CHU PE 30 PHAN UNG HAT NHAN
I. TOM TAT LY THUYET

1) Hé thirc giira dong lwgong va dong ning cia vat:

p’ =2mK |hay |K =P
2.m

2) Xét phan ung:

72X, 457 X, =5 X+, X, . Gia thiét hat ;> X, dimg yén. Ta co6:

a) Nang lwgng téa ra hoic thu vao ciia phan ng hat nhan:

AE=m, +m, —-m, +m, ¢’ = Am, + Am, — Am, + Am, ¢’

=AE,+AE, -AE +AE, = A, +Ae, —Ag, +Ase, = (K, +K, ) - (K, +K,)
+ Néu AE > 0: phan tng toa ning lugng.

+Néu AE <0: phan tng thu nang luong.

b) Bai toan van dung cac dinh luit bao toan:

* Téng quat: dung dé tinh goc giira phwong chuyén dong cia cac hat

A, * AE =(K;+K,)-K,
* P2 = P2 + P2 —2PP, cos
e PP =PI 4P —2PP, cosa

P, p

* AE=(K, +K,)-K,

*P =P, +P; ©mK, =mK, +mK,

P,

* TH2: Hai hat sinh ra cé cling vécto vén téc
* AE =(K,;+K,)-K,

» Ky _m,

K, m,

* —_—
mv, =m,v, +m,v,

* TH3: Hai hat sinh ra giong nhau, c6 cung dong niing

3 * AB=2K,-K, = 2K, - K,
* P, =2P, cosg:2P4cos2
“\‘K ‘ I3 2 2

p

* TH4: Phong xa (hat me dirng yén, vé thanh 2 hat con)
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*AE=K,+K,

K v _m,
K, v, m,
Chu y:

Khi tinh van tdc cta cac hat thi:
- bong nang cua cac hat phai ddiradonviJ (Jun) (lMeV =1,6. 10’13J)
- Khéi lugng cac hat phai doi ra kg (1u =1,66055.10" kg)

3) Ning lwgng phan hach - nhiét hach
* So sanh phan hach va nhiét hach

Phén hach Nhiét hach

La phan tmg trong d6 2 hay nhiéu hat nhan nhe
téng hop lai thanh mét hat nhan nang hon va

Pinh
nghia

La phan tng trong d6 mdt hat nhan nang
vG thanh hai hat nhan nhe hon (sé khdi

trung binh) va vai notron vai notron.

Pic diém | La phan ing toa ning lugng. La phéan Gng téa nang lugng.

k>1
+ k =1: kiém soat dugc.

Piéu kién - Nhiét do cao khoang 100 tri¢u do.
- Mat d6 hat nhan trong plasma phai du 16n.
- Thoi gian duy tri trang thai plasma & nhiét do

cao 100 tri¢u d6 phai du 16n.

+ k > 1: khong kiém soat dugc, giy bung
nd (bom hat nhan).

Uu

nhwgc

va Gay 6 nhiém mai truong (phong xa) Khong giy 6 nhiém moi trudng.

» M{jt sé dang bai tip:
- Cho khdi lugng cua cic hat nhan trudc va sau phan tmg: M, va M. Tim nang lugng toa ra khi xay 1

phan Gmg: AE =(M, —M).c’MeV.

- Suy ra nang lugng tod ra trong m gam phan hach (hay nhiét hach): E=Q.N = Q.%.N(MGV)

. 2 P.
- Hiéu suat nha may: H = P—“‘(%)

tp

- Tong nang lugng tiéu thu trong thoi gian t: |A = Pt
. P .t
- SO phan hach: AN = A D
AE AE

- Nhiét luong toa ra: ; v6i q 1a ndng suét toa nhiét cua nhién liéu.
- Goi P 1a cong suét phat xa cia Mat Troi thi mdi ngay dém khdi lwong Mt Troi giam di mot lugng bang
AE Pt

¢t

Am

»* Mét so dang todan ndng cao:

—t

* Tinh d6 phong xa H: |[H=-AN=H_ e™ =H2T
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— Dai luong ddc trung cho tinh phéng xa manh hay yéu cia chit phong xa.

bon vi: 1Bq(Becoren) =Iphéan rd/s . Hodc: 1Ci(curi)=3,7.10"Bq.

* Thé tich ctia dung dich chita chat phong xa: V, = H, .V ; V6i V 1a thé tich dung dich chtra H.

L

2TH

® CAC Vi DU PIEN HINH
Vi du 1: Cho hat o ban pha vao hat nhan nhom (1237 Al) dang dimg yén, sau phan ung sinh ra hat notron
va hat nhan X. Biét m, =4.0015u, m,, =26,974u, my =29,970u, m_ =1,0087u, luc’ =931MeV.

Phéan tng nay toa hay thu bao nhiéu nang lugng?

A. Toa nang lugng 2,9792MeV. B. Toa nang lugng 2,9466MeV .
C. Thu nang lugng 2,9792MeV. D. Thu nang lugng 2,9466MeV.
Giai

Phuong trinh phan tng: jo+;, Al —>; n+ X

Tacod: Q= (ma +m, —m, — mx).c2 = (4, 0015+26,974—-29,97 — 1,0087).931 =2,9792MeV

= Phan ung tda 2,9792 Mev

= Chon dap an A

Vi du 2: Phan ung hat nhan nhan tao gitia hai hat A va B tao ra hai hat C va D, Biét téng dong nang cua

céc hat truéc phan tung 1a 10MeV, tong dong ning ciia cac hat sau phan tng 1a 15Mev. Xac dinh ning
lugng toa ra trong phan Gng?

A. thu nang lugng 5 Mev B. toa nang lugng 15 Mev
C. téa nang lugng 5 MeV D. thu nang lugng 10 Mev
Giai

Theo dinh lut bao toan nang luong ta co: (m, +m,).c’ + Wy, + W, =(m; +m, ).c* + W+ W,,
= (m, +m, -m; —m,).c’ =W, + W, - W, - W,, =15-10
= Phan Uing téara 5 Mev
= Chon dap an C
Vi du 3: Do hut khdi khi tao thanh cac hat nhan ’D, °T, iHe lan luot 1a Am, =0,0024u;
Am, =0,0087u, Am,, =0,0305u. Phan ung hat nhan ; D+ T —} He+;n téa hay thu bao nhiéu ning
lugng?
A.téa 18,0614eV B. thu 18,0614eV C. thu 18,0614MeV  D. téa 18,0614MeV
Giai
Ta c6 phuong trinh phan tng: [D+, T —; He+, n
=Q= (Ama +Am, —Am;, ).C2 = (0, 0305-0,0087 — 0,0024).931 =18,0614 Mev
= Phan Ung toéa ra 18,0614 Mev
= Chon dap an D
Vi du 4: Cho phan tng hat nhan: p+] Li — 20.+17,3MeV . Khi tao thanh dugc 1g héli thi ning lugng toa

ra tir phan tng trén la
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A.13,02.10°MeV.  B. 26,04.10°MeV. C. 8,68.10°MeV. D. 34,72.10"MeV.
Giai

S6 hat o tao thanh la: N = i.6,02.1023 =1,505.10"

Nang luong toa ra khi tao thanh 1 g héli la: E = g 17,3=13,02.10"MeV

= Chon dap an A
Vi du 5: Hat nhan 2'U dung yén phan rd theo phuong trinh 2*U = o +5 X . Biét ning lugng toa ra
trong phan tng trén 1a 14,15MeV, dong ning cua hat o 1a (lay x4p xi khdi luong cac hat nhan theo don
vi u bang s6 khéi ciia chiing)
A. 13,72MeV B. 12,91MeV C. 13,91MeV D. 12,79MeV
Giai
Phuong trinh: 'U = o+, X
- Bdo toan nang lugng ta ¢6: Q_, =W, +W _=1415 (pt1)
- Bdo toan dong luong ta co: P, =P, > m W, =m, W,
= 4W, -230W, =0 (pt2)
= trlva2taco: W, =13,91MeV
= Chon dap an C
Vi du 6: Hat o c6 dong niang 5,3 (MeV) ban vao mot hat nhan ;Be dimg yén, gy ra phan tng:
:Be+a=n+X.Hatn chuyén dong theo phuong vudng goéc véi phuong chuyén dong cua hat . Cho
biét phan ng téa ra mot nang lugng 5,7 (MeV). Tinh dong ning ciia hat nhan X? Coi khéi luong xap xi
bang s6 khoi.
A. 18,3 MeV B. 0,5 MeV C. 8,3 MeV D. 2,5 MeV
Giai
Theo dinh luét bao toan nang luong ta c6: Q_,, =W +W, =W =57MeV
=W, =57+53-W, =W, +W =11 (ptl)
Theo dinh luat béo toan dong lugng ta c6: P; =P> +P> =>m, W, =m W, +m W,
=12W,-W, =212 (ptZ)
Trlva2 = W=2,5MeV
= Chon dap 4n D
II. BAI TAP
A. KHOI PONG: NHAN BIET
Bai 1: Pon vi do khdi lwgng trong vat li hat nhan la
A. kg
B. Don vi khdi lwong nguyén t6 (u)
C. Pon vi eV/c* hoic MeV/c’.

Trang 4



D. Kg, don vi eV/c? hoic MeV/c?, don vi khéi lugng nguyén tir
Bai 2: Cac phan ing hat nhan tuén theo dinh luat bao toan:

A. s6 nuclon. B. sb notron (notron).

C. khéi lugng. D. s6 proton.
Bai 3: Chon phat biéu sai khi van dung cac dinh luat bao toan vao sy phong xa?

A. Phong xa gamma thi khéi lugng hat nhan con b?mg khéi lugng hat nhan me

B. Phong xa beta cong co su bién ddi mot proton thanh mot notron kém theo mdt pozitron va hat
notrind

C. Phong xa beta trir c6 su bién d6i mot notron thanh mot proton kém theo mot pozitron va phan hat
notrind

D. Trong phan tng hat nhan thi dong luong va ning luong toan phan duoc bao toan
Bai 4: Cho phan tng hat nhan |'F+p —;° O+ X, hat nhan X 1a hat ndo sau day?

A, a B. B~ C.p" D.n
Bai 5: Hat nhan me A c6 khéi lugng m . dang dlirmg yén phan ra thanh hat nhan con B va hat a c6 khoi
lugng m, va m,, c6 van toc v, va v, Két luan ding vé huéng va trj s6 ctia van toc cac hat sau phan
ung la:

A. Cung phuong, cing chiéu, do 16n ti 1& nghich voi khéi luong

B. Cung phwong, nguoc chiu, do 16n ti 1& nghich v6i khdi lugng

C. Cung phuong, cung chiéu, do 16n ti 1& thuan véi khdi luong

D. Cung phuong, ngugc chiéu, d6 16n ti 1é thuan v&i khéi lugng
Bai 6: Ly do khién trong phan tng hat nhan khong cé su bao toan khdi luong la:

A. Do tong khdi lugng ctia cac hat nhan sau phan tng 16n hon hodc nhé hon tong khéi lugng cac hat nhan
trudc phan tng

B. Do c6 su toa hodc thu nang lugng trong phan Gng

C. Do céc hat sinh ra déu c6 van toc rat 16n nén sy bén viing cua cac hat nhan con sinh ra khac hat nhan
me dan dén khong c6 sy bao toan khdi lugng

D. Do hat nhan con sinh ra luén luén nhe hon hat nhan me
Bai 7: Trong phan ung hat nhan tda nang lugng

A. khéi lugng cac hat ban dau nhé hon khéi lugng cac hat tao thanh

B. d6 hut khéi cua cac hat ban ddu nhé hon do hut khdi cac hat tao thanh

C. nang luong lién két ctia cc hat ban dau 16n hon cia céc hat tao thanh

D. ning lugng lién két riéng cua cac hat ban dau 1on hon cia cac hat tao thanh
Bai 8: Chon phat biéu diing khi néi vé phan tng hat nhan:

A. Phan (g hat nhan toa ning luong thi cac hat nhan sinh ra bén vimg hon hat nhan ban dau

B. Phan (g hat nhén toa ning lugng néu tong khdi lwong nghi ctia cac hat nhan twong tac nho hon
tong khdi lwong nghi ciia cac hat nhén tao thanh

C. Phan rng hat nhan thu nang lugng néu téng d6 hut khéi cac hat tham gia phan rng nho hon téng do
hut khéi cac hat nhan tao thanh

D. Phan tng hat nhan thu ning luong néu tong ning luong lién két cac hat tham gia phan tmg 16n hon
téng nang lugng lién két cac hat nhan tao thanh

Bai 9: Khi noi vé phan tng hat nhan téa ning luong, diéu nao sau day 1a sai?
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A. Cac hat nhan san phém bén hon cac hat nhan tuong tac

B. Téng d6 hut cac hat twong tac nho hon téng d6 hut khéi cac hat san phém

C. Tong khdi lugng céc hat tuong tac nho hon téng khdi lugng cac hat san pham

D. Tong ning luong lién két ciia cac hat san pham 16n hon tong niang luong lién két ciia cac hat twong
tac
Bai 10: Cho phéan ung hat nhan: A + B — C+ D . Nhan dinh nao sau day la dung?

A. Phan trng hat nhan toa nang lugng chi khi cac hat nhan A va B c¢6 dong nang 16n

B. Téng d6 hut khdi cta hai hat nhan A va B nhé thua téng do hut khdi cua hai hat nhan C va D thi
phéan tng hat nhan trén toa nang lugng

C. Phan tng hat nhan toa nang lugng chi khi cac hat nhan A va B khong c6 dong nang

D. Téng d6 hut khdi cta hai hat nhan A va B nhé thua téng d6 hut khéi cua hai hat nhan C va D thi
phéan tng hat nhan trén thu nang lugng
B. TANG TOC: THONG HIEU
Bai 1: Tinh s6 lugng phan tir nito ¢6 trong 1 g khi nito? Biét khdi luong nguyén tir luong cia nito 1a
13,999 (u); lu=1,66.10""g .

A. 43.10°" B. 215.10%. C. 43.10%. D. 215.10%.
Bai 2: Sau mdi gio s6 nguyén tir cia dong vi phong xa co ban giam 3,8%. Hang s6 phong xa ctia coban
la:

A. 3957 B. 139s™" C. 0,038h™" D. 239s”
Bai 3: Chat phong xa Xesi (;359Cs) c6 chu ki ban ra 1a 7 phat. Hang s6 phong xa cua Xesi 1a:

A L=1,65107(s) B. A=1,6510"(s")

C. A=1,65.10"(s™) D. A =1,65.10"(s™)
Bai 4: Tinh nang lugng lién két riéng cua hat nhan ;Li? Biét khéi lugng cua hat nhan 1a m=7,0160u,
khdi lugng cua proton la: m, =1,0073u, khdi lugng cua notron 1la: m_ =1,0087u, lu=93 1,5MeV/c2 .

A. 5,42MeV/nuclon. B. 37,9MeV/nuclon.

C. 20,6MeV/nuclon. D. 37,8MeV/nuclon.
Bai 5: Tinh ning lugng lién két tao thanh CI”’, cho biét: Khdi lugng ctia nguyén tir ;] Cl=36,96590u ;
khdi lugng préton, m, =1,00728u; khdi luong électron, m, =0,00055u; khéi lugng notron,
m, =1,00867u; lu=1,66043.10""kg; ¢=2,9979.10°m/s ; 1J =6,2418.10"¢V.

A. 315,11eV B. 316,82¢V C. 317,26eV D. 318,2eV
Bai 6: Cho phan xa hat nhan o+, Al P+n, khéi lugng ciia cac hat nhan la m, =4,0015u,
m,, =26,97435u; m, = 29,97005u, m_ =1,008670u, lu = 931MeV/c2 . Phan Ung nay co:

A. tod nang lugng 75,3179 MeV B. thu nang lugng 75,3179 MeV

C. toa ning lugng 1,2050864.107"'J . D. thu nang lugng 2,67 MeV

Bai 7: Hat nhan phéng xa ;,'U ding yén phat ra hat o va bién doi thanh hat nhan 22°Th . Nang lugng
cua phan ung phan ra nay la: Cho biét khéi luong cua cac hat nhdn m_ =4,0015u, m; =229,973u,

m,, =233,990u, lu=931,5MeV/c’.
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A. 22,65 MeV B. 14,16 keV C. 14,161 D. 14,4 MeV
C.BUT PHA: VAN DUNG
Bai 1: Mot hat nhan c6 s khdi A ban dau ding yén, phat ra hat o vdi van toc V. léy khéi lugng cac hat
nhan theo don vi khoi lugng nguyén tir u bang s6 khoi cta chiing. B9 16n van toc ctia hat nhan con la:

A. 4V/(A-4) B. 4V/(A+4) C. V/(A-4) D. V/(A+4)
Bai 2: M6t proton c6 dong nang W, =1,5MeV bén vao hat nhan TLi dang dtmg yén thi sinh ra 2 hat X
c6 ban chat giéng nhau va khong kém theo birc xa gamA. Tinh dong ning ctia mdi hat X? Cho
m;; =7,0144u; m =1,0073u; m =4,0015u; 1 uc’ =931MeV.

A. 9,5 MeV B. 18,9 MeV C.8,7MeV D. 7,95 MeV
Bai 3: Mot hat o ban vao hat nhan ] Al tao ra notron va hat X. Cho: m_ =4,0016u; m, =1,00866u;
m, =26,9744u; my =29,9701u; lu= 931,5MeV/c2 . Cac hat notron va X c6 dong nang la 4MeV va
1,8MeV. Bong nang cua hat o 1a:

A. 3,23MeV B. 5,8MeV C. 7,8MeV D. 8,37MeV
Bai 4: Phan img ‘Li+n — T +3 He toa ra mot nang lugng 4,8 MeV. Néu ban dau dong ning ciia cac hat
la khong dang ké thi sau phan ung dong niang cac hat T va ‘He lan luot: (Lay khdi luong cac hat sau
phan img la m; =3u; m, =4u)

A. K; =2,46 MeV,K = 2,34 MeV B. K, =3,14 MeV,K = 1,66 MeV

C. K. ~2,20 MeV,K_ ~2,60 MeV D. K, =2,74 MeV,K_ 2,06 MeV
Bai 5: Bin hat o ¢6 dong nang 4 MeV vao hat nhan 174N ding yén thi thu dugoc mot proton va hat nhan
X. Gié st hai hat sinh ra c6 cung tbc do, tinh dong nang va tdc do cua proton. Cho: m, =4,0015u;
m,=16,9947u; m =13,9992u; m, =1,0073u; lu= 931Me\//c2 .

A. 5,45.10°m/s B. 22,15.10° m/s C. 30,85.10°m/s D. 22,815.10° m/s
® NANG LUQNG CUA PHAN UNG HAT NHAN
Bai 6: Hat nhan 2°Ra ban diu dang dtng yén thi phong ra hat a c6 dong niang 4,80 MeV. Coi khdi
lwong mdi hat nhan x4p xi vdi s6 khdi ciia n6. Nang lwong toan phan toa ra trong sy phan ra nay la:

A. 4,92 MeV B. 4,89 MeV C. 4,91 MeV D. 5,12 MeV
Bai 7: Cho phan tng hat nhan: p+] Li — 20.+17,3MeV . Khi tao thanh dugc Ig Héli thi ning lugng toa
ra tu phan tng trén 1a bao nhiéu?

A. 13,02.10°MeV B. 8,68.10°MeV

C. 26,04.10°MeV D. 34,72.10° MeV

Bai 8: Mot hat nhan 2*U phong xa o thanh dong vi o’ Th . Cho cic ning lugng lién két cua cac hat: hat

o 12284 MeV; 5*U 12 1785,42 MeV; ».'Th 1a 1771 MeV. Mot phéan ng nay toa hay thu ning luong?

A. Thu nang lugng 5,915 MeV B. Toa nang lugng 13,002 MeV
C. Thu nang lugng 13,002 MeV D. Toé nang lugng 13,98 MeV
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Bai 9: Cho phan tng hat nhan *7Cl+p —] Ar+n, khdi lugng ciia cac hat nhan la m(Ar)=36,956889u,
m(Cl)=36,956563u, m(n)=1,008670u, m(p)=1,007276u, Iu=931,5 MeV/c? . Ning lugng ma
phéan Gng nay tda ra hodc thu vao la bao nhiéu?

A.Toara 1,60132 MeV B. Thu vao 1,60218 MeV

C.Toara 2,562112.107"] D. Thu vao 2,562112.107™"]
Bai 10: Biét khoi luong m, =4,0015u; m, =1,0073u; m, =1,0087u; lu=931,5MeV. Ning luong t6i
thiéu toa ra khi tong hop dugc 22,41 khi héli (& dktc) tir cac nuclon la:

A. 2,5.10°°MeV B. 1,71.10* MeV C. 1,41.10*MeV D. 1,11.10”"MeV
D. VE PiCH: VAN DUNG CAO
Bai 1: Hat o 1a dong ndng K_ =3,1 MeV dap vao hat nhan nhdom gay ra phan Gng: a.+;; Al -} P+n,
khdi lugng cua cac hat nhan 1a m_=4,0015u, m,, =26,97435u, m, =29,97005u, m, A =1,008670u,
1u=9315 MeV/ ¢’ . Gia str hai hat sinh ra c6 cung van tde. Pong nang cta hat n 1a:

A. 8,9367 MeV B. 9,2367 MeV C. 8,8716 MeV D. 0,013 MeV
Bai 2: Mot hat nhan nguyén tir hidré chuyén dong véi van toc v dén va cham véi hat nhan nguyén tir L
dung yén va bi hat nhan Liti bat giir. Sau va cham xudt hién hai hat o bay ra cung gia tri van toc v'. Quy
dao cua hai hat o doi xting véi nhau va hop véi dudng noi dai cia quy dao hat proton goc ¢ =80°. Tinh
van toc v cla nguyén tw hidr6? (m, =1,007u; my, =4,000u; m; =7,000u; u=1, 66055.10 " kg).

A. 2,4.10'm/s B. 2.10" m/s C. 1,56.10" m/s D. 1,8.10" m/s
Bai 3: Hat nhan phong xa X dang duing yén phat ra tia o va sinh ra mot hat nhan con Y. Téc d6 va khoi

luong cua cdc hat sinh ra lan lugt 1a v, va m_; v, va m, . Bi€u thirc nao sau day la dang?

A v, [v,=m,/m B Vv/vmz(mm/my)2 C.v,/v,=m /m, D. VV/Va:V(ma/my)
Bai 4: Hat proton c6 dong nang K, = 2MeV ,ban vao hat nhan dung yén, sinh ra hai hat nhan X c6 cing
dong nang. Cho biét m, =1,0073u; m,, =7,0144u; m, =4,0015u;1u=931,5MeV/c’ . Dong nang clia
mdi hat X la:

A. 5,00124 MeV B. 19,41 MeV C. 9,709 MeV D. 0,00935 MeV
Bai 5: Bin 1 hat proton c6 khdi lugng m, vao hat nhan ]Li ding yén. Phan tng tao ra 2 hat nhan X
gidng hét nhau va c6 khdi lugng m,, bay ra c6 cuing do 16n van téc va cing hop véi phuong ban dau cua
proton 1 goc 45°. Ti s6 d6 16n van tdc ctia hat X va hat proton la:

A. \/Emp/mx B. 2m /m, C. m, /m, D. mp/(\/imx)
Bai 6: Ngudi ta dung protén ban pha hat nhan Béri (iBe) dung yén. Hai hat sinh ra 1a Héli va X. Biét
proton c6 dong ning K =35,45MeV . Hat Héli c6 van toc vudng goc véi van tdc ciia hat proton va co
dong nang K, =4MeV . Cho rang d6 16n cua khdi lugng ctia mot hat nhan (do bang don vi u) xap xi

bang s khdi A ctia no. Dong ning ctia hat X bang:
A. 6,225 MeV B. 1,225 MeV C. 4,125 MeV D. 3,575 MeV
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Bai 7: Dung hat proton c6 dong ning W, =1,2MeV ban vao hat nhan ] Li dtng yén thu dwoc 2 hat o c6
cung tbc do. Cho m, =1,0073u; m;, =7,0144u; m, =4,0015u, lu :931,5Me\//c2 . Goc tao bai
phuong bay ctia hat proton va hat a la:

A. 64,80° B. 78,40° C. 84,85° D. 68,40°
Bai 8: Nguoi ta tao ra phén ng hat nhan ) Na bang cach dung hat proton c6 dong niang 1a 3MeV ban
vao hat nhan dung yén. Hai hat sinh ra 1a a va X. Phan ung trén téa nang luong 2,4MeV. Gia str hat
ban ra theo hudng vuong goc voi hudng bay cia hat proton. Lay khoi lugng cua cac hat tinh theo don vi
gan bang so khoi cua chung. Pong ning cta hat o la:

A. 1,96MeV B. 1,75MeV C.4,375MeV D. 2,04MeV
Bai 9: Hat nhan 2°Po dang dung yén thi phan rd o va bién dbi thanh hat nhan 2X°Pb. Coi khéi lugng
clia cac hat nhan 2°Pb xap xi bang s6 khdi ciia chung (theo don vi u). Sau phan r3, ti sé dong ning cia
hat nhan va hat o la

A.103:4 B. 4:103 C. 2:103 D. 103:2
Bai 10: Hat proton c6 dong nang 5,48 MeV duoc ban vao hat nhin 2Be yén gay ra phan tung hat nhan,
sau phan tmg thu duge hat nhan ] Li va hat X. Biét hat X bay ra voi dong ning 4MeV theo hudng vudng
goc v6i hudng chuyén dong cua hat proton t6i (1ay khdi lugng céc hat nhan tinh theo don vi u gan bang
s0 khoi). Van toc cua hat nhan Li 1a:

A. 0,824.10°(m/s)  B. 1,07.10°(m/s) C. 8,3.10°(m/s) D. 10,7.10° (m/s)
Bai 11: Mot hat nhan D c6 dong ning 4MeV ban vao hat nhan JLi dimg yén tao ra phan {ng:
"H+{Li— 23He. Biét rang van toc ctia hai hat dugc sinh ra hgp v6i nhau mot goc 157°. Lay ti sb giira
hai khdi lugng bang ti sd giira hai s6 khdi. Nang luong téa ra ctia phan tng 1a:

A. 18,6 MeV B. 22,4 MeV C. 21,2 MeV D. 24,3 MeV
Bai 12: Nguoi ta tao ra phan ing hat nhan bang cach ding hat proton co6 dong ning la 3,60MeV ban vao
hat nhan ”Na dang dting yén. Hai hat sinh ra 1a o va X. Gia st hat o bén ra theo huéng vudng goc véi
huéng bay ciia hat proton va c6 dong ning 4,85 MeV. Ly khdi lwong ciia cac hat tinh theo don vi u gan
bang so khoi cua chung. Nang lugng toa ra trong phan ung nay bang:

A. 2,40 MeV B. 4,02 MeV C. 1,85 MeV D. 3,70 MeV
Bai 13: Dung hat notron c6 dong niang 2 MeV bén vao hat nhan °Li dang dung yén gy ra phan (mg hat
nhan, tao ra hat ’H va hat o.. Hat o va hat nhan ;H bay ra theo cac huéng hop v6i huéng toi ctia notron
nhiing goc twong tng 1 15° va 30°. Bo qua birc xa y va lay ti s giita cac khdi lugng hat nhan bang ti s6
giita cac s6 khdi ctia chung. Phan tng thu dugc ning luong la:

A. 1,66 MeV B. 1,33 MeV C. 0,84 MeV D. 1,4 MeV
Bai 14: Dung p c6 dong ning K, ban vio hat nhan Be yén giy ra phan ing: p+; Be — a.+5 Li. Phan
{mg nay téa ra ning luong bang W =2,1 MeV . Hat nhan JLi va hat o bay ra véi cdc dong nang lan luot
bang K, =3,58 MeV va K, =4 MeV . Tinh goc gitta cdc hudng chuyén dong ciia hat o va hat p? (lay
g?m dang khoi luong cac hat nhan, tinh theo don vi u, bé'mg sb khéi).

A. 45° B. 90° C. 75 D. 120°
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Bai 15: Hat pr6ton c6 dong ndng K =6 MeV ban pha hat nhan Be ding yén tao thanh hat o va hat
nhan X. Hat nhan o bay ra theo phuong vudng goc véi phuong chuyén dong cia proton véi dong ning
bang 7,5 MeV. Cho khdi lwgng cua cac hat nhan bang s khdi. Dong ning ciia hat nhan X 1a:
A. 14 MeV B. 10 MeV C.2 MeV D. 6 MeV

Bai 16: Mot hat nhan X dung yén, phong xa o bién thanh hat nhan Y. Goi m, va m,, v,, v,, K, va K,
tuong tng la khéi lugng, tde do, dong nang cua hat o va hat nhan Y. H¢ thic nao sau day la dang?

v, _m K,
v, m, K,

vBo.m_K v_m K
1K2 V2 ml K2 V2 1Tll Kl

v, _m, K,

A. B.

A\ m A\ m

2 2 2 1

Bai 17: Hat nhan 7°Po dung yén phong xa o va sinh ra hat nhan con X. Biét rang mdi phan tng giai
phong mot ning luong 2,6 MeV. Lay khéi lwong cac hat tinh theo don vi khdi lugng nguyén tir bang sd
khéi cia ching. Pong ning ciia hat a 1a:
A. 2,75 MeV B.3,5eV C.2,15MeV D. 2,55 MeV
I11. HUONG DAN GIAI
A. KHOI PONG: NHAN BIET
Bai 1: Chon dap an D
Bai 2: Chon dap an A
Bai 3: Chon dap an C
Bai 4: Chon dap an A
Bai 5: Chon dap an B
Bai 6: Chon dap an B
Bai 7: Chon dap an B
Bai 8: Chon ddp an D
Bai 9: Chon dap an C
Bai 10: Chon dap 4an B
B. TANG TOC: THONG HIEU
Bai 1: Chon dap an B
Bai 2: Chon dap an C
Bai 3: Chon dap an B
Bai 4: Chon dap an A
Bai 5: Chon dap an D
Bai 6: Chon ddp an D
Bai 7: Chon ddp an D
C.BUT PHA: VAN DUNG
Bai 1: Chon dap an A
Ta c6 phuong trinh phan img ;X =) o+, Y
Ap dung béo toan dong luong: p, =p, = 4.V =(A—-4).V,

4.V

D6 16n van tde cua hat nhan con la: V, = A 4

Bai 2: Chon dap an A
Ning luong toa ra cia phan tg: AE =(m_ +m,, —2.m,).931,5=17,42(MeV)
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AE+K
2K, -K =AE=K :T"=9,46 MeV

Bai 3: Chon dap an D
Phuong trinh ctia phén tmg o+, Al = n+% X
Nang lugng cta phan tng la:
AE=m, +m, -m, —m.931,5=-2,57 MeV
=K, +K-K, =AE=K =8,37 MeV
Bai 4: Chon dap an D
Vi bé qua dong ning ban dau nén ta c6: p, =p, = m K, =m K, =3 K, -4K, =0 (1)
Mit khac: K, +K, =4,8(MeV) ()
Tu (1) va (2) > K; =2,74(MeV) va K, =2,06(MeV)
Bai 5: Chon dap an A
Phuong trinh ctia phan tng jo+)' N = p+ X
Ning luong cuia phan tmg: E = (mDt +my —my —m, ).c2 =-1,211(MeV)
Ta co: Ky +Kp =K, +E=2,780 MeV
m, 1

. K
Vi hai hat sinh ra ¢6 cung toc 4o nén —-=—L=—= 17K, -K4 =0
x my 17

=K, =0,155 MeV = %.m.v2

= Van tbc clia hat proton 1a: v=5,473.10°(m/s)

® NANG LUQNG CUA PHAN UNG HAT NHAN

Bai 6: Chon dap an B

Ap dung bao toan dong luong: p, =p, = p> =py = m, K, =m_K_

= bong nang cua X: K, = 42'3’28

=0,0865(MeV)

Nang lugng toan phﬁn toa ra trong su phong xa: E=K, +K_=4,8864MeV
Bai 7: Chon dap an A

Phan Uing tao ra 2 hat o téara 17,3 MeV

= 1 hat a téara 8,65 MeV

m.N,

Trong 1(g) He c6 N = =1,505.10" hat

Ning lugng téarala: E=N.8,65=13,02.10"MeV

Bai 8: Chon ddp an D

Phuong trinh ctia phan tng: 'U —) a+5’ Th

Nang luong téara cua phanung: E=E, +E, , —E, , =13,98 MeV
Bai 9: Chon dap an B

Nang lugng ctua phan tng hat nhan:
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E= (mCl +m,—m, —m, ).931,5 =-1,60218(MeV)
Bai 10: Chon dap an B
Taco: E, =2.m_ +2.m, -m,.c’ =28,41 MeV
S6 hat trong 22,41 khi He 1a: N=n.N, =6,02.10%
Ning luong téarala: E =28,41.6,023.10 =1,71.10°MeV
D. VE PiCH: NANG CAO
Bai 1: Chon dap an D
Nang luong ctia phan tng trén la: E =(m, +m, —m, —m, ).931,5=-2,7013(MeV)
Miat khac: E=K,+K, -K = K, +K, =0,39865 MeV (1)
K

m
Vi VP=VH:>—'°:—"=&:>KP—3OKH=O 2)
K m 1

T (1) va(2) =K, =0,386 MeV;K_ =0,013 MeV
Bai 2: Chon dap an B

Ta c6 nang lugng toa ra thu vao cua phan tng:

AE =(m, +m,;-2.m,).931,5=6,5205(MeV)

Mat khac: 2.K, -K =AE =6,5205 (1)

2

Ta lai c6: cos80° = B = p—'; =0,12
2p,  Pa
=K, =4K,.0,12 )

Tir (1) va (2) = K, =4,29(MeV);K, =2,06(MeV)

Vin tc cia proton la: K, =2,06(MeV) :%.1 .931,5M—62V.V2 = v=2.10" (m/s)
c

Bai 3: Chon dap an A

. Ap i e x vy m
Theo dinh luat bao toan dong lugng: p, =p, > m,.v, =m,.v, > —~=—%
V(x 1TIY
- -
Do Dy
——0—0
* Y

Bai 4: Chon dap an C

Ta ¢6 phuong trinh phan tmg |p+] Li — X +X

Ap dung bao toan s khdi va bao toan dién tich = X 1a a

Nang lugng cua phan Gmg hat nhén: AE=m_ +m,; —2.m,.931,5=17,42 MeV

AE+K
Ma: 2K, -K =AE=K, = T" =9,709(MeV)

Bai 5: Chon ddap an D
Ta c6 phuong trinh phan tmg |p+] Li — X +X
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Pp/2 _2

Ta co: cos45 =

Px 2
b MY g Yx o T
Px My.Vy Vo \/E-mx

Bai 6: Chon ddp an D
Ta c6 phuong trinh phan tng |p+, Be =3 a.+; X
Bdo toan dong lugng = p3 = pf, +p. = 6K, = K, +4K,
Dong ning cua hat nhan X 1a: Ky =3,575 MeV
Bai 7: Chon dap an C
Nang lugng toa ra cia phan Ung:
AE =m_ +m; -2.my.9315=17,42 MeV
AE+K
2K -K, =AE =Ky :Tp:9,31 MeV

Py

= cos’ Q= L2 = @ =84,85°

Ta cod: cosp = 24931

Bai 8: Chon dap an C
Ta c6 phuong trinh phan tmg: |p+;; Na — o+ Ne
Taco: K, +Ky =AE+K =54MeV (1)

Ma: py =p, +p,

> my Ky =m K +m K,

Thay s6 vao ta duge: 20K, —4K_=3  (2)

Tu (1) va (2) = K, =1,025(MeV) va K, =4,375(MeV)
Bai 9: Chon dap an C

Phuong trinh ctia phan tng: ;,"Po —3 o +43° Pb

Ap dung bao toan dong luong:

Po =Py = Do =Pp, = m, K, =my, K,

K,, m, 4 2
- = = = —
K, m, 206 103

Bai 10: Chon dap an C

Phuong trinh phan tmg 1a: |p+, Be -] Li+ X

Ap dung dinh luat bao toan dong luong:
pii = pf) +p§( =>m_ K, = m, .Kp +m, K,

= DOng nang cua hat nhan Lila: K, =2,497 = %.m.v2

2.2,497

€=8,3.10°m/s
31,5

— Van tdc cua hat nhan Li 1a: v=

Po
a Prb
L@ ®

“@

Pb

il [
Px \“-_\ -
O ‘:ﬂpr
e N
pri

Li
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Bai 11: Chon dap an C

Ta co: cos78,5=-LD_ —(,1994
2p,

2
= Po _ 3988 =

o

= Dong nang cua hat a la: K =

myBp

m

o

K,

o

24

4.0,159

=2.K -K,=E=21,2 MeV
Bai 12: Chon dap 4an A

Phuong trinh ctia phan tng 1a: |p+;; Na —3 o+ X

2

=12,57 MeV

Ap dung bao toan dong lugng: p3 =p., +p,

= 20K, =4.4,85+1.3,6 = K, =1,15MeV

Nang lugng toa ra trong phan g nay:
K +K,-K, =AE=2,4 MeV
Bai 13: Chon dap 4an A

Phuong trinh ctia phan tng: ;n+; Li - H+} a

Taco: p. =2m K, =22=4=p =2

Ap dung dinh 1y ham s sin ta co:

P,

Pa

= p, =V2 =K, =0,25MeV

Ap dung dinh 1y ham s sin ta co:

P,

sin(135°)  sin(30)

Pr

=p; =0,732= K, =0,089MeV

Nang lugng ctuia phan Gng trén la:
E=K_ +K,-K, 6 =-1,66 MeV
Bai 14: Chon dap 4an B

Taco: K;+K, K, =W=K, =5,48 MeV =K |

P, +D;—Pri

4K, +K, 6K,

cos(p =
2.pm.pp

= =90°

2.,J4K, K,

Bai 15: Chon dap an D

Phuong trinh ctia phéan tng: |p+, Be -} a+) X

Béo toan dong lugng:

2 2 2
px =P, +p, @ my Ky =m, K +m K/

= DPong ning cta hat nhan X:

sin(135°)  sin(15)

=0
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_47,5+6

Ky 6(MeV)

Bai 16: Chon dap an C

Ap dung dinh luat bao toan dong luong: = X —),
pu ~ P\
v, m © & ©
Py =Px = M.V, =M.V, = —%=—% G Y
VX ma
5t kha 2 _ 2 Ky my
Mit khac: p, =py = p, =px =>m K, =m K, =>—=—=
K(X m(l
vi_m _K
v, m K,
]’3:‘11 17: Chon dap an D 2 5 s
Ap dung dinh luét bao toan dong lugng: Pu .y Peo
C mmenrean, - s, .,
Prp, =Py = p12>b = pi = m, K, =m, K, o Pb

= 4K, 206K, =0 va K, +K,, =2,6(MeV)
=K, =2,55MeV;K,, =0,05(MeV)
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