POng ning cia hat nhan liti sinh ra 1a

A. 1,450MeV. B. 4,725 MeV. C. 3,575 MeV. D. 9,450 MeV.
Bai 27: Hat a c6 dong nang 5 (MeV) ban vao mot hat nhan 4Be° dimg yén, gdy ra phan ung: 4Be® + o — n +
X. Hat n chuyén dong theo hudng hop véi huéng chuyén dong cua hat o mot goc 60°. Cho dong ning cua
hat n 1a 8 (MeV). Tinh dong ning cua hat nhan X. Coi khéi luong 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 bin vao hat nhan Liti sLi’ ding yén s& cho ta hai hat nhan a c6 dong nang déu bang
Wa, Biét cac hat o chuyén dong theo cac hudng tao véi nhau mot goc 160°. Cho biét khéi luong cua hat
nhan tinh theo don vi u gan bang sé khdi. Lya chon cac phuong an sau.
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A. phan trng toa nang luong 2W,, (4cos20° - 3).

B. phan ung thu nang lugng 2 W, (4co0s20° - 3).

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

D. phan tng thu nang lugng 4 W, (2c0s20° - 1),
Bai 29: Dung chum proton c6 dong ning 5,75 (MeV) bin pha cac hat nhan sLi’ dang ding yén tao ra 2 hat
nhan X gidng nhau c6 cung dong nang. Ning luong toa ra trong phan tng chuyén hét thanh dong niang cua
cac hat tao thanh. Cho khdi lugng cac hat nhan: my = 4,0015u; my = 7,0144u; m, = 1,0073u; luc? = 931
(MeV). Xac dinh goc hop boi cac vécto van téc cua hai hat nhan X sau phan ung.

A. 147°. B. 148°. C. 170°. D. 160°.
Bai 30: Dung chum proton c6 dong ning 1,8 MeV bén pha hat nhan ;L'" dang dung yén 40 ra 2 hat nhan X
gidng nhau c6 cung d6 16n van toc va khong sinh ra tia gama. Xac dinh goc hop baifcac vécto van téc cua
hai hat nhan X sau phan tmg. Ning luong toa ra trong phan ¢ng chuyén hét thanh dong nang eua cac hat tao
thanh. Cho biét khdi lugng clia céc hat nhan: my = 4,0015u; my = 7,0144u; mg= 1,0073u; luc® = 931 (MeV).

A. 167,5°. B. 178°. C.171°. D. 170°.
Bai 31: Ding chim proton c6 dong niang 1 (MeV) ban phé hat nhan gLi’ danlg dfrg yén tao ra 2 hat nhan X
c¢6 ban chét gidng nhau va khong kém theo buc xa y . Xac dinh goc hop. bdi eag™vécto van toc cua hai hat
nhan X sau phan ng, biét ching bay ra ddi xing véi nhau,qua phuong chuyén dong cua hat proton. 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.174°. D. 170,5°.
Bai 32: Dung proton ban vao hat nhan ¢Befdung yén dé gay phan ing: p+S Be — X+% Li . Biét dong ning cua
cac hat p, X, SLi lan lugt 1 5,45 MeV,'4,0MeV va 3,575 MeV. Coi khéi lugng cac hat tinh theo u gan bang
s6 khdi ciia no. Goc hop boi hudng chuyén,déng cua cac hat p va X gan dang bang:

A. 60°. B. 902 C. 120°. D. 45°.
Bai 33: Hat proton chuyén d6ngidén va cham vao mot hat nhan liti sLi’ dung yén. Sau va cham xuat hién hai
hat nhan X gidng nau bay véi van tdc co ciing d6 16n nhung hop nhau mét goc o. Biét dong ning ciia hat
proton va X lan luot 1a Wi = 8,006 MeV, W, = 2,016 MeV. Khéi luong cua chung 1a mH = 1,008u, mx =
4,003u."Tinh g6c o

A. 30°, B. 60°. C. 90°. D. 120°.
Bai 34:'Hat proton chuyén dong dén va cham vao mot hat nhan liti sLi’ dang yén. Sau va cham xuat hién hai
hat nhan a giéng nhau. Biét phan tmg trén 13 phan Gng toa nang luong va hai hat tao thanh ¢ ctng dong
ning. LAy khdi luong cac hat nhan tinh theo don vi u gan ding bang sé khéi cua chung. Géc ¢ gitta hudéng
chuyén dong cua cac hat a bay ra c6 thé 1a

A. co gia tri bat ki. B. bang 60°. C. bang 160°. D. bang 120°.
Bai 35: Ban mot hat proton co khdi lwong mp vao hat nhan Li ding yén. Phan ¢ng tao ra hai hat nhan X
gidng hét nhau c¢6 khdi lwong myx bay ra co cung do 1on van toc vx va cing hop véi huéng ban dau cua

proton mot goc 45°. Bo qua hiéu ting tuong dbi tinh. Toc d6 cua hat proton 1a
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A. v, =2mx v, /m, . B. v, =2myv,/m, .

C. v,v /m, D. v, =0,5v, /m,
Bai 36: Bin mot hat proton c6 khéi lugng M, vao hat nhan Li ding yén. Phan tng tao ra hai hat nhan X
gidng hét nhau c6 khéi luong myx bay ra co cung do 16n van téc vy va cung hop voi huéng ban dau cua
proton mot goc 60°. Bo qua hiéu ing tuong ddi tinh. Tdc d6 cua hat proton 1a

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

C. v,v, /m, D. v, =0,5v, /m,
Bai 37: Bin mot hat proton c6 khdi lwong mp c6 toe do vp vao hat nhan Li démg yén. Phan @ng t40 ra hai hat
nhan X giéng hét nhau c6 khoi lugng mx bay ra c¢6 ciing d6 16n van tdc va cing hop véi hudhg ban dau cia
proton mot goc 60°. Bo qua hiéu tng tuong d6i tinh. Tc do cua hat X 1a

A. myv, /m, B. Bm,v, /m, C. myv,/m, D.Bmyv,/m,
Bai 38: Hat a c6 dong ning 5 MeV bén vao mot hat nhan 4Be® ding yén, gdy sa phan ¢ng tao thanh mot hat
C 12 va mot hat notron. Hat C bay theo huéng hop véi huéng chuyén dong ciahat o mot goc 30°, con hat n
bay theo huéng hop véi huéng chuyén dong caa hat a mot goc 70°. Coitkhbidirong xap xi bang s khoi.
Pong nang hat C va hat n lan luot 13

A. 4,8 MeV va 2,5 MeV. B. 1,5 MeV va 5,2 MeV.

C.52MeVva 1,5 MeV. D. 2,5 MeV va 4,8 MeV.
Bai 39: Hat notron c6 dong niang W, bin vao hat nhansLi® ding yén, giy ra phan &ng hat nhéan tao thanh
mot hat o va mot hat T. Cac hat a va T bay théo ede huong hop véi hudng toi cua hat notron nhitng goc
tuong ng bang 15° va 30°. Bé qua bic xasy. Phan ung thu ning luong 1a 1,66 (MeV) (cho ty sb giita cac
khdi lwong hat nhan bang ty sé gitra cac/8d khdi cua chung). Tinh Wn

A. 2,1 (MeV). B. 1,9 (MeV): C.1,8 (MeV). D. 2 (MeV).
Bai 40: (PH - 2013) Dung moétihat o'¢6.dong ning 7,7 MeV bin vao hat nhan '* N dang dimg yén giy ra
phan ung o+ N - p+; O 4 Hat proton bay ra theo phuong vuéng goc vdi phuong bay tai cua hat a. Cho
khéi lwong cac hat_mhan m, =4,0015u; m, =1,0073u; mnisa =13,9992u; moi7; =16,9947TW . Biét lu =
931,5MeV/c®. Dong nang ¢ad hat 70 1a:

A.6,245 MeV: B. 2,214 MeV C. 1,345 MeV D. 2,075 MeV.

IDAP 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 27.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
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