CHUONG 8. HAT NHAN NGUYEN TU
A.LI THUYET
I. CAU TAO HAT NHAN NGUYEN TU
1. C4u tao hat nhin nguyén tir
Hat nhan nguyén tir ¢6 kich thudc rat nho (duong kinh ¢& 10™*m dén 10"°m) va duoc céu tao boi

nhirng hat nho hon goi 1a nuclon. Co6 hai loai nuclon la: proton va notron.

Ki . .
Nuclon hia Khoi luwgng theo kg Khoi luwgng theo u Dién tich
i€u
Proton H m, =1,67262.107kg | m, =1,00728 u +e=+1,6.10"°C
. . Khong mang di¢n
Notron on m, =1,67493.10"'kg | m, =1,00728 u .
tich.

Bdng 8.1: Hai logi nuclon: proton va notron
2. Ki hi¢u hat nhan
;X
Trong do: X 1a tén hat nhan
A = sb nuclon: s6 khbi
Z = s6 proton = dién tich hat nhan (nguyén tir sO)

N =A—-Z: sd notron

STUDY TIP

Lép vé nguyén tir dugc cAu tao bdi cac hat electron c6 khoi lugng rat nho so voi khoi luong cua céc hat
nuclon (nhé hon c¢& 1840 1an) nén khéi lwong nguyén tir cha yéu tap trung ¢ hat nhan. Khéi lugng nguyén
tir duoc 1dy gan dung bang khéi lwong hat nhan.

Vi du:

Al co Z=13,A=27 nén N=27-13=14

3. Ban kinh hat nhan

Ban kinh hat nhan xac dinh béi: R =1, 2. lO_ISA% m
Trong do: R 1a ban kinh hat nhan
A 1a 56 khoi
Vi du: + Ban kinh hat nhan H: R = ,2.10""m
+ Bén kinh hat nhan Al: R =3,6.10""m
4. Lwc hat nhan
Hat nhdn duogc cau tao boi hat mang dién va khong mang dién nhung chung vo cing bén vimng, ching to

rang cac nuclon lién két véi nhau boi lyc rat manh, goi 1a lwe hat nhan.
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Luyc hat nhan c6 ban kinh tac dung trong pham vi hat nhan nguyén tir (khoang 10" m)

Chu y

Luc hat nhan c6 ban chét khac véi luc hép dan, luc Culong, lyc tu, ... déng thdi manh hon rat nhiéu so véi

cac luc do.

5. Pong vi

Pong vi 1a nhitng nguyén tir c6 ciing s6 proton (Z), nhung khac sb notron (N) din t6i khac s6 nuclon (A).
Vi du: Hidré c6 ba dong vi: |H;? H(fD),f H(fT)

Céc ddng vi thuong c6 tinh chat hoa hoc twong tu nhau va duoc xép cing mot 6 trong bang tuan hoan. C6
hai loai dong vi:

Pong vi bén 1a dong vi ma hat nhan cta n6 khong c6 mot bién doi tu phat nao trong sudt qua trinh ton tai.
Trong thién nhién c6 khoang 300 ddng vi bén.

Pong vi phéng xa (khong bén) 1a ddng vi ma hat nhan ctia n6 ty dong phat ra nhimg tia phong xa va bién
d6i thanh hat nhan cta nguyén t6 khac. C6 khoang vai nghin dong vi phong xa tu nhién va nhén tao.

6. Khdi lwong nguyén tir, khdi lwong hat nhan

Vi néu tinh theo don vi thong thuong kg thi mgt hat nhan viét theo don vi kg s& rat dai. Do vay, trong Vat

li hat nhan, ngudi ta dua ra khai niém khdi luong nguyén ti.
A A , 71t A \ \ r s 1w 1 A A . \ LA A .
Khoi lugng nguyén tir, ki hi¢u 1a u va c6 gia tri bang ) khoi lugng dong vi cacbon |*C (vi vy, d6i khi

don vi nay con goi la don vi cacbon)

u=i.£g=i.%gz1,66055.10*27kg
12'N,~ 12 6,0221.10

Chu y:

Hé thirc Anh-xtanh E =mc’ hay m = CEZ chimg t6 rang khdi lugng con c6 thé do bang don vi ciia nang
lwong chia cho ¢?, cu thé 1a nd c6 thé do bang eV /c? hoic MeV /c? (& day 1eV ~1,6.10"°]). Ta hay
tinh ning lwgng co trong 1u: E =mc® = lu.c® =1,66055.107 kg.(299792458)2 (m/s)2

1,492427912.107"°
1,60217656535.107"

=1,492427912.10 "] = eV =931500275eV = 931,5MeV

Tu d6 ta co: [lu=931,5MeV /c?

STUDY TIP

Mot nguyén tir co khdi luong xp xi bang s6 khdi A khi tinh theo don vi khéi luong nguyén tir u. Vi du

”7 Al ¢6 khdi lugng nguyén tir xap xi 27u.

IL. HIEN TUQNG PHONG XA
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1. Khai niém
Hién twong phéng xa 13 hién tugng mot hat nhan khong bén viing tu pha phan ri, phat ra cac tia phong
xa va bién doi thanh hat nhan khéc
Ngudi ta quy wéc goi hat nhan phong xa 1a hat nhan me va hat nhan san phdm phan ra 13 hat nhan con.
2. Pic diém
Quad trinh phan ra phéng xa chi do cac nguyén nhan bén trong gay ra va hoan toan khong chiu tac dong
cua cac yéu t6 bén ngoai nhu: nhiét do, ap Sut,...
3. Cac tia phong xa
3.1. Tia a
Hat nhan me X phan ra tao thanh hat nhan con Y, déng thoi phat ra tia phong xa o theo phéan tng:
2X =53 Y+, He
- Ban chat 1a dong hat nhan JHe mang dién tich duong, vi thé khi bay vao dién trudng giira hai ban cua
tu dién thi s bi léch vé ban ty am.
- Ton héa chat khi manh, kha nang dam xuyén yéu (khong xuyén qua duoc tim bia day ¢ 1 mm).
- Hat o phong ra tir hat nhan c6 van toc khoang 2.10’m/s va bay ngoai khong khi khoang 8 cm.
- Phong xa o 1am hat nhan con It 2 6 trong bang hé thong tuan hoan.
3.2. Tia B
Tia B gom 2 loai:
- Tia B~ hay: 14 loai tia pho bién, c6 ban chét 1a chum electron mang dién tich —e. Hat nay duoc sinh ra
khi bén trong hat nhan c6 su bién ddi
n—’ e+ pt+v
O day v 1a hat notrino.
- Tia B* hay ’e: hiém hon B~, ban chét 1a chum hat ¢6 khdi lugng nhu electron nhung mang dién tich
+e, goi la cac pozitron. Hat nay dugc sinh ra khi bén trong hat nhan cé sy bién d6i
Pl etyn+v

O day v 1a phan hat notrind.

Chu y

- Cac tia B khi bay trong dién trudng thi bi 1éch nhiéu hon so véi cac tia o do khdi lugng cta ching nhe
hon khéi lugng ciia tia o nhiéu lan.

- Cac tia B khi méi phong ra ¢ van tdc rat 10n, c6 thé dat xap xi bang toc do anh sang. Co thé bay t6i vai
mét trong khong khi va co thé xuyén qua 14 nhom day c& milimét.

- Cac tia B c6 the lam ion héa moéi trudng nhung yéu hon so vdi tia o
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3.3.Tia y

Tia y c6 ban chét 1 song dién tir c6 budc song rat ngan. Pay 1a chum photon mang ning luong 16n, c¢6
kha ning ddm xuyén rat manh va 1a tia nguy hiém véi con nguoi. Kha ning dam xuyén 16n hon nhiéu so
véi tia o va tia B.

4. Dinh luat phéng xa

4.1. Pac tinh cia qua trinh phong xa

- C6 ban chét 1a qué trinh bién déi hat nhdn.

- Co tinh tw phat va khong diéu khién duoc, khong phu thudc vao tac dong cua cac yéu td phu thudc vao
mdi truong bén ngoai nhu nhiét dJ, ap Suét...

- La mot qua trinh ngdu nhién: véi mot hat nhan phéng xa cho trude, thoi diém phéan hay cua né 1a khong
xéac dinh. Ta chi ¢ thé n6i dén x4c suat phan hity cua hat nhan d6. Nhu vay ta khong thé khao sat sy bién
ddi ctia mot hat nhan don 1¢.

4.2. Dinh luat phong xa

Xét mot mau phong xa. Goi N 1a s6 hat nhan cua mau phong xa tai thoi diém ban dau t =0. S6 hat nhan

ctia mau phong xa tai thoi diém t 1a

t
N=N_2T

In2

Hay c6 thé viét: N=N_2 T =N_e™
o In2 S 1x £ . < \ A .
Voi A= B goi 1a hang so phong xa, dac trung cho ting chat phong xa.
T 1a chu ki ban ra, 1a thoi gian ) luong hat nhan con lai 1 nira so véi ban dau.

1 N A A 5 A r 2 1A A I A A r r r
Vi m=—M nén khoi lugng cua chat phong xa ti 1€ thuan véi s6 hat nhan phong xa. Do do ta co:
A

t
m=m 2"

Véi m 1a khdi luong cua chét phoéng xa tai thoi diém t, m, la khéi luong cua chét phong xa tai thoi diém

ban dau.

STUDY TIP

Trong qué trinh phan ré, sb hat nhan phong xa giam theo thoi gian theo dinh luat ham sé mil

I11. PHAN UNG HAT NHAN

1. Pinh nghia phén @ng hat nhan

Phan tng hat nhan 1a moi qua trinh dn dén su bién d6i hat nhan.
Phan tmg hat nhén c6 thé viét dudi dang sau day

A+B—>C+D
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Trong d6 A, B 1a cac hat nhan tuong tac (hat nhan me) va C, D 1a cac hat san pham (hat nhan con).
2. Cac dinh luat bao toan trong phan rng hat nhan
Xét phan Ung hat nhan: 21 A +§22 B —>Q: C +Z‘ D
2.1. Pinh luit bio toan sb khéi
Trong phan tmg hat nhan, tong s6 nuclon hay sé khéi ctia cac hat turong tac bang tong sé nuclon cua cac
hat san pham.
A +A,=A+A,
2.2. Dinh luat bao toan dién tich
Trong phan tng hat nhan, tong dai s6 dién tich cac hat trong tac bang tong dai s6 ciia cac hat san pham.
7,+72,=7,+7,
2.3. Pinh luit bio toan ning lweng toan phén
Ning luong toan phan bao gdm dong ning va ning luong nghi (xem phan thuyét twong ddi hep). Trong
phan tng hat nhan, tong ning luong toan phan ctia cic hat twong tac bang tong ning luong toan phan cta
cac hat san pham.
2.4. Dinh luat biao toan dong lwgng
Trong phan tmg hat nhan, vécto tong dong luong cia cac hat twong tic bang vécto tong dong luong cla

cac hat san pham.

Chu y

- Khong c¢6 dinh luat bdo toan khdi luong.

- S0 khoi dugc bao toan nhung s6 notron khong bao toan.

3. Nang lwgng trong phan rng hat nhan

Do tinh chit khong bao toan khéi luong nghi, nhung lai bao toan ning lugng toan phan cta hé trong phan
g hat nhan, nén cac phan tmg hat nhan c6 thé téa ra nang luong hodc thu vio ning lugng.

Goi Muuec 12 tong khdi lugng nghi ciia cac hat trudc phan ing va msay 13 tong khdi lugng nghi ciia cac hat
sau phan ung.

Nang lugng tda ra hay thu vao cua phan ing hat nhan la

AE = (mtTUOC - msau )C2

- Néu myse > Myq thi phan tng toa ning luong.
- Néu myuie < Mg thi phan tmg thu nang luong.
4. D) hut khoi va ning hrong lién két

4.1. P hut khoi

Khi mét hat nhan QA tao thanh tir Z hat proton va N hat notron thi téng khéi lugng cua céac hat nuclon

riéng ré tao thanh hat nhan la
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m, =Zm_ +Nm,
Tuy nhién, cic phép do chinh x4c da chimg to riang, khi hat nhan tao thanh thi khdi lugng cta hat nhan 1a
m luén nhé hon m, mot lwong Am. Lugng nay xac dinh boi:

Am=m,-m=Zm_ +Nm -m= Am:[Zmp +(A—Z)mn]—m
4.2. Ning lwong lién két
- Ning lwong lién két 1a ning luong toa ra khi cac nuclon riéng & tao thanh hat nhan. Hay, ning luong
lién két 14 ning lwong can thiét dé pha v& hat nhan thanh cac nuclon riéng ré.
AE, =E,-E=m’—mc’ =(m, —m)c’ = Amc’

- Ning hrong lién két riéng 1a nang luong lién két tinh cho mdi nuclon ciia hat nhan d6

— AE'lk

Elkr - A

Chu y

- Hat nhén c6 d6 hut khéi cang 16n thi ning lugng lién két cang 16n.

- Hat nhén c6 ning luong lién két riéng cang 16n thi cang bén virng va nguoc lai.

IV. PHAN UNG PHAN HACH, PHAN UNG NHIET HACH

1. Phan &ng phan hach

1.1. Khai niém

Phan hach 1a phan Ung trong d6 m¢t hat nhan nang v& thanh hai manh nhe hon.

1.2. Pic diém

- Phan Umg phan hach la phan ing téa nang lugng 16n, cd 200 MeV.

- Trong phan tng c¢6 su hp thy notron, cac notron c6 dong ning nho goi 1a notron cham.

- Mdi phan tng phéan hach sinh ra tir 2 dén 3 notron va cac notron nay c6 thé thuc hién dugc cac phan
hach tiép theo.

- Cac hat nhén trung binh trong phan tmg c6 s6 khdi tir 80 dén 160.

1.3. Phan ing phéan hach diy chuyén

Gia sir sau mot lan phan hach ¢ k notron dugc giai phong dén kich thich cac hat nhan khac tao nén
nhirng phan hach méi. Sau n 1an phan hach lién tiép, s6 notron giai phong 1a k" va kich thich k" phan
hach méi.

- Khi k <1 thi phan ing phan hach day chuyén tit nhanh

- Khi k =1 phan tmg phan hach day chuyén tu duy tri va ning luong phat ra khong doi theo thoi gian

- Khi k >1 phan tmg phan hach diy chuyén tu duy tri, ning luong phat ra ting nhanh va c6 thé giy nén
bung nod.

Khoi luong t6i han 1a khéi lugng tbi thiéu cta chat phan hach dé phan tmg phan hach day chuyén duy tri

dugc trong do.
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STUDY TIP

Mubn k >1 thi khoi lugng cta chat phan hach phai du 16n dé s6 notron bi “bat” nho hon nhiéu so véi s6

notron dugc gidi phong.

1.4. Phan tng phan hach c6 diéu kién
- Phan tng phan hach c6 diéu kién nay dwoc thyuc hién trong cac 6 phdn ing hat nhdn, twong tng véi
truong hop k=1.
- Pé dam bao cho k =1thi ngudi ta ding nhing thanh diéu khién c6 chira bo hay cadimi.
- Ning lugng toa ra tir 1o phan g khong doi theo thoi gian.
2. Phan trng nhiét hach
2.1. Dinh nghia
Phan wng nhiét hach 13 qué trinh trong d6 hai hay nhiéu hat nhan nhe hop lai thanh mot hat nhan ning
hon.
Vidu: [H+ H—) He+; n+4MeV

2.2. Diéu kién dé phan ng nhiét hach xay ra
- Ban dau phai bién d6i hdn hop nhién lidu chuyén sang trang thai plasma tao boi cac hat nhan va cac
electron tw do. Sau d6 phai ting nhiét d6 ctia hdn hop plasma 1én ¢& 100 triéu do dé phan tmg xay ra.
- Mat do¢ hat nhan trong plasma (n) phai du 16n
- Thoi gian duy tri trang thai plasma t & nhiét do cao 100 triéu do phai du 16n.
Két hop cac diéu kién nay, Lo-xon (Lawson) di chimg minh hé thirc néu 1én diéu kién co ban dé xay ra
phan ing nhiét hach la

S

CII]3

n; 2(10"+10")
2.3. Niang luwgng nhiét hach
Tuy ning luong tda ra ctia mot phan tng nhiét hach it hon nhiéu so v6i mot phan tng phan hach, nhung

tinh theo khdi luong nhién li€u thi phan tmg nhiét hach toa ra nang lugng 16n hon sy phan hach nhiéu lan.

Chu y

- Nang luong nhiét hach 13 ngudn gdc ning luong cta hau hét cac sao.
- Nang luong nhiét hach trén Trai Dat, voi nhitng wu viét khong gdy 6 nhiém (sach) va nguyén liéu doi dao

s& 1a ngudn nang lugng cua thé ki XXI.
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B. PHAN DANG BAI TAP VA PHUONG PHAP GIAI

I. BAI TAP VE HIEN TUQNG PHONG XA

1. Bai toan tim lwong chit phéng xa

1.1. Phwong phap

* Xac dinh s6 nguyén tir (s6 hat nhan) va khoi lwong con lai ciia chit phéng xa sau thoi gian phéng
xat

- SO nguyén tir con lai sau thoi gian phong xa t

t
N=N_2T=Nge™

- Khéi luong con lai sau thoi gian phong xa t

vei .12
T

- Quan hé giita khéi luong va sé nguyén tir

Trong d6: m 1a khdi lwong chat
N 14 s6 nguyén tir
N, =6,023.10% hat/mol 14 s6 Avogadrod
M 1a khéi lwong nguyén tir (g/mol).
Mot nguyén tir c6 khdi lwong xap xi bang s6 khi khi tinh theo don vi khéi lugng nguyén tir u.
* X4c dinh s6 nguyén tir va khéi lrgng bi phong xa ciia chit phong xa sau thoi gian phéng xa t

- Khéi luong bi phong xa sau thoi gian phong xa t

t t
Am=m,-m=m,-m,2 T :m0[1—2 T]

- S6 nguyén tir bi phong xa sau thoi gian phong xa t

t t
Am=N,-N=N,-N,2 T :NO[I—Z T]

* X4c dinh s6 nguyén tir va khéi hrgng hat nhan méi tao thanh sau thoi gian phéng xa t
- Mot hat nhan bi phong xa thi sinh ra mdt hat nhan méi, do do s6 hat nhan mdi tao thanh sau thoi gian

phong xa t bang sé hat nhan bi phong xa trong thoi gian dé

t
N'=AN, :NO[I—Z TJ

- Khdi lugng hat nhan méi tao thanh sau thoi gian phong xa t:
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m'= N v
NA

(M' 1a khéi luong nguyén tir ciia hat nhan méi tao thanh, co gia tri xdp xi A' 14 s6 khéi cta hat nhan
méi tao thanh néu tinh theo don vi u)

1.2. Vi du minh hoa
Vi du 1: Ban dau c6 100g lugng chét phong xa $5Co v6i chu ki ban rd T = 5,33 nim. Sau 25 nam, khéi

lugng va s6 hat Coban con lai bao nhiéu?

A. m=3,873g;N =0,389.10> hat B. m=2,873g;N =0,286> hat
C. m=4,873g; N =0,490.10" hat D. m=3,365g; N =0,338.10> hat
Loi giai

t 25
Khoi luong Co con lai sau 25 ndm: m=m,.2 T = 100.2 °* ~3,873¢g

m 3,873

S6 hat Co con lai sau 25 nam: N = X N, = .6,02.10% =0,389.10% hat

Pap an A
Vi du 2: Ban dau ¢c6 m, =21 g chat phong xa 2°Po, chit nay phong xa ra hat o va bién thanh mot hat
nhan bén. Hay tim thé tich khi Heli sinh ra & diéu kién tiéu chuan trong thoi gian 30 ngay. Biét chu ki ban
ra ;,'Po la T =138 ngay

A. V=312 lit B. V =0,313 lit C. V=131 lit D. V=0,131 lit
Loi gidi

Phuong trinh phong xa: ;,°Po —; He+4y° Pb
Tur phuong trinh phong xa ta thdy c mot hat 2I°Po phong xa s& co 1 hat He tao thanh. Do d6 s6 hat
“He tao thanh dung bang s6 hat 21’Po di phong xa.

My = 2L 602.10% = 6,02.102

S6 hat 21°Po ban ddu la: N =
A 210

t 30
S6 hat #He tao thanh sau 30 ngay: N=N, [1 -2T ] =6, 02.1022.(1 -2 138 j =0,842.10%
Thé tich khi He sinh ra & diéu kién tiéu chuan sau 30 ngay:

22
Ve o g B842107 5y 40,313 gy

N, 6,02.10%

Pap an B

STUDY TIP

Thé tich khi ¢ diéu kién tiéu chuan V =n.22,4 (1) véin la s6 mol.
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Vi du 3: Cho mét hat nhan me 2“4” M phong xa ra tia phong xa x va bién d6i thanh hat nhan con ij C theo
phan ng: ‘;:: M- x+§f C. Sau mdt thoi gian khéi luong hat nhan me bi mat di 1a Am,,. Tinh khéi

luong hat nhan con tao thanh trong khoang thoi gian do
A A A A
A. m.=Am,.—  B. m.=Am,.— % C.m.= T LY
C M

Loi giai
Khi 1 hat nhan me bi mét di thi c6 1 hat nhan con duoc tao thanh. Do d6, s6 lugng hat nhan me bi phan ra
luén ludn bﬁng ) lugng hat nhan con tao thanh

Goi N, 1a s6 hat nhan con dugc tao thanh thi ta co

AN = AN, = N, =20y
AM
Khéi luong hat nhan con dugc tao thanh m.
Am,,
N A M M M
m.=—<M_ = NMC= -M. =Am, —*=m, =Am,, —<
NA NA NA M M
Khi khéi lugng ctia cac hat tinh gan dung bang s6 khéi thi
m. =Am,, M
MM
Pap an B
STUDY TIP

Ta c6 thé 1ap luén theo kiéu “Hoa hoc” nhu sau: vi khi 1 hat nhan me mat di thi ¢6 1 hat nhan con dugc tao
thanh, nén ti 1¢ & phuong trinh phan tmg 1a 1:1. Do d6 s6 mol ctia hat nhan me mat di bang s6 mol cua hat
nhan con tao thanh. Do d6

me _Am, = m. =Am,, M,
MC MM MM

Vi du 4: Ban dau c6 100g chat phong xa, v6i chu ki ban rd T = 5,33 niam. Coban phong xa ra hat o va

bién thanh Mangan. Hay tinh khéi luong ®Co da phong xa va khéi lwgng duogc tao thanh trong thoi gian

15 nam?
A. Am., =75,78g;m,, =70,06g B. Am_, =85,78g;m,, =80,06 g
C. Am_, =83,78g;m,, =78,06g D. Am_ =82,43g;m,, =79,05g

Loi gidi
Phuong trinh phan tmg: 5 Co —3¢ Mn +; He

Khbi lugng $2Co da phong xa sau 15 nam:
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: s
Am,, =m, (1—2 TJ:IOO[I—Z 533} =85,78g

Khéi 3$Mn duoc tao thanh la

My A A =85,78.%=80,06g

Co Co

Pap an B
Vi du 5: Ban ddu c6 m, (g) chat phong xa Co, chu ki ban rd T =5,33 nam. Coban phong xa ra o va

bién thanh Mangan 3$Mn. Sau bao lau thi ti s6 khi lugng $2Co con lai va khéi lugng Mangan 3¢ Mn tao

thanh bang 15
14
A. 5,33 nam B. 10,66 nam C. 21,32 nam D. 15,33 nam
Loi giai

.o 5 e g A . A A \ \ A \ c LY 14
Gia st thoi diém t ti s0 khoi lugng Mangan gg Mn tao thanh va khoi lugng §‘7’C0 con lai bang s

t t
Khéi lugng Co con lai la: mg, =m,2 ' :ACO.£.2 T

Khéi lwong Mangan tao thanh 1a: m,, =A,, Ny, =Ay,- =

t t
A 2T 2T 2T
Tu do ta co: Meo _ Co = 60.2 :ESLZI

m _t _t 14 _t
Mn AMn.[1—2 TJ 56.(1—2 Tj 27
t

:>2T=0,5:>%=1:>t=T=5,33

Pap an A

235
u 8 iy S s . A X
2 _— = bict chu ki ban rd cua ;U va 5°U lan luot 1a

Vi du 6: Ngay nay, ti 1& khdi luon

T, =7,04.10° nam, T, = 4,46.10° ndm. Tréai Dt dugc hinh thanh cich ngay nay 4,5 ti nam. Hiy tim ti 18

235

2 — =% taj thoi diém Trai Dat méi hinh thanh, biét trong qua trinh ton tai U va U

9 m,

khéi luong

khong dugc tao ra thém bdi cac phong xa

A. Zo_ 0 404 B. 2ot _ 0,303 c. Bo_0 04 p. Do _ 0,044
m, my, m,, m,,
Loi giai
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Goi m,,,m,, lan luot 1a khoi lugng ban dau cua ;°U va ;°U

Tai thoi diém hién tai, ti 16 khéi lwong mbi chit twong tmg con lai 1a:

ot t 4510
T T, 4,46.10°
m, m,2" m m, 2" 8§ 2%
—t="t - -1 = . —=0,303
m, = m, m, -— 1103 - 4;)541008
2 2 7,04.1
m,2 2 2

bap an B.
Vi du 7: Hién nay urani tu nhién chtra hai déng vi phong xa U va **U, véi ti 1& sb hat ** U va s6 hat
28U 1a 7/1000. Biét chu ki ban 13 U va ®*U lan lugt 1a 7,00.10° nam va 4,50.10° nam. Cach day

bao nhiéu nam, urani tw nhién c6 ty 1& s6 hat *°U vasd **U 1a3/100?

A. 2,74 ti nam B. 1,74 ti nam C. 2,22 ti nam D. 3,15 ti nam
Loi giai
4,
Tass 7
Hién nay, s6 hat **U va **U 1a s6 hat con lai, c6 ti 18 la; —2=—— = ,
= 1000
2T238
0238
—(to-t)
X 235 238 3 0,0 2 s 3
Céch day t nam, ti 1¢ so hat U va “°*U la —— néntacd: —= =
100 S 100
2 Tosg
0238
b
0235 2T235
o 7 t
: N, 2" 1000 Tosg LU
Lép ti sO ta dlIQC: Oasy = 1000 P 2 =2 [Tzsx Tzsz —__
—(to-t) 3 ot 30
NO235 2 Toss m 2T235
02382 Tosg
Z N
log30 log30
Tirdo t=——ti—=—— 22— =1,7404 ti nam.

Ty T 45100 7.10°

Pap an B
Vi du 8: Pong vi phong xa 2I°Po phan rd o, bién d6i thanh dong vi bén 22°Pb véi chu ki ban ra 1a 138
ngdy. Ban diu c6 mot mau 2°Po tinh khiét. Pén thoi diém t, tong s6 hat o va sé hat nhan 2°Pb (dugc
tao ra) gip 14 lan s6 hat nhan 2\°Po con lai. Gié trj cua t bang

A. 552 ngay B. 414 ngay C. 828 ngay D. 276 ngay

Loi giai

Ta c6 phuong trinh: ;,"Po —3 o +3° Pb
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t
Tai thoi diém t, s6 hat 2}°Po bi phan rd 1a: N, =N, (1 -2 Tj

Theo phuong trinh, ¢t 1 ;;°Po phan ra thi tao ra dugc 1 hat Joova 1 hat 2°Pb. Nhu vay, N, hat Po bi

phan rd thi N, hat Sava N, hat 2°Pb dugc tao thanh. Do d6 tong s6 hat tao thanh 1a 2N;.

t
- S6 hat Po con lai sau thoi gian t1a: N, =N, 2 T

t
2N0[1—2 T}
. 2N u
Theo bai ra, ta c6: —L = =14=2"T =8=t=3T =3.138 =414 ngay

t

2 N2 T

Pap an B
2. Bai toan tim chu ki phong xa
2.1. Phuwong phap
Str dung céac cong thirc vé sb hat, khdi lugng ciia lugng chat phong xa dd hoc ¢ phan trén.
2.2. Vi du minh hoa
Vi du 1: May dém xung ctia mot chat phong xa, trong lan do thir nhat dém duoc AN, hat phan ra trong
khoang thoi gian At. Lan do thtr hai sau 1an do thtr nhat 13 t, may dém duogc AN, phan ra trong cung
khoang thoi gian At. Tim chu ki ban r ciia chat phong xa. Biét AN, =100; AN, =10;t =1 ngay.

A. 0,825 ngay B. 0,301 ngay C. 0,251 ngay D. 0,515 ngay
Loi giai

Goi N, 1a s6 hat nguyén tir cia chat phong xa khi do ¢ 1an thir nhat. SO phan ra trong khoang thoi gian
\ X _A

At & lan do dau tién la: AN, =N, (1 2T j

Goi N, la s6 hat nguyén tir cia chit phong xa khi do & 1an thir hai. S phan i trong khoang thoi gian At

At
& 1an do thr hai 1a AN, =N2(1—2 T]

A
Lap ti so: N = = Ny
N2

AN, N [1 2Ath
1=

Mit khéc, ta c¢6 khi do 1an thtr 2 thi s6 hat ban du cta lan 2 chinh bﬁng s6 hat con lai sau khi do 14n 1, tire

t
la: N, =N, 2 7

t
Tedétaco =N N _os
AN, Ny o
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AN, ot 301

2 log

Vay chu ki la % =log,

Pap an B
Vi du 2: Bé do chu ki ban rd ctia mot chit phong xa ngudi ta ding may dém xung bat dau dém tir thoi
diém t, = 0. Dén thoi diém t, =12 gid, may dém duge AN, hat bi phan rd. Dén thoi diém t, =3t, =36

[N ’ A ~ 1 A ~ < A AN 4 3 1 ’ ~ o A r A
gi0, may dém dugc AN, hat da bi phan ra. Biet —L-=—, tim chu ki ban ra cua chat phong xa trén?
2

A.24h B. 12h C.30h D. 18h
Loi giai

Goi N, la sO hat nguyén tir cia chat phong xa & thoi diém ban dau

4
AN1=N0[1—2 Tj

S hat d4 bi phan ra ¢ thoi diém t,,t, 1an luot 1a: t
AN, =N, (1 - 2'T]

. AN
Lap ti so ta duogc: =
AN

Pap an B
3. Bai toan tinh tudi tho ciia ¢6 vat
Vi du 1: D6 phong xa cia mau tugng gd bang k 1an d6 phong xa ciia mot khic gb cung loai méi chit ha.
Tim tudi tho ctia mau tugng gd trén, biét chu ki ban rd ciia C,, 1a T. Cho biét k = 0,25;T = 5600 nim
A. 14200 nam B. 16200 nam C. 11200 nam D. 10200 nam
Loi giai

Goi H,,H lan luot 1a do phong xa cua khuc gs mai chdt va cua pho tuong cd.

t
Tacé: H=H,2 T =kH, = % — log,k = t=—Tlog,k

Véi k =0,25;T = 5600 nam ta dugc tudi tho ctia mau twong gd trén 1a
t=-T.log,k =-5600. log,0,25=11200

Pap an C
Vi du 2: 2°Pola chit phong xa ra hat o va bién doi thanh hat nhan chi 2°Po véi chu ki ban r la
T =138 ngay. Mot mau chit, ¢ thoi diém ban dau 13 Ponoli nguyén chét, ¢ thoi diém khao sat ti s6 khoi

lugng chi tao thanh va khdi luong Po con lai 14 0,2. Tim tudi tho cia mau chit trén?
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A. 30 ngay B. 27,60 ngay C. 90 ngay D. 36,94 ngay
Loi giai

Goi m, la khéi lugng ban d4u cta2’Po, thi tai thoi diém t, ta c6 khéi lugng Ponoli con lai la:

m,;, 0°

t
Khéi lugng 2°Po da phong xa la: Am,, = mo.[l -2 T)

210

Ctr mot hat nhan ;,"Po phong xa s& tao ra mot hat nhan °Po nén s6 mol cua ;,°Po dd phong xa bang

t
s6 mol ctia 22°Po tao thanh. Do d6 khéi lugng 2°Po tao thanh la: m,, = Am,, i—(l)g = mo.(l -2 T] 206

210
t
m{1-27 |2 .
Theo bai ra ta c6: 2 — - =0,2:>1_2t =0,2_210= 21
m,, m 2t - 206 103
=27 =1£:>t=—Tlog2£=—138.log2£=36,94
124 124 124

Pap an D
Vi du 3: Gia st tai mot thoi diém t nao do, ti 1¢ khéi lugng gitta 2°U va 2°U 14 0,005. Biét chu ki ban
rd cia 2°U va 2°U lan lugt 1a T, =7,04.10° nim va T, =4,46.10° nim. Khi Trai D4t bat dau hinh

238 238

thanh thi ti 1& khdi luong gitta 2°U va 2*U 1a 0,3. Biét trong qua trinh ton tai 2°U va 2°U khong

duogc tao ra thém bdi cac phong xa khac. Hay tim tudi tho cua Trai Dt tai thoi diém do?

A. 4,94.10° nam B. 5,94.10° nim C. 6,94.10° nam D. 4,44.10° nam
Loi giai
Goi m,,,m,, lan lugt 1a khéi lugng ban dau ciia ciia 2°U va 2°U

Tai thoi diém t, ti 16 khoi lugng mdi chét tuong trng con lai la:
t t

o K
m, mg.2 m, 2

- - = 0,3.2[T2 E j = 0,005

1 1

t t

o2t e

1 1

— |t
Tidotaes 2T T 20005 11 11

0,3 60 T, T 60
1) 0005 1 log, - oz, 5
) B0 1 7760 60 =4,94.10° nim
0,3 60 1 1

T 1
T, T, 4,46.10° 7,04.10°

Pap an A
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4. Bai toan tinh d¢ phéng xa

4.1. Phuwong phap

Do phong xa H ciia mot luong chét 1a dai luong dic trung cho tinh phong xa manh hay yéu cta luong
chat d6 va duoc do bang sd phén rd trong 1 gidy.

Don vi cua do phong xa la Beccoren (Bq). 1Bq =1 phan rd/s. Ngoai ra, don vi cua d§ phong xa con dugc
tinh bai don vi Curi (Ci). 1Ci=3,7.10"Bq

Do phong xa phu thudc vao sé hat nhan cua chit phong xa va ciing giam theo thoi gian voi quy luat ham

sO mu.

t t
H, =AN, =AN,2 T=H,2 T

H, 1a d6 phong xa ban dau: H, = AN,

H, 14 d6 phong xa tai thoi diém t

4.2. Vi du minh hoa

Vi du 1: Khéi lugng ban dau cia chit phong xa Na la m, =0,23g, chu ki ban ri T =62s. Tinh do

phong xa sau 10 phit. Sau bao lau do phong xa cta chit bang % d6 phong xa ban dau?

A. H=8,23.10°Bq,t = 413s B. H=3,82.10°Bq,t =413s
C. H=3,82.10°Bq,t =143,96s D. H=8,23.10°Bq, t =143,96s
Loi giai

1. 6 phong xa ban dau la:

_In2 0’2? 6,02.10” =6,73.10" (Bq)

m m,
H,=AN,=A—2N, *A—2.N, =
‘ MY T M 62
Do phong xa sau thoi gian 10 phut la:

600

t
H:HO'Z T:6,73.1019.2 62 :8)22.1016 (Bq)

2. Gia sir sau t gidy, 46 phong xa bang % d6 phong xa ban déu, ta co

H2T -+
E: 0 =2 T:l:i:—logzl:t:—Tlogzl:—6210gzl:143,96s
H, H, 5 T 5 5 5

Pap an D
Vi du 2: C6 hai miu chat phong xa c6 khéi luong ban dau gidng nhau. Tai thoi diém hién tai mau thu
nhit c6 tudi tho 16n hon miu thir hai 1a A= t,—t, =100 ngay va do phong xa clia miu thir nhit 1a
H, =605,15.10°Bq. Biét chu ki phong xa ciia P, 1a T =138 ngay. Tim d¢ phong xa H, ?
A. 10°Bq B. 1200Bq C. 2420,6Bq D. 1210,3Bq

Loi giai
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Goi Ho 13 d6 phong xa ban dau ciia mbi mau chét; goi t; va t2 1an luot 1 tudi tho ctia mau phéng xa thir

nhét va tht hai, ta co:

H H
H=H2T"T=2"T :H—1:>‘[1:—T10g2H—1

0 0

Lo Loy H
H,=H2"=2"T=—=t,=-Tlog,—=
HO HO

H H H
=>At=t —t,=T| log, —%—log,—L |=Tlog, —2%
1~ b [ g, H, 253 Hoj g, H,

At At 100

Tur d6 suy ra: 1og2%=—:>%= 2T =H,=H,2 T =60515.10°2% =10°Bq
1

1

II. BAI TAP VE HAT NHAN. PHAN UNG HAT NHAN
1. Bai toan dai cwong vé hat nhan, phin tng hat nhan
1.1. Phwong phap

Chung ta diém lai mot s kién thic va mot s luu y sau:

Ciu tao hat nhan 5 X

Pap an A

Trong d6 X 1a tén hat nhan, Z 14 s6 hiéu nguyén tr (hay s6 proton, hay sé thir tir trong bang tuan hoan), A

1a 56 khéi (hay tong sb nuclon trong hat nhén).
A=Z+N,N la s notron.

Pong vi

Pong vi la cac nguyén to céd cung sO proton nhung khac nhau vé s6 notron dan dén s6 khoi A khac nhau.

Vidyu C;’Cy' C

Do hut khoi

P hut khéi cta hat nhan xac dinh boi: Am = [Zmp +(A-Z)m, ] -m
Trong do:

-m, la khdi lugng ctia mot proton m, =1,0073u

- m, 1a khdi lugng cia mot notron m_ =1.0087u.

- m 12 khdi luong hat nhan

- Am 1a do hut khéi.

- Pon vi: u,kg,MeV /¢’

D6i don vi: lu=1,66055.10""kg =931,5MeV / ¢*

* Ning lwong lién két:

Nang luong lién két cua hat nhan xac dinh boi: AE, = Amc’

Trong do:
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- Am 12 do hut khéi.

- AE, la nang luong lién két.

. . .. . |[IMeV =10°eV
- Pon vi: MeV, eV va J. Bo6i don vi
leV=16.10"7

STUDY TIP

Vi lu=931,5 MeV/c? nén khi tinh ning luong lién két, néu d6 hut khéi tinh don vi 13 u thi ta c6 don vi

ctia nang luong lién két 1a MeV.

* Ning lwong lién két riéng:
Ning luong lién két riéng cua hat nhan 1a ning lwong lién két tinh cho mdi nuclon:
— AE"lk

AE lkr — A
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II. BAI TAP VE HAT NHAN, PHAN UNG HAT NHAN
1. Bai toan dai cwong vé hat nhan, phin tng hat nhan
1.1. Phwong phap
Chung ta diém lai mot s kién thie va mot sd luu y sau:
Ciu tao hat nhan X
Trong d6 X 14 tén hat nhan, Z 1a s6 hiéu nguyén tir (hay sb proton, hay sb thtr tu trong bang tuan), 4 13 sd
khéi (hay tong s6 nuclon trong hat nhén).
A=Z+ N, Nlasb notron.
Pong vi
Pong vi la cac nguyén td co cung sb proton nhimng khac nhau vé s notron dan dén s6 khéi 4 khac nhau.
Vidu 2C; C; C
Po hut khoi
P hut khéi ctia hat nhan xéc dinh boi: Am =| Zm, +(A=Z)m, |-m
Trong d6: - m, 1a khdi lugng cia mot proton m, =1,0073u
- m, 1a khdi lwong ctia mot notron m, =1.0087u
- m 13 khéi lwong hat nhan.
- Am 1a @t hut khoi.
- Pon vi: u, kg, MeV/c?
Doi don vi: 1u =1,66055.10" kg = 931,5MeV/c?
* Niing lwong lién két:
Nang lugng lién két cua hat nhan xac dinh boi: AE, = Amc?
Trong d6: - Am 1a dot hut khéi.
- AE, 1a ning lugng lién két.
IMeV =10°eV

-Pon vi: MeV, eV va J. Ddi don vi
leV=16.10"7J
* Nang lwong lién két riéng:

Nang lugng lién ket riéng cua hat nhan 1a nang luong lién ket tinh cho moi nuclon: AE, = —*

STUDY TIP

Vi lu =931,5MeV/c® nén khi tinh ning luong lién két, néu do hut khdi tinh don vi 13 u thi ta ¢6 don vi cta

ning luong lién két 1a MeV.
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II. BAI TAP VE HAT NHAN, PHAN UNG HAT NHAN
1. Bai toan dai cwong vé hat nhan, phin tng hat nhan
1.2. Vi du minh hoa

Vi du 1: So véi hat nhan ’}Si, hat nhan 3'Ca c¢6 nhiéu hon

A. 11 notron va 6 proton B. 5 notron va 6 proton
C. 6 notron va 5 proton D. 5 notron va 12 proton
Loi giai

S6 proton cua Si 1a 14, ciia Ca 1a 20. Vay Ca nhiéu hon Si 20 —14 = 6 proton.

S6 khdi ctia Si 1a 29 suy ra sb notron ctia Sila 2914 =15. Cta Cala 40-20=20.

Vay Ca hon Si 25—15 =5 notron.

Vi du 2: Phat biéu nao sai khi noi vé& hat nhan nguyén tir:
A. hat nhan mang dién duong vi s6 hat duong nhiéu hon hat 4m.
B. sb nucleon ciing 1a s6 khdi A.
C. tong s6 notron = s6 khdi A — bac s6 Z.
D. hat nhan nguyén tir chtra Z proton.

Loi giai

Pap an B

A. Sai. Hat nhan mang dién duong vi hat nhan gém céc proton mang dién duong va cic notron khong

mang dién, chir khong phai do sd hat duong nhiéu hon hat 4m. Trong hat nhan khéng c6 hat nao mang

dién tich am.
B. bung. SO nuclon 1a tdng s6 proton va notron trong hat nhan, va la s6 khoi.

C. Dung. Hat nhan nguyén tir chtra Z proton.

Pap an A

Vi du 3: Biét m, =1,007276u,m, =1,008665u va hai hat nhan Neon [y Ne, ;He c6 khdi luong lan luot

my, =19,98695u , m, =4,001506u. Chon cau tra 101 ding:
A. Hat nhan Neon bén hon hat o
B. Hat nhan o bén hon hat Neon.
C. C4 hai hat nhan Neon va o déu bén nhu nhau.
D. Khong thé so sanh do bén cua hai hat nhén.

Loi giai

D¢ so sanh do bén virng cua céac hat nhan, ta so sdnh nang luong lién két riéng. Ta c6 nang luong lién két

riéng cua He va Ne la:

Trang 1



AE, (2. 1,007276 +2.1,008665 — 4, 001506).93 L5

AEy, . = 4 - = J =7,073811(MeV)
AE 10.1,007276 +10.1,008665 —19,98695).931,5
AE'lkr—Ne = — = ( ) = 85 0323245(MCV)
A 20

Ne
Vay hat nhan Ne bén viing hon.

Pap an A
Vi du 4: Sau khi duoc tach ra tir hat nhan He, tong khéi lwong ciia 2 proton va 2 notron 16n hon khéi
lwong hat nhan }He mot lugng 14 0,0305u. Néu 1u = 931MeV/ ¢?, ning lugng tmg véi mdi nuclon, du dé
tach chung ra khéi hat nhan 4 He 1a bao nhiéu?

A. 7,098875 MeV B. 2,745.10°] C. 28,3955 MeV D. 0.2745.10"° MeV
Loi giai

Ning luong can tim chinh 14 niang lugng lién két riéng

AE,, .. Amc®  0,0305.931

_ lkr—He
AEvlkr ~He —
A 4

=7,098875(MeV)

He

Pap an A
Vi du 5: Cho ba hat nhan X, Y va Z c6 s nuclén twong tng 1a A4, ,4,,4, v6i 4, =24, =0,54,. Biét
ning lugng lién két cua timg hat nhan twong ting 1a AE,,AE,,AE, véi AE, < AE, < AE,. Sip xép cac
hat nhan nay theo th{r tu tinh bén vitng giam dan la:

A Y, X, Z B.Y,Z X C.X,Y,Z D.Z,X,Y
Loi giai

Theobairataco 4, =24, =0,54, => 4, > A4, > 4,

AE‘Z_AE‘X_AE'Y

Ma AE, < AE, < AE, nén suy ra
z X Y y E, E, E,

Vay nang luong lién két riéng giam dan theo tht tu Y, X, Z. Hay néi cach khéc, tinh bén viing giam dan

theo thi tu Y, X, Z.

Pap an A
Vi du 6: Hat nhan ?D (doteri) c6 khdi luong m = 2,00136u .
Biét m =1,0073u; m =1,0087u . Hay xac dinh d6 hut khdi ctia hat nhan D.
A. 0,0064u B. 0,001416u C. 0,003u D. 0,01464u
Loi gii
D6 hut khéi ciia hat nhan D 1a
Am=Zm, +(A-Z)m, —m, =1,0073+1,0087 — 2,00136 = 0,01464u
Pap an D
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Vi du 7: Hat nhan D (doteri) c¢6 khdi lugng m =2,00136u. Biét m=1,0073u; m=1,0087u,
¢ =3.10m/ s . Hiy xac dinh ning luong lién két ciia hat nhan D
A. 1,364 MeV B. 1,634 MeV C. 13,64 MeV D. 14,64 MeV
Loi gidi
Ta c6 ning luong lién két ctia hat nhan D 1a
AE, =Amc’ = (Zmp +(A=Z)m, —mD)c2
=(1,0073 +1,0087 —2,00136).931,5 = 13,64 MeV

Pap an C

Vi du 8: Hat nhan :D (doteri) c6 khéi lugng m =2,00136u. Biét m=1,0073u; m=1,0087u,;

¢ =3.10°m/ s. Hiy xéac dinh nang luong lién két riéng ctia hat nhan D

A. 1,364 MeV/nuclon B. 6,82 MeV/nuclon
C. 13,64 MeV/nuclon D. 14,64 MeV/nuclon
Loi giai

Ta c6 niang luong lién két riéng ctia hat nhan D 1a

AE - AE, _ (Zmp +(A—Z)mn —mD)c2
lkr A A

B (1, 0073 +1,0087 -2, 00136).93 1,5 13,64
= 5 =

=6,82 MeV
Pap an B
Vi du 9: Hat han B ¢6 ban kinh gip 2 1an ban kinh cta hat nhan A. Biét rang s6 khdi cua A 1a 8. Hay xac
dinh s6 khdi cta B.
A. 70 B. 64 C.16 D. 32
Loi giai

Ta c6 ban kinh hat nhan xac dinh boi R =1,2.107" 3/— (m) nén do do
= 3’— ‘f < A4, =64

Vi du 10: M6t 16 phan tmg phan hach c6 cong suit 200 W. Cho rang toan bd ning luong ma 16 phan tmg

Pap an B

nay sinh ra déu do sy phan hach cua *°U va dong vi nay chi bi tiéu hao boi qué trinh phan hach. Coi mdi
nim c6 365 ngdy; mdi phan hach sinh ra 200 MeV; s6 A-vo-ga-dro N , =6,02.10" mol ™. Khéi lugng
**U ma 16 phan tng tiéu thu trong 3 nim 1a:

A 46160 B. 461,6 kg C. 2308 ke D.2308 ¢

Loi giai
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Nang lugng ma 10 phan Ung tao ra trong 3 nam la:

0 =3.86400.365.200.10° =1,89216.10" (J)

Vi mot phan hach tao ra 200 MeV = 3,2.10"'J nén s6 phan hach trong 3 nam la:

= Lﬂ =5,913.10"
3,2.10

Mot phan hach s& tiéu hao 1 nguyén tir U, nén s6 nguyén tir U bi tiéu hao ciing chinh 1a
N =5,913.10%. S6 mol ctia **U b tiéu thu 1

26
n= N :% = 982,226 mol
N, 6,02.10

Khéi lugng cia **U ma 16 phan tmg tiéu thy 1a:
m=n,=982,226.235=230823,09 g ~ 230,8 kg

Pap an C
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1.3. BAI TAP TU LUYEN
Cau 1: Hat nhan '}O ¢6
A. 8 proton; 17 notron B. 9 ptoton; 17 notron
C. 8 proton; 9 notron D. 9 proton; 8 notron.
Cau 2: Hat nhan c6 3 proton va 4 notron c6 ki hiu la
A. X B. ;X C. X D. /X
Ciu 3: S6 notron ctia 728 1a bao nhiéu?
A.23 B. 36 C.13 D. 49
Cau 4: Trong cac ky hi¢u sau. Ky hiéu nao 1a ky hi€u cua proton?
A, p B. |p C.'p D. khong dap an
Cau 5: Trong cac ky hi¢u sau. Ky hiéu nao 1a cua electron?
A. je B. e C. Je D. khong dap an
Cau 6: Trong cac ky hi¢u sau. Ky hi€u nao la ctia notron?
A. on B. n C. n D. khong dap an
Chu 7: Ky hiéu ;H 1a ctia hat nhan?
A. hidro B. triti C. doteri D. notron
Cau 8: Tu ki hiéu cua mot hat nhan nguyén tir 1a ;’ X, két luan nao dudi day chua chinh xac
A. Hat nhan ctia nguyén tir nay c6 6 nuclon.
B. Diy la nguyén t6 dung thir 3 trong bang HTTH
C. Hat nhan nay c6 3 proton va 3 notron.
D. Hat nhan nay c6 3 proton va nhiéu electron.
Cau 9: Khang dinh nao dang vé hat nhan nguyén tir?
A. lyc tinh dién lién két cac nuclon trong hat nhan.
B. Khéi luong ctia nguyén tir xap xi khdi lvong hat nhéan.
C. Ban kinh ctia nguyén tir bang ban kinh hat nhan.
D. Dién tich ctia nguyén tir bang dién tich hat han.
Cau 10: Hat nhan dugc ciu tao tur nhirng hat nho hon 1a
A. electron va proton B. electron va notron

C. proton va notron D. electron, proton va notron.

Cau 11: Proton chinh la hat nhan nguyén tur
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A. Cacbon 2C B. Oxi O C. Heli ;He D. Hidro |H

Céu 12: Lién hé ndo sau ddy cua don vi khéi lwong nguyén tir u 13 sai?
A. u ¢ tri sO bing 3 c6 khoi luong cua dong vi ';C

B. khéi lwong ctia mot nuclon x4p xi ban 1 u
C. Hat nhan /X c6 khdi luong xép xi Z.u

MeV

2
c

D. lu =931,5

Céu 13: Cac hat nhan c6 cung s proton véi nhau goi 1a

A. DBong vi B. Dong ding C. Pong phan D. Dong khdi
Cau 14: Chon phat biéu dang ddi voi hat nhan nguyén tir

A. Khdi lugng hat nhan xem nhu khéi lugng nguyén ti

B. Ban kinh hat nhan xem nhu ban kinh nguyén tr

C. Hat nhan nguyén tir gdm céc hat proton va electron

D. Luyc tinh dién lién két cac nuclon trong nhan nguyén tir.
Céu 15: Chit dong vi la:

A. cac chat ma hat nhan cing s6 proton.

B. c4c chit ma hat nhan cung s nucleon.

C. cic chit cling mét vi tri trong bang phan loai tun hoan.

D. A va C dung.
Céu 16: Viét ky hiéu 2 hat nhan chira 2p va 1n; 3p va 5n:

A X vayy B. )X valy C.,xvay D. X vayy
Cau 17: Chon cau dung.

A. Hat nhan cang bén khi d6 hut khdi cang 16n.

B. Trong hat nhan s proton ludn ludn bang s notron.

C. Khdi luong cua proton nhé hon khéi lwong cua notron.

D. Khéi lugng ciia hat nhan bang tong khdi lwong cia cac nuclon.
Cau 18: Chon tra 101 ding. Ki hi¢u cta hai hat nhan, hat X ¢c6 mdt proton va hai notron; hat Y c6 3
Proton va hai notron; hat 3 c6 3 proton va 4 notron la

A. /XY B. [ X;%Y C..X;%y D.’X;Y
Cau 19: Trong nguyén tir ddng vi phong xa U co:

A. 92 electron va téng sb proton va electron 1a 235
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B. 92 proton va tong sb proton va electron 14 235
C. 92 proton va téng sb proton va notron la 235
D. 92 proton va tong s6 notron 13 235
Céu 20: Phat biéu nao sai khi noi vé hat nhan nguyén tu:
A. Nhan mang dién duong vi sé hat dwong nhiéu hon hat am.
B. S6 nucleon ciing 14 s6 khdi A.
C. Téng s6 notron = s6 khdi A —bac s6 Z.
D. hat nhan nguyén tir chtra Z proton.
Céu 21: DPon vi khéi luong nguyén tir 1a:

A. Khdi luong ciia mot nguyén tir hydro.
1 .
B. o khoi lugng cia mot nguyén tu cacbon 12

C. Khéi luong ciia mot nguyén tir Cacbon.
D. Khéi lugng ctia mot nucleon.
Cau 22: Pong vi hat nhan ]Li 13 hat nhan co:
A. Z=3,4A=6. B. Z=3,4=8. C.Z=4,4=17. D. B, A déu diing
Cau 23: Hat nhan nguyén tu duoc cAu tao tur:
A. Céc notron B. Céc nuclon C. Céc proton D. Céc electron
Cau 24: Don vi do khéi lugng trong Vat li hat nhan.
A. Pon vi do khéi luong nguyén tir (u). B. Kg
C. Pon vi eV/c® hoic MeV/c’ D. Tét ca déu ding
Céu 25: Cac hat nhan c6 ciing s6 Z nhung khac nhau vé sb A goi la:
A. Pong vi. B. Dong ding. C. Dong phan. D. Ddng khdi.
Chu 26: Nguyén tir 8. Tim khoi lugng hat nhan cia luu huynh theo don vi u? Biét m, =1,00728u;
m, =1,00866u; m, =5,486.10"u.
A.36u B. 36,29382 u C. 36,3009518 u D. Pép an khac
Céu 27: Nguyén tit }7S. Tim khdi lugng nguyén tir ciia lyu huynh theo don vi u? Biét m, =1,00728u;
m, =1,00866u; m, =5,486.107"u.
A.36u B. 36,29382 u C. 36,3009518 u D. Pép an khac
Céu 28: Tinh chit hoa hoc ciia mdt nguyén tir phu thudc vao

A. Nguyén tir s6 B. S6 khoi C. Khdi luong nguyén tir D. S6 cac dong vi
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Cau 29: Biét khdi lwong cia lu =1,66055.10 kg , lu =931, 5MeV/c* . Hiy d6i IMeV/c? ra kg?

A. 1,7826.10 " kg B. 1,7826.10 kg C. 1,7826.10 ” kg D. 1,7826.10 kg
Céu 30: Khoi lugng cia proton 1a m, =1,007284. Tinh khoi luong p theo MeV/c’. Biét
lu =931,5MeV/c?

A. 9383 B.931,5 C. 940 D. 939,5
Cau 31: Khdi luong cuia mot notron la m, =1,00866u. Tinh khdi lugng n theo MeV/c’. Biét
lu =931,5MeV/c®

A. 9383 B.931,5 C. 940 D. 939,6
Cau 32: Khoi lugng cia e 1a m, = 5,486.10*u. Tinh khéi lugng e ra MeV/c*. Biét lu = 931,5MeV/c’

A. 0,5 B.1 C. 0,51 D. 0,55
Céu 33: Tim phat biéu dting?

A. Khéi luong cia mot hat nhan luén nhé hon téng khéi luong cua cac hat tao thanh hat nhan do.

B. Khdi luong cuia mot hat nhan luén br:ing téng khdi lugng cua céc hat tao nén noé vi khéi lugng bao
toan.

C. Khéi lugng cuia hat nhan 16n hon khéi lugng ciia tong hat tao thanh no vi khi két hop electron dong
vai tro chét két dinh nén d3 hop véi proton tao nén notron.

D. Khoéng co phat biéu ding.

Cau 34: Cong thirc tinh @6 hut khéi ctia nguyén to /X .
A Am=(Zm,+(A=Z)m,)-m,. B. Am =0.
C. Am=(Zm, +(Z—A)m,)-m,. D. Am=m, —(Zm,+(Z - A)m,).

Céu 35: Cong thuc tinh nang luong lién két?

A. W, =mc’ B. W, = Am.c’

2 2

C.w, - Am.c D. W, - Am.c
A Z

Cau 36: Cong thic tinh niang luong lién két riéng?

A. W, =mc’ B. W, =Amc’

2 2

C.w, - Am.c D. W, - Am.c
A Z

Céu 37: Nang luong lién két 1a:

A. Ning luong dung dé lién két cac proton.
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B. Ning lugng dé lién két cac notron.
C. Ning lugng dung dé lién két tat ca cac nuclon.
D. Ning lugng dung dé lién két mot nuclon.

Céu 38: Ning luong lién két riéng 1 ning luong dé
A. lién két mot nuclon.
B. lién két tat ca cac nuclon.
C. lién két cac electron.

D. lién két cac e va nuclon.
Cau 39: Khéi luong ciia hat nhan Heli ;He 1a m,, = 4,00150u. Biét m, =1,00728u; m, =1,00866u .
lu =931,5MeV/c? . Tinh ning luong lién két riéng cia mdi hat nhan Heli?
A.7]) B. 7,07eV C. 7,07MeV D. 70,7eV
Cau 40: Nang luong lién két cia 2 Ne 1a 160,64 MeV. Xac dinh khdi luong ciia nguyén tir Ne? Biét
m, =1,00866u;m, =1,0073u;1u =931,5 MeV/c®
A. 19,987g. B. 19,987 MeV /c* . C. 19,987 u. D. 20 u.
Cau 41: Nguyén tir sit 3 Fe c6 khi lugng 14 55,934939u.
Biét m, =1,00728u;m, =1,00866u;m =5,486.10"u. Tinh ning luong lién két riéng cia hat nhan sit?
A. 7,878 MeV/nuclon B. 7,878 eV/nuclon C. 8,7894 MeV/nuclon D. 8,7894 eV/nuclon
Cau 42: Mot hat nhan 6 sb khdi A, s proton Z, nang luong lién két E K - Khoi lugng préton va notron

tuong tmg la m, va m,, van toc anh sang la c. Khoi lugng cua hat nhén do la

A. Amn+Zmp—ELK/02. B. (A—Z)mn+Zmp—ELK/cz.

C.(A=Z)m,+Zm, +E, /. D. Am,+Zm,+E /.

Ciu 43: Hat nhan §Co c6 khdi lugng 59,940(u), biét khdi lugng proton: 1,0073(u), khdi lugng notron la

1,0087(u), nang lugng lién két riéng cua hat nhan $2Co 1a (lu =931MeV / c2) :

A. 10,26 (MeV). B. 12,44 (MeV). C. 8,53 (MeV). D. 8,444 (MeV)
Cau 44: Hat nhan doteri 2D c6 khdi lwong 2,0136u. Biét khdi lugng ctia proton 1a 1,0073u va khéi lugng
ctia notron 1a 1,0087u. Ning luong lién két riéng cua hat nhan 2D 14, biét 1lu =931,5MeV / ¢*

A. 1,86 MeV. B. 2,23 MeV. C.1,1178 MeV. D. 2,02 MeV.

Chu 45: Biét m, =1,007276u;m, =1,008665u va hai hat neon J; Ne, He c6 khéi lugng lan lugt
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my, =19,98695u;m, =4,001506u . Chon tra 161 ding

A. Hat nhan neon bén hon hat « B. Hat nhan & bén hon hat neon

C. Ca hai hat nhan neon va @ déu bén nhu nhau D. Khong thé so sanh do bén cua hai hat nhan
Cau 46: : Uranni thién nhién c6 khdi luong nguyén tir m =237,93u gdm hai dong vi chinh 1a *°U va
280 . Khoi lugng hat nhan ciia *°U 1a m, =234,99u va **Ula m, =237,95u . Ti 1é cac ddng vi trong
uranni thién nhién la

A. 6,8% U va93,20% **U B. 0,68% **U va 99,32% **U

C. 99,32% U va 0,68% **U D. 93,20% *°U va 6,8% **U
Cau 47: Khéi luong hat nhan **U 13 m =234,9895MeV, khdi luong proton 1a 1,0073u, khéi lwong
notron 1a 1,0087u. Nang luong lién két ctia hat nhan 2°U

A. W, =248 MeV. B. W, =2064 MeV. C. W, =987 MeV. D. W, = 1794 MeV
Ciu 48: Mot hat nhan & Co c6 khéi lugng m =59,9405u. Biét khoi lwong proton 14 1,0073u, khdi lugng
notron 1a 1,0087u. Biét 1u =931,5MeV / ¢*. Nang lugng lién két riéng cua hat nhan la:

A. 8,44 MeV/nuclon B. 7,85 MeV/nuclon C. 8,86 MeV/nuclon D. 7,24 MeV/nuclon
Céu 49: Can ning luong bao nhiu dé tach cac hat nhan trong 1 gam 3He thanh cac proton va notron ty

do? Cho biét my, =4,0015u;m, = 1,0087u;mp =1,0073u;1u.1¢* =931MeV .

A. 5,36.10"J B. 4,54.10"J C. 6,83.10"] D. 8,27.10"]

CAu 50: Sau khi dugc tach ra tir hat nhan § He tong khdi lugng cua 2 protén va 2 notrdn 16n hon khoi
lwong hat nhan mot 3 He mot lugng 12 0,0305u. Néu 1u = 931MeV / ¢*, nang lugng tng v6i mdi nuclon,

du dé tach ching ra khoi hat nhan 4He 1a bao nhiéu?
A. 7,098875 MeV B. 2,745.10"] C. 28,3955 MeV D. 0,2745.10"°J

Cau 51: : Khdi luong hat nhén doteri (D) 1a m =1875,67MeV / ¢*, proton 1a 938,28 MeV / ¢* va notron

12 939,57MeV / ¢*, Ning lugng lién két cta hat nhan doteri 1a:

A. W,=1,58MeV  B. W, =2,18 MeV C. W,, = 2,64 MeV D. W, =325 MeV

DAP AN
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1-C 2-D 3-A 4-B 5-C 6-A 7-C 8-D 9-B 10-C

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

21-B 22-D 23-B 24-D 25-A 26-D 27-D 28-A 29-D 30-A

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

41-C 42-B 43-D 44-C 45-A | 46-B 47-D 48-A | 49-C 50-A

51-B

HUONG DAN GIAI CHI TIET
Cau 1: Dap an C

CAu tao hat nhén la: ;‘X trong d6 X 1a té€n hat nhan, Z la s6 hiéu nguyén tir (sé proton), A la s6 khéi, N 1a

s6 notron véi N = A —Z . Quy vio cong thirc: ¢ O thi suy ra c6 8 proton va 9 notron.

Cau 2: Dap an D
Z=3=A=N+Z=4+3=7=] X.
Cau 3: Dap an A
N=A4A-7Z=36-13=23.
Cau 4: bap an B
Proton duoc ky hiéu 1a | p
Cau 5: Pap an C

0

Electron dugc ky hiéu la: ~ e

Cau 6: Dap an A
Notron dugc ky hiéu 1a: ;n do notron khong mang dién

Cau 7: Dap an C

Nguyén tir H c6 3 dong vi 1a: | H goi 1a hidro; >H c6 tén goi 14 doteri va dong vi thir hai 1a: > H goi 1a
triti.

Cau 8: Pap an D

Nguyén tir X ¢6 ky hiéu 1a: X thi ta s& suy ra duge: nguyén tr X c6 6 nuclon; ¢6 3 proton va 3 notron;
1a nguyén t6 dtng thir ba trong bang tuin hoan cac nguyén té héa hoc. Vi sb proton bang s electron nén
néu néi hat nhan nay c6 3 proton nhiéu hon electron 14 sai.

Cau 9: Dap 4an B
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Lop vo nguyén tir duoc cAu tao boi céc hat electron c6 khdi luong rat nho so véi khoi luong cua cac hat
nuclon (nho hon ¢& 1840 1an) nén khéi lwong nguyén tir tap trung chii yéu & hat nhan. Khdi lwong nguyén

tir dugc 1ay gan dung bang khdi lwong hat nhan.

Cau 10: Pap an C

Hat nhan dugc ciu tao tir cac hat nho hon 1a proton va notron. Con hat electron nam & 16p vo nguyén tu.
Caull: Pap an D

Proton chinh 1a hat nhan nguyén t | H

Cau 12: Pap an C

Mot hat nhan § X sé& ¢o khéi lwong nguyén tir xap xi A.u chtr khong phai 1a Z.u nén ¥ C 14 sai.
Cau 13: Pap an C

On lai dinh nghia: Cac hat nhan c6 cung s proton voi nhau goi 13 ddng vi ctia nhau.

Cau 14: Pap an A

Cau nay da dugc dé cap dén trong ndi dung cau 11.

Cau 15: Pap an D

Chét dong vi 1a cac chit ma ma hat nhan co cung sb proton hay néi cach khéc 13 cac chat cung mot vi tri
trong bang phan loai tuan hoan hoa hoc.

Cau 16: Pap an B

Hat nhan chaa 2p va In duge ky hiéu 1a X ; Hat nhén chira 3p va 5n duoc ky hiéu la: jY .

Cau 17: Pap an C

Taco: m, =1,67262. 10% kg va m,=1,67493.10"" kg nén khdi lwong hat proton nhé hon khéi luong hat
notron.

Cau 18: Pap an D

Theo dit kién dé bai cho thi ky hi€u ctua hat nhan X va Y la: 13 X; ;Y .

Cau 19: Pap an C

Trong nguyén tir ddng vi phong xa 2°U  thi ta thiy c6 92 proton va tong s6 proton va notron la 235.

Cau 20: Pap an A

Nhan mang dién duong vi sb hat duong nhiéu hon hat am 14 sai.

Cau 21: Pap an B

Pon vi khdi lwong nguyén tir 1a % khéi lwong ctia mot nguyén tir cacbon 12.

Cau 22: Pap an B
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Hat nhan Li c6 ba dong vi la: $Li;] L} Li.

Cau 23: Dap an
Céc hat nhan nguyén tir duoc cAu tao tir cac hat nuclon.

Cau24: Pap an D

Pon vi do khéi luong trong Vat 1y hat nhan 1a: kg; Pon vi eV /¢* hoic MeV /¢*; Pon vi do khéi luong
nguyén tu (u).

Cau 25: Pap an A

Céc hat nhan c6 cung s6 Z nhung khac nhau vé sé A goi 1a dong vi.

Cau 26: Pap an D

Khoi luong hat nhan cta luu huynh theo don viu la :

m=m .p+m,.(A-p)=1,00728.13+1,0086(36—13) = 36,29244

Khong c6 dap an trung nén chon dap an khac.

Cau 27: Pap an D

Gidng cau 29

Cau 28: Dap an A

Tinh chat hoa hoc ctia mot nguyén tir phy thudc vao nguyén tir sb.

Cau 29: Pap an D
5 lu =1,66055.10""k;

Theo dérataco: 4 -~ &

lu=931,5MeV / ¢*

= 931,5MeV / ¢* =1,66055.10" kg

= 1MeV /c* =1,7826.10 kg

Cau 30: Pap an A

Khdi lugng cua proton tinh theo MeV / ¢* 1a:

m,=1,00728u =1,00728.931,5 = 938,28132(MeV / cz)

Cau 31: Pap an D

Khdi lwong cta notron theo don vi MeV /¢* 1a:

m, =1,00866u =1,00866.931,5 = 939,56679(MeV / cz)

Cau 32: Pap an C

Khdi lwong cua electron theo don vi MeV /c* 1a:
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m, =5,486.10"u = 5,486.10.931,5
=0,51 10209(MeV / 02)

Cau 33: Dap an A

Khéi luong cua hat nhan luén nhé hon br:ing téng khdi lugng cua cac hat tao thanh hat nhan do.

Cau 34: Dap an A

Cong thirc tinh d6 hut khéi ctia nguyén t6 2 X la:

Am:(Z.mp +(A—Z).mn)—m

Cau 35: Pap an B
Cong thure tinh nang lugng lién két 1a W,, = Am.c’
Cau 36: Pap an C

N W, Amc’
Nang luong lién két riéng la: W, = 7”‘ = %

Cau 37: Pap an C

Ning luong lién két 1a nang luong dung dé lién két tat ca cac nuclon.
Cau 38: Dap an A

Ning luong lién két riéng 1a ning luong dung dé lién két mot nuclon.
Cau 39: Pap an C

Ning luong lién két riéng ctia mdi hat nhan Heli 1a:

lkrHe — WZHQ N (_mX +(Z.mp +(f_Z)m” ))‘93 s =7,07MeV

Cau 40: Pap an C

Ta c6 ning luong lién két ctia nguyén tir 2 Nela 160,64 MeV. Theo cong thire tinh ta dugc:

Wlk
=-m, +m Z+(A—-Z7Z)m
931,5 vty Z % )",
160, 64
=N 60,6 =—m,, +1,0073.10+10.1,00866
931,5

< my, =19,987u.
Cau41: Pap an C
Ning luong lién két ciia hat nhan sét 1a:

W, = mp.Z+(A—Z).mn —mp,
=1,00728.26+1,00866.30-55,934939=1,263001u

Ning luong lién két riéng cta hat nhan X 1a:
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W, =8,7894(MeV)

Cau 42: Pap an B
Taco: E, :(mp.Z+mn (A—Z)—m).c2

>m=m,Z+m, (A—Z)—%

Cau43: Pap an B

Ning luong lién két ciia hat nhan 1a:

W, =1,0073.27+1,0087.33-59,94 = 0,5442u
Ning luong lién két riéng 1a:

W, - \Zlk _ 0,542(2).931 _8,444

Cau 44: Pap an C

Ning luong lién két riéng cua hat nhan ’D la:

1,0073.1+1,0087.1-2,0136
Wlkr = 5

Cau 45: Pap an A

93L5+1,1178MeV .

Dua vao cong thirc tinh nang lugng lién két riéng cua hat nhan ta dugc hat nhan neon bén hon hat « .

Cau 46: Dap an B

Goi ty 18 cta cac dong vi **U va **U 1an luot 1a a va b. Theo dé ra c6 hé phuong trinh la:

a+b=100 a=0,68
=
a234,99+b237, 95 — 237’93 b= 99,32
a+b

Cau47: Pap an D

Ning lugng lién két cua hat nhan la: W, =1794MeV .

Cau 48: Dap an A

Ning luong lién két ciia hat nhan la:

W, =1,0073.27+1,0087.33 -59,9405
=0,5437u=506,45655MeV.

Vay ning lugng lién két riéng cua hat nhan 1a:

W, =8,44MeV .

Cau49: Pap an C

Ning luong lién két ciia hat nhan 1a:

W, =1,0073.2+1,0087.2-4,0015=0,0305u
=28,3955MeV=6,83.10""J.
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Cau 50: Pap an A
Theo d& cho ta c6: Am =0,0305u = 28,3955MeV nén nang luong can dé tach mdi nuclon ra khoi hat

nhan la: W, = “;”‘ = 28’1955 =7,098875MeV .

Cau 51: Pap an B

Ning luong lién két ciia hat nhan doteri 1a:

W, =938,28+939,57-1875,67 =2,18MeV .

2. Bai toan nang luwgng, cac dinh luat bio toan trong phan rng hat nhan
2.1 Phwong phap

Dé lam t6t cac bai tap dang ndy, ching ta cAn nam viing cac kién thirc sau:

«  Biéu thirc tinh ning lugng toa ra, thu vao ciia phan ting hat nhan

«  MGdi lién hé giita dong ning va dong lugng cua hat

*  Phuong phap chung giai bai todn phan ing hat nhan

* Biéu thirc tinh ning lwong to6a ra, thu vao ciia phéan wng hat nhan

Xét phan tng hat nhan

7 A+7 B>y C+7 D

Ta c6 nang lugng tda ra hay thu vao cia phan tng hat nhan la

AE = (mn, —ms)c2

Néu AE > 0thi phan tng téa ning luong, néu AE >0 thi phan Gng thu ning luong.

Str dung dinh luat bao toan ning luong toan phan trong phan tng hat nhan, ta hoan toan c6 thé chimg
minh dugc AE con ¢ thé duoc tinh boi cong thirc sau (4 cong thirc dudi day rat quan trong va ta can
phai nhé 1d!)

AE :(mn, —ms)c2 2[(mA +mB)—(mC +mD)]c2

= (Ams —Amt)c2 = I:(AmD +Amc)—(AmA +Am,, ):I c?

=AE, —AE,, = (AEsz +AE, ) - (AElkA + AElkB)

=K -K, =(KD +KC)—(KA +KB)

Trong do

m,,my,m.,m, la khoi lugng cta cac hat nhan.
Am ,Amy,Am.,Am, 1a d0 hut khoi cua cac hat nhéan.
AE, ,,AE,,,AE, ., AE,, 1a nang lugng lién két cua cac hat nhéan.

K,,K;,K.,K, ladong ning cua céc hat.
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* MOoi lién hé giira dong niang va dong lwong ciia hat nhan
Dong lugng va dong nang cua hat xac dinh boi

p=my | i 5
1 2:>K=—mv2=—m2vz:K=p—
K=—mv 2 2m 2m

2
Nhu vay ta co K = ZP; hoac p=~2mK .
m

*Phuong phap chung giai bai toan phan ung hat nhan

Trong bai toan phan Gmg hat nhan, dé tim dong luong, dong ning hay vén téc ciia mdi hat, phwong phap

chung cua ta la nhu sau:

- Buéc 1: Ap dung dinh luat bao toan ning lugng toan phan
AE =(m, ~m ) =[ (m, +my)~(me +m,)]e’
=(Am, - Am,)c* =[(Amy, + Am. )~ (Am, +Am,) |
=AE, —AE,, =(AE,, + AE,.)—(AE,, +AE,;)

=K, -K,=(K,+K.)-(K,+K,)
Tir biéu thirc nay va dir kién bai toan, ta dugc mot phuong trinh lién h¢ gitra cac

dai lugng can tinh.

- Buwdec 2: Ap dung dinh luat bao toan dong lugng

Pat+ Py =Dc+Dy
Sau d6, co thé dya vao gian d6 vécto (hodc phuong phap binh phuwong hai vé rdi dung tich v6 huéng cua
hai vécto) va mdi lién hé giita dong luong va dong ning dé co dugce phwong trinh lién hé tiép theo giita
cac dai luong can tinh.

- Buéc 3: Két hop 2 phuong trinh lién hé giita cic an, giai hé phuong trinh va suy ra két qua bai

toan.

STUDY TIP

C6 nhitng bai ta chi can tir 1 trong 2 phuong trinh trén 13 da suy ra duoc két qua bai toan.

2.2. Vi du minh hoa

Vi du 1: Cho hat ban pha vao hat nhan nhom (1237 AZ) dang dung yén, sau phan ng sinh ra hat notron va

hat nhan X. Biét m, =4,0015u;m,, =26,974u;m, =29,970u;m, =1,0087u;luc’ =931MeV . Phan {mg

nay toa hay thu bao nhiéu ning lugng? Chon két qua dung?

Trang 17




A. Toa nang lugng 2,9792 MeV B. Toa nang luong 2,9466MeV.

C. Thu nang lugng 2,9792 MeV. D. Thu nang lugng 2,9466MeV.
Loi giai
Phuong trinh phén tmg: ja +] Al >, n+s X
Dé bai cho cac gia tri khdi lwong nén ta sé dung
AE z(m,r —ms)c2 z(ma +my,—m,—my)c’
=(4,0015+26,974-29,97-1,0087).931=-2,9792MeV
Vi AE <0 nén phan tng thu nang luong 2,9792 MeV.

Pap an C

Vi du 2: Phan tng hat nhan nhén tao gitta hai hat A va B tao ra hai hat C va D. Biét tong dong niang cua
cac hat trude phan mg 1a 10 MeV, tong dong ning cua cac hat sau phan tng 1a 15 MeV. Xac dinh ning

luong tda ra trong phan ing?
A. Thu 5 MeV B. Téa 15 MeV C. Toéa 5 MeV D. Thu 10 MeV
Loi giai
Dé bai cho céc gi tri dong ning nén ta cd
AE=(K -K,)=(K,+K.)-(K,+K,)=15-10=5MeV
Vi AE >0 nén phan ung téa ndng luong 5 MeV.
Pap an C
Vi du 3: D6 hut khéi khi tao thanh cac hat nhan ? D;’ T3 He lan lugt 1a
Am,, = 0,0024u; Am, = 0,0087u; Am,,, = 0,0305u Phan ing hat nhan: } D+, T —) He+, n toa hay thu
bao nhiéu nang lugng?
A.To6a 18,0614eV ~ B. Thu 18,0614 eV C. Thu 18,0614 eV D. Toa 18,0614 MeV
Loi giai
Ta c6 phuong trinh phan ing: [ D+; T —; He+yn
Vi d& bai cho céc gia tri do hut khdi ctua cac hat nhan nén ta c6
AE =(Am,—Am,)c* = [AmHG —(Am,, +Am, )] c’
=(0,0305-0,0087—0,0024).931=18,0614MeV
Vi AE >0 nén phan tng téa nang luong 18,0614 MeV.
Pap an D
Vi du 4: Hat nhan 2'U phéng xa « thanh hat nhan 2°Th , biét nang luong lién két riéng ctia 2*U 1a 7,63

MeV, cua 5'Th 1a7,7MeV, cta hat o 1a 7,1MeV, Nang lugng cua phan tng
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A.toara 13,98MeV  B. thu vao 13,98MeV C.téara 11,28MeV D. thu vao 11,28MeV
Loi giai
Phuong trinh phan hach: U —1 He+." Th
AE, =7,63.234=1785,42MeV

Ta c6 nang lugng lién két ctia mdi hat nhén 1a: AE,, =7,7.230=1771MeV
AE, =7,1.4=28,4MeV

Nang lugng ciia phan Gng: AE =(AE,, +AE, )—AE, =13,98MeV

Vi AE >0 nén phéan Gng téa nang lugng 13,98MeV.

Pap an A
Vi du 5: Cho phan ung hat nhan: p+] Li — 2a +17,3MeV . Khi tao thanh dugc 1g Heli thi ndng luong

toa ra tur phan Ung trén la

A. 13,02.10% MeV B. 26,04.10% MeV C. 8,68.10% MeV D. 34,72.10% MeV
Loi giai

S6 hat o tao thanh la: N:%NA :%.6,02.1023 =1,505.10%

Theo phuong trinh phan tng, ta ¢c6 ct 1 phuong trinh phan ung thi tao dugc 2 hat Heli va téa ra nang
luong 1a 17,3 MeV.
Do d6 nang lugng toa ra khi tao thanh 1 g Heli la:

Y :%.17,3 =13,02.10" MeV

Dap an A.
Vi du 6: Hat nhan 2*U dtng yén phan ra theo phuong trinh 2*U — a +7 X . Biét nang lugng toa ra
trong phan ing trén 1a 14,15MeV, dong ndng cua hat « 1a (léy xép xi khéi lugng cac hat nhan theo don

vi u bang sb khéi cua chung)
A. 13,72MeV B. 12,91 MeV C. 13,91 MeV D. 12,79 MeV
Loi gidi
- Dé bai yéu cau tinh dong niang, nén ta n ding biéu thirc AE cho dong nang. Vi ban dau 2*U ding yén

nén dong nang cua no6 bang 0.
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AE=K -K, =(K,+K,)-0=K,+K, =K, +K, =14,15(1)
Phuong trinh lién h¢ tiép theo ta dya vao dinh ludt bao toan dong luong
Viban ddu 2*U dung yén nén dong lugng bang 0, nén theo dinh luat bao toan dong lugng, ta co:
0=py+p, = py=-P,= Py =P,
Vi p® =2mK nénta c6: 2m K, =2m, K, < 4K, =230K ,(2)
Giai hé (1) va (2) ta dugc K, =13,91MeV

Pap an C
Vidu 7: : Hat @ c6 dong ning 5,3 (MeV) ban vao mot hat nhan 2 Be dung yén, gy ra phan tng: n+X.
Hat n chuyén dong theo phuong vudng goc v6i phuong chuyén dong cia hat « . Cho biét phan tmg toa ra
mot ning luong 5,7 (MeV). Tinh dong ning cia hat nhan X. Coi khdi luong theo don vi u c6 gia trj xap
xi bang s6 khdi.

A. 18,3 MeV B. 0,5 MeV C. 8,3 MeV D. 2,48 MeV

Loi giai
. a9 4 1 12
- Phuong trinh phan Uing: ,Be+, o > n+, X

- Bé bai yéu cau tinh dong nang, nén ta s& dung biéu thitc AE cho dong nang. Vi ban dau | Be ding yén

nén dong ning cua nd bang 0

AE=K -K,=(K,+K;)-(0+K,)=K,+K,-53=57<K,+K, =11(1)

- Phuong trinh 1ién hé tiép theo ta dya vao dinh ludt bao toan dong luong

Vi ban dau 534 Be dung yén nén dong luong bang 0, nén theo dinh luat bao toan dong luong, ta co:

0+ p—a = E + pj , Vi hat n chuyén dong theo phuong vudng goc véi phuong chuyén dong cua hat u nén ta co:
(P.=p.) =(px) & P2+ Py =2p,p,c0s90° = py & pl +p; = py (*)

Vi p? =2mK néntacod 2m,K,+2m K, =2m K, <> mK, +mK, =mK,

<453+1.K, =12K, < 21,2+K, =12K,(2)

Giai hé (1) va (2) ta duge K, =2,48MeV’

Pap an D

STUDY TIP

Ta sir dung gian d0 vécto c6 thé dé dang suy ra biéu thic (*). Tuy nhién, ta thyc hién binh phuong nhu bén
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s& lam duoc truong hop tong quat 1a khi p_(;, IZ , hop véi nhau goc bat ki. Ban doc nhé rang, ct cho goc
léch pha giita hai hat nio thi ta chuyén vécto dong luong cta hai hat d6 sang mot bén, sau d6 binh phwong
hai vé s& xudt hién tich v6 hudng cta hai vécto dong luong, tirc 1a xuat hién goc hop boi giira hai vécto do

dé ta sir dung.

Vi du 8: Dung mdt hat o ¢6 dong ning 7,7 MeV bén vao hat nhan ' N dang dung yén gy ra phan tng.
Hat proton bay ra theo phuong vudng goc v6i phuong bay téi ciia hat o . Cho khéi lugng céc hat nhan
m, =4,0015u;m, =1,0073u;m,,, =13,992u;m,,, =16,9947u Biét 1u=931,5MeV /c*. Pong ning cia
hat 1a:

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

Béo toan nang lugng va bao toan dong luong:

AE =(m, +my—m,—m,)c* =K, +K,-K, _ AE=K, +K,-K,
2m,K,+2m K, =2m,K,

BB =E
=>m,K, +m, (AE+Ka —Ko)szKO

m,AE+(m, +m,)K, 1,0073.(~1,211)+(4,0015+1,0073).7,7
=K, = =
? m, +m, 1,0073+16,9947

=2,075MeV

Pap an D
Vidu 9: : Bin hat « vao hat nhan nguyén tir nhém dang dimg yén gy ra phan tmg:
JHe+] Al = P+ n. Biét phéan ung thu dugc nang luong la 2,70 MeV; gia st hai hat tao thanh bay ra
v6i cing van toc va phan tng khong kém birc xa . Lay khéi lwong ciia cac hat tinh theo don vi u c¢6 gia
tri bang s6 khdi ctia ching. Pong ning cta hat o 1a
A. 2,70 MeV B. 3,10 MeV C. 1,35 MeV D. 1,55MeV
Loi gidi

- Phan (mg thu nang lugng nén ta c6: AE=K +K, - K, =-2,7MeV (1)

- Vi hai hat tao thanh bay ra véi cung van tdc nén ta co
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K
Zr D 3000
K m

n n

-Bé4o toan dong lugng: P, = P +PF, i hai hat bay ra véi cung van tdc nén ta co

P, va F,, cung phuong, suy ra P, = P + P, hay

J2m K, = [2m K, +\2m K, (3)

2
- Thay (2) vao (3) ¢6 2K, =30\K, +/K, , hay K, :;TKO,

2
Tudosuyra K, = 30.327Ka
e er Ao . 27 ,
-Thay cac gia tri trén vao (1) ta c6 — EK“ =-2,7MeV , tinh dugc K, =3,1Mel" .
Pap an B

Vi du 10: Bén hat proton ¢6 dong ning 5,5 MeV vao hat nhan dang dimg yén, gy ra phan tmg hat nhan.
Gia s phan ing khong kém theo birc xa y, hai hat @ ¢6 cung dong nang va bay theo hai hudéng tao véi
nhau goc 160°. Coi khéi lwong ctia mdi hat tinh theo don vi u gin ding bang s6 khdi cta n6. Nang luong

ma phan Gng toa ra la
A. 14,6 MeV B. 10,2 MeV C. 17,3 MeV D. 20,4 MeV
Loi giai
- Vi hai hat & bay ra c6 cing dong ning, nén dong luong cia ching ciing bang nhau.
- Theo dinh ludt bao toan dong luong, ta c6
—_ _ — —\2 — ——\2
P=P,+P, (P =(P,+E,)
=(P) =(P,) +(P,) +2P,P, cos160°
<2m,K,=22m,K,+2.2m,K,.cos160°

mpr

S K, =
“ 2m, (1+cos160°)

. 1.
-Thay sd taco K = %3 =11,4MeV
2.4.(1+cos160°)
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-Nang luong tda ra tir phan tng la
AE=2K, —-K, 6 =2.11,4-55=173MeV.
Pap an C
Vi du 11: Gia st @ mot ngdi sao, sau khi chuyén hoa toan bg hat nhan hidrd thanh hat nhan thi ngéi sao
ltic nay chi co % He véi khdi lugng 4,6.10% kg . Tiép theo d6, chuyén héa thanh hat nhan 1> C thong qua
qua trinh tong hop? He +% He +3 He —}* C +7,27MeV . Coi toan bo ning lugng toa ra tir qua trinh tong
hop nay déu duoc phat ra voi cong sudt trung binh 145,3.10°° W . Cho biét: 1 nim bang 365,25 ngay, khdi
lwong mol ctia 4 He 13 4g/mol, s6 A-vo-ga-drdo N, = 6,02.10% mol ™", 1eV =1,6.10"" J . Thoi gian dé
chuyén hoa hét  He ¢ ngdi sao niy thanh vao khoang
A. 481,5 tri€u nam B. 481,5 nghin nam C. 160,5 nghin nam D. 160,5 triéu nam

Loi giai
Trong 4,6.10°kg 4He c6 sb hat i He 1a

m . 4610710°

.6,02.10% = 6,923.10" hat

Theo phuong trinh phan ting, ¢t 3 % He thi s& chuyén héa thanh C va téa ra ning lugng 7,27 MeV.
Do d6, dung N hat 3 He sé& toa ra nang lugng 1a

N 6,923.10%

W = ?7,27MeV = 7,27.1,6.107°.10"° J = 2,6843.10* J

Thoi gian dé chuyén hoa hét ¢ He & ngoi sao nay thanh *C 1a

15
=2 —50647.10"s :My
5,3.10" 365,25.86400

46
% 2,6843.10 _160,510°

Pap an D
Vi du 12: Dung hat @ ¢6 dong ning 5,00 MeV bén vao hat nhan N dimg yén gay ra phan tmg:

JHe+)' N —| H + X . Phan Umg nay thu nang lugng 1,21 MeV va khong kém theo birc xa gamma. Lay

khdi luong cac hat nhan tinh theo don vi u bang sb khdi cua chiing. Khi hat nhan X bay ra theo hudng
léch véi hudng chuyén dong cua hat @ mot goc 16n nhat thi dong ning ctia hat X co gia tri gin nhat véi

gia tri nao sau day?
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A. 0,62 MeV B. 0,92 MeV C. 0,82 MeV

Loi gidi
+ Bdo toan nang luong ta duogc:

K, +AE=K,+K, =>K,+K,=5-1,21=3,79MeV = K,, =3,79-K
+ Béo toan dong lugng: p—He :E+p—x. Tur @6 ta co:

2 2 2
+py— 2my, K, +2m, K, —2m, K
cos g = Pite TPx ~ Py _ My T LMy By — 2y By

2Du-Px 24/2my, K, \2m, K

16.21, 18k,

_45+17K,—-(3,79-K,) 16,21+18K, K,

5. (17K, C 285K, 2485

«  Goc a dat max khi ma cosa min. Sir dung bt ding thire AM-GM ta c6:

(16’21 +18,/KX]22 16,21.18 =34,16

JK,

«  DAau “=*xay ra khi va chi khi 16,21

JK,

=18,/K, < K, =0,9006MeV’

2.3. Bai tap tu luyén

Céu 1: : Chon ding. Xét phong xa: ;¥ - a+7* X .

Trong do Z, va A4, la:
AZ, =7-2va A, =A-2 B.Z, =7 va A, =4
C.Z,=7-2vi A, =A—4 D.Z, =Z+1vad, =4

Céu 2: Chon ding. Xét phong xa: ;¥ =y +57" X

D. 0,72 MeV

Pap an B

Trang 24



Trongdo Z, va A4, la:
A.Z,=Z+1va 4, =4 B.Z,=Z-2va A4, =4-4

C.Z,=Zvad, =4 D.Z, =Z-1vad, =4

Céu 3: U** sau mot loat phong xa bién ddi thanh chi, hat so cip va hat alpha. Phuong trinh biéu dién

bién doi:
A. U >3 Pb+6a+2° e B. 2%U 52 Pb+8a +6' e
C. U -2 Ph+da+’ e D. 'U -3° Pb+a+’ e

Céu 4: Chon tra 101 ding: Phuong trinh phong xa ;> Cl+, X — n+, Ar. Trong d6 Z, A la:

A Z=1:4=1 B. Z=1:4=3 C.Z=2:4=3 D.Z=2.4=4
CAu 5: Tim gid tri x va trong phan ung hat nhn: ;;°Ra — n+’ Rn
A. x=222;y=84 B. x=222;y=86 C. x=224;y=84 D. x=224;y =86

Céu 6: Hat nhan ))'U phong xa phat ra hat « , phuong trinh phong xa la:

234 232 234 232 234 232 234 4 232
A. SU—>a+, U B.J'U—>a+,, Th C.oU—->a+, U D. ;’U =, He+g" Th

CAu 7: Hat nhan urani ;' U phan rd phong xa cho hat nhan con Thori ;' Th thi d6 1a sy phong xa:

A a B. § C. g D. »
Céu 8: X4c dinh ky hiéu hat nhan nguyén tt X cta phuong trinh: ; He+;] Al -, P+ X
A. \n B. 7! Na C. 7 Na D. [} Ne

Cau 9: Chon tra 10i dung. Trong 16 phan ting hat nhan cia nha may dién nguyén tir hé s6 nhan notron co

tri s0.
A. S>1 B. S#1 C. S«I1 D. S=1

Céu 10: Nguoi ta co thé kiém soat phan tng day chuyén bang cach:
A. 1am cham notron bang than chi. B. hép thu notron chdm bang cac thanh Cadimi.
C. 1am cham notron bang nudc ning. D. A vaC.

Cau 11: Chon cau ding: Ly do ctia viéc tim cach thay thé nang luong phan hach bang ning luong nhiét
hach la:
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A. Tinh trén mét cung don vi khéi luong thi phan tng nhiét hach toa ra ning lwong nhiéu hon phan

ung phan hach.
B. Nguyén liéu ctia phan tng nhiét hach c6 nhiéu trong thién nhién. Phan tng nhiét hach d& kiém soat.
C. Phan tng nhiét hach dé kiém soat.
D. Nang lugng nhiét hach sach hon nang lugng phan hach
Cau 12: Céac phan tng hat nhan khong tuan theo
A. Dinh lut bao toan dién tich. ~ B. Dinh luat bao toan sb khoi.
C. Dinh luat bao toan dong lugng. D. Pinh luat bao toan khdi luong.
Cau 13: Trong phéan tng hat nhan, proton
A. c6 thé bién thanh notron va nguoc lai. B. co thé bién thanh nuclon va nguoc lai.
C. duoc bao toan. D. A va C dang.

Céu 14: B6 sung vao phan thiéu cua cau sau: “Mot phan tng hat nhan toa ning luong thi khéi luong cia

cac hat nhan trude phan tng ... khéi luong ctia cac hat nhan sinh ra sau phan tng”
A. nho hon. B .bing voi (dé bao toan ning lugng).
C. 16n hon. D. c6 thé nhé hogc 16n hon
Céu 15: : Cau nao sau day la sai khi noi vé su phong xa.
A. Téng khéi luong cua hat nhan tao thanh c6 khdi luong 16n hon khéi luong hat nhan me.
B. khong phu thudc vao céc tdc dong bén ngoai.
C. hat nhan con bén hon hat nhan me.
D. 1a phan rng hat nhan ty xay ra
Céu 16: Khi n6i vé phan tng hat nhan toa ning luong, diéu nio sau day 1a sai?

A. Cac hat nhan san phém bén hon cac hat nhan tuong tac

B. Téng d6 hut khoi céac hat tuong tac nho hon téng dd hut khdi céc hat san phém.

C. Tong khéi luong cac hat trong tac nho hon tong khéi lwong cac hat san pham.

D. Tong ning luong lién két cua cac hat san pham 16n hon téng ning luong lién két cia cac hat tuong
tac

Cau 17: Phan tng sau day khong phai 1a phan img hat nhan nhan tao
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A. U > a+3' Th B. ] Al+a -}, P+yn
C.iHe+'N—/ O+ p D. U+ n—>3 U
Cau 18: Tim phat biéu Sai
A. Hai hat nhén rat nhe nhu hidrd, héli két hop lai voi nhau, thu nang lugng 1a phan g nhiét hach

B. Phan tng hat nhan sinh ra cac hat c6 tong khéi lwong bé hon khdi luong cac hat ban dau 1a phan
ung toéa nang luong.

C. Urani thuong dugc dung trong phan tng phan hach.

D. Phan tng nhiét hach toa ra ning luong 16n hon phan tng phan hach néu dung ciing mot khéi lwong

nhién liéu.
Céu 19: Chon phat biéu khong dung

A. Hat nhan c6 ning luong lién két riéng cang 16n thi cang bén viing.

B. Khi luc hat nhén lién két cac nuclon dé tao thanh hat nhan thi ludn c6 su hut khéi.

C. Chi nhiing hat nhan ndng méi c6 tinh phong xa.

D. Trong mot hat nhan cé sb notron khong nho hon ) proton thi hat nhan d6 co6 ca hai loai hat nay.
Cau 20: Nhan xét nao vé phan tng phan hach va phan tng nhiét hach 1a khong dung?

A. Sy phan hach 1a hién tuong mot hat nhan nang hép thu mot notron cham rdi v& thanh hai hat nhan

trung binh cung véi 2 hoac 3 notron.

B. Phan tng nhiét hach chi xay ra ¢ nhiét do rat cao.

C. Bom khinh khi dugc thuc hién boi phan irng phan hach.

D. Con nguoi chi thuc hi¢n dugc phan ung nhiét hach dudi dang khong kiém soat duoc
Cau 21: Khi mot hat nhan nguyén tir phong xa lan lugt mot tia o réi mot tia B~ thi hat nhan nguyén tir
s& bién doi nhu thé nao?

A. S6 khéi giam 4, s6 proton giam 1. B. S6 khdi giam 4, s6 proton giam 2.

C. S khéi giam 4, s6 proton tang 1. D. S6 khéi giam 2, s6 proton giam 1.
Cau 22: Mot nguyén tir **U phén hach toa ra 200MeV. Néu 2g chat dé bi phan hach thi ning luong téa
ra

A. 9,6.10"°J B. 16.10"°J C. 12,6.10"°J D. 16,4.10"°J
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Cau 23: Duéi tic dung ctia birc xa ¥, hat nhan § Be ¢6 thé tach thanh hai hat nhan % He . Biét
my, =9,0112u;m,, =4,0015u;m =1,0087u . Dé phan tmg trén xay ra thi birc xa Gamma phai c6 tan s6 toi
thiéu 1 bao nhiéu?

A. 2,68.107" Hz B. 1,58.107" Hz C. 4,02.10" Hz D. 1,12.107 Hz

Cau 24: Hat nhan 22 Rn phéng xa « . Phan trim ning luong téa ra bién doi thanh dong nang cua hat « :

A. 76% B. 98,2% C.92% D. 85%

Cau 25: Bom nhiét hach dung lam phan tng D+ 7T — He+n+18MeV . Néu c6 mot kmol He tao thanh thi

ning luong toa ra 1a: (khdi lugng nguyén tir di biét).

A. 23,5.10%J B. 28,5.10"J C. 25,5.10"J D. 17,34.10"J
Cau 26: Nang luogng lién két riéng cua **U 1a 7,7 MeV. Khéi luong hat nhan *°U 1a
(m =1,0073u;m =1, 0087u)

A. 234,0015u B. 236,0912u C.234,9721u D. 234,1197u

Ciu 27: Ning lugng can thiét dé phan chia hat nhan 1>C thanh 3 hat «
(cho m=12,000u;m =4,0015u;m =1,0087u ) . Budc séng ngdn nhat cua tia gamma dé phan tng xay ra.

A. 301.107 4° B. 296.107 4° C. 396.107° 4° D. 189.107 4°

Ciu 28: Khi bin pha 7 4/ bang hat « . Phan ting xay ra theo phuong trinh: 2 4/ +a - P+) n. Biét
khdi luong hat nhanm ,, = 26,974u; m, =29,970u;m, =4,0013u.. B qua dong nang cua céac hat sinh ra

thi nang luwong t6i thiéu dé hat o dé phan tng xay ra
A. 2,5 MeV B. 6,5 MeV C. 1,4 MeV D. 3,1671 MeV
CAu 29: Hat He c6 khdi luong 4,0013u. Nang lugng tda ra khi tao thanh mdt mol He:
A. 2,06.10%J B. 2,754.10%J C. 20,6.10%J D. 27,31.10%J
Ciau 30: Bin hat & vao hat nhan '* N'ta c6 phan tng* N+ a - P+ p . Néu cac hat sinh ra c6 cling van
tdc v v6i hat & ban dau. Tinh ti sb cua dong nang cua cac hat ban dau va cac hat méi sinh ra.

A. 3/4 B. 2/9 C.1/3 D. 5/2
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Cau 31: Xét phan ung: 4 — B+ « . Hat nhan me ding yén, hat nhan con va hat « c6 khéi luong va dong

nang lan luot 1a my, Wy,m, va W, .Ti ) gitta W, va W_. Hat nhan nguyén tir

mg 2m m, 4m

A, —= B. — C. D. —
m, my mp My
Cau 32: Ning lugng can thiét dé phan chia hat nhan >C thanh 3 hat «
(cho m, =11,9967u;m, =4, OOISu)
A. 5,598 MeV B. 8,191 MeV C. 6,025 MeV D. 7,2657 MeV

Cau 33: Mot nha may dién nguyén tir dung **U phan hach toa ra 200 MeV. Hiéu suat ciia nha may 1a
30%. Néu cong suat cia nha may 1a 1920 MW thi khéi luong **U can dung trong mot ngay:
A. 0,6744 kg B. 1,0502 kg C. 2,5964 kg D. 6,7455 kg
Céu 34: P6loni phong xa bién thanh chi theo phan tGng:
2 Po—> a+3° Pb
Biét m,, =209,9373u;m,, = 4,0015u;m,, = 205,9294u.
Nang luong cuc dai toa ra ¢ phan ung trén la
A. 95,4107 B. 86,7.10"J C. 5,93.10*J D. 106,5.10™J
Céu 35: Tinh niang lugng toa ra khi c6 1 mol ;,°U tham gia phan ung: 5°U +; n —> 3yn+5 Kr+.. Ba
Cho biét: my, =235,04u;m,, =93,93u;m,, =138,91u;m, =1,0063u;1u =1, 66.10" kg .
A. 1,8.10"kJ B. 0,9.10"kJ C. 1,68.10"kJ D. 1,1.10°kJ
Cau 36: Mot hat nhan c¢6 khéi lugng m = 5,0675.10 kg dang chuyén dong voi dong ning 4,78MeV.
Pong lugng cua hat nhan 1a

A. 2,410"kgm/s B. 3,87510 " kgm/s  C. 88.10kg.m/s D. 7,75.10 2 kg.m/ s

Cau 37: Hat Poloni (A = 210, Z = 84) diing yén phong xa hat « tao thanh chi Pb. Hat & sinh ra c6 dong
nang K, = 61,8Mel . Nang luong tod ra trong phan g la

A. 63 MeV B. 66 MeV C. 68 MeV D. 72 MeV

Ciu 38: Do hut khdi khi tao thanh cic hat nhan D3} T3 He lan lugt 1a Am,, = 0,0024u; Am, = 0,0087u;

Amy,,, =0,0305u

Phéan tmg hat nhén: ; D+’ T —) He+, n t6a hay thu bao nhiéu nang luong?
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A.To6a 18,0614eV ~ B. Thu 18,0614 eV C. Thu 18,0614 MeV D. Toa 18,0711 MeV

Cau 39: : Bom nhié¢t hach dung phan ing: D+7T > a+n. Biét khoi luong cta cac hat nhan D, T va «
lan luot 1a my, =2,0136u;m, =3,0160u;m, =4,0015u va m, =1,0087u;1u = 931(MeV/c2). Nang lugng

toa ra khi 1 kmol heli duogc tao thanh la
A. 1,09.10° MeV B. 1,74.10"kJ C. 2,89.10" kJ D. 18,07 MeV

Cau 40: Nguoi ta dung proton ban phé hat nhan Béri dimg yén. Hai hat sinh ra 1a Héli va X. Biét proton
c6 dong ning K = 5,45 MeV. Hat Héli ¢6 van tdc vudng goc véi van tdc clia hat proton va co dong nang
K, =4MeV . Cho rang d6 16n cia khdi lwong ciia mot hat nhan (do bang don vi u) x4p xi bang s6 khéi A

ctia nd. Dong ning cua hat X bang
A. 6,225 MeV B. 1,225 MeV C. 4,125 MeV D. 3,575 MeV

Céu 41: Nguoi ta dung hat proton ban vao mot hat nhan bia dimg yén dé gay ra phan tng tao thanh hai
hat giéng nhau bay ra vé6i cung d6 16n dong ning va theo cac hudng 1ap v6i nhau mot goc 16n hon 120°.

Biét s6 khdi cta hat nhan bia 16n hon 3. Két ludn nao sau dy ding?
A. Khong du dir liéu dé két luan. B. Phan ting trén 1a phan tng toa nang lugng.
C. Nang luong ctia phan tmg trén bang 0. D. Phan tng trén 1a phan ung thu nang luong.

Ciu 42: Mot proton co dong nang W, =1,5MelV ban vao hat nhan 7Li dang dimg yén thi sinh ra 2 hat

X ¢6 ban chit giéng nhau va khong kém theo birc xa gamma. Tinh dong ning ctia mdi hat X? Cho
m,, = 7,0144u;mp =1,0073u;m, =4, 0015u;1luc* =932MeV

A. 9,4549 MeV B. 9,6 MeV C. 9,7 MeV D. 4,5 MeV

Cau 43: Cho phan tng hat nhan D+ Li — n+ X . Dong nang cua cac hat D, Li, n va X Tan luot 1a: 4
MeV; 12 MeV va 6 MeV.

A. Phan Ung thu nang lugng 14 MeV. B. Phan tng thu nang lugng 13 MeV.
C. Phan trg tod nang lugng 14 MeV. D. Phan ng tod nang lugng 13 MeV.

Cau 44: Hat nhan 2°Ra phong ra 3 hat a va mot hat B~ trong chudi phong xa lién tiép. Khi d6 hat nhan
con tao thanh la

A 22X B. X C.2x D. 2 x
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Céu 45: Hat Triti (T) va Doteri (D) tham gia phan (mg nhiét hach tao thanh hat & va notrén. Cho biét do
hut khéi cua cac hat m, =0,0087u;m, =0,0024u;m_, =0,0305u;1u =931MeV / ¢’ . Ning lugng toa ra tir

mot phan ung l1a
A. 18,0614 ] B. 38,7296 MeV C. 38,7296 ] D. 18,0614 MeV

Céu 46: Tinh ning lugng tdi thiéu can thiét &€ tach hat nhan Oxy (O,,)thanh 4 hat anpha. Cho khéi

lugng cua cac hat: m, =15,99491u; ma = 4,0015u;1u = 931MeV / *
A. 10,32477 MeV B. 10,32480 MeV C. 10,32478 MeV D. 10,33 MeV

Cau 47: Phan tng hat nhan: D+ D —> He+n. Cho biét d6 hut khdi ciia D 13 0,0024u va tong ning
lwong nghi cta cac hat trudc phan tng nhidu hon tong ning lwong nghi ctia cac hat sau phan tng 1a 3,25
MeV, luc® =931MeV . Nang lugng lién két clia hat nhan 3 He 1a

A.7,7187 MeV B. 7,7188 MeV C. 7,7189 MeV D. 7,7186 MeV
Cau 48: Nha may dién hat nhan c6 cong suét phat dién 182.10" W , ding ning lugng phan hach cia hat
nhan **U véi hiéu suat 30%. Trung binh mdi hat ** U phan hach toa ra ning lugng 200 MeV. Trong 365

ngay hoat dong nha may tiéu thu mot khéi luong **U nguyén chat 1a
A. 2333 kg B. 2461 kg C.2362 kg D. 2263 kg

Cau 49: Hat nhan 22° Ra ban dau dang dtng yén thi phong ra hat o c6 dong ning 4,80 MeV. Coi khbi

8

lwong mdi hat nhan xap xi voi s6 khédi ctua nd. Nang luong toan phan toa ra trong sy phan ra nay 1a
A. 4,89 MeV B. 4,92 MeV C. 4,97 MeV D. 5,12 MeV

Ciu 50: Hat o c6 dong nang K =3,51Mel bay dén dap vao hat nhan nhém dimg yén giy ra phan

tmg;] Al +a —>;; P+ X . Gia st hai hat sinh ra c6 cung dong nang. Tim van téc cua hat nhan photpho va
hat nhan X. Biét rang phan tmg thu vao nang lugng4,176.107"°J . C6 thé 1y gan dung khdi lwong cua cac

hat sinh ra theo s6 khéi m,=30u vam, =1lu .

AV, =7,1.105m/s;VX =3,9.10°m/s B. 7V, :7,1.106m/s;VX =3,9.10°m /s

C.7, =1,7.106m/s;VX =9,3.10°m/s D. 7, =1,710°m/ s;V, =9,3.10°m/ s

Cau 51: Cho hata  ban phd vao hat nhan !* N ding yén gay ra phan tng: o +* N > O+ p. Ta thy

hai hat nhén sinh ra c¢6 cing van tdc (ca huéng va do 16n) thi dong ning cia hat « 13 1,56 MeV. Xem
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khdi lugng hat nhan tinh theo don vi u (lu =1,66.10" kg) gan dang bang s6 khdi ciia né. Nang lugng cia
phan Uing hat nhan la:

A.-1,21 MeV B.-2,11 MeV C. 1,67 MeV D. 1,21 MeV
Cau 52: : Cho phan tng hat nhan sau: a +* N > O+ p.Hat a chuyén dong v6i dong nang 9,7 MeV
dén ban vao hat N dimg yén, sau phan tng hat p c6 dong nang K , =7MeV . Cho
biét m, =14,003074u;m, =1,007825u;m, =16,999133u;m, = 4,002603u . Xac dinh gbc gilra cac phuong
chuyén dong cua hat z va hat p?

A. 41° B. 60° C. 25° D. 52°

Céu 53: Cho mdt proton c6 dong nang K, =2,5MeV béan pha hat nhan ]Li dang dimg yén. Biét
m, =1,0073u;m,, =7,01442u;m, =4,0015u;1u =931,5MeV / ¢* Sau phan img xuat hién hai hat X giong
hét nhau ¢ ciing ddng ning va hop voi phuong chuyén dong cta proton mot goc ¢ nhu nhau. Coi phan
ung khong kem buc xa y. Gid tri cua ¢ la:

A. 39,45° B. 41,35° C. 78,9° D. 82,7°

Céu 54: Cho phuong trinh phong xa cta 1 hat: X* — Y*' + Z*> + AE . Biét phan tng khong kém theo tia
7 va khdi lugng céac hat 1y bang s6 khéi. AE 1a nang luong toa ra tir phan tng trén, K,,K, la dong nang
cta cac hat sau phan rmg. Tim hé thirc dung.

A A A
A. K1=72(AE+5) B. K, =—LAF C. K, =~ LAE D. K, ==2AE
1 2 1

Cau 55: Céc phan ting hat nhan tuan theo dinh luat bao toan
A. s6 nuclon B. s6 notron (notron)
C. khéi luong D. s6 proton

Cau 56: Phan ung nhiét hach 1a su
A. két hop hai hat nhan rat nhe thanh mot hat nhan nang hon trong diéu kién nhiét do rat cao.
B. két hop hai hat nhan c6 s6 khoi trung binh thanh mot hat nhan rat nang & nhi¢t do rat cao.
C. phan chia mot hat nhan nhe thanh hai hat nhan nhe hon kém theo sy toéa nhiét.
D. phan chia mot hat nhan rat nang thanh céc hat nhan nhe hon.

Cau 57: Phan ing nhiét hach la

A. Nguon gdc ning luong ctia Mt Troi.
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B. Su tach hat nhan ndng thanh cac hat nhan nhe nho nhiét dg cao.

C. Phan ung hat nhan thu nang lugng.

D. Phéan tng Kkét hop hai hat nhan c6 khdi lugng trung binh thanh mot hat nhan nang.
Cau 58: Cho phan rng hat nhan:
®Na+, H -3 He+,, Ne.

Lan luot 1a > Na;2 Ne;: He;) H 1an luot 1a 22,9837u, 19,9869, 4,0015u, 1,0073u va

210

lu =931,5MeV / ¢* Trong phan (g nay, ning lugng

A. Thu vao 1a 3,4524 MeV B. Thu vao 1a 2,4219 MeV
C.Toéarala2,4219 MeV D. Toara la 3,4524 MeV

Cau 59: Trong su phan hach cua hat nhan ;;5 U, goiklahé s6 nhan notron. Phat biéu nao sau day la

dang?

A. Néu k< 1 thi phan tng phan hach diy chuyén xay ra va ning luong téa ra ting nhanh.
B. Néu k> 1 thi phan tmg phan hach day chuyén tu duy tri va c6 thé gay nén bung n6

C. Néu k > 1 thi phan tmg phan hach dy chuyén khong xay ra

D. Néu k=1 thi phan tng phan hach day chuyén khong xay ra

Céu 60: Hat nhén ;,’ Po dang dung yén thi phong xa a , ngay sau phong xa do, dong ning cua hat o

A. Lon hon dong nang cta hat nhan con.
B. Chi c6 thé nho hon hodc bang dong ning cta hat nhan con.
C. Bang dong ning cta hat nhan con.

D. Nho hon dong nang cta hat nhan con.

Cau 61: Dung mot proton c6 dong niang 5,45 MeV ban vao hat nhan » Be dang dmg yén. Phan mg tao ra
hat nhan X va hat « . Hat a bay ra theo phuong vuong géc voi phuong tdi cia proton va coé dong nang 4
MeV. Khi tinh dong ning cua cac hat, 1dy khdi lugng cac hat tinh theo don vi khéi lugng nguyén tir bang
s6 khéi ciia chung. Niang luong toa ra trong phan tng nay bang

A. 3,125 MeV B. 4,225 MeV C. 1,145 MeV D. 2,125 MeV
Cau 62: Phong xa va phan hach hat nhan

A. déu co su hép thu notron cham.

B. déu 1a phan tmg hat nhan thu ning luong.
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C. déu khong phai 1 phan tng hat nhan.

D. déu 1a phan tng hat nhan téa ning lugng.
Cau 63: Cho phan ung hat nhan
H+ H—} He+yn+17,6MeV .
Ning luong toa ra khi tong hop duogc 1 g khi heli xdp xi bang
A. 4,24.10°J B. 4,24.10°J C. 5,03.10"J D. 4,24.10"J
Cau 64: Dung hat proton co dong nang 1,6 MeV ban vao hat nhan liti 7 Li dang yén. Gia st sau phan (mg

thu dugc hai hat gidng nhau c6 cting dong ning va khong kém theo tia y . Biét ning lugng toa ra ciia phan

tmg 1a 17,4 MeV. DPong ning cuia mdi hat sinh ra 1a
A. 19,0 MeV B. 15,8 MeV C. 9,5 MeV D. 7,9 MeV

Cau 65: Poloni 2’ Po phong xa o va bién d6i thanh chi Pb. Biét khdi lugng cac hat nhan Po;a; Pb lan

luot 1a: 209,937303u; 4,001506u; 205,929442u va 1u =931,5MeV / ¢*. Ning luong tda ra khi mot hat
nhan pdl6ni phan ri x4p xi bang

A. 5,92 MeV B. 2,96 MeV C. 29,60 MeV D. 59,20 MeV
Céu 66: Bin mot proton vao hat nhan Li ding yén. Phan tng tao ra hai hat nhan X gidng nhau bay ra véi
cung tdc d6 va theo cac phuong hop v6i phuong t6i ctia protén cac goc bang nhau 1a 60°. Lay khéi lugng

ctia moi hat nhan tinh theo don vi u bang so khoi ciia né. Ti s6 gitra toc dJ cta protdn va toc d cua hat

nhan X 1a

A. 1/4 B.2 C.12 D. 4

Cau 67: Mot hat nhan X ding yén, phong xa  va bién thanh hat nhan Y. Goi m;, va m,, v, va v,, K,

va K, tuong g la khdi lugng, tde do, dong nang cua hat « va hat nhan Y. H¢ thic ndo sau day la

dang?

Adn_m_K g _m_K ch_m_K p. h_m_K
v, m, K vw m K, v, m, K, v, m K,

PAP AN

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

11-A 12-D 13-A 14-C 15-A 16-C 17-A 18-A 19-C 20-C
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21-A 22-D 23-D 24-B 25-D 26-C 27-B 28-D 29-B 30-B

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

41-D 42-A 43-C 44-B 45-D 46-D 47-B 48-A 49-A 50-C

51-A 52-D 53-D 54-A 55-A 56-A 57-A 58-C 59-B 60-A

61-D 62-D 63-D 64-C 65-A 66-D 67-D

HUONG DAN GIAI CHI TIET
Cau 1: Dap an C
Ta c6 phong xa: ;Y — &+, X Theo dinh ludt bao toan s6 khéi ta co:
A=4+4, (4 =A-4
{Z =242, :{ZX =Z-2
Cau 2: Pap an C
Cau 3: Pap an B
U** sau mot loat phong xa bién doi thanh chi, hat so cap,va hat anpha thi ta s& biéu dién dugc phuong
trinh nhu sau: 5'U —2° Pb+8a +6° e
Cau 4: Dap an A
Theo dinh luat bao toan ta co:

35+ A4=1+37 A=1
=
17+Z=0+18 Z=1
Cau 5: Dap an B

=
y =286

226=4+x x=222
Ta c6 hé phuong trinh:
88=2+y

Cau 6: Dap 4an B

Hat nhan ,*U phén 13 phong xa ra hat « , phuong trinh phong xa 1a: 5'U — a +2° Th
Cau 7: Pap an A

Theo céc dinh luat bao toan ta c6 h¢ phuong trinh:

234 =x+230 x=4 o .
= = day la su phéng xa «
92=y+90 y=2
Cau 8: Pap an A
Theo cac dinh luat bao toan ta co:

{4+27=30+x {le

= = Xyn
2413=15+y _ |y=0

Cau 9: Pap an D

Trang 35



Trong phan tmg hat nhin cua nha may dién nguyén ttr hé s nhan notron c6 tri s6 12 S = 1.

Cau 10: Pap an B

Nguoi ta co thé kiém soat phan (mg diy chuyén bang cach hap thu notron cham bang cac thanh Cacdimi.
Cau 11: Pap an A

Cau 12: Pap an D

Céc phan ung hat nhan chi tuan theo céc dinh ludt bao toan s6 khdi, bao toan khéi luong, bao toan dong
luong chr khong tuan theo dinh lut bao toan dién tich.

Cau 13: Dap an A

Cau 14: Pap an C

Mot phan Gng hat nhan toa ning luong thi khdi lugng ciia cic hat nhan trude phan tmg 16n hon khdi
luong cua cac hat nhan sinh ra sau phan ung.

Cau 15: Dap an A

Téng khéi luong cua hat nhan tao thanh br:ing khdi luong cua hat nhan me, theo dinh ludt bao toan khéi
luong.

Cau 16: Pap an C

Giai thich tuong tu cau 16.

Cau 17: Dap an A

Phan tng cua Urani phén rd phong xa o 1a phan Umg hat nhan tu phat phan ra khong phai phan ung nhan
tao.

Cau 18: Pap an A

Phan ung nhié¢t hach 1a qué trinh trong d6 hai hay nhiéu hat nhan nhe két hop lai thanh mgt hat nhan ndng
hon.

Cau 19: Pap an C

Cau 20: Pap an C

Bom khinh khi dugc thyc hién bﬁng phéan g nhiét hach chir khong phai phan tng phan hach.

Cau 21: Dap an A

Khi mdt hat nhan nguyén tu lan luot phong xa mdt tia « roi mot tia £~ thi hat nhan nguyén tu s€ c6 )
khéi giam 4, s6 proton giam 1.

Cau 22: Pap an D

Nang luong toa ra la:

W="_EN= i.200.1,6.10_13.6, 02.10* =16,4.10"J
M 235

Cau 23: Pap an D
Cau 24: Pap an B
Ap dung dinh luat bao toan dong lugng ta co:

P+P, =0=>my, =m,.v,
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Phén trim ning luong toa ra bién doi thanh dong ning cta hat o 1a

218

H =0,981981~98,2%
22

Cau 25: Pap an D

Néu c6 1 kmol He tao thanh thi nang luong toa ra la:

W= E.%NA =18.1,6.107°.1000.6,02.10* =17,34.10" J
Cau 26: Pap an C

Ning lugng lién két ctia hat nhan la: W, =W, .M =7,7.235=1809,5.
Mat khac ta lai co:

W, =(m,Z+(A4-Z)m,—m).931,5
=(1,0073+143.1,0087 —m)931,5

Vay khéi luong ctia hat nhan 1a:m = 234,9721.

Cau 27: Pap an B

Ning luong can thiét dé phan chia hat nhan 1a:

W =(3m, —m.).931,5=(3.4,0015-12).931,5
= 4,19175MeV

Budc song ngan nhat cua tia gamma la:

%= W< 1=296.10" 4°

Cau 28: Pap an D

Ta c6 ning luong t6i thiéu dé hat & xay ra phan tmg 1a:
wW=W, :((mAl +ma)—(mp +mn)).c2

= (29, 970-26,974 -4, 0013).c2 =1,0053MeV

Cau 29: Pap an B

Nang luong taora la: W = %.E.NA =2,754.10%J
Cau 30: Pap an B

Béo toan dong lugng ta co:

Po=P, TP, P = pf, +pf, +2.p,.p,-COSQ
<2my.Ky=2m,K,6 +2m, K, +4m, m,.cosp
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s A 3A < . A . . W 2
Ty s06 dong nang cua céac hat ban dau va cac hat sinh ra la: th =—

”

Cau 31: Pap an C

2

Ta co: W, LN O L (vi sau phan g hai hat ny ¢ cting van tdc).
AN M

Cau 32: Pap an D

Nang luong can thiét dé phan chia hat nhan >C thanh ba hat « la:

W =(3m, —m.).931,5=17,2657MeV .

Cau 33: Pap an D

Khéi lwong urani cAn ding trong mot ngay la:

6
PiM  1920.10°.86400.235 —2023,654485¢

m= = 23 13
N,AE.H 6,02.10°.200.1,6.10

Cau 34: Dap an A

Nang luc toa ra ¢ phan tng trén la:

W =(m,, —(m,+m,)).931,5

=5,9616MeV =9,53856.107"°J

Cau 35: Pap an C

Ning luong toa ra d6i voi phuong trinh d6 1a:

AE = (mU —2m, —my, —mBa).93 L5
=174,5631MeV =2,793.107"'J

Vay khi c6 1 mol U tham gia phan g thi ndng luong téarala: W =AE.n.N,
=2,793.10".6,02.10”.1=1,68.10"J =1,68.10" kJ
Cau 36: Pap an C

bong lugng cua hat nhan la: P= \/2m—K

= \/2.5,0675.10‘27 ~4,78.1,6.10™"° =8,8.10 " kg.m /s
Cau 37: Dap an A

2
A\ m v
Xét ty 1€: l:i‘(ﬂ}
w

a mll vll
m 2 4 2
e Do e o T = W =117TMeV
m, m, ~m, 210 105

Vay nang luong tda ra trong phan tng la:

AE=K,-K, =63MeV
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Cau 38: Pap an D

Ta xét d6 hut khdi ctia phan tng 1a:

Am = (AmD +AmT)—(AmHe)

=(0,0024+0,0087)—0,0305=-0,0194 <0

Nén phan toa thu nang luong W =18,0711MeV

Cau 39: Pap an B

Nang luong toa ra khi thuc hién mot phuong trinh phan Gng la:

W =(my,+m, —m,—m,).931,5=18,0711J

Khi 1 kmol heli dugc tao thanh thi nang lugng toa ra la:

W =nAE.N,=1.18,0711.1,6.107"°.6,02.10” =1,74.10"kJ

Cau 40: Pap an D

Vi hat Heli ¢6 vén toc vuodng goc vdi van tdc cua hat proton nén ta co:

m, K, +my, K, =m,K, =K, =3,5T5MeV

Cau 41: Pap an D

Khi dung hat proton ban vao mot hat nhan bia ding yén dé giy ra phan tng tao thanh hai hat gidng nhau
bay ra vé6i cing d 16n dong ning va theo cac hudng 1ap v6i nhau mot goc 1on hon 120° va sé khdi cta
hat nhan bia 16n hon 3. Thi ta duoc:

Mo V) = My Vi + MYV, + 200,V My Ve, COST

m, K,

@mpr :2mXKX(1+COSCY)<:>KX :W

Ma theo dé thi: m,, >3=m, >2
Va cosa <cos120° = _71 nén K, <K, suy ra ddy la phan ung thu nang luong.

Cau42: Pap an C
Ta c6: AE =(m, +m, —2m, ).c’ =17,4097MeV

Vay dong nang cua hat X la:

AE+ K
K, :T”:9,4549MeV

Cau43: Pap an C

Ta xét: AE=K,-K =(K,+K,)—(K,+K,;)=(4+0)—(12+6)=-14<0 nén phan ung tda ning
luong 14 MeV.

Cau 44: Dap an B

Cau45: Pap an D

Nang luong toa ra tor mot phan tng la:
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W= (ma —m, + mD).c2 =18,0614MeV

Cau 46: Pap an D

Ning luong tdi thiéu can dé tach hat nhan Oxy thanh 4 hat alpha la:

W =(m,4-m,).c’ =10,3341MeV

Cau 47: Pap an B

Ta co: Am=3,25MelV nén nang luong toa ra la:

W =Am.c’ =3025,75MeV

Do hut khéi cua D 1a 0,0024u nén dong nang cua hat D 1a 7,7188 MeV.
Cau 48: Dap an A

Ta c6: Pt = H.NA.%.AE

o PtM 182.107.365.86400.235
H.N,AE 0,3.6,02.10%.200.1,6.107"

=2333877¢ = 2333,877kg

Cau 49: Dap an A

Tacé: Rae_Ma - 4k _ 0 084950Mer
K, m, 226

a

a

= Ning luong toan phan toa ra trong sy phan ri nay la: AE = K, +K,, =4,88495MeV
Cau 50: Pap an C

Ta c6 phuong trinh phan ung: 7] Al +a =% P+ X

Phan (g thu vao niang luong 4,176.107°J nén ta co:

K,—(K,+K,)=4,176.10"

=K,=K,=7,2.10""J =0,45MeV

Xét d6i v6i hat nhan P thi:

L _2K,

P

v :>vP:1,7.106(m/s)

mP
Tuong ty ta c6: v, =9,3.10°(m/s).

Cau 51: Pap an A
Taco phan ing la: a+)' N = O+, p.
Pong nang ctia hat o 1a 1,56 MeV nén ta co:

W,
m

=3,5327.10"

vy =

a
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: . . - . m,.v .
Van toc cua hai hat nhan sau phan tmg la: v=—2"2_=7,85.10"
my+m,

Vay dong nang cua hat nhan O va hat nhan X 1an lugt la: W, =5,2379.107"; W, =3,081125.10™".
Vay ndng luong cua phan ung hat nhan la: W =—-1,21MeV

Cau 52: Pap an D
Ta ¢6 phuong trinh phan tmg 1a: a+,' N -, O+ p.
Nang lugng cua phan rng hat nhan la:

AE:(mp +m,—m —mN).02 =1,1932515MeV

Vi m, <m_, nén phan ung thu ndng lugng nén K, > K nén K, —(KO +Kp):1,19:>K0 =1,51MeV .

Ap dung dinh luat bao toan dong lugng ta duogc:

m . K —m, K, —m K
cosp=—b2 9" 2 P P _(61566=¢=52°

2Jmy Ky \m, K,

Cau53: Pap an D
Nang lugng cua phan ung la:

W =(m, +m, —2m,).c* =17,43768MeV .

Ap dung bao toan dong luong ta cé:

m K
2m K =4m K +4m K .cosf=cosff=—L-—_1
ptp a’ra a ta ﬁ ﬂ 'm K

a a

Laico: 2K, —K,=17,43768 = K, =9,96884MeV’ .
Thay vao biéu thirc tinh goc & trén ta dugc: cos B =165,6159° = ¢ = 82,8°
Cau 54: Pap an A

Ta c6 phuong trinh phong xa: X* Y4 +Z* + AE.

K,,K,la dong nang cua cac hat sau phan trng nén ta co:

K +K,=AE
m m, +m A
K _m K =" g —>AE=K +—1K =—"—"2K =—XK,
= = 2 = A m2 m2 A2
KZ m] I’I’l2
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=K, :%.AE

Cau 55: Pap an A

Phan Ung hat nhan tuan theo dinh luat bao toan s6 nuclon.

Cau 56: Dap an A

Theo dinh nghia ta c6 phan rng nhi¢t hach la su két hop hai hat nhan rat nhe thanh mot hat nhan nang
hon trong diéu kién nhiét do rat cao.

Cau 57: Pap an A

Phan tmg nhiét hach 1a ngudn gbc ning luong cua mit troi.

Cau 58: Pap an C

Nang luong cua phan rng hat nhan la:

W= (mNa +my —my, —mNE).c2

= (29,9837 +1,0073-19,9869—4,0015).931,5 =2,4219MeV

Cau 59: Pap an B

Trong sw phan hach hat nhan 23U véi k 1a hé s6 nhan notron thi:

Néu k< 1 thi phan tmg phéan hach day chuyén khong xay ra.

Néu k > 1 thi phan timg phan hach day chuyén tu duy tri va c6 kha ning bung nd.
Néu k = 1 thi phan tmg phan hach day chuyén xay ra dudi dang kiém soat duoc.
Cau 60: Dap an A

Theo dinh luat bao toan dong lugng thi ta co:

= 5 v, m
— — a X
Pa+PX—0:>ma.va—mX.vX:>v = >l=v, >v,
X

a

Vay dong nang cuia hat « 16n hon dong nang ctua hat nhan con (do van tdc cua hat « 1on hon van tdc
cuiat hat nhan con).
Cau 61: Pap an D
Hat o bay ra theo phuong vudng goc voi phuong tdi ctia hat proton nén ta co:

2 2 p2 2 2 2
P'+P =P < (mpvp) +(mava) —(vaX)

<m,K +m,K, =myK, = K, =3,5T5MeV

Nang lugng toa ra trong phan ing nay 1a: AE=K,+K, — K, =3,575+4-5,45=2,125MeV
Cau 62: Pap an D
Phéng xa va phan tmg hat nhan déu 1 phan tng toa ning luong.

Cau 63: Pap an D
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Phéan Umg hat nhan: [H + H —} He+, n+17,6MeV .
Ning luong toa ra khi tong hop dugc 1 g khi Heli xdp xi bang:
m 3l 23
W=AE.—.N,=17,6.1,6.10"".—.6,02.10
M 4

=4,23808.10""J
Cau 64: Pap an C

Sau phan g hai hat thu dugc gidng nhau va c6 cung dong ning nén dong ning ctia hai hat d6 duoc tinh

AE+K, 17,4+1,6

=9,5MeV .
2

theo cong thirc: K, =

Cau 65: Dap an A

Ning luong toa ra khi mot hat nhan poloni phan ra xap xi bang:

AE = (mpo —m, —m,, ).02 = (209,937303 —4,001506 — 205,929442).93 L5

=5,9196825MeV

Cau 66: Pap an D

Hai hat nhan X gidng nhau bay ra véi ciing téc do va theo cac phuong hop v6i phuong t6i clia proton cac
gbc b::ing nhau 1a 60° nén tam giac hop bdi ba vecto dong lugng cua hai hat nhan X va hat proton 1la mét

tam giac déu. Ta dugc:

v
- - P
myvy =m,v, <4y, =ly, :>v——4.
X

Cau 67: Pap an D
Hat nhan X dimg yén, phong xa a va bién thanh hat nhan Y. Theo béo toan dong luong ta dugc:
i’:+i’;:0:>mava =myv,

Wy

S my, =m,y, =>—=
V2 ml

K
Str dung cong thirc tinh dong nang ta s€ l1ap dugc ty 1&: —L = m
2 My

A e o A g v m, K
Vay tur hai vé trén ta suy ra dugc: - =—2=—L
v, m K,

PE KIEM TRA CHUONG 8. HAT NHAN NGUYEN TU
Cau 1: S6 nuclon ctia 2 4/ 1a bao nhiéu?

A.27 B. 13 C. 14 D. 40
Céu 2: Ky hiéu | H 1a cta?

A. hidro B. triti C. doteri D. notron
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Céu 3: Nito tu nhién c6 khéi luong nguyén tir 1a m = 14,0067u va gdm hai dong vi chinh Ia N,, ¢o khéi
luong nguyén tir m,, =14,00307u va N5 co khéi lwong nguyén tir 1a my; =15,00011u . Ti 1€ hai ddng vi
trong nito la:

A. 98,26%N,, va 1,74%N;; B. 1,74%N,, va 98,26%N,,

C. 99,64%N,, va 0,36%N,; D. 0,36%N,, va 99,64%N,;
Cau 4: Mot hat nhan c¢6 khéi luong 1kg c6 nang lugng nghi 1a bao nhiéu?

A. 3.10°J B. 9.10%J C. 8.10"J D. 9.10'°J

Cau 5: Khi lugng ctia hat nhan ; '” Be 1a 10,0113(u), khéi lugng ctia notron 1a 1,0086u, khéi lugng cia

proton 1a: m =1,0072u. Do hut khdi cta hat nhan 1 Be 1a:

A.0,9110u B. 0,0691u C. 0,0561u D. 0,0811u
Cau 6: Khdi lugng cua hat nhan 1 Be 1a 10,0113(u), khdi lugng ciia notron 1a 1,0086u, khéi lugng cta
proton 1a: m =1,0072u va lu = 931MeV / ¢* . Nang lugng lién két ctia hat nhan ! Be 1a:

A. 6,4332 MeV B. 0,64332 MeV C. 64,332 MeV D. 6,4332 KeV
Céu 7: Pon vi khéi luong nguyén tir (u).

A 1lu=1,66.10"g B.1lu=166.10"g C.1u=91.10"g D. u=1,6.10"g
Cau 8: Duong kinh cua cac hat nhan nguyén tir c&

A. 107 -10"m B. 10°-10"m C. 10 -10"m D.107°-10"m
Céu 9: Hat nhan B c6 ban kinh gap 2 1an ban kinh cta hat nhan A Biét ring sb khéi cua A 1a 8, Hay xéc
dinh s6 khdi cta B.

A.70 B. 64 C.16 D. 32

Céu 10: Tinh s luong phan tir trong mot gam khi o, biét nguyén tir lwong O 1a 15,99.

A. 188.10" B. 188.10% C. 18,8.10" D. 188.10*
Cau 11: S6 nguyén tir c6 trong 2g 1" Bo
A. 3,96.10% hat B. 4,05.10% hat C. 12,04.10* hat D. 6,02.10* hat

Céu 12: Tinh sé phan tir nito trong 1 gam khi nio. Biét khéi luong nguyén tir lugng cia nito 13 13,999

(u). Biét 1u=1,66.10"g

A. 43.10% B. 43.10”' C. 215.10” D. 215.10%°
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Cau 13: Biét s6 Avogadrd N, = 6,02.10% hat/mol va khdi lugng ciia hat nhan bang sé khéi cta né. Sb
protodn (proton) cd trong 0,27 gam 7 Al 1a

A. 7,826.10% B. 9,826.10% C. 8,826.10” D. 6,826.10%
CAu 14: Hat nhan triti (fT) cod

A. 3 nuclon, trong d6 c6 1 proton. B. 3 notron (notron) va 1 préton.
C. 3 nuclodn, trong d6 c¢6 1 nootrdn (notron). D. 3 prétén va 1 notron (notron).
Cau 15: Hat nhan cang bén viing khi c6
A. s6 nucldn cang nho. B. s6 nuclén cang 16n.
C. nang luong lién két cang 16n. D. ning luong lién két riéng cang 16n.
Céu 16: Ning luong lién két riéng 1a nang luong lién két
A. tinh cho m{t nuclon. B. tinh riéng cho hat nhan ay.
C. cuia mot cap proton-proton. D. ctia mdt cap proton-notrdn (notron).
Ciu 17: Phét biéu nao 14 sai?
A. Céc dong vi phong xa déu khong bén.
B. Cic nguyén tir ma hat nhan c¢6 ciing s6 proton nhung cé sd notron (notron) khac nhau goi 1a déng
Vi.
C. Cac dong vi ctia cing mot nguyén t6 ¢ s notron khac nhau nén tinh chat hoa hoc khac nhau.

D. Céc dong vi ctia cing mot nguyén td cd cing vi tri trong bang hé thong tuan hoan.

Cau 18: Biét s6 Avogadro 1a 6,02.107, khdi lugng mol ctia urani 2°U trong 119 gam urani >*U 1a 238
g/mol. Sé notron 1a

A. 8,8.10% B. 1,2.10% C. 4,4.10” D. 2,2.10”
Céu 19: Chom, =12u;m, =1,00728u;m, =1,00867u;1u =1,66058.10*" kg . Nang luong t6i thicu d¢é tach
hat nhan [>C thanh cic nuclon riéng biét bang

A. 72,7 MeV B. 89,1 MeV C. 44,7 MeV D. 8,94 MeV
Cau 20: Hat nhén ;] CI ¢6 khdi lugng nghi biang 36,956563u. Biét khéi lugng cia notrén (notron) 14
1,008670u, khéi lugng cua proton (proton) 1a 1,007276u va u =931MeV / ¢* . Nang lugng lién két riéng

cta hat nhan ;] CI bang

A. 9,2782 MeV B. 7,3680 MeV C. 8,2532 MeV D. 8,5684 MeV
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Cau 21: Biét s6 Avogadrd N, =6,02.10% hat/mol va khdi lugng ciia hat nhan bang sé khéi cia né. Sb
protdn c6 trong 0,27 gam 7 Al 1a

A. 6,826.10% B. 8,826.10% C. 9,826.10% D. 7,826.10%
Ciu 22: Biét N, =6,02.10%. Trong 59,5 g Z°U c6 s6 notron x4p xi 1a

A. 2,38.10% B. 2,20.10% C. 1,19.10% D. 9,21.10*
Cau 23: Biét khéi lwong ctia proton; notron; hat nhan 'O lan lugt 1a 1,0073 u; 1,0087 u; 15,9904 u va
lu =931,5MeV / c*. Ning lugng lién két ctia hat nhan '°O x4p xi bang

A. 14,25 MeV B. 18,76 MeV C. 128,17 MeV D. 190,81 MeV
Cau 24: Hat nhan ! Be c6 khdi lwong 10,0135u. Khéi lugng cta notron 1,0087u, khéi lugng ciia proton
(proton) 1a 1,0073u, 1u =931,5MeV / ¢*. Nang lugng lién két riéng ctia hat nhan ! Be 1a

A. 0,6321 MeV B. 63,2152 MeV C. 6,3215 MeV D. 632,1531 MeV
CAu 25: Gia st hai hat nhan X va Y ¢6 d6 hut khéi béng nhau va sb nuclon cia hat nhan X 16n hon s6
nuclon cia hat nhan Y thi

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

B. hat nhan X bén viing hon hat nhan Y.

C. nang luong lién két riéng cua hai hat nhan bang nhau.

D. nang lugng lién két cua hat nhan X 16n hon nang luong lién két cua hat nhan Y
Céu 26: Mot hat c6 khéi luong nghi m, . Theo thuyét twong d6i, dong ning cua hat nay khi chuyén dong
v6i the d6 0,6¢ (¢ 1a tdc do anh sang trong chan khong) 1a

A. 1,25m,c’ B. 0,36m,c’ C. 0,25m,c’ D. 0,225m,c’
Cau 27: Cho ba hat nhan X, Y va Z c6 s6 nuclén tuong ung 1a 4,,4,,4,v6i A, =24, =0,54, . Biét
ning luong lién két cua timg hat nhan tuong tng 1a AE, ,AE,,AE, v61 AE, <AE, <AE,. Sép xép céac
hat nhan nay theo thr ty tinh bén vitng giam dan la

A Y, X,Z B.Y,Z X C.X,Y,Z D.Z XY
Ciu 28: Cho khéi lugng cia proton; notron; 0 Ar;$ Li 1an luot 1a: 1,0073u; 1,0087u; 39,9525u; 6,0145u
va lu=931,5MeV /c*. So voi nang luong lién két riéng ciia hat nhan ®Li thi nang lugng lién két riéng
cta hat nhén J; Ar

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

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

Ciu 29: So véi hat nhan % Si, hat nhan % Ca c6 nhiéu hon

Trang 46



A. 11 notron va 6 proton B. 5 notron va 6 proton
C. 6 notron va 5 proton D. 5 notron va 12 proton
Cau 30: Theo thuyét twong ddi, mot electron c6 dong ning bang mot nira ning lugng nghi ciia né thi

electron nay chuyén dong véi tbc do bang

A. 2,41.10°m /s B. 2,24.10°m /s C. 1,67.10°m/s D. 2,75.10°m/ s
Céu 31: Chon dung. Xét phong xa ;¥ — B+ X . Trong d6 Z, va A,

A Z,=7Z-1va d,=4 B.Z,=Z-2va A, =A4-2

C.Z,=Z-2va A, =A—4 D.Z, =Z+1vad, =4

Céu 32: Cho hat @ ban pha vao hat nhan nhom 27 Al dang dlng yén, sau phan tng sinh ra hat notron va
hat nhan X. Biét m, =4,0015u;m ,, =26,974u;m, =29,970u;m, =1, 0087u,luc> =931MeV . Phan ing
nay toa hay thu bao nhiéu ning luong? Chon két qua dung?

A. Toa nang lugng 2,9792MeV B. Toa nang lugng 2,9466MeV.

C. Thu nang lugng 2,9792MeV. D. Thu nang lugng 2,9466MeV.

Cau 33: Ban mot hat proton c¢6 khdi luong m,, vao nat nhan TLi dimg yén. Phan ng tao ra hai hat nhan
X gibng hét nhau c6 khdi lugng m +» bay ra co cung do 16n van tdc va cting hop véi phuong ban dau cua

proton mot goc45°. Ti s6 d6 16n van tdc cua hat X (v') va hat proton (v) la:

' m ' m ' m ' m
AL B. L2 c.l-"» )
% my voomy voomy v 2m,

Céu 34: Hat *'° Po phong xa a giai phong 10 MeV. Tinh téc d6 cua hat & va hat nhan con

A. 2,18.10"m/s va 0,24.10°m/ s B. 2,17.10"m/s va 0,42.10°m /s

C.2.10'm/s va 0,24.10°m /s D. 2,18.10"m /s va 0,54.10°m/ s
Céu 35: Cho phuong trinh phong xa cua 1 hat: X* — Y +Z** + y + AE . Biét khéi lugng cac hat 13y
bang s6 khdi. AE 1a nang luong toa ra tir phan tng trén, K,,K, la dong nang cua céac hat sau phan Ung.
Tim hé thuc dung.

A. Klzﬁ(AEw) B. K, = AE C. K =ap D. K, =2 AR
4, A

Céu 36: Xét mot phan tmg hat nhan [ H +; H —) He+, n.
Biét khéi luong cua cac hat nhan la

my, =2,0135u;m,, =3,0149%;m, =1,0087u;lu =931MeV / *.
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Nang lugng phan g trén toa ra la

A. 7,4990 MeV B. 2,7390 MeV C. 1,8820 MeV D. 3,1654 MeV
Céu 37: Hat nhan A dang dimg yén thi phan rd thanh hat nhan B c6 khéi luong mg,, va hat a co khéi
luong m,, . Ti s6 giita dong ning ctia hat nhan B va dong ning cia hat & ngay sau phan ra bang:

2 2
A. & B. & C. % D. &
mﬁ m m mﬂ

Cau 38: Cho phan tmg hat nhan: 2D+ T —% He+ X . Lay d6 hut khdi ciia hat nhan T, hat nhan D, hat
nhan He 1an luot 13 0,009106 u; 0,002491 u; 0,030382 u va lu=931,5MeV /2. Nang lugng toa ra cia
phan tmg xap xi bang

A. 15,017 MeV B. 200,025 MeV C. 17,498 MeV D. 21,076 MeV
Cau 39: Phan ung nhiét hach la

A. su két hop hai hat nhan c6 s6 khéi trung binh tao thanh hat nhan nang hon.

B. phan ng hat nhan thu nang luong.

C. phan tng trong d6 mdt hat nhan ndng vo thanh hai manh nhe hon.

D. phan rng hat nhan téa nang luong.
Cau 40: Gia sir trong mot phan tmg hat nhan, tong khéi lwong ciia cac hat trudc phan tng nho hon tong

khdi lwong cac hat sau phan tng 14 0,02 u. Phan tng hat nhan nay

A. tod nang luong 1,863 MeV. B. thu nang lugng 1,863 MeV.
C. toa nang lugng 18,63 MeV. D. thu nang luong 18,63 MeV.
DAP AN
1-A 2-B 3-C 4-D 5-B 6-C 7-B 8-C 9-B 10-B

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

21-D 22-B 23-C 24-C 25-A 26-C 27-A 28-B 29-B 30-B

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

HUONG DAN GIAI CHI TIET
Cau 1: Dap an A
S6 nuclon = s6 khéi = A.
Cau 2: Dap an B
Nguyén tir H c6 3 dong vi la: | H goi 14 hidro ?H c6 tén goi 1a doteri va dong vi tha hai 1a: °H goi la

triti.
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Cau 3: Pap an C

Goi phén tram cua hai déng vinguyén to N, va N, 1an luot 1a a va b. Theo dix kién dé bai ta c¢6 hé

a+b=100
) . a=99,64
uvong trinh: <
p g 14,00307.a+]1)5,00011.b = 14,0067 h=0.36
a+

Cau 4: Dap an D

Ning luong nghi ctia hat nhan da cho 1a: E = Am.c’ = 1.(3.108 )2 =9.10"° (J) .

Cau 5: Dap an B

D¢ hut khéi ciia hat nhan ' Be 13: Am =1,0072.4+6.1,0086.6 10,0113 = 0,069 1u

Cau 6: Dap an C

Ning lugng lién két ctia hat nhan ' Be la:

W, =1,0072.4+1,0086.6 10,0113

=0,0691u =64,332MeV

Cau 7: Dap an B

Pon vi khéi luong nguyén tir 1a: 1u =1,66.10% g

Cau 8: Pap an C

DPuong kinh ctia cac hat nhan nguyén tir ¢ 107 —10"m.

Cau 9: Dap 4an B

Ta c6 cong thirc tinh ban kinh ctia nguyén tir theo s khéi 1a: »=1,2.107".4°
2 3

Tir d6 ta c6 ty 1é: ”-A:[QJ @5{3] — A, =64

g Ay b

Cau 10: Pap an B
S6 luong phan tir trong mot gam khi 0, la:

;2: 188.10% hat

b

n=N,—~=6,02.10".
M

Cau 11: Pap an C

S6 nguyén tir c6 trong 2g 2 Bo la:

n=20, 02.1023.% =12,04.10* hat

Cau 12: Pap an D

S6 lwong phan tir nito trong 1 gam khi nito 1a:

n= 6,02.1023.; =215.10" hat
13,999.2

3
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Cau 13: Dap an A
S6 proton c6 trong 0,27 gam 2 A/ la:

02 0,27

n,=6,02.1 .13=7,826.10% hat

Cau 14: Dap an A

Hat nhan triti duoc viét dudi dang 7' nén s& co 3 nuclon trong d6 ¢6 1 proton.

Cau 15: Pap an D

Hat nhan cang bén vimng khi ning luong lién két riéng cang 16n.

Cau 16: Pap an A

Ning luong lién két riéng 1a ning lwong lién két tinh cho mét nuclon.

Cau 17: Pap an C

Céc dong vi ctia cing mot nguyén td ¢6 s6 notron khac nhau nhung nam ciing mét 6 trong bang tuan hoan
cac nguyén td hoa hoc nén tinh chat hoa hoc van giéng nhau chtr khong khac nhau.

Cau 18: Pap an C

86 notron la: n, =6, 02.1023.%.(238 ~92)=4,4.10"

Cau 19: Pap an B

Nang luong t6i thiéu dé tich cac hat nhan >C thanh cac nuclon riéng biét 1a:
W =6.1,00728+6.1,00866 —12 = 0,09564u = 89,1MeV

Cau 20: Pap an D

Ning lugng lién két riéng ctia hat nhan ;] C7 1a:

B (1, 007276.17+20.1,008670 — 36,956563).931

Ik 37
=8,5684MelV

Cau 21: Pap an D
4 ; 27 \ » 0,27 22
S6 proton c6 trong 0/27 gam ;5 Al la: n, =6,023.10 .7.13 =7,826.10

Cau 22: Pap an B

86 notron ¢6 1a: n, =6, 02.1023.5297’55.(235—92) =2,2.10%

Cau 23: Pap an C
Nang luong lién két ctia hat nhan 1O x4p xi bang:

W, = (1, 0073.8+1,0087.8 15, 9904) 931,5=128,17MeV
Cau 24: Pap an C

Ning luong lién két riéng cua hat nhan ' Be 1a:
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3 (1, 0073.4+1,0087.6—10,0135)931
Ikr —
10

Cau 25: Pap an A

=6,3125MeV

Hai hat nhan X va Y ¢6 do hut khéi bﬁng nhau va s6 nuclon ctia hat nhan X 16n hon s6 nuclon cta hat
nhan Y theo cong thirc tinh nang lugng lién két riéng thi W, < W, , nén hat nhan Y bén vitng hon hat
nhan X

Cau 26: Pap an C

Theo thuyét tuong dbi ta c6 cong thirc:

m

2 2 2

E=myc’ =———=.c"=1,25m,c
2

Vay dong nang cua hat nay la: W, = E—E, =0,25m,c’
Cau 27: Pap an A

Xét nang luong lién két riéng ctia timg hat nhan X, Y, Z. Ta c6: A, =24,=0,54,
Chon 4, =1= 4, =2;4,=4

AE‘Z
4

< nén cac hat nhan dugc nuyéc xép theo tinh viing bén

AE, AE
Suyrado AE, <AE, <AE, & 2X L

<
1

giam danla: Y. X, Z

Cau 28: Pap an B

Ning luong lién két riéng cua hat nhan °Li la:

W,, =1,0073.3+1,0087.3-6,0145=10,0335

= W, =5,200875

Ning lugng lién két riéng ctia hat nhan 0 47 1a:

1,0073.18 +1,0087.22 — 39,9525
War = 40

Vay nang lugng lién két riéng cua hat nhan Ar thi 16n hon mot luong 1a 3,42 MeV so véi nang lugng lién

.931,5=28,62336

két riéng cta hat nhan Li.

Cau 29: Pap an B
So v6i hat nhan * Si thi hat nhan % Ca c6 nhiéu hon 5 notron va 6 proton.

Cau 30: Pap an B
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Theo thuyét twong ddi dong ning bang mot nira ning lwong nghi cua no thi electron nay chuyén dong véi

2
myc

. 1

toc do la: = —m002 ZEmocz :>v:2,24.108(m/s)
v

CZ

Cau 31: Dap an A

1—

Ta tinh duoc {ZX =z-1
A, =4
Cau 32: Pap an C
Xét do hut khdi: Am=m, —m, =m, +m, —(my +m,)
=26,974+4,0015 —(29, 970+1, 0087) =-3,2.10" <0
Nén day la phan ing thu nang luong.
W =Am.c® =2,9792MeV
Cau33: Papan D
Hai hat nhan X gidng hét nhau bay ra c6 cung d6 16n van tdc va cting hop voi phuong ban dau cua proton
mot géc 45° nén hai hat nhan X bay theo phuong vudng goc véi nhau.

\% m
N — X _ p
Taco: NV2myvy =myy, = —=

Vp \/me

Cau 34: Pap an B
Nang luong cua phan tng la: AE=10MelV . Néntaco: K, — K, =10Mel .

Ap dung bao toan dong luong ta duoc:

m,v,=m,V, <:>\/2maKa :\/ZmXKX
K, m, 206
e

a

K, m 4

a

=515

Viy K, =0,198MeV; K, =10,198MeV

Vay tdc do clia hat nhan con va hat « lan luot 1a: v, =0,42.10°(m/s);v, =2,17.107 (m/s)
Cau 35: Pap an A

Ta c6 phuong trinh phéng xala: X' > Y4 +Z% +y + AE .

K,,K, 1a dong nang cua cac hat sau phan ing nén ta c6 hé thirc:

K, :ﬁ(AEM)

1

Cau 36: Pap an D
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Phuong trinh phan ang hat nhan: [ H +; H —) He+, n

Nang luong toa ra tir phan Gng trén 1a: AE = (2m,, —m,,, —m, ).c* =3,1654MeV
Cau 37: Dap an A

Theo dinh luat bao toan dong lugng ta co:

- v m
— — B _ a
PB+Fa_0:>ma'Va_mB'VB:>___
A% mB

a

Ty s gitta dong ning cia hat nhan B va dong ning ciia hat & ngay sau phan tng 1a:

W, mB.sz ) ma.vi _my ﬁ_ma
W 2 12 m, v: m,

a a a

Cau 38: Pap an C

Phuong trinh phan tng: >D+ T —3 He+ X . Ning luong toa ra clia phan ting xap xi bang:
W= (AmHe —Am, —Am,, ).02

= (0, 030382-0,009106—-0, 002491) 9315

=17,49852275MeV

Cau39: Pap an D
Cau 40: Pap an D
Vi tong khdi lugng cua cac hat trudc phan mg nho hon tong khdi luong clia cac hat sau phan tmg 1a

0,02u nén day 1a phan tng thu nang luong va ning luong d6 bang: AE =mc* =0,02.931,5=18,63MeV
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