Chuyén dé: VAT LY HAT NHAN ON LUYEN KI THI QUOC GIA 2015 GV: Dodn Van Luong

esJe>CHUONG VAT LY HAT NHAN e
A: TOM TAT LY THUYET

, § 1. CAU TAO CUA HAT NHAN NGUYEN TU- PO HUT KHOI
I. CAUTAO CUA HAT NHAN NGUYEN TU , ‘
1. Cau hat nhan nguyén tir :Hat nhan dugc cau tao bdi hai loai hat so cap goi 1a nuclon gom:

Hat so' cap Ki hiéu Khéi lwong theo kg Khéi luong theo u bién tich
(nuclon) 1u =1,66055.10 ?" kg
Proton: =IH m, = 1,67262.10 2" kg mp =1,00728u +e
Notron: n=n mp =1,67493.10 72" kg my =1,00866u khong mang dién tich
’ on A A //," \\\\\ ,’l \‘\
1.1. Ki hi¢u hat nhéin: 5 X K \
- A=s0 nuctrdn : s6 khdi oA, ‘: @ @ O
- Z =50 proton = di¢n tich hat nhan (nguyén tir s0) N ! ;!

4 7
- [N =A-Z} 6 notron !

. S .
1.2. Bdn kinh hat nhin nguyén tir: R =1,2.10™ A%(m) Nguyeén tir Hidrd, Hat nhan
Vi dy: + Ban kinh hat nhan 'H : R=1,2.10%m ¢6 1 nucldn 1a proton Hat nhan Heli co 4 nuclon:
o 7 15 2 proton va 2 notrén
+ Ban kinh hat nhan ;; Al : R =3,6.10"m
2.Péng vi 14 nhitng nguyén tir co cung sb proton ( Z ), nhung khac sé notron (N) hay khac sé nuclon (A).
Vi du: Hidré co badong vi: “H ; ?H (?D) ; H (1)
+DOng vi bén : trong thién nhién c6 khoang 300 dong vi .
+ Dong vi phong xa ( khong bén): c6 khoang vai nghin dong vi phong xa tu nhién va nhan tao .
3.Don vi khoi lwong nguyén tir
- U:co gia tri bang 1/12 khdi lwong dong vi cacbon *2C
1 12 g= 1 12
12'N, ~ 126,0221.10%

g ~1,66055.10°'kg =931L,5MeV /¢ ; 1IMeV =1,6.10"J

. . E
4. Khoi lugng va nang lwong: HE thirc Anhxtanh gitra nang lugng va khoi luong: =>m= el

=> khdi lugng co thé do bang don vi nang lugng chia cho ¢’ eV/c? hay Me}//cz. ) ’
-Theo Anhxtanh, mot vat co6 khoi lugng mo khi ¢ trang thai nghi thi khi chuyén dong véi tée do v, khoi luong

s& tang 1én thanh m véi: m= __Mo__ trong d6 mo goi 1a khéi lugng nghi va m goi 1a khdi luong dong.
V2
e
5.M¢t 50 cdc hat thuwong gap: Tén goi Ki hiéu Cong thirc Ghi chu
1 1
proton p H hay ;p hidrd nhe
2 2
doteri D H hay ;D hidrd ning
3
Triti T tH hay T hidr6 siéu ning
4
anpha a ,He Hat Nhan Héli
0
béta trir B € electron
0
béta cong B 1€ Pozitdn (phan electron)
1
notrén n ol khong mang dién
notrind 14 khong mang dién, my=0, v~=c
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I1.PQ HUT KHOI - NANG LUQNG LIEN KET CUA HAT NHAN

1. Lwc hat nhdn

-Lyc hat nhéan Ia lyc tuong tac giﬁ:a cac nulen, bfin kinh tuong tac khoang 10"m.

-Lyc hat nhan khong cung ban chat véi luc hap dan hay lyc tinh dién; n6 1a lyc tuong tac manh.
2. Dj hut khoi Am ciia hat nhin X

Khéi lugng hat nhdn M, lu6n nho hon téng khdi lugng cac nuclon tao thanh hat nhan d6 mot lugng Am :

Khdi lugng hat nhan | Khéi lugng Z Proton | Khoi lugng N Notron Do hut khdi Am

My (M) Zm, (A—2Z)m, Am =7Zm, + (A—2Z)m, — My,

_ 2 2
thanh c4c nuclon riéng bigt). Cong thire { Wy, = AM.C” | Hay : W, = [Z-mp +Nm, - mhn]- c

3. Ning lwgng lién két W|k ciia hat nhéin X
-Ning lién két 14 nang lugng toa ra khi tao thanh mot hat nhan (hay ning luong thu vao dé pha v& mot hat nhan

4.Naing lwong lién két riéng ciia hat nhéin

A 1 W
-Nang lugng lién két riéng 1a nang lugng lién két tinh trén mot nuclon € = f .
-Hat nhén c6 ning luong lién két riéng cang 16n thi cang bén viing.

56 p . Lo W, N
-Vidu: ,g F€ c6 ning lugng lién két riéng lon € = f =8,8 (MeV/nucldn)

§ 2. PHAN UNG HAT NHAN

I. PHAN UNG HAT NHAN

Ay A, As A, A,
21X1+sz2 - zSX3+z4X4 hay 21A+z

Phan g hat nhan 13 moi qué trinh dan t6i su bién d6i sy bién d6i ciia hat nhan.
A A A

‘B— ,°C+.,'D
2 Z3 Z4

Co hai loai phan ung hat nhan

+ Phan Gng ty phén rd cia mot hat nhan khong bén}hér}h cac hat nhan khac (phong xa)
+ Phén Gng tuong tac gilra cac hat nhan véi nhau dan dén sy bién doi thanh cac hat nhan khac.
Chu y: Céc hat thudng gap trong phan ing hat nhan:;p= H; ;n; ;He=a; g =Je; = Je
I1.CAC PINH LUAT BAO TOAN TRONG PHAN UNG HAT NHAN

1.
2.
3.
4.

Dinh ludt béo toin sé nuclon (so khéi A) A+A =A+A
Dinh ludt bio toan di¢n tich (nguyén tivs6 Z) |Z,+Z2,=2,+7Z,
Dinh ludt bio toan dpng lwong: >P =>Ps
Dinh ludt béo toin ning lirong toan phan W, =Ws

Ch0 y:-Ning luong toan phan cta hat nhan: gdm ning luong nghi va ning luong thong thuong( dong ning):

W =mc? +%mv2

- Binh luat bao toan nang lugng toan ph?ln 6 thé viét: Wd; + Wd, + m1.C2 + mg.C2 =Wd; + Wds + m3.C2 + m4.C2

- Lién hé giita dong luong va dong nang |P? =2mW,| hay |[W,

=> (My+ Mz - M3 - My %= Wds + Wds - Wd1 - Wds = Q 104 thu
PZ
~2m

IILNANG LUQNG TRONG PHAN UNG HAT NHAN:
+ Khoi lugng trude va sau phan tng: Mg = mg+myvam=msz + my
+ Nang luong W: -Trong trudng hop m (kg) ; W (J): W =(m, —m)c® = (Am—Am,)c’® (J)

-Trong truong hop m(u) ; W (MeV): W =(m, —m)9315=(Am—Am,)9315
Néu me>m: W >0 : phan tng toa ning luong;
Néumy< m: W <0 : phan mg thu ning luong
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§ 3. PHONG XA

I. PHONG XA:
Phéng xa 13 hién tuong hat nhan khong bén ving tu phan ra, phat ra cac tia phong xa va bién doi thanh cac hat
nhan khac.
I1. CAC TIA PHONG XA
1.1 Cac phuong trinh phong xa:

NI r A , A N A 4 A-4
- Phong xa « (,He): hat nhan con Ui hai 0 so v6i hat nhan me trong bang tuan hoan: ; X =, He+5Y
0 <X AL A . \ /-\X 0 AY

- Phong xa # (je): hat nhan con tién mét 6 S0 véi hat nhan me trong bang tuan hoan: 7 — _1e T4
, L0 ~ e AL A y . ~ , X \ AX - Oe + AY

- Phéng xa £ (,,e): hat nhan con Ili m§t 6 so voi hat nhan me trong bang tuan hoan: ; 4T 7

A Lz A Z Ane ™ 0 A
- Phéng xa y: Song dién tir c6 budce song rat ngan: X — o/ t 2 X
1.2. Bin chit va tinh chit ciia cic loai tia phéng xa

Loai Tia Bian Chit Tinh Chit
(o) -La dong hat nhan nguyén tur Heli (; He), chuyén | -Ion hoé rit manh.
dong v6i van tde ¢& 2.10’m/s. -Dam xuyén yéu.
(B) -La dong hat électron (_Je), van téc ~C ,
— — < — - -lon ho4 yéu hon nhung dam xuyén manh
. -La dong hat €lectron duong (con goi la pozitron) hon ti
) (%e), vantdc ~C on tia o
+17/7 0 "% '
\ . A < 7 , 7 X 4 I -11
() La ‘t{u’c xa d}eP tu, o buge songArat ngan (dudi 10 -lon hoa yéu nhat, ddm xuyén manh nhat.
m), 1a hat ph6ton c6 nang lugng rat cao

III. CAC PINH LUAT PHONG XA
1. Chu ki bdn ra ciia chét phéng xa (T)
Chu ki ban ra 1a thoi gian dé mot nira s6 hat nhan hién c6 ciia mot lugng chat phong xa bi phan ré, bién do6i thanh
hat nhan khac.

2. Hang sé phong xa: A= I:_—Z (dac trung cho timg loai chat phong xa)

3. Dinh ludt phong xa:
Theo s6 hat (N) Theo khéi lwgng (m) D¢ phong xa (H) (1Ci=3,7.10°Bq)
Trong qua trinh phan ra, sé hat | Trong qua trinh phan rd, khoi | - Dai luong dic trung cho tinh phong xa
nhan phong xa giam theo thoi | lweng hat nhan phong xa gidm | manh hay y€u ctia chat phong xa.
gian: theo thoi gian : AN

- S6 phan i trong mot giay:H = - E

t t t
Ny =Ng2 T = N, My =mp2 T=me ™ | Hy=Ho2 " =Hoe 8
H=AN

N, : s6 hat nhan phong xa & thoi m, : khéi luwong phong xa ¢ thoi | H o - d0 phong xa & thoi diém ban dau.
diém ba’n dau. diém ban, dau. H,, :d0 phong xa con lai sau thoi gian t
N (v : 80 hat nhan phéng xa con My, : khoi lugng phong xa con _t
H= AN=AN;2T = ANge™
Don vi do d6 phong xa 1a becoren (Bq):
1 Bq =1 phén rd/giay.
Thuec té con ding don vi curi (Ci):
1 Ci = 3,7.10" Bq, x4p xi bang d6 phong xa
cuia mot gam radi.

lai sau thoi gian t. lai sau thoi gian t.
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IV. UNG DUNG CUA CAC PONG VI PHONG XA
- Theo doi qua trinh van chuyen chat trong cay bang phuong phap nguyén tir danh dau.
- Dung phong xay tim khuyét tat trong san phim duc, bao quan thuc phim, chita bénh ung thu ..

- Xéc dinh tudi cd vat.

§ 4. PHAN UNG PHAN HACH - PHAN UNG NHIET HACH
I. PHAN UNG PHAN HACH
1. Phdn trmg phin hach: 13 mot hat nhan rat ning nhu Urani (235U ) hap thy mot notrén cham s& v thanh hai hat

nhén trung binh, cung vi mdt vai notrén mai sinh ra.
U+ > HU > ZX+ X + kgn + 200MeV
2. Phdn irng phén hach day chuyen Néu su phan hach tiép dién thanh mot day chuyén thi ta co phan Gmg phan hach
day chuyén, khi d6 s6 phan hach tang 1én nhanh trong mot thoi gian ngan va ¢ ning lugng rat 16n duge toa ra. Diéu kién
dé xay ra phan g day chuyén: xét s6 notrén trung binh k sinh ra sau mdi phan tng phan hach (K 1a hé s nhan notron).
- Néu k <1: thi phan ng day chuyén khong thé xay ra.
- Néu k =1: thi phan tng diy chuyén s& xay ra va diéu khién duoc.
- Néu k >1: thi phan l'mg day chuyén xay ra khong diéu khién duoc.
- Ngoai ra khoi luong U phai dat t6i gié tri t6i thiéu goi 1a khdi lwong toi han m, .
3. Nha may dién hat nhdn (nguyén tir)
B phén chinh ctia nha may dién hat nhén la 16 phan ing hat nhan PWR.
(Xem sach GK CO BAN trang 199 nha XB-GD 2007, hodc SGK NC trang 285-287 Nha XB-GD-2007)

I1.PHAN UNG NHIET HACH

1. Phdn wrng nhiét hach

Phan tmg nhiét hach 13 phan ting két hop hai hat nhan nhe thanh mét hat nhan ning hon.

2H+2H — H+ n+3,25 Mev

2. Piéu kién xdy ra phdn iing nhigt hach
Nhiét do cao khoang tir 50 tri¢u d6 té1 100 tri¢u do.
Hon hop nhién liéu phai “giam hdm” trong mot khoang khong gian rat nho.
3. Ndang lwong nhiét hach
Tuy mot phan tng nhiét hach toéa nang luong it hon mot phan tng phan hach nhung néu tinh theo khdi
luong nhién li¢u thi phan tng nhiét hach téa ra ndng luong 16n hon.

- Nhién liéu nhiét hach 13 v6 tan trong thién nhién: d6 1a doteri, triti rat nhiéu trong nudc song va bién.

- V& mit sinh thai, phan ing nhiét hach sach hon so v&i phan ting phan hach vi khong c6 biic xa hay can ba
phéng xa lam 6 nhiém moi trudng.

II1. Dung may tinh déi don vi (it ding ):Véi cac ma 1énh ta c6 thé tra bang in & trén ndp cua may tinh cim tay.
+Dbdi don vi: leV =1,6.10"°. 1MeV=1,6.10"%.

+Pdi don vi tir uc® sang MeV:1uc? = 931,5MeV

(May 570ES: [SHIFT 717xSHIFT 728x?: SHIFT 723: X10™6=| hién thi 931,494...)

- M4y 570ES bam [ShiftglConv [ma sé]H

-Vidu 1: Tt 36 km/h sang ? m/s , bém: [Conv] Mﬁn hinh hién thi : 10 (m/s)

-Vi du 2: Tir 20m/s sang km/h 2 bAm:20Shiftg] [Conv] [20=5]Man hinh hién thi : 72 (km/h)
May 570MS bam [ShiftConst] Conv [mi s6] 5
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C: CAC DANG BAI TAP

LCAU TAQ HAT NHAN- PO HUT KHOI VA NANG LUQONG LIEN KET:
Dang 1 : Xdc dinh ciu tao hat nhin:
a.Phwong phap: Tu ki hiu hat nhan ZA X =AZ N=AZ
b.Bai tap
Bai 1: X4c dinh ciu tao hat nhan 2932?U , 2Na, jHe( Tim s6 Z proton va sé N notron)
Huéng Din:

+2%J 6 cAu tao gdm: Z=92, A =238 = N = A—Z = 146. Ddp dn: ‘U : 92 proton ; 146 notron

+2°Na gom: Z= 11 ,A=23=>N =A-Z=12 Ddp an:>Na: 11 proton ; 12 notron
+;‘He gom:Z=2 A=4=N=A-Z=2 dedn:gHe:Zpr()t()n ;2 mnotron
Bai 2:Ky hiéu cua nguyén tir ma hat nhan ctia n6 chira 3 préton va 4 notron la:
A IN; B. ’N; C.iLi; D. Li

~ A .
Huéng DAn: Ky hiéu ciia hat nhan la 5 X Véi Z=3 va A=N+Z=4+3=7 — [Li->chon C

c. Triic nghiém:
Cau 1. Phat biéu nao sau day la ding?

A. Hat nhan nguyén tir ZA X duoc cdu tao gdm Z notron va A proton.

B. Hat nhan nguyén tu ZAX duge cdu tao gdm Z proton va A notron.

C. Hat nhan nguyén tu ZA X duogc ciu tao gdm Z proton va (A — Z) notron.

D. Hat nhan nguyén tir 7' X dugc cAu tao gdm Z notron va (A + Z) proton.
Cau 2. Hat nhan 570 Co c¢6 ciu tao gdbm:

A. 33 préton va 27 notron B. 27 proton va 60 notron C. 27 proton va 33 notron  D. 33 préton va 27 notron
Cau 3: X4c dinh sd hat proton va notron ctia hat nhan 174 N

A. 07 proton va 14 notron ~ B. 07 proton va 07 notron C. 14 proton va 07 notron  D. 21 proton va 07 notron

CAau 4: Trong nguyén tir ddng vi phong xa U ¢o:

A. 92 electron va tong sb proton va electron 1a 235 B. 92 proton va tong so proton va electron 1a 235
C. 92 proton va téng s6 proton va notron la 235 D. 92 proton va téng s6 notron 1a 235
CAau 5:Nhan Uranium c6 92 proton va 143 notron ki hi¢u nhan la

A U B.2U C. U D. YU
CAu 6:Tim phat biéu sai vé hat nhan nguyén tir Al

A. S proton 1a 13. B. Hat nhan Al ¢6 13 nuclén.C. S6 nuclén 1a 27. D. S6 notrdn 1a 14.

CAu 7:Trong vat 1y hat nhéan, bat dang thtrc nao 1a dung khi so sanh khéi lugng proton (mp), notron (my,) va don vi khdi

lugng nguyén ti u.

A. mp>u>m, B. m,< mp<u C.my>mp>u D.m,=mp>u
CAu 8. Cho hat nhan 't X . Hiy tim phat biéu sai.

A. Hat nhan c6 6 notron. B. Hat nhan c6 11 nuclén.
C.bién tich hat nhan la 6e. D. Khoi lugng hat nhan xap xi bang 11u.

Cau 9(PH-2007): Phat biéu nao 14 sai?

A. Cac dong vi phong xa déu khong bén.

B. Cac nguyén tir ma hat nhan c6 cung sd proton nhung c6 s6 notrén (notron) khac nhau goi la ddng vi.
C. Cac dong vi clia ciing mot nguyén t6 ¢6 s6 notrén khac nhau nén tinh chat hoa hoc khéc nhau.

D. Cac dong vi ctia cling mot nguyén tb c6 cing vi tri trong bang hé thong tuan hoan.

Cau 10.(PH-CD-2010 ) So v6i hat nhan 14SI , hat nhan 20Ca ¢6 nhiéu hon
A. 11 notrdn va 6 proton. B. 5 notron va 6 protén.C. 6 notroén va 5 préton. D. 5 notrén va 12 proton.
Cau 11: (CD-2011) Hat nhén *CJ co:
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A. 35 notron B. 35 nuclon C. 17 notron D. 18 proton.
Cau 12. (TN — THPT 2009) Trong hat nhan nguyén tir *s P, €O
A. 84 prétén va 210 notron. B. 126 proton va 84 notron.
C. 210 proton va 84 notron. D. 84 préton va 126 notron.
Cau 13. (TN nim 2010) So véi hat nhan 30 Ca , hat nhan 5 CO ¢6 nhiéu hon
A. 7 notron va 9 proton. B. 11 notron va 16 proton.
C. 9 notron va 7 proton. D. 16 notron va 11 proton. )
Cau 14. Hat nhan nguyén tir chi c¢6 82 proton va 125 notron. Hat nhan nguyén tir nay c6 ki hi¢u nhu thé nao?
125 12 82 207

A 5 Pb B. 15 Pb C. 5, Pb D. g Po
Cau 15. Cho 4 hat nhan nguyén tir ¢ ki hiéu twong tng iD, 31T, ';_’He ‘Z‘He Nhitng cap hat nhan nao la cac hat nhan
dong vi?

A. %D va SHe B. 2D va ;He C. ?D va 3He D. 2D va’T
Cau 16.Chon cau dang. Hat nhan liti ¢6 3 proton va 4 notron. Hat nhan nay co6 ki hiéu nhu thé nao?

A ILi B. sLi C. SLi D. 3Li
Cau 17.Viét ky hiéu 2 hat nhan chira 2pva In ; 3pva 5n:

3 5 3 8 1 \ 2 X
A. 2X vagY E.ZX va3Y C‘ZX vagY 3X vagY

Cau 18. Chon cau tra 101 dung. Ki hiéu cua hai hat nhan, hat X c6 mét protén va hai notron; hat Y ¢6 3 proton va 4
nontron.
1 4 4 4
X; %Y X, Y X, Y 3y. 7
1 3’ 3 3 D3X; LY
Cau 19(CP 2013): Hat nhan 17CI co
A. 17 notron. B. 35 notron. C. 35 nucldn. D. 18 protén.
Giii :Hat nhan -2 Cl ¢6 S§ khéi A=35 chinh 1a sénuclon. Chon C.
Céu 20(CD 2013-CB): Dong vi la cac nguyén tir ma hat nhén cua né cd
A. cung kh01 lugng, khac s6 notron. B. cung so notron, khac so proton.
C. cung §0 préton, khac s6 notron. ) D. cung s6 nuclon, khac sb proton.
Giai : Dong vi 1a cac nguyén tir cd cung so proton, khac so notron. Chon C.
Cau 21(Cb- 2011): Hat nhan 1375C| co:

A. 35 notron B. 35 nuclén C. 17 notron D. 18 proton.
Cau 22(CP- 2012): Hai hat nhan ST va He c6 cung
A. s6 notron. B. s6 nuclon. C. dién tich. D. sb proton.

Gidi: Hai hat nhan °T va SHe c0 cung s6 nuclén 13 3. Chon B

Cau 23: Hat nhan nguyén tir chi c6 82 prétdon va 125 notrén. Hat nhan nguyén tir nay c6 ki hiéu la

A. "5Pb B. "5z Pb C. 15Pb D. 207Pb
Cau 24: Thong tin nao sau day la §ai khi noi vé cac hat cau tao nén hat nhan nguyén tir ? )

A. Céc hat proton va notron c6 khoi lugng bang nhau.  B. Proton mang dién tich nguyén to duong.

C. Notron trung hoa vé dién. D. S6 notron va protoén trong hat nhan c6 thé khac nhau.
Cau 25: Hat nhén nguyén tir cia cac nguyén t6 dong vi ludn co cung: )

A. sb proton . B. s notron . C. s6 nucl6n . ) D. khoi lugng

Cau 26: Trong cac dong vi ctia caacbon, hat nhan cua dong vi nao cé sb protén bang sé notron ?

A llC B 12C C 13C D 14C

Cau 27: CAu nao ding? Hat nhan ;C

A. mang dién tich -6e B. mang dién tich 12¢ C. mang dién tich +6e D. khong mang dién tich
CAau 28: Hat nhan nao sau day c6 125 notron ?

A *5U B. ‘5;U C. %sRa D. %P0
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Dang 2 : Xac dinh do hut khéi, nang lwong lién két hat nhan, nang lwong lién két riéeng:
a.Phwong Phdp: +St dung cong thire do hut khdi: Am=m—m,; m=Zm,+ Nm,

+Nang luong lién két: W, = [Z.mp +N.m_— mhn}. c®=Am.c’
5 A 1 i Wik AE  Amc?
+Nang lugng lién két riéng: &= A MeV/nuclon. Hay |& = T = A

+Chuyén déi don vi tir uc? sang Mev:1uc? = 931,5MeV
Chay :+ So sanh : Hat nhan c6 nang luong lién ket riéng cang lon thi cang bén ving .
+ Hat nhan c6 so khoi tir 50 — 70 trong bang HTTH thuong bén hon cac nguyén tir ctia cac hat nhan con lai .

b.Bai tip
Bai 1 :Khbi lwong ctia hat lf Be la mg, = 10,01134u, khdi lwong ctia notron 1a my = 1,0087u, khéi lugng ctia proton 1a mp
=1,0073u. Tinh d6 hut khi cua hat nhan {Be 1a bao nhiéu?
HD gidi -X4c dinh cu tao hat nhan ‘{Be c6 Z = 4proton, N= A-Z = 10-4= 6 notron
- D9 hut khdi: Am =] Z.m, +(A-Z).m, —m,, | =4.1,0073u + 6.1,0087u — 10,01134u

Am =0,07u . Pdap an: Am=0,07u
Bai 2. Xéc dinh s6 Notrén N ctia hat nhan: 5 He . Tinh nang lugng lién két riéng. Biét m, = 1,00866u; m, = 1,00728u;
Mye = 4,0015u
N=A-Z

4

) =N=4-2=2. Taco Am=2(m_ +m,)—4,0015=0,03038u
(§]
2

HD giai : Tu {

. AE = 0,03038uc? = 0,03038.9315MeV = 28,20MeV = & — %29 —7.07MeV

Bai 3. Cho ,CFe . Tinh ning lugng lién két riéng. Biét m, = 1,00866u; m, = 1,00728u; mg, = 55,9349u
HD gii: + Taco Am=26m_+30m, —55,9349 =0,51418u

478,96

= AE =0,51418uc® = 0,51418.931,5MeV = 478,96MeV = ¢ = =8,55MeV

Bai_4: Tinh ning luong lién két hat nhan Potéri fD ? Cho m, = 1,0073u, m, = 1,0087u, mp = 2,0136u; 1u =931 MeV/c?.
A. 2,431 MeV, B. 1,122 MeV. C. 1,243 MeV. D.2,234MeV.
HD Giai :D06 hut khoi ctia hat nhan D : Am =3 m,+ Y m,—mp=1.m,+1.m,—mp=0,0024 u
Ning luong lién két ctia hat nhan D : Wy = Am.c? = 0,0024.uc’= 2,2356 MeV .=> Chon D.
Bai 5: Hat nhan YBecé khéi lugng 10,0135u. Khdi lwong cta notrén (notron) m, = 1,0087u, khdi luong cia proton

(préton) mp = 1,0073u, 1u = 931 MeV/c®. Ning luong lién két riéng ciia hat nhan 1a *?Be

A. 0,632 MeV. B. 63,215MeV. C. 6,325 MeV. D. 632,153 MeV.
HD Giai :
-Nang lugng lién két cua hat nhan 1fBe t Wi = Am.c® = (4.mp+6.m, — mBe).C2 =0,0679.c° = 63,249 MeV.
. W, 12
-Suy ra ning luong lién két riéng cuia hat nhan'{Be % = % =6,325MeV/nuclon.Chon: C.

Bai 6: Tinh nang lugng lién két riéng cua hai hat nhan ff Na va 25(? Fe . Hat nhan nao bén vitng hon?
Cho: my, = 22,983734u; me, = 55,9207u; m, = 1,008665 u; m, = 1,007276 u; 1u = 931,5 MeV/c?,
. w, (Zm,+(A-Z)m, - m,,).c* (11.1,007276 +12.1,008685 — 22,983734).931,5
HD Gidi.enga= —= = =8,1114 MeV;
A A 23
_ (26.1,007276 +30.1,008685 —55,9207).931,5
) 56

£re>Ena NéN hat nhan Fe bén virng hon hat nhan Na.

= 8,7898 MeV,

EFe
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Bai 7: Khoi lugng nguyén tir ciia radi Ra226 1a m = 226,0254 u .
a/ Hay chi ra thanh phan ciu tao hat nhan Radi ?
b/ Tinh ra kg ciia 1 mol nguyén tir Radi , khdi lwgng 1 hat nhén , 1 mol hat nhan Radi?
¢/ Tim khi lwong riéng cua hat nhan nguyén tir cho biét ban kinh hat nhan duoc tinh theo cong thirc :
r=ro A" . véir,=14.10m ., A la sé khéi .
d/ Tinh ning luong lién két ciia hat nhan , niang luong lién két riéng , biét m, = 1,007276u; m,=1.008665u ;
me = 0,00549u ; 1u = 931MeV/c? .
HD Giai :
a/ Radi hat nhén c6 88 proton , N = A- Z = 226 — 88 = 138 notron
b/ Khdi lugng 1 nguyén tir: m = 226,0254u.1,66055.10 ' = 375,7.10 *' kg
Khdi luong mot mol : mpe = MNa = 375,7.10%7.6,022.10% = 226,17.10 ° kg = 226,179
Khdi lwong mot hat nhan : my, = m — Zm, = 259,977u = 3,7524.10 “kg
Khéi luong 1mol hat nhan : mpeny = Mpn.Na = 0,22589kg
¢/ Thé tich hat nhan : V = 47r’/3 = 4nr,°Al3 .
Khdi luong riéng cua hat nhan : D = m_ ATp = 3m p3 ~1,45.10" k—%
V  4mr;AI3 A m
d/ Tinh ning lugng lién két ctia hat nhan : AE = Amc? = {Zm, + (A — Z)m, — m}c® = 1,8197u
AE =1,8107.931 = 1685 MeV
Ning luong lién két riéng : € = AE/A = 7,4557 MeV.

Bai 8:Biét khdi luong ciia cac hat nhan me =12,000u; m, =4,0015u; m, =1,0073u; m,1,0087u va

u =931 Mev/c?. Ning lugng can thiét toi thiéu dé chia hat nhan ’C thanh ba hat & theo don vi Jun la
A.6,7.10%) B.6,7.10 C.6,7.10%7) D.6,7.10%J
HD Gigi: C12 — 3 He
Nang lugng pha vo mot hat C12 thanh 3 hat He: W = (£ my; - My, )C2 =(3.4,0015 - 12). 931=4.1895MeV
Theo don vi Jun 1a: W = 4,1895. 1,6.10™ = 6,7032.10 ®J; Chon A

Bai 9:Cho biét m, = 4,0015u; mp =15,999u; m, =1,0072761, m, =1,008667u . Hay sip xép cic hat nhan 7 He, ¢C
, 160 theo thir tu tang dan do bén ving . Cau tra 161 dang la:

A Y jHe 0. B.%c,%%0, jHe,  C. ;He*%c, %0. D. sHe, %0, %c .
HDGiai:Dé bai khong cho khéi luong cta *C nhung chii y ¢ ddy ding don vi u, theo dinh nghia don vi u bang 1/12 khéi
luong dong vi *C=> do d6 c6 thé 1iy khdi luong *Cla 12 u.

-Suy ra niang lugng lién két riéng cua timg hat nhan 1a :

He: Wy = (2mp +2.mn-ma )C2 = 28,289366 MeV = W, rieng = 7,0723 MeV / nuclon.

C: Wy = (6.mp + 6.mn —mc )c? = 89,057598 MeV = Wikrieng = 7,4215 MeV/ nuclon.

O: Wy = (8.mp +8.mn—mg )c? = 119,674464 meV = W rieng = 71,4797 MeV/ nuclon.
-Hat nhén c6 ning lwong lién két riéng cang 16n thi cang bén vimg. Vay chiu bén vimng hat nhan ting dan 13 :

He<C<0O. = Chon C.
Bai 10. Tim ning lugng toa ra khi mot hat nhan urani ***U phéng xa tia o tao thanh dong vi thori **°Th. Cho cac ning
luong lién két riéng cua hat o 1a 7,10 MeV; caa 2*U 1a 7,63 MeV; cta **°Th 14 7,70 MeV.
HD Giai . Taco: W = 230.61 + 4.6p - 234.5y = 13,98 MeV.

Bai 11. Hat nhan heli c6 khéi lugng 4,0015 u. Tinh nang luong lién két riéng cta hat nhan héli. Tinh ning lugng toa ra
khi tao thanh 1 gam héli. Cho biét khoi lugng cua préton va notron la m, = 1,007276 u va m,=1,008665u;1u=9315
MeV/c?; s6 avogadrd 1a N = 6,022.10° mol™.

W, (Zm,+(A-Z)m, —my)c®  (2.(1,007276+1,008685) —4,0015).9315

HD Gidi:gye= —= =7,0752 MeV,
A A 4

m
W= — .NA.W|k =

.6,022.10%.7,0752.4 = 46,38332.10%° MeV = 7,42133.10' J.
M 4,0015
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c. Tric nghi¢m:
Cau 1: Hat nhan S7Co c6 khéi lugng 1a 59,919u. Biét khdi lugng ctia proton 1a 1,0073u va khéi lugng caa notron 1a
1,0087u. D hut khéi clia hat nhan °Co 13
A. 0,565u B. 0,536u C. 3,154u D. 3,637u
Cau 2: Pdng vi phong xa coban ggCO phat ra tia B~ va tia y. Biét mg, =55,940u;m_ =1,008665u; m, = 1,007276u.
Ning luong lién két ciia hat nhan coban 1a bao nhiéu?
A. AE=6,766.10"°J B. AE=3766.10"°J C. AE=5,766.10"°) D. AE=7,766.10"J
Cau 3: Biét khoi lwong ciia hat nhan U238 1a 238,00028u, khdi luong cua protén va notron 1a me=1.007276U; m, =
1,008665u; 1u = 931 MeV/ ¢’. Nang lugng lién két cua Urani 25U Ia bao nhiéu?
A. 1400,47 MeV B. 1740,04 MeV ~ £.1800,74 MeV D. 1874 MeV
Cau4: Biet khoi lugng cua proton mp=1,0073u, khoi lugng notron m,=1,0087u, khoi lugng cua hat nhan doteri
mp=2,0136u va 1u=931MeV/c®. Ning lugng lién két riéng ctia hat nhan nguyén tir doteri 2D 2
A. 1,12MeV B. 2,24MeV C. 3,36MeV D. 1,24MeV

Cau5: Khoi lugng cuia hat nhan io Bela 10,0113u; khdi lugng ctia préton m 0 = 1,0072u, cua notron m, = 1,0086; 1u =

931 MeV/c? . Ning luong lién két riéng ciia hat nhan nay 1a bao nhiéu?
A. 6,43 MeV B. 6,43 MeV C. 0,643 MeV D. Mét gia tri khac

Caub: Hat nhan ;o Neco khdi lugng My, =19,986950u. Cho biét m =1,00726u;m, =1,008665U;

1u =931,5MeV / ¢*. Ning lugng lién két riéng cua fg Ne c¢6 gia tri 1a bao nhiéu?
A. 5,66625eV B. 6,626245MeV C. 7,66225eV D. 8,02487MeV

CAau7: Tinh nang lugng lién két riéng cua hat nhan f;CI . Cho biét: m, = 1,0087u; m, = 1,00867u; mc, = 36,95655u; 1u
= 931MeV/c?

A. 8,16MeV B. 5,82 MeV C. 9,18MeV D. 9,38MeV
Cau 8. Hat nhan héli (; He) c6 ning lugng lién két 1a 28,4MeV; hat nhan liti ( } Li) c6 nang luong lién két 1a 39,2MeV;
hat nhan dotéri ( 21 D) ¢6 niang lugng lién két 1a 2,24MeV. Hay sép theo thu ty ting din v& tinh bén viing cua ching:

A. liti, héli, dotéri. B. dotéri, héli, liti. C. héli, liti, dotéri. D. dotéri, liti, héli.
Cau 9. Hat o c6 khéi luong 4,0015u, biét sé Avogadrd Na = 6,02.10%mol™, 1u = 931MeV/c?®. Cac nuclén két hop véi
nhau tao thanh hat o, nang lugng toa ra khi tao thanh 1mol khi Héli 1a

A. 2,7.10" B. 3,5. 10%% C.2,7.10"] D. 3,5. 10%
Cau 10(PH-2007): Cho: m¢ = 12,00000 u; m, = 1,00728 u; m, = 1,00867 u; 1u = 1,66058.10°" kg; 1eV = 1,6.10"J; ¢ =
3.10° m/s. Nang luong ti thiéu dé tach hat nhan C % thanh cac nuclon riéng biét bang

A. 72,7 MeV. B.894MeV. C. 44,7 MeV. ~ D.8,94MeV.
Cau 11(CP-2008): Hat nhan Cl;;*" c6 khdi luong nghi bang 36,956563u. Biét khdi lugng ciia notrén (notron)

141,008670u, khoi lugng ciia proton (proton) 1a 1,007276u va u =931 MeV/c”. Ning lugng lién két riéng cia hat nhan P
ban
A.g9,2782 MeV. B. 7,3680 MeV. C. 8,2532 MeV. D. 8,5684 MeV.
Céau 12(bH- 2008): Hat nhin 12 Be c6 khéi lwong 10,0135u. Khdi lugng ciia notron (notron) m, = 1,0087u, khdi luong
ctia proton (proton) me = 1,0073u, 1u = 931 MeV/c?. Ning luong lién két riéng cua hat nhan 12 Be Ila
A. 0,6321 MeV. B. 63,2152 MeV. C. 6,3215 MeV. D. 632,1531 MeV.
Ciu 13(CD- 2009): Biét khdi lugng clia proton; notron; hat nhan 3 O lan lugt 1a 1,0073 u; 1,0087 u; 15,9904 u va 1u =
931,5 MeV/c*. Ning lugng lién két clia hat nhan 260 xap xi bang
A. 14,25 MeV. B. 18,76 MeV. C. 128,17 MeV. D. 190,81 MeV.
Cau 14 (PH- 2010):Cho khdi lugng clia proton; notron; joAr; §Li lan lugt 1a: 1,0073u; 1,0087u; 39,9525u; 6,0145 u va

1u = 931,5 MeV/c%. So véi ning lugng lién két riéng ctia hat nhan g Li thi nang luong lién két riéng clia hat nhan ig Ar
A. 16n hon mét lugng 1a 5,20 MeV. B. 16n hon mot lugng 1a 3,42 MeV.
C. nho hon mét lugng 1a 3,42 MeV. D. nhé hon mét luong 1a 5,20 MeV.
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) 10 ] .
Cau 15.Chon cau tra 1oi ding. Khoi lwgng ciia hat nhan 4 Be 1a 10,0113(u), khoi lugng cia notron la mn=1,0086u, khoi

. 10
lugng cua proton 1a : m =1,0072u. B hut khoi cua hat nhan 4

A.0,9110u. B.0,0691u. C. 0,0561u. D.0,0811u
Cau 16.Khdi lugng cta hat nhan 3’ Bela 10,0113u; khéi lugng ciia proton m = 1,0072u, clia notron m , = 1,0086; 1u =

Be la:

p
931 MeV/c? . Ning luong lién két riéng cta hat nhan nay 1a bao nhiéu?
A. 6,43 MeV B. 6,43 MeV C. 0,643 MeV D. Mot gia tri khac

Cau 18.Cho hat nhan ;‘He 1an luot co khdi luong 4,001506u, m,=1,00726u, m,=1,008665u, u=931,5MeV/c?. Nang luong lién

két riéng cuia hat nhan g He ¢o gia tri 1a bao nhiéu?

A. 7,066359 MeV ~ B.7,73811 MeV €. 6,0638 MeV D. 5,6311 MeV

Céu 19. Nang luong lién ket riéng ctiia U235 1a 7,7MeV khoi lugng hat nhan U235 1a:( mp=1,0073u; mn=1,0087u)
A.234,0015u. B. 236,0912u. C.234,9731u. D.234,1197u.

Cau 20: Chon cau ding. So sanh khdi lugng cua SH va SHe.

A.m(3H)=m(;He) B.m(}H)<m(;He) C.m(3H)>m(;He) D.m(3H) =2m(;He)

Cau 21: Nang luong lién két cua céc hat nhan 2H , sHe  5oFe va “eU 1n luot 12 2,22 MeV; 2,83 MeV; 492 MeV va

1786. Hat nhan kém bén vitng nhat 1a

A 2H. B. He C. »Fe D. ‘U

Cau 22: Hat nhan S?Co c6 khdi lugng 1a 55,940u. Biét khdi lwong cta proton 1a 1,0073u va khdi luong cua notron 1a
1,0087u. Nang luong lién két riéng ctia hat nhan §3C0 la

A. 70,5MeV B. 70,4MeV C. 48,9MeV D. 54,4MeV

Cau 23: Cho hat nhan nguyén tir Liti 5Li c6 khéi luong 7,0160u. Cho biét me = 1,0073u; m, = 1,0087u; lu =
931MeV/c?. Ning luong lién két riéng ciia hat nhan liti bang

A. 541,3MeV B.5413KeV C. 5,341MeV D. 5,413MeV
Cau 24: bai lugng n@o dac trung cho mirc do bén ving cua mot hat nhﬁn’? )
A. Nang lugng lién ket B. Nang luong lién két riéng C. SO hat proton D. So hat nuclén

CAau 25: Cho biét nang luong lién két riéng ciia cac hat nhan Xy, X,, X3 va X, lan luot 1a 7,63MeV; 7,67MeV; 12,42MeV
va 5,41MeV. Hat nhan kém bén viing nhat 13

A Xy B. X3 C. X D. X4

Cau 26: Biét cac nang lugng lién két cua luu huynh S32, crom Cr52, urani U238 theo thtr tu 1a 270MeV, 447MeV,
1785MeV. Hay sip xép cac hat nhan 4y theo thir tr d6 bén viing ting 1én

A.S<U<Cr B.U<S<Cr C.Cr<S<uU D.S<Cr<Uu
Cau 27: Nang luong lién két riéng ctia hat nhan co gia tri

A. giéng nhau v41 moi hat nhan. B. 161 nhét ddi véi cac hat nhan nang.

C. 16n nhét ddi véi cac hat nhan nhe. D. 16n nhat dbi voi cac hat nhan trung binh.

Cau 28:Tinh ning lugng lién két cua cac hat nhan ;B va %5 U . Biét khdi lugng ciia nguyén tt m*';B = 11,00931 u, cua
nguyén tir ngg U =238,0508 u; khéi lugng proton, mp = 1,00728 u; khéi lugng electron, me = 0,00055 u; khéi luong
notron, mn = 1,00867 u; lu=1,66053.10%" kg; ¢ =3.10% m/s:.

A. 2B :74,5MeV; ’3 U :1805MeV B.';B:76,2MeV; %5 U :1802MeV

C. 'iB:77,4MeV; °% U :1800MeV D. 'iB:78,2MeV; %5 U :1798MeV
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Dang 3: Tinh s6 hat nhén nguyen tir va 5O notron, proton co trong m lwong chat hat nhan.
a.PHUONG PHAP:

Cho khéi lwong m hodc s6 mol ciia hat nhén ZAX . Tim s6 hat p , n co trong mau hat nhén dé .

% Néu cé khoi lwong m suy ra sé hat hat nhdan X la : = %.N Al (hat) .

o Z m N \Y N £ ~ ~ 23 A Lo

¢ Somol: |[N=—=—=——|. Hang SO Avogadrd: N = 6,023.10”° nguyén tu/mol
A N, 224

7
°

Néu c¢6 s6 mol suy ra s6 hat hat nhan X 1 : N = n.Nx (hat).
+Khi do: 1 hat hat nhdn X co Z hat proton va (A — Z ) hat hat notron.
=>Trong N hat hat nhdan X c6 : N.Z hat proton va (A-Z) N hat notron.

b.BAI TAP
Bai 1:Biét s6 Avogadro 12 6,02.10% mol™, khéi lvong mol cta hat nhan urani 2§§U 14 238 gam / mol.
S6 notron trong 119 gam urani %5U 14 :

A. 2,2.10%° hat B.1,2.10%° hat C 88.10%° hat D. 4,410% hat
HD Gii:S6 hat nhan c6 trong 119 gam urani 2g’§U a: N= %.N A= ;—33.6,02.1023 =3.01.10% hat
Suy ra s6 hat notron c¢6 trong N hat nhan urani %5U 14
(A-Z).N =(238-92).3,01.10% = 4,4.10®° hat => DPéapan:D

Bai 2.Cho sb Avogadrd 13 6,02.10% mol™ Sb hat nhan nguyén tir c6 trong 100 g I6t 15?%I la:
A. 3,952.10% hat B. 4,595.10% hat C.4.952.10% hat D.5,925.10% hat
100

‘ m
HD Giai :S06 hat nhan nguyén tu c6 trong 100 ghatnhan [1a: N = K'N A= 5.6,02.1023 hat.= Chon B.
c. TRAC NGHIEM:
Ciu 1(CD-2009): Biét Na = 6,02.10% mol™. Trong 59,509 3 U c6 sb notron xap xi la

A.2,38.10%, ~ B.2,20.10%. C.1,19.10%. D.9,21.10*, ,
Cau 2(CD 2008): Bict s0 Avogadrdo Na = 6,02.10% hat/mol va khoi lugng cua hat nhan bang so khoi cia nd. SO proton
(préton) c6 trong 0,27 gam Al 1

A. 6,826.10%2 B. 8,826.10%. C. 9,826.10% D. 7,826.10%
CAu 3.Tinh sé nguyén tit trong 1g O, cho N, =6,022.10® hat/mol; O = 16.
A.376.10° nguyén tt  B. 736.10% nguyén tur C. 637.10% nguyén tir D. 367.10% nguyén tir
CAu 4.S6 proton trong 15,9949 gam 5 O la bao nhigu?
A. 4,82.10* B. 6,023.10® C. 96,34.10% D. 14,45.10*

*Dang: Cho tong s6 hat co' ban va hiéu s6 hat mang dién trong nguyén tir ( Hat mang dién
gom Proton va Electron).

Goi tong s6 hat mang dién 1a S, hiéu 1a a, ta dé dang c6 cong thirc sau: Z=(S+a): 4 o

Cén ctr vao Z ta s€ xac dinh duge nguyén tir d6 la thude nguyén t6 hoa hoc nao (cong thirc rat dé ching minh).

VD1: Tong so0 hat co ban cua 1 nguyén tir X la 82, trong do6 tong so hat mang di¢n nhiéu hon so hat khong mang dién la
22. Vay X 1a )

Loi gidi: Taco: Z= (82 +22):4=26=>8at (Fe) i ) . )

VD2: Tong so0 hat co ban trong nguyén tu Y 1a 52, trong do tong s6 hat mang dién nhi€u hon so6 hat khong mang dién 1a
16.Y la

Loi giai: Tacd: Z=(52+16):4=17=>Y laClo (Cl) q

VD3: Tong s6 hat co ban trong nguyén tir Y 1a 18, trong d6 tong so hat mang dién nhiéu hon so hat khong mang dién la
6.Yla

Loi gidi: Tacd: Z=(18+6): 4=6=>Y laCacbon (C)
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ILPINH LUAT PHONG XA- PO PHONG XA
Dang 1: Xac dinh lwgng chat con lai (N hay m) hay lwgng chat ban dau(Ny hay mg), do phéng xa H:
a.Phuwong phdp:Vin dung cong thirc:

m t
_ 0o _ T _ —At
-Khoi lwong con lgi ciia X sau thoi gian t : m= t m, 201 = m,.€
2T
N _ t
; —_0 T _ —At
-80 hat nhdn X con lgi sau thoi gian t : N = t I\|02 T I\IO e
2T
t H |
AN _ o _ T _ o —at n2
- D¢ phong xa: H,, = ——— H =71 = HO'2 i hay H= T Ho-e Voi {4 =—
At = e T
2T
Cong th ) mol n N_m
-Cong thirc tim s6 mol : =—=—
J N, A
-Chii y:  +tva T phdi dwa vé ciing don vi . L
+mva mqy cang don vi va khéng can doi don vi
Cdc truong hop diic biét, hoc sinh cin nhé dé giai nhanh cdc ciu héi tric nghiém:
1.Néu s6 chu ki 12 nguyén, ta cé bang sau:
t Con lai . X Biphan ra | Tisd Ti s6 Ti s6
8 Ti s0 N/Ng Ip
¢ TN (o) | (No- N)/ N (No- N)/N | N/(Ng- N)
NENp2 T | hay (%) (No— 1) 4}
t= _ N,y _ N,y 1/2 => ( 50%) No/2 Y -> (50%) 1 1
28 2
t=2T | N, N, |L14=>(25%) 3No/4 % > (75%) 3 1/3
22 4
t=3T N, N, 1/8 =>(12,5%) 7No/8 7/8 = (87,5%) 7 17
2° 8
t=4T N, N, 1/16 => (6,25%) 15Ny/16 15/16 -> (93,75%) 15 1/15
2" 16
t=5T N, N, 1/32=> (3,125%) 31Ny/32 31/32 -> (96,875%) 31 1/31
2° 32
t=6T _Ny N 1/64 => (1,5625%) 63N,/64 63/64 -> (98,4375%) 63 1/63
2° 64
t=7T _Ny N 1/128 =>(0,78125%) | 127N,/128 127/128 -> (99,21875%) | 127 1/127
2" 128
t=8T N = Ny, N, 1/256=>(0,390625%) | 255N./256 255/256 -> (99,609375%) | 255 1/255
2° 256
1 e e i [,
t=10T
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2. (Hoiic) Néu s6 chu ki i nguyén, ta cé bing sau:

Sau thoi gian T 2T 3T AT 5T 6T
S0 nguyén tir con lai N; N, mi | Ny my | N, my | N, m, N, m, | N, m,
Khoi lugng con lai m 2.2 | 4.4 ] 8.8 16 - 16 32 .32 | 64 .64
Tilg % 50 25 12,5 6,25 3125 | 15625
So nguyén tir da bi phan ra N, N, N, N, N, N,
" AN=(No—N) 2 2 | s | P | M | B
= S0 nguyén tir tao thanh
Ty 1€ % 50 75 87.5 93,75 96,875 98,4375
Khoi lugng di bi phan rd Am | m, m, m, 15 M 31 M 63
2 4 8 16 32 64
Ty 1€ % 50 75 87,5 93,75 96,875 98,4375
Khoi lugng tao thanh Am> | m;, A gMo A [omg AT omy AT my A my A
2 A 4 A 8 A 16 A 32 A 64 A
AN Am 1 3 7 15 31 63
N :m
Am 1A A ] A 158 3. 2 63. 2
m A A A A A A
Do phong xa con lai H, H, H, H, H, H,
Tile % 2 4 8 16 32 64
50 25 12,5 6,25 3,125 1,5625
So phan ra da xay ra H, H, H, H, H, H,
Ti g % 2 2 | s | P | e | B
50 75 87,5 93,75 96,875 | 98,4375

3. Néu thoi gian kh(‘)ng phai 13 s6 nguyén, hoic ban nguyén ciia chu ki thi ta ap dung cdc cong thirc:

N, N, m
N:_t_zk Noe™ ; m:Z—If:mO.e‘*t
2T
zk_l At 2k_1 At
ANzNo.z—k:No.(l—e ). Am=m0.2—k=mo(1—e )
am=m, 2 -A 1-e )2 H() = AN() = A2 = iNge ™ = Do _ py g-a
m=my— = = m,(1-e )A' (t) = =ATC T ANE T =T = o

b. Bai tap:
Bai 1: Chét I6t phong xa 1311 dung trong y té c6 chu ky ban ri 8 ngay dém. Néu nhan dugc 100g chét nay thi sau 8 tuan 18
con bao nhiéu?
A. 0,879 B. 0,789 C. 7,80 D. 8,79
HD Giai 1: t=8 tudn =56 ngay = 7.T .Suy ra sau thoi gian t thi khdi lugng chat phong xa 1§%| conlaila:
t
m=my.2 T =1002""=0,78gam. = Chon dép 4n B.
100 100

7 = 15 = 078125(9)- Chon B.

. t
HD Giai 2:S0 chu ki banra la: k= T =7 . Nén khéi luong 1131 con lai [a: m =
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Bai 2:Chét IOT phong xa c6 chu ky ban rd 1a 8 ngay. Ban dau c6 100g chit nay thi sau 16 ngay khéi luong chat IOT con
lai la

A. 1259 B. 25g C. 509 D. 759
) m, 100
HD Giai:Tacé M=—-=—-=250 (chon B)
2T 28

Bai 3: Phdt pho phong xa c6 chu ky ban ri 12 14 ngay. Ban du c6 300g chat phdt pho do6, sau 70 ngay dém, luong phdt
pho con lai:
A. 8,654g B. 7,993¢g C. 8,096g D. 9,375g

cae Gk s a1 t e £ . 300
HD Gidi: Sochukibanrila: k= T = 5. Nén khoi lugng phot pho con lai: m = Y =9,375g. Chon D.

Bai 4:(CD 2013): Hat nhan ;io PO phong xa o va bién thanh hat nhan 526 Pb . Cho chu ki ban ra cua Sio Po 1a 138

ngay va ban dau ¢6 0,02g §j° PO nguyén chit. Khéi luong §i° PO con lai sau 276 ngay 1a
A.5mg. B. 10 mg. C.7,5mg. D. 2,5 mg.

m, m m m 0,02
Gidi: My = =35 =—3 = =——=0,00590 =5Mg Chen A
L L2 4 4
2T 2138

Bai 5: Mot chat phong xa 6 chu ky ban ré la 3,8 ngdy. Sau thoi gian 11,4 ngay thi d0 phong xa (hoat do phong xa) cua
lugng chat phong xa con lai bang bao nhiéu phan tram so voi dd phong xa cua lugng chat phong xa ban dau?

A. 25%. B. 75%. C.125%. ~ D.87,5%.
HD Giai: T=3,8ngay;t=11,4=3T ngay . Do do6 ta dua v€ ham mii d¢ giai nhanh nhu sau :
t t
_t m bt
m=my2 T &—2=2T ™ 531 1550 = chon:C.
Mo Mo

Bai 6:Ban dau c6 2g Radon (222Rn) la chat phong xa chu ky ban ra T. SO nguyén tir Radon con lai sau t = 4T:
A.3,39.10” nguyén tt  B.5,42.10”° nguyén tir C. 3,49.10° nguyén tt  D. 5,08.10% nguyén tir

1 _mONA

HD Gigi:Taco: N =Ny.— = =339.10” = chon 4
5 16A

Bai_7:(PH —2013):Ban dﬁy mot mﬁugchét phéng xa nguyén chat co Ny hat nhén. Bié't,chu ki ban ra cua chit phong xa
nay la T. Sau thoi gian 4T, ké tur thoi diém ban dau, so hat nhan chua phén ra ctia mau chat phong xa nay la

15 1 1 1
A. —N, B.—N, C. —N, D. =N,
16 16 4 8
N 1
Gidi : N=—2 =—N;.Chon B
2" 16

Bai 8:Goi At 1a khoang thoi gian dé s6 hat nhan ciia mot lwong chat phong xa giam di e 1an (e 14 co s ctia loga tu nhién
. . T _ . .
v6i Ine = 1). T 1a chu ky ban ra cta chat phong xa. Chirng minh rang At = 2 Hoi sau khoang thoi gian 0,51At chat
n

phong xa con lai bao nhiéu phan trim lwong ban dau? Cho biét e = 0,6.

A. 40%. B. 50%. C. 60%. D. 70%.
HD Giai :S hat nhéan ctia chat phong xa N giam v6i thoi gian t theo cong thire N = Noe_7‘
No 12 s& hat nhan ban dau tai t =0

t , v6i A 12 hang s6 phan xa,

. . N
Theo diéu kién dau bai: e = WO — M ; Suyra AAt=1, do d6 At = i = %
n

>
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, , N _
Lugng chét con lai sau thoi gian 0,15At ti 1¢ thuan véi s6 hat: — =e 01 —e7051 _ 0 6=60% .Chon: C
(0]

Bai_9:Phét pho (i; P) phong xa B~ véi chu ky ban rd T = 14,2 ngay va bién d6i thanh luu huynh (S). Viét phuong trinh
cua sy phong xa d6 va néu cAu tao cta hat nhan luu huynh. Sau 42,6 ngay ké tir thoi diém ban dau, khdi lugng cia mot
khdi chat phong xa ig P con lai 1a 2,5g. Tinh khdi lugng ban dau cua no.
A. 12,5g. B. 10g. C. 5g. D. 20g.
HD Giai :Phuong trinh cta sy phat xa: ii P— _Ole + iZS Hat nhén luu huynh :132 S gdm 16 préton va 16 notron
In2 t

fakdad’ _

At _ T — T
=Mmge ' =my2

Tu dinh ludt phong xa ta co: m=mye
L3
Suy ra khdi luong ban dau: m, =m.2T =2, 5.2% = 209

Bai 10 (PH -2009): Mot chét phéng xa ban dau co N0 hat nhan. Sau 1 nam, con lai mot phén ba s6 hat nhan ban dau chua

phan ra. Sau 1 nam nira, s6 hat nhan con lai chua phan ra cua chat phong xa do la

A. Ny /6 B. Ng/16. C. Np /9. D. Ny/4.
. \ N 1 1
HD Giai : t; = Inadm thi so hat nhan chua phan ra (con lai ) 1a N;, theo dé ta c6 : N—l =—= 5
6 t
oT
Sau 1ndm nita tic 1a t, = 2t; ndm thi sd hat nhan con lai chua phanra la N,, taco:
2
2
N 1 1 N 1 1 1 N N N
2 _ —=— <:>_2— — | =z == Hoac N2=—1:—20:—02Ch()1'1:c
N, 2 = N, 3 9 3 3 9

21 2T 27
c. Tric nghiém: ’ ’
Cau 1:Co6 100g chat phong xa véi chu ki ban ra 1a 7 ngay dém. Sau 28 ngay dém khoi lugng chat phong xa do con lai 1a
A. 93,75¢. B. 87,5¢. C. 12,5¢. D. 6,25¢.

CAu 2: Chu ky ban rd cta 59 Co bing gan 5 nam. Sau 10 ndm, tir mt ngudn 59 Co c6 khdi lugng 1g s& con lai

A. gn 0,75g. B. hon 0,75g mot luong nho.

C. gan 0,25g. D. hon 0,25g mot lugng nho.

Cau 3: C6 100g i6t phong xa 15331 I v6i chu ki ban ri 14 8 ngay dém. Tinh khéi lugng chat i6t con lai sau 8 tuan 18.
A.8,7g. B. 7,8¢. C.0,87g. D. 0,78q.

ZgéRn v6i chu ki ban rd 3,8 ngay. S6 nguyén tir radon con lai sau 9,5 ngay

Cau 4: Ban dau c6 5 gam chat phong xa radon
la

A. 23,9.10%. B. 2,39.10%. C. 3,29.10°. D. 32,9.10%.

Cau 5: Phét pho féP phong xa B~ véi chu ky ban rd T = 14,2 ngdy. Sau 42,6 ngay ké tir thoi diém ban dau, khéi luong cua
mot khdi chat phong xa 2P con lai 1a 2,5g. Tinh khdi lugng ban dau ciia no.

A. 15g. B. 20g. C. 25g. D. 30g.

Cau 6:Mot lugng chit phong xa 28262Rn ban dau c6 khdi lwong 1mg. Sau 15,2 ngay d6 phong xa giam 93,75%. Do phong

xa cua lugng Rn con lai la
A.3,40.10"Bq B. 3,88.10"Bq C. 3,58.10"Bq D. 5,03.10"Bq
Cau 7:(CP 2007): Ban dau mdt mau chat phong xa nguyén chit c6 khdi lwong mg , chu ki ban ra cta chat nay 1a 3,8 ngay.
Sau 15,2 ngay khdi luong cua chat phong xa d6 con lai 1a 2,24 g. Khdi lwong my 12

A.5,60 g. B. 35,84 g. C.17,92g. D. 8,96 g.
Cau 8:Mot ngudn phong xa c6 chu ki ban rd T va tai thoi diém ban dau c6 32N, hat nhan. Sau cac khoang thoi gian T/2,
2T va 3T, s6 hat nhan con lai 1an luot biang bao nhiéu?
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A. 24N,,12N,,6N, B. 16v/2N,,8N,, 4N,

C. 16N,,8N,, 4N, D. 164/2N,,8v2N,, 442N,
Cau 9:Mot ngudn phong xa c¢6 chu ki ban ra T va tai thoi diém ban dau c6 48N, hat nhan. Hoi sau khoang thoi gian 3T,
s6 hat nhan con lai 1a bao nhiéu?

A. 4N, B. 6Ny C. 8No D. 16N,
Cau 10:(PH-2010). Ban dau c6 Ny hat nhan cua mét mau chit phong xa nguyén chat ¢6 chu ki ban rd T. Sau khoang thoi
gian t=0,5T, ké tir thoi diém ban dau, s6 hat nhan chua bi phan rd ciia mau chat phong xa nay la

A No B, o c. N D. Nov/2.
2 J2 4

Cau 11(CP-2009): Goi t 1a khoang thoi gian dé sé hat nhan ciia mot dong vi phong xa giam di bdn 1an. Sau thoi gian 2t
sb hat nhan con lai cia déng vi do béng bao nhiéu phﬁn tram s6 hat nhan ban dau?

A. 25,25%. B. 93,75%. C. 6,25%. D. 13,5%.
Céu 12(CP- 2008): Ban du c¢6 20 gam chit phong xa X ¢ chu ki ban rd T. Khéi lwong cua chit X con lai sau khoang
thoi gian 3T, ké tir thoi diém ban dau bang
A. 3,2 gam. B. 2,5 gam. C. 4,5 gam. D. 1,5 gam.
Cau 13(PH— 2008): Mot chit phong xa c6 chu ky ban ra 1a 3,8 ngay. Sau thoi gian 11,4 ngay thi d6 phong xa (hoat do
phong xa) cua luong chat phong xa con lai bang bao nhiéu phan trim so v6i do phong xa cua luong chat phong xa ban
dau?

A. 25%. B. 75%. C. 12,5%. D. 87,5%.

A , A, .
Cau 14(PH- 2008):Hat nhan le phéng xa va bién thanh mot hat nhan _ 2 Y bén. Coi khdi lugng ctia hat nhan X, Y
1 2

bang s0 khoi cua chiing tinh theo don vi u. Biét chat phong xa Zl X ¢6 chu ki ban ra 1a T. Ban dau c6 mot khoi lugng chat
1

! X, sau 2 chu ki ban ra thi ti sd giita khdi luong ctia chat Y va khéi lugng cua chat X 1a
1
A a2 B. 422 c.3™2 D. 351
A, A A A,

Cau 15 : Hat nhan AZiX phong xa va bién thanh mot hat nhan AZZZY bén. Coi khéi lwong cua hat nhan X, Y bang sb khéi
Clia chung tinh theo don vi u. Biét chét phong xa %' X ¢6 chu ky ban ra 1a T. Ban dau c6 mot khéi luong chét %X, sau 3
chu ky ban ré thi ti s gitra khéi lwong cua chat Y va khéi lugng caa chat X 1a

A A A A

AT, B.7—=. C.8—%. D. 8—.

A, A A A,
Cau 16:Chu ki ban ra ciia *°Co bang gin 5nam. Sau 10 nim, tir mot ngudn Co60 c6 khdi lwong 1g s& con lai bao nhiéu
gam ?

A. 0,10g. B. 0,25g. C. 0,50g. D.0,75g,
Cau 17. Chon cAu tra 11 diing. Chu ki ban ra ciia chat phong xa 1a 2,5 ti nam. Sau mot ti nam ti s6 giira hat nhan con lai

va s0 hat nhan ban dau 1a:
A.0,082. B.0,757. C.0,242. D.0,4

Cau 18.Goi 7 1a khoang thoi gian dé s6 hat nhan nguyén tir giam di e lan, Sau thoi gian 0,693z s6 hat nhan cua
chat phong xa d6 con lai bao nhiéu ?

A. 60,25%. B. 93,75%. C. 50%. D. 60,5%.
HD: + Ap dung cbng thirc : N = Ne™

% A . A .. N
+ sau 7 s0 hat nhan gidm e lan, ta co : Woz Yoo =

+sau 0,693r ,taco6 — N _ grossse =0,50=50%
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Dang 2: X4c dinh luwgng chat da bi phan ra do phéng xa:

a.Phwong phap:

- Cho khoi lwong hat nhén ban dau m ( hodc sé hat nhdn ban dau N, ) va T. Tim khéi lwong hat nhén hodc sé hat
nhdn da bi phan ra trong thoi gian t ?

t

-Khéi licong hat nhan bj phan ri:| Am= Mg —m=mg1—-2 T)=my@d—e*)
_t
-Sé hat nhan bi phan ri la : UN= Ng —N=Ny@1—2 T)=Ny@—e*)
-> Hay Tim s6 nguyén tir phin ri sau thoi gian t:
it it 1 1 e -1
AN =Ny =N = Ny Nge ™ = Nyl ) = Ny = No(I-—0) =Ny ==

Néut<<T:le ™ =1-Atk=>e™ <<1,taco: /AN = N,(1-1+ At) = N At

-Chu y : la khong dwoc ap dung dinh ludt bdo toan khéi lwong nhw trong phan irng hod hoc.

A->B+C .Thi: ma#mg+mc
b. Bai tdp:
Bai 1:Mot chat phong xa c6 chu ki ban rd 1 20 phut. Ban diu mot mau chit d6 c6 khdi lwong 13 2g. Sau 1h40phut,
lwong chat da phan ra c6 gia tri ndo sau day:
A:19375¢g B: 0,0625g C:1,25¢g D: mét dap an khac

t

HD Giai: S6 lugng cht dd phanrd Am=m,.(1-2 7)=19375g = Chon A.

Bai 2:Tinh sb hat nhan bi phéan rd sau s trong 1g Radi 2 Ra . Cho biét chu ky ban rd ciia *°Ra 14 1580 nam. S6
Avogadrd 1a Na = 6,02.10% mol ™.
A. 3,55.10" hat. B. 3,40.10" hat. C. 3,75.10" hat. D..3,70.10" hat.
. m 1
HD Giai: S6 hat nhan nguyén tir ¢6 trong 1 gam “Rala: No= K.N A= 53.6,022.1023 = 2,6646.10°1 hat .
Suy ra s6 hat nhan nguyén tir Ra phan rd sau 1 s 13 :
t 1

AN =Ng(-2 T)=2664610%11-2 158036586400 | =370.10 py . — Chon D.

Bai 3: Mot chat phong xa c6 chu ki ban ra T. Sau thoi gian t = 3T ké tir thoi dién ban dau, ti s giita s6 hat nhan bi phan ra
thanh hat nhan cua nguyén to khac vai sO hat nhan cua chat phong xa con lai

A7 B. 3 C.1/3 D. 1/7
e g e N £ A s . N, 1 7 AN
HD Giai :Thoi gian phan ra t = 3T; SO hat nhan con lai : N =?=g:>AN =N,—N :ng:7

Bai 4:Pdng vi phong xa Coban gg Co phét ratia~va véichu ky ban ra T = 71,3 ngay. Trong 365 ngiy, phan trim chét
Coban nay bi phan ra bang

A. 97,12% ) B. 80,09% C.31,17% D. 65,94%

HD Giii: % lugng chéat *Co bi phan rd sau 365 ngay :

365.In2
Am= Mg —m= mo(l—e"“) S AM g o 713 =9712% .
t mO L
Hoic Am=M,—m=m,1—2 T) — 2M _ 1_2t ' _9712% = ChonA.

Bai 5:Pong vi phong xa Zslf PO phéng xa va bién d6i thanh mot hat nhan chi.Tai thoi diém t ti 1¢ giita s6 hat nhan chi va
s6 hat nhan Po trong miu 14 5 ,tai thoi diém t nay ti s6 khoi lugng chi va khéi lugng Po 1a:
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A. 4,905 B. 0,196 C. 5,097 D. 0,204
mp N,
N A m, A 1 m 5206
HD GiaiTaco 0= B w2 _ Ma _ =4,905 => chon A
Np, MepNy mp A, 5 mp 210
Ay

Bai 6: Xét phan img: %2 Th —25Pb +x3He +y B~ . Chéit phong xa Th c¢6 chu ky banrdla T. Sau thoi gian t =
2T thi ty s6 s hat o va sb hat B Ia.

A.g. B.3 C.

3
HD Giai: DL BT S6 khéi: 232 =4x+208 =>x =6
o bPL BT qién tichZ: 90=2x-y+82=>y=4 ) .
Ti s0 s0 hat o va s0 hat B la x:y = 6:4 =3:2 . Chon C ( Lwu y: ti so nay khong doi theo t)
Bai 7: Xét phan rng: 232 oTh — 208 5 Pb + x5 SHe +y 1[3 . Chit phong xa Th ¢6 chu ky banrdla T. Sau thoi gian t =
2T thi ty s6 s6 hat o va s6 nguyén tir Th con lai 1a:

le
o
W

A 18. B.3 C.12. D. 1
12

HD Giai:DL BT S6 khdi: 232 = 4x+208=>x=6
DL BT di¢én tich Z: 90 =2x-y+82=> y=4
N, N0 N, N,

Sau 2T thi sd hat Theon lai : Ny =~ =%+ _?_T
2T 2T
18.N, .N
Sau 2T thi sb hat o tao thanh : 6.AN = 6(N, ——0)— 84 _920
9.

N,
Sau 2T thi ti s6 hat o va sb nguyén tir Th con lai: 6. AN _ I\? —18Chon A
N

4
Bai 8: Chu ky ban ra cua ZSZBU la T= 4,5.10° nam. Cho biét : x <<1 ¢6 thé coi ™ ~ 1- x. S6 nguyén tir bj phan ri trong

mot ndm cia mot gam la 29328U
A. 2,529.10% nguyén tur B. 3,895.10% nguyén tt  C. 3,895.10" nguyén tir D. 1,264.10% nguyén tir

myN , Ln2

HD Giai:Taco: AN =Ny — N =N At = ——t=3895.10" nguyén tir => chon C

Bai 9:Mot khdi chat phong xa hén hop gdm hai dong vi véi s6 lugng hat nhan ban dau nhu nhau Ddng vi thir nhét c6 chu
Ki T,=2,4ngay ngay dong vi thir hai c6 T, = 40 ngay ngay.Sau thoi gian t; thi ¢c6 87,5% s0 hat nhan ctia hon hgp bi

. N A PR
han rd,sau thoi gian t, ¢6 75% so hat nhan ctia hon hop bi phan ra.Ti so L
p g op b1p
2

A. = 1,5 to. B. L= 1,5 ] C. = 2,5 t D. L= 2,5 1

Giai: Goi T la khoang thoi gian ma mét ntra sO hat nhan ctia hn hop hai dong vi bi phan ri ( chu ky ban ra ctia hon hop,
ta ¢ thé tinh dugc T = 5,277 ngay).

Sau thoi gian t; s6 hat nhan caa hén hop con lai Ny = Ng etz 2 = 2—30 =>1,=3T (*)

8
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. X _ N N
Sau thoi gian t; sO hat nhan cua hon hgp con lai Ny = Ny€ Mo = TO .:2—20 =>1,=2T. (**).

t 3
Tir (*) va (**) suy ra t_l =5 hayt=15t dapinA
2

Bai_10:Chét phdng xa poolooni “syPO phat ra tia o va bién ddi thanh chi *saPb . Cho chu ki cua *s;P0 1a 138 ngay.
Ban dau (t = 0) c6 mot mau pdldni chuyén chat. Tai thoi diém ty, ti sb gitra s6 hat nhan pdloni va sb hat nhan chi trong

x 1 . . . L 2 A Alac: s X A X s
mau la 3" Tai thoi diem t, = t; + 276 ngay, ti so gitra so hat nhan p6léni va so hat nhan chi trong mau la

1 1 1 1
A= B. —. c.—. D.—.
9 16 15 25
-k1
GIAI : * Tai thoi diém t: Ngo . Ny N, N2 L <k =2=1 =2T =276 ngay

Nyep B AN, B No — N, - No(l_zikl) =§
* Tai thoi diém t, = t, + 276 = 552 ngay = k, = 4, twong tu c0:
N,,, N, N, N,.2 2¢ 1

= = = 2 = 74=— :>Dépénc
N,,, AN, N,—N, N,@-2"%) 1-2* 15

c. TRAC NGHIEM:
Cau 1: Pong vi Co la chat phong xa S~ voi chu ky ban ra T = 5,33 ndm, ban ddu mot lugng Co ¢6 khéi lugng my.

Sau mot nam lugng Co trén bi phan rd bao nhiéu phan trim?
A. 12,2% B. 27,8% C. 30,2% D. 42,7%
Cau 2:Chu ki ban ra 2;° PO 1a 318 ngay dém. Khi phong xa tia o, poloni bién thanh chi. Cé bao nhiéu nguyén tir poloni bi
phén ra sau 276 ngay trong 100mg 5,”P0 ?
A. 0,215.10%° B. 2,15.10% C. 0,215.10® D. 1,25.10%
Cau 3.Chu ky ban rd ciia U 238 12 4,5.10° ndm. S6 nguyén tir bi phan rd sau 10° nam tir 1 gam U 238 ban déu 14 bao nhiéu? Biét
s0 Avogadrd N = 6,02.10% hat/mol.
A.2,529.10% B. 2,529.10"° C. 3,896.10" D. 3,896.10"
CAau 4:Chu ki ban ra cia chét phong xa 23 Sr 14 20 nim. Sau 80 nim c6 bao nhiéu phan trim chéat phong xa d6 phan ra
thanh chat khac ?
A. 6,25%. B. 12,5%. C. 87,5%. D. 93,75%.
Céau 5:Pong vi phong xa gg Cu c6 chu ky ban rd 4,3 phiit. Sau khoang thoi gian t = 12,9 phiit, ¢ phong xa ctia dong vi
nay giam xudng bao nhiéu :
A. 85% B.87,5% C.82,5% D. 80%
Céau 6: Goi T la khoéng thoi gian dé sé l}at nhan cuiia mot déng vi ph(’)ng xa gidm di bdn 1an. Sau thoi gian 21 s6 hat nhan
con lai cua dong vi d6 bang bao nhi€u phan tram so hat nhan ban dau?

A. 25,25%. B. 93,75%. C. 6,25%. D. 13,5%.
Cau 7: Thoi gian ban ra cua §§Sr 1a T =20 nam. Sau 80 nim, s6 phan trim hat nhan con lai chua phéan rd bang
A. 6,25%. B. 12,5%. C. 25%. D. 50%.

Céau 8: Chét phong xa zliNa ¢6 chu ki ban ra 15 gio. So véi khdi lugng Na ban dau, khdi lwong chit nay bi phén ri trong
vong 5h dau tién bang
A. 70,7%. B. 29,3%. C. 79,4%. D. 20,6%
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Dang 3 : Xdc dinh khoi lwong ciia hat nhin con sau thoi gian phéng xa:
a.Phwong phdp:
-Chophanra: £ X —BY + tia phong xa .
Biét my, T cia hat nhdan me.

+ Ta co : 1 hat nhan me phdn ra thi sé co 1 hat nhan con tao thanh.
+ Do do : ANy (phong xa) = Ny (tao thanh)

; ; . ‘ ‘ Am ;
+86 mol chdt bi phan rd bang sé mol chdt tao thanh N, = AX =n, . Na=6,022.10%° mol™ 1a s Avogadro.
, , Amy B
+Khoi luwong chat tao thanh la my = T Tong quadt :  meon = Mg ACon
Ame
. . AN N _
+Hay Khoi liwong chat méi dwgc tao thanh sau thoi gian t.\M, = ——A = Al S 0(1-eM)= A m ,1—e ™)

Trong do: A, A, 1a s6 khdi cua chat phong xa ban dau va cua chat méi du:qc tao thanh
-Luu y : Ttrong phdn rd 8 : khéi lwong hat nhdn con hinh thanh bang khoi lwong hat nhan me bi phén ra
(Truong hop phong xa B, B thi A= A;= m; = Am)

b. Bai tap:
Bai 1: Pong vi 21‘1 Na la chét phong xa B tao thanh hat nhan magié fg Mg. Ban dau ¢6 12gam Na va chu ki ban rd 1a 15
gi0. Sau 45 h thi khoi lwgng Mg tao thanh 1a :
A. 10,59 B.5,16¢g C. 51,69 D. 0,5169
HD Giai:Nhan xét : t =3.T nén ta dung ham mi 2 d¢€ gidi cho nhanh bai toan :

t 1
- Khoi lugng Na bi phan rd sau 45 = 3T gio: Am =mp(l—2 T)=121-2 3) < Am=10,5¢.

Amme'Aa:on _ 105

-Suy ra khéi lugng ciia mg tao thanh :  Meyy = - 24 24=105 gam.=>Chon dap an A
e

Bai 2 : Chét phong xa Poloni %P0 c6 chu ki ban rd T = 138 ngay phong ra tia o va bién thanh ddng vi chi %xPb ,ban

dau c¢6 0,168g poloni . Hoi sau 414 ngay dém c6 :

a. Bao nhiéu nguyén tr poloni bi phan ra?

b. Tim khdi lwong chi hinh thanh trong thoi gian d6
HD Giai :t = 414 ngay = 3T

a.S0 nguyén tir bi phan ra sau 3 chu ki:

AN =N,-N=N,-N,2° =g N, hay khéi lugng chét bi phan ri Am = %moz 0,147g

7my  _7.0168

AN = T 0 .6,023.10%% = 4,214.10%° nguyén tir

0147
Mie 206 =0,144
Ame Apn= 10 gl

b.Khdi lwong chi hinh thanh trong 414 ngay dém: meo, =

Bai 3. Chét phong xa % Po phong ra tia o thanh chi *yPb .
a/ Trong 0,168g P616ni cd bao nhi€u nguyén tir bi phan da trong 414 ngay dém, xac dinh lugng chi tao thanh trong thoi
gian trén ?
b/ Bao nhiéu lau lugng P6l6ni con 10,5mg ? Cho chu ky ban da cua Poloni la 138 ngay dém .
HDGiai :
a/ S6 nguyén tir Poloni luc dau : No = moNa/A , v6i mo = 0,168g , A = 210, Na = 6,022.10%
Ta thay t/T = 414/138 = 3 nén ap dung cong thirc : N = NOZ_UT =No2 *=Ny/8.
S6 nguyén tir bi phan da 12 : AN = Ng — N = No(1 — 2~ T) = 7No/8 = 4,214.10% nguyén tir .
Sb nguyén tir chi tao thanh bang sb nguyén tir P616ni phan ra trong cung thoi gian trén .
Vi véy thoi gian trén khéi lugng chi 1a : my = AN.A,/Na , v6i A, =206 . Thay sé m, = 0,144g .
b/ Ta c6 : me/m = 0,168/0,0105 = 16 = 2* . Tir ¢ong thirc m = me2 " => mg/m = 2"7 = 2°
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Suy rat=4T = 4.138 = 552 ngay dém.
Bai 4 : Hat nhan “2q Ra c6 chu ki ban rd 1570 ndm phan ra thanh 1 hat o va bién déi thanh hat nhan X. Tinh s8 hat nhan X

dugc tao thanh trong ndm thir 786. Biét luc dau c6 2,26 gam radi. Coi khéi lwong cta hat nhén tinh theo u x4p xi bang sb
khéi ctia chiing va Na = 6,02.10% mol ™.

HD Giai : Phuong trinh phan tng: 252 Ra —>‘21 He + 2§§ Rn. Trong nam thir 786: khdi luong 2;2 Ra bi phan ra la:

785 786
A

Mga = My( 2 1570 27?70) = 7.10"g; khéi luong 2. Rn duoc tao thanh: mgy = Mga.
a

= 6,93;

x A 222 N Mgy 18
s0 hat nhan "5 Rn duoc tao thanh la: Ng, = .NA=1,88.10"" hat.
n
Bai 5 :Paloni °5; Po 1a mot chit phong xa c6 chu ki bén rd 140 ngay dém. Hat nhan pdloni phong xa s& bién thanh hat
nhan chi (Pb) va kém theo mot hat a.. Ban ddu c6 42 mg chat phong xa poloni. Tinh khdi lugng chi sinh ra sau 280 ngay
dém.

A

t
HD Giai : Ta cd: mp, = mg. E (1-27)=31,1mg.
(0]

Bai 6 :Pdng vi 233U phan rd o thanh hat nhan 5Th.

1) Viét day du phuong trinh phén ra trén. Néu rd cau tao cua hat nhan duoc tao thanh.

2) Chudi phong xa trén con tiép tuc cho dén hat nhan con 1a ddng vi bén 233 Pb . Hoi c6 bao nhiéu hat nhan Heli va hat
nhan dién ttr dugc tao thanh trong qua trinh phan ra do.

HD Gii .1) Phuong trinh phan ra 553U — 30+ 5Th

Tir dinh luat bao toan sb khi: 235 =4 + A => A = 231.

Tir dinh lut bao toan dién tich: 92 =2 + Z => Z = 90. Vay phuong trinh phan tng: 253U — 30+ Ze5Th

CAu tao hat nhan 2‘3%Th goém 231 hat nucledn véi 90 hat proton va 231 — 90 = 141 hat notron.

2) Goi x 1a 56 phan ra o, y 12 s6 phan ra p.
Tur dinh luat bao toan sé khéi: 235 =207 + 4x + 0y ->x =7
T dinh luat bao toan dién tich: 90 =82+ 2x -y ->y =4
Mai hé phan ra o s& tao ra mot hat nhan Héli, méi phan ra B sé tao ra mot hat dién tur.
Vay c6 7 hat nhan Héli va 4 hat dién tir duoc tao thanh.
Bai 7: Hat nhan 2;2 Po phong xa anpha thanh hat nhan chi bén. Ban dau trong mau Po chira mot lugng m, (g). Bé qua

ning luong hat ctia photon gama. Khi lugng hat nhan con tao thanh tinh theo mg sau bén chu ki ban ra 142
A.0,92m, B.0,06m C.0,98m, D.0,12m,

HD Giii 1: 3P0 — a+’Pb
Ap dung dinh luat phong xa N = N/2* .s6 hat nhan chi tao thanh dung bang s hat nhan Po bi phanrd =

15N m 15m
AN =N, -N/2%= % (No= —%.N,) .Suyra mpbzﬂ.ZOG =0 *206 =0,9196m,.
16 210 N , 16.*210
HD Giai 2: Sau 4 chu ki s6 hat chi tao thanh 15N/16.
15N,.206

Mgb / Mpo = Npp .My / Npo.Mpg SUY ra Mgy =Mpo.Npp .My / Npo.Mpo= =0,92m; .

Mo- 76N,210

Bai 8:Pdng vi ffNa la chat phéng xa = va tao thanh dong vi ctia magié. Mau fi‘Na ¢6 khdi lugng ban dau m, = 8g , chu

ky bén ra cua ff Na 1a T =15h. Khéi lugng magié tao thanh sau thoi gian 45 gio la

A. 8g B.7g C. 1g D. 1,14q
mN Ny A
HD Gisi:Tac Ny, =ANy, =N, —N = No(l—e‘“):g AA = My, = M|\g| v =ng =79 => (chon B)
A
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Bai 9 :Poloni Zslf PO 12 mot chit phong xa phat xa ra hat va bién thanh hat nhan bén X . Ban dau c6 mot mau P616ni khéi lugng 210g.

Sau thoi gian mot chu ky ban ra, khdi lugng He tao thanh tir sy phan ra 231 f PO bang

A.1lg B. 29 C. 39 D. 4g
N 1 mN m_ N m, A
HD Gidi: Tac6AN =N, =N = No(l—e’”)=7°=5 AA =N, =Z—A:m= 2°A"‘ =20 chon B

Bai 10 : 2/Na 1a mot chit phong xa B~ c6 chu ky ban ra T . O thoi diém t = 0 c6 khéi lugng 2 Na 12 my = 24g. Sau mot khoang thoi

gian t = 3T thi s6 hat B~ duoc sinhra la :
A.7,53.10% hat B. 2.10% hat C. 5,27.10% hat D. 1.51.10% hat

m,N 1
HD Giai: Taco: N, =AN =N, -N = N,(1—e™) =%(l—?) =5,27.10%° hat => chon C

Bai 11:Cho chum notron bén pha dong vi bén gg MnN ta thu dugc ddng vi phong xa gg MnN . Bong vi phong xa *°Mn ¢6 chu tri
ban rd T = 2,5h va phat xa ra tia . Sau qua trinh béan pha > Mn bang notron két thic nguoi ta thdy trong miu trén ti sd gitta s6

nguyén tir %6 Mn vasé lurong nguyén tir > Mn =10 Sau 10 gio tiép do6 thi ti sd giita nguyén tir clia hai loai hat trén 1a:
A.1,25.10™ B. 3,125.10™% C.6,25.10™% D.25.10™"

s 1k , 55 3 Lo s A A o . 5B c « A ... 95 R z.
HD Gidi :Sau qua trinh ban pha Mn bang notron ket thiic thi s6 nguyén tir cia g Mn giam, ¢ sO nguyén ttr g Mn khong doi,

Sau 10 gior = 4 chu ki s6 nguyén tir ciia 50 MIN giam 2* = 16 Ian.

-10
N Mn56 _ 1

=6,25.10"Chon C
N Mn55 16

Do d6 thi ti sé giira nguyén tir cua hai loai hat trén la:

¢. TRAC NGHIEM:
Cau 1: Urani (29328U ) ¢6 chu ki ban ra la 4,5.10°nam. Khi phong xa a., urani bién thanh théri (ZggTh ). Khéi lugng thori tao thanh
trong 23,8 g urani sau 9.10° nim 13 bao nhiéu?
A. 17,559 B. 18,669 C. 19,77g D. 16,669
Cau 2: Chu ki ban rd 28141P0 1a 138 ngay. Ban d4u c6 1mmg 28141P0 . Sau 276 ngay, khdi lugng 28141P0 bi phan ri 1a:

A.0,25mmg B‘. 0,50mmg C.0,75mmg ) D.o, 875 mmg )
Cau 3. Mot chat phong xa ban’déu c6 Nj hat nhan. Sau 1 ndm. Con lai mot phan ba s hat ban dau chua phan ra. Sau 1 nam nita, so6
hat con lai chua phén ra cta chat phong xa do la:

N N N N
A—2 B.—% c.—2 D.—
4 6 9 16
Cau 4: Pooloni ,° PO 1a chét phéng xa @ tao thanh hat nhan chi. Chu ki bén ra ctia hat nhan 2,° PO 1a 140 ngay. Sau thoi gian t =

420 ngay (k& tir thoi diém bét dau khao sat) nguoi ta nhin dugc 10,3 gam chl.
a) Tinh khoi lugng Poloni tait =0

A. 10g B.11g C.12g D. 13g
b) Tinh thoi gian dé ty 1¢ giita khdi lugng chi va khdi lwong Poloni 14 0,8

A. 100,05 ngay B. 220,23 ngay C. 120,45 ngay D. 140,5 ngay
¢). Tinh thé tich khi He tao thanh khi ty 1é gitra khdi luong chi va khdi luong Poloni 13 0,8

A. 674,86 cm® B. 574,96 cm® C. 674,86 cm® D. 400,86 cm®

Cau 5: Ban dau c6 mot luong chat phong xa nguyén chét ciia nguyén t6 X, c6 chu ky ban ra la T. sau thoi giant = 3 T, ti s6 gira s6
hat nhan chat phdng xa X phén rd thanh hat nhan caa nguyén t6 khac va s6 hat nhan con lai cia chat phdng xa X bang
A. 8. B.7. c.1/7. D.1/8.

Cau 6: Hat nhan % X phong xa va bién thanh mt hat nhan Y bén. Coi khéi luong cia hat nhan X, Y bang sé khdi cia ching

tinh theo don vi u. Biét chat phong xa ’2 X ¢6 chu ky ban ra 1a T. Ban diu c6 mot khdi lwong chat 2 X, sau 3 chu ky ban ra thi ti sb

gitra khdi lugng cua chat Y va khdi lugng cua chat X 1a

A.7i. B.7i. C. Sﬁ. D. Si.
A2 Al Al AZ
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Dang 4: Xac dinh chu ki ban ra T.

1.Phwong phadp:

a) Tim chu ki ban ra khi cho biét m & mq ( hogc N & N, ; H&Hy ):

- Biét sau thoi gian t thi mdéu vit 6 ti 1¢ m/mo (hay N/No ) . Tim chu ki ban ra T ciia mdéu vit ?
+T1i s0 sO nguyén tir ban dau va soO nguyén tir con lai sau thoi gian phong xa t

_ tin2 - tin2
N= Nye *'=> T= Hoic m=m,€ “'=>T=
0 mO
In—> In—
N m
A 0 X t - 0 X t
Neu— =2" =>x= — Hodc: — =2 =>xX=—
T m T
. « t t
Néuﬂ=l -1 (vé6ineN )= —=n=>T=—
mg  Ng 2N T n
t t
_t — m t m
Néu: m - N khong dep thi: m =M,.2 Te2' =—:>——=|ng — |=T=..
my  Ng m, T m,

+Tuong tu cho s6 nguyén tr va d6 phong xa:

L — N t N
=N.2T 2T =—=—-——=lo — =...
N 0 A No T g, NO =T

_t £ H t H
H=H,2 T 2T =—=—-—=l0g,| — |>T-..

H, T H,
+Ti sb sb nguyén tir ban dau va sd nguyén tir bi phan ra sau thoi gian phong xa t
AN t.In2
AN= Ng(1-e*') => N =1-e M =>T= N
0 In(1-—
( N )

0

b)Tim chu ki bén rd khi biét so6 hat nhén(hay khoéi lwong) & cdc thoi diém t, vat,
In2

. —At —At N A(ty-t 7 (L) t,—t,)In2
-Theo s6 hat nhan: N;= No€ % N,=N,€ "% =>_—1=€ (t) _ e’ =T = %
N, In Mo
2
At At m "2 1)
) -4 -A. 1 At T -t)In2
~Theo khéi lwgng: m;= mo€ ! “my,=mo € Zos—=g () -e’T =T = (t,-t)In2
m, In ™
mZ

¢)Tim chu ki bdn khi biét sé hat nhdn bi phan ri trong hai thoi gian khdc nhau
AN, 1a s6 hat nhan bi phan ra trong thoi gian t,
Sau d6 t (s) : AN, 14 s6 hat nhan bi phan ra trong thoi gian t,-t;

A AN,
-Ban dau : Hy= ;
1
AN, -t t.In2
-Sau do t(s) H= ma H=H, € =>T=
t, I AN,
n
AN,
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2. Sir dung 1énh SOLVE trong may tinh Fx-570ES: Fx-570ESPlus tim nhanh mét dai lwong chwa biét :

-May Fx570ES Chi dung trong COMP: MODE1]) |SHIFTMODE1Man hinh: Math

Cic buéc Chon ché dd Niit 1énh Y nghia- Két qua

Dung COMP Bém: [MODE] COMP la tinh toan chung
Chi dinhdang nhap / xuat toan Math Bam: [SHI FTMODE1| Man hinh xuat hién Math
Nhap bién X (dai lwong cin tim) Bim: ALPHA) Man hinh xuat hién X.
Nhap dau= Bém: ALPHACALC| Man hinh xuit hién ddu =
Chire nang SOLVE: Bim: SHIFTCALC= hién thi két quaX= ...

Vi du:Mot miu’;Na tai t=0 c6 khdi luong 48¢. Sau thdi gian t=30 gio, miu 7;Na con lai 12g. Biét 2{Na 1 chit
phong xa £ tao thanh hat nhan con 12‘11251 Mg .Chu ki ban ra cta ffNa la

A: 15h B: 15ngay C: 15phat D: 15giay
t

. T ) my . »
Ta ding biéu thae M=My.2 T Hay :M = —"v¢i dai luong chua biét 1a: T (T 1a bién X)
2T
_30
Nhap may :12 =48.2 X Bim: SHIFTCALCH (ch& khodéing théi gian 6s)Hién thi:X= 15 .Chen A
Tir vi du nay ta c6 thé suy luan cach dung cac cong thirc khac!!!

3. Bai tap: ) ) ‘ )
Bai 1: Mot lugng chat phong xa sau 12 nam thi con lai 1/16 khoi lugng ban dau cua nd. Chu ki ban ra ctia chat do la
A. 3 nam B. 4,5 nam C. 9 nam D. 48 nam
. 1 1 t t 12
HD Giai: Taco ﬂ:i=—:—4:>—:n.:>T =—=—=3nam. Chon dap an A. 3 nam
mg 2" 16 2 T n 4

Bai 2: Sau thoi gian t, 49 phong xa ctia mot chat phong xa B~ giam 128 lan. Chu ki ban ra ctia chat phong xa do 1a

A 128t. B L c b D. V1281,
128 7
HDGiﬁi:Tacéi:izi:%<:>£:7:>T:£ bap an C
H, 2" 128 27 T 7

Bai 3: Sau khoang théi gian 1 ngay dém 87,5% khéi lugng ban dau ctia mot chat phong xa bi phan ra thanh chét khac.
Chu ki ban ra cua chat phong xa do la

A. 12 gio. B. 8 gio. C. 6 gio. D. 4 gio.
Tom tatGiai :
Am
— =875%
mO

Am 875 7 _Tm, . m, 1 24

t =24h Taco: m—o—ﬁ—g:‘m— =M=2"=% Hay.%:3:>T:%:?:8h.ChQn B
T=?

Bai 4. (CP-2011) : Trong khodng thoi gian 4h c6 75% sO hat nhan ban dau ctia mot dong vi phong xa bi phan ra. Chu ki
ban ra cua dong vi do6 la:
A. 1h B. 3h C. 4h D. 2h

HD:ﬂzl—ik=0.75:>ik:1:>k:2:£:>T :1:2h
N 2 2 4 T 2

0
Bai 5. Phuong trinh phong xa cta Poloni ¢6 dang: 2812 Po — ZAPbJra .Cho chu ky ban ri cua P6l6ni T=138 ngay.Khbi
lugng ban dau me=1 g. Hoi sau bao lau khéi lugng Po16ni chi con 0,707g?

A: 69 ngay B: 138 ngay C: 97,57 ngay D: 195,19 ngay
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1
m At

Hd giagiTinht — =€ " =>t=— M - 0,707 _ g9 ngay (Chon A)
m, In 2 In2

m
T.In—2 138.In
m _

Bai 6. Vo dau nam 1985 phong thi nghiém nhan mau quing chira chit phong xa /SCs khi d6 d¢ phong xa 1a : Ho =
1,8.10°Bq .

a/ Tinh khdi luong Cs trong quing biét chu ky ban da ctia Cs 1 30 nam .

b/ Tim d¢ phong xa sau 10 nam.

¢/ Vio thoi gian nao d¢ phong xa con 3,6.10"Bq .
mN , _ HA  HAT

HDGisi : a/ Ta biét Hy = AN , voi Np = = =
= AN, 0,693.N,

=>m Thay s6 m = 7,05.10 °g

0,693.10

b/ Sau 10 nam : H=Hye ™ ; At= =0,231 =>H=1,4.10°Bq.

0,693.t TInb
=>t= =
0,693

Bai 7. Pong vi Cacbon 1%C phong xaPB va bién thanh nito (N). Viét phuong trinh ctia sy phong xa d6. Néu ciu tao cia

¢/ H=3,6.10'Bq =>% =5 =>)t=In5= 69 nam

hat nhén nito. Mau chit ban dau c6 2x10° g Cacban 1% C. Sau khoang thoi gian 11200 nam. Khdi luong ciia Cacbon 1% C
trong mau d6 con lai 0.5 x 102 g . Tinh chu ki bén r ciia cacbon 1‘(.13 C.
HD Gidi:— Phuong trinh cta sy phong x4 : 1% C— e+ lé N

-Hat nhén nito %4 N gom Z =7 proton VAN =A —Z = 14— 7 = 7 notron
—t t

LI t
-Tacé: m=my2T DFO:ZT 1)
. omg  2x107° t t 11200
Theo(’l‘ébéli:—o=X—:_,)=4=22 2) Tu(HvaR) =>—==2=T=—=——=5600 nim
m  0.5x10 T 2 2

Bai 8. Hat nhan lé C 1a chit phong xa B ¢ chu ki ban rd 1a 5730 nam. Sau bao lau luong chét phong xa ctia mot mau chi

1 . ) x
con bang g lugng chat phong xa ban dau cua mau do.

N
t t T.Ini

— N N t N
HD gigi Tact: N=Ny2 T22—=2 T2 |n—=- —In2=2t= ———2=17190 ndm.
N, N, T ~In2
Bai 9: Tinh chu ky ban ra ctia Théri, biét ring sau 100 ngay d6 phong xa cua nd giam di 1,07 lan.
: H H
Bai gidi: Do phong xa tai thoi didmt.. H=Hoe *! =>e4t = = A=)

H H .
3=ty maa= M2 o)y In2t 0693
£ H Tt H In107  0,067658

Bai 10.Biét dong vi phong xa 12 C ¢6 chu ki ban rd 5730 nam. Gia sir mot mau gb cb ¢ do phong xa 200 phéan ra/phut va mot

.100ngay ~1023 ngay.

mau gb khac cing loai, cting khi lwgng véi miu gd c6 do, lay tir cdy méi chit, c6 do phong xa 1600 phan rd/phut. Tinh tudi clia
mau g0 cO.

t t
L H L
HDgidi . Taco: H=Hp.2 T= 2227 = %=8=23E>%=3E>t—3T—17190(n§1m).

2T
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Bai 11.Silic ;'Si 1a chat phéng xa, phét ra hat B~ va bién thanh hat nhan X. Mot mau phéng xa >Si ban dau trong thoi
gian 5 phat ¢6 190 nguyén tir bi phén rd, nhung sau 3 gi¢ ciing trong thoi gian 5 phut chi ¢6 85 nguyén tir bi phan ra. Hay
xac dinh chu ky ban ra ctia chat phong xa.
HD Gidi:-Ban dau: Trong thoi gian 5 phuat ¢6 190 nguyén tir bi phan ra = Hy=190phéan ré&/5phut

-Sau t=3 gio:Trong thoi gian 5 phut c6 85 nguyén tr bi phan ra.

t.Ih2 3.In2
= H=85phan ra /S5phit H=H,e *'=>T= ==~ =2 585 gid
H, 190
In—> In—
85

Bai 12.Mot mau phong xa 1341 Si ban dau trong 5 phut ¢6 196 nguyén tir bi phan ri, nhung sau d6 5,2 gio (ké tir lac t = 0)
cung trong 5 phut chi c6 49 nguyén tir bi phan ra. Tinh chu ky bén ra cta 13 41 Si.

s _L H L H 2 t t .
HD giai . Taco: H=Hy2 " = —t°=>2T =—0=4=2_=2T=— =26gio.
= H T 2
2T
Bai 13.Hat nhan Pd16ni 1a chit phong xa & ,sau khi phong xa n6 tré thanh hat nhan chi bén. Dung mot mau Po nao d6
,sau 30 ngay ,nguoi ta thay ti so khoi lugng ctia chi va Po trong mau bang 0,1595.Tinh chu ki ban ra cta Po

Mp, _ AM' _ No(L-e*)A A

HD Giai:Tinh chu ki ban ra cua Po: = —— =—(l-e™)
M, M N,m,e™ A
7= thh2  _ 30.In 2 = 138 ngay
my, . A
- "Ry e 0,1595.210)
A 206

Po *
Bai 14.Dé do chu ky ciia mot chat phong Xa nguoi ta cho may dém xung bit dau dém tir thoi diém t¢=0. Dén thoi diém
t;=2 gi0, may dém dugc n; xung, dén thoi diém t,=3t;, may dém duogc n, xung, vdi n;=2,3n;. Xac dinh chu ky ban ra cta
chat phong xa nay.

HD Gidi:-S6 xung dém duogc chinh 13 s6 hat nhan bi phan ri: A N=N(1-€ ")
-A

-Tai thoi diém t;: A Ny= No(1-€ “*)=n,
“Tai thoi diém t, : A N,= No(1-€ %)=n,=2,3n,
1-e =316 o 16 M mp3e M) o1+t e g
o et 130 M0 o XP+x-1,3=0=>T=4,71h

Bai 15. Cdban ( 89 Co) phéng xa B~ voi chu ki ban rd T = 5,27 nam v bién déi thanh niken (Ni).
a.Viét phuong trinh phén rd va néu cu tao cua hat nhan con.

b.Hoi sau thoi gian bao 1au thi 75% khéi lugng ctia mot khoi tao chat phong Xa( gg CO) phan ra hét?

. _ 60 . .
HD Cach 1: a.Phuong trinh phan ra: ggCO - f{e + 28 Ni . Hat nhan Ni c6 28 pr6ton va 32 notron
A r \ . /. X m 1 mo
b.Luong chat phong xa con lai so véi ban dau: 100% - 75% = 25% =1/4 Hay — = Z <=>-—=4
mo m

—In2 -t —t
—t — — m
Dinh luat phong xa: m = mo.e_M =mge T =mp2T Hay 2T = —0 =4—1t=2T=10,54 nim
m

m, —m’

‘ T.In

- m
HD Céach2.Tacom=my-m’ =my2 ' E>t=|—2°: 10,54 nam.
—1In

Bai 16 : C6 0,2(mg) Radi *°Ra phong ra 4,35.10° hat a trong 1 phut. Tim chu ky ban ri ciia Ra ( cho T >> t).

Chox<<ltacoe™~ 1-x. o
HD Giai: SO hat & phong ra trong 1 phit c6 tri sO bang s6 nguyén tir Ra bi phan ra trong 1 phut.
S6 hat anpha phong xa c6 tri s6 bang s6 nguyén tir bj phan rd : AN = Ng— N = No(1- e ™).
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Vit<<TnénAN = NoAt = Ng.0,693t/T ; véi Ng = mgNA/A .
AN=No(1-e *") ViT>>tnén At<<1 nénéap dung cong thirc gn dung ta co.

m,N
AN=NgAt= Noo’693tvé’iN0: A
. m,N ,.0,693.t P . 8
Vay T = W . Thay s0 : mg =0,2mg =2.10 "g,t=60s, AN =4,35.10°, A = 226
- 10 5 m,N,.0,693.t 5
Na =6,023.10 ta duoc T =5,1.107s ~ 1619 nam. HayT = W = 1619 nam.

Bai 17. 15t (*221) phong xa B~ vi chu ki ban rd T. Ban dau c6 1,83g it (‘e1) . Sau 48,24 ngay, khéi lugng cia no

giam di 64 lan. Xéac dinh T. Tinh s6 hat f~ da dugc sinh ra khi khdi luong ctia ibt con lai 0,52g. Cho sb Avogadrd Na=
6,022.10°mol™*
—t t

=~ m L
HDGi4i: Theo dinh luat phong xa, ta c6: M =m2 T —-0_)T
m

Theo @& bai: 120 — 64 — 26 Suy ra: l:6:>T:1:@:8,04ngay
m T 6 6
Khéi lugng iét bi phan ra 1a: A, =mgy—m=1,83-0,52=1,31g
S4 hat nhan iét bi phan i la: N = %.N A= 11%11 = X6,022x10%% = 6,022x10%* hat

Mot hat nhan phan ra, phong xa 1 hat B” nén sb hat B~ dugc phong xa cling 1a N = 6,022 x 10% hat.
Bai 18. Mot bénh nhén diéu tri bing dong vi phong xa, ding tia y dé diét té bao bénh. Thoi gian chiéu xa lan du 1a At =20
phut, cir sau 1 thang thi bénh nhan phai t6i bénh vién kham bénh va tiép tuc chiéu xa. Biét dong vi phong xa d6 ¢6 chu ky ban
ra T =4 thang (coi At<<T ) va van dung nguon phong xa trong lan dau. Hoi lan chiCu xa thtr 3 phai tién hanh trong bao lau dé
bénh nhan dugc chiéu xa vdi cung mot lugng tia y nhu lan dau?
A. 28,2 phut. B. 24,2 phat. C. 40 phut. D. 20 phdt.
HDGii: Luong tiay phéng xa lan dau: AN, = N,(1—e ") =~ N 1At

( cong thirc gan ding: Khi x << 1 thi 1-e*~x, § ddy coi At<<Tnén1- e™ =)At)
Sau thoi gian 2 thang, mot nira chu ki t = T/2, Lugng phong xa trong ngudn phéng xa st dung lan dau con
In2T In2

N = Noe‘M = Noe_?E =N, B . Thoi gian chiéu xa 1an nay At
_In2 ‘ _In2 n2
AN'=Nge ? 1-e™ )=~ N 2 AAt" =AN Dodo At'=e 2 At=1,41.20= 28,2 phit. Chon: A

*Na 1a mot chat phong xa B~ c6 chu ky ban 13 T = 15 gio. Mot mau 2 Na & thoi diém t = 0 ¢ khdi luong mg = 72g.

Bai 19:11
Sau mot khoang thoi gian t , khéi lugng ciia mau chat chi con m = 18g. Thoi gian t ¢6 gi tri
A. 60gio B.30 gio C. 120gio D. 45 gio
m T m 1
Giai: m=me™=>it=In—2< =>t= —In—2 = 15 104 =30m. Pip 4n B
m N2 m In2

Bai 20 :Mot lwong chat phong xa Radon( 2’Rn) ¢6 khdi luong ban diu 1a me = Img. Sau 15,2 ngdy thi dd phong xa cua
né giam 93,75%. Tinh chu ki ban rad va d¢ phong xa cta luong chat phdng xa con lai.

1_Hi=93,75% Hizi 0,693m,N .2
693.m N,.2"
HDGiai: Tir ° =10 St g=1-Lo38ngay =>H = 0 "A"  _3578.10"Bq
H & H =+ T 4
Lo Lo
H H

0
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4. Tric nghiém: ) ) .

Cau 1.Mo6t lugng chat phong xa Radon ¢6 khoi lugng ban dau 1a m0. Sau 15,2 ngay thi d§ phong xa cta n6 giam 93,75%.
Chu ky ban ra T ctia Radon 1a :

A. 14,5 ngay B. 1,56 ngay C. 1,9 ngay D. 3,8 ngay
< AH 1 a o
Giai: Taco =1-— =27 =1-09375=T =38 ngay => chon D
H, =
2T

Cau 2. Mot chat phong xa phat ra tia , cr mot hat nhan bi phan ri cho mét hat . Trong thoi gian 1 phat dau chat phong xa
phat ra 360 hat , nhung 6 gio sau , ké tir lic bit ddu do 1an thr nht , trong 1 phut chat phong xa chi phat ra 45 hat . Chu
ky ban ra ctia chat phong xa nay 1a :

A. 1 gio B. 2 gio C.3gio D. 4 gio

Giai: Taco AN =360=N,—-N = No(l—e%t) ;

360 Ny - t 6
AN’ =45 = Né _N' = N,(1-e™) :—:8:—3:2T =>—=3=T =—=2h =>chon B

45 N, T 3
Cau 3.Ddng vi Na la ch?it phong xa = va tao thanh dong vi cia magié. Sau 105 gio, d6 phong xa ciia Na giam di 128 1an.
Chu ky bén ra ctia Na bang
A.17,5h B. 21h C. 45h D. 15h
Gidi: Tac0: H =128H =128H, it — T =15h =>chon D

2T

Cau 4:Mbt mau ff Na tai t=0 c6 khdi luong 48g. Sau thoi gian 30 gio mau Na con lai 12g. Biét ff Na 1a chét phong xa
B~ tao thanh hat nhan con 2, Mg .
a) Tinh chu ki phong xa cta ff Na.

A. T=15h B. 20h C. 25h D. 30h)
b) Tinh d6 phong xa cia miu Na & trén khi c6 42g 2 Mg tao thanh.
A.1,56.10" Bq B. 2,00.10" Bq C.1,931.10"®Bq D. 2,56.10" Bq

Cau 5.Mot chat phong xa phat ra tia a, cir mét hat nhan bi phan ra sinh ra mét hat a. Trong thoi gian mot phut dAu, chat
phong xa sinh ra 360 hat a, sau 6 gio, thi trong mot phut chit phong xa nay chi sinh ra dugc 45 hat a. Chu ki cua chat
phong xa nay la

A4, gio. B.1 gio. C.2 gio. D. 3 gio.
CAu 6:Tai thoi diém da cho, trong mau con 25% hat nhan phong xa chwa bi phan ri. Sau d6 10 gidy s6 hat nhan chua bi
phén ra gidm chi con 12,5%. Chu ki ban ra cta hat nhan phong xa la:

A. 6,93(s) B. 10(s) ) C. 13,96(s) ~ D. 15,24(s)
CAu 7:Sau 2 gio, d6 phong xa ciia mot mau chat phong xa giam 4 lan. Chu ki ban ra cta chat phong xa 1a
A. 2 gio. B. 3 gio. C.1 gio. D. 1,5 gio.

Cau 8:Mot chat phong xa phat ra tia o, cir mgt hat nhan bi phan ra sinh ra mét hat a. Trong thoi gian mét phut dau, chét
phong xa sinh ra 360 hat o, sau 6 gio, thi trong mot phat chat phong xa nay chi sinh ra duoc 45 hat o. Chu ki ctia chat
phong xa nay la

A4, gio. B.1 gio. C.2 gio. D.3 gio.
Cau 9: Nho mot may dém xung, nguoi ta c6 dugce thong tin sau vé 1 chat phong xa X. Ban dau, trong thoi gian 2 phiit ¢6
3200 nguyén tir cia chat X phong xa, nhung 4 gio sau (ké tir thoi diém ban dau) thi trong 2 phat chi c6 200 nguyén tir
phong ra. Chu ki ban rd cua chit phong xa nay 1a

A. 1 gio ) B. 2 gio C.3gio D. 4 gio
Cau 10:Mo6t lugng chat phong xa sau 42 nam thi con lai 1/8 khoi lugng ban dau. Chu ki ban ra cta chat phong xa do 1a
A. 5,25 nam. B. 14 nam. C. 21 nam. D. 126 nam.

Cau 11.Mot déng vi phong xa c6 chu ky ban ra T. Cur sau thoi gian bang bao nhiéu thi s6 hat bi phan ra trong khoang thoi
gian d6 bang ba lan so hat con lai cua dong vi ay?
AT B. 2T C.3T D.0,5T
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DANG 5: Phéng xa 6 hai thoi diém t,vat, :
1.Phwong phap: o .
a. Tim chu Ki bdn ra khi biét so hat nhédn con lai ¢ cdc thoi diem t, va t,,

Ding cong thire: ~ Ni= Noe ™ ;  N,=No€ ™"
. N A.(ty—t t,—t)In2
Lap ti so: —1-€ (=) =T = %
N, In Ny

2
b.Tim chu ki bdn ri khi biét sé hat nhdn bi phén ra trong hai thoi gian khdc nhau.
AN, 12 sb hat nhan bi phan ra trong thoi gian t;
Sau d6 t (s): AN, 1a sb hat nhan bi phén i trong thoi gian tp- t;

-Ban dau : Hp=
1
7 ANZ \ At t|ﬂ 2
-Sau do6 t(s): H= ma H=Hge ™ =>T=
t, | AN,
AN,

c.Dung may do xung phong xa phat ra:
Phuwong phdp gidi:. Mot mau vat chat chira phong xa. tai thoi diém t; may do dugc H; xung phong xa va sau do 1
khoang At tai t, do duwoc H, xung phong xa. Tim chu ki ban rd cua dong vi phong xa do la ?

Chon thoi diém ban dau tai t;. Khi d6 : tgy=t; c0 Hy = H; vat=t, c6 H = H, .Suy ra dugc :

H=Hgye * o et = H | _ —tIn2

H
0 In i
HO

t t
T - t H
HoicH =H,.2 " & 2T:ic>__:|ogz -
H T H

0 0

2. Cac vidu:
Vidu1: Magiéf;Mg phong xa v&i chu ki ban rd 1a T, lac t; d6 phong xa ciia mot mau magie 13 2,4.10°Bg. Vao lic t, do
phoéng xa ciia miu magié d6 13 8.10°Bq. S6 hat nhan bi phan ri tir thoi diém t; dén thoi diém t, 14 13,85.10° hat nhan. Tim
chukibanra T

A. T =12 phat B. T = 15 phut C. T =10 phat D.T = 16 phut

Toém tdt

Ho= Hi=2AN,
Ho=H =AN =H;—H;=Hy—H=A(No—N)

T=_1"2 AN =600s= 10 phit
t, : H, = 8.10°Bq H,—H

t,: Hy = 2,4.10°Bq

Vi du 2:M6t mau phong xa 13 41 Si ban dau trong 5 phit c6 196 nguyén tir bj phan ra, nhung sau d6 5,2 gid (ké tir lac t=0)
cung trong 5 phut chi c6 49 nguyén tir bi phan ra. Tinh chu ky ban ra ctia 13 41 Si.

’iH i H 2 t t
Gigi TacoH=He2 T —222T=—0=4=2"2_=22T=— =26 gio.
. H T 2

2T

Vi du 3:Silic 1341 Si 1a chit phong xa, phat ra hat A~ va bién thanh hat nhan X. Mot miu phong xa 1341 Si ban déu trong thoi
gian 5 phut c6 190 nguyén tir bi phan ra, nhung sau 3 gio cling trong thoi gian 5 phat chi ¢6 85 nguyén tir bi phan ra. Hay
xac dinh chu ky ban ra ctia chit phong xa.

Gidi:-Ban du: Trong thoi gian 5 phit ¢6 190 nguyén tir bi phan rd : => H,=190phan ra/5phut
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-Sau t=3 gio:Trong thoi gian 5 phit co 85 nguyén tur bi phan ra: = H=85phan r& /5phut

e sy N2 32
T T He T teo AR
H 85

Vi du 4: Dé do chu ki ban rd cua 1 chat phong xa i’ ngudi ta dung may dém electron. Ké tir thoi diém t=0 dén t;= 2 gio
méay dém ghi dc N; phan rd/giay. Dén thoi diém t, = 6 gio may dém dc N, phan ra/gidy. Véi N, = 2,3N;. tim chu ki ban ra.
A. 3,31 gio. B. 4,71 gio C. 14,92 gio D. 3,95 gio

Giai: H; =Ho(1- e ™) => N, = Hp (1- ™)
H, = Ho(1- e #2) => N, = Ho (1- %)
=>(1-e™)=23(1-e™)=>(1-e°*)=23(1-e*)
bit X= e taco: (1-X%=23(1-X)=> (1-X)(X?*+X-1,3)=0.
Do X-1#0=>X*+X-13=0=> X=0,745

=0,745 >-%—In0745 =>T =4,709 =4,71 h Chon B

Vi du 5:Pé do chu ky ctia mot chit phong xa ngudi ta cho may dém xung bat dau dém tir thoi diém to=0. Pén thoi diém
t,=2 gio, may dém dugc n; xung, dén thoi diém t,=3t;, may dém dugc np xung, voi n,=2,3n;. Xac dinh chu ky ban ra cua
chat phong xa nay.

Gidi:-S6 xung dém dugc chinh 1a sé hat nhan bi phan ra: A N=Ng(1-€ ")

/nl)
1

-Tai thoi diém t, : A Np= No(l-e_ '2)=n2=2,3n1

-Tai thoi diém t;: A N;= No(1-€

214

_ At At
¥hop31-€ )y o1+ T8 T3

s -1t
167310 o 1-e

—a

) At
IS 204 e 13=0=>€ "'=x>0 <>X?+x-13=0=>T=4,71h

Vi du 6: Pé do chu ky ban ré cua 1 qhét phong xa, nguoi ta dung may dém xung. Ban dau trong 1 phut may dém duoc 14
xung, nhung sau 2 gio do lan thir nhat, may chi dém duogc 10 xung trong 1 phut. Tinh chu ky ban ra ctia chat phong xa.
Liy v/2 =14.

Giai: Sb xung phat ra ti 1¢ v6i s6 nguyén tir bi phan ra.

S6 nguyén tir bi phan ra trong 1 phat dau tién: A N3= Nog — N;= Nog (1- G_Mt)
‘ -At
Sau 2 gid sO nguyén tir con lai la: Noz2 = No;. €
. . . -A.At
Sé nguyén tir bi phan ra trong khoang thoi gian A t = 1phat ké tir thoi diém nay 1a: AN, = Ngo( 1- € )
AN, N,@1-e**) N N 14
> Lt=_0c - B UMyt 1426 1t=In2
AN, Ng,(@-e"") Ny, Nge™~ 10

o2z =>rT=M2 2=22=14gis.
T In+/2
Vi du 7: Dé xac dinh lugng mau trong bénh nhan ngudi ta tiém vao mau mot ngudi mot lugng nhé dung dich chira dong
vi phong xa Na24( chu ky ban ri 15 gid) c6 do phong xa 2uCi. Sau 7,5 gio ngudi ta lay ra 1cm® méau nguoi do thi thiy no
c¢6 d6 phong xa 502 phan ra/phat. Thé tich mau ctia nguoi d6 bang bao nhiéu?
A. 6,25 lit B. 6,54 lit C. 552 1lit D. 6,00 lit
Giai: Hy=2,10°.3,7.10" = 7,4.10'Bq; H = 502V phan ra/phut = 8,37V Bq (V thé tich ciia mau: cm?®)

H _ 83NV
H, 7.4.10°

H=H, 2" =H, 2% =>2%= => 8,37V =7,410"2°°
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_7,410%27°°

=V =6251,6 cm® = 6,25 dm® = 6,25 lit. Chon A

Vidu 8:~Dé xéac dinh chu ky ban ra T ciia m6t déngrvi phoéng xa, ngudi ta thuong do khéi lugng Q6ng vi phong xa do
trong mau chat khac nhau 8 ngay dugc cac thong so do 1a 8pug va 2pug. Tim chu ky ban rd T cua dong vi d6?
A. 4 ngay. B. 2 ngay. ’ C. 1 ngay. 7 D. 8 ngay.
Giai: Tim chu ki ban ra khi biét so hat nhan( hay khoi lugng) ¢ céc thoi diém t; va t,
In2
_ m —(t—t
At oL _phlt) _oT (t=4) _ (t,-t)In2
m, |
n =

-

m=mo€ ; m=m, €

(t,-t)In2 _ (8-0)In2_8In2 _
In ™ In 8 In4
m,
Vi du 9(PH -2010:) Ban dau (t = 0) c6 mot rr}ﬁu chat phong xa X nguyén chat. O thoi diém t; mau chat phong xa X con
lai 20% ha‘g nhan chua bi phan ra. Dén thoi diém t, = t; + 100 (s) sO hat nhan X chua bi phén ra chi con 5% so véi so hat
nhén ban dau. Chu ki ban ra cta chat phong xa dé la
A.50s. B. 25s. C. 400s. D. 200s.

_t _t N
Gidi.TacO: N=Ny2 T2 T=

Thésb:T=

4ngay

N,
LN N
Theobaira: 2 T= —1=20%=0,2(1); 2 "= —2=5%=0,05(2).
NO NO
— t,—ty
Tu(l)va(2)suyra: —, = 2 T .92 SYp L Il EP N t2_t1:t1+100_t1=505.
> F 0,05 T 2 2

Vi du 10(PH-2011): Chit phong xa poolooni *5P0 phét ratia o va bién ddi thanh chi *35Pb . Cho chu ki cta %3P0 1a
138 ngay. Ban dau (t = 0) c6 mot mau pdloni chuyén chit. Tai thoi diém ty, ti s§ gitra s6 hat nhan pol6ni va s6 hat nhan
s x 1 e g o . , . x
chi trong mau la 3 Tai thoi diem t, = t; + 276 ngay, ti so gitra s0 hat nhan p6loni va s6 hat nhan chi trong mau la
1 1 1 1
A —. B. —. C.—. D.—.
9 16 15 25

e z . o3t A s A i~ A A ATA_* . N A A 3 X \ 1 A . A ~
Giai cach 1: Tai thoi diém ty, ti sO gitra s0 hat nhan p616ni va so hat nhan chi trong mau la g .Suy ra 3 phan bi phan ra ,(

5 . 1 1
con lai 1 phan trong 4 phan) ->con —=—=— Hay L 2
4 2 o7 T
=>1,=2T=2.138=276 ngay . Suy rat, =t; + 276 = 4T
N, N, N, N,.2™* 2* 1

Taco: = = = = =
N,,, AN, N,—-N, N,(1-27) 1-2 15

Giaicach 2: Phuong trinh phong xa hat nhan: zslf Po— a+ 232 Pb
S6 hat nhan chi sinh ra bang s hat Poloni bi phan ra: N ob = ANp,
: , N N N Np.2™ 1
Othoidiemt;: o =—t=——" =0 =—ok =2=1 =2T =276 ngay
Nip, AN, Ny =N, No(l_ 277) 3
N,pe N, N, N,y.27 2* 1

O thoi diém t, = t, + 276 = 552 ngay = k, = 4= = = - = =
2= h W= N,, AN, N,—N, N,1-2%) 1-2¢ 15
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Vi du 11: Gia st ban dau c6 mdt mau phong xa X nguyén chat, co chu ky ban rd T va bién thanh hat nhan bén Y. Tai thoi diém
t, i 1& giita hat nhan Y va hat nhan X 1 k. Tai thoi diém t, =t, + 2T thitil¢ dola
A k+4, B. 4k/3. C. 4k+3. D. 4k.
Gidi:.Ap dung cong thue DL phong xa ta co:

N, AN, N @1-e ™)

=k =e"* =

Nle - N]_ Noeiitl k+l (1)
- Ny, AN, N, (L—e ) B (1—e M) 1 )

2 N1X2 B |\|2 N Noe—m2 o o~ A(u+2T) - o Hig=2AT - 2

In2
2T 1
20T _a 7T _ 22 _
Tacs: © =e =e — Z o
Thay (1), (3) vao (2) ta duoc ti 1& can tim: k, =%—1=4k+3. Chon C
1+k 4

Vi du 12:M06t chat phong xa ctr mdi phan rd phong ra mot hat B- va bién thanh hat nhan nguyén t6 khac. Sau thoi gian t,
. 73 .
phong ra dugc n; hat B-, Sau thoi gian t, =3t; phong ra dugc a n, hat B- .Chu ky ban ra cua chat phong xa nay la:

Aty B.3t, . ﬂ D.L
3 3

o+

b 73 3
Giai: Taco: n, = No(l—z T jva n, =&n1 = N0(1—2 T j
Chia hai vé ctia phuwong trinh cho nhau ta dugc:

6\ 4 A
64.(2 T] —73.(2 T]+9=o:{2 TJ:2‘3:>_%_=3:>T Z%DépénD

Vi du 13:Dé cho chu ki ban rd T clia mot chat phong xa, ngudi ta ding may dém xung. Trong t; gid ddu tién may dém

duoc N, xung; trong t, = 2t; gio tiep theo may dém dugc N, = a N; xung. Chu ki ban ra T c6 gia tri 1a bao nhiéu?

A T=t/2 B.T=tJ/3 C.T=t/4 D.T=t/6

Giai 1:Taco Ny = AN; = No(1—e™) va N, = AN, = Ny(1 —e ™) = Npe ™ (1 —e 2
N 1-e™ -

—L= = _1=X (voi X =)

N, e™(l-e?) X(1-X?)

N
Do d6 ta c¢6 phuong trinh: X*+ X = —% :i hay X* + X 9 =0.
N, 64 64
Phuong trinh ¢6 cac nghiém X; = 0,125 va X, =— 1,125 <0 loai
e™=0,125 > At; =1n(1/0,125) > T=t/3  Chon B

Giai 2: Goi s6 phan tir ban dAu 1a Ny, s6 tia phong xa phat ra chinh 13 s6 nguyén ttr dd bi phan ra.
Ta c6 so do sau:
No tl Nl 2t1

Sau t; s hat con lai 1a N;= Noefml | g | |

S6 hat phan r: AN, = N, (1—e ™) | | |
N, = Nle—A.Ztl _ NO.e—l.tle—ﬂ.Ztl

AN, =N e (L-e*?)

Trong giai doan 2 s6 hat ban dau chinh 1a N; nén:
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AN, 9  x(1-x%)
Laptisb: AN, 64  1-x véi x=e" Gidirax=0,125 DEdangsuyra T=t/3.Chon C

Vj du 14:Ngudi ta’dfmg may dé dém s6 hat nhan bi phan ra ctia mot ngudn phong xa trong cac khoang thoi gian lién tiép
bang nhau At. Ti s6 hat ma may dém duoc trong khoang thoi gian nay la:

A. giam theo cap s6 cong B. Giam theo ham s6 mi

C. Giam theo cap s0 nhan D. hang so

Giai: Gi st tai thoi diém t s6 hat nhan nguyén tir ctia chét phong xa: N=N, e .

Tai thoidiémt;=t+ At N;=Np e ™ =N, @ (4D

AN; =N;—N=Nge ™ (1- e ™) (¥

Tai thoi diémt, =t + At N, =Np e ™% = Nye

AN, = N; — N, = N e/t (1- e’m) - Noe—z(tlmt) (1- ef,mt) (**)

Tir (*) va (**) tasuy ra ; —= = ™

= const.Chon dap an D
2

Vi du 15: Pong vi }/Si phong xa B~. Mot mau phong xa /Si ban dau trong thoi gian 5 phit ¢6 190 nguyén tir bi phan
rd nhung sau 3 gio trong thoi gian 1 phut ¢6 17 nguyén tir bi phan rd. Xac dinh chu ki ban ri cta chat do.
A.25h. B.2,6h. C.2,7h. D.28h.
Giai:
AN, =Ny (1—e %) = NyAAL,  (At<<T)
AN, = N e " (1-e ™)~ N,AAte ™ véit=3h.
AN,  NAAL Mﬂ—Se’“—lgO 190 eM_38 In2 38

= L-=e =t = e === —"3=In"==T =2,585h~2,6h. Chon B
AN, N AAte At, 17 17 17 T 17

Vi du 16:Cho chim notron ban pha dong vi bén gg Mn ta thu dugc dong vi phong xa gg Mn . Bong vi phong xa **Mn
c6 chu tri ban rd T = 2,5h va phét xa ra tia 4. Sau qua trinh bin pha >Mn bang notron két thiic nguoi ta thay trong

mAu trén ti s6 gitta s6 nguyén tir °Mn va sé lugng nguyén tir >Mn =10, Sau 10 gior tiép do thi ti sb giita nguyén tir
cua hai loai hat trén la:
A 1,25.10™" B. 3,125.10" C.6,25.10™" D.25.10™"

cos Lo < . N £ , VA A ;s LA A .. 95
Gidi: Sau qua trinh ban pha >Mn bang notron két thuc thi sO nguyén tir cua gg Mn giam, co s6 nguyén tir 25 Mn

khong d6i, Sau 10 gio = 4 chu ki s6 nguyén tir ciia gg Mn giam 2% = 16 1an. Do d6 thi ti sé gitra nguyén tir cua hai loai

N 10710
hat trén 1a: —%% = == =6 2510"Chon C

Mn55 16

Vi du 17: Goi 7 1 khoang thoi gian dé s6 hat nhan nguyén tir giam di e 1an, Sau thoi gian 0,517 s6 hat nhan ctia chat
phong xa d6 con lai bao nhiéu ?
A. 40% B. 13,5% C. 35% D. 60%

. _ . . ; N 1
Gidi : Ap dung: N = N,e™™ :-Sau 7 s hat nhan giam e lan, ta 6 : Woze” =e:r=z

N C
- Sau 0,517 ,ta c6 N e *%*" =609 DAP AN D
0
Vi du 18: Ngay nay ti 1¢ ciia U235 1a 0,72% urani ty nhién, con lai la U238. Cho biét chu ki ban r ciia chung 1a 7,04.10°
nam va 4,46.10° nam. Ti 1é ctia U235 trong urani ty nhién vao thoi ki trai dat duoc tao thanh cach day 4,5 ti nam la:

A.32%. B.46%. C.23%. D.16%.
N N
Giadi: N3 =Npe ™' Ny;=Ngye™* =>_1-_0 e()v2*/11)t
N 2 N02
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0,72 t(%—%)lnz 072 45c: —Lym

= Nos - N, pla)t = 0,704 4,46

N, N, 99,28 °© = 99,28
h: 03=> —N01 :%
N,, ~ Ng+N, 13

=0,303
=0,23=23%.Chon C

\ 24 . . s ~
Vi du 19:Mot dong vi co chu ky ban ra 15 ngay, la chat phong xa /3-. Néu vao thoi diém khao sat mot mau
yilaulil7. g i1 gay. p g

24 r r r
N a,, trong d6 ti so khoi lugng Mg va Na 1a 0,25 thi sau bao lau nita ti s0 nay 1a 9.

A. 45 ngay B. 30 ngay C. 60 ngay D. 75 ngay
-
e o Mg oT L
Giai 1:+ O thoi diem t;; —= =0,26<2T == (1)
Na 1 4
4
oT
1- 1

t+h
t,+t t t
T 2+l 2 1

+ O thoi diém tiép theo t, + t;: % =+ =927 =10<27.2T =10 (2)

—y
2 T
t b

5. 3% 2 t
+Thay (1) vao (2) ta duoc: <:>Z.2T =10=>27 =8=2° =>?2 =3=>1,=3T =>1,=3.15=45ngay . Pap an A

24 0 24
Giai2: 3 Na —> _je + ;Mg
Sau thoi gian t1 thi ti s6 Mg/Na =0,25=1/4 va vi cing sb khdi 1a 24 nén ta co:

1 m, —m

m 5 m m,
Sau tl:A—m:Z hay : = - . .
m m

4 m 4 5/4 ot

4
2T = " bim may tinh: t; =4,8 ngay.

N m, —m m m, m N
Sau t, (tinh tir lic ban dau) : A—m:9 hay : —° =9=>2=10=>m=—2=—"2=>t,=49,8ngay .
m m 10 2?2

Vay thoi gian can tim: t=t2 —t1 = 49,8 - 4,8 =45 ngay. Pap an A

Vi du 20: M6t bénh nhén diéu tri ung thu bang tia gama lan dau tién diéu tri trong 10 phut . Sau 5 tuan diéu tri 1an 2. Hoi
trong lan 2 phai chiéu xa trong thoi gian bao 1au d€ bénh nhan nhan dugc tia gama nhu 1an dau tién . Cho chu ky ban ra
T=70 ngay va xem : t<< T

A, 17pht B. 20pht C. 14phat D. 10 phit
AN1= N At, N,
Gisi =>Np, =—5 =1, =tv2 =14 cpon C
iai {AN 2= Nt = :

Vi du 21: Chét phong xa 281 f PO c6 chu ky ban rd 138,4 ngay. Nguoi ta ding may dé dém s6 hat phong xa ma chat nay
phong ra. Lan thtr nhat dém trong At = 1 phdt (coi At <<T). Sau lan dém th&r nhat 10 ngay nguoi ta ding may dém lan thi
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2. Bé may dém duogc sb hat phong xa bang s6 hat may dém trong 1an thir nhat thi cAn thoi gian 1a
A. 68s B. 72s C. 63s D. 65s
Giai S hat phong xa lan dau:dém duge AN = Np(1-e ") ~ NgAAt
(4p dung cong thirc gan dung: Khi x << 1 thi 1-e*~ x, & ddy coi At <<T nén1- e’'=2At)
Sau thoi gian 10 ngay, t = 10T/138,4, s6 hat phong xa trong chét phong xa sir dung lan dau con
In2 10T 10In2

N = Noe,M: Noe T 138,4 - Noe 138,4

10In2 10In2
. Thoi gian chiéu xa 1dn ndy At: AN’ =N(1-e ") = Nge 384 (1- e ™) x Npe %8 AAt’= AN
10In2 10In2

_ 1384 o A5 _ e Aes _ al384 L

=> N,€ A = NohAt =>At> = € At=1,0514 phut = 63,08 s . Chon C
Vi du 22:D¢ do chu ki ban ra ciia mot chat phong xa S, nguoi ta ding may dém xung. May bét dau dém tai thoi diém t
= 0. Dén thoi diém t, = 7,6 ngay may dém duoc n; xung. Dén thoi diém t,=2t, may diém dugc n,=1,25n;. Chu ki béan ra
cua lugng phong xa trén 1a bao nhiéu ?

A. 3,8 ngay ) B. 7,6 ngay ’ C. 3,3 ngay D. 6,6 ngay
Giai: Goi Ny la so hat nhén ban dau cua chat phong xa. Moi xung g véi 1 hat nhan bi phan ra
Ny = AN; = No(1- ™) (1)
N = AN, = No(1- €772) = No(1- e2™) (2)
oy
Te(yva@y 128 =Deogs @3)
—-e ™ n

Pat X=e"™ 1-X*=125(1-X)=>X?—1,25X +0,25 =0 (4)
Phuong trinh (4) c6 hai nghiém: X; = % vaX,=1 Loai Xpvikhidot; =0

- 1 In2
e M= " =>e™ =4 =>T t;=Ind =2In2 =>T = % = 3,8 ngay. Pap an A
Vi du 23: Mot bénh nhén diéu tri bang dong vi phong xa, dung tia » dé diét té& bao bénh. Thoi gian chiéu xa 1an dau la At =20
phit, cir sau 1 thang thi bénh nhan phai t61 bénh vién kham bénh va ti‘é'p tuc Chiéu Xa. Biét dong vi phéng xa d6 c6 chu ky ban
rd T = 4 thang (coi At <<T ) va van dung ngu6n phong xa trong lan dau. Hoi lan chiéu xa thir 3 phai tién hanh trong bao lau dé
bénh nhan dugc chiéu xa vdi cung mot lugng tia y nhu lan dau?

A. 28,2 phut. B. 24,2 phat. C. 40 phut. D. 20 phdt.

Giai: Luong tiay phong xa 1an ddu: AN, = N, (1—e ™" ) = N 1At
(&p dung cong thirc gan dung: Khi x << 1 thi 1-e*~ x, & ddy coi At<<T nén1- e™=2At
Sau thoi gian 2 thang, mot nira chu ki t = T/2, Lugng phong xa trong ngudn phéng xa st dung 1an dau con

In2T _In2

N=Nge™*=Ne T2=N,e 2.Thoigian chiéuxa lan niy At

In2 In2 In2

AN'=Nge 2 (1-e™ )~Nse 2 At' =AN Dodd At'=e 2 At=1,41.20=28,2phiit. Chen: A
Vi du 24: Gia sir ban d4u c6 mot miu phong xa X nguyén chét, co chu ky ban ra T va bién thanh hat nhan bén Y. Tai thoi diém

t, ti I¢ gitra hat nhan Y va hat nhan X 1a ;812 . Tai thoi diém t,=t+T thitiléedola

3025 5 3022 c 2015 o, 4030
1007 1007 " 1007 1007

Giai: .Ap dung cong thirc DL phong xa ta co:

‘ _ Ny _ AN, No(@-e™) oo L o 2015
' Nix N, Noe‘“1 1+k, 70014
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_ Ny AN, Np@-e™) _1-e*®0  en_ 1
2 N » N , Noe—ﬂ.t2 e—l(tl-#T) 1+ k2
1 1 2
—>e A g ge i - _ > k= 2Ky + 122 2015 1= 3022 . Chon B
1+k, 1+k  1+Kk, 2014 1007

Vi du 25: Hat nhan ;*X phong xa va bién doi thanh mot hat nhan 32Y . Biét chat phong xa ,*X c6 chukibanralaT.

Ban dau chi c6 mot lugng chét 21X nguyén chat, c6 khdi luong mQ. Sau thoi gian phong xa T, khéi luong chit Y dugc
tao thanh la M = 8—A2 m, . Gia tri cua t la:
A.1=4T B.t=2T C.t=T D.t=3T

Gidi: 2 X Y
1 _) 2

4 A mO A \ T
*SohatXbandau:NozENA;*Sohathaothanh:N=AN=No(1—2 )
. , N m
Khdi lwong chat Y : m= — A, =—°NAi(1—2"”)= moi(l—z'”)
N, A N, A
A 7 7
=>m0—2(1—2'”T)=—A2m0 =>(1-2")= - =>2""=8=>t=3T.Chen D
A 8A 8

Vi du 26:Sau thoi gian At thi s6 nguyén tir cia mot chat phong xa giam 20%. Hoi sau thoi gian 2At thi luong
chat phong xa gidm bao nhiéu %?

A. 40% B. 36% C. 64% D. 50%
Céch 1:
e £ , ., . N N 1
Sau thoi gian At chat phong xa giam 20% => con 80% = 0,8 =>—=0,8 > —=—=0,8.
N N =
0 0 2T
. B , . N' 1 1 1
Sau thoi gian 2At chat phong xa con: —=—-=—*—=0,8%0,8=0,64=64%.

0 2? 2? 2?
=>Sau thoi gian 2At chat phong xa giam : 100% -64%= 36% . Pap an B

Cach 2:
Sau thoi gian At chat phong xa giam 20% : N, =N =0,2 —)1—ﬁ =1—% =0,2 :>% =0,8
N At At
0 0 2'|' 2T
Sau thoi gian 2At chat phong xa giam : NOI\T N :1_E— =1- ; :1—(%*%):1—0,8*0,8:0,36 =36%
0 0 27 2T 27

Vi du 27: Ban dau c6 mot mau chat phong xa nguyén chat X véi chu ki ban ra T. Cir mot hat nhan X sau khi
phong xa tao thanh mot hat nhan Y. Néu hién nay trong mau chat do ti 1€ so6 nguyén tir ctia chat Y va chat X la k
thi tudi ctia mau chat l1a :

In(1-k) In(1+K) In2 2In2
=T =T —" =T —. St=T—.
A In2 B In2 CUEThm P T
. . , N 7In2£ It
a. Kién thirc cin nhé: Sé nguyén trconlaiN= —2=Nse T =Nge
2T

S6 hat nguyén tr bi phan ra béng s6 hat nhan con dugc tao thanh va bﬁng s6 hat duoc tao thanh: AN = N,—N-=
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No(1-e™)
b. Cach giai: Chon B

-t

T = -+ B R
i_l 2 =K 51-2T =Kx2T =1=2T + Kx2T
X -t
2T
In(1+ K
_)it=1+K3%x|n2=|n(l+K):>t=Tx%
n

2T
Vi du 28: Sau mot chudi phong xa %%U phong xa o, va B va bién thanh %P, véi chu ky ban ra T. Ban dau c6

—0e —g thisau 2T ti s6 nay la:

ouU

A. 56 B. 24 C.32 D.14
Giai: Ta co: ‘U — 3R +8,H, +6 je  Tait=0: =8=>N,, =8N,
ouU

NOa —8=> {NOa = 8NOU (1_ 2_2 )+ NOa

N = -
Tait=2T: % Ny =No, 2 Chon A.

N, _ 8Ny, (1-27)+8Ny, _8(1-27)+8 _ 56

N, Ny, 27 27
Vi du 29:Mot mau chat chua 2 chat phong xa A va B. Ban dau s6 nguyén tur cia A 16n gap 2" lan sd nguyén tu
ctia B. Sau thoi gian t =n , s6 nguyén tir ciia A va B trong mau d6 bang nhau. Biét chu ky ban ri ctia chét
phong xa A 1a Ta. Chu ky ban ri ctia chat phong xa B 14 Tg. Hé thiic ding 1 :
ALt 1 B 1 1_, c.t t._1 o114
T, T T, T T, T, n T, T,

Ciach gii:
Bandau: N,, =2"N

_t _t _t _t t t
Sau t=n thoi gian: N, = Ny <>2"Ng2 * =Nz2 ™ —52"2 " =2 T ¢»2"2% =2™

t ot

—s N :2TATB<_)n:TL_L_)£_£:n<_)i—i:1 .Chon A.

A B A B TA TB

Vi du 30: Mot mau chat chira 2 chat phong xa A va B. Ban dau s6 nguyén tir cia A va B trong miu d6 bang
nhau. Sau thoi gian t =n , s6 nguyén tir (con lai) cua A 16n gap 2" lan s6 nguyén tir ciia B. Biét chu ky béan ra
cta chat phong xa A 1a Ta. Chu ky ban ra cua chat phong xa B 1a Tg. Hé thtrc ding 1a :

R R O T T T
T, T, T, T, T, T, n T, T,
Bandau: Ny, =N,
t _t _t _t t 1

N,=2"Ny >N, 2 " =2"N,z2 " <32 7 =2"2 T —52"=2% T

<:>nzl—i;t:n—>1:i—i

B A TB TA

Sau t=n thoi gian: .Chon A.
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5.Tric nghiém:
Cau 1: Pdng vi Na 24 phong xa B~ voi chu ki T = 15 gio, tao thanh hat nhan con 1a Mg. Khi nghién ctru mot mau chit
ngudi ta thiy & thoi diém bt dau khao sat thi ti s6 khoi lugng Mg24 va Na 24 1a 0.25, sau d6 mot thoi gian At thi ti s6 Ay
bang 9. Tim At ?

A. At =483 gid B. At =49,83 gio C. At=54,66 gid D. At =45,00 gid
Cau 2: Hat nhan X phong xa bién thanh hat nhan Y. Ban dau c6 mot mau chat X tinh khiét. Tai thoi diém t; nao do ti sb
ctia s6 hat nhan Y va X 1a 3:1, sau d6 110 phut ti s6 d6 1a 127:1. Chu ky ban ra cia X la:

A.22 phat B. 11 phat C. 55 phat D. 27,5 phut
Céau 3: Pé do chu ky ban ra ctia mot chit phong xa B~ ngudi ta dung may dém électron. Ké tir thoi diém t = 0 dén thoi
diém t, = 2 gio may dém ghi duoc Ny phan rd/s, dén thoi diém t, = 6 gid may dém ghi dugc N, phan ré/s, voi N, = 2,3N;.
Chu ky bén i ctia chat d6 1a

A. 3,31 gio. B. 4,71 gio. C. 14,92 gio. D. 3,95 gio.

CAu 4.Tai thoi diém t =0 s6 hat nhan ciia mau chét phong xa la N, . Trong khoang thoi gian tir t, dén t, (t, >t) co

bao nhiéu hat nhan cia miu chat do phong xa ?
3t /At - iy - —A(ty-t
A. Noe )‘tl(e Alt-4) _1) E Noe A, (el(tz t) _1) C. Noe ﬂ"(t2+t1) D. Noe (2 1)

Cau 5:Trong phong thi nghiém c6 mot lugng chat phong xa, ban dau trong 1 phit ngudi ta dém duogc co 360 nguyén tir
ctia chét bi phan 1, sau d6 2 gio trong 1 phiit ¢c6 90 phan tir bi phan ra. Chu ki ban ri ctia chat phong xa d6 1a

A. 30 phut B. 60 phut C. 90 phat D. 45 phut

CAu 6: %1 Na 1a chat phong xa B, trong 10 gios ddu ngudi ta dém dugc 10™ hat B bay ra. Sau 30 phut ké tir khi do lan diu
nguoi ta lai thiy trong 10 gio' #ém duoc 2,5.10* hat B bay ra. Tinh chu ky ban ra ciia natri.

A.5h B. 6,25h C.6h D. 5,25h

Cau 7:Pé do chu ki ban rd ciia mot chit phong xa, ngudi ta cho may dém xung bat dau dém tir to =0. Pén thoi diém
t= 6h, may dém duoc N, xung, dén thoi diém t, =3t,, may dém duoc N, = 2,3N, xung. (M&t hat bi phan ra, thi )
dém ciia may tang 1én 1 don vi). Chu ki ban ri cua chat phong xa nay xap xi bang :

A.6,90h. B.0,77h. C.7,84 h. D.14,13 h.

Cau 8:Gia sir ban ddu c6 mot mau phong xa X nguyén chit, co chu ky ban rd T va bién thanh hat nhan bén Y. Tai thoi
diém t; ti 18 giira hat nhan Y va hat nhan X 1a k. Tai thoi diémt, =t, + 3T thi ti 16 d6 1a :

Ak+8 B.8k C.8k/3 D8k +7

Cau 9:Ban dau c6 mot lwong chat phong xa khdi luong m, sau thoi gian 6gid dau thi 2/3 lugng chat ¢ di bi phan ra.
Trong 3 gid du thi lugng chat phong xa da bi phan ri 1a

J3-1 2-\3 2-\3 J3-1
e B.my.——— C.my.—=— D.m,.
33 243 V3 J3
Cau 10: Pdng vi éio Po phéng xa ¢ thanh chi. Ban dau mau Po c6 khéi luong 1mg. Tai thoi diém tity 1 giira sb hat

nhan Pb va s hat nhin Po trong mau 1a 7:1. Tai thoi diém t, = t;+414 ngay thi ty 18 d6 13 63:1.
a) Chu ki phong xa cua Po

A.m

A. 100 ngay B. 220 ngay C. 138 ngay D. 146 ngay
b) D6 phéng xa do dugc tai thoi diém t;1a
A. 0,5631Ci B. 1,5631Ci C. 2,5631Ci D. 3,5631Ci

Cau 11:Tai thoi diém t, do phéng xa ctia mot mau chét 1a x, va & thoi diém t, 1a y. Néu chu ki ban ra ctia miu 1a T thi s6
hat nhan phan ra trong khoang thdi gian t, —t; 1a

A x-y. B. (x-y)In2/T. C. (x-y)T/In2. D. xt; — yt,.
Céau 12:Ban dau (t= 0) c6 mdt mau chat phong xa X nguyén chat. O thoi diém t; mau chat phdng xa X con lai 40% hat
nhan chua bi phén ra. Dén thoi diém t,= t,+100 (s) s6 hat nhan X chua bi bi phan ra chi con 10% so véi hat nhan ban dau.
Chu ki ban ra cua chat phong xa dé 1a :

A. 50s B. 25s C. 400s D. 200s
Cau 13: Mot mau chat chira 2 chit phong xa A va B. Ban dau s nguyén tir A 16n gap 4 lan s6 nguyén tir B. Hai
gio sau, sO nguyén tir cia A va B trong mau d6 bang nhau. Biét chu ky ban rd cta A 1a 0,8h. Chu ky ban i cta
Bla

A.4h B. 5h C.1,6h D. 0,44h
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t

t t
Gidi: Ny, =4N,; ; Ny=Ny,2 ™ =4N;2 * Ny =Nyz2 ® =N, > T, =4h

Cau 14: Mot mau chét chira 2 chit phong xa A va B. Ban dau sé nguyén tir A 16n gp 8 lan s6 nguyén tr B. Ba
ngay sau, so nguyén tir cia A va B trong mau d6 bang nhau. Biét chu ky ban ra cua A la 12h. Chu ky ban ra cua
B la
A.24h B. 12h C. 16h D. 44h
Giai1:Bandau: N,, =8N, =2°N,
_t _t bt _t t t
Sau3ngay:N,=Ng; <>8N;z2 ™" =Nyz2 ® —>82 " =2 T <582 =2™
T Tt 3 3 11

—8=2"T ¢2°=2"" 5 =35 -—=3>5—-—=1
TA TB TA TB TA TB

1 1
= ———=1->5T, =1ngay = 24h
05 T 5 g3y

’ B

_t _t -
Gidi nhanh: N, =N;,2 ™ =4N;2 ™ Ny =N 2 ® =N, > T, =24h

Cau 15: Mot mau chat chira 2 chét phong xa A va B. Ban dau §6 nguyén tir A 16n gap 4 lan s6 nguyén tir B. Hai
gi0 sau, sO nguyén tur cia A va B trong mau doé bang nhau. Biét chu ky ban ra cua A 1a 0,5h. Chu ky ban ra cta
Bla

A.lh B. 0,5h C. 0,25h D. 0,4h

t t t

Gidi 1N, =Ny, 2 ™ =4Ngs2 ™ Ny =Ngy2 ™ =N, T, =1h

Cau 16: Mot hon hgp gom hai chat phong xa X va Y ban déu s6 hat phong xa ctia hai chét 1a nhu nhau. Biét
chu ki phong xa cua hai chat 1an luot 1a Ty va T, v6i T, = 2T;. Sau thoi gian bao 1au thi hon hop trén con lai mot
phan hai s6 hat ban dau?

A. 15T, B. 2T, C.3T, D. 0,69T,

Dang 6: Xac dinh thoi gian phong xa t, tudi tho t ciia vét chat.
a.Phwong phdap: Twong tw nhw dang 4 :
Luu y : cac dai lwong m & my, N & No, H —&H, phdi cung don vi ..

Tudi ciia vit cé: t:Lm&:Lm_O hayt_—InN—:lln%.
N2 N In2 m A N A m
b. Bai tap:

Bai 1: Mot ddng vi phong xa c¢6 chu ki ban ra T. Ctr sau mét khoang thoi gian bang bao nhiéu thi s hat nhan bj phan ra
trong khoang thoi gian d6 bang ba lan s6 hat nhan con lai ciia dong vi 4y?

A. 2T. B. 3T. C.0,5T. D.T.

t

Am my(l-2T)
m v

mg.2 T
Bai_2:Mot chat phong xa c6 chu ki ban ré 1a 360 gio. Sau bao 1au thi khéi lugng cta n6 chi con 1/32 khdi lugng ban dau :

A. 75 ngay B.11,25¢gi0 C.11,25ngay D. 480 ngay

Giai: T=360n; =X tTace M=t o 5 t=5T 11800 giv— 75 ngay. = Chon A,
Mo 32 Mg 32 2 T

t t

Giai :Am=3m. Theo dé , ta c6 : =3 2T —1=32T =4 t=2T. = Chondap an: A
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Bai_3: Luc diu mot mau Poloni é&o P0 nguyén chét, c6 khdi luong 2g, chit phong xa nay phat ra hat o va bién thanh hat
nhan X. )

a) Vit phuong trinh phan ing. Néu cau tao hat nhan X. ) N

b) Tai tl}(ﬁri diémehéo sat, nguc:yi ta bict duogc ti so gitra khoi lugng X va khoi lugng P6loni con lai trong mau vat 1a 0,6.
Tinh tudi ciia mau vét. Cho biét chu ki ban rd cua Poloni 1a T = 138 ngay, Na = 6,023 x 10% hat/mol.

Gidi a) Viét phuong trinh :  2°Po —; He+5 X

Ap dung dinh Iuit bao toan sb kh01 :210=4+A = A=206

Ap dung dinh lut bao toan dién tich : 84=2+7Z—=272=82

Vay 2°Po —} He+2° Pb. Hatnhan 2°Po dugc ciu tao tir 82 proton va 124 notrén

] . , 5 m,N ‘ : : -
b) Taco : - So hat P6loni ban dau: N, = OTA; - 86 Poloni con lai: N=N_.e™
-S6 hat Poloni bi phanta: AN=N_ —N;AN=N_(L—e™);-Sé hatchisinhra: N,, =AN=N_ (1-e™)
. N, -A . -
- Khéi lugng chi tao thanh : my, =—2—  (1); - Khéi Poléni con lai : m=mge™ (2)

A

@@ Mp, _— Npy-Ag, Apy (1_e—xt) — 206 (l e ) ~0,6

(2) " m Nyme™ A e 7210 e’

e =0,62=t~95, 19(ngap)

Bai 4: Do phong xa cua mot tugng g6 bang 0, 8 lan d6 phéng xa cua mau g cuing loai cting khéi lugng vira méi chit. Biét
chu ki cua *C 13 5600 nam. Tudi cua twong gd do 1a :
A. 1900 nam B. 2016 nam C. 1802 nam D. 1890 nam

\ . H
Giai : Bé cho:H= 0,8H, va m nhu nhau. Theodétaco: — =2 T =08= —? =log,0,8=-0,32.
0
= t=0,32T =0,32.5600 = 1802 nam => Chon dap an C

Bai 5:Poloni 250P0 la chat phdng xa 0. tao thanh hat nhan %X bén theo phan éng: 22Po— ¢He+ A X .
1) Xéc dinh t&n goi va ciu tao hat nhan ZX . Ban dau c6 1gPd16ni, hoi sau bao 1au thi khéi luong P6Al6ni chi con lai
0,125g? Cho chu ky ban ré cua Poloni T = 138 ngay.
2) Sau thai gian t bing bao nhiéu thi ti 12 khéi lrong gitra 5 X va Poloni 14 0,406? Ly /2 =1,4138.
Giai : 1) Viét phuong trinh phan ung: 810 Po —» 2He+ 2X
210= 4+A A=206
84=2+Z Z=82
Vay X 1aPb. 33°Pb c6 82 hat proton va 206 — 82 = 124 hat notrén
m L] &
Theo dinh luat phong xa ta co: m:—tO =2 Tm :m:8 hay 2T =2 = t=3T=3x138=414 ngay 2)
2T
Goi N, 12 sb hat ban dau, N [ s6 hat P816ni & thoi diém t, ta cd AN =N, - N 1a s6 hat Paléni bi phan ra bang sé
hat chi tao ra

Ap dung dinh luat bao toan dién tich va s khdi ta co: { = Q‘X: ggGPb .

No =N 506
Theo dé bai- Meb __ N _No =N 206_ 06 = NO,\TN =%_1= 85626
Mpo l.ZlO N 210
A
N RN T 138
== =10,4138-=14138=\2  Viay 2T ="2=22 = t=—====69 ngay
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Bai 6:Chat phong xa urani 238 sau mot loat phong xa o v B thi bién thanh chi 206. Chu ki ban ré cua sy bié'n d6i tong hop
nay la 4,6 x 10° nim. Gia sir ban ddu mot loai dé chi chtra urani khong chira chi. Néu hién nay ti 18 cac khéi lugng cua

my
M(Po)
Gidi : S6 hat U 238 bi phan ra hién nay bang s6 hat chi pb 206 dwoc tao thanh: AN =Ny —N=N,(1- e_}‘t)

. A ) A —it
Khéi lugng Pb 206: Mpy) = % No(1-e ) ; Khéi lugng U 238: myy) = # N=Ag. Noe
A A

urani va chi trong da la =37 thi tudi ctia da 1a bao nhiéu?

., m At
Gia thiét ) _37 = € _S7X20 35 15, (1_eM)32,025.6M =1 = € = S 02>
mpb l1-e t 238 32,025

=Ait=1n1,031~0.03 =t = 0.03
0.693

=1,031

x4.6x10° ~ 2x108naén

Bai_7: Tinh tudi cia mot cai twong co bang gd, biét ring do phong xa ciia C14 trong twgng gé bang 0.707 lan do phong
Xa trong khuc go ¢d cung khoi lugng vira méi chat. Biet chu ki ban ra C14 1a 5600 nam. N
Giai :Khoi Iwgng cia go (mai chat) bang khéi lugng cia tegng go nén dd phdng xa cua C14 trong khic goé méi chit hién

H, 1 1 T
nay l1a He.Dodo taco —2 =e™ =27 =0,707= ——= tE = 2800 nam.

H, L2

Bai_8: C6 hai miu chit phong xa A va B thudc ciing mot chit ¢ chu ky ban rd T = 138,2 ngay va c6 khdi luong ban dau

s . L . N . . R x
nhu nhau . Tai thoi diém quan sét , ti s6 s6 hat nhan hai mau chat —2=2,72 Tudi clia mau A nhiéu hon mau B 1a

A
A. 199,8 ngay B. 199,5 ngay C. 190,4 ngay D. 189,8 ngay
Gidi s Na=No€ ™ ; Ng=No€ 2. No _giten 2,72= In2 (t,-t,)=In2,72
N, T
=t -f= TIT# =199,506 =199,5 ngay. bap an B
n

Bai_9: Mot pho tugng ¢ bang gb biét rang d6 phong xa ctia n6 bang 0,42 1an d6 phong xa ctia mot mau gd twoi cing loai
vira méi chit c6 khdi lugng bang 2 lan khdi lugng clia pho tugng cd nay. Biét chu ki ban ra clia dong vi phong xa C Ia
5730 nam. Tudi cua pho tugng cd nay gin bang
A. 4141,3 nam. B. 1414,3 nam. C. 144,3 nam. D. 1441,3 nam.
Giai:Theo bai ta c6: H=10,42.2 H, = 0,84 H,.
Theo PL phong xa: H=Hge™ =>¢e™=0,84
-At=1n0,84 =>1t="-1n0,84.T/In2 = 1441,3 nam bapan D

Bai_10:Trong quing urani tw nhién hién nay gom hai dong vi U238 va U235. U235 chiém ti 18 7,143 %, . Gia sir ltic dau
tral dat mgi hinh thanh ti 16 2 dong vi nay 1a 1:1. Xéc dinh tudi cua trai dat. Chu ki ban ra ctia U238 1a T,= 4,5.10° nam.
Chu ki ban ri ctia U235 1a T,= 0,713.10° nam
A: 6,04 ti nam B: 6,04 triéu ndm C: 604 ti nam D: 60,4 ti nam

t

r , , _T
Giai S6 hat U235 va U238 khi trai dat méi hinh thanh 1a Ny . S6 hat U238 bay gio N; = N;.2 !
t

. T, N, 7143
Sé hat U235 bay gio N, =N;.2 2=>_—1t=-"""

= — 1t =16,04.10° (nam)= 6,04 ti nam Dap &4n A
N, 1000

Bai 11.Ponoli 1a chat phong xa (*°Pogs) phong ra tia o bién thanh **Phg,, chu ky ban ra 1a 138 ngdy. Sau bao lau thi
ti s0 s0 hat gitta Pb va Po1a 3 ?
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_A. 276 ngay ~ B.138ngay C. 179 ngay D. 384 ngay
Gidi cach 1:Tai thoi di€m t, ti sO gitra s hat nhén chi va s6 hat nhén p6loni trong mau 13 3.Suy ra 3 phan bi phan 1 ,con
lai 1 phan( trong 4 phan) Hay con 1/4 =>t; = 2T=2. 138=276 ngay . bapan A

210 Phong Xa 206
Giai cach 2:Ta c6 phuong trinh: g4 Po—— : > (Z + 82 Pb

Np,
Sau thoi gian t=? thi — =3 < N, =3N,, (1)
Po
) ) N m, m,
S6 hat nhan chi sinh ra 1a Npp: N, = %.NA S6 hat nhan Po con lai Np,: Nt :_to = N _—-NA
2" Am.zT 210.27

m Myp

haysio (1wt 22N, =3 N, < 210m,, =3 206 = 210m,, 27 =3206m,, 2

21027 o

1-— .206
o Amg A, A, 206 . Mepo-( 2;)
Vol Pb APO 210 Ma: ArnPo - oPo (1 2;) = me = 210
Thay vao (2) ta co:
Myg- (L= 5).206
210. 21?; 27 =3.206.m,p, <> ML ). o _ Mg
2T

1, .¢ < i t \
& @1-—)2T =327 —1=32T =4=22 = —=2=1t=2T = 2.138 = 276 ngay
27 !
Bai 12: Po6loni ZglfPo 1a chét phong xa @ va bién thanh chi 206Pb .Chu ky béan ra 1a 138 ngay dém. Ban diu c6 0,168g
Po. Hay tinh. a, S6 nguyén tir Po bi phan ri sau 414 ngay dém.
b, xéc dinh lugng chi dugc tao thanh trong khoang thoi gian noi trén.
Gidi: a, SO nguyén tir Po con lai sau 414 ngay dém:
N, N m,N, _ 0,168.6,02.10%°
= —L=—2 voi No= == =0,004816.10* ngt
2 2 A 210
0,004816.10%
N= 2—3 = 6,02.1019
S6 nguyén tir bi phan ri: AN = No— N = 48,16.10" — 6,02.10" = 42,14.10" ngt
b, S6 nguyén tir Pb dugc tao thanh bang s nguyén tir Po bi phan rd bang A N.
: AN.A _ 4214.10".206
=>» Khoi luong Chi dugc tao thanh: mgp, = = - — = 014429
Neon 6,02.10
Bai 13: x4c dinh hing s6 phong xa cia *>Co . Biét rang s6 nguyén tir ciia dong vi 4y cir mdi gio giam di 3,8%.
Giai: Ap dung dinh ludt phong xa: N=Nge !
Sau t = 1h s nguyén tir bi mit di: AN=Ny—N=No(1- e ') (1)

. AN
theo d¢: —=3,8% (2
0
T (1)va(2)tace: 1- e 41=38%=0038 =>e 4'=0962=>4t=In(0,962) = 0,04
Hing s6 phong xa cua *°Co la: A =0,04 (h).

Bai 14: U238 phan rd thanh Pb206 v6i chu ky ban rd 4,47.10° nam .Mot khéi da chira 93,94.10° Kg va 4,27.10° Kg Pb
.Gia str khoi da lac dau hoan toan nguyén chat chi c6 U238.Tuoi cua khoi da la:
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A5,28.10°(nim) B.3,64.10%ndm) ~ C.3,32.10°(nam) B.6,04.10%(nam)
Giai: Goi N la s0 hat nhan U238 hién tai , Ng la s0 hat U238 Iuc dau
L N,m N,mg,
KhiddNg=N+AN=N+Np, N= © Npp= 2
238 206
N,m N,m N,m
Theo DL phéng xa: N=Npe™ _,—2A— = (—A_—+ A _Pb et
238 238 206
N,m N,mg
+ m,, 238 In2
=gtz 238 206 g, M 299 oo s N C4 _ 1n1,0525=> t = 3,3 .10° nam. déip 4n C
N ,m m 206 T
238

Bai 15:2/Na la mot chit phong xa = co chu ky ban rd T = 15 gio. Mot mau 2;Na & thoi diém t = 0 c6 khéi luong mg =
72g. Sau mot khoang thoi gian t , khdi lwong cia miu chét chi con m = 18g. Thoi gian t ¢ gia tri
A. 30 gio B. 45 gio C. 60gio D. 120gio

. . . 1
HUONG DAN: Tacé: Mm=mpe ™ =my—— = ¢=230gio =>chon A
2?

Bai 16:Trong cac mau quing Urani c6 lan chi Pb206 va U238. Chu ky ban rd cua U238 1a 4,5.10° nam. Khi trong miu cir
20 nguyén tir U thi c6 4 nguyén tir Pb thi tudi cia mau quing la

A. 1,42.10° naim B. 2,1.10° nam C. 1,83.10° nam D. 1,18.10° nim
Giai 1
N, AN _I _ L 12 o . L
Taco) —2=—=2T-1=4:20=1/5=2" =6/5=t=T.log;* =1,18.10° naim PAP AN D
U

Giai 2: Ta co sd nguyén tir U va s6 nguyén tir Pb & thoi diém t

Ny = N()e_M i Npp, = ANy = Ng (1 - e_M)

N 1-e*

= = A ser=12=5t=T "2 21 1510° nim. Chon D
Ny e 20 In2

Bai_17:Natri (Zﬁ Na) 1a chat phong xa B~ v6i chu ki ban rd T = 15 gio. Ban dau c6 12g Na. Héi sau bao 14u chi con lai

3g chit phong xa trén? Tinh d6 phong xa cua 3g natri ndy. Cho s6 Avogadrd Na = 6,022 x 102 mol™
—t t

HD Gidi :Tacé m=mye M =m 27T = 2T :m:%:hzz :%:2:t:2T:2x15x30 gio.
m
23
D6 phong xa: H=AN =122 T N Thay sé: H =2 X6.022X107 _ g o 1417Rq - 2 61x10°Ci
TN 15x3600 24

Bai_18: Phan tich mot pho twong gd c¢b ngudi ta thiy rang d6 phong xa cta n6 bang 0,385 1an d6 phong xa ciia mot khuc
g0 cung loai c6 khéi lwong bang 2 1an khdi luong cua tuwong cd d6. Biét chu ki ban ra ciia dong vi phong xa lg C 125600
nam. Tudi cua tugng gb cd nay 1a:
Giai: Theo bai ta c6: H=0,385.2 Hy = 0,77 H,.
Theo DL phéng xa: H=H,e™ =>¢e™=0,77

In2 —T.In0,77

M=In0,77 <=>——t=In0,77=>t=——"""—=2111,59 ndm
T In2

Bai 19:%2U sau nhiéu l4n phong xa hat o va B bién thanh ‘s Pb . Biét chu ki ban ré cia sy bién di téng hop nay 1a T =

4,6.10° nam. Gia st ban dé,u mot loai da chi chtra Urani, khong cé chi. Néu hién nay ti 1€ cac khéi lugng cua U238 va
Pb206 1a 50 thi tudi cua da ay 1a bao nhiéu nam?
A.1,5.10% nam B. 0,5.10° nim C.1,2.10° nam D. 2.10° nam

Email: doanvluong@gmail.com; doanvluong@yahoo.com DT . 0915718188 - 0906848238 Trang 43


mailto:doanvluong@gmail.com
mailto:doanvluong@yahoo.com

Chuyén d&: VAT LY HAT NHAN ON LUYEN Ki THI QUOC GIA 2015 GV: Doan Van Luong
Giai:

m 2060 1

—P — (M _1)h =" -)—=—

m, A 238 50

bap an A
=" =1,0231=>t= IT_Z In(1,0231) =1,5.10°
n

Bai_20:Poloni (%, P0) la chit phong xa c6 chu ky ban ri T=3312h ,phat ra tia phong xa va chuyén thanh hat nhan chi
2OGF’b Luc dau d6 phong xa cia Po 1a: 4.10" Bq, thoi gian can thiét dé Po c6 do phong xa 0,5.10" Bq bang
A. 3312h B. 9936h C. 1106h D. 6624hr

- 1

Gidi: Taco: H=He™ =H,—=— = t=9936h =>chon B
2T

Bai 21:%Na la mot chat phong xa f~ c6 chu ky banra T = 15 gid. Mot mau 2;Na & thoi diém t = 0 c6 khdi lugng my = 72g.
Sau mot khoang thoi gian t, khéi lwong ctia mau chat chi con m = 18g. Thoi gian t ¢6 gia tri

A. 60gid B.30 gio C. 120gio D. 45 gio
m m
Giail: m=me™=>at=In—2 =>t= T Mo 15 40~ 30, Pip 4n B
m In2 m In2
m _18_1 .m -+ t
Giai2: — = = =22 —=2T=22=>—=2=>t=2T=30h.Pap 4n B
m, 7274 m, T

Bai_22: Khi phan tich mot miu gd, ngudi ta xac dinh dugc rang: 87,5% s6 nguyén tir ddng vi phong xa 1; C c6 trong mau
b da bi phan ra thanh cac nguyén tir YN . Biét chu ky ban rd cua C 13 5570 nam. Tudi ciia mAu gd nay bing
A. 16710 nam B.5570 nam C.11140 nam D. 44560 nam

Giai: Taco :ﬂ = 1—% =0875= it =1-0875=1t=16710 ndam => chon A

° 27 27
Bai_23: Mot tuong g0 ¢b co6 d6 phong xa chi bang 0,25 d6 phéng xa cia mot khac gd cing kh01 luong méi chat xudng.
Biét twong gd phong xa tia tir C14 va chu ky ban ra ctia C14 1a T = 5600 ndm. Tudi cia tugng gd bang

A. 2800 nam B. 22400 nam C. 5600 nam D. 11200 nam
_ 1
Gidi: Taco:H =Hpe™ =H,— =0,25H, =>¢=11200 nam => chon D
2?

Bai_24:Poloni (%,P0) ¢6 chu ky ban ra 1a T = 138 ngdy, 1a chit phéng xa phét ra tia phong xa va chuyén thanh hat nhan
chi’ssPb . Biét ring & thoi diém khao sat ty s giita sb hat oy PD va s6 hat %, PO bing 7. Tudi ctia miu chét trén la
A. 276 ngay B.46 ngay C. 552ngay D. 414 ngay

t
Giai: Taco: 7 thu :&—l: 27 =8 =>¢=414 ngay => chon D

N N N
Bai_25:Pong vi phong xa c6 chu ki ban rd 14,3 ngay dugc tao thanh trong 16 phan g hat nhan véi tbc do khong doi
q=2,7.109 hat/s.Hoi ké tir luc bt dau tao thanh P32, sau bao lau thi tc do tao thanh hat nhan cua hat nhan con dat gia tri
N= 10° hat/s (hat nhan con khong phong xa)
A: 9,5 ngay B: 5,9 ngay C: 3,9 ngay D: Mot gia tri khac

t

Gii : Toc do phan i trong thoi gian t 1a: N, = N0.27? ;Téc d9 tao thanh trong thoi gian t 1a No= .t

t
Tdc d6 tao thanh hat nhan trong thoi gian t1a N = N,(1—2 T)=10° Thu dugc t= 0,667.T=9,5 ngay Dap an A
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¢.TRAC NGHIEM:

Céu 1l: Do do phong xa ciia mot mau tugng cd bang go kh01 lurong M 1a 8Bq. Po d6 phong xa ciia mau g khéi luong
1,5M moi chit 1a 15 Bq. Xac dinh tudi cua bire trong cd. Biét chu ki ban rd cua C14 1a T= 5600 nim

A 1800 ndm B 2600 ndm C 5400 nam D 5600 nam

Céau 2:Urani 93 U sau nhiéu lan phéng xa o va B~ bién thanh 26 Pb. Biét chu ki ban ra cua sy bién d6i tong hop nay la

T = 4,6.10° nam. Gia st ban dau mot 1”0;31 da chi chqa urani, khong chira chi. Néu hién nay ti & cua cac khdi lugng cua
urani va chi la m(U)/m(Pb) = 37, thi tudi cta loai da ay la
A. 2.10'nam. B. 2.10%nam. C. 2.10°ndm. D. 2.10*nam.
Céau 3: zglf Po 1a chat phong xa o véi chu ki ban ra 1a T = 138 ngay, né phong ra mot hat o va bién ddi thanh hat nhéan X.
Biét rang ¢ thoi diém khao sat ty so gitra s6 hat nhan X va s6 hat nhan Po bang 7. Tudi ciia mau chat trén 1a
A. 276 ngay. B. 46 ngay. C. 552 ngay. D. 414 ngay.
Cau 4¢ PH- CDP-2010)Biét dong vi phéng xa ‘¢ C c6 chu ki ban rd 5730 nam. Gia st mot mau gd cd c6 do phong xa 200
phan ré/phit va mot mau go khéc ciing loai, ciing khéi luong véi mau gd cb do, 1ay tir cdy méi chit, co do phong xa 1600 phan
r&/phit. Tubi clia miu gd cd d cho 1a

A. 1910 nam. B. 2865 nam. C. 11460 nam. D. 17190 nam.
Cau 5. Hay tinh tudi cta cai tuong cb bang gd. Biét ring d6 phong xa S~ cta nd bang 0,95 1an cua mot khuc g cung
khéi lugng vira méi chat. dong vi C** ¢6 chu ki ban rd T = 5600 nam.

A.412 nam B. 76094 nam C. 632 nam D. 1317 nam.
Cau 6. Cho chu ki ban ra cia U 1a T,=4,5.10°nam, cua ~*°U I T,=7,13.10° ndm. Hién nay trong quing thién nhién c6
1an *U va U theo ti 1¢ s nguyén tir 1a 140: 1. Gid thiét & thoi diém tao thanh Trai Dt ti 16 trén 1 1:1. Tudi ctia Tréi
Dit la:

A.2.10° nam. B.6.10° nam. C.5.10° nam. D. 6.10° nam.
Cau 7:Po phong xa B~ clia mot tugng gd bang 0,8 1an do phong xa ciia mot khiic gd cuing khdi lwgng vira méi chit. Biét
chu ki ban ri cua C14 bang 5600nim. Tudi cta twong gd 1a
A. 1200nam. B. 2000nam. C. 2500nam. D . 1803nam.

Cau 8:Khi phan tich mdt miu gd, nguoi ta xac dinh duoc ring 87,5% sb nguyén tir ddng vi phong xa 12 C da bi phan ra

thanh cac nguyén tir *s N . Biét chu ki ban rd cua ";C 1a T = 5570 nam. Tudi cia mAu gd nay la
A. 16714 nam. B. 17000 nam. C. 16100 nam. D. 16714 ngay.
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Dang 7: XAC DINH PQ PHONG XA H
a.Phwong phdp: Ap dung cong thac:H=Hoe ™™  v6iHy= A.N;;, H=A.N
Don vi d6 phong xa 1a Bq hoac Ci: 1 Ci=3,7.10" Bq.
) Do d6 phai tinh theo don vi (G™); thoi gian don vi 1a gidy. N )
Bai 1: Mot chét phong xa lic dau co 7,07.10%° nguyén tir. Tinh d6 phéng xa cia mau chét nay sau 1,57 ( T 1a chu ky ban
ra bang 8 ngay dém) theo don vi Bq va Ci.

, - N N, N .07.10%
Giai: SO hat nhan ngt saut=1,5T: N=N, € At t/OT = 1% =—0 =>N-= m =2,5.10%° ngt
21T 2t o2 242
14
D0 phong xa tai thoi diémt: H= 4. N = In2 N = 0,693 .2.10%° = 2,506Bq = M ~ 6,77.10°Ci
T 8.24.3600 3,7.10
Bai 2: Chat Pol6ni 2°Po c6 chu ky ban rd T = 138 ngay dém.
a, Tim d¢ phong xa cia 4g Poloni. .
b, Hoi sau bao lau d¢ phong xa ctia né giam di 100 lan.
Gidi: a, DO phong xa ban dau ctua 4g Po. Hy= A .Ny (1)
N, : .10% .
voi A = In2_ 0693 (™M va _MoN, _ 46,0210 thay s6 vao (1) =>: H=6,67.10" Bq.
T  138.24.3600 A 210
H H
b, Tim thoi gian: H=Hee ™' =>e*' = —2 =>t= 1 In| —2 |= T .In100 = 916 ngay.
H A H ,693

Bai 3: Poloni 14 nguyén t6 phong xa « , né phong ra mot hat & va bién doi thanh hat nhan con X. Chu ki ban ri cua
Poloni la T = 138 ngay.
1. Xac di‘nh cau tao, t€n goi cuia hat nhan con X.
2. Ban dau c6 0,01g. Tinh d6 phéng xa ciia mau phong xa sau 3chu ki ban ra.
HD Giai:
1. Xac dinh hat nhan con X
+ Ta c6 phuong trinh phan ra: %3, Po—> 2 He+ 2 X
210=4+A {A=206

— — X:%%Pb
84=2+7 Z =82

+ Theo cac DLBT ta co: {

t

m=m 2T _ &
0 m=m,.2 0,693.m N, .27

2TU JH =N — —H = 0__A =2,08.10"'B
PRUL T.A ! f

m
N =—.N
AA

-k
Néu tric nghigm cin nhé: H = 0’693{:0'2' 22 =2,08.10"'Bq

Bai 4: Nguoi ta hoa mot luo‘ng nho dung dich chira dong vi phéng xa O (chu ky ban rd T=120s ) c6 d9 phong xa bang

1,5mCi vao mdt binh nudc rdi lién tuc khudy déu. Sau 1 phut, _nguoi ta lay ra 5mm?® nuée trong binh d6 thi do dwoc do

phong xa 1 1560 phan rd/phut. Thé tich nudc trong binh d6 bang xap xi bang:

A.53lit B. 6,25 lit C. 2,6 lit D.7,51it

Giai 1:Goi V 1a thé tich nudc trong binh.

Y Y,
Ta c6 d¢ phong xa sau 1 phut H = W .1560 phén ra/phat = AV 26 Bq (AV=5mm’)
D6 phong xa ban dau H, = 1,5mCi = 1,5.3,7.10°.10° Bq = 5,55.10" Bq

In2

V
H=Hpe™ => 26N= 5,55.10"e™=55510"e T

In2

v6i T=120s =2 phat; t=1phat; e T —0707

Y,
=y " 0,1509.10"=>V = 0,1509.10" AV = 0,7547.10" mm®=7,547 dm®V = 7,547 lit. Pap 4n D
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Giai 2: Gia st trong 5Smm® nudc ban du c6 do phong xa 1a Hy
Sau 1 phuat 86 phong xa 1a H=1560 phéan ra/phit= 26 phan ra/ s

-t

t
H=H,2T —H,=H.2T =26./2 =36,77
15.10°.3,7.10°5
36,77

Vay thé tich nudc tuong tng 1a: V= =7,5.10°mm° =75 Pap an D

b.Tric nghiém: )
Cau 1(bH- 2008): Mot chat phong xa ¢6 chu ky ban ré 1a 3,8 ngay. Sau thoi gian 11,4 ngay thi d6 phéng xa (hoat do
phong xa) cua lugng chat phong xa con lai bang bao nhiéu phan tram so v6i d6 phong xa cua lugng chat phong xa ban
dau?

A. 25%. B. 75%. C. 12,5%. D. 87,5%.
Cau 2 :Mot luong chéat phong xa 2825 RN ban d4u c6 khéi lugng 1mg. Sau 15,2 ngay d phong xa giam 93,75%. Do phong
xa cua lugng Rn con lai la

A. 3,40.10"Bq B. 3,88.10"Bq C.3,58.10"Bq D. 5,03.10"Bq

Cau 3: Chu ki ban rd ctia “5, PO 1a 140 ngay dém. Lic dau c6 42 mg P6loni. D6 phong xa ban ddu nhén gia tri 1a

A. 6,8.10"Ba. B. 6,8.10"Ba. C.6,8.10°Bq. D. 6,9.10"Bq.
Cau 4: Dong vi phong xa 2qCU c6 thdi gian ban rd T= 4,3 phat. Sau thoi gian 12,9 phit d6 phéng xa ctia dong vi nay
giam di la

A. 85% . B. 87,5%. C. 82,5%. D. 80%.
Cau 5: Khéi lugng ban dau ctua ddng vi phong xa natri ﬁ Na 1a 0,23mg, chu ki ban ra cua natri 1a T = 62s. D phong xa
ban dau bang

A. 6,7.10"Ba. B. 6,7.10"Ba. C. 6,7.10"Bq. D. 6,7.10"'Bq.

Céau 6: Poloni ZQEPO 1a chét phong xa c6 chu ki ban ra 1 138 ngay. D6 phong xa ban dau 1a Ho. Sau thoi gian bao 1au thi
d6 phong xa cua nd giam di 32 1an ?

A. 4,3 ngay. B. 690 ngay. C. 4416 ngay. D. 32 ngay.
Cau 7: Pdng vi Na 24 1a chit phung xa va tao thanh dong vi cia Mg. Sau 105 gio, d6 phong xa cua Na giam di 128 1an.
Chu ki ban ri ctia Na bang
A.17,5h. B. 21 h. C.45h. D.15h.
Cau 8: Sau mdi gid sd nguyén tir ciia ddng vi phong xa cd ban giam 3,8%. Hang s6 phong xa co ban 1a:
A.0,783n™ B. 0,239n™ C. 0,0387h™ D. 0,239h™

Cau 9: Pong vi 211 Na ¢6 chu ky ban rd T =15h, Na 1a chat phong xa ~ va tao thanh ddng vi cia magié. Mau Na c6 khéi

luong ban dau m, = 24g. P phong xa ban dau cua 2141 Na bang
A.7,73.10" .Bq B. 2,78.10% .Bq C.1,67.10* Bq D. 3,22.10" Bq
Cau 10.M6t chat phong xa c6 chu ky ban ra T =10s. Lac dau c6 do phong xa 2.10'Bq dé cho d6 phong xa giam xudng
con 0,25.107 Bq thi phai mat mot khoang thoi gian bao 1au:
A.30s. B. 20s. C.15s. D.25s.

Cau 11: Zglf Po 12 chat phong xa ¢6 chu ki ban rd 1a T = 3312 h. Liic ddu d6 phong xa ciia mot luong chat Po bang 4.10"
Bq, sau khoang thoi gian bang bao nhiéu thi ¢ phong xa ciia lugng chat Po trén bang 0,5.10" Bg?

A. 3312 h. B. 9936 h. C. 1106 h. D. 6624 h.
Cau 12: Ban dau 5 gam Radon Rn 1a chat phong xa v6i chu ki ban 1 T = 3,8 ngay. D6 phong xa ctia lugng Rn trén sau
thoi gian 9,5 ngay la:

A.1,22.10°Ci B.1,36.10° Ci C.1,84.10° Ci D.1,92.10° Ci
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1. Phwong trinh phan wng:

Truong hop phong xa:
+ Cac dinh luat bio toan

- Bdo toan so6 nuclon (s6 khoi):

III. PHAN UNG HAT NHAN:

A +B— C+ D

QA —>ZA:C—{—2‘D

A 12 hat nhan me, C 1a hat nhan con, D 1a hat o hoac 8

A1+A2—A3+A4

- Bao toan dién tich (nguyen t so) Zl + 22 =73+ Z4
- Bdo toan dong luong: pl—l— p2 = p3+ p4 hay m, V +m, V =m, V +m, V
- Bdo toan ndng luong: K, +K, +AE=K, +K, ;

Trong dé: AE la nang lugng phan tng hat nhan; K,

1 .
= E mxvf la dong nang chuyén dong cia hat X

Luwu y:- Khéng c6 dinh lugt béo toan khéi lwong.
- Méi quan hé giita dong lugng px va dong ning Ky ctia hat X 1a: p5 = 2m, K,

- Khi tinh van toc v hay dong nang K thuong ap dung quy tic hinh binh hanh

Vidu: p=p,+p, biét o= p;, p, =>p* = p + p; +2p, p,C08p .

hay (mv)? = (myv,)? +(m,v,)? +2mm,V,v,cosy /

hay mK=mK,+m,K, +2«/mlm2K1K2cosw

Tuong tu khi biét @, = pl, p hodc @, —E,B \Q‘ L
‘ ac biét: P’ =p +p; .

Truong hop déc biét: p1 L p2 =)
Tuong ty khi EJ_B hoac EJ_B

v=0(p=0)=p=p= =

P
A

m,
m,

Tuong tu v; = 0 hodc v, = 0.
2. Nang luwgng phan tng hat nhan: ‘AE = (Mg - M)Cz‘
Trong d6: M, = m, + M, 14 tong khéi lugng céc hat nhan truéc phan tng. Eo = myc?

M =m, ,Tmy 1a tong khdi lugng cac hat nhan sau phan ing. E = mc?

Luu y: - Néu M0> M th1 phan Umg tod ndng luong |AE| =|Eo-E|dudi dang dong néng cua céc hat C, D hodc ph6ton v.
hat sinh ra c6 d¢ hut khéi 16n hon nén bén vimng hon.

- Néu Mo< M thi phan tmg thu ning luong |AE| =|Eo-E|dudi dang dong néng cua céc hat A, B hodc photon y.
hat sinh ra c6 d6 hut khbi nho hon nén kém bén viing.

AlA—|—AQB—> A‘*C—{—Z4

+ Trong phan Ging hat nhan

Cac hat nhan A, B, C, D co:

-Nang lugng lién két riéng tuong ung 1a &, &, €3, &
-Ning luong lién két twong tng 1a AE;, AE,, AE;, AE,

-D6 hut khdi twong Gmg 1a Am;, Am,, Ams, Am,

-Nang lugng cta phan ng hat nhan: ’AE = Azes tAses - Arer - Avgy

AE = AE; + AE,— AE;— AE,

AE = (Amg + Am, - Amy - Am,)c]

3. Quy tic dich chuyén cua sx phong xa

+Phéng xa o, (;He): X — JHe+275Y : Sovéi X , hat nhan con 575Y i 2 6 (BangTH) va sb khdi giam 4
+Phéng xa B ( je): 2X — _

Thuc chit cua phong xa [ 1a mot hat notrén bién thanh mot hat proton, mot hat electrén va mot hat notrin6:

n—p+e +v

e+, +Y So véi 2 X , hatnhan con , Y tién 1 6 (BangTH) va c6 cung sd khdi.

Luwu y: - Ban chét (thuc chét) cia tia phong xa B~ 12 hat electron (¢)
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- Hat notrind (v) khong mang dién, khong khéi lugng (hodc rat nho) chuyén dong voi van tdc cua anh sang va
hau nhu khong tuong tac voi vat chat.

+Phéng xa B’ (';e): ;X — ,Je+,°Y :Sovéi ;X , hat nhan con ,3Y 1ui 1 6 (BangTH) va c6 cling s6 khéi.

Thuc chat coa phéng xa B* 1a mot hat proton bién thanh mot hat notron, mot hat pOzitrén va mdt hat notrind:
p—n+e +v
Luru y: Ban chat (thyc chat) ctia tia phong xa B* 1a hat pozitron (e*) ) ’
+ Phéng xa vy (hat ph6ton): Hat nhan con sinh ra & trang thai kich thich c6 mitc nang lugng E; chuyén xuéng muc nang

luong E; dong thoi phong ra mot photon co ning luong: | = hf = SNl E —E,

Luru y: Trong phong xa y khong c6 su bién d6i hat nhan = phéng xa y thuong di kém theo phong xa o va p.

4. Ung dung cac dinh luit bio toan dé giai mot bai toan vat Iy hat nhan.
U A A A Ay

Xét phan tmg: 7 X, + 22X2 — 2 X, + Z4X4:|:AE

Goi: * le ; KX2 ; KX3 ; KX4 : La dong nang ctia cac hat nhan X; ; Xy ; X3 ;X4

1 . .
Vai K, =5m v2 ; donvi: (J)| Néu hat nhan dung yén thi K =0

XX

Trong d6: m: la khoi lwong timg hat nhan. Don vikg , u
v: la van toc tung hat nhan. Don vi: m/s

—D—) _

*Ps Py Psi P, :Ladong luong cia cac hat nhan X ; X; ;X5 ; X4V01m don vi: kg.m/s
- M&i quan hé giita dong luong px va dong ning Ky ciia hat X 12

p: =2m, K, < (m v, )> =2m, K, =m, v, =.2m K,

a.Cac dinh luét bao toan:
+ Béo toan dong luong: E—!—E - E—f— E hay ml\z + mZ\TZ = m4\73+ m4\Z
+Bao toan ndng luong: K, +K, +AE=K, +K, (1)
Trong do: AE la nang lu'ongphan ung hat nhan .
- Néu phan tmg téa nang luong thi & phuong trinh (1) lay +AE

- Néu phan tmg thu ning luong thi o phwong trinh (1 )lay —AE
Luwu y: - Khong co dinh ludt bdo toan khoi lwong.

b. Dang bai tap tinh goc giira cac hat tao thanh.
Cho hat X; ban pha hat X,(dung yén p, = 0) sinh ra hat X3 va X4theo phwong trinh:X; + X, = X3+ X4
Theo dinh luat bao toan dong lugng ta co: p, = p;+ p, ()

Muén tinh gée giita hai hat nao thi ta quy vé vecto dong lieong ciia hat dé roi dp dung cong thirc:

- - - -
(axb)*> =a’+2abcos(a;b)+b?
1.Muén tinh géc gitta hat X3 va X, ta binh phwong hai vé (I)

=>(p)? = (Pt P, )° => PP = = P2 +2p,p, COS( Py P, ) + 2
2.Muén tinh go'c giﬁ"a hat Xiva Xs :Tw (1)

=>p— pS p4 <:>(p1 p3)2=(p4)2<:> p12—2plp3COS(p1;p3)+p32:pf

5. Cac hang so va don vi thuong sir dung

+ Sb Avogadro: N = 6,022.10%° mol™ + Pon vi ning luong: 1eV = 1,6.10"°J; 1IMeV = 1,6.10"%)
+Pon vi khoi lugng nguyén tir (don vi Cacbon): 1u = 1,66055.10'kg = 931,5 MeV/c?

+ Dién tich nguyén t6: e| = 1,6.10™ C; + Khdi lugng prdton: m, = 1,0073u

+ Khdi lwong notron: m, = 1,0087u;  + Khéi luong electrén: me = 9,1.10%kg = 0,0005u
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Dang 1: X4c dinh hat nhan X chuwa biét va s6 hat (tia phong xa) trong phan tng hat nhan.
a.Phwong phap:

i) Xdc dinh tén hat nhan chwa biét ( X con thiéu) :

- Ap dung dinh lugt bio toan s6 khéi va dién tich . ‘ o
Ch}] Y : nén hoc thugc mot vai chat c6 s6 dién tich Z thudng gép trong phan tmg hat nhan (khéng can quan tdm dén s6
khoi vi nguyén t6 loai nao chi phu thude vao Z : so thtr tu trong bang HTTH
- Mt vai logi hat phong xa va ddc trung vé dién tich, so khoi ciia chung :

Hat o = 4 He , hat notron = én , hat proton = ip ,taf™ = _%e tiap’ = +_(i e, tiaycod ban chét 1a song dién tur.
ii) Xdc dinh so cdc hat ( tia ) phéng xa phdt ra ciia mot phdn iing :
- Thong thudng thi loai bai tap nay thudc phan img phan rd hat nhan . Khi d6 hat nhan me sau nhiéu lan phong xa tao ra x
hat o va y hat B ( chii ¥ 1a cac phan tmg chi yéu tao loai B~ vi nguon phong xa B 1a rat hiém ) . Do d6 khi giai bai tap loai
nay ctr cho d6 1a B~ néu giai hé hai 4n khong c6 nghiém thi mai giai voi p*
- Viéc giai s6 hat hai loai tia phong xa thi dya trén bai tdp & dang a) & trén.

b. Bai tap:
Bai 1 : Tim hat nhan X trong phan (g hat nhan sau : 2Bo + X —a+ 8Be
A3T B.iD C.on D.ip
Gidi: Xdc dinh hatac6 Z=?vaA=?. a= jHe
ap dung dinh luat béo toan s6 khoi va dign tich.
Khidosuyra: XcodiéntichZ= 2+4—-5=1 vasokhoiA=4+8-10=2.
Vay X la hat nhan 21D dong vi phong xa cia H. = Chon dap an B.
Bai 2. Trong phan img sau ddy : n+ 25U — Mo+ ¥ La+2X + 78 ;hat X Ia
A. Electron B. Proton C. Héli D. Notron
Giai : Ta phai xdc dinh duoc dién tich va sé khéi ciia cac tia & hat con lai trong phan tng : é n,; _(i B~
Ap dung dinh luét bao toan dién tich va sb khdi ta dwoc : 2 hat X ¢o
22 =0+92-42-57-7.(-1)=0
2A=1+235-95-139-7.0=2.
VaysuyraX c6Z=0vaA=1.D6lahatnotron gn . = Chondapan:D
Bai 3 . Hat nhan 21‘1 Na phén rd B~ va bién thanh hat nhan X . S6 khéi A va nguyén tir s6 Z c6 gid tri
A.A=24;Z=10 B.A=23;Z=12 C.A=24;72=12 D.A=24;7=11
Giai :
- Tir & bai, ta c6 dién bién cta phan tmg trén 1a: $Na — X+ 9p~ .
- Ap dung dinh ludt bao toan dién tich va sb khdi , ta duoc : X c6 Z =11 —(-1) = 12.
va s khdi A =24 —0 =24 (n6ithém X chinh 14 %3Mg). = Chon d4p 4n C.
Bai_4. Urani 238 sau mot loat phong xa va bién thanh chi. Phurong trinh ctia phan tng 1a:

BU—> 2BPb+ xsHe+y Ip .ycogiatrila:
A.y=4 B.y=5 C.y=6 D.y=8
Giai:

- Bai tip nay chinh Ia loai toan giai phuong trinh hai 4n , nhung chu y 14 hat B7c6 s6 khéi A =0, do d6 phuong trinh
béo toan so khoi chi c6 an x cua hat o . Sau do thay gia tri x tim dugc vao phuong trinh béo toan dién tich ta tim dugc
y.

- Chi tiét bai giai nhu sau : {

4x+0.y =238-206=32 Xx=8 x=8 . .
.giatriy=6.— Chon:C

= f—
2X+(-1).y=92-82=10 2x—y =10 y==6
Bai 5. Sau bao nhiéu lan phéng xa o va bao nhiéu lan phong xa B~ thi hat nhan 233 Th bién d6i thanh hat nhan Zgg Pb ?

A 4 lafm phongxa a; 6 lan phong xa p~B. 6‘1§n phong xa o ; 8 ]ﬁn phong xa B~

C. 8 lan phong xa ; 6 lan phong xa B D. 6 1an phong xa o ; 4 1an phong xa 3

Giai . - Theo dé ta c6 qua trinh phan img : 232 Th —28Pb +x3He +y i .
- Ap dung dinh luat bao toan dién tich va s khdi , ta duoc :
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4x+0.y=232-208=24 X=6 X=6
= = .
2x+(-1).y=90-82=8 2Xx—-y=8 y=4
Viay co 6 hat a va 4 hat B~ . = Chon dap an : D.

Bai 6. Cho phan tng hat nhan : T+ X — a +n. X la hat nhan .
A. notron B. proton C. Triti D. Botori
1

Giai: - Ta phai biét cAu tao ctia cac hat khac trong phanimg: 3T , a = 3He , 4n .
- Ap dung dinh luét bao toan dién tich va s khdi , ta dugc
X co dientichZ=2+0-1=1&s6khéi A=4+1-3=2 .VayXla $D=Chon:D

¢.TRAC NGHIEM:

19
Cau 1. Cho phan tmg hat nhén ° , hat nhan X 1a hat nao sau day?
Ao B. B C. B D. N.
25 22
CAu 2. Cho phan (g hat nhan 2M9+ X1
A. a, B 1 , C 1 ; Q P
37

Cau 3. Cho phan tng hat nhan ¥

F+p—oE0+X

Na+a 1ot nhan X 13 hat nhan nao sau day?

37
Cl+ X3Ar N pat nhan X 13 hat nhan nio sau day?

A. 11H;B. fD; C. giT; D. ;‘He_

Cau 4. Cho phéan g hat nhan T+X>a+n

, hat nhan X 1a hat nhan nao sau day?
A B. iD; c. . D. He.
Cau 5. Trong day phan rd phong xa 2:; X —)2?372Y ¢6 bao nhiéu hat o va  dugc phat ra?
A. 3o va7p. B. 4o va 7p. C. 4o va 8. D. 7o va 4p

Cau 6. Pong vi °SU sau mot chudi phong xa o va B~ bién ddi thanh *JoPb . S6 phong xa ava B~ trong chudi la

A. 7 phong xa a, 4 phong xa B ; B. 5 phong xa a,, 5 phong xa 3~
C. 10 phéng xa o, 8 phong xa B ; D. 16 phong xa o, 12 phong xa B~
Cau 7. Hatnhan “2Ra bién d6i thanh hat nhan %2Rn do phéng xa
A avap. B.B. C.a. D.p*
Cau 8. Mot miu radium nguyén chit gsRa’*® phong xa a cho hat nhan con X. Hat nhan X 1a hat gi?
A.%22Rn . B. °wPb C. %°PbD. %/Rd
Cau 9.Trong phan tmg sau day : N+5U —> M+ 2La+2X +7e- hat X 1a

A. Electron B. Proton C. Héli D. Notron
Gidi: Taco: n+oU—-2Mo+Sla+2,X +7%¢ = A=1;Z=0=>chon D

Cau 10.Sau bao nhiéu lan phong xa o va bao nhiéu lan phong xa B— thi hat nhan 2§§r h bién dbi thanh hat nhan 28028 Pb 2
A. 4 lan p-xaa; 6 lan pxaf- B. 6 lan p-xaa; 8 lan pxa f°
C.8lanp.xd a; 6lanpxa S~ D. 6 lan p.xa a;4 lan p.xa B~

Giai: Ta co: Zgé'l'h—fgfpb +x§He +yje‘—> x=6;y=4chon D
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Dang 2: Xac dinh Nang lwgng trong suw phong xa
1)Tom tdac kién thirc:
-Phwong trinh phéng xg: A —>B+C
-Ndng luwong tod ra trong mot phin ra: AE = (ma—mg — mc).c2

V& ma, mg,me la khoi luong céac hat nhan trudce va sau tuong tac
1u= 931 MeV/c?
+AE =931 (ma — mg —m¢) (MeV)
+AE =(Am, + Am. —Am,) ¢*= 931(Am, + Am. —Am, ) (MeV)
Véi  Am, ,Amg, Am. la d¢ hut khdi cac hat nhan trudce va sau tuong tac
+AE =AE; + AE; —AE,
Vé6i AE, , AE,, AE. 14 ning lugng lién két ciia cc hat nhén trudc va sau tuong tac
2)Phwong phap:

1.Dong nang cac hat B,C

m. W W, W W, +W AE m
_B:_C:_B:_C = B C: :}WBZ—CAE
m. Wg me Mg Mg +M. Mg + Mg me +mg
m
=W, =—>—AE
mg + Me

2. % ning lwong toa ra chuyén thanh dong ning ciia cac hat B,C
W m
% Wc =—=.100% =——2— 100%
AE Mg + Mg
%Wpg =100% - %W
3.Van toc chuyén djng ciia hat B,C

1 ., /2W
We=—mv'= v=,[—
2 m

Chu y: Khi tinh van tdc cua cac hat B,C - Pong ning ciia cac hat phai d6i ra don vi J(Jun)
~ Khdi lugng céc hat pha d6i ra kg
- 1u=1,66055.10"%" kg
- 1MeV=1,6.10"%

3)Cdc vi du
2

Vi du 1 : Randon 285 RN 14 chdt phéng xa phong ra hat & va hat nhdn con X véi chu ki ban rd T=3,8 ngay.Biét rang sw

phdng xa nay tod ra nang heong 12,5MeV duéi dang tong dong ndng ciia hai hat sinh ra (W& + Wy). Hay tim déng ndng

ciia méi hat sinh ra. Khi tinh, ¢6 thé ldy ti sé khéi lwong ciia cdc hat gan ding bang ti s6 s6 khéi cia chiing

(ma Imy~ A [Ay). Cho N,=6,023.10%mol™.
Gidi : Wa +Wy =AE =125

m 218
B __AE= .12,5= 12,275 MeV
Mg + Mg 222

=W, =

m
W, = —<—AE =12,5-12,275=0,225MeV
me. +Mmg
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Vidu 2 :Hat nhan 2586 Ra ¢6 chu ki ban ra 1570 nam, dirng yén phdn rd ra mét hat & Va biét doi thanh hat nhan X. Pong

nang ciia hat & trong phdn rd la 4,8MeV. Héy xdc dinh ndng lirong toan phan tod ra trong mét phan rd.Coi khoi lwong
ciia hat nhan tinh theo don vi u xdp xi bang khoi lwong ciia chiing.

.oom, W, 4 4 4
Giai . = = =>Wyx= — W, = —— .4,8=0,0865 MeV
m, W 222 222 222

24

Wa +W,  =AE =4,8+0,0865 =4,8865 MeV

Vidu 3 :. Hat nhan 2812 PO ¢6 tinh phong xa & . Trudc khi phéng xa hat nhén Po dimg yén. Tinh dong ndng ciia hat nhén
X sau phong xa. Cho khoi lwong hat nhan Po la mp,—209,93733u, myx=205,92944u, m & =4,00150u, 1u=931MeV/c%.
Gidi :

AE =931 (ma — mg — m¢)=931.( 209,93733-205,92944-4,00150)=5,949(MeV)

Wa +Wy,  =AE =549

m 4
W, = —— AE =—— 5,949=0,1133 MeV
me +mg 210

Vi du 4 :Hay viét phirong trinh phéng xa & ciia Randon ( 2562 RN ).C6 bao nhiéu phan tram néang heong tod ra trong phan
ing trén dwoc chuyén thanh dong nang ciia hat & ? Coi rang hat nhin Randon ban dau dirng yén va khoi heong hat nhdn

tinh theo don vi khoi heong nguyén tir bang sé khoi ciia né.

W, m 218
Gidi: % W= ﬁ .100% =——2— 100%= 590 .100%=98,2%

g TMc

Vi du 5 :P6I6ni 2812 PO la mét chdt phong xa & , ¢6 chu ki ban rd T=138 ngay. Tinh vdn toc ciia hat & , biét rang méi hat
nhan Poloni khi phan rd toa ra mot nang luwong E=2,60MeV.
Gidi: Wa +Wy =AE=26

m, W,

a  _ _ 4 — — —_ -13 _ 2W — 6
= = =>Wa =2,55MeV=4,08 .10™] = v= =11,1.10°m/s
m, W, 206 m

a

4.Bdi tap tric nghiém

Cau 1: Hat nhan phong xa P6loni 2;2 Po dimg yén phat ra tia o va sinh ra hat nhan con X. Biét rang mdi phan tmg phan ra
o ctia Poloni giai phong mot nang lugng AE = 2,6MeV . Liy gan ding khdi lugng cac hat nhan theo s6 khdi A bang don
vi u. Pong nang ctia hat o co6 gia tri

A. 2,15MeV B. 2,55MeV C. 2,75MeV D. 2,89MeV o N

Cau 2:Hat nhan phong xa P616ni 210Po dirng yén phatratia va sinh ra hat nhan con X. Biét rang moi phan ung phén ra
cuia P6loni giai phong mot nang lugng E = 2,6MeV. Lay gan dang khoi lugng cac hat nhan theo s6 khoi A bang don vi u.
Pong nang cua hat co6 gia tri

A. 2,15MeV B. 2,55MeV C. 2,75MeV D. 2,89MeV

Cau 3:Hat nhan 2586 Ra ding yén phong xa o va bién d6i thanh hat nhan X , biét dong ning cta hat o 14 : = 4,8 MeV. Lay
khdi lwong hat nhan tinh bang u bang s6 khdi cta ching, ning lwong tda ra trong phan tmg trén bang

A.1.231 MeV B. 2,596 MeV C. 4,886 MeV D. 9,667 MeV

CAau 4: Chét phong xa 2;2 Po phat ra tia o va bién déi thanh 232 Pb . Biét khéi lugng cac hat 1a

Mpy = 2[]5,97441_1,1‘1‘1139 = 209,9828u,mq, = 4,0026u. Ning lugng toa ra khi 10g Po phan ra hét 1

A 2710101 B 2,2.10101 c 2,5.10107 D 2,8.10107
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Dang 3: Tim ning lwong toa ra ciia phan &ng phan hach, nhiét hach khi biét khoi lwong
va tinh niang lwgng cho nha may hat nhan hodc ning lwgng thay the :
a.Phwong phdap:
- Luu y phan tmg nhiét hach hay phan tmg phan hach la cac phan tmg téa nang luong
- Cho khoi lugng ctia cac hat nhan trudce va sau phan img : My va M .

Tim ning luong toa ra khi xay ra mot phan tng: Nang luong tod ra : AE = (Mg— M ).c**931,5 MeV.

m
-Suy ra ndng luong tod ra trong m gam phan hach (hay nhiét hach ) : E=Q.N=Q. X.N A MeV

b. Bai tip:

Bai 1: 25U+ in— SMo+'¥La+2in+7e  1amotphan tmg phan hach ctia Urani 235. Biét khéi lugng hat nhén :
My = 234,99 U ; My, = 94,88 U ; My, = 138,87 U ; M= 1,0087 u. Cho ndng suét toa nhiét ciia xang 1a 46.10° J/kg . Khoi
lugng xang can dung dé cé thé tod nang lugng twong duwong vdi 1 gam U phan hach ?

A. 1616 kg B. 1717 kg C.1818 kg D.1919 kg
Tém tit Giai
my= 234,99 u S6 hat nhan nguyén tir 2°U trong 1 gam vét chat U la :
My = 94,88 U N= "N, =L 602102 -2561710% hat .
A 235
m,=138,87u Ning luong toa ra khi giai phong hoan toan 1 hat nhan **U m, = 1,0087 u

AE = (Mp—M).c? = (my + m,— My~ M, —2m,).c* = 215,3403 MeV
Nang lugng khi 1 gam U phan tng phén hach :
'E=AE.N=55164.10"MeV = 55164.10°.1,6.10 ] =8,8262.10""J
Khéi luwgng xdng can dung d€ c6 nang luong twong duong Q =E
- Q 8,8262.10"
46.10° 46.10°

phén hach la:
q=46.106 J/kg

Khoi lugng xang m?

~1919kg . = Chon D

Bai 2:Cho phan rng hat nhan: %D+‘QiT —>§ He+ X . Léy d6 hut khdi cua hat nhan T, hat nhan D, hat nhan He lan luot 1a
0,009106 u; 0,002491 u; 0,030382 u va 1u = 931,5 MeV/c? . Ning luong tda ra cia phan tmg xap xi bang :

A. 15,017 MeV.
Tom tat
AT= 0,009106 u )
d06 hut khoi cta cac chat.
AHe =0,030382 u
1u = 931,5 MeV/c®
AE ?
= Chon : B

Bai 3:Tim nang lugng toéa ra khi mot hat nhan

B. 17,498 MeV. C. 21,076 MeV.
Giai
Pay 1a phan ung nhiét hach toa nang lugng dugc tinh theo AD= 0,002491 u

D. 200,025 MeV.

= Phai x4c dinh ddy du d6 hut khdi cac chit trudc va sau phan tng.
Hat nhan X 1a= gn 1a notron nén c6 Am = 0.
AE = (Y Amgu— Y Am yy0)¢° = (Amye + Am, — Amy+ Amy ) ¢° = 17,498 MeV

¥ U phong xa tia o va tao thanh dong vi Théri “9Th. Cho cic ning

lwong lién két riéng cua hat a. 1a 7,1 MeV, caa **U 13 7,63 MeV, cua 2°Th 12 7,7 MeV.

A. 10,82 MeV.
Tém tit
W,, = 7,1 MeV
W, = 7,63 MeV
W, = 7,7 MeV.
AE ?

AE - 2 W|k sau — z Wlk trudc

B. 13,98 MeV. C. 11,51 MeV.

Giai
DPay la bai toan tinh nang lugng toa ra cia mot phan ra
phong xa khi biét Wik cua cac hat nhan trong phan {mg .
Nén phai x4c dinh dugc Wy tir dit kién Wiy rieng ctia dé bai.

Wiy = 7,63.234 = 1785,42 MeV ,

With=7,7.230 = 1771 MeV ,

Wi, =7,1.4= 28,4 MeV

=With + Wyo— Wiy = 13,98 MeV = ChOl’l :B

D. 17,24 MeV.

Bai 4:Cho phan rng hat nhan sau: fH +fH —>§He+01n +3,25 MeV . Biét do hut khéi cua fH la
Am, = 0,0024u valu = 931MeV / c¢?. Ning luong lién két hat nhan ;‘He la

A.7,7188 MeV
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Gidi:
Amg =0,0024u ; 2H+H—>,He+,n+3,25 MeV ; 1u=931MeV /¢’
Nang luong toa ra cua phan ung: W,ka AE=() Amg, — Y Am trurdc)cz = Wi — 2AmDC2
=W, = AE +2Ampc® = 7,7188MeV. Chon A

Bai 5: Cho phan rng hat nhan: ?T + 21 D— ;_1 He + X +17,6MeV. Tinh ning luong toa ra tir phan mg trén khi tong hop
duogc 2g Héli.
A. 52,976.10° MeV B. 5,2976.10% MeV C. 2,012.10% MeV D.2,012.10%* MeV
Giai:
MmN, _ 2.602310%

- S6 nguyén tir héli co trong 2g héli: N = =3,01.10%

- Ning lugng toa ra gap N 1an ning luong ciia mot phan tng nhiét hach:
E =N.Q = 3,01.10%.17,6 = 52,976.10% MeV = Chon A.
Bai 6. Cho phan tng: iH + 21 H —>g He + én + 17,6 MeV. Tinh ning lugng toa ra khi tong hop dwoc 1 gam khi heli.
Gii 6. Taco: W = % Na. AW = % .6,02.10%.17,6.1,6.10™ = 4,24.10" (J).
Bai 7.Cho phan (g hat nhan: ST + 5D — 3 He + X. Cho d6 hut khdi cua hat nhan T, D va He lan lugt 1a 0,009106 u;
0,002491 u; 0,030382 uva 1u=931,5 MeV/c?. Tinh nang lugng toa ra cua phan ung.
Giai 7. Phuong trinh phan tng: iT + 21 D —>‘21 He + én. Vi hat notron én khong c6 d6 hut khéi nén ta co nang luong tda
rala: AW = (Amye — Amy — Amp)c? = 17,498 MeV.
Bai 8. Cho phan tng hat nhan 51 Cl + X —> n + 4 Ar. Hily cho biét d6 1a phan tmg téa ning luong hay thu ning luong.
Xac dinh ning luong téa ra hodc thu vao. Biét khdi luong cua cac hat nhan: ma, = 36,956889 u;  mg, = 36,956563 u;
m, = 1,007276 u; m, = 1,008665 u; u = 1,6605.10kg; ¢ = 3.10° m/s.
Giai 8. Phuong trinh phan tng: i; Cl+ ip —>é + i; Ar.
Ta c6: mg = mgy + my, = 37,963839u; m = m, + ma, = 37,965554u.
Vi my< m nén phan ng thu nang lugng. Nang lugng thu vao:
W = (m — my).c? = (37,965554 — 37,963839).1,6605.10".(3.10%? = 2,56298.10™% J = 1,602 MeV.
Bai 9. Cho phan tng hat nhan i Be + 1 H —>3 He + 3 Li. Hay cho biét d6 1a phan (g toa nang luong hay thu ning luong.
Xéac dinh nang luong toa ra hoac thu vao. Biét mg, = 9,01219 u; m, = 1,00783 u; my; = 6,01513 u;  myx = 4,0026 u; 1u =
931 MeV/c’.
Giai 9. Ta c0: mp = mge + M, = 10,02002u; m = my + My; = 10,01773u. Vi mg> m nén phan ung toéa nang lugng; nang
lwong téa ra: W = (mo — m).c” = (10,02002 — 10,01773).931 = 2,132MeV.
Bai 10:Chit phong xa %, Po phat ratia o va bién thanh °% Pb. Biét khdi lugng ctia céc hat 1a m,, =205,9744 u,
m,, =209,9828u, m, =4,0026 u. Tinh nang lugng téa ra khi mot hat nhan Po phan ra.
bap an: 5,4 MeV
Bai 11: Cho phan tmg hat nhan: 3T+ 5D — jHe+ 4 X +17,6MeV .Hay xic dinh tén hat nhan X (s§ A, s6 Z va tén)
va tinh ning luong toa ra khi tong hop duge 1 mol He tir phan tmg trén. Cho s6 Avdgadrd: N = 6,02x10°° mol™
3+2=4+A A=1
=

11=2+7 Z=0
Vay hat X 1a hat notron én . E=N,17.6= 105.95x10*MeV
Bai 12:Cho phan ang hat nhan: 57Cl + X — n+ S Ar

1) Viét phuong trinh phan tung day di. Xéac dinh tén hat nhan X.

2) Phan ung toa hay thu nang lugng. Tinh nang lugng toa (hay thu) ra don vi MeV.

Cho mg =36,9566uU;, m,, = 36,9569u; m_ =1,0087u; m, =1,0073u;1u =931 Mev

CZ

Giai : Ap dung dinh luat bao toan s6 khdi va dién tich ta co: {

Giai 12: 1) Phaning hat nhan: 37Cl+4X — In+ 3 Ar
Dinh luat bao toan sb khéi: 37 + A=1+37=>A=1
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binh luat bao toan dién tich: 17+ Z2=0+18=>27=1
Vay X =1H (Hidrd) 3Cl+1H — on+ Ar
2) Ning lugng phan ung: Tong khéi lugng M, va M, cta hat truéc va sau phan tng la
M, =mg +m, =37,9639u
M, =m_ +m,, =37,9656u
Tathay M, <M, => phan ting thu ning luong , Nang luong thu vao AE =(M, —M,)c?
Thay s6 AE =0,0017uc’ = 0,0017x931MeV ~1,58MeV
Bai 13:Cho phan tmg hat nhan sau:; H+,;Be—>;He+ X +21MeV . Ning lugng toéa ra tir phan tng trén khi tng hop

dugc 4 gam heli bang
A.5,61. 10** MeV B.1,26.10% MeV C. 5,06.10% MeV D. 5,61. 10% MeV

Giai: Taco: [H+,Be—,He+ X +21MeV . I hat tod ning lwong 2,1 MeV .
Vay Na hat (4g *:He ) tod nang lwongl,26.10° MeV  =>chon B

Bai 14:Cho phan tng hat nhan: on+5Li — T +a +4,8MeV . Ning luong tda ra khi phan tich hoan toan 1g Li la

A. 0,803.10%° MeV B. 4,8.10% MeV C. 28,89.10%° MeV D. 4,818 .1023% MeV
oe (. 1., 6 i mN ,
Giai: Taco: gn+,Li - T+ 48MeV.Taco:N; = A

Li
1 hat Li tod ndng heong 4,8 MeV, vdy Nyi hat Li tod ning lwong : E = 4,818 .10° MeV => chon D

Bai 15:Trong phan tng phan hach hat nhén 5,U?*, ning lwong trung binh toa ra khi phan chia mot hat nhan 1a 200 MeV.
Nang lugng toa ra trong qua trinh phan chia hat nhan cta 1 kg Urani la :

A.8,2.10'°) B. 8,2.10%J C.8,2.10"J D. 2.10° MeV
. 2 N m 1000 23 24 .
Giai : 1kg U235 c6 so nguyén tir: N = K'NA = 2—35.6, 02.10%° =2,56.10" nguyén tur.

Ewa = N.200 (MeV) = 2,56.10%. 200 = 5,123.10%® MeV = 8,2.10" J. Chon B
Bai 16:Cho phan (rng hat nhan sau:llH +fBe—>;‘He+ X +21MeV . Ning luong toa ra tir phan tmg trén khi tong hop

dugc 4 gam heli bang
A.5,61. 10% MeV B.1,26.10%* MeV C. 5,06.10** MeV D. 5,61. 10% MeV

Giai: Taco: [H+,Be—,He+ X +2,1MeV
1 hat tod ndng lwong 2,1 MeV .Vdy Na hat ( 4g *,He ) tod ndng lwongl,26.10* MeV =>Chon B
¢.TRAC NGHIEM:

Cau 1. Chat phong xa *scP0 phét ra tia o va bién doi thanh “3oPb . Biét khdi luong cic hat 1a mey, = 205,9744u, Mp, =
209,9828u, mo= 4,0026u. Ning lugng toa ra khi 10g Po phén rd hét 1a

A.2,2.10"; B.2,5.10"; C.2,7.10"; D. 2,8.10")

CAu 2. Cho phan tng hat nhan H+3H — 0.+ n+17,6MeV , biét s Avogadro Na = 6,02.10%. Ning luong toa ra khi tong
hop dugc 1g khi héli 1a bao nhiéu?

A. AE = 423,808.10%). B. AE = 503,272.10%.

C. AE = 423,808.10%. D. AE = 503,272.10°%.

Cau 3. Cho phan tng hat nhan 52Cl + p—3ZAr + N, khdi lugng cua cic hat nhan 1a m(Ar) = 36,956889u, m(Cl) =
36,956563u, m(n) = 1,008670u, m(p) = 1,007276u, 1u = 931MeV/c®. Ning lugng ma phan (g niy toa ra hodc thu vao la
bao nhiéu?

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

C. Toara2,562112.10™). D. Thu vao 2,562112.10™).

Cau 4. Nang lugng t6i thiéu can thiét dé chia hat nhan 2Cthanh 3 hat o la bao nhiéu? (biét mc = 11, 9967u, m, =
4,0015u).
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A. AE = 7,2618]. B. AE =7,2618MeV. C.AE=1,16189.10"J. D. AE =1,16189.10"°MeV.

Cau 5. Phan Gng hat nhan: .Li+;H—>;He+jHe. Biét my = 7,0144u; my = 1,0073u; Myes = 4,0015u, 1u =
931,5MeV/c®. Ning luong toa ra trong phan tng la:

A.7,26MeV; B. 17,42MeV; C.12,6MeV; D. 17,25MeV.

Cau 6. Phan (g hat nhan: >H+5T—H+3He . Biét my = 1,0073u; mp = 2,0136u; my = 3,01490; My, = 4,0015u, 1u =
931,5MeV/c®. Ning luong toa ra trong phan ng la:

A. 18,35MeV; B. 17,6MeV; C.17,25MeV; D. 15,5MeV.

Cau 7.Phan tng hat nhan: jLi+;H—;He+;He. Biét my = 6,0135u ; mp = 2,0136U; My = 4,0015u, 1u =
931,5MeV/c’. Ning lugng toa ra trong phan mg 1a:

A.17,26MeV; B. 12,25MeV; C. 15,25MeV; D. 22,45MeV.

Cau 8. Phan tmg hat nhan: Li+H—3He+;He. Biét m; = 6,0135u; my = 1,0073U; Myes = 3,0096U, Myeq = 4,00150,
1u = 931,5MeV/c?. Ning lugng toa ra trong phan tng 1a:

A. 9,04MeV; B. 12,25MeV; C. 15,25MeV; D. 21,2MeV.

Céau 9. Hat nhan triti (T) va doteri (D) tham gia phan g nhiét hach sinh ra hat o va hat notron. Cho biét d6 hut khdi cua
hat nhan triti 1a Amy = 0,0087u, cua hat nhan doteri la Amp = 0,0024u, cua hat nhan X 1a Am, = 0,0305u; 1u =
931MeV/c®. Ning luong toa ra tir phan tmg trén la.

A. AE = 18,0614MeV. B. AE =38,7296MeV. C. AE = 18,0614J. D. AE = 38,7296.

Céau 10. Trong phan ung v& hat nhan urani U235 nang lugng trung binh toa ra khi phan chia mét hat nhan la 200MeV.
Khi 1kg U235 phan hach hoan toan thi toa ra nang lugng la:

A. 8,21.10%J; B. 4,11.10%; C.5,25.10"%; D. 6,23.10%.

Céu 11. Trong phan ung v& hat nhan urani U235 nang lugng trung binh toa ra khi phan chia mot hat nhéan la 200MeV.
Mot nha may dién nguyén tir dung nguyén li€u Urani, c6 cong suat 500.000kW, hiéu suat 1a 20%. Lugng ti€u thy hang
nam nhién li€u urani la:

A. 961kg; B. 1121kg; C. 1352,5kg; D. 1421kg.

Cau 12. Trong phan tng téng hop héli: [ Li+;H—3He+;He Biét m; = 7,0144u; my = 1,0073U; Myeq = 4,00150, 1u =
931,5MeV/c®. Nhiét dung riéng ciia nude 1a ¢ = 4,19kJ/kg.k™. Néu téng hop héli tir 1g liti thi ning luong toa ra c6 thé dun
s0i mot nude & 0°C la:

A. 4,25.10°kg; B. 5,7.10°kg; C. 7,25. 10°kg; D. 9,1.10°kg.

Dang 4: Xac dinh phan ing hat nhan téa hoac thu niang lugng
a.Phuwong phdp:
- Xetphdan ung hatnhin: A+ B—->C+D.
- Khidé:+ My=mp+mg la tong khoi lwong nghi ciia cdc hat nhan triedc phan img .
+M= mc+mp latong khoi eong nghi ciia cdc hat nhdan sau phdn g .

- Ta ¢é nang lwong ciia phan vmg dwoc xdc dinh : AE = (Mo — M)c?

+ néu My>M SAE > 0 : phan iing tod nhiét .

+néu Me<M SAE < 0 : phan ing thu nhiét .

b. Bai tip:
Bai 1: Cho phan tng hat nhan:  Y'Cl+;H—>/Ar+.n phan tng trén téa hay thu bao nhiéu ning lugng? Biét m¢ =
36,956563u, my = 1,007276u, m,, =36,956889u, 1u = 931MeV/c?

Tom tit Gidi:

Xéac dinh phan Ung Tinh AE

toa hay thu nang lugng AE= (m¢g + my—mar—m,) 931=-1,6 MeV toa 937,47 MeV
Mci = 36,956563u Phan tng thu nang luong 1,6MeV

my = 1,007276u, ma, =36,956889u
1u = 931MeV/c* .AE ?
Bai 2 :Thyc hién phan tmg hat nhan sau: %3Na+ 2D — SHe + 2)Ne. Biét my,=22,9327 u; my, =4,0015Uu ;
Mye = 19,9870 U ; mp = 1,0073 u. Phéan Gng trén tod hay thu mot nang lugng béng bao nhiéuJ ?
A.thu 2,2375 MeV B.toa 2,3275 MeV. C.thu 2,3275 MeV D. toa 2,2375 MeV thu 45,17775 MeV
Gidi:Ta c6 nang lugng cua phan tng hat nhan trén 1a :
AE =(Mp—M).c’ = (Myat+ Mp — mye — mye )¢ = 2,3275 MeV> 0
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day la phan Gng toa nang lugng . = Chon B.

Bai 3 : Ddng vi Poloni 252 P0 1a chét phéng xa o va tao thanh chi (Pb).
1) Viét phuong trinh phén rd va néu thanh phan ciu tao ctia hat nhan chi tao thanh.
2) Ning lugng toa ra trong phan tng trén dudi dang dong nang ctia hat O va hat nhan chi. Tinh dong ning mdi hat.

, ‘ MeV

Gia thiét ban dau hat nhan P6loni ding yén. Cho mp, = 209,9828u; my, =4,0015u; mp, = 205,9744u; 1u =931 2 .
C

Gii :

1) Phuong trinh: 259P0 —> 3He+ X trongd6 Z =84 -2 = 82; A =210 -4 =206 = X : 239Pb

Phuong trinh phan tGng: Z%QPO - ‘21He+ 2(8)ng Hat nhan zggpb €6 82 protdn va 206 -82 = 124 notron.

2) Ning lugng toa ra trong mdi phan tng:
AE=(My—M )C2 = 209,9828—4,0015—- 205,9744)x931M eV
Ma AE=K_  +Kp, =K +Kp, =6,4239MeV

— m
Ap dung dinh luat bao toan dong luong: O=m_ V_  +MpVpy, =V, = —P. Vi, (1)
m

2
1 1 m m
Hay K, :Emavo%:éma(—':b-vpb] :m_Pb'KPb = 51 5Ky, )

mO( (04

Tir (1) va (2) => Kp, = 0,1236MeV, K =6,3MeV
Bai 4 : Cho phan tng hat nhan: 37Cl + X — n+ S[Ar
1) Viét phuong trinh phan tng day du. Xac dinh tén hat nhan X.
2) Phan ung toa hay thu nang lugng. Tinh nang lugng toa (hay thu) ra don vi MeV.

Cho mg = 36,9566u; m,, =36,9569u; m_ =1,0087u; m, =1,0073u;1u =931 Mev
c

Giai :
1) Phan ing hat nhan: Cl+4X — In+ [ Ar
Dinh luat bao toan s6 khdi: 37 + A=1+37=>A=1
binh luat bao toan dién tich: 17+ Z2=0+18=>272=1
Vay X =1H (Hidrd) JCl+1H — ;n+SLAr
2) Nang lugng phan ung: Tong khéi lugng M, va M, cta hat truéc va sau phan tng la
M, =mg +m,, =37,9639u
M, =m_ +m, =37,9656u
Tathdy M, <M, => phan ung thu nang lugng ; Nang luong thu vao AE = (M, —M,)c
Thay s6 AE=0,0017uc® =0,0017x931MeV ~ 1,58MeV
Bai 5:.Bin hat vao hat nhan 1‘71 N thi hat nhan 6xy va hat proton sau phan Gng. Viét phuong trinh cua phém ung va cho

biét phan tmg 1a phan tng toa hay thu nang luong? Tinh nang luong toa ra (hay thu vao) va hay cho biét néu 14 ning
lwong toa ra thi dudi dang nao, néu 1a ning lwong thu thi 1y tir dau? Khéi luong cua cac hat nhan:

m,, =4,0015u; my =13,9992u; mg =16,9947u; mp =1,0073u;1u =931MeV/c?.
Giai .
Phuong trinh phan tmg: ‘21He+ %N - 1;0—1— %H
AM =My + My — Mg —Myy
Am = (4,0015 + 13,9992 — 16,9947 — 1,0073)u = -1,3 X 1073 u<0 Am<0
= phan g thu ning luong.Nang lugng thu vao la: AE = |Am| c? =1,3x103x9,31=1,2103MeV .

Ning luong thu vao lay tir dong ning cua hat dan .
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Bai 6(PH-2011) : Gia st trong mot phan tng hat nhén, tong khéi lwong cua céac hat truée phan Gmg nhé hon tong khoi
lugng ctia cac hat sau phan ung 1a 0,02 u. Phan Gng hat nhan nay

A. téa nang luong 1,863 MeV. B. toa nang lugng 18,63 MeV.

C. thu néng lugng 1,863 MeV. D. thu nang luong 18,63 MeV.

Giai : mp< m : phan tmg thu niang lwong. Nang luong phan tng thu vao :W = (m —m; ).c%= 0,02.931,5 = 18,63MeV

Bai 7 :Nang luong toa ra ciia 10g nhién liéu trong phan tng 1: fH +fH — JHe+ Jn+17,6MeV la E; va ctia 10g nhién

ligu trong phan tmg 2: Jn+ U — FXe+ 2Sr+2.n +210 MeV la E,.Ta c6:

A. E1>E2 ’E. E1: 4E2 C. E1:12’Ez D. E1 = E2

Giai: Gia stir khoi lugng ctia mdt nuclon xap xi mg (g)

Trong phan tng 1: ¢t 5 nuclon m; = 5m, tham gia phan ing thi nang lugng téa ra la 17,6 (MeV)

m
-> Trong m(g) tham gia phan g thi nang lugng téarala E; = 5— 17,6 (MeV) (1)
My
Trong phan Gng 2: ¢t 236 nuclon m, = 236 M) tham gia phan ng thi nang lugng toa ra la 210 (MeV) ->Trong m(g)

210 (MeV) (2)

tham gia phan ung thi nang luong tdoarala E, =
0

T (1) va(2): E = M =3,9558 ~4 => E, =4E, Chon B
E, 210.5
Bai 8. Nha may dién nguyén tir ding U235 c6 cong sut 600MW hoat dong lién tuc trong 1 nam. Cho biét 1 hat nhan bj
phan hach toa ra nang luong trung binh 1a 200MeV , hiéu suat nha may 1a 20% .
a/ Tinh lugng nhién li¢u can cung cap cho nha may trong 1 nam ?
b/ Tinh lwong dau can cung cap cho nha may cong suat nhu trén va c6 hiéu suat 1a 75% . Biét nang suat toa nhiét ctia
dau 12 3.10"J/kg . So sanh luong dau d6 véi urani ?
Giai :
a/ Vi H = 20% nén cong suit urani can cung cap cho nha may la : P, = 100.P/20 = 5P
Ning luong do nhién liéu cung cap cho nha may trong 1 nam 1a :
W =P,.t = 365.6.10°.24.3600 = 9,64.10*J
S6 hat nhan phan da dugc nang luong d6 1a : N = W/200.1,3. 10 =2,96.10% hat .
Khdi lwgng U235 cung cip cho nha may 1a : m = N.A/N, = 1153,7 kg .
b/ Vi hiéu suat nha may 1a 75% nén c6 cong suét 600MW diu c6 cong suit p, = P/H = 4P/3 .
Niéng lugng dau cung cap cho 1 nam l1a : W' = P/t = (4.6.10%3).24. 3600.356 = 2,53.10"J .
Luong dau cn cung cdp la : m' = W/3.10' = 8,4.10'kg=84 000 tin .  Taco : m'/m=7,2.10° 1an .

Bai 9: Hat @ c6 dong nang K = 3,51 MeV dap vao hat nhan nhém dimg yén gy phan tng :

a+ Al = 2P+ X . Cho biét khéi lugng mot s6 hat nhan: ma, = 26,974u; m, = 1,0087u; m_, = 4,0015u va mp =

29,9701u (1u = 931,5 MeV/ ¢%). Phan ting toa hay thu bao nhiéu nang lrong ?
A.Toara 1,75 MeV B. Thuvao 3,07 MeV
C. Thuvao 2,61 MeV D. Toara4,12 MeV

Giai : -Do hut khéi ctia phan tng: AM =m,, +m_ —m, -m, =-3,3.10°u<0=
-Phan ng thu nang lugng ;Suy ra: AE =AM c?=-33.10"u.c? =-3,3.10°931,5=-3,07MeV .
-Viy phan ung thu NL 3,07MeV. Chon B
¢.TRAC NGHIEM:
Cau 1. Cho phan trng hat nhan oc+gA|—>1 P+n, khdi lugng cta cac hat nhan 1a mg = 4,0015u, ma = 26,97435u, mp =

29,97005u, m, = 1,008670u, 1u = 931Mev/c’. Ning lugng méa phan (g nay toa ra hodc thu vao 1a bao nhiéu?
A. Tod ra 4,275152MeV. B. Thu vao 2,67197MeV.C. Tod ra 4,275152.10%%). D. Thu vao 2,67197.10"%).

Céau 2. Cho hat protén c6 dong nang Kp = 1,8MeV bén vao hat nhan 37 Li dung yén, sinh ra hai hat o ¢6 cuing d6 16n van
toc va khong sinh ra tia y va nhiét nang. Cho biét: mp = 1,0073u; ma. = 4,0015u; m; = 7,0144u; 1u = 931MeV/c® =

1,66.10 *’kg. Phan (g nay thu hay toa bao nhiéu nang lugng?
A. Toara 17,4097MeV. B. Thu vao 17,4097MeV. C. Toara 2,7855.10™%. D. Thu vao 2,7855.10™°J.
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Dang 5. Pong ning va vin toc ciia cac hat trong phan wng hat nhén .

a.Phwong phdp:

@) Xét phin iing hat nhan : A+B — C+D. Hap: ' X0+ 7 X 7° Xs + 7* Xa.

Bao toan sb nuclon: Ay + A, = Ag + A,
Bao toan dién tich: Z,+Z, =23+ Z,.

- - - -
Bdo toan dong luong: my Vv, + myV, =mzV; +myv, .

1 1 1
Béo toan nang lugng: (m; + mz)c2 + E mlvl2 + E m2v§ =(msg + m4)C2 +E m3v§ + E myvy, .

- -

1
Lién h¢ gitta dong lugng p=myVv va dong ndng W, = E mv?: p2 =2mW,.

b) Khi biét khoi lwong day dii ciia cdc chét tham gia phdn iing .
- Tas€ 4p dung dinh ludt bao toan nang lugng :
Moc?+ Ka +Kg = Mc? + Kc+Kp  AE = (Mg — M )c?
Nén: AE + Ka + Kg = Ke + Kp
-Diu cuia AE cho biét phan tmg thu hay téa ning lugng

-Khi d6 ning lugng cua vat (ning luong toan phan) 1a E = mgz =
-Ning lwong Eo = moc? duoc goi la ndang lrong nghi va hiéu sb E — Eq= (M - mp)c? chinh 1a dong ning cua vat.

¢) Khi biét khéi lwong khéng day dii va mét vai diéu ki¢n vé dpng ning va vin toc ciia hat nhin .

- Tas€ 4p dung dinh luit bao toan dong luong : ﬁA + Fﬁ’B = ﬁc + 5D
P2

- Luuy: P?=2mK < K =2— ( K 1a dong nang cua cac hat )

m

d) Dgng bai tdp tinh géc giiva cdc hat tgo thanh.

Cho hat X; ban pha hat X,(dung yén p, = 0) sinh ra hat X3 va X4 theo phwong trinh:

X1 + X2 = X3 + X4

Theo dinh luat bao toan dong lugng ta co: p, = p;+ p, ()

Muén tinh géc giita hai hat nao thi ta quy vé vecto dong lirong ciia hat dé roi dp dung cong thirc:
- > - -

(axb)* =a’+2abcos(a;b)+b?

1.Muén tinh géc gitta hat X3 Vva X, ta binh phuong hai vé (1)

=>(p)* =(Ps+ Py )* =>p; = = p5+2p,P, COS(Ps; P, )+ Py

2.Muon tinh goc giita hat X, va Xz :Tir (1)

—

=>p-pP,=p, & (P—P;) =(p,)> < P’ —2p,pscos(p,;ps)+ P =p;
Luuy:|p> =2mK < (mv)® =2mK #mV:\W

e) Bai toan van dung cac dinh luat bao toan: Cho hat X; bin phé hat X,(dtimg yén p, = 0)
* Téng quat: dung dé tinh goc giira phwong chuyén dong cua cac hat

P3
4(/\\\\\ * AE= K +K, -K,
o < N 2 b2 4 2
2 * P,° =P +P; -2PP,cosa,

B, PZ=P2+ P’ -2P,P,cosq

Email: doanvluong@gmail.com; doanvluong@yahoo.com DT . 0915718188 - 0906848238 Trang 60


mailto:doanvluong@gmail.com
mailto:doanvluong@yahoo.com

Chuyén dé: VAT LY HAT NHAN ON LUYEN KIi THI QUOC GIA 2015 GV: Doan Van Luong
* TH1: Hai hat bay theo phwong vuéng goc
P, =]

* AE= K, +K, -K,

o 5 *P?=P; +P! ©mK, =mK, +m/K,

* TH2: Hai hat sinh ra c6 cung vecto vin tdc

* AE= K, +K, -K,

* K3_m3

K, m,

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

P
/5.»// * AE=2K3 _Kl :2K4 _Kl
O\a\‘ =

*P = 2P3cos% = 2P4cos%

i

Py

* TH4: Phong xa (hat me dirng yén, vé thanh 2 hat con: X— 2 X3+ Z‘ X4)

* AE=K, +K,
K _ v, m,
K4— V4— m3

b. Bai tap:
Bai 1:Hat o bin vao hat nhan Al dung yén gy ra phan Gng : o + % Al — ig P + n. phan ung nay thu nang ’1u'(_yng Q=27
MeV. Biét hai hat sinh ra ¢6 cung van toc, tinh dong nang cta hat a . (coi khoi lwong hat nhan bang so khoi cua chiang).

A. 1,3 MeV B. 13 MeV C. 3,1 MeV D. 31 MeV
Ky m
Gidi: Taco —~=—F =30 = K,=30K, Ma Q=K,—(K,+K,) (1)
Kn mn
{ : NETSUTPA m_v
Ap dung dinh luat bao toan dong luong: m, .V, = (M, + My)v=V = ‘o
my +m,
2
1 m, +m m v
~(mg m, )yt = Do T | Tt
2 2 m, +m,

Ma téng dong ning cua hé hai hat : Ko+ K, =
— l(mava)z — ma KC(

B 2(mp, +m.) B m, +m,

(2)

Thé (2) vao (1) ta duoc K, = 3,1MeV = Chon C.

Bai 2: Nguoi ta dung hat proton co dong ning 2,69 MeV ban vio hat nhan Liti dimg yén thu duge 2 hat a ¢6 cing dong
ndng . cho m, = 1,,0073u; my; = 7,0144u; m , =4,0015u ; 1u = 931 MeV/c® . Tinh dong nang va véan tdc cua mdi hat o

tao thanh?
A. 9,755 MeV ; 3,2.10'm/s B.10,05 MeV : 2,2.10" m/s
C. 10,55 MeV : 3,2.10" m/s D. 9,755.10" ; 2,2.10" m/s.
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Giai 1:Phuong trinh: !p+ /Li—— o+ ;o Ningluong cua phan tmg hat nhan la:

AE = ( Mo — Msay ).C% = 0,0187uc? = 17,4097 MeV > 0 Vay phan ng toa ning luong.

Ap dung dinh luat bao toan nang luong ta co: Kp+ Ki+AE=K, + K,
2

m,.
<=>2,69 + 0+ 17,4097 = 2K, =>K, = 10,04985MeV ~ 10,5MeV K = T =V = - 2
v6i K, =10,04985MeV = 10,04985.1,6.10"° = 1,607976.10"*J ; m, = 4,0015u = 4,0015.1,66055.10*'kg
Viy van toc cia mdi hat o tao thanh: v, = 2,199.10'm/s ~2,2.10’m/s.
Giai 2:Ning luong cua phan tmg hatnhan 1a: Q =(M,—M).c? =0,0187uc? = 17,4097 MeV.
Q +Wp

Ap dung dinh luat bao toan ning luong tacd Q TWp=2W = W =

) . 2W
Van toc ctia mdi hat o 1a: v=c |———% — =2,2.10'm/s. = Chon B.
931.4,0015

Bai 3: Mot notron c¢6 dong nang W, = 1,1 MeV bén vao hat nhan Liti dimg yén gay ra phan tng:
gn+ SLi - X+ 3 He.

Biét hat nhan He bay ra vuéng goc v6i hat nhan X. Dong ning ciia hat nhan X va He lan luot 14 :?
Cho m,=1,00866 u;my = 3,01600u ; mye = 4,0016u; m; = 6,00808u.

=10,05MeV

A.0,12 MeV & 0,18 MeV B.0,1 MeV & 0,2 MeV
C.0,18 MeV & 0,12 MeV D.0,2 MeV & 0,1 MeV
Giai: Ta c6 nang luong ctia phan tng: Q = ( my+ M—m ,—m e).c° =-0,8 MeV (déy 1a phan ng thu ning luong )
- - -

- Ap dung dinh lut bao toan dong luong: pn=pye+ Py < P2 =P3, + P?
= 2m,Wo=2mgye W e + 2my Wy (1)

- Ap dung dinh luat bao toan nang luong :Q =W, +W . —W,=-0,8 (2)
AWy, +3Wy =1,1<:> {WHe =0,2

MeV = Chon B.
Wy =01

Tu (1),(2) ta c6 hé phuong trinh:
(1,2 phuong {WHe Wy =03

Bai 4. Cho phan rng hat nhan 2;’gTh - 2§§ Ra + ‘21 He + 4,91 MeV. Tinh dong ning cua hat nhan Ra. Biét hat nhan Th
dung yén. Lay khéi lugng gan dung ciia cac hat nhan tinh bang don vi u ¢6 gia tri bang sé khéi ciia chiing.

- - 2 2
mv
Giai:Theo dinh luat bao toan dong lugng ta c6: Prat Pre =0 = Pra = Pre =P. VIWgz= ——= P

2 2m’
2 2 2 2 2
W
do d6:W = Wyr, + Wy = —p + P = —p +—p =575 P =57, 5Wyr,=> Wyr, = ——— = 0,0853MeV.
R 2Mye  2Mgy 5 Mea 2mg, 57,56
56,5

Bai 5. Dung hat proton c6 dong niang 1,6 MeV bin vao hat nhan liti (37 Li) ding yén. Gia st sau phan ung thu dugc hai hat
gidng nhau c6 cing dong ning va khong kem theo tia y. Biét ning lugng toa ra cia phan tmg 1a 17,4 MeV. Viét phuong
trinh phan ung va tinh dong néng ctia moi hat sinh ra.

Giai .Phuong trinh phan ting: 1p + ; Li—> 2‘21 He.

W,, + AW

Theo dinh luat bao toan nang lugng ta c6: Wy, + AW = 2W = W = = 9,5 MeV.

Bai 6.Bén hat o c6 dong nang 4 MeV vao hat nhan 174 N dung yén thi thu dugc mét proton va hat nhan 12 0. Gia st hai hat

sinh ra c6 cling tc d9, tinh dong nang va téc do cia proton. Cho: m, = 4,0015 u; mo = 16,9947 u; my = 13,9992 u; m, =
1,0073 u; 1u = 931 MeV/c? ¢ = 3.10° mis.

mivozz _ ZmaWda .
(m,+my)*  (m +m,)*’

Gidi .Theo DLBT dong lugng ta c6: m,V, = (M + My)v = VA=
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1 2 mpmaW -6 17
Wy, = 5 mpVv* = ﬁ 12437,7.10°Wgy,= 0,05MeV = 796.10"" J;
X
o [P \/ 2796107 s
~\ m,  \10073.1,66055.10°" T '

Bai 7(CP-2011) : Dung hat o ban pha hat nhén nito dang dimg yén thi thu dugc mét hat proton va hat nhan 6xi theo
phan tmg: ja+ %N — 7O+ | p . Biét khdi lugng cac hat trong phan tmg trén 1a: m, =4,0015u; m, =13,9992 u;
m, =16,9947u; my=1,0073 u. Néu bo qua dong ning ciia cac hat sinh ra thi dong nang ti thiéu ctia hat o 12

A. 1,503 MeV. B. 29,069 MeV. C. 1,211 MeV. D. 3,007 Mev.

Giai:ap dung dinh luat bao toan nang lugng : W, +m,c® =mc® =W, =mc’> —m,c* =1,211MeV

Bai 8. Hat nhan °3; U dtmg yén phéng xa phat ra hat o va hat nhan con %33 Th (khéng kém theo tia y). Tinh dong ning ciia hat

a.. Cho my = 233,9904 u; my, = 229,9737 u; m,, = 4,0015 u va 1 u = 931,5 MeV/c%

—

Giai . Theo dinh luat bao toan dong lugng: p, + Pr, =0 = po = MyVa = Prn = M= 2MW,, = 2m, Wy,

m m_ +
= Wy, = @ . 0 ‘IAW:WTh'i'Wa:a—mﬂ]wa:(mu_mTh'ma)Cz
My, My,
m, — —-m
SW, = My, (M = My, —M, ) ¢’ =0,01494 uc® = 13,92 MeV.

I"nTh + ma
Bai 9. Hat nhan 2;2 Ra dimg yén phan ra thanh hat o va hat nhan X (khong kém theo tia v). Biét ning luong ma phan Gng toa
ra 12 3,6 MeV va khdi luong cua cac hat gan bang s6 khdi ctia chiing tinh ra don vi u. Tinh dong ning cua hat o va hat nhan X.
Giai . Phuong trinh phan tmg: %2sRa —3 o + %2 Rn.

Theo dinh luat bao toan dong luong: p, + Py =0= p, = MV, = Px = MxVx= 2MW,, = 2myxWx

m, . , ., . m, +my
= Wy = —%W,,. Nang lugng toa ra trong phan tng la: AW = Wy + W, = 44— W,
My my
m, AW m
= W, = —*—— =3,536 MeV; Wy = —~W,, = 0,064 MeV.
m, +my m,

Bai 10.Nguoi ta dung mot hat o c6 dong ning 9,1 MeV bén phé hat nhan nguyén tir Ny, dimg yén. Phan ung sinh ra hat
proton p va hat nhan nguyén tir 6xy Oy7

1) Hoi phan tng thu hay toa bao nhiéu nang luong (Tinh theo MeV)?

2) Gia str do 16n van toc clia hat proton 16n gap 3 lan van téc ctia hat nhan 6xy. Tinh dong ning ctia hat d6?

Cho biét my = 13,9992u; m,, =4,0015u; m, = 110073u; Mo, , =16,9947u; 1u = 931MeV/C?

Giai . 1.Phuong trinh phong xa: ‘Z‘He +174 N —)% H +£137 @)
AM=My—M =mye + My— My - Mo
AM = 4,0015u + 13,9992u — 1,0073u — 16,9947u = -1,3 . 10°%u
AM < 0: phan mg thu ning lugng. Nang luong thu vao la: AE = |A|V|| c? = 1 3x1073 x931MeV
Hgy AE =1,21MeV.
2.Tong dong nang cua proton va hat nhan oxy la: T, +T,=9,1-1,21 =7,89 MeV
T 2
. p_19v _ 9
To V% 17

N l 2 s l 2
Ma Tp :—mp(3VO) va TO :—m0V0 Tp -I—0 Tp +T0 7.89
2 2 = 17" oilr ~ 36
+
:>Tp = 7’869><9:2,73|V|6V

7’?39 x17 =5,16 MeVV

3T0:
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Bai 10b.Bén hat anpha vao hat nhan 1;1 N ding yén gy ra phan mg : ;‘He + 1‘71 N— ip + 1;0
Ta théy khi hai hat sinh ra cung van tdc thi dong nang hat o 1a 1,56MeV . Coi khéi lugng hat nhan tinh theo u xép xi bé’mg s6 khdi
cta n6 . Hoi phan (g tda hay thu bao nhieu ning luong ?  Cho biét my = 13,9992u; m,, =4,0015u; m, = 110073u;

Mo, =16,9947u; 1u = 931MeV/C’

Gidi .Phuong trinh phéng xa: ;He + 3N — [p+ O
AM=My—M =My + My— My - Mo
AM = 4,0015u + 13,9992u — 1,0073u — 16,9947u = -1,3.10%u

AM < 0: phan émg thu ning lugng. Nang lugng thu vao 1a: AE =|AM| c? =1,3x10> x931MeV
Hay AE = 1,21MeV.

Bai 11:Hat nhan P6loni Zégpo dung yén, phong xa va chuyén thanh hat nhan éX . Chu ki ban ra cua P6loni 1a T = 138
ngdy. Mot mau Poloni nguyén chit co khdi luong ban dau mgy =20.

a) Viét phuong trinh phong xa. Tinh thé tich khi Heli sinh ra ¢ diéu kién tiéu chuan sau thoi gian 276 ngdy.

b) Tinh ning lugng téa ra khi luong chat phong xa trén tan ra hét.

¢) Tinh dong nang cua hat . Cho biét Mpy =209,9828u, m, =4,0015u, my =205,9744u,

1u=931MeV/c?, N =6,02x10%mol 2,

Giai .a) Phuong trinh cua su phong xa: Z%QPO — ‘21He+ '%X

) {210=4+A {A:ZOG
Taco =S

~ ~ A » 206
Vay hat nhan 5 X la Pb
84=2+7 z-82 % z 82

Vay phuong trinh phong xa la: Z%QPO N 421He 4 dezspb

. N m
S6 hat Poloni ban dau: Ny =—2-.Np
Mpo
, , st Ng N
S6 hat Poloni con lai & thoi diém t: Npy = Noe ™ = —9 = —
22 4

S6 hat Héli sinh ra ¢ thoi diém t bang séhat Poloni bi phan ra

Npjo = Ng N =Ng—o 3N =3 Mo N~ 434107 ngt

4 4 4 Mpy,

. . N . s
Luong khi Hei sinh ra ¢ diéu kién tiéu chuan: V = He x22,4 thé so V =0,16 lit

Na
b) Nanglugng tda ra khi mét hat Po phan ra: AE = Amc? = [mpo -mg, — mpb] c?
AE = [209, 9828—205,9744 — 4, 0045] x931= 6,424 MeV.
Ning lugng toa ra khi 2g Po phan rd hét: E= N AE =3, 683x10%°MeV MeV
¢) Tinh dong nang cua hat .Theo dinh luat bao toan nang luwong va dong luong:
AE=K,+Kyx =6,424 (1)
P.+Px =0 < P2 =R}
m
2ma.Ka:2mx.KX :>Kx :_(XKOL (2)
My
m my .AE .
Thay (2) vao (1) taco: AE=K , +—%K, =K, =—2"— Thay s6 K, = 6,3 MeV.
My My +Mg

Bai 12.Ngudi ta dung proton c6 dong ning W = 5,58MeV bén pha hat nhin ff’ Na ding yén, tao ra phan ung:
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p+ff Na —>ﬁ Ne+ o
1) Néu cac dinh luat bao toan trong phan (g hat nhan va céu tao cua hat nhan Ne.
2) Biét dong nang cua hat o 1a W, = 6,6 MeV, tinh dong nang cua hat nhan Ne.
Cho m, = 1,0073u; my, = 22,985u; Me = 19,9869u; m, = 4,9915; lu = 931MeV / c%.
Giai . 1) Trong phan rng hat nhan s6 nucléon dugc bao toan
Trong phan Ung hat nhan dién tich dugc bao toan
Trong phan ng hat nhan dong lugng va nang lugng dugc bao toan
Taco:1+23=A+4=A=20
1+11=7Z2+2=272=10
Hat nhan Nedn (Ne) c6 10 proton va 10 notron
2) Taco (my+my,)c® + W, = (Mye + mMy)c + Wy + W,
= Wi = (M + Myz — Mye - M) + Wy — W,
Thé s6: Wye = 39 x 10 x 931 — 102= 3,63 — 1,02 = 2,61 MeV

Bai 13. Hat nhan phong xa 5" U phat ra hat o
a) Viét phuong trinh phan &ng
b) Tinh nang lugng toa ra (dudi dang dong nang cua hat o va hat nhan con). Tinh dong nang cua hat o va hat

Cho m,=233,9904u; m, =229,9737y;

nhan con. MeV

CZ

m_, =4,0015u; u=1,66055x10*kg=931

Gidi.a) Viét phuong trinh phanung: 5'U — jHe+2Th

Dinh luat bao toan sb khéi: 234=4+A = A=230
Dinh luat bao toan dién tich: 92=2+Z2=>Z =90 Vay o U — jHe+3’Th

O=m_V, +myVy

b) Ap dung dinh luat bao toan dong luong: m.V
= Vy=—2¢

X

@
My
- Ap dung dinh luat bao toan ning luong: muc2 = m(XC2 +W,, + mX02 + Wy
W=W_ +W, =(m,—m_ —m,)C?=14,15MeV
1 1

W, ==m_VZ?, W, ==—m, V2
- Nang lugng toa ra: 2 2
w = M Ww=2301415-13 91meVv
“om,+my 234
m
W, =—=— W=0,24MeV
m, +m,

Bai 14. Bin hat a c6 dong nang E_=4MeV vao hat nhan 3, Alding yén. Sau phan tng c6 suat hién hat nhan PP .

a/ Viét phuong trinh phan tng hat nhan ?

b/ Phan tng trén thu hay toa nang luong ? tinh nang luong do ?

¢/ Biét hat nhan sinh ra cung v&i photpho sau phan ing chuyén dong theo phuong vudng gdoc véi phuong hat anpha Hay
tinh déng ning cta n6 va dong ning ctia phdtpho ? Cho biét khdi lwong cia cac hat nhan : m,=4,0015u, m, = 1,0087u,
me = 29,97005u , My = 26,97435u , 1u = 931MeV/c? .
Giai :

a/ Phuong trinh phan tmg hat nhan : 5 He+3.Al>2P+5X .
+ Theo dinh luat bao toan sé khéi: A=(4+27)-30=1.

+ Theo dinh luat bao toan nguyén tirsd : Z=(2+13)-15=0 V_u’ P,
Do 1a notron 01 n.

Phuong trinh phan tng day dii : 5 He+3,Al>22P+in .

b/ AM =My —M = (m_+ my) — (Mp + m,) =—0,0029u < 0 => Py
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Phan tng thu ning lugng . AE = AMc? = —0,0029.931 = — 2,7 MeV . .
¢/ ap dung dinh luat bao toan dong lugng va dinh luat bao toan nang lugng toan phan :

o =P, +Pp (1); E,+ (M, +ma)c?= (my+mp)c? + En+ Ep (2)

Trong hinh v& p_(; X p_r; ; p—P lan luot 1a cac véc to dong lugng cua cac hat a ; n; P . Vi hat nhan
nhom ding yénnén Py =0vaEan=0; E_; E,; Ep lan luot 1a dong nang cua cac hat anpha , cua

notron va cua phétpho (¢ ddy c¢6 su bao toan ning luong toan phan bao gdm ci ning lwong nghi va dong ning cia cac
hat)

Theo d bai ta co : V, vudng goc véi V nghiala p, vudng goc voi P, (Hinh v&) nén ta co :

P2 +p.2=p,2(3) . Giita dong luong va dong nang co méi lién hé : p> = 2mE

. m m
Ta viét lai 3) 2m, E_ +2m,E, = 2mpEp => Ep = —* nE.(4).
P P
Thay (4) vao (2) chd y AE = [(m + mp) — (Mp + my)]c® = AMC? ta dugc :

m m
AE+(1+ —)E, =(1+ —)E,ritra: E,=0,56 MeV ; E, = 0,74 MeV ;
m

P P

\ . m_ E
Goi o la goc gittappva p, tacod: tga:&: n_n
p

o a o

= 0,575=>a0,=30°.

Do d6 goc giira phuong chuyén dong ctia n va hat nhan P 1a : 90° + 30° = 120° .
Bai 15. Mau chat phong xa Poloni “, PO ¢6 khdi lugng m = 2.1g phong xa chuyén thanh hat nhan X. Poloni ¢6 chu ki
ban rd T = 138 ngay.

a) Sau bao lau trong mau c6 38.073x10% hat X.
b) Phan tng khong birc xa dién tir, hat, Po ding yén. Tinh dong néng cta hat X va hat .

Cho my, = 209.9373u; m,= 205.9294u; m = 4.0015u; 1u = 931.5 MCeV N, = 6.032x 1023h_af|
mo
Giai : a) Tinh thoi gian: Phuong trinh phong xa: %%0 Po —)‘21 He +206 Pb.
S hat tai thoi diém t = 0: Ng =1V N = 2= x6.023x10% = 60.23x10% ht .
A 210
S6 hat bj phan ra sau thoi giant: AN =Ny —N=Ng(1- e‘”),
et _NoAN_ gt No |
No Ny —AN
20
Thay s6 eM = 602'023)(10 5 = 27183re = A=1=t= T = 138 =199.1 ngay.
60.23x10°* —38.073x10 0.693 0.693

Sau 199.1 ngay c6 AN hat nhén bi phan rd, ciing 1a s6 hat X c6 trong mau.
b) Tinh déng nang:Theo dinh luét bao toan dong lugng: Ppo =Pg + P . Hat Po dimg yén
— Ppo =0 ned P, =P, Hay My Vg = My Vy :>m2v2 2v2:>mW =My Wiy
DBong nang cua hat nhan X: Wy, = Mo mx = 236 Ws,
Hay Wkgy =0.01942W5, Suy ra: Wi, = 5.848Mev; 22?2? Wi, =5.9616-5.848=0.114Mev
Theo dinh luét bao toan nang lugng
MpC? = (Mg, =My ) ¢ +Way, +Way
2

Wi Wex = (Mpy —my —m,)C
=(209.373—-4.0015-205.9294)x931.5
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Hay Wi, +Wey = 5.9616 Mev. Suy ra: Wi, = 5.848 Mev; Wi, =5.9616 — 5.848 = 0.114 MeV

Bai 16. Ding mét proton c6 dong nang 5,45 MeV ban vao hat nhan j Be dang dimg yén. Phan ing tao ra hat nhan X va hat
o. Hat a bay ra theo phuong vudéng goc voi phuong t6i cia proton va co dong nang 4 MeV. Tinh dong néng cua hat nhan X
va ning lugng toa ra trong phan tmg nay. Lay khoi luong cac hat tinh theo don vi khdi lugng nguyén tir bang s6 khéi cua
chang.

- -

- - - - -

Gidi. Theo dinh luét bao toan dong luong ta co: P, = P, + Py . Vivplv,= P, LpP,=> pi = pi + pi

1 2 _ 1 2 l 2 _ _ de + 4Wd‘a _
= 2mx5 myVy = 2mpE mpVy + 2ma§ myVy hay 2myWyx = 2myWy, + 2mWee™> Wax = T = 3,575 MeV.
Theo dinh luat bao toan nang lugng ta co: (m, + mBe)02 + Wy = (Mg, + mx)c2 + Wy + Wiax
Nang lugng téa ra: AW = (m, + Mge - M, - mx)c2 = Wio + Wax - Wy, = 2,125 MeV.
Bai 16b: Nguoi ta dung Proton cé dong nang K, = 5,45 MeV ban pha hat nhan Be dang yén sinh ra hat o0 va hat nhan
liti (Li). Biét rang hat nhan o sinh ra c6 dong ning K, =4 MeV va chuyén dong theo phu'ong vuong gbéc véi phuong

chuyén dong ciia Proton ban dau. Cho khdi lugng cac hat nhan tinh theo don vi u x4p xi bang sd kho1 cta n6. bong nang
cta hat nhan Liti sinh ra la
A. 1,450 MeV. B.3,575MeV. C. 14,50 MeV. D.0,3575 MeV.

1 9 4 61 -
Giai 1: Phuong trinh phan ing: ; P+,Be—>,He+ LI

Theo PL béo toan dong lugng: e o> —
Ppo =Py + Py Vp

I:)in: Pa2+Pp2
m, K, +m K,

2my K = 2m K, + 2mpr =K = —> N
m; Pa el
4.4+5,45
K= ————— =3,575 (MeV) . —»
6 -+ Po
Bai 16¢c: Dung hat Proton c6 dong nang K p = 5,45 MeV bén vao hat nhan | —
Pui

Beri dtmg yén tao nén phan tng: [H + /Be — JH_ + SLi.
Hé li sinh ra bay theo phuong vudng goc v6i phuong chuyén dong ctia Proton.
Biét dong ning cua Héli 1a K, =4MeV va khéi lugng céc hat tinh theo don vi u bang s khéi cua chung. Pong ning hat
nhan Liti ¢6 gia tri:

A.46565MeV; B.3575Mev |

Gidi 2: Theo DL bao toan dong luong: P,= Py + Py

Do hat héli bay ra theo phuong vudng goc vai hat Proton:

Taco: Pzp + che = P2|i

2

C. 46,565 eV ; D. 3,575 eV.

Ma: dong nang K = 2P_m thay vao, ta co: 2myK, + 2mpKpe = 2m;K;;

= Kji = (MK, + MpeKye)/my; thé s6 ta duge két qua
Kui = (4Ka + K, )/6 = 21,45/6 = 3,575(MeV/) Chon B

Bai_17. Hat nhan U dang dimg yén & trang thai tur do thi phong xa o Va tao thanh hat X. Cho ning lugng lién két riéng
cta hat o, hat X va hat U 1an luot 1a 7,15 MeV, 7,72 MeV va 7,65 MeV. Léy khéi luong cac hat tinh theo u xép xi 6 khéi
ctia chung. Pong ning cua hat a bang

A.12,06MeV. B. 14,10MeV. C. 15,26MeV. D. 13,86MeV.

Giai: Phuong trinh phan img ’5,U =>JHe + %5 X

\"
Theo PL bao toan dong lugng ta c6 myV, = MyVy => V_a = m— = T =575
X
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Goi dong nang cac hat X va hat a 1a Wy va W,
W, myv: m, 115 115

115
W = = oSS W, s S (Wi W, ) = S AE (1)
«  mviom 2 117 117

my = 234U - Amy. ; My = 230U - Amy ; M, = 4uU - Am,
Nang lugng toa ra trong phan tng dudi dang ddng nang cua cac hat::
AE = (my — My - m,)c? = (Amy + Am, - Amy)c? =
Wix + Wi - Wi = 230,7,72 + 4. 7,15 - 234.7,65 (MeV) = 14,1 MeV
AE =Wy + W, = 14,1 MeV (2)

115
Tir (1) va (2) ta c6: W = 77— - 14,1 MeV = 13,85897 MeV = 13,86 MeV.Chon D

Bai 18:Bén hat o c6 dong ning 18 MeV vao hat nhan %4 N dung yén ta c6 phan ing o +$4 N —)? O+p. Biét cac hat
nhan sinh ra ciing véc to van toc. Cho m, = 4,0015u; m p = 1,0072u; my =13,9992u; m =16,9947u; chou =931

MeV/c?. Bong ning cua hat proton sinh ra cé gid tri 1a bao nhiéu?

A. 0,111 MeV B. 0,555MeV C. 0,333 MeV D. Pap sb khac
Giai:Ning lugng phan tng thu : AE = (m,, + my - Mo —m, ) uc’ = - 0,0012uc’ = - 1,1172 MeV
K, + K, = K, + AE =16,8828 MeV

2 m._v?2 K m K
Ko = MoVo ; Kp:—p P méVo=Vp=>—p=—p=i:> L= L =
2 2 Ko m, 17 KO+Kp 17+1
Ko, +K
K, = 018 P =16,f:28 =0,9379MeV Chon D

Bai_18b. Bin hat o c6 dong ning 18 MeV vao hat nhin %4 N ding yén ta c6 phan ing o +$4 N —)? O+p. Biét cac
hat nhan sinh ra ciing( véc to van téc). Cho m, = 4,0015u; m o = 1,0072u; my = 13,9992u; m =16,9947u; cho u = 931
MeV/c?. Pong ning cua hat proton sinh ra c6 gia tri 1a bao nhiéu?

A. 0,111 MeV B. 0,222MeV C. 0,333 MeV D. 0,444 MeV
Giai:Ap dung PLBTDL: P, + Py = Po + P, . Do 2 hat sinh ra ¢6 cling véc to van tbc nén:
_ P,
=(mg+m )V >V =
p{l ( (] p) - (mo + mp)
v p? __2m,K,
(Mg +m,)? (Mg +m,)?
A = , \ 1, m.m,.K,
Dong nang cua hat proton la: K, = —-m v* = ————==0,224 MeV .
2 (Mg +m,)

Bai 19: nguoi ta dung hat proton co dong ning 2,69 MeV ban vao hat nhan Liti dimg yén ta thu dugc 2 hat a ¢ cing
dong nang . cho m, = 1,,0073u; my; = 7,0144u; m , =4,0015u ; 1u = 931 MeV/c? . Tinh dong nang va van tdc cua mdi
hat o tao thanh?

A. 9,755 MeV ; 3,2.10'm/s B.10,5 MeV : 2,2.10" m/s
C. 10,55 MeV ; 3,2.10" m/s D. 9,755.10" ; 2,2.10" m/s.
Giai 1:Nang luong ctia phan Gmg hatnhan 1a: Q =(Mp—M).c> =0,0187uc® = 17,4097 MeV.

, +W
Ap dung dinh luat bao toan nang luong tacé Q +Wy=2W = W = Q P

=10,05MeV
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. . 2W
Van toc cia moi hata 1la: v=¢ | ——% — =2,2.10'm/s. = Chon déap an B.
931.4,0015

Giai 2:Phuong trinh: }p+ /Li—— ja+ ;o Nangluong cua phan tng hat nhéan 1a:

E =( Mruse — Msay ).C2 =0,0187uc? = 17,4097 MeV > 0 Vay phan tng téa nang lugng.

Ap dung dinh luat bao toan ning lugng ta co: Ko+ Ki+AE=K,+ K,
2

m,:
<=>2,69 + 0 + 17,4097 = 2K, =>K, = 10,04985MeV ~ 10,5MeV K, = — 2V A ¢

v6i K, =10,04985MeV = 10,04985.1,6.10"° = 1,607976.10*J ; m, = 4,0015u = 4,0015.1,66055.10*’kg
Viy van toc cia mdi hat o tao thanh: v, = 2,199.10'm/s ~2,2.10’m/s.

Bai 20:Trong qua trinh va cham tryc di¢n gitra mot électron va mot pozitron, c6 sy huy cdp tao thanh hai ph6ton co6 nang
luong 2 MeV chuyén dong theo hai chiéu nguge nhau. Cho m, = 0,511 MeV/c®. Pong ning ciia hai hat trudc khi va cham
la

A. 1,489 MeV. B. 0,745 MeV. C. 2,98 MeV. D. 2,235 MeV.

Gidi:Nang lugng 2 photon sau khi huy cap: 4MeV.

Theo bdo toan nang lugng nd chinh 1a niang lugng nghi va dong nang cua hai hat trudc phan tng

Ning luong nghi hai hat trugc phan timg: E=2.m.c?=1,022 MeV

Vay dong nang ctia mot hat trude huy cap la: Wy=(4-1,022)/2=1,489 MeV. Chon A

Bal 21: M6t notoron c¢6 dong ning W, = 1,1 MeV bin vao hat nhan Liti ding yén gy ra phan tng;
3 n+ §Li— X+ jHe.Cho m,=1,00866 u;m, = 3,01600u ; M, = 4,0016u; m,; = 6,00808u.
Biét hat nhan He bay ra vuéng goc v6i hat nhan X. Dong niang ciia hat nhan X va He lan luot 1 :

A.0,12 MeV & 0,18 MeV B.0,1 MeV & 0,2 MeV

C.0,18 MeV & 0,12 MeV D.0,2 MeV & 0,1 MeV

Giai: Ta c6 nang luong ctia phan tmg: Q = ( my+ Mu—m ,—m .).C°> =-0,8 MeV (day la phan ing thu ning lugng )
- - —

- Ap dung dinh ludt bao toan dong lugng: pn= pye+ Py < P2 =P3, + Py
= 2m,\W,= 2mye W e + 2m, W, (1)

- Ap dung dinh luat bao toan nang lugng :Q =W, +W . —W,=-0,8 (2)

AWy, +3Wy :1,1<:> {WHe =0,2

MeV = Chon B.
Wy =01

Tu (1),(2) ta c6 hé phuong trinh:
(1,2 phuong {WHe Wy =03
Bai 22: Nguodi ta ding proton bin vao hat nhan 2 ,Be dung yén. Sau phan tng sinh ra hai hat la He va ZAX Biét
dong nang cua proton va cua hat nhan He lan luot la Kp=5,45 MeV; Ky = 4MeV. Hat nhan He sinh ra c6 van tbe
vudng goc v6i van tde ctia proton. Tinh dong ning cua hat X. Biét ti s6 khéi luong bang ti sé s6 khdi. Bo qua buc xa
nang lugng tia y trong phan tng :
5,375 MeV B. 9,45MeV C. 7,375MeV D. 3,575 MeV
Giai:;H+Be — jHe+3X va v, Lv, = p,. Lp, => cos(P,.,P,)=0
Ap dung dinh luat bao toan dong lugng: P, =P +Px => Py —Pre =Px =>P% +P5 =P

m.K,, +m_.K

2mgk,, +2m_k,. =2m.k, =>k, =—H-"_—FHefe —3 575MeV Chen D
mX

Bai 23. Bén hat vao hat Nito ( %/N) ding yén. Sau phan 1 Ung sinh ra 1 hat proton va 1 hat nhén oxy. Céc hat sinh ra sau
phan mg c6 cling vecto van toc va cling phuong v6 vén tc cua hat . Phan umg trén thu nang luong 1al.21MeV. Tinh dong
ning cua hat , proton, va hat nhan oxy. Coi khdi lwong cac hat x4p xi s6 khéi.

Giai_: phuong trinh phan Gng gHe + lélN - iH + 1870
vi vén tdc cac hat ciing phuong, nén theo dinh luat bao toan ning lugng ta co:
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m,V,
My + Mg

V6i v 1a van toc céu hat nhan H va O
Tong dong nang cau H va O la K=Ky+K,

myV, =(my +my )V =V =

_1 2_1 MV - Mg K=tk =2k
K_Z(mH+m°)V _Z(mH+m°)'(mH +m0)'Ka_(mH+mo)'K“ 1+17 “ 9
Theo dinh luat bao toan nang luong: AE =K -K

2 7 _9x1.21

=-121=CK,-K, = -Ka=121= K, === =156MeV

Vi véan toc cua H va O bang nhau dong ning ti 18 vé khdi lwong

Ka Ko _KutK, Ky K, _K

0

E m, m,+m, 1 17 18
Bai 24: Hat proton c6 dong ning 5,48 MeV duoc bin vao hat nhan f Be dimng yén gy ra phan g hat nhin,sau phan tng
thu dugc hat nhan § Li va hat X.Biét hat X bay ra voi dong ning 4 MeV theo hudng vudéng goc véi hudng chuyén dong
cua hat proton tdi (lay khoi lugng cac hat nhan tinh theo don vi u gan bang so khoi). Vén toc cia hat nhan Li la:
A. 0,824.10° (m/s) B. 1,07.10° (m/s) C. 10,7.10°(m/s)D. 8,24.10° (m/s)
Gidi:+ Ap dung dinh luat BT dong luong: P, = P,; + Py Vi(Py L P,) = P = Px + P;
my Ky +m, K,

=m K, =m,K, +m K, =K = - = K; =358(Mev) =5,728.10°(J);
]

+Véi my, =6u = 6.1,66055.10" =9,9633.10 %" (kg) = V,; = /ﬁ =10,7.10°(m/s). Chon C
r.nLi

Bai 25.Hat nhan Z%SPO dung yén phong xa ra mot hat , bién d6i thanh hat nhan fF’b c6 kem theo mdt photon

1) Viét phuong trinh phan tmg, xac dinh A,Z.

2) Bang thuc nghiém, ngudi ta do duge dong ning cua hat 13 6,18 MeV. Tinh dong ning cta hat nhan Pb theo don
vi MeV.

3) Tinh budc soéng cua birc xa .

Cho: Mp, = 209,9828u; My = 4,0015u; mp, =205,9744u; h=6,625x10"4Js; c= 3x108m/s; u= 931M2V :
C

Giéi :1) Phuong trinh phong xa la: Z%QPO - ‘lee+ 2gg Pb+y
2) Tinh Kpy: Theo dinh ludt bao toan dong lugng: 0= My Ve + mpb@ hay MpyeVhe + MpyVipy

m .V2 m .V2
= mHe.% = mpr = mHe.KHe = mpoKpb
K pp = MHeKhe _ X618 15 0y,
Mpy, 206

3) Tinh budc song cta buc xa .
D6 hut khéi Am =mpy —(Mpy + My ) = AE =] Mpo —(Mpp + Myye ) | ¢ = 6,424 Mev
hc

Nang lugng ctia photon : €= Y = AE—(Kpb +K He) =0,124 MeV

hc
0,124x10°x1, 6x10~1°

=10x107*? = = 10pm

Buéc song ciabliic xa: A =
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Bai 26: Dudi tac dung ctia mot birc xa gamma. Hat nhan C12 bién thanh 3 hat a. Cho 4,0015u ; 11,9968u lan luot 1a khi
luong cua hat o va hat nhan C. Budc song dai nhét ctia photon y dé phan tng c6 thé xay ra la:

A.2,96.10% m B.2,96.10™ m C.3,01.10"m D.1,7.10%m

Giai 1:Dinh luat bao toan nang luong: € + me.c = 3.m(,.C2.

& = hc/h = (3.m, - mg).c* = 7,17255 MeV.

Budc song dai nhat: A = he/7,17255.1,6.10™ = 1,7318.10™ m. Chon D.

Giai 2: Ning luong t6i thiéu dé phan g xay ra:

AE = (mcy, - 3m,)931,5 = -7,17255(MeV) = -1,147608.10%(J)

=1,73186.10™%(M) = A ;e Chon D.

e Nang lugng cua photon &> |[AE| =A<

c
|AE|
Bai 27: Nguoi ta ding hat proton bin vao hat nhan °Be, dting yén dé gay ra phan tng 'p +/Be —*X +2Li. Biét dong
nang cua cac hat p, X va g Li 1an luot 14 5,45 MeV ; 4 MeV va 3,575 MeV. Léy khéi lugng cac hat nhan theo don vi u
gan dang bang khéi sb ciia chung. Goc 1ap bai hudng chuyén dong ciia cac hat p va X 1a:

A. 45° B. 60° C. 90° D. 120°

Gidi 1: K, =5,45 MeV ; Kge =0MeV ; Kx=4MeV; K.=3575MeV; pg =0 vidingyén

- - - -

Po = Px+ Py < Pp= Px = Py < (P,= Px)* = (pu)°
< p5—2p,.Py COSa + Py = P

Ap dung dinh luat bao toan dong lugng:
< 2my K, —2.J2m, K . J2.m, K, cosa +2m, K, =2m K,

& my K, =2.Jmy K, Jm, K, cosa+m, K, =m.K,

= cosa =0=a=90°
Giai 2:
Kp =545MeV; Kg.=0MeV; Kx=4MeV; Ky=3575MeV; pge=0viding yén
Ap dung dinh luat bao toan dong lugng:
Pp = Pyt Pu © Pp= Px = P & (P, = Px)* = (Pu)°
& P, +2p,.Py.cOSa+ Py = Py,

< 2m K, +2,J2m K, .2m, K, cosa+2m, K, =2m, K,

<m K, +2.,fmp.Kp .,/mX Ky .cosa+m, K, =m,.K;

< 1%5, 45+2.4}mp.Kp.Q/mx.KX .Cosa+4*4=6%*3,575

< 21,45+ 2., fmp.Kp .me K, cosa =21,45= cosa =0=>  =90°

Bai 28: Ngudi ta ding hat proton ban vao hat nhan ‘sLi ding yén, dé gy ra phan ung P + 'sLi — 20 . Biét phan tng
téa nang lugng va hai hat o c6 cung dong niang. LAy khéi lugng cac hat theo don vi u gin bang sé khéi cta ching. Goc
tao boi hudng cua cac hat o c6 thé la:
A. Cogiatribitki.  B.60°C. 160°D. 120°
— —> —»
Giai: Theo DL bao toan dong lugng: Pp= Py + Py
P°=2mK K la dong ning

cosﬂ—i—l 2meKp 1 MK, 1 mpK, 1 1K,
2 2P, 2\2m,K, 2\mK, 2\m,K, 2|4K,
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1 [K,
cos— == |—
2 4\K

a

Kp=2K, - AE => Kp + AE = 2K, => Kp< 2K, =>

K 2K .
cos? =1 [Ke 1 J2K, V2 o, 69,3° hay @> 138,68° => Chon C: géc ¢ c6 thé 160°
2 " 4\K, 4\ K 4 2

a

Bai 29. Ding p ¢6 dong nang K, ban vao hat nhan .Be dimg yén giy ra phan Gmg: P+ ,Be — a+ SLi . Phan tng nay
toa ra ndng luong bing W=2,1MeV . Hat nhan sLi va hat @ bay ra véi cac dong ning lan luot bing K, =3,58MeV
va K, =4MeV . Tinh gdc giita cic huéng chuyén dong cua hat @ va hat p (ly gan ding khéi lugng cac hat nhan, tinh
theo don vi u, bang so khoi).

A. 45°, B. 90°. c. 75°. D. 120°, g
Gidi: Dong nang cua proton: K; = K; + K3 - AE=5,48 MeV 3w
2 2 N
e L mv P N
Goi P 1a dong lugng cua mot vat; P=mv; K= = — '
2 2m [0 N —
P.? = 2miK; = 2uKy; Py’ = 2mpK, = 12uK; ; P3* = 2msK; = 8uK, —*> P,
eI
P,% = Py? + P> — 2P;P5C0S0 <
P?+P2-P? 2K,+8K,-12K P
S : 2 =0=>¢=90Chon B

cosp =

2PP, 2 /16K K,

Bai 30. Cho proton c6 dong ning 1,46 MeV ban pha hat nhan ; Li dang ding yén sinh ra hai hat o c6 cung dong nang. Xac

dinh gbc hop bai cac véc to van tdc cua hai hat o sau phan tng. Biét m, =1,0073 u; m; =7,0142u; m,=4,0015uvalu=
931,5 MeV/c%.

- - -

Gidi . Theo dinh lut bio toan dong luong tacd: P, = P,y + P,, = pf, =p2,+ P2, + 2PuaPusCOSo.
2mW, -4m W, mW, -2m W,
4m W, S 2m W,

Theo dinh luat bao toan nang luong: (m, +my)c’ W, = 2m,c® + 2W,,
(m, +m; —2m_)c’ +W
2

).

Vi Pt = Poz = P VA P° = 2MW,= COSQ =

= W, = P =9,3464 MeV. (2). Tir (1) va (2) suy ra: cose = - 0,98 = c05168,5°=>¢ = 168,5°.

Bai 31: Cho protén c6 dong ning Kp = 2,25MeV ban pha hat nhan Liti Li ding yén. Sau phan tng xuét hién hai hat X
gidng nhau, c6 cung dong nang va c6 phuong chuyén dong hop voi phuong chuyén dong cua protén goc ¢ nhu nhau.

Cho biét my = 1,0073u; my; = 7,0142u; my = 4,0015u; 1u = 931,5 MeV/c?.Coi phéan tng khong kém theo phong xa gamma
gia tri cua goco la

A. 39,45° B. 41,35° C. 78,9 D. 83,7°. —
Gidi:Cong thirc lién h¢ gitta dong luwong va dong nang cua vat: M . Px
2 AN
K:P—:>P2:2mK . \\
2m
1 7y - 4 4
Phuong trinh phan tmg: 1H +3 LI — 2 X + 2 X 0 ¢ R ?
mp + my; = 8,0215u ; 2my = 8,0030u. & N T
Ning lugng phan tng toa ra : J
AE = (8,0215-8,0030)uc’ = 0,0185uc’= 17,23MeV
2Ky = Kp + AE = 19,48 MeV > Ky =9,74 MeV. Ly
Px
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2 2 2
Tamgiscomn: Px = Py + Py —2P, FB.cose

P, 1\/2mPKP _1\/2.1,0073.2,25

Coso=5p 72 2.4,0015.9,74

2m, K, 2

=0,1205729, Suyra¢@= 83,070' Chon D.

Bai_32.Dung proton bin vao hat nhan 37 Li déng yén tao ra hai hat nhan gidng nhau c6 cung dong ning, phan tng téa
nang lugng va khong kém tia phong xa khac. Lay khéi lugng cac hat bang s6 khdi tinh theo u. Goc gitta huéng chuyén
dong cta cac hat san pham c6 thé bang Pre
A. 30°. B. 60°. C. 120°. D. 150°.
Giai:;H+]Li —2,He
Do hai hat sinh ra la He cung dong néng nang nén hai hat cting dong luong.
Theo dé day la phan ung téa nang lugng nén dong nang ban dau nhé hon

1 1 P2 P
dong nang sau: E mHvﬁ, < E.ZmHevf,e - P,_? < % - PH <

J2

P, 1
Tatinh géc @ : coOsar =—— <— — a >69,3°
2PHe 2\/E e
Vay goc tao boi 2 hat sinhra ¢ > 2 =138,6°.Chon dap an D Phe

Bai 33: Dung proton bén vao Liti gdy ra phan tng: 'p+’Li — 2.%He Biét phan tmg téa ning luong. Hai hat {He c6
cung dong nang va hop véi nhau goc ¢. Khdi lugng cac hat nhan tinh theo u bang s6 khdi. Goc @ phai cé:
A. cosp< -0,875 B. cose> 0,875 C. cosp< - 0,75 D. cosep> 0,75

Giai 1:Ta co: Eg + K= E + 2Ky => Eg — E =2K}4e - K>0 ( do phan ung téa nang lugng) =>% <2 (1)

Theo dinh ludt bao toan dong luong: P, = Ppe; + Pres -

=> pi = pae + pf'e +2 pae COS@ (Hai hat nhan He c6 cung dong nang)

=> 2m,K, =2.2mpKe(1+C0s @ ) (p*=2mK) => m,K, =2myKpe(1+cos @)

. Ky _ 2m (1+cosg) _ 2.4(1+cos p)
K m 1

He P

Thé (2) vao (1) ta dugc : 8(1+cos @) <2 =>c0s @ < —0,75 (¢ >138°35 ) Chon C

=8(1+cosy) (2)

a

Giai 2:dat o =2« /‘\\
K Tl
P, =2cosaP, = K =16cos’aK, = K—” =16c0s’c \ 5

1
CoSa > —+—=
- K
taco-Kp+AE:2Ka:>Kp—2Ka>O:K—p>2: 2“/51 . Chon C
“ CoSa < ——=

2\2

= cosp <—0,75

Bai 34.Nguoi ta dung hat nhan proton bin vao hat nhan bia dang dimg yén giy ra phan tng tao thanh hai hat nhan gidng
nhau bay ra cung dong niang va theo cac hudng lap voi nhau mot goc 120 O Biét s6 khdi hat nhan bia 16n hon 3. Két ludn
ndo sau day la ding?

A. Khong du dir kién dé két luan. . B. Phan tng trén 1a phan tmg thu nang lugng.

C. Nang lugng trao doi cua phan Ung trén bang 0. D. Phén tGng trén l1a phan g tod nang lugng.
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A+l
Giai : Phuong trinh phan tmg hat nhan: ;H+,X —22,Y
2

Do 2 hat tao thanh cung dong nang turc la chiing cung dong lugng N
tir bao toan dong lwong( hinh v&) ta c6 N
Py=Py e
Lay khoi lugng ctia cac hat bang s6 khoi N
cua chung N 60° .
(mv)* _ (my v )° ' »
M.V= My.Vy — > T 3 —>mW, =m, W,
A+l
_)Wd = (T)Wd /’/
A+l,.. 3-A Py

AE =2W, —W, = 2W, — 5 W, = _2 W, <0 do A>3

bay la phan tng thu nang lugng
3

Bai 35:Cho phan trng hat nhan (:)Ln + gLi — 7H+0 . Hat nhén gLi dung yén, notron ¢6 dong nang K, = 2 Mev. Hat &

va hat nhan ?_H bay ra theo cac hudng hop voi hudng ti cia notron nhitng goc twong tng bang 6 = 15° va ¢ = 30°. Lay

ti s giira cac khdi lwong hat nhan bang ti s6 gitta cac s6 khdi cua chung. Bo qua birc xa gamma. Hoi phan tmg téa hay thu

bao nhiéu nang lugng ?
A. Thu 1,66 Mev. B Toa 1,52 Mev. C. Té6a 1,66 Mev. D. Thu 1,52 Mev
Giai:Theo dinh 1y ham s0 sin trong tam giac ta c6 :

pa _ pH pn ma'Ka_mH'KH mn'Kn

- =— =— = — =— =—
sing sin@ sin180—-p-6) sinp  sin®d  sin*(180—¢—6)

fa2
K,=— ke SO _ 4 o5Mmev)
sin“(180-¢p—-6) m,
m,.K, ST

= 0,0893(MeV)

K =— .
"osin“(180-¢p—-60) m,
Theo dinh ludt bao toan nang luong : K, +AE =K, +K = AE =K, +K_ —K, =1,66MeV
Bai gidi 2:Theo DLBT dong lugngtaco: P, =Py +p, (1)

Chiéu (1) 1én phuong cua P, va phuong vudng goc véi P, , ta duge P,

pn = paCOSQ‘F pHCOS(D /'\\\\
p, sing=p,_sing

Véi p? =2mK \ R
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JmK, =m K, cosd+m, K, cosp

Tacod: . . 3|n6’
vam,K,sin?p=m_K_sin’0=K,, =

mH sing

Thay vao phuong trinh trén ta tinh dugc Ky va Ko
Roi thay vao biéu thie: AE =K, + K, —K_=-1,66MeV .Pu thu ning lugng. Chen A

Bai 36: Bin mot hat proton vao hat nhat J Li dang dting yén. Phan tmg hat nhan tao ra hai hat giéng nhau c6 ciing toc do va
hop v6i phuong chuyén dong cua proton goc 30°. Lay khdi lugng cac hat nhan theo don vi u bang sb khéi. Ti s6 do 16n véan
toc cua hat proton va cia hat X 1a

A 4413 B.24/3. C.4. D. 2.

Giai 1: D.luat bao toan dong luong E =Py, +Pyx, ; (px1 » Px, ) =60°

Pl = Px + Pk +2pi-C060° =3p;
Binh phuong ta dugc: MV, =MV, \/5 Chon A
v, m ?‘
—~ H _ x_\/§ =43
v, m,
Gidi 2: p, = 2p,0s30° = /3 p,

=>myV, = x/§mava=>v = «/5.4va=>v/va:4\/§
pYp p p

Bai 37:Bén hat n ¢6 dong nang qlél 2MeV vao hat nhan Li(A=6,Z=3) dung yéq thi thu dugc hat anpha va hat nhan X.Hat
anpha va hat X c6 hudng chuyén dong hop voi hudng téi cia hat n cac goc lan lugt 1a 25d6 va 30d6 . Phan ing nay toa
hay thu nang lugng bao nhiéu? (Pap an la thu 1.637 MeV)

Giai:phan ung :én+ gLi — gHe+ éX Hay —> éX = iH

P
Theo dinh Iy ham s sin trong tam giac ta co: /
Po _ Pu _ Pn ma'Ka _ mH'KH mn'Kn \' .

- - . - . = -2 - -2 )
sinp sind sin(180—-¢p—-6) sin“ep sin“d  sin“(180—¢p-0)

. 2
K, =——rmto SN0 _ 4 1863(Mev)
sin“(180—¢p—-6) m,
. 2
K, m, K, SN0 _ 5,17745(MeV )(voi - m,, =3)

sin*(180-¢—-0) m,
Theo dinh luét bao toan nang lugng ;
K,+AE=K, +K, = AE=K, +K_ —-K, 6 =-1,636MeV . Vay phan tng thu nhiét 1,636MeV.

Bai 38. (Pé PH — CP 2011) Bin mdt proton vao hat nhan LLi dimg yén. Phan tmg tao ra hai hat nhan X gidng nhau

bay ra voi cung tdc do va theo cac phuong hop vo1 phuong t6i cua proton cac goc bang nhau 1 60°. Lay khdi lugng ciia
mbi hat nhan tinh theo don vi u bang s6 khdi ctia né. Ti sd giita toc do cta proton va toc dd do ciia hat nhan X 1a

A 4. B. l C.2 D.

- 2
Giai: Phuong trinh phan (mg hat nhan | p+/Li—, He+,He

M|

Ap dung dinh luét bao toan dong luong, Pp = Pa + Pa tir hinh v&
My

He mp

=4 Chon A

v
Pp=Pres>m v, =m va :>V—p=
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Bai 39: Ban mot hat proton c6 khdi lwgng m, vao hat nhan 4Li deng yén. Phan ing tao ra hai hat nhan X giéng nhau

bay ra véi van tf')c c6 cung do 16n va c6 phuong vudng goc véi nhau. Néu xem gan dung khdi lwgng hat nhén theo don

vi U bang s6 khoi cua nd thi ti s6 toc d6 V’cua hat X va V cua hat proton la:

\'% 2 Vo1 \'% 2 \A |

\Y 4 vV 4 V 8 vV 2
1 7 s 4

Giai 1:1 P+3L1 —>2,X

A

Theo PL bao toan dong luong : B =E+E ma:p=p.=meyv’; E J_E
=>p’=p,’ +p’ => (Mpv)* = 2(myv’)*
v 2

=>v= V2 4y =>vin=1/2 4=> VS PAP AN C
Giai 2:
+ Bdo toan dong luong ta co: P, =Py +Px, = p,zJ = p4 + p% + 2p5 cos90°

p, =20y SAV=ZAN Yo 1 V2

vV 42 8
Bai 40: Bin hat notron c¢6 dong nang 1,6 MeV vao hat nhan ®Lis dang ding yén thi thu dugc hat o va hat X. Van
tdc cta hat a va hat X hop voi van tdc cua hat notron céc gbc lan luot 13 60° va 30° . Néu léy ti s6 khoi lugng ctia cac
hat nhan bang ti s s6 khéi ciia ching . Phan tmg téa hay thu bao nhiéu niang lugng ?

A. Téa 1,1 MeV B. Thu 1,5 MeV C. Téal,5MeV — D. Thul,1 MeV*

Giai : In+ SLi > o+ X Pagei
* Tir hinh v& :
+ Py = pxtan30° => p,2 = px¥/3 => 2m, K, = 2myKx/3 60° el —

=> Ky = 4K, (1) 5 » Dy
+p2 = p,2+ p => MK, = MK, + MKy => K, = 16K, 30

=>K, =0,1MeV ; Ky = 0,4MeV
* Theo DL BT NL : W + K, = K, + Ky =>W =-1,1MeV =>thu 1,1MeV /

Px

Bai 41: Hat nhan U234 dang dimg yén ¢ trang thai tyr do thi phéng xa o va tao thanh hat X. Cho ning luong lién két
riéng cua hat a, hat X va hat U lan luot1a 7,15 MeV, 7,72 MeV va 7,65 MeV. Léy khéi lugng cac hat tinh theo u Xép xi sb
khdi cua chiing. Pong ning cua hat o bang

A. 12,06 MeV. B. 14,10 MeV. C. 15,26 MeV. D. 13,86MeV.

Giai: Phuong trinh phan tmg ZS;U =>;He + 293(?X

U . Vo _ My 230
Theo DL béo toan dong lugng ta c6 myV, = Myvx =>— = — = —— =575
Vy m, 4
Goi dong nang cac hat X va hat o.1a Wy va W,
W, mavi my 115 115 115
= = = ——=>W,= — (Wx+W, )= ——AE (1)
W, myv, M, 2 117 117

my = 234u - Amy. ; My = 230U - Amy ; m, = 4uU - Am,
Nang lugng toa ra trong phan trng dudi dang dong nang ciia cac hat:
AE = (my — My - M,)c? = (Amy + Am, - Amy)c® = Wik +Wie, -Wyy = 230,7,72 + 4.7,15 —234.7,65 (MeV) =14,1MeV

115
AE = Wy + W, = 14,1 MeV (2). Tir (1) v& (2) ta c6: Wo =77 14,1 MeV = 13,85897 MeV = 13,86 MeV.Chon D
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Bai_42: Nguoi ta diung proton ban pha hat nhan f Be dtmg yén. Phan ting cho ta hat @ va hat nhan X. Biét dong ning

cua proton la K, = 5,4 MeV, cua hat @ 1a K, =4,5 MeV, van tde cua proton va cia hat & vudng goc nhau. Léy khéi
lwong ciia mot hat nhan tinh bang don vi u ¢6 gia tri bang sb khdi A ciia chiing. Pong ning cua hat X 1a:

A. 3,9 MeVB. 3,0 MeV C.1,65 MeV D. 0,9 MeV

Gisi: PTPU: ;p+ ;Be— jHe+ JLi

T - 2 2 2 2.2 2.2 2.2
Taco: Py = Pre T PLi = Pui = Pre + Py = MV, = MV +MyVy,

1 2 | _ 1 2 1 2
= m; EmLiVLi =My EmHeVHe +my EmHVH

m, K, +m, K
=m,K, =m,.K,+m,K, => K, =—*"H_H 8 -39MeV Chon A
mLi
Bai 43:Cho phan tng hat nhan : T+ D — o + n. Cho bidt mr =3,016u; mp = 2,0136u; m, = 4,0015u; m, = 1,0087u; u =
931 MeV/c? Khing dinh nao sau dy lién quan dén phan tng hat nhan trén 1a dang ?
A. toa 18,06MeV B. thu 18,06MeV C.t6a11,02MeV  D. thu 11,02 MeV

Giai:Taco: T+D—oa+ntacd Me=my+mp; M=m +m,.ViM>M

=>Phén (ing toa ning lugng, ning lugng toa ra la : AE = AM.c* = (M, —M)c? =18,06 MeV => chon A

Bai 44:Ban hat O vao hat nhan N ta c6 phan tmg 4N + oo — 7O + p. Néu cac hat sinh ra c6 cling vecto van toc v.
Tinh ti s6 cua dong nang cua cac hat sinh ra va cac hat ban dau:
A.2/1 B.5/9 C.7/9 D.2/9
Giai :Ap dung dinh luat bo toan ning lugng: K +AE = K, + K » (Hat N ban dau dung yén)
Ap dung dinh luét bao toan dong luong: E@; = E + E,; .
Do céc hat sinh ra cing vecto van tocnén: P, =Py + P, «<>m,v, = (M, +m_ )v=18m v,

Binh phuong hai vé ta duoc (voi P? = 2mK)

2m K, =1822m K, «>2.4.K, =182.1K - K, =81K, . Ma % -To _y7
m
p P
. . Ko +K_ 18K
Ti s0 cua dong nang cua cac hat sinh ra va cc hat ban dau ° E = K P zgzg

Bai 45: Ban hat o vao hat nhan 4N dang dtng yén tao ra }H va *;O . Ning lugng cta phan tmg 13 -1,21MeV.Gia st
hai hat sinh ra c6 cuing vecto véan téc. Pong ning cia hat o 1a:(xem khdi luong hat nhan theo don vi u gan bang s6 khi
cua no)
Al,36MeV B:1,65MeV C:1,63MeV D:1,56MeV
Gidi 1:Phuong trinh phan tmg: , He+5N —IH+ YO. Phan tng thu ning luong : AE = 1,21 MeV

Theo PL bao toan dong lugng ta c6: myv, = (My + Mo )v (vdi v 1a van tdc cua hai hat sau phan ung)

mava 2 m V2 2
=>v= ——— = —V,; K= —=—% =2y,
m,+mg 9
2
m, +mx,)v m, +m 2 4
KH+KO= ( H O) - ( H O) (_)ZVaZ: _de = _Ka
2 2 9 9 9
2 7 9
Ko=Ky+ Ko+ AE => K, - §Ka = §Ka = AE =>Ka=7AE=1,5557 MeV =1,56 MeV. Chon D
Giai 2:
m,v 1
+&:M:_:>p0=17pH
Po  MeVy 17
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+ P, =Py +Po
Vi =Vo =>p,, " Po => Pu= Pr + Po = 18pn
p.’= 18% p’ => mK,= 18°my Ky => Ky = K,/81
K, myuv,2? 1
+ = THH - © =5 K= 17K, = K,.17/81
2
Ko mgv,” 17

+ Theo PL BT NL : W + K= Ky + Ko => - 1,21 + K, = K,.18/81 => K,~1,56 MeV

Bai 46: Ban hat o c6 dong ning 4MeV vao hat nhan 12N dang dung yén thi thu duoc mot hat prétén va mot hat nhan X.

Biét ma =4,0015u; my =16,9947u; my=13,9992u; mp =1,0073u; 1u=931MeV/c2; ¢ = 3.10® m/s2. Gia st hai hat sinh ra
c6 cung do 16n van téc. Pong ning va van toc caa proton sinh ra la:

A. Wd=0,5561 MeV; v =5,5.10°m/s. B. Wd=0,5561 MeV; v=5.10"m/s.

C. Wd=0,1561 MeV; v=5,5.10°m/s. D. Wd=0,1561 MeV; v=75.10°m/s.

Gidii: AE = (m, —m)c? = (4,0015+13,9992 —16,9947 —1,0073)uc? = —1,3.10 uc? = —1, 21MeV.

K, tAE=K, +K, =K, +K, =4-1,2103=2,7897/MeV

10997k, =K, 2073 _ (27897 -K).0,05027
1,0073 16,9947

My
My,
=>1,05927K, =0,16534552 => K, = 0,1561MeV

2K -13
va: V= = 2'0’1561'1’6'_19 =5,464841.10°m/s ~5,5.10°m/s
m 1,6727.10

p

Bai 47: Cho mdt hat nhan khdi luong A dang ding yén thi phan rd thanh hai hat nhan c6 khéi luong B va D (véi B < D).
Cho toc d6 anh sang trong chan khong 1a c¢. Dong nang cia hat B 16n hon dong nang hat D 1a

A (B+ D - A)(A+ B - D)c? B D(B + D — A)c?

' B+D ' B
c B(A—-B-D)c? D (D-B)(A-B-D)c?

' ' B+D
Giai: Goi dong nang cia B va D la Kg va Kp

2 2
\'
Kq = Bvg © Kp = DV . theo DL bdo toan dong lugng ta c6 Bvg = Dvp =8 = 2
2 2 v, B

Ning lugng phan tmg téara AE = (A - B -D)c? = Kg + Kp (1)

2 —_— p—
ﬁ:sz :2:>KB KDzD B(z) VaKB+KD=D+B (3)
K, Dvi B Ko B K, B
K, -K - - - —B-D)c?
Te(2Q)va(3): —>——2 _b-8B_, KB—KDzD B(KB+KD)=(D B)(A—B-D)c .Pap an D
Kg+K, D+B D+B D+B

Bai 48:Mot nguyén tir U235 phan hach téa ra 200MeV. Néu 2g chét d6 bi phan hach thi ning luong toa ra:
A.8,2.10" B. 16,4.10' C. 9,6.10"% D. 14,7.10")
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m
Giai:Tinh ning lugng téa ra khi m (g) U235 phan hach: E=N.AE = E.G,OZ&].O”.AE .

Néu tinh bang don vi J thi: IMeV =1,6.10 ™.
- Tuong dwong voi nang lugng do m(kg) nhién liéu téa ra: E=Q = A M véi A - ning sut téa nhiét ciia nhién liéu.
- Luong nuéc duoc dun soi: Q=M’c (100 — tp).

- Néang luong téara: E=N.AE = 2£35.6,023.1023.AE = %6,023.1023.200.1,6.10_13 =16,4.10"J. Chon B.

Bai 49:Nang luong toa ra cua 59 nhién liu trong phan tng  2H +°H — JHe+,n+17,6MeV la E; va ciia 5g nhién licu

trong phan tng ¢N+ ‘oU — 'S Xe + 22Sr +2.n +210 MeV 13 E,.Ta ¢

A. E1:2 E2 B. E1: 4E2 C. E1:12E2 D. E]_: Eg

2H  + H > fHe + n o+ 17,6(MeV):>AE1:%.NA.17,6:%.NA.17,6(MeV),(1)

2(gam) 3(gam)

5(gam)
;U o EXe + I + 2+ 210(MeV)= AE, = 11N, 210- 2N, 210(MeV),(2)
5(gam)
AE g.NA.17,6
T6 (1) vy (2) suy ra AEl =< ~4 < AE, = 4AE,

2 2 N,.210
235

Bai 50: Khdi lwong nghi cia éléctron 1a mo = 0,511MeV/c? ,véi ¢ 1a tc d6 anh sang trong chan khéng .Luc hat c6 dong
nang la W4= 0,8MeV thi dong lugng cia hat la:
A.p=0,9MeV/c B.p=25MeV/c C.p=12MeVic D.p=1,6MeV/c

2

. P
Giai: Pong lugng p=mv va dong nang: K =%mv2 =>Moi lién hé¢ : K 22— <=>P?=2mK =>P =+2mK
m

Thé sé6: P =+/2mK =/2.0,511.0,8 =0,90421MeV /¢ .Chon dép 4n A
Bai 51: Dung proton c6 dong ning 5,45 MeV ban pha hat nhan f Be ding yén sinh ra hat a va hat Li, trong d6 hat a c6
phuong chuyén dong vuéng goc véi phuong chuyén dong cua proton va co dong ning 1a 4 MeV. Biét khdi luong cac hat
nhan: m, = 1,0073u, my; = 6,0150u, m, = 4,0015u, va uc®=931,5 MeV. Xac dinh dong nang cua hat Li
A. 3,57 MeV B. 2,68 MeV C. 4,25 MeV D. 5,04 MeV
HD: Phén (g hat nhan: ;H+,;Be—,He+2Li
Dinh luat bdo toan dong luong: IsH = I_ja + I3|_i = ISI_i = IsH - Isa = (ISLi )2 = (ISH - I3a )2
Do vecto van tdc ciia hat anpha va proton vudng goc véi nhau nén ta c6: P = P7 + P?
Ta lai co: P? = 2mW, do d6 ta c6: 2m Wy p; = 2myWy s + 2m, Wy, — Wy, = 3,57 MeV
Bai 52: Hat o c6 dong ning W o = 4MeV bén vao hat nhan Nito dang dimg yén gay ra phan tng :
ot 1‘71 N —>%H + X. Tim ning luong ctiia phan tng va vén toc cua hat nhan X . Biét hai hat sinh ra c6 cung dong ning.
Cho m, =4,002603u ; my = 14,003074u; my = 1,0078252u; my = 16,999133u;1u = 931,5 MeV/c®

A. toa 11,93MeV; 0,399.10" m/s B. thu 11,93MeV; 0,399.10" m/s
C. toa 1,193MeV; 0,339.10" m/s D. thu 1,193MeV; 0,399.10" m/s.
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¢.TRAC NGHIEM:
Cau 1. Chét phong xa 210PO phat ra tia o va bién ddi thanh 2 Pb . Biét khéi lugng cac hat 1a mpp, = 205,9744u, mp, =
209,9828u, m,= 4,0026u. Gia sir hat nhan me ban dau dang yén va su phan ra khong phat ra tia o thi dong nang cua hat

nhan con la
A. 0,1MeV; B. 0,1MeV; C. 0,1MeV; D. 0,2MeV

CAau 2. Cho hat préton cé dong nang Kp = 1,8MeV bén vao hat nhan ;Li ding yén, sinh ra hai hat a ¢6 cung d6 16n van
tdc va khong sinh ra tia y va nhiét nang. Cho bié:c: mp = 1,0073u; mo = 4,0015u; my; = 7,0144u; 1u = 931MeV/c? =
1,66.10 *’kg. Pong ning ciia mdi hat méi sinh ra bang bao nhiéu?

A. K, =8,70485MeV. B.K,=19,60485MeV. C. K, =0,90000MeV. D. K, =7,80485MeV.

Céau 3. Cho hat protén c6 dong nang Kp = 1,8MeV ban vao hat nhan 37 Li dung yén, sinh ra hai hat o ¢6 cung d6 16n véan
tdc va khong sinh ra tia yrvé nhiét nang. Cho biét: mp = 1,0073u; ma = 4,0015u; my; = 7,0144u; 1u = 931MeV/c? =
1,66.10*27kg. Do 16n van toc cia cac hat moi sinh ra la:

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

-
CAau 4. Cho hat protoén cé dong nang Kp = 1,8MeV bén vao hat nhan 3 Li dang yén, sinh ra hai hat cé cung d6 16n van tde
va khong sinh ra tia y va nhiét nang. Cho biét: mp = 1,0073u; m, = 4,0015u; my; = 7,0144u; 1u = 931MeV/c? = 1,66.10
kg, PO 16n van te goc gitra van tde cac hat 1a bao nhiéu?

A. 83%5’; B. 167°30’; C.88%15". D. 178°30".
Cau 5. Dung hat proton c6 dong ning 1laWp = 5,58MeV bén vao hat nhan | 23 1 Na dang ding yén ta thu dugc hat o va hat
nhan Ne . cho rang khong c6 b xa y kém theo trong phan ing va dong nang hat a AW o =6,6 MeV cuia hat Ne la
2,64MeV .Tinh nang luong tod ra trong phan tmg va goc gitra vecto van tdc clia hat o va hat nhan Ne ?(xem khdi lugng

ctia hat nhan bang sé khdi ctia ching)

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

Cau 6. Dung hat proton c6 dong ning 1aWp = 3,6MeV bén vao hat nhan ;75 Li dang dung yén ta thu duoc2 hat X giéng hét
nhau c6 cung dong nang .tinh ddng nang cta mdi hat nhan X? Cho cho m, = 1,,0073u; my; = 7,0144u; m x =4,0015u ;

1u = 931 MeV/c?
A.8,5MeV B.9, 5MeV C.10,5MeV D.7,5MeV

Cau 7. Hat nhan phong xa P616ni 84 Po dung yén phat ra tia va sinh ra hat nhan con X. Biét rang mdi phan ng phan rd
ctia P6loni giai phong mot ning luong Q = 2,6MeV. Liy gan dung khdi lwong cac hat nhan theo s6 khéi A bang don vi u.
bong nang cua hat co6 gia tri
A. 2,15MeV B. 2,55MeV C. 2,75MeV D. 2,89MeV
Cau 8.Hat nhan zgg Ra dtmg yén phong xa va bién doi thanh hat nhan X, biét dong ning ciia hat 1a: W = 4,8 MeV. Lay
khdi lwong hat nhan tinh bang u bang s6 khdi cta chiing, ning lwong tda ra trong phan tmg trén bang

A.1.231 MeV B. 2,596 MeV C. 4,886 MeV D. 9,667 MeV
Cau 9: Cho phan tmg hat nhan: T + D —a. + n. Biét nang lugng lién két riéng cta hat nhan T 14 &7 = 2,823 (MeV), ning
luong lién két riéng cta a 12 g,= 7,0756 (MeV) va d6 hut khéi ciia D 14 0,0024u. Lay 1u = 931,5 (MeV/c?). Héi phan ting
toa bao nhiéu nang lugng?

A 17,17 MeV. B.20,17 MeV. C. 2,02 MeV. D.17,6 MeV.
Cau 10.Hat a c6 khoi luong 4,0013u dugce gia toc trong xichclotron ¢o tur truong B=1T. Bén vong cudi, quy dao cuia hat
c6 ban kinh R=1m. Nang lugng cua né khi do la:

A .25 MeV. B. 48 MeV. C.16 MeV. D 39 MeV.
Caéu 11. Hat nhan 252 Rnphong xa «. Phan trim ning lugng téa ra bién doi thanh dong ning cua hat a:
A. 76%. B.98%. C. 92%. D. 85%.

Cau 12: Dung hat protén c6 dong niang 1,6 MeV bén vao hat nhén liti (; Li ) ding yén. Gia sir sau phan tng thu dugc hai
hat giéng nhau ¢ cung dong nang va khong kem theo tia y. Biét nang luong toa ra cua phan tng 1a 17,4 MeV. Dong
nang ctia moi hat sinhra la :
A. 9,5 MeV. B. 19,0 MeV. C. 7,9 MeV D. 15,8 MeV.

Céau 13. Pong vi 28421 U phong xa a bién thanh hat nhan Th khong kém theo birc xa y .tinh ning luong ctia phan img va
tim dong ning , van téc ciia Th? Cho m o = 4,0015u; mU =233,9904u ; mTh=229,9737u; 1u = 931MeV/c?

A.thu 14,15MeV; 0,242MeV; 4,5.10° m/s B.toa 14,15MeV; 0,242 MeV; 4,5.10°m/s

C.toa 14,15MeV; 0,422MeV; 5,4.10°m/s D. thu 14,15MeV; 0,422MeV; 5,4.10° m/s
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Cau 14: Hai hat nhan doteri(>D ) twong tic véi nhau thanh hat nhan JHe va mét notron : :D+ 2D — JHe+ ;n. Biét

nang luong lién két riéng cua f D bang 1,09 MeV va cia 23 He bing 2,54MeV. Phan tmg nay toa hay thu ning lugng bao
nhiéu?

A.Thu nang lugng, 3,26 M eV. B.Thu nang luong, 1,45 MeV.

C.Toa nang luong, 3,26 MeV. D.Téa nang luong, 1,45 MeV.

Cau 15. 22 g Ra la hat nhdn phong xa sau mdt thoi gian phan rd thanh mot hat nhan con va tia o .

Biét MR, = 225,977 U; Meon=221,970u; m,=4,0015u; 1u=931,5 MeV/c* Tinh dong nang hat o va hat nhan con khi
phong xa Radi

A. 5,00372MeV; 0,90062MeV B. 0,90062MeV; 5,00372MeV

C. 5,02938MeV; 0,09062MeV D. 0,09062MeV; 5,02938MeV.

Cau 16:Hat nhan ZS;U dling yén phan ra theo phuong trinh 293;U —>a+ ZA X . Biét nang lugng téa ra trong phan tng trén

1a 14,2 MeV. Coi khbi luwong cac hat tinh theo don vi u b?mg sb khdi cua chiing. Pong nang cuia hat @ 1a
A.13,72 MeV. B.14,91MeV. C.13,96MeV. D.12,95MeV.

D. BAI TAP TRAC NGHIEM REN LUYEN THEO CHU DE
1.CAU TAO HAT NHAN - PO HUT KHOI-NANG LUQNG LIEN KET
Cau 1.Phat biéu nao sau day la sai khi noi vé hat nhan nguyén ta?
A. Hat nhén c6 nguyén tir s Z thi chira Z proton.  B. S6 nucldn bang sb khdi A ciia hat nhén,
C. Sb notron N bang hiéu s6 khéi A va s proton Z. D. Hat nhan trung hoa vé dién.
Cau 2.Hat nhan nguyén tir cau tao bdi :
A. protdn, notron va électron. B. notron va électron.
C. préton, notron. D. pr6tdn va électron

Cau 3. Hat nhan péléni ,°Po c6:
A. 84 préton va 210 notron B. 84 proton va 126 notron
C. 84 notron va 210 proton D. 84 nuclon va 210 notron
Cau 4. Nguyén tir 2Na gdm
A. 11 préton va 23 no tron . 12 prétoén va 11 no tron

B
C. 12 no grén va 23 nuclon D. 11 nucldén va 12 no tron
Cau 6.bon vi khoi lugng nguyén tir (u ) c6 gia tri nao sau day?

A.1u=166.10%kg B.1u=1,66.10%kg
C.1u=16.10"kg D.1u=91.10%kg
Cau 7. Cac dong vi cua Hidro la
A. Triti, dotéri va hidro thuong B. Heli, tri ti va dotéri
C. Hidro thuong, heli va liti D. heli, triti va liti
Cau 8.Luyc hat nhén la
A. lyc tinh dién . B. luc lién két giira cac notron .
C. Iyc lién két giira cac proton D. luc lién két giita cac nuclon .
Cau 9. Ban chat lyc twong tac giira cac nucldn trong hat nhan 1a ?
A. luc tinh dién. B. Luc hap dan. C Lucdiéntr. D. Luc luvong tac manh.
Cau 10. Do hut khdi ciia hat nhan 4x 1a (datN=A-2) :
A. Am= Nm,- Zm,,. B. Am=m - Nm,- Zm,.
C. am= (Nm, + Zmy) - m. D. Am=Zmy- Nm,
Cau 11.Ddng vi 1a nhitng nguyén tir ma hat nhan:
A. c6 cung khdi lugng. B. cung s6 Z, khac sb A.
C. cung s6 Z, ciing s6 A. D. ciing s6 A
Cau 12. Hat nhan nguyén tir dugc cau tao tir
A. cac proton B. céc notron C. cac nuclén D. céc électron
Cau 13.C4c hat nhéan ddng vi 6
A. cung so proton nhung khac nhau sd notron . B. cung sd notron nhung khac nhau s6 proton .
C. cung sb protén va cung s6 khoi. D. cung s6 khéi nhung khac nhau sé notron .
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Cau 14. Khéi lugng cia hat nhan '?Be 1a 10,031(u), khdi lwong cua protén 1a 1,0072(u), khdi luong cua notron la

1,0086(u). D6 hut khéi ctia hat nhan YBe la
A . 0,0561 (u) B. 0,0691 (u) C.0,0811 (u) D . 0,0494 (u)

Cau 15. Hat nhan %C c6 khéi lugng 1a 13,9999u. Ning lugng lién két caa C bang:

A. 105,7 MeV. B. 286,1 MeV. C.156,8MeV. D. 322,8 MeV.
Cau 16. l;O c6 khbi lugng hat nhan 1a 16,9947u. Nang luong lién két riéng ctia mdi nuclon 1a:

A. 8,79 MeV. B. 7,78 MeV. C.6,01MeV. D. 8,96 MeV.
Cau 17. Khdi luong cua hat nhan 150 X 1a 10,0113u; khdi lugng cua proton m, = 1,0072u, ctia notron m, = 1,0086u. Nang
luong lién két riéng cua hat nhan nay 1a (cho u = 931MeV/c?)

A.6,43 MeV. B. 64,3 MeV. C.0,643 MeV. D. 6,30MeV.
Céu 18. Hat nhan fD ¢6 khéi luong 2,0136u. Nang lugng lién két cua fD bang:
A. 4,2864 MeV. B. 3,1097 MeV. C.1,2963MeV. D. Pap an khac.

Cau 19. Tim nang lugng toa ra khi mot hat nhan urani U234 phong xa tia o tao thanh déng vi thori Th230. Cho céc ning
luong lién két riéng : Cua hat o 1a 7,10MeV; cua 2*U 1a 7,63MeV; cia “Th 12 7,70MeV.
A. 12MeV. B. 13MeV. C. 14MeV. D. 15MeV.
Cau 20. Biét khéi lugng ciia proton; notron; hat nhan °O lan luot 1a 1,0073 u; 1,0087 u; 15,9904 u va lu = 931,5
MeV/c?. Ning luong lién két ctia hat nhan 21360 Xap xi bing
A. 14,25 MeV. B. 18,76 MeV. C. 128,17 MeV. D. 190,81 MeV.
2 . . .
Cau 21. Hat nhan doteri (D hodc 1H) c6 khoi lugng 2,0136u. Nang lugng lién két ctia n6 1a bao nhiéu ? Biét m, =
1,0087u ; m, =1,0073u ; 1u.c? = 931MeV .
A. 2,23 MeV. B. 4,86 MeV. C. 3,23 MeV. D. 1,69 MeV.
T . ,
Céu 22. Hat nhan 3Li c¢6 khoi luong 7,0144u. Nang luong lién két cua hat nhéan 1a bao nhiéu ? Cho m, = 1,0087u ; m, =
1,0073u ; 1u.c* = 931MeV .
A. 39,4 MeV. B. 45,6 MeV. C. 30,7 MeV. D. 36,2 MeV.
Cau 23. Sép xép theo thir tw tang din v& d¢ bén vimg cta cac hat nhan sau : 5cF ;N ; 22U . Cho biét : mg = 55,927u ;
my = 13,9992u ; my = 238,0002u ; m, = 1,0087u ; m, = 1,0073u.
ACUN B EF B. 5OF ;50U 4N
C.EF JUN G BU. D. 4N 3OF 5 U
Cau 24. Can nang lugng bao nhiéu dé tach cac hat nhan trong 1g ; He thanh cac proton va notron ty do ? Cho mye =
4,0015u ; m, = 1,0087u ; 1u.c’ = 931MeV ; 1eV = 1,6.10™°(J).
A. 6,833.10" (J). B. 5,364.10" (J). C. 7,325.10™ (J). D. 8,273.10" (J).
\ L 23
Cau 25. Nang lugng can thiét dé birt mot notron khoi hat nhan 11 Na la bao nhiéu ? Cho my, = 22,9837u ; m, = 1,0087u ;
1u.c® = 931MeV
A.12,4 MeV. B. 6,2 MeV. C. 3,5 MeV. D. 17,4 MeV.
L 4 N . .
CAau 26. Nang luong nho nhat dé tach hat nhan 2 He thanh hai phan giong nhau la bao nhiéu ? Cho my, = 4,0015u ; m, =
1,0087u ; m, = 1,0073u ; 1u.c® = 931MeV
A. 23,8 MeV. B. 12,4 MeV. C. 16,5 MeV. D. 3,2 MeV.
. 20 4 12 5
Cau 27. Nang lugng lién két cho mdt nuclon trong cac hat nhan 10Ne ; 2He va 6 C tuong tng bang 8,03 MeV ; 7,07
\ L 0
MeV va 7,68 MeV. Ning luong can thiét dé tich mot hat nhan 10Ne thanh hai hat nhan 2 He va mot hat nhan 6 Cla:
A. 11,9 MeV. B. 10,8 MeV. C. 15,5 MeV. D. 7,2 MeV.
134 \ 230
Cau 28. Tirq nang lugng toéa ra khi mot hat nhan 92 U phong xa tia o va tao thanh dong vi Thori 90 Th. Cho cac nang
lwong lién két riéng cua hat a 13 7,1 MeV, caa **U 14 7,63 MeV, cua 2°Th 12 7,7 MeV.
A. 13,98 MeV. B. 10,82 MeV. C. 11,51 MeV. D. 17,24 MeV.
Cau 29(PH — 2007): Cho: mc = 12,00000 u; m, = 1,00728 u; m, = 1,00867 u; 1u = 1,66058.10°" kg; 1eV = 1,6.107°J ; ¢
= 3.10% m/s. Ning luong tbi thiéu dé tach hat nhan C '% thanh cac nuclon riéng biét bang
A. 72,7 MeV. B. 89,4 MeV. C. 44,7 MeV. D. 8,94 MeV.
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Cau 30(Cb 2008): Hat nhan Cli*" c6 khdi lugng nghi bing 36,956563u. Biét khdi luong cua notroén (notron)
1a1,008670u, khoi luong cua préoton (proton) 1a 1,007276u va u = 931 MeV/c?. Ning lugng lién két riéng ciia hat nhan
Error! Not a valid link.bang

A.9,2782 MeV. B. 7,3680 MeV. C. 8,2532 MeV. D. 8,5684 MeV.

Céu 31(PH-2008): Hat nhan 12 Be c6 khéi luong 10,0135u. Khéi lugng ctia notron (notron) m, = 1,0087u, khéi lwong

ctia proton (proton) me = 1,0073u, 1u = 931 MeV/c?. Ning luong lién két riéng cua hat nhan lﬂ Be la

A. 0,6321 MeV. B. 63,2152 MeV. C. 6,3215 MeV. D. 632,1531 MeV.
Cau 32(CD 2009): Biét khéi lugng clia proton; notron; hat nhan ;O 1an lugt 1a 1,0073 u; 1,0087 u; 15,9904 u va lu =
931,5 MeV/c’. Ning luong lién két cua hat nhan 3O xap xi bang

A. 14,25 MeV. B. 18,76 MeV. C. 128,17 MeV. D. 190,81 MeV.
Céu 33. (PbH-CD 2010)Cho khdi luwong cia protdn; notron; ‘1‘3 Ar; gLi 1an luot 1a: 1,0073u; 1,0087u; 39,9525u; 6,0145u
va 1 u=931,5 MeV/c’. So véi ning lugng lién két riéng ctia hat nhan g Li thi nang luong lién két riéng ciia hat nhan igAr

A. 16n hon mét luong 1a 5,20 MeV. B. lon hon mot lugng 1a 3,42 MeV.
C. nhé hon mot lugng 1a 3,42 MeV. D. nhd hon mét luong la 5,20 MeV

Cau 34: Tinh nang luong toa ra trong phan tng hat nhan ZlD + 21 D— 2 He + n, biét ning lwong lién két cua cac hat
nhén 2D, SHe tuong tng bang 2,18MeV va 7,62MeV.
A. 3,26MeV. B. 0,25MeV. C. 0,32MeV. D. 1,55MeV.
Cau 35: Khéi lwgng cac nguyén tir H, Al, notron lan luot 12 1,007825u ; 25,986982u ; 1,008665u ; lu= 931,5MeV/cZ.
Ning lugng lién két riéng cta hat nhan 2 Al 1a

A.211,8 MeV. B. 2005,5 MeV. C. 8,15 MeV/nuclon. D. 7,9 MeV/nuclon
Cau 36: Tinh ning lugng lién két ciia hat nhan dotéri D = 2 H . Biét cac khéi lugng  mp = 2,0136u , m, = 1,0073u va m,
=1,0087u .

A. 3,2 MeV. B. 1,8 MeV. C.2,2MeV.D. 4,1 MeV.

30

Cau 37: Xét phan tmg hat nhan xay ra khi ban pha nhém bang hat o : 12; Al+a - P+n. Biét cac khéi lugng ma, =
26,974u , m, = 29,970u , m , = 4,0015u, m, = 1,0087u.Tinh ning lugng ti thiéu ciia hat o dé phan g xay ra. Bé qua

ddng nang cua cac hat sinh ra.

A.5 MeV. B. 3 MeV. C. 4 MeV. ) D. 2 MeV.
Cau 38. Mot nguyén tir U235 phan hach toa ra 200 MeV. Néu 2g chat d6 bi phan hach thi nang lugng toa ra:
A. 8,2.10". B. 16,4.10". C.9,6.10". D. 14,7.10"J.

2 3 4 1
Cau 39. Xét phan img hat nhan sau: 1D +1T --->2He + @n

. . 2 _ 4 5
Biét do hut khoi khi tao thanh cac hat nhan : 1D ; 1T ; 2He lan luot la Amp = 0,0024u ; Amy = 0,0087u ; Amye = 0,305u.
Nang lugng téa ra trong phan ung trén 1a :

A. 18,1 MeV. B. 15,4 MeV. C. 12,7 MeV. D. 10,5 MeV.
Cau 40. Hat nhan : He c6 khéi luong 4,0015u. Nang lwong can thiét dé pha vo hat nhan do 1a:
A. 26,49 MeV. B. 30,05 MeV. C.28,41MeV. D. 66,38 MeV.

Cau 41. Cong thirc gin ding cho ban kinh hat nhan 1a R = R)A"® vai Ry = 1,2 fecmi (1 fecmi = 10" m), A 1a sb khdi.
Khdi lwong riéng cia hat nhan:

A. 0,25.10" kg/m? B.0,35.10"kg/m®  C.0,48.10"%kg/m*  D.0,23.10"%kg/m®
Cau 42(CP 2008): Hat nhan Cl;;*" c¢6 khdi lugng nghi bing 36,956563u. Biét khdi lwong cia notrén (notron)

1a1,008670u, khéi lugng cua proton (proton) 1a 1,007276u va u = 931 MeV/c®. Ning luong lién két riéng cta hat nhan P
bang
A.9,2782 MeV. B. 7,3680 MeV. C. 8,2532 MeV. D. 8,5684 MeV.
Ciu 43(DH — 2008): Hat nhan *}Be c6 khi lugng 10,0135u. Khéi lugng ctia notrén (notron) m, = 1,0087u, khdi lugng
ctia proton (proton) me = 1,0073u, 1u = 931 MeV/c?. Ning luong lién két riéng cua hat nhan 12 Be la
A. 0,6321 MeV. B. 63,2152 MeV. C. 6,3215 MeV. D. 632,1531 MeV.
CAau 44(CP 2009): Biét khéi lugng clia proton; notron; hat nhan °O 1an lugt 1a 1,0073 u; 1,0087 u; 15,9904 u va lu =

931,5 MeV/c®. Ning luong lién két ciia hat nhan 260 xap xi bang
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A. 14,25 MeV. B. 18,76 MeV. C. 128,17 MeV. D. 190,81 MeV.
Cau 45( PH — CP 2010)Cho ba hat nhian X, Y va Z c6 sb nuclon tuong tng 12 Ax, Ay, Az v6i Ax = 2Ay = 0,5A;. Biét
nang lugng lién két cua ting hat nhan twong tng 1a AEx, AEy, AE; v6i AEz< AEx< AEy. Sép xép cac hat nhan nay theo thir
tir tinh bén vitng giam dan 1a

A Y, X Z B.Y,Z X C. XY, Z D.Z X Y.
Cau 46(PH - 2009): Gia sir hai hat nhan X va Y ¢6 d6 hut khéi bﬁng nhau va s nuclén cua hat nhan X 16n hon s
nucldn cua hat nhan Y thi

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

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

C. ning luong lién két riéng ctia hai hat nhan bang nhau.

D. ning luong lién két ciia hat nhan X 16n hon niang lugng lién két ctia hat nhan Y.
Cau 47 (PH — CP 2010 ): Cho khi lugng clia proton; notron; 3 Ar; SLi 1an lugt 1a: 1,0073 u; 1,0087 u; 39,9525 u;

6,0145 u va 1 u = 931,5 MeV/c®. So véi ning luong lién két riéng ciia hat nhan gLi thi nang lugng lién két riéng ctia hat
nhan 75 Ar

A. 16n hon mét luong 1a 5,20 MeV. B. lon hon mot lugng 1a 3,42 MeV.
C. nho hon mét lugng 1a 3,42 MeV. D. nhd hon mét luong 1a 5,20 MeV.
Céu 48. bai lugng nao dac trung cho mac d6 bén virng cua mot hat nhan ?
A. Ning lugng lién két. B. Ning luong lién két riéng.
C. S hat prolon. D. Sé hat nuclon.

Cau 49(PH- 2009): Gia sir hai hat nhan X va Y c6 do hut khdi bang nhau va sé nuclon cia hat nhan X 16n hon sé nuclén
cua hat nhan Y thi

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

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

C. ning luong lién két riéng ctia hai hat nhan bang nhau.

D. ning luong lién két ciia hat nhan X 16n hon niang lugng lién két cuia hat nhan Y.
Cau 50(ch 2011)

235

. Biét khoi luong cua hat nhan ‘U 1a 234,99 u, cua proton 1a 1,0073 u va cta notron la 1,0087 u. Nang lugng lién két
riéng clia hat nhan °2U 1a
A. 8,71 MeV/nuclon B. 7,63 MeV/nuclén C. 6,73 MeV/nucldn D. 7,95 MeV/nuclon

Zm_ +N.m —m
HD:W=( P =)

=7,63 MeV/nuclonChgn B

Cau 51(CP- 2012): Trong cic hat nhan: ;He, . Li, 5 Fe va °U , hat nhan bén ving nhat la

A U B. % Fe. C. JLi D. jHe.
Giai: Hat nhén c6 nang luong lién két riéng cang lon thi cang bén viing. cac hat nhan c6 s6 khéi tir 50 dén 70 16n hon
nang lugng lién két riéng cua cac hat nhan c6 so khdi < 50 hodc > 70. Do d6, trong s6 cac hat nhan da cho hat nhan bén
vitng nhat 1a 3 Fe. Chon B
Céau 52(PH- 2012): Cac hat nhan doteri fH ; triti fH , heli ;‘He 6 nang luong lién két 1an luot 13 2,22 MeV; 8,49 MeV
va 28,16 MeV. Cac hat nhan trén dugc sap xép theo thir tyr giam dan vé do bén viing ciia hat nhan 1a

A ZH; JHe; JH. B.2H; ’H; JHe. C.;He; JHH. D. JH; JHe; ’H.
Nang lugng lién két riéng cua doteri H ; triti JH , heli ;He 1a 1,11 MeV/nuclon; 2,83MeV/nuclon va 7,04
MeV/nuclon. Nang lugng lién két riéng cang 16n cang bén viing. Chon C
CAu 53. Cho nang lugng lién két hat nhan 3 He 1a 28,3MeV. Ning lugng lién két riéng cta hat nhan do 1a

A. 14,15 MeV/nuclon B. 14,15 eV/nuclon
C. 7,075 MeV/nuclon D. 4,72 MeV/nuclon

Cau 54. Khéi lugng cua hat nhan [Li 1a 7,0160 (u), khdi lugng cta proton 1a 1,0073(u), khdi lugng cta notron l1a
1,0087(u), va 1u = 931 MeV/e® . Nang luong lién két ctia hat nhan | Li Ia
A . 37,9 (MeV) B. 3,79 (MeV) C. 0,379 (MeV) D. 379 (MeV)
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Cau 55. Hat nhin 9 CO ¢6 khéi luong 14 55,940 u. Biét khéi lugng cta proton 13 1,0073 u va khéi luong cia notron 1a

1,0087 u. Ning luong lién két riéng cua hat nhan 59CO I3

A. 70,5 MeV. B. 70,4MeV. C. 48,9 MeV. D. 54,4 MeV.
Cau 56. P9 hut khdi cta hat nhan do terri (D) 1a 0,0024u. Biét m, = 1,0087u ; m, = 1,0073u. Khi lugng cta mét hat
dowterri bang.

A. 2,1360u B. 2,0136u C.2,1236u D. 3,1036u
Cau 57(CP 2008): Biét s6 Avogadrd Na = 6,02.10% hat/mol va khdi luong ciia hat nhan bang sb khdi ctia n. S6 proton
(préton) c6 trong 0,27 gam Al 14

A. 6,826.10% B. 8,826.10%. C. 9,826.10% D. 7,826.10%
Cau 58(CD_2009): Biét N =6,02.10% mol™. Trong 59,50 g *5U c6 s6 notron xap xi 1a
A. 2,38.10% B. 2,20.10%. C.1,19.10%. D. 9,21.10*.
2.PHONG XA:
Cau 1. Phong xa la hién tugng mot hat nhan
A. phat ra m{t birc xa dién tir B. tu phat ra cac tia a, 3, 7.

C. tu phat ra tia phong xa va bién thanh mot hat nhan khac. ]
D. phong ra céc tia phong xa, khi bi‘bép phé bang nhitng hat chuyén dong nhanh
Cau 2. Phéng xa nao khong c6 su thay doi vé cau tao hat nhan?

A. Phong xa o B. Phéng xa -
C. Phong xa g*. D. Phong xa y
Cau 3. Trong qué trinh phong xa ciia mot chat, s6 hat nhan phong xa
A. giam déu theo thoi gian. B. giam theo dudng hypebol.
C khong giam. D. giam theo quy luat ham sb mi.

Cau 4. Hiy chon cau dung nhét vé cac tia phong xa
A. Tia o gdbm cac hat nhan cua nguyén t1"r23He B. Tiay thuc chét 1a cac song dién tir c6 A dai
C. Tia p'gdm céc electron c6 ki hidula o€  D. Tia * gdm céc pozitron c6 ki hidu la e
Cau 5. Trong phong xa y hat nhan con
A . tién mot 6 so vdi hat nhan me trong bang tuan hoan.
B . tién hai 6 so v&i hat nhan me trong bang tuan hoan.
C . lui mdt 6 so voi hat nhén me trong bang tuén hoan.
D . khong thay doi vi tri so véi hat nhan me trong bang tuan hoan.
Cau 6.Phan ung hat nhan khéng tuén theo dinh luat bao toan nao sau day?

A . Dinh luit bao toan dién tich B . Pinh luét bao toan nang lugng

C . Dinh luat bao toan sé khéi D . Pinh luat bao toan khi lwong
Cau 7.Dinh luat phong xa duoc cho boi biéu thac nao sau day?

A .N()=Noe™" B . N(t) = No e" C.N(@) =No.e™T  D.N(t)=No.2"
Cau 8. Hang s6 phong xa A va chu ky ban rd T lién hé nhau béi hé thirc

A.L.T=In2 B.A=TlIn2 C.A=T/0,693 D.k=—@

Cau 9.Chon cau sai vé cac tia phong xa
A . Khi vao tir trudng thi tia " vatia B~ 1éch vé hai phia khac nhau .
B . Khi vao tir truong thi tia B* va tia o 1éch vé hai phia khac nhau .
C . Tia phong xa qua tur truong khong 1éch la tia y .
D . Khi véo tir truong thi tia f7 va tia o 1éch vé hai phia khac nhau .
Cau 10.Phéng xa nao sau ddy c6 hat nhan con tién 1 6 so véi hat nhan me
A.Phéng xa o B. Phéngxa [~ C.Phongxa fB° D. Phong xa y
Cau 11. Mot luong chét phong xa cé $6 luwgng hat nhan ban dau 1a Npsau 2 chu ki ban ra ,sd lugng hat nhan phong xa con
lai la

A. No/2. B. N¢/4. C. No/8. D. my/16
Céu 12. Hat nhan Uran 29328U phén ra cho hat nhan con 1a Thori zgg-l-h . Phan ra nay thudc loai phong xa nao?
A . Phong xa a B . Phong xa 3 C . Phong xa B* D . Phong xa y
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Cau 13. Chon d4p 4n dung: Trong phéng xa B~ hat nhan ' X bién déi thanh hat nhan 2.Y  thi

AZ=(Z+1);A=A B.Z=(Z-1);A'=A
C.Z=(Z+1);A=(A-1) D.Z=(Z-1);A=(A+1)
Cau 14. Chon d4p 4n dung: Trong phéng xa B hat nhan ' X bién déi thanh hat nhan 2Y thi
AZ=(Z-1):;A=A B.Z=(Z-1);A'=(A+1)
C.Z=(Z+1);A=A D.Z=(Z+1);A=(A-1)
Céau 15, Trong phong xa B hat proton bién doi theo phuong trinh nao dudi day?
A p—>n+e +v B.p—>n+e’ C.ho>p+e +v D.n—> p+e”
Cau 16. Hat nhan ¢c phdng xa g~ . Hat nhan con sinh ra c6
A. 5p vaén. B. 6p va 7n. C.7pvarin. D. 7p va6n.

Cau 17. Chét 2; f Po 1a chit phong xa o tao thanh chi Pb. Phuong trinh phong xa ciia qua trinh trén 14 :
209 4 205 209 2 82
209 2 20 209 213 Po—,He+%,Pb Po—;He+,.:Pb

A. "gsPO— He+ s Pb B. %, Po+,He—%Ph C. 8 2 82~ p, 84 41 T= 205
Cau 18. Phat biéu nao sau day la khong dung?
A.Hat " vahat B~ co6 khdi lugng bang nhau.
B. Hat 8" vahat B~ duoc phong ra tir cing mot dong vi phong xa
C. Khi di qua dién truong giira hai ban tu hat 7 va hat 8~ bi léch vé hai phia khac nhau.
D.Hat #* vahat B~ dugc phong ra c6 van tc bang nhau (gin bang van tdc anh sang).
Cau 19. Phétpho co6 chu ky ban ra 1a 14 ngay. Ban dau c6 300g phdt pho. Sau 70 ngay dém, luong phdt pho con lai:

A. 7.968g. B. 7,933g. ~C. 8,654g. D.9,735g.
Cau 20. Mot nguon phong xa co chu ky ban ra T va tai thoi diém ban dau c6 No = 2.10" hat nhan. Sau cac khoang thoi
gian 2T s0 hat nhan con lai lan luot la:

A. 5.10" hat nhan B. 5.10" hat nhan C. 2.10" hat nhan D. 2.10" hat nhan
Cau 21. Chu ky ban ra cta 22°Ra 1a 1600 nam. Thoi gian dé khdi luong Radi con lai bang 1/4 khdi lugng ban dau 1a
A. 6400 nam B. 3200 nam C. 4200 nam D. 4800 nam

Cau 22. Gia sir sau 3 gio phong xa (ké tir thoi diém ban dau), SO hat nhan ciia mot dong vi phong xa con lai bang 25% sb
hat nhan ban dau. Chu ki ban ra ctua dong vi do 1a

A. 0,5 gio B. 2 gio C.1gio D. 1,5 gio
Cau 23. Chu ky ban ra cta chét phong xa 1a 2,5 nam. Sau mot nam, ti ) gitra s6 hat nhan con lai va sb hat nhan ban dau
bang bao nhiéu?

A . 40% B. 24,2% C.758% D. B, C déu sai.
Cau 24. Mot ngudn phong xa cd chu ky ban rd T va tai thoi diém ban ddu co No = 2.10° hat nhan. Sau cac khoang thoi
gian 2T, 3T s6 hat nhan con lai 1an luot la:
No Ny No Ny c. No N No Ny

49 48 24 616
Cau 25. Mot dong vi phong xa A lac dau c6 No = 2,86 .10 hat nhan. Trong gid dau c6 2,29 .10™ hat nhan bi phan ra .
Chu ky ban ri ctia dong vi A bang bao nhiéu?

A .8 gio B . 8 gio 30 phat C. 8 gio 15 phat D.A, B, C déu sai.
CAu 26. Urain phan i theo chudi phong xa U —2>Th—L >Pa—~L 52X ;Trongdo Z,Ala:
A.Z=90;A=234 B.Z=92;A=234 C.Z=90;A=236 D.Z=90; A=238

Cau 27. Tai thoi diém ban dau ngudi ta co 1,2g 2;2 RN . Radon 1a chit phong xa c¢6 chu ky ban rd T = 3,6 ngay. Sau

khoang thoi gian t = 1,4T sé nguyén tir Zgg RN con lai 1a?
A. N =1,874.10" B. N =2,165.10" C. N =1,2336.10% D. N =2,465.10%°

Cau 28. (DH - CD 2010) Ban dau c6 No hat nhén cuia mét mAu chét phong Xa nguyén chét c6 chu ki ban rd T. Sau khoang
thoi gian t = 0,5T, ké tur thoi diém ban dau, so hat nhan chua bi phan ra cia mau chat phong xa nay la

A No B No c. No D. Nov/2 .

2 J2 4
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Cau 29. (PH — CP 2010)Biét dong vi phong xa '3 C c6 chu ki ban ra 5730 nim. Gia sir mot mau gb co c6 d phéng xa 200
phéan rd/phit va mot mau gd khéc cing loai, cung khéi lwong véi miu gb ¢ do, 14y tir cdy méi chit, co do phong xa 1600 phan
rd/phit. Tudi ciia mau gd ¢b da cho 1a

A. 1910 nam. B. 2865 nam. C. 11460 nam. D. 17190 nam.
Cau 30. (PH — CP 2010)Ban dau (t = 0) c6 mot mau chat phong xa X nguyén chat. O thoi diém t; miu chat phong xa X
con lai 20% hat nhan chua bi phan ra. Dén thoi diém t, = t; + 100 (s) s6 hat nhan X chwa bi phan ra chi con 5% so véi s6
hat nhan ban dau. Chu ki ban ra ctia chit phong xa do 1a

A.50s. B.25s. C. 400s. D. 200s.
Cau 31(PH — CP 2010)Khi noi vé tia o, phat biéu nao sau day 1a sai?

A. Tia a. phong ra tir hat nhan véi tbe d6 bang 2000 m/s.

B. Khi di qua dién truong gitra hai ban ty dién, tia o bi 1éch vé phia ban am cua tu dién.

C. Khi di trong khong khi, tia o 1am ion hoa khong khi va mat dan niang luong.

D. Tia o 1a dong cac hat nhan heli ( 4He)

Céu 32(PH - 2009): Mot chat - phong xa ban dau c6 Ny hat nhan. Sau 1 ndm, con lai mot phan ba s6 hat nhan ban dau
chwa phén rd. Sau 1 ndm nita, s6 hat nhan con lai chwa phén ra ciia chat phong xa do 1a
Y B. No cNo p. No

16 9 4 6
Cau 33(PH — 2009): Mot dong vi phong xa c6 chu ki ban rd T. Clr sau mét khoang thoi gian bang bao nhiéu thi sé hat
nhan bi phan ri trong khoang thoi gian d6 bang ba 1an s6 hat nhan con lai ctia dong vi dy?

A.0,5T. B. 3T. C. 2T. D.T.

Cau 34(CP- 2012): Chat phong xa X c6 chu ki ban rd T. Ban dau (t=0), mot mau chit phong xa X c6 sb hat 1a No. Sau
khoang thoi gian t=3T (ké tir t=0), s hat nhan X da bi phan ra 1a
A. 0,25N,. B. 0,875Nq. C. 0,75Nq. D. 0,125N,

Giai: s6 hat nhan X d4 bi phan ra 1a AN = No(1 - %) =0,875N,.. Chon B

Cau 35(CD 2008): Trong qua trinh phén rd hat nhan Ug,”® thanh hat nhan Ug,®*, d4 phong ra mot hat o va hai hat
A. notrén (notron). B. electron (Electron). C. pdzitron (pdzitron).  D. protdn (proton).
Cau 36(CD 2008): Ban dau ¢c6 20 gam chat phong xa X ¢ chu ki ban rd T. Khéi luong cua chit X con lai sau khoang
thoi gian 3T, ké tir thoi diém ban dau bang
A. 3,2 gam. B. 2,5 gam. C. 4,5 gam. D. 1,5 gam.
Cau 37(CP 2008): Khi néi vé su phong xa, phat biéu nao dudi day 1a dung?
A. Su phéng xa phu thudc vao ap suit tac dung 1én bé mat ciia khdi chat phong xa.
B. Chu ki phong xa ctia mot chét phu thudc vao khéi lugng cua chét do.
C. Phéng xa 1a phan tng hat nhan toa nang lugng.
D. Su phéng xa phu thudc vao nhiét d clia chat phong xa.
Cau 38(CD 2008): Phan ung nhiét hach 1a
A. ngudn gdc niang luong ctia Mt Troi.
B. sy tach hat nhan nang thanh cac hat nhan nhe nho nhiét d6 cao.
C. phan ung hat nhan thu nang lugong.
D. phan tmg két hop hai hat nhan c6 khéi lugng trung binh thianh mét hat nhan nang.
Cau 39(PE PH- 2008): Hat nhan  “2 Ra bién ddi thanh hat nhan “2Rn do phong xa

A avap. B.p". C.a. D.p"
Cau 40(PH — 2008): Mot chat phong xa c6 chu ky ban rd 1a 3,8 ngay. Sau thoi gian 11,4 ngay thi do phong xa (hoat do
phong xa) cua luong chat phong xa con lai bang bao nhiéu phan trim so v&i d6 phong xa cua luong chit phong xa ban
dau?

A. 25%. B. 75%. C. 12,5%. D. 87,5%.
Cau 41(DPH — 2008): Phat biéu nao sao day 14 sai khi n6i vé do phong xa (hoat d6 phong xa)?

A. Bo phong xa 1a dai lwong dic trung cho tinh phong xa manh hay yéu cuia mot luong chat phong xa.

B. Bon vi do d6 phong xa 1a becoren.

C. V6i mbi lugng chit phong xa xac dinh thi do phong xa ti 18 véi s6 nguyén tir cia luong chit do.

D. B phoéng xa cia mot lugng chét phong xa phu thudc nhi¢t dé cua luong chét do.
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A . A \ .
Cau 42(PH - 2008) : Hat nhan ZlX phong xa va bién thanh mdt hat nhan 2Y bén. Coi khdi luong cta hat nhan X, Y
1 2

bang s6 khoi cua chiing tinh theo don vi u. Biét chat phong xa Zl X ¢6 chu ki ban ra 1a T. Ban dau c6 mot khoi luong chat
1
X, sau 2 chu ki ban ra thi ti s6 giita khdi lwong ctia chat Y va khdi luong ciia chat X 1a
1
A B. 452 c. 3 D. 32
2 Ay ) A ‘ Az
Cau 43(Cb- 2011): Trong khodng thoi gian 4h c6 75% s0 hat nhan ban dau cua mét dong vi phong xa bi phén ra. Chu ki
ban ra cua dong vi d6 la:

A 4

A.1lh B. 3h C. 4h D. 2h
HD: ﬂ:1—ik:0.75:%:E:>k:2:£:T:£:2hCh9nD
2" 4 T 2

0
Cau 44(CP_2009): Phat biéu nao sau day 1a sai khi n6i vé hién twong phong xa?

A. Trong phong xa o, hat nhan con c6 s6 notron nho hon s notron cia hat nhan me.

B. Trong phong xa B, hat nhan me va hat nhan con c6 s6 khéi bang nhau, sé proton khac nhau.

C. Trong phong xa B, c6 su bao toan dién tich nén s proton duoc bao toan.

D. Trong phong xa B*, hat nhan me va hat nhan con c6 sé khéi bang nhau, sé notron khac nhau.
Cau 45(CP__2009): Goi t 1a khoang thoi gian dé s hat nhan ctia mot dong vi phong xa giam di bon lan. Sau thoi gian 2t
sb hat nhan con lai cia déng vi do béng bao nhiéu phﬁn tram s6 hat nhan ban dau?

A. 25,25%. B. 93,75%. C. 6,25%. D. 13,5%.
Cau 46(CP- 2011): Mot miu chat phong xa c6 chu ki ban ra T. O cac thoi diém t; va t, (voi t, > ) ké tir thoi diém ban
dau thi do phong xa ctia mau chét twong tng 1a H, va H,. S6 hat nhan bi phan ra trong khoang thoi gian tir thoi diém t,

dén thoi diém t, bang

o (H—HT 5 HitH, . (H+HT 5, (Hi—H;)In2
In2 2(t, -t) In2 T
(Hl_Hz):(H1_H2)T

HD: H, =AN;;H, =AN, = AN =N, —N, =

Chon A
A In2

Cau 47(Ch- 2012): Gia thiét mot chit phong xa co hang sO phong xa 1a A = 5.10°s™. Thoi gian dé sb hat nhan chat
phong xa d6 gidm di e lan (véilne = 1) la

A. 5.10%. B. 5.10s. C. 2.10%. D. 2.10s.
Giai 1: N=Nje ™ = N _ Nee' =>At=1=>t= %: 2.107 (s). Chon D
e
N N, N 1
Gigi 2:N=—=—2=—"C=>jt=1Hay t=- =210'. Chon D
2; e €

CAu 48(PH — 2011): Chét phong xa poolooni “ayPO phét ra tia o, va bién déi thanh chi “5Pb . Cho chu ki cta “sePO 1a
138 ngay. Ban dau (t = 0) c6 mot mau pdloni chuyén chit. Tai thoi diém ty, ti s§ gitra s6 hat nhan poloni va sb hat nhan

x 1 o . . _ . ~
chi trong mau la 3 Tai thoi diém t, = t; + 276 ngay, ti s0 gitra s0 hat nhan p6loni va so hat nhan chi trong mau 1a

Al B L. ct D2
9 16 15 25
HD: Phuong trinh phong xa hat nhan 2P0 — o+ 02Pb

S6 hat nhan chi sinh ra bang s6 hat Poloni bi phanra: N, = AN,

—k1
dth(‘)’l dlém tl NlPO = Nl = Nl — N02 1

Ny AN, Ng =N, - No(l_zikl) :é

<k =2=1t =2T =276 ngay
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: : N N N N,.27 2% 1
O thoi diémt, =t + 276 =552 ngay => k, = 4= 2P0 = 2 — Z__ — = —=-—ChgnC
N,p, AN, Ny—-N, N,(1-27) 1-2 15
Céu 49(PH- 2012): Hat nhan urani 293§U sau mot chudi phén ra, bién doi thanh hat nhan chi 2526 Pb . Trong qua trinh d6,

chu ki ban ra cua ZSZBU bién ddi thanh hat nhan chi 1a 4,47.109 nam. Mot khdi da duoc phat hién c6 chtra 1,188.1020 hat

nhan U va 6,239.10% hat nhan % Pb . Gia sir khdi d4 luc méi hinh thanh khong chtra chi va tt ca lugng chi co mit

trong d6 déu 14 san pham phan ra ciia 293§U . Tudi ctia khdi d khi dugc phat hién 1a

A. 3,3.10° nam. B. 6,3.10° ndm. C.3,5.10" nam. D. 2,5.10° nam.
Gidi: SO hat nhan chi dugc tao thanh bang s6 hat nhan uran bi phan ra
N
Nu=(Ny+ Npy)e ™ =>e"=(1+ N—Pb) =1,0525 =>t=T. 'nll'ﬁ =0,32998. 10° = 3,3.10° nim. Chon A
n
U

3.PHAN UNG HAT NHAN
Cau 50.Phuong trinh phéong xa: -2 Cl +5 X — n+>7 Ar . Trong d6 Z, A la:
AZ=1A=1 B.Z=2,A=3. CzZ=1,A=3. D.Z=2,A=4

Cau 51. Phuong trinh phan tmg : ‘U +N—>,X+Nb+3n+78"  Trongdo Z,Ala:
A.Z=58;A=143 B.Z=44;A=140 C.Z=58;A=140 D.Z=58;A=139

Cau 52. Cho phan g hat nhan sau: ;He + %N — X+ 'H . Hatnhan X 1a hat ndo sau day:

A 8O B, 10NE c.abi D. JHe.
Cau 53. Trong phan tmg hat nhan: 2D+?D — X + p va 5;Na+ p — Y-+INe thi X va Y lan luot la:

A. Tritiva B. Proton va & C. Triti va dotéri D. a va triti
Cau 54.Xéc dinh hat x trong phan tmg sau : 5 Mg +X — Z?Na+a

A. proton B. notron C. electron D. pozitron

Cau 55. Cho phan img hat nhansau: ‘H + H — He+ ;n + 3,25 MeV
Biét d¢ hut khdi cia 2H 14 AmD = 0,0024 u va 1u = 931 MeV/e? . Nang luong lién két ciia hat nhan , He 1a

A. 7,72 MeV B.77,2 MeV C.772 MeV D.0,772 MeV
Cau 56(CP- 2012): Cho phan ing hat nhan: X + ;9 F >3He +£136 O.HatXla
A. anpha. B. notron. C. doteri. D. proton.

Gigi: X+ ¢ F >3He+y O . Hat X c6s6 khdi A=16+4-19=1
va cd nguyén tir séqZ =8+2-9=1.Vay X la proton. Chon D
Cau 57. Phan (g tong hop cac hat nhan nhe xay ra o:

A. Nhiét d6 binh thuong B. Nhiét do thap
C. Nhiét d6 rét cao D. Ap suét rat cao

CAau 58. Trong 10 phan tmg hat nhan ciia nha méay dién nguyén tir hé s6 nhan notron k phai thoa méan diéu kién nao?
A. k<1l B.k>1 C.k<1 D.k=1

Cau 59. Trong mdt phan tng hat nhan toa ning lugng, dai lugng nao sau day cia cac hat sau phan tng 16n hon so véi luc
trudc phan tng.
A. Tong khbi luong cua cac hat. B.
C. Téng s6 nuclon cia cac hat. D.
Cau 60. Su phan hach 1a sy v& mét hat nhan nang.
A. Thanh hai hat nhan nhe hon, do hép thu mot nowtron.
B. Mét cach ty phat thanh nhiéu hat nhan nhe hon.
C. Thanh hai hat nhan nhe hon, mét cach tu phat.
D. Thanh hai hat nhan nhe hon va vai nowtron, sau khi hép thu mot notron cham.
Cau 61. Phan g nhiét hach la
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 6 nhiét do rit cao.

Téng d6 hut khdi cua cac hat.
T

9

ong vecto dong lugng cia cac hat.
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C. Phan chia mot hat nhan nhe thanh hai hat nhan nhe hon kém theo su téa nhiét.
D. Phan chia m6t hat nhén rat nang thanh cac hat nhan nhe hon.
CAau 62. Phan rng nhiét hach la phan Gmg hat nhan
A. Téa mot nhiét lugng 16n.
B. Can mot nhiét d6 rit cao méi thue hién duoc
C. Hép thu mét nhiét luong 16n.
D. Trong d6, hat nhan cta cic nguyén tir nung chdy thanh cac nuclon.

Cau 63. (PH — CD 2010 )Phan tmg nhiét hach 1a
A. su két hop hai hat nhan co6 s6 khoi trung binh tao thanh hat nhan nang hon.

B. phan ng hat nhan thu nang luong .
C. phan ng trong d6 mot hat nhan nang v thanh hai manh nhe hon.
D. phan ung hat nhan téa nang lugng.

Cau 64(PH-2009): Trong su phan hach cua hat nhan 232 U, goiklahé s6 nhan notron. Phat biéu nao sau day la dtng?
A. Néu k < 1 thi phan (mg phan hach day chuyén xay ra va ning lugng toa ra ting nhanh.
B. Néu k > 1 thi phan tmg phan hach day chuyén tu duy tri va c6 thé gay nén bing no.

C. Néu k > 1 thi phan tng phan hach day chuyén khong xay ra.
D. Néu k = 1 thi phan tmg phan hach diy chuyén khong xay ra.

4.NANG LUQONG HAT NHAN

Cau 65. Cho phan (g hat nhan 2, Al + @ —3¢ P +n . Biét khdi lugng mp = 26,97u ; ma = 4,0015u ; m, = 1,0087u ; m,
=1,0073u ; mp = 29,97u 1uc® = 931,5 MeV. Bo qua dong ning cia cac hat tao thanh. Nang luong ti thiéu dé phan ting
xay ra la

A. 5,804 MeV B. 4,485 Mev C. 6,707 MeV D. 4,686 MeV

Cau 66. Cho phdn (g hat nhan a+35A1—>39P+ N, khdi lugng cta cac hat nhan la m, = 4,0015u, ma, = 26,97435U, Mp =

29,97005u, m, = 1,008670u, 1u = 931Mev/c?. Nang luong ma phan ing nay toa ra hoac thu vao la bao nhiéu?
A. Toara4,275152MeV. B. Thu vao 2,67197MeV.
C. Toara4,275152.10™. D. Thu vao 2,67197.10™%.
Cau 67. Hat o c6 khdi lugng 4,0015u. Nang lugng tda ra khi tao thanh 1mol héli 1a bao nhiéu ? Cho m, = 1,0087u ; m, =
1,0073u ; 1u.c’> = 931MeV ; N = 6,02.10%hat/mol
A. 2,73.10% (J). B. 3,65.10% (J). C. 2,17.10" (J). D. 1,58.10" (J).

Cau 68(PH — 2009): Cho phan g hat nhan: 3T +2D — jHe+ X . Ly d¢ hut khéi cua hat nhan T, hat nhan D, hat

nhén He 1an luot 14 0,009106 u; 0,002491 u; 0,030382 u va lu = 931,5 MeV/c’. Nang lugng toa ra clia phan mg xap xi
bang
A. 15,017 MeV. B. 200,025 MeV. C. 17,498 MeV. D. 21,076 MeV.

Cau 69(PH_-2009): Cho phdn Gng hat nhan: . Na+1H — jHe+ 2 Ne. LAy khéi luong cac hat nhan 2 Na ; 2 Ne;
;‘He X iH lan luot 13 22,9837 u; 19,9869 u; 4,0015 u; 1,0073 u va lu = 931,5 MeV/c2 Trong phan rng nay, nang lugng

A. thu vao la 3,4524 MeV. B. thu vao 1a 2,4219 MeV.
C.toarala2,4219 MeV. D. toara la 3,4524 MeV.

Céau 70. (PH — CD 2010)Phdng xa va phan hach hat nhan
A. déu c6 sy hip thy notron chim. B. déu 1 phan tmg hat nhan thu ning luong.
C. déu khong phai 1a phan tmg hat nhan. D. déu 1a phan tng hat nhan toa ning luong.

Cau 71. (PH - CP 2010)Dung mdt proton c6 dong ning 5,45 MeV ban vao hat nhin Z Be dang dling yén. Phan tng tao ra
hat nhan X va hat a. Hat a bay ra theo phuong vudng goc voi phuong 61 ctia proton va ¢ dong nang 4 MeV. Khi tinh dong
nang cua cac hat, 1ay khoi lugng céac hat tinh theo don vi khoi lugng nguyén tir bang s6 khoi cua ching. Nang luong toa ra
trong phan ing nay bang

A. 3,125 MeV. B. 4,225 MeV. C.1,145MeV. D. 2,125 MeV.
Cau 72. (DH — CD 2010)Hat nhan 2;2 Po dang dig yén thi phong xa a, ngay sau phong xa do, dong nang cta hat o

A. 1Qn hon dong nang cua hat nhan con. B. chi ¢ thé nhé hon hoac be‘ing dong nang cua hat nhan con.

C. bang dong nang cta hat nhan con. D. nho hon dong nang cua hat nhan con.
Cau 73. (PH — CP 2010)Cho phan tng hat nhan - H + H — JHe+ ;n+17,6MeV . Ning luong ta ra khi tdng hop
duoc 1 g khi heli x4p xi bang
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A. 4,24.10%. B.4,24.10°. C.5,03.10"J. D.4,24.10"J.
Cau 74. (PH — CP 2010)Dung hat protén c6 dong nang 1,6 MeV bin vao hat nhan liti (; Li) dimg yén. Gia sir sau phan

ung thu duoc hai hat giéNng nhau c6 cing dong ning va khong kém theo tia y. Biét ning luong toa ra cua phan tmg 13 17,4
MeV. bong nang cia moi hat sinh ra la
A. 19,0 MeV. B.15,8 MeV. C.95MeV. D.7,9 MeV.

Cau 75. ( PH — CP 2010)Poloni *aPO phong xa o va bién déi thanh chi Pb. Biét khdi lugng céc hat nhan Po; o; Pb 1an

MeV
luot 1a: 209,937303 u; 4,001506 u; 205,929442 uvalu :931,5—2. Niang lugng tda ra khi mot hat nhan poloni phan
C

rd xap xi bang

A. 5,92 MeV. B. 2,96 MeV. C. 29,60 MeV. D. 59,20 MeV.
Cau 76(CD 2011): Dung hat o ban pha hat nhan nito dang diing yén thi thu dugc mdt hat proton va hat nhan 6xi theo
phan ng: ;a + 174N — 1;0 + 11 P . Biét khéi lugng cac hat trong phan ung trén 1a: m, =4,0015u; m, =13,9992 u;
M, =16,9947 u; m,=1,0073 u. Néu bo qua dong ning ctia cic hat sinh ra thi dong ning toi thiéu ctia hat o 1
A. 1,503 MeV. B. 29,069 MeV. C. 1,211 MeV. D. 3,007 Mev.
HD: 4p dung dinh luat bao toan nang luong : W, +m,c* =mc* =W, =mc* —m,c® =1,211MeV Chen C

Cau 77( CP- 2011): Cho phan tng hat nhan H + Li— ;He + ;He . Biét khdi luong cac hat doteri, liti, heli trong phan
ung trén lan luot 12 2,0136 u; 6,01702 u; 4,0015 u. Coi khdi luong cua nguyén ti b?mg khéi lugng hat nhan ctia né. Nang
lugng tda ra khi c6 1g heli dugce tao thanh theo phan ung trén la

A. 3,1.10"J B. 4,2.10°J C. 2,1.10°J D. 6,2.10"J

HD: W,;,= ; N_ (m, —m)c? =% % 6,02.10% (2,0136+6,01702 - 2.4,0015).931,5.1,6.10 ** = 3,1.10"*J Chen A

Cau 78( CP- 2012): Cho phan tng hat nhan :>D+2 D —5 He+; n. Biét khéi luong cua 2D,) Hegn Ian luot 1a
mp=2,0135u; My, = 3,0149 u; m, = 1,0087u. Ning luong toa ra ctia phan ng trén bang

A.1,8821 MeV. B. 2,7391 MeV. C. 7,4991 MeV. D. 3,1671 MeV.
Giai: Nang luong toa ra clia phan img: AE = (2mp -Mye - m,)c? = 0,0034uc’® = 3,1671 MeVChon D
Cau 79(CP- 2011): Mot hat dang chuyén dong véi tée d6 bang 0,8 1an toc do anh sang trong chin khong. Theo thuyét
twong ddi hep, dong nang W, ctia hat va nang lugng nghi E, ctia né lién hé véi nhau boi hé thirc

AW, = 8E, B.Wd:15E° C W, = 3E, D, W, = 2E,
15 2
WD W Ee o B g B p Ly 2%
v? 0,822 06
1—?2 1- =

Cau 80(PH 2011: Gia st trong mot phan mg hat nhén, tong khdi lwong ciia cac hat truée phan Gmg nhé hon tong khoi
lugng cua cac hat sau phan tng 1a 0,02 u. Phan rng hat nhan nay
A. tdéa nang lugng 1,863 MeV. B. téda ning luong 18,63 MeV.
C. thu néng lugng 1,863 MeV. D. thu ning luong 18,63 MeV.
HD :my< m nén phan tng thu nang lugng. Nang lugng phan ting thu vao :
W = (m—mp).c’]= 0,02.931,5 = 18,63MeV

Cau 81(PH- 2012): Téng hop hat nhan heli ,He tir phan tmg hat nhan ;H + ]Li — ;He+ X . M&i phan Gng trén toa

nang lugng 17,3 MeV. Ning lugng toa ra khi tong hgp duoc 0,5 mol heli 14
A. 1,3.10% MeV. B. 2,6.10* MeV. C.5,2.10* MeV. D. 2,4.10%* MeV.

Giai: Hat nhan X chinh 13‘121 He . Khi 2 hat ; He dugc tao thanh thi ning luong téa ra
AE =17,3MeV . Trong 0,5mol ;‘He c¢6 Niang luong lién két riéng hat nhéan ;‘He

.z . 1
Do d6 Nang luong tda ra khi tong hop dugc 0,5 mol heli 1a:E = 2 .6,02.10%.17,3 = 2,6.10** MeV. Chon B
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5.TONG HQOP PE THI NHUNG NAM GAN PAY ,
Cau 82( DH — 2011): Mot hat nhan X ding yén, phong xa Ol va bién thanh hat nhan Y. Goi m; va my, v; va vy, Ky va K,
twong tng 1a khoi lugng, toc dd, dong nang cua hat o va hat nhan Y. Hé thic nao sau day la dting?

AVa M Koooowvom Koo v om Koo vom K
vi m K, v, m K, v, m, K v, m K
Giai: Phuong trinh phong xa: X > a+Y
DLBT toan dong luong : |31+F32:0
V m
= Pl = P2:> mp.vqy = mz.V2:>—1 =2 (1)
V., my
m, K m, v, K
P, = P,=P? =P = 2miK = 2m Ko=>—2 =—1(2)  tir(1);(2): —2=-—-=—-Chon B
K Vv K

Qéu 83(CD- 2011): Mot hat nhan cta chét phong xa A giang ding yén thi phan ra tao ra hai hat B va C. Goi ma, Mg, M¢
lan luot 1a khoi lugng nghi cua cac hat A, B, C va ¢ la toc d6 anh sang trong chén khong. Qua trinh phong xa nay toa ra
nang luong Q. Biéu thirc nao sau day dung?

Q Q

A. mA:rTh?,‘l‘mc'*'g2 B.mA:mB+mC C. mA:mB+mC-—2 D. mp= —z—mB-mC
C C C

HD: Q = (Ma-Mg- Mc )¢* =>ma=mg+ mc+22 Chon A
c

Cau 84(PH- 2012): Mot hat nhan X, ban dau ding yén, phong xa @ va bién thanh hat nhan Y. Biét hat nhan X c6 s6 khoi
la A, hat & phat ra toc d¢ v. Lay khoi lugng ctia hat nhan bang s6 khodi cua no tinh theo don vi u. Toc dd cua hat nhan Y
béng

. 4y B 2V c 4y D. 2V
A+4 A-4 A-4 A+4

4y
Gidi: theo DL bdo toan dong lugng myVy = MgV, => Vy = ﬂ Chgn C

Cau 85( PH - 2008) : Hat nhan A dang dung yén thi phan ra thanh hat nhan B ¢ khéi lugng mg va hat o c6 khi lugng
m,, . Ti s giita dong ning ciia hat nhan B va dong ning ctia hat o ngay sau phan ri bang
A Do B. [ET L D. [ﬂf
Mg Mg, Mg Mg
CAau 86. (PH — CD 2010 )Mot hat c6 khoi lugng nghi mg. Theo thuyét twong ddi, dong nang cua hat nay khi chuyén dong
voi toe do 0,6¢ (¢ 1a tbe do anh sang trong chan khong) 1a
A.1,25myc’. B. 0,36mC’. C. 0,25mc”. D. 0,225mqc”.
Cau 87(CPH- 2012): Biét dong ning twong ddi tinh ctia mot hat bang nang lugng nghi ctia nd. Toc d6 cua hat nay (tinh
theo toc dd anh sang trong chan khong c) bang

1 2 & &

A —c B.—-c. C.—c D.—c.
2 2 2 4
2 2
m,C v 3
Gidi: Taco: E = Eg +W, = 2 =>mc? = 2moc? => ———= =2mc’ =>1-— = % =>v = %C.Chgn C.
v C
o

Cau 88(DH — 2012: Mot hat c6 kbéi lugng nghi mg. Theo thuyét twong ddi, khdi luong dong (khdi lwong twong ddi tinh)
cua hat nay khi chuyén dong voi toc d6 0,6 ¢ (c 1a toc d6 anh sang trong chan khong) la
A. 1,25 m;. B. 0,36 mg C.1,75my D. 0,25 m,
Giai :khdi lugng dong ciia hat: m m 5m .Chgn A
iai :khoi luong dong cua hat: |\ _ b b —2Mo _y o5, -Chon

vz o 0,62.c? 4
Cc? - ¢?

Cau 89(PH — 2011): Xét 4 hat : notrind, notron, proton, électron. Cac hat nay dugc sap xép theo thir tyr giam dan cua khéi
lugng nghi :
A. proton, notron, électron, notrind B. notron, préton, notrind, électron
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C. notrino, notron, proton, électron D. notron, préton, électron, notrind
Cau 90(PH — 2012): Hat nhan c6 do hut khéi cang 16n thi co
A. ning luong lién két cang nho . B. ning luong lién két cang 1on.
C. nang lugng lién két riéng cang 1on. D. ning luong lién két riéng cang nho

Giai: AE = Am.c> = Am 16n thi AE 16n
Cau 91(PH - 2012): Cho khéi lugng ciia hat proton, notrdn va hat nhan doteri ;D 1an luot 1a 1,0073u; 1,0087u va
2,0136u. Biét 1u=931,5MeV /c? . Nang luong lién két ciia hat nhan D Ia:
A. 2,24 MeV B. 4,48 MeV C.1,12 MeV D. 3,06 MeV
Giai: Cong thire: Wy = [Z.mp +N.m — mhn]. c’=>
W, =[1,0073+1,0087 —2,0136]u.c?> =0,0024u.c’ = 0,0024.931,5 = 2, 2356 MeV Chon A
Hay : AE =(m, +m, —m, )c* = 2,2356(Mev)

Cau 92(PH — 2012 : Ban diu mdt miu chat phong xa nguyén chit c6 Ny hat nhan. Biét chu ki ban rd ctia chit phong xa
nay la T. Sau thoi gian 4T, ke tir thoi diém ban dau, s6 hat nhan chua phan ra ciia mau chat phong xa nay 1a

1 1 1 1
A BN, B. —N, c. =N, D. =N,
16 16 4 8
N N N N,
Giagi:N=—"2=—3=—=—"ChonB
s oy 216

Cau 93(PH — 2012: Dung mdt hat o c6 dong nang 7,7 MeV bin vao hat nhan #4 N dang dimg yén gy ra phan tng

4 N —>1 p +17 O . Hat proton bay ra theo phuong vudng goc véi phuong bay t6i cua hat a.. Cho khéi lugng cac hat
nhan m,, = 4,0015u; mp = 1,0073u; my14 = 13,9992u; mp17=16,9947u. Biét 1u =931 ) MeV/c2. Dong nang cua hat nhan
20 1a

A. 2,075 MeV. B. 2,214 MeV. C. 6,145 MeV. D. 1,345 MeV.
Giai 1:Dinh ludt bao toan dong lu’ong
P, =P, +Po vi B, L P, nén po p + pp:> 2moKo=2myK,+2m,K, (1)
Dinh luat bao toan ning lugng: K, +(m, +my —m_ —m;).93L5=K +K, (2)
Co6 K,=7,7MeV, gidi hé (1) va (2) tim dugc K,=4,417MeV va Ko=2,075 MeV.Chon A

7,7+AE=W~ +W~
Gidi2:\ — — o7 —2mw, — W, =2,075MeV
P, =P, + pO © pO p + p —>mOWﬁo = mpWﬁp + mmWﬁOL

Giai 3:AE=(My+My14-Mp-Mos7)c?=-1,21095MeV

Bao toan ning lugng toan phan: W, +de =W,, + AE =6,48905MeV (1)

MWy, —m,W,, 16,9947W,, —30,81155
m 1,0073

p

Bao toan dong luong: p§ = pﬁ + pf, =>W,, = thay vao(1)

— W, =2,075MeV
Cau 94(PH — 2012: Hién nay urani ty nhién chita hai ddng vi phong xa “°U va *®U | véi ty 1é s6 hat *°U va sé hat

7 , :
28U 1a 1000 Biét chu ki ban ra cua “°U va “*U 14n luot 1a 7,00.10° nam va 4,50.10° ndm. Cach day bao nhiéu nim,

urani tu nhién ¢6 ty 18 sé hat “°U va sé hat**U 1a 100 ?

A. 2,74 ti nam. B. 2,22 ti ndm. C. 1,74 ti nam. D. 3,15 ti nam.
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Ny, 3. N, Nye™ 7 3eleal

Giai 1: = = = — & = =t=174 ChonC
N, 1000 N, Ng e’ 1000 100 '
Giai 2:Tai thoi diém khi ti s6 s6 hat U235 va U238 1a 3/100 thi ki hiéu s hat ciia U235 va U238 tuong tng 1a N1 va N2
N
=>—1=3/100 .
N2
_t
N, (t)=N..2 " N
Sau mot thoi gian thi: 1O =N, t :ml_((gz%.z[ﬁ TJ=7/1000:t=1,74tina‘1m.Ch9nC
N,()=N,2 % ° ’
5 1.5 1N, Ny ) 73 i)
Gidi 3: U N, =Np, —; PU N, =N, —=>_L="0U2 "1 & =—2"n
1 LN, N, 1000 100
2n 2"
7
In—
t=t=—— 30 _174.10° nim=1,74 ti nim
1 1
(=-)In2
T2 T2

Cau 95(PH — 2012): Mot 10 phan tng phan hach c6 cong suat 200 MW. Cho ring toan bd ning lwong ma 10 phan tng
nay sinh ra déu do sy phan hach ciia U va ddng vi nay chi bi tiéu hao boi qua trinh phan hach. Coi mdi nam c6 365
ngdy; mdi phan hach sinh ra 200 MeV; sb A-vd-ga-dro Na=6,02.102 mol™. Khéi lugng *°U ma 16 phan tng tiéu thy
trong 3 nam la

A. 461,6 kg. B. 461,6 g. C. 230,8 kg. D. 230,8 g.
Giai 1: P=W/t=NWy/t v6i W;=200 MeV=200.1,6.10-"%J ; t=3.365.24.3600 (s)
= N=Pt/(W;) = m=nM=N.M/Na=P.t. M/(W,.N,) =230823gam=230,823kg.Chon C

200.3.365.86400
16.107*°

S6 phan tng (s6 hat) da phan hach: N=E/200=5,913.10° phan tmg
Khéi lugng U phan hach: m=N.A/N,=2308239~230,8kg. Chon C

Giai 2:Nang luong tda ra trong 3 nam: E=P.t= =11,826.10*MeV

(PH —CD- 2013)
Cau 96(PH - 2013): Hat nhan c6 do hut khéi cang 16n thi c6
A. ning lugng lién két cang nho . B. ning luong lién két cang 16n.
C. ning luong lién két riéng cang 16n. D. ning lugng lién két riéng cang nho
HD: AE = Am.c* = Am 16n thi AE 16n
Céau 97: (PH -2013): Tia nao sau day khong phai 1a tia phong xa?
A. Tiay. B. Tiap*. C. Tiao. D. Tia X.
HD: Tia X do éng cu-lit-gio phat ra khong phai 14 tia phong xa
Cau 98: (PH-2013): Mot hat c6 khdi lwong nghi mo. Theo thuyét twong dbi, khbi lugng dong (khdi luong twong ddi
tinh) ctia hat nay khi chuyén dong véi toc do 0,6 ¢ (c 1a tbe d6 anh sang trong chan khong) 1a
A. 1,25 m,. B. 0,36 mg C.1,75mq D. 0,25 mqg

m,
0 =1,25m,

0,6¢,,

)
C
Cau 99: (PH- 2013): Cho khéi lugng cua hat proton, notron va hat nhan doteri 21D lan luot 1a 1,0073u; 1,0087u va
2,0136u. Biét 1u=931,5MeV/c?. Nang luong lién két ctia hat nhan 2D Ia:

A. 2,24 MeV B. 4,48 MeV C. 1,12 MeV D. 3,06 MeV
HD: AE =Am.c? = (m, +m, —m,)c’ =2,2356MeV =2,24MeV

HD: m=

1-(

Email: doanvluong@gmail.com; doanvluong@yahoo.com DT . 0915718188 - 0906848238 Trang 94


mailto:doanvluong@gmail.com
mailto:doanvluong@yahoo.com

Chuyén dé: VAT LY HAT NHAN ON LUYEN KIi THI QUOC GIA 2015 GV: Dodn Van Luong
Cau 100:(PH - 2013): Hién nay urani tuy nhién chira hai ddng vi phong xa “*U va **U | voi ty 16 sé hat *°U va sb

7 , .
hat **U Ia 1000 Biét chu ki ban rd ctia “°U va **U 14n luot 1a 7,00.10° ndm va 4,50.10° ndm. Cach day bao nhiéu

. . .3
nim, Urani ty nhién c6 ty 16 s6 hat “°U va sé hat**U la 100 ?

A. 2,74 ti nam. B. 2,22 ti nam. C. 1,74 ti nam. D. 3,15 ti nam.
11 11
t(—2>) t(=-=)
HD1:U N, = Nmit; PU N, = Nozit:l=hz T e T35
= - N, N, 1000 100
2 27
7
In—
=>t=t = _ 30 1,74.10° ndm = 1,74 ti nAm
1 1
(=-=)In2
T2 2
. N 3 N N hat
HD 2: Litc ddu t=0:— %% = Hién nay: —25 = —08 ° __ T T3 g
Ny 100 N,e Ngg € 1000 1000 100
=>t= 1 .|nl=t:L.|nl:1,74.109ném. => t= 1,74 ty nam
A,—A, 30 In2(T,-T,) 30

Cau 101:*(PH — 2013): Dung mét hat o c6 dong niang 7,7 MeV ban véo hat nhan §4 N dang dung yén gay ra phan tmg

a +$4 N —)1 p +é7 O . Hat proton bay ra theo phuong vudng goc véi phuong bay t6i cua hat a.. Cho khéi lugng cac hat
nhan: m, = 4,0015u; mp = 1,0073u; My, = 13,9992u; Moy7=16,9947u. Biét 1u = 931,5 MeV/c2. bong nang cta hat nhan
20 I3

A. 2,075 MeV. B. 2,214 MeV. C. 6,145 MeV. D. 1,345 MeV.
Giai 1: AE=(My+Myia-Mp- Moy7)c® = -1,21095MeV
Bio toan ning lugng toan phan: W, +W,, =W, + AE = 6,48905 MeV (1)
MWy —mW,,  16,9947W,, —30,81155

m - 1,0073

p

Béo toan déng luong: P = pf, +p’ =>W,, =

thay vao(1) =W,, =2,075MeV
Gidi 2:AE=(m, +my —-m_ — my)c? =-1,211MeV . Tacé: K, +AE = K, +Ko  (1).

—_—

Ma: P, = Pp + P, . Do céc van téc vuong pha nén: P? + sz =PZ (2)
Tir (1) va (2) ta dugc: Kp =4,414MeV ; Ko = 2,075MeV

Cau 102:* (PH — 2013): Mot 16 phan tmg phan hach c6 cong suat 200 MW. Cho ring toan bd ning lugng ma 10 phan
{mg nay sinh ra déu do sy phan hach ciia 2°U va ddng vi nay chi b tiéu hao bdi qua trinh phan hach. Coi mdi nam c6 365
ngdy; mdi phan hach sinh ra 200 MeV; s A-vd-ga-dré Na=6,02.10% mol™. Khéi lugng *°U ma 16 phan tng tiéu thy
trong 3 nam la

A. 461,6 kg. B. 461,6 g. C. 230,8 kg. D. 230,8 g.
HD: Nang luong tda ra trong 3 ndm: E=P.t= 200]?632(5)_?:3 400 =11,826.10*MeV

S6 phan tng (s6 hat) da phan hach: N=E/200=5,913.10° phan tmg

Khéi lugng U phan hach: m=N.A/N,=230823g~230,8kg

Cau 103(CD 2013): Trong phan tmg hat nhan: 3 F + P —>; O+ X , hat X 1a
A.é@lectron. B. pozitron. C. proton. D. hat a.
Giai :DL BT s6 khoi: 19+1=16+A=>A =4
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DL BT dién tich: 9+1=8+Z =>Z =2. Vay X lahat a. Chon D
Cau 104(CP 2013): Trong khong khi, tia phong xa nio sau day c6 téc 46 nho nhat?
A. Tiay. B. Tia o C. Tiap™. D. TiapB..
Giai 1: Tia achuyén dong v6i van toc ¢& 2.10’m/s.Con (B’) va (B*) chuyén dong véi véan téc =~ C. Chon B.
Giai 2: Tiay ¢6 tbc do bang toc do anh (c ~ 300 000 km/s); tia p~va tia B* co tdc d6 xap xi téc do anh sang con tia o cO
tdc do vao ¢& 20 000 km/s. Péap an B.

Cau 105(CP 2013): Cho khbi lwong ctia proton, notron va hat nhan ;‘He lan luot 1a: 1,0073 u; 1,0087u va 4,0015u. Biét

1uc®=931,5 MeV. Ning luong lién két ciia hat nhan ;‘He la
A.18,3¢eV. B. 30,21 MeV. C. 14,21 MeV. D. 28,41 MeV.

Giai 1:W, = [Z.mp +N.m_— mhn]. C’ Thé sé:
W, =[2.1,0073+2.1,0087 —4,0015].u ¢ = 0,0305uc? = 0,0305.931,5 = 28, 41MeV . Chon D
Giii 2:Wy =(2m, + 2m, — Mye).c% = (2.1,0073 + 2.1,0087 — 4,0015).931,5 = 28,41 (MeV).

Cau 106(CDb 2013‘—NC): Mot dong vi phong xa c6 chu ki ban rd 1a 12,7 gio. Sau 38,1 gio, d6 phong xa cua dong vi nay
giam bao nhiéu phan tram so véi lac ban dau?

A. 85%. B. 80%. C. 87,5%. D. 82,5%.
H, H, H

Gidi: Hy =— =51 = 55 = 0.125H, vy do phong xa giam: 1- 0,125 =0,875= 87,5%. Chon C
2T 212,7

Céc bai thi PH-CD 2014 Phan hat nhan:
Cau 107(PH- 2014): Sé nuclén cua hat nhan 55° Th nhiéu hon sé nuclén cua hat nhan 5;° PO 14
A.6 B. 126 C. 20 D. 14
Giai:S6 nuclon = s6 khdi A => S6 nuclon ciia hat nhan §§°Th nhiéu hon ctia hat nhan 510 Po 1a230 - 210 =20 Chgn C

Cau 108(PH- 2014): Pdng vi la nhitng nguyén tir ma hat nhan ¢ cing sb

A. proton nhung khac s6 nuclon B. nuclon nhung khac sb notron
C. nuclon nhung khac $b prétodn D. notron nhung khac $6 proton
Chon A.
Cau 109(PH- 2014): Trong c4c hat nhan nguyén ti: 5 He; 25(? Fe; 2935U va Z‘ZgTh , hat nhan bén viing nhat 13
A. ;He. B. Z°Th. C. »Fe. D. U .
Wi

Giai: Cac hat nhan bén viing c6 16n nhit vao ¢& 8,8 MeV/nuclon; d6 14 nhiing hat nhan ndm & giita ctia bang tuan

hoan mg véi 50< A <95 (SGKCB T184) (Hat nhan c6 sé khdi trung binh bén viing nhat, cac hat nhan nhe va ning tha
kém bén).Chon C
Céau 110(PH- 2014): Trong phan ung hat nhan Khdng c6 su bao toan

A. ning lugng toan phan. B. s6 nuclon.

C. dong luong. D. s notron.
Chon D.
Cau 111(PH- 2014): Bén hat O vao hat nhan nguyén tir nhom dang ding yén gay ra phan img: ;He+ LAl — 2P+ n
. Biét phan tmg thu ning luong 1 2,70 MeV; gia sir hai hat tao thanh bay ra voi ciing (véc to) van tée va phan tng khong
kém burc xa y. Lay khoi lugng ciia cc hat tinh theo don vi u ¢ gia tri bang s khdi ciia chiing. Pong nang ciia hat o 12

A. 2,70 MeV B. 3,10 MeV C. 1,35 MeV D.1,55 MeV

. . P, mgv, 30
Giii 1: Vi cac hat sinh ra ¢6 cung vén toc nén ti so dong lugng: FP =—FF = T => P, =30P, (1)
mnvn

n

=>2m,K, =30%(2m K, )=>30K, =30°K, => K, =30K, (2)
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—

+ Theo dL BT dong luong: P, =P, +P,,vi P, 1 P (do V, =V,)=>P, =P, + P, Thay (1) vao =>P, =31P, (3)

a

>om K, =32(2m K )=>K. =K. (@)
961
120
+ Thay (4) vao (2) => Keo=—K, (5
y (4) vao (2) AR YYRC ()
s 120 4
+Theo dL BT nang lugng =>AE =-2,7 =K, +K -K = %61 K, +ﬁ K, —Ka=>K_, =31(MeV) 2Chon B

Giai 2:Theo DL bdo toan dong lugng Pa=P, + P,
> Pla= (P, +P)’> m.K, = meKp + mK, +4,/m K,m K,

K m
4K, = 30Kp + K, +4./30K K ; K—P = m—P=30 > K, = 30K,
n n
4K, = 901K, + 120K,= 1021K,

Theo DL bao toan ning luong K,= K, + K, + 2,70 = 31K, + 2,7

4K
K.= 31K, + 2,7 =31 1020:1 +2,7 > K,=3,10 MeV. Pap an B

Gidi 3:W,;, =W = 2,7MeV, vp = v,
Hai hat c6 cung van toc nén pp = 30U.V; pp = 1U.V = pp = 30.p,
Ap dung p* =2mK = 2.30u.Kp = 30% 2.1u.K,= Kp = 30.K,
DLBT dong lugng: P, = Pp + P, Vi cac vecto van tdc ciing chiéu nén
Phe = Pp + Pp = 3L.pi= 2.4u.Kpe = 31%.2.10.K = Ky = 240,25.K,= K, = K;4¢/240,25.
DLBT nang lugng: K, —W =K +K =31K =31. K};,/240,25 = Ky;e— 31. Ky,/240,25 = W

2,7
1
1- 3
240,25
Cau 112(PH- 2014): Tia o
A. ¢6 vén toe béng van tdc anh sang trong chan khong.
B. 1a dong c4c hat nhan jHe .
C. khong bi I¢ch khi di qua dién trudng va tir trudng.
D. la dong cac hat nhan nguyén tir hidro.
Giai: Chon B.
Cau 113(Cb- 2014): Mot chat phong xa X c6 hang so6 phong xa A. O thoi diém to = 0, €6 No hat nhan X. Tinh tir tp dén t,
s0 hat nhan cuta chat phong xa X bi phan ra la ﬁ
A Nye™. B. No(1 - €"). C. No(1 —e™). D. No(1 - At).
Huéng dén: sé lwong hat bi phin ri AN = Ny - N =Ng(1 — ™).
Céau 114(Cb- 2014): Cho cac khéi lugng: hat nhan f;C|; notron, proton 1an luot 12 36,9566u; 1,0087u; 1,0073u. Nang

= K = =3,1MeV .Chon B.

luong lién két riéng ciia hat nhan 377 Cl (tinh bang MeV/nuclon) 1a
A. 8,2532. B. 9,2782. C. 8,5975. D. 7,3680.

Hueong dén: Wy, = % = 8,5975 MeV/nuclon

Cau 115: Hat nhan 2;2 PO (dung yén) phong xa O tao ra hat nhan con (khong kém birc xa y). Ngay sau phong xa do,
dong nang cua hat

A. nho hon hodc bang dong ning ciia hat nhan con B. nhd hon dong nang cia hat nhan con
C. 16n hon dong nang cua hat nhan con D. bang dong néng cta hat nhén con
p 3 p A m
Huwong dan: 20p_, g+ X. Do hat 20p dirng yén nén: m,\N,= Meon.Veon= MK, = MyKx=K,= mx Kx> Kx

o
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Cau 116 (CP- 2014):S6 proton va sd notron trong hat nhan nguyén tir 227 Cs lan luot 1a

A.55va 82 B. 82 vab55 C.55va 137 D. 82 va 137

Huong dian: Z=55va N=A-7Z =82

Cac bai méi cap nhat:

Cau 1: Mot hat o bin vao hat nhan /Al tao ra notron va hat X. Cho: m,=4,0016u; m,=1,00866u; ma=26,9744u;

mMx=29,9701u; 1u=931,5MeV/c?. Cac hat notron va X c6 dong ning 1a 4 MeV va 1,8 MeV. Dong nang cua hat a la:
A. 58 MeV B. 8,5 MeV C.7,8 MeV D. Két qua khac

Cau 2: Phuong trinh phéng xa @ cuaradi 12 9Ra —> a + %2.Rn . Cho biét khdi lugng céc hat nhan:
Mg, = 225,977u; Mg, = 221,970u, m, = 4,0015u va 1u =931 MeV/c% bong nang cua hat @ bang:

A. 0,09 MeV B. 5,03 MeV C. 512 MeV D. 5,21 MeV

Gidi : E =K, +K =[mg, —(m, +m, ) ].931=512MeV

P, + Pr, =0=2m K, =2m, K, = K, :—“Ka =K, = E

Rn 1+ a
mRn

=5,03MeV

CAau 3: Mot hat bui g Ra c6 khéi lugng 1,8.10°(g) ndm cach man huynh quang lem. Man ¢6 dién tich 0,03cm? . Héi
sau 1 phut c¢6 bao nhiéu chim sang trén man, biét chu ki ban ra ctia Ra 1a 1590 nam:

A.50. B.95. C.100. D.150.
_In2 m
Loi gidi : M3i chdm1a 1 hat @ Do phong xaciamgRa: H= T (s) A " =662799675

S6 hat nhan bi phén r trong 1 phut : AN = H.60 = 662,799675x 60
Mot phat co6 AN hat bi phan rd bay ra xung quanh mit cAudiéntichS=4r R?

g X S
Vay dién tichs c6 x la s6 cham sang: — = 5
AN 4zR

Céu 4: Ngudi ta tron 2 ngudn phong xa voi nhau. Ngudn phong xa c6 hang sé phong xa 1a 4, , ngudn phong xa tha 2 c6

=>» X = 94.93 hat

hing s6 phong xa 1a 4, . Biét A, = 24, . S6 hat nhan ban dau ctia ngudn thir nhat gap 3 1an sé hat nhan ban dau ciia ngudn
thir 2. Hang s6 phong xa ctia ngudn hdn hop 1a

A 124 B. 154, C. 2,54, D. 34,

GIAL

Goi Ng; 1a so hat nhan ban dau cua nguon phong xa 1

Goi No, 14 86 hat nhén ban dau cua nguén phong xa 2. Thi Ng, = Ngy/2.
Sau thoi gian t s6 hat nhan con lai cia mdi nguon 1a:

. ot Ny
N, =Ny.e ™ va N, =N.e 2 =0 g4t
3

. . . _ 1 _ N _ _
Tdng s6 hat nhan con lai cua 2 ngudn: N =N, + N, = N, (e + g-e 2y = %(3-9 ey ()

Khi t = T(T 14 chu ky ban rd ctia hdn hop) thi N = ¥5(Ngy +No2)=2/3 Nog.  (2)
Te(1)va(2)taco: 3.6 2+ =2
Pat e =X taduge : X2 +3X -2=0(*)
Phuong trinh (*) c6 nghiém X = 0,5615528.
1= 0,5615528 Tadétszi.ln;AAZInzza. In2
’ ' A, 0,5615528 T In 1
0,5615528

Cau 5:Trong phan tng tong hop héli: jLi +'H — sHe+ ;He.Biét m,=7,0144u; m, = 1,0073U; Myeq = 4,0015u, 1u =
931,5MeV/c?. Nhiét dung riéng cta nudc 1a ¢ = 4,19kJ/kg.K™. Néu tong hop héli tir 1g liti thi nang lugng toa ra cd thé dun

Dodo: e =1,20.4,.
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s6i mot khdi lwong nuée & 0°C 1a:
A. 4,25.10°kg; B. 5,7.10°kg; C. 7,25. 10°kg; D. 9,1.10%kg.

Giai: Nang luong téa ra sau mdi phan tng:

AE = (Mg + My = 2Myes )¢? = 0,0187uc? = 17,41905 MeV

Ning luong toa ra khi tdng hop héli tir 1g liti E = AE.NA/7 = 14,985,10®MeV= 23,9766.10")
C6 thé dun s6i mot khdi lugng nuée ¢ 0°C 1a m = E/100c = 5,7.10°kg. Pap 4n B

Cau 6: Tim nang luong toa ra khi mot hat nhan U234 phong xa tia @ tao thanh dong vi Th230. Cho cac ning luong lién
két riéng cia hat & 1a 7,10 MeV; cta U234 1a 7,63 MeV; ctia Th230 14 7,70 MeV.
A. 13,98 eV B. 13,98 MeV * C. 42,82¢eV D. 42,82 MeV

Gidi: E.,= AM.C* =(Am, +Am, —Am, )= A, &n + A e, — Ay &, =13,98MeV
Cau 7: Ban diu c6 mot mau chat phong xa nguyén chat X vai chu ki ban rd T. Ctr mot hat nhan X sau khi phong xa tao

thanh mot hat nhan Y. Néu hién nay trong mau chat do ti 1& s6 nguyén tir ctia chat Y va chéat X 1a k thi tudi ctia mau chat
la:

In(1-k) In(1+k) In2 2In2
t In2 ° : n2 C1 Tln(1+k)' Dt Tln(1+k)'
;t
izl_i =K
X T
=t ot ot =t
1-27T =Kx2T =1=27 +Kx2T
Giai :
1 i t
1+ K = T
2T
In(1+K)
>t=Tx——=
In2

Cau 8. Trong phan tng tdng hop héli: ,Li+H—>;Her;He Biét my; = 7,0144u; my = 1,0073U; Myes = 4,0015u, 1u =
931,5MeV/c?. Nhiét dung riéng ciia nudc 1a ¢ = 4,19kJ/kg k™. Néu tdng hop héli tir 1g liti thi ning lwong toa ra c6 thé dun
s6i mot nude & 0°C 1a:

A. 4,25.10°kg; B.57.10%g; C. 7,25. 10°kg; D. 9,1.10°kg.

Gidi 1:Nang lugng phan ung tda ra khi tong hgp mot hat Liti 1a

AE = Amc? = (—2.4,0015+7,0144+1,0073).931,5=17,41905(MeV)

Khi tdng hop 1g Liti thi Q =n.N,.AE = %.NA.AE = %.6, 023.10%.17.41905.1,6.10 " = 23,9806.10"(J)

Q  23,9806.10"

B = —5,723.10°(kg) .Vay chon B
c(t,—t,) 4,19.10%(100-0) (kg) .Vay chon

Nhu vay: Q=my, o.c(t,—t)=>m,

Gidi 2: Tinh nang lugng Phan trg HN la: Wpu Ning lugng khi tong hop tir 1g Li la:

1
1 “INLW,

_ _ _ _ _ 0 _1
Q=NW,, == Ny Wy, = Quyp =CMAL= Cm[t, ope —0° |=m= T

Chu y: Ning luong phan tmg dbi ra Jun. va C=4190J/Kg.K
Cau 9 :Cho chum notron ban pha dong vi bén gg Mn ta thu dugc dong vi phong xa gg Mn . Bdng vi phong xa **Mn

c6 chu tri ban rd T = 2,5h va phat xa ra tia . Sau qué trinh ban pha >Mn bang notron két thiic ngudi ta thiy trong
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mau trén ti s6 gitta s6 nguyén tir *®*Mn vasé luong nguyén tur >>Mn =107, Sau 10 gio tiép do thi ti s6 giira nguyén tir
cua hai loai hat trén la:
A. 12510 B. 3,125.10" C.6,25.10™" D.25.10™"
Huoéng dén giii:

Sau qua trinh ban phé >Mn bang notron két thuc thi sb nguyén tir cia gg Mn giam, co s6 nguyén tir gg Mn khong d6i,

Sau 10 gior = 4 chu ki s6 nguyén tir ctia 50 MN giam 2* = 16 1an. Do d6 thi ti sb giita nguyén tir cta hai loai hat trén 1a:
N Mn56 __ 10_10
N

Céu 10: Trong phan Gng day chuyén ctia hat nhan #*U , phan tmg thr nhét c6 100 hat nhan **U bi phan rd va hé sb

nhén notron 1a 1,6. Tinh tong s6 hat nhan bi phan ra dén phan ng thir 101.

A.5,45.10% B.3,24.10% C.6,88.10% D. 6,22.10%

Giai: Phan tng thi nhét c6 100 hat nhan **U bi phan ra, phan Gng th hai ¢ 100x1,6 =160 hat nhan **U ; phan tng

thir ba c6 100 x (1,6)? hat nhan **U ;..... phan tmg thtr 100 ¢6 100x (1,6)%°

Tong s6 hat nhan bi phéan rd dén phéan Gng thir 101

100(1,6.5°* —1)

16-1
Cau 11: Gia st ban dau c6 mot mau phong xa X nguyén chit, co chu ky ban ri T va bién thanh hat nhan bén Y. Tai thoi diém

=6,25.10"Chon C

Mn55

N=100(1,6°+1,6"+1,6%+... +1,6'°) = = 6,88.10% hat . Pap an C

2015 .
t, ti 1¢ gilra hat nhan Y va hat nhan X la 2014 Tai thoi diem t, =t + 2T thiti 1€ 46 1a

A 7049 5 7051 ¢ 8058 o, 6044
1007 1007 1007 1007
Giai: Chon B. Tai thoi diém t;: Sd hat X: N= N, =e™
Séhat Y: AN =N, (1—e™")
. AN 1_ e—/ﬁl e 1= 2015 - e)'tl _ 4029

Tish: ==~ seM 1= 1
et 2014 2012

N' _pMt _] = pMH2T) | oMigh?T _ ] _aMig2in2 _1_ geMt _]— 7051 .

' 1007

Tai thoi diém t,: tuong tu ta co ti sO

Nguyén tdc thanh céng: Suy nghi tich cuc; Cam nhdn dam mé; Hanh déng kién tri !

Bi dn cua thanh cong 14 si kién dinh cua muc dich!

Chuc cac em hoc sinh THANH CONG trong hoc tdp!

-Céc em HS 6n luyén ki thi QUOC GIA can i van thi gizi theo Email sau:
D}AEmail: doanviuong@gmail.com; doanviuong@yahoo.com

-Tai TP HCM cdc em HS lién lac qua sé BT dwai ddy néu cam théy chwa TU TIN !
7 : 0915718188 — 0906848238

- BIEN TAP : GV. Poan Vén Lwong

Email: doanvluong@gmail.com; doanvluong@yahoo.com DT . 0915718188 - 0906848238 Trang 100
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