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Bai 14 . HAT NHAN VA MO HINH NGUYEN TU

A. TRAC NGHIEM
Cau 14.1 (B): Cap nguyén tir cia cac hat nhin nao sau day khong duoc goi 1a dong vi?

A. icl, 3¢l B.1H,2D C. $3cu, S3cu. D. 1H, 3He.
Cau 14.2 (B): Cac nguyén tir duoc goi 1a ddng vi khi hat nhan ciia chung c6 cing A. khdi lugng.

*B. s neutron. C. s6 nucleon. D. s6 proton.

Céu 14.3 (B): Hat nhan nao sau day c6 136 neutron?

A ZNa. B. 238y, C.222Rq . D. 209po.
Cau 14.4 (B): Str dung cong thirc vé ban kinh hat nhan, hiy cho biét ban kinh hat nhan 237Pb 16n
hon ban kinh hat nhan 2341 bao nhiéu lan.

A. hon 2,5 lan. B.hon2ldn. C.gan2lan. D. 1,5 lan.
Cau 14.5 (B): Phat biéu nao sau ddy sai?

A. Bdng vi bén chi c6 ngudn gdc ty nhién, ddng vi khong bén chi c6 ngudn gde nhan tao.

B. Céc nguyén tir ma hat nhan c6 ciing sd proton nhung c6 s6 neutron khac nhau goi 1a dong
Vi.

C. Cac dong vi ciia cing mot nguyén td c6 sb neutron khac nhau nhung tinh chat hod hoc giéng
nhau.

D. Céc ddng vi ctia cing mdt nguyén t6 c6 cung vi tri trong bang hé thong tuan hoan.
Cau 14.6 (B): Trong cac nhan dinh sau day vé két qua thi nghiém tan xa ctia hat alpha 1én 14 vang
mong, cd bao nhi€éu nhan dinh dang?

(1) Phan 16n cac hat alpha xuyén thing qua 14 vang mong.

(2) Mot ti 1& kha 16n cac hat alpha bi 1éch khoi hudng ban dau véi goc 1éch 16n hon 90°.

(3) Mot ti 1é rt nho cac hat alpha b 1éch khoi hudng ban dau voi goc 1éch 16n hon 90°.

(4) Mot sé it hat alpha bj 1éch khoi phuong ban dau véi nhirg goc 1éch khéac nhau.



Cau 14.7 (H): So véi hat nhan hat nhan *2C. Hat nhan 55Co. C6 nhiéu hon

A. 44 neutron va 21 proton. B. 23 neutron va 21 proton.

C. 44 neutron va 23 proton. D. 23 neutron va 23 proton.
Cau 14.8 (H): Trong nguyén tir cia dong vi phong xa 233Th. co

A. 90 electron, tong sd proton va electron bang 210.

B. 90 proton, tong s6 neutron va electron bang 210.

C. 90 neutron, téng s6 neutron va electron bang 210.

D. 90 neutron, tong sb proton va electron bang 210.
Cau 14.9 (H): Trong mdi phat biéu sau, em hiy chon ding hoic sai.

a) Hat nhan nguyén tir trung hoa vé dién.

b) Mot hé qua ciia miu nguyén tir Rutherford 1a tinh khong bén ctia nguyén tir do electron mat
nang luong khi chuyén dong co gia tdc.

C) Hat nhan nguyén tir duoc cau tao tir proton, neutron va electron.

d) bién tich duong trong nguyén tir phan bd déu, xen k& vdi cic electron nén nguyén tir trung hoa
vé dién.

e) Co thé xem khéi lwong hat nhan xap xi bang khéi lugng nguyén ti.

f) Nguyén tir ciia ddng vi 2/CO 27 proton, 33 neutron va 27 electron.

g) Khinguyén tir trung hoa vé dién, tong s electron va neutron bang s6 khbi ciia hat nhan nguyén
tu.

h) Nguyén tr chi ton tai trong cac trang thai c¢6 nang luong xac dinh, goi 1a cAc trang thai ding.
Khi ¢ trang thai dung, nguyén tr khong phat xa.
Cau 14.10 (VD): Biét s6 Avogadro 1a N, = 6,022.10%*mol™*, khéi lugng mol ctia uranium 235U 14
238g/mol. SH neutron trong 238 gam 235U Ia:

A. 8,8.10%° B.1,2.10%° C. 4,4.10%5 D. 2,2.10%°
Cau 14.11 (VD): Sé proton trong 17,5 gam 235U 1a

A. 3,01.102 hat. B.27,7.10%* hat. C.4,07.10%*hat. D. 7,07.10%5 hat.



B. TU' LUAN

Bai 14.1 (B): Dién céc s6 liéu con thiéu vao bang sau.

Ki hiéu tén nguyén td 0 K Na
Sb proton 8 11
S neutron 20 12
S6 khdi 16 39

Ki hiéu hat nhan

Bai 14.2 (B): Chon cum tir thich hop trong bang dudi day dé dién vao chd trong.

s6 hiéu tong sd proton va _ _ trung tam ctia nguyén
) 10°m-10"m | khong phat xa
nguyen tir neutron tir
nang lugng xac o bang tuan hoan hoa N
_ ban kinh nang lugng rong
dinh hoc
) . hat nhan nguyén o
giam dan cac hat nhan proton Z fm (femtémet)
tu
phat ra nang
nucleon
lugng

a) Pong vi 1 nhimg nguyén tir ma (1)... cia ching c6 cung s (2) ... nhung ¢ sd neutron N khac
nhau.

b) Sé proton trong hat nhan Z bang (3)... va bang s6 tht tu ciia nguyén t6 trong (4)...

¢) Phan I6n khong gian bén trong nguyén ti 1a (5)..., toan bd dién tich duong tap trung & mot
ving ¢6 (6)... rat nho, nam & (7)..., goi 1a (8)...

d) Nguyén tir chi ton tai trong mot s6 trang thai c6 (9)..., goi 1a trang thai dimg. O trang thai
dung, nguyén tir (10)...

e) Ban kinh hat nhan c6 gia tri trong khoang (11)...

f) Ban kinh hat nhan thuong duoc do bang don vi (12)...

g) Trong hat nhan nguyén tir, cic hat proton va neutron goi chung 1a (13)...Vi vay, s6 nucleon
trong hat nhan nguyén tir duoc tinh bang (14)...

h) Theo 1i thuyét truong dién tir, khi electron chuyén dong co gia toc s& (15)...

Vay nén khi electron chuyén dong trén quy dao tron, electron s€ mét (16)..., tdc do electron
(17)...va cudi ciing roi vao hat nhan.

Bai 14.3 (B): Tinh ban kinh ctia cac hat nhan nguyén tir 3He, 233U, 3¢Fe, 131Cs

Bai 14.4 (H): Gia sir hat nhan nguyén tir c6 dang hinh ciu. Hoi thé tich hat nhan 38Fe gip bao
nhiéu 1an thé tich hat nhan 3T?

Bai 14.5 (VD): Néu cu tao nguyén tir va viét ki hiéu hat nhan ctia cac nguyén tir trong cac

truong hop sau:






BAI 15. NANG LUQNG LIEN KET
HAT NHAN

A. TRAC NGHIEM
Cau 15.1 (B): Chon cum tir phit hop dé hoan thanh nhén dinh sau: “Khéi lvong caa mot hat nhan
bat ki ... tong khéi lwong cua cac nucleon riéng 1é cau tao thanh hat nhan d6”.

A. lubn 16n hon B. ludn bang

C. luén nho hon D. ¢6 l4c 16n hon, ¢6 1ac nho hon
Cau 15.2 (B): Do hut khéi ciia mot hat nhan X

A. 13 dai luong dic trung cho murc d6 bén virng cua hat nhan.

B. duoc xéc dinh bang biéu thire Am = Zm, +(A-Z)m, |-m,.

C. cang 16n thi s6 khdi ctia hat nhan cang 16n.
D. 1a dai lwong dic trung cho mirc 46 pho bién ctia hat nhan.
Cau 15.3 (B): Chi ra phét biéu sai.
A. Hé thtrc Einstein vé mdi lién hé giira nang luong va khéi luong 1a E = mc2.
B. Khéi lwong nghi 1a khdi lugng ciia mot vat khi & trang thai nghi.
C. Khbi luong cia mot nguyén tir ¢6 gia tri gan bang khdi luong ctia hat nhan nguyén tir do.
D. Mot hat nhan c6 s6 khéi A thi khdi lwong ctia n6 ludn 16n hon A(amu).
Cau 15.4 (B): Nhan dinh nao sau day sai khi néi vé luc hat nhan?
A. Luc hat nhan c6 ban chat 13 lyc hip dan vi no gitp két ndi cac nucleon
lai v&i nhau.
B. Luc hat nhan c6 ban chét 1a luc tuong tdc manh.
C. Lyc hat nhan c6 cudng d6 16n hon nhiéu lan so véi cuong do cia lyc tinh dién.

D. Luc hat nhan ¢6 pham vi tac dung trong ban kinh hat nhéan.

Cau 15.5 (H): Do thi nao dudi day mo ta gan dang mi lién h¢ gitta
lugng lién két riéng (Ekr) vdi s nucleon

Ei'kr + E 4




C D

Cau 15.6 (H): Cac hat nhan 2C,%0, sHe c6 nang luong lién két 1an luot 1a
92,16 MeV; 127,6 MeV; 28,3 MeV. Thir ty gidm dan vé mirc do bén virng cua hat nhan la:
A. JHe, ®0,%C. B. ¥C, 0, ;He.
C. “C, ;He, 0. D. ;He, ?C,*0.
Cau 15.7 (H): Cho khéi luwong cta proton, neutron, hat nhan ;02 Ca, hat nhan 243 Calan luot la mp

=1,007276 amu, my = 1,008665 amu, mMcas2 41,958622 amu, Mcas43 42,958770 amu. Trong mdi
phat biéu sau, em hdy chon ding hoic sai.

a) ,oCava ,oCadéu la ddng vi cua ,Ca.

b) D6 hut khéi cia s.Ca lén 16n hon do hut khdi cua 5 Ca .

c) Nang luong lién két cia ,oCa l6n hon ning luong lién két cua ,-Camét luong 9,73 MeV.

d) Hat nhan ,°Ca kém bén viing hon hat nhan ,.Ca.

Cau 15.8 (VD): Cho cac hat nhan sau  %U , 22U, *Na," Au .Sap xép cac hat nhan néi trén
theo mirc d6 bén viing ting dan, biét rang khdi luong cia cac hat nhan néi trén va khdi luong cua
proton, neutron lan luot 1a muzss = 238,050788 amu; mu2ss = 234,993422 amu, mnazs = 22,983730
amu, Magy197 = 196,966552 amu, m, = 1,007276 amu va m, = 1,008665 amu.

A.iNa, oAU, U U B. U, QU HNa, g Au

C. U, U Au AN D. Na, " Au, U, U
Cau 15.9 (VD): Cho khéi lugng cia proton, neutron, hat nhan T , hat nhan%; Am lan luot 1a mp =
1,007276 amu, m, = 1,008665 amu, mt = 3,016049 amu va mam = 244,064279 amu. Nhan xét nao sau
day dang?
A. Hai hat nhan nay c6 d6 hut khdi bang nhau.

B. Ning luong lién két ctia % Am 16n hon ning lugng lién két ctia 3T .

C. Ning luong lién két riéng cua %! Am nhé hon ning lugng lién két riéng cua

D. Mirc d bén vitng ciia hai hat nhan T va %¢ Am la bang nhau.
B. TU LUAN

Bai 15.1 (B): Tinh ning lugng lién két ctia 2 Al , biét khéi lwong ctia hat nhan Z Al, proton va
neutron lan luot 1a may = 26,97435 amu, mp = 1,00728 amu va m, = 1,00867 amu.

Bai 15.2 (B): Tinh niang lugng lién két riéng ciia P, biét khdi lugng clia hat nhan P , proton va



neutron lan luot 13 mp = 29,97005 amu, mp= 1,00728 amu va my = 1,00867 amu.

Bai 15.3 (H): Hinh 15.1 cho thiy su phu thudc cia ning lwong lién két riéng theo s6 khéi & mot s6
hat nhan. Dya vao Hinh 15.1 em hay sap xép muc do bén viing theo thi tu giam dan cua cac hat nhan
sau: "2Te, 22U , "2Hf , XXFe, 2B, "°Cd . Tir d6 em c6 nhan xét gi vé tinh bén viing clia cac hat nhan

56

c6 khéi lugng 16n (tir sau o Fe) theo chiéu ting dan vé sé khdi.
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Bai 15.4 (H): Hat nhan 3 Fe 1a mot trong nhitng hat nhan bén viing nhét trong tu nhién (d6 pho bién
dén 91,754% trix luong cac déng vi st trong ty nhién),
trong khi d6 hat nhan nhe deuteri 2D lai kém bén (d6 pho bién vao khoang 0,015% trit lugng cic dong
vi hydrogen). Hay cho biét nang luong lién két riéng ciia 16n hon nang lugng lién két riéng cta
’D bao nhiéu lan. Cho biét mee = 55,93494 amu, mp = 2,01355 amu, m, = 1,00728 amu va m, =
1,00867 arnu.
Bai 15.5 (VD): Xét hai hat nhan X va Y, néu sé proton cia hat nhan X bang s neutron cia hat nhan
Y va nguoc lai, s6 neutron cua hat nhan X bang sé proton cia hat nhan Y thi hai hat nhan d6 duoc goi
la mot cap hat nhan guwong. Xét mot cap hat nhan gwong 2Mg va 2Na c6 khéi lugng lan luot 12 mug
= 22,99413 amu va mna = 22,98373 amu. Hat nhin nao c6 ning luong lién két 16n hon va hon bao
nhiéu MeV? Biét rang mp = 1,00728 amu, my = 1,00867 amu.

Bai 15.6 (VD): Can phai ban mot photon c6 ning lugng tdi thiéu bang bao nhiéu vao hat nhan
deuteri (1a déng vi ctia hydrogen v&i mot neutron va mét proton trong hat nhan) dé phan tach hat nhan

nay thanh mot neutron va mot proton riéng r&? Biét rang m, =2,01355amu, m, =1,00728 amu, va
m, =1,00867 amu.
Bai 15.7 (VD): Bén mot photon c6 nang lugng 3,6 MeV vao hat nhan deuteri fD dé phan tach hat



nhan nay thanh mot neutron va mot proton riéng r&. Biét ring, ngoai viéc phan tach hat nhan deuteri,
nang luong ctia photon con cung cip cho cac hat tao thanh mot dong ning ban dau. Hiy xac dinh dong
luong cua proton va neutron néu gia sir ddng ning cua cac hat nay sau khi duoc phan tach bang nhau.
Léy khdi lugng cua deuteri, proton va neutron lan luot 12 m, =2,01355amu, m, =1, 00728 amu, va
m, =1,00867 amu.

BAI 16: PHAN UNG PHAN HACH, PHAN UNG NHIET HACH VA UNG
DUNG

A.TRAC NGHIEM
Cau 16.1 (B): Cho phan ung hat nhan: ’F + /H —3°> O+ 2X. X la hat

A. alpha. B. neutron. C. deuteri. D. proton.

Cau 16.2 (B): Phan trng nhiét hach la

A.su bién doi hat nhan duéi tac dung nhiét.

B.su phan ra cua mot hat nhan thanh nhiing hat nhan khac mot cach tu phat.

C. phan tng trong d6 mt hat nhan nang v& thanh cac hat nhan nhe hon.

D. phan tng hat nhan toa nang luong.
Cau 16.3 (B): Trong céac phat biéu sau vé phan ing phan hach va phan tng nhiét hach, c6 bao nhiéu
phét biéu ding?

1) D%:u la phan ng hat nhan toa nang lugng.

(2) Béu 1a hién turong mot hat nhan nang vo ra thanh cac hat nhan nhe hon.

3) Déu la phan Gng :[6ng hop hat nhan.
(4) béu xay ra sy bién doi hat nhan.

Al ~B.2. C.3. D.4.
Cau 16.4 (B): Trong mét s6 phan ung hat nhan, ludn c6 su bao toan
A. s6 proton. B. s6 nucleon. C. sb neutron D. khéi lugng.

Cau 16.5 (H): Hat nhan 2*U phat ra hat o va bién d6i thanh hat nhan méi, phuong trinh phan Gng

cua qua trinh nay c6 dang:

A U >sa+2U. B.2' —ja+220Th., C. 2U -»j0+5Th.  D.
234 4 230
o U —s0+,U.
Céu 16.6 (H): Mot trong cac phan trng xay ra trong 10 phan tng la:

N+ U 55U > Pla+ iBr+y(; n) Véiy 14 s neutron. Gid tri y bang
A4, B. 6. C.8. D. 10

Cau 16.7 (H): Trong mdi phat biéu sau, em hiy chon dung hoic sai.

a) Trong cac phan ung hat nhan, dién tich va s6 khdi dugc bao toan nén sé neutron ciing duogc bao
toan.

b) Cho phan tng hat nhan {n+5°U —3Sr — +X +2;n . Hat nhan X c6 54 proton va 86 neutron.

¢) Trong phan Gng nhiét hach: 2H +>H — jHe+{n+17,6 MeV , niing luong can cung cap cho phan
ung la 17,6 MeV.

d) Cong nghé hat nhan dang dugc mg dung nhiéu trong y hoc, cong nghiép, nong nghiép, khao Co
hoc, thuc phém.

g) Trong phan tng hat nhan chi c¢6 su bao toan dién tich va bao toan s khdi.



f) Phan tg nhiét hach 12 ngudn ning luong ctia Mt Troi va cac sao.

Cau 16.8 (VD): Xét 1an luot hai phan tng sau:

e Phin tmg 1: 2U +} n >Nd +2 Zr +3:n+8 %e+8v,+200MeV. Khéi luong cia 2°U sir
dung trong phan tng 1 1a 50g.
e Phantng2: H +;n—?D+2,23MeV. Khdi lugng caa 2D tao thanh tir phan tng 2 1a 50g.
Biét s6 Avogadro 1a N, ~6,022.10% mol™.
Nhén dinh nao sau day dung?

A. Phan tng 1 thudc loai phan tng nhiét hach, ning luong toa ra khi phan tng hét 50g U 1a
2,56.10°MeV.
B. Phan (mg 2 thudc loai phan (mg phan hach, ning lugng tod ra khi thu dwoc 50 g’D 1la

3,36.10° MeV.

C. Xét vé niang lugng toa ra cia mdt phan tng thi phan Gng nhiét hach c6 gia tri 16n hon phan tng
phén hach.

D. Tong ning luong toa ra & phan tng 2 16n gap 1,3125 1an tong ning lugng toa ra & phan tung 1.
Cau 16.9 (VD): Bom hydrogen (bom H ) 1a mdt loai vii khi hat nhan c6 strc tan pha 16n hon bom
nguyén tir (bom A ) rat nhiéu 1an, du hién nay ca bom hydrogen va bom nguyén tir déu khong dugc
str dung trong cac cudc chién tranh. S¢ di bom hydrogen c6 stc tan pha 16n nhu vay 1a do n6 1a sy
két hop ctia phan tmg phan hach cia 525 U (giai doan 1) dé tao ra méi trudng c6 nhiét do rit cao,
cung cap dong niang cho cac hat tham gia phan ng nhiét hach (giai doan 2) theo phwong trinh phan
tmg “H+ H —>jHe+;n+17,6 MeV. Gia st ning lugng toa ra tir qué trinh phan hach con lai sau khi
tao phan trng nhiét hach la 2, 8.10"° J va khoi luong ;He duoc tao thanh tir mot vu nd bom
hydrogen trong thi nghi¢m vii khi hat nhan 1a 200 g thi stc tan phé cua qua bom nay tuong duong
v6i khoang bao nhiéu tan thuéc nd TNT? Biét rang nang lugng toa ra khi mot tan thude nd TNT chay
hoan toan 13 4,2.10° J. Cho sb Avogadro la N, ~6, 022.10% mol™.

A.20 197,14 tan.

B. 20 190,48 tan.

C. 20 166,6 tan.

D. 20 183,81 tan.

B. TU LUAN

Bai 16.1 (B): Xac dinh s6 hiéu nguyén tir va s khdi con thiéu ciia cac hat nhan trong cac phan ting

Sau:

26
a) o,

1 ? 4
Mg +,n —,Ne+; He.
b) 2,Pu+2Ne —4;n+22Rf.

¢) H+!Li—25He+gn.



Bai 16.2 (B): Xét phan tng nhiét hach: 2H+3H —3He +.n. Dé tong hop dugc 50 g He thi khéi lwong
*H va ’H phai st dung la bao nhiéu? Coi khéi lugng mol gan bang s6 khdi cua hat nhan. Biét sd
Avogadrola N, = 6,022.10% mol™.

Bai 16.3 (H): Xét phan tng nhiét hach: H+2H —3He c6 ning lugng toa ra la 3,25MeV.Néu qua
trinh nhiét hach sir dung hét 150 g ’H thi tong ning luong thu duoc 1a bao nhiéu? Coi khdi lvgng mol
gan bang s6 khdi cta hat nhan. Biét s Avogadro 1a N, ~6,022.10% mol ™.

Bai 16.4 (H): Cho mot hat neutron c6 dong ning 16n dén ban phd hat nhan 2°U dang dtng yén dé tao
ra phan Gng phan hach: {n+25°U —5 Xe+5Sr+Xh.

a) Xac dinh gia trji x (sd neutron dugc tao thanh sau phan tng).

b) Trong phan Gng phan hach nay, ning luong ctia phan img dugc xac dinh bang hiéu cia nang luong
lién két gitra cac hat nhan san pham v&i cac hat nhan tham gia phan tng. Biét nang luong lién két riéng
cia U 1a 7,59MeV/nucleon, 3’ Xe la 8,29MeV/nucleon, 3:Sr 1a 8,59MeV. Tinh ning lugng
phan Gng.

Bai 16.5 (VD):

a) Mot nha may dién hat nhan c6 cong suét phat dién 1920 MW, dung nang lugng phan hach cta hat
nhan 2°U véi hidu suat 33%. Lay mdi ndm c6 365 ngay; mdi phan hach sinh ra ning lugng khoang
200 MeV. Khéi lugng 2°U ma nha may dién hat nhan tiéu thu mdi ndm 1a bao nhiéu? Cho biét s6
Avogadro la N, = 6,022.10% mol™.

b) Can sur dung khéi luong than da bﬁng bao nhiéu trong mgt nha may nhié¢t dién détaora lugng nang
lwong nhur trén? Biét ning suét toa nhiét cua than da 1a 20MJ/kg.

Bai 16.6 (VD): Ning luong cia Mit Troi va cac ngdi sao trong vil tru déu d6 ngudn gde tir cac phan
(g nhiét hach, bat dau tir viéc dot chay hydrogen dé tao thanh helium (dugc goi 1a chu trinh proton -
proton). Xét mot ngdi sao di dot chay hoan toan hydrogen thanh helium va coi rang cac hat nhan
helium tao thanh déu tham gia vao qua trinh ba-alpha theo phuwong trinh:
SHe+3He+3He »¥C+7,275MeV. Néu khéi lugng ctia ngdi sao vao thoi diém d6 1a 4.10%° kg (khi
tat ca hat nhan trong ngdi sao déu 1a helium) va cong suét toa nhiét cua ngoi sao 1a 3,8.10° W thi bao

lau toan by hat nhan jHe chuyén hoa hoan toan thanh C? Cho biét sé Avogadro la

N, ~6,022.10” mol™.

Bai 17. HIEN TUQNG PHONG XA
A. TRAC NGHIEM

Bai 17.1 (B): Chi ra phat biéu sai khi néi vé hién tugng phong xa.
A. Hién tugng phong xa 1a hién tugng mot hat nhan khong bén vimng tu phat phan ra, phét ra cac tia
phong xa va bién doi thanh hat nhan khéc.

B. Hién tuong phong xa chiu anh hudng bai cac yéu td bén ngoai nhu nhiét do, ap suét, ...



C. C6 3 loai phong xa la phong xa a, £ va y; trong d6 phong xa S dugc chia lam hai loai la
phong xa 8~ vaphong xa .

D. Do tia 7 c6 ban chét 1a séng dién tir nén phong xa y khong di kém vé6i viéc bién d6i hat nhan
me thanh hat nhan khac.

Bai 17.2 (B): Trong céc dinh ludt bao toan sau:
1. Bao toan dong luong.

2. Bao toan sb khoi.

3. Bao toan khdi lugng.

4. Bao toan ning luong toan phan.

5. B4o toan sb proton.

Hién tuong phong xa tuan theo bao nhiéu dinh luat bao toan?

A. 2. B. 3. C.4. D. 5.
Bai 17.3. (B): Trong mot mau chét phong xa, tai thoi diém ban dau (t =0), mau chét co N, hat
nhan. Biét hang s6 phong xa va chu ki ban ra cila chat phong xa nay lan lugt 1a 4 va T . Sau d6 mot

khoang thoi gian At, ) luong hat nhan con lai trong mau chat d6 duge xac dinh béng biéu thirc ndo

sau day?
At

A. N, =Ne™ B. N, =N,27 C. N, =Nge™ D. N, =N,2™
Bai 17.4. (B): Trong céac phat biéu sau khi noi vé hién twong phong xa, c6 bao nhiéu phat biéu dang?
1. Chu ki ban ri 13 thoi gian dé mot nira sb hat nhan ban dau bi phan ra.

.. , . . In2
2. M0i quan h¢ gitra chu ki ban ra va hang so phong xala A = Eat

3. Trong hién tugng phong xa, tia ¥ thuong s€ phat kém theo cac tia o va f.

4. Do phong xa la dai luong dac trung cho tinh phong xa manh hay yéu cua mot lugng chét phoéng
Xa.

5. Trong hién tuong phong xa, o phong xa ting dan theo thoi gian voi quy luat ham sé mil.
A. 1. B. 2. C.3. D. 4.

Bai 17.5. (B): Chiéu 3 chum tia thu duoc tir qua trinh phéng xa hat nhan lan
luot qua tAm gidy, nhom va chi nhu Hinh 17.1. Cac tia 1, tia 2, tia 3 theo

thtr tw 1an luot 1a: !
A.tia f,tla a,tiay. B.tia a,tia f,tia y. _Tia2 &%
Tia 3
C.tia f,tiay,tia. D.tiay, tia a,tia f.
Bai 17.6. (H): 338 U la mot déng vi phéng xa co héng ) phong xa béng Gidy Nhém Chi
238 Hinh 17.1

4,916-10® s ', Biét rang sau mot khoang thoi gian nao d6, 2°U xdy ra
phong xa o va bién d6i thanh hat nhan con X. Trong mdi phét biéu sau, em hiy chon ding hoic sai.

a) Qua trinh phong xa ctua 52,38 U 1a mot phan tng hat nhan tod nang luong.
b) Hat nhan con X dugc tao thanh tir qué trinh phong xa trén la ég“Th .

¢) Chu ki ban rd cia 2°U 1a 1,41-10" s (Iam tron dén 2 chir s6 thap phan sau dau phay).



d) Xét mot mau chat tai thoi diém ban du chira 0,1 g dong vi phong xa 22U . Sau 100 triéu nam
(xem nhu mdi ndm c6 365 ngdy), khdi luong 22U con lai trong mau chat d6 khoang 0,089 g.

Cau 17.7 (H): % Po 1a mot dong vi phdng xa c6 chu ky béan ra 1a 138,4 ngay. Xét mot mau chat dang

210

chita N, hat nhan %;Po (tai thdi diém ban dau). Sau bao 1au ké tir thoi diém ban du thi ti sd giita s6

hat nhan 2812 Po d4 phan rd thanh hat nhan khac va sé hat nhan 2812 Po con lai bang 7?

A. 415,2 ngay. B. 387,5 ngay. C. 34,6 ngay. D. 968,8 ngay.

Cau 17.8 (VD): Hién nay dong vi phong xa 'SF duoc str dung rong rii trong viéc chan doan cac bénh
ung thu nhd vao cong nghé chup cét 16p bang phat xa positron (Positron Emission Tomography —
PET). Gia sir raing mot bénh nhan dugc tiém mot lugng chat phong xa PF véi dd phong xa la 350 Bg
truée khi qua trinh chup anh dién ra. Hoi sau bao 1au ké tir thoi diém tiém thi d6 phong xa trong co thé
bénh nhan giam con 25 Bq? Biét rang chu ki ban rd ciia tF 1a 110 ngay.

A. 378,92 ngay. B. 427,93 ngay. C. 418,81 ngay. D. 125,46 ngay.

Cau 17.9 (VD): Mot mau chat phong xa X phan rd theo thoi gian va phat ra cac hat « . S6 luong cac
hat o nay dugc ghi nhan béi mot may thu (6ng Geiger-Muller) va dugc biéu dién theo thoi gian t nhu

dd thi & Hinh 17.2.

_____________

T2 13 14 15 16 17 1(9)
0o 1 » 3 4 5 6 7 8 9 101
Hinh 17.2
Hang s6 phong xa cua chat phong xa 1a
A. 0,081s™. B. 0,173s™. C. 0,231s™. D. 0,058s™.

B. TU LUAN

Bai 17.1 (B): Cho hai miu chét chtra cac dong vi phong xa sNi va °Pb véi hoat d6 phong xa lan
luot 13 438 Bq va 803 Bq. Trong vong 1 gidy, miu chat nao c6 c¢6 sé hat nhan phan ra nhiéu hon? Vi
sao?

Bai 17.2 (B): it mot sb nguén phOng xa trong vung dién truong déu tao boi hai ban kim loai tich dién

trai diu nhu Hinh 17.3. Hay vé duong di cua céc tia phong xa trong dién trudng déu néu cac ngudn

phong xa duoc sir dung c6 thé phat ra cac tia phong xa «, 87,587 ,7 .



1 Bk
Hinh 17.3

Bai 17.3 (B): Cho mot mau chit dang chita N, hat nhan véi chu ki ban rd T vao thoi diém ban dau (
t, =0). Tinh sb hat nhan da phéng xa tai thoi diém t = 2T.
Bai 17.4 (H): Dwa vao kién thirc d hoc, em hiy giai thich tai sao nhiét d6 cia mot mau chét phong xa
ludn cao hon nhiét d§ ctia moi truong xung quanh mét chut.
Bai 17.5 (H): Xac dinh gia tri cta s khéi A va s6 hiéu nguyén tir Z trong cac phuong trinh phong xa
Sau:
a) %5Bi — /X + ;He.
b) %Th — 2°Ra+ ,'X.
c) 2P0 — X +a.
d) 2B *X + 4 +v,.
Bai 17.6 (H): Trén thyuc té, néu mot hat nhan khong bén phong xa tao thanh hat nhan méi. Hat nhan
m&i cling khong bén tiép tuc phan rd nhiéu lan dén khi tao thanh mot hat nhan bén thi qué trinh nay
dirng lai. Tap hop céac hat nhén tir hat nhan khong bén dau tién dén hat nhan bén cudi cing dugc goi 1a
mot ho phong xa. Xét su phong xa ctia ho phong xa thorium (bat dau voi 22Th va két thuc tai 2:Pb)
v6i phuong trinh phong xa thu gon nhu sau: 2aTh—%5Pb + X8~ + ya

Hay x4c dinh gid tri cua x va y.
Bai 17.7 (H): Xét dong vi khong bén ciia nickel 13 S Ni phat ra tia phong xa £~ va bién thanh hat
nhan con sCu. Biét rang khéi lugng cla cic hat nhan trén lan lugt la my, =659291amu va
M., =659289amu; nang luong téa ra cua qua trinh phong xa duoc xdc dinh boi biéu thirc
W = (m, —m,)c? v&i m, va m, 1an luot 1a tong khéi lugng clia cac hat trudce va sau phan tng.
a) Viét phuong trinh phan ra ctia o Ni .
b) Tinh nang luong toa ra cia qua trinh phong xa noi trén.

Bai 17.8 (H): Mot mau than bun khi dugc dem 1én tir ving dam lay c¢6 c¢6 chira 980,49 dong vi phong
xa C. Biét rang chu ki ban ra ctia /C 1a 5730 nam. Hay xac dinh:
a) khoi luong C chtra trong mau than bun nay sau 2000 nim.

b) thoi diém tai d6 khdi luong %C trong mau than bun nay con lai 100.4.



Bai 17.9 (H): Trong viéc diéu tri bénh ung thu bang phuong phap xa tri hién nay, ngudi ta thuong sir
dung may gia toc hat trong viéc tao ra cac hat mang ning luong cao dé ban pha cac té bao ung thur,
Tuy nhién, trudc khi may gia tdc hat ra doi thi viée diéu tri ung thu trong cac bénh vién trudc day lai
str dung mot ngudn phat ra tia gamma nhu déng vi phéng xa °Co (c6 chu ki 1a 5,27 nam, mdi nam
xem nhu ¢6 365 ngay). Céc tia gamma pht ra tir qué trinh phong xa ctia °Co dugc sir dung dé tieu
diét té bao ung thu. Hay tinh s6 luong hat nhan 2Co chura trong mot ngudn phong xa c6 hoat dd phong
xa la 5800 Ci tai bénh vién
Bai 17.10 (H): Mot trong nhitng ngudn cung cip ning luong dugc sir dung cho cac may phat nhiét
dién dong vi phong xa (Radioisotope Thermoelectric Generator — RTG) hién nay 1a %.Po boi ngudn
ning luong 16n ma qua trinh phan ri o ciia hat nhan nay mang lai. Biét rang chu ki ban ra cta %2 Po
la 138 ngay va hat nhan con cta qua trinh phong xa 1a *5Pb. Néu tai thoi diém t=0 c6 mot mau
polonium nguyén chat bat dau phan ri thi tai thoi diém t, , ti s6 giita s6 hat nhan 25Pb tao thanh va
s0 hat nhan %°Po con lai bang 15. Tai thoi diém t, =t, + 966 ngay thi ti s nay s& bang bao nhiéu?
Bai 17.11 (VD): Trong vét Iy hat nhan, may do birc xa (may dém/ ong dém) Geiger-Muller duoc sir
dung rong rii trong viéc do s luong hat «, £ bang cach tng dung kha ning ion hoa ciia cac tia birc
Xa nay. S6 tin hiéu may dém duoc ti 18 v6i sd lugng hat nhan bi phan ra. Xét hai may dém Geiger-
Muller gidng nhau 1an lugt dugc chiéu xa bai hai mau chat phong xa % Po va ‘31 (mdi hat nhan khi
phan ri chi phat ra mot tia phong xa). Biét ring cac mau chat phong xa duge dit & cing mot khoang
cach so v6i cac may dém tai hai phong khac nhau. Néu khéi luong cia timg mau phong xa tai thoi
diém ban dau déu 1a 1g thi trong vong 1 ngay dém dau tién, may nao dém duogc nhiéu tin hiéu hon?
Lay khbi lugng ciia cac hat nhan gan bang s6 khéi ciia chiing; chu ki ban ra ciia % Po va ‘31 lan luot
1a 138,40 ngay va 8,02 ngay; s6 Avogadro N, ~6,022.10% mol .
Bai 17.12 (VD): Hién nay, mot trong nhitng phuong phap xac dinh tudi ciia mot mau vat co thong
dung duoc cic nha dia chat va khao c6 hoc sir dung chinh 1a dya vao viéc do hoat dd phong xa cua
dong vi "C. Trong bai tap nay, ta s& 1an Iuot nghién ctru sy hinh thanh C va g dung clia né thong
qua céac cau hoi dudi day:

a) Su tao thanh lgC : Neutron ndng lugng cao trong cac tia vi tru trudc khi dén mat Trai Dat
s& di qua bau khi quyén. Tai d6, chiing phan ting v6i cc hat nhan %N (theo ti 1& 1:1) va tao thanh %C
cuing véi hat nhan X. Viét phuong trinh phan g xay ra va xac dinh X.

Trong qué trinh tiép theo, cr mot nguyén tir carbon dugc tao thanh két hop voi hai nguyén tir
oxygen trong bau khi quyén dé tao thanh mét phan tir CO,. Cac sinh vat trén Trai Dat hap thy dong vi
C thong qua qua trinh quang hop, tiéu thy thic in, .... 1am cho ham lugng *C duy tri 6n dinh. Tuy

nhién, khi sinh vat chét di, vi khong con nguon cung cap nira nén ham luong %C trong sinh vat d6 sé

giam xubng do phan rd B~ vdi chu ki ban rd 1a 5730 nam.



b) Em hiy viét phuwong trinh phan ra ctia *C.

) Xét mot manh gd hoa thach co khdi luong carbon chira trong d6 1a 220g. Tai thoi diém
nghién ctru, ngudi ta do duoc hoat 46 phong xa ctia manh g nay 1a 0,52 Bq. Hiy x4c dinh tudi cua
mau g hoa thach néi trén. Biét rang trong gd dang séng, ti s6 nguyén tir giira hai dong vi C va *2C
(bén) 1a 1,3.10™2 Lay gan ding khdi lugng cta hat nhan bang sé khéi cta néd va ; sb Avogadro
N, ~6,022.10% mol .

BAI 18. AN TOAN PHONG XA

A. TRAC NGHIEM
Cau 18.1 (B): Vat liéu nao sau ddy la hiéu qua nhat khi dugc sir dung dé che chin phong xa » ?

A. Gidy B. G C. Nhém D. Chi
Cau 18.2 (B): Chon cum tir thich hop trong bang dudi day dé dién vao chd trong.

che chin phoi nhiém khoang cach

an toan man chan kep dai

Ba quy tac co ban can thuc hién dé dam bao (1)... khi & cac khu vuc c¢6 nguon phong xa hodc phai
lam viéc truc tiép voi nguén phong xa:
- B4 tri thoi lugng cong viée phit hop dé giam thiéu thoi gian (2)... voi ngudn phong xa.

- Khi can thao tac truc tiép v6i ngudn phong xa, ta can dam bao (3)... an toan bang viée st dung

cac (4)..., cac phuong tién diéu khién tir xa.

- Viéc (5)... phong xa c6 thé duge thuc hién bang cach trang bi cac (6)... nhu tudng bé tong, cira

chi c6 do day can thiét, trang phuc bao hd ( mat kinh, ging tay, quan 4o bao ho co chi).
Cau 18.3 (H): Trong mdi phat biéu sau, em hiy chon ding hoic sai.

a) Ta c6 thé s dung mot to gidy mong dé ngan chian cac tia y .

b) Néu tham nhap vio co thé ching ta, chit phong xa o s& gay nguy hai nhiéu hon so véi chat phong
Xa y.
C) Mot trong cac quy tic an toan phong xa 14 luén udng thude tin duge dé phong ngira nhidm xa.

d) Bién canh bao khu vuc cé chat phong xa duge dé nghi vao ndm 2007 c6 nhiéu thong tin hon bién

canh bao nam 1974.

e) Khi phat hién 6 nhiém phong xa, ta can thong bao ngay véi nguoi phy trach an toan phong xa hodc

chinh quyén dja phuong.

f) Bo Y té Viét Nam khuyén cao nhitng ngudi lam viée v6i cac ngudn phong xa nén kham strc khoé
dinh ky 2 ndm mot lan.
Cau 18.4 (VD): Khoang giita thang 3 nam 2015, khi ban giao tai san do thay d6i nhan sy phy trach an

toan birc xa, mot nha may thép tai Ba Ria - Viing Tau phat hién mot ngudn phéng xa SCo da bi that



lac. Nha chirc trach chi dao phai khan cdp tim ngudn phong xa di bi that lac nay.
Viéc khan cdp tim kiém ngudn phong xa ®Cobi that lac 1a rat quan trong vi ngudn nay
A. rat dat tién.
B. kho san xuét nén kho tim thay trén thi trudng.
C. ¢ thé gay nguy hiém dén strc khoé dan cu.
D. can thiét trong viéc khao sat strc bén cta thép.

B. TU' LUAN

Bai 18.1 (B): So sanh hai bién canh béo khu virc c6 chit phong xa trong hinh 18.1 va cho biét diém

khac biét quan trong giira hai bién béo nay.

Hinh 18.1

Bai 18.2 (H): Quan sat Hinh 18.2 va néu cac yéu tb quan trong trong viéc tuan thi cic quy tic an

toan phong xa.

&); Yk

b) c)
Hinh 18.2

Bai 18.3 (H): Trong mot sy ¢ ro ri phong xa, khi bi tiép xuc voi chat phong xa, viée cdi bo trang

phuc dang mic co tac dung giam bdt kha ning bi nhiém xa khong? Giai thich.

Bai 18.4 (VD): Céc nguyén t6 radon (°2Rn ) va radium (?°Ra ) c6 phai chat phong xa khong?

Qua trinh nhiém xa vao co thé séng ciia hai nguyén t6 nay khic nhau nhur thé ndo va c6 thé gay tac hai

cho cac co quan nao trong co the song?



PAP AN-HUONG DAN
CHUONG 4. VAT LIHAT NHAN
Bai 14: HAT NHAN VA MO HINH NGUYEN TU
A. TRAC NGHIEM
Cau 14.1. Pap an D.
Cau 14.2. Pap an D.

Cau 14.3. Dap an C.

Cau 14.4. Bap an C.

13 U3
o207 _ Appoor _ 207

_ _ ~2
173 73
Tazz  Appr 27

Ta co:

Céu 14.5. bap an A.

Cau 14.6. bap an C.
Cé&c nhan dinh dang 1a: 1, 3 va 4.

Cau 14.7. Pap an B.

Cau 14.8. bap an B.
So electron ¢ 16p vo nguyén tir bang so proton bén trong hat nhan.

Cau 14.9. a) Sai; b) Ding; ¢) Sai; d) Sai; e) Pung; f) Pung; g) Pung; h) Pung.

Céu 14.10. Pap an A.
S6 neutron cd trong 1 hat nhan 2 U la 238 — 92 =146 hat

Suyra: N, ~146.1. N, =146.@-6,022.1023 ~8,8-10% hat
A 238

Cau 14.11. Pap an C.
Tuong ty Cau 14.10, ta co:

N, =92- TN, =92 272 .6,022.10% ~ 4,07 10” hat
A 238
Bai 14.1.
Ki hi¢u tén nguyén to6| O K Na
SO proton 8 19 11
S6 neutron 8 20 12

S6 khéi 16 | 39 | 23
Ki hiéu hat nhan | {°0 | 39K | #Na

Bai 14.2.

a) (1) céc hat nhan; (2) proton Z

b) (3) s6 hiéu nguyén tir; (4) bang tuan hoan hoé hoc

¢) (5) rong; (6) ban kinh; (7) trung tam cua nguyén tir; (8) hat nhan nguyén ti
d) (9) nang lugng xac dinh; (10) khdéng phat xa

e) (11) 10 *m-10"m



f) (12) fm (femtomet) ,
g) (13) nucleon; (14) tong so6 proton va neutron ‘
h) (15) phat ra nang lugng; (16) nang luong; (17) giam dan.

Bai 14.3. Ap dung cong thiric r =1,2- A*?, ta co:
h,=19fm; r =74fm; r_, =459fm; r,=6,19fm

3
Bai144.  e-fe_ Ao 50 g7
Vv, © A 3

Bai 14.5.
a) Nguyeén tir carbon: 6 proton, 6 neutron, 6 electron. Ki hi¢u hat nhan: ’C.

b) Nguyeén tir aluminium: 13 proton, 14 neutron, 13 electron. Ki hi¢u hat nhan: % Al.
c) Nguyén tir nitrogen: 7 proton, 7 neutron, 7 electron. Ki higu hat nhan: ¥*N ..
d) Nguyeén tu silicon: 14 proton, 14 neutron, 14 electron. Ki hiéu hat nhan: 2Si.

Bai 15: NANG LUQNG LIEN KET HAT NHAN
A. TRAC NGHIEM
Cau 15.1. Bap an C.
Cau 15.2. Bap an B.
Céu 15.3. bap an D.
Cau 15.4. Bap an A.
Cau 15.5. Bap an D.
Cau 15.6. Dap an B.
Tu nang lugng lién két, ta tinh dugc nang lugng lién Igé't riéng. Vi néng lugng lién két riéng dic trung
cho muce d6 ben viing cua hat nhan nén thir ty giam déan ve nang lugng lién ket riéng cling chinh 1a
tha tu giam dan vé muae d6 bén vitng cua hat nhan.
Cau 15.7. a) bung; b) bung; c) Sai; d) bung.
Cau 15.8. Dap an C.
Ning luong lién két riéng cua cac hat nhan nodi trén lan luot 13

E (U,5) = 7,37 MeV/nucleon, E, (U,;) =7,59 MeV/nucleon,
E, (Na,,) =8,11 MeV/nucleon, E, (Au,,) = 7,71 MeV/nucleon
Suy ra thi tu ting dan vé mirc do bén viing cua hat nhan la: 28U, 2°U, ¥'Au, ?Na

Cau 15.9. Bap an B.

Do hut khéi caa 3T 1a:

Amy =[ Z;m, +(A =Z;)m, |-m; =[1,007276 +2-1,008665] - 3,016049 ~ 8,557 -10"° amu
Do hut khéi caa 22*Am la:  Am,, :[ZAmmp +(Aum —ZAm)mn}—mAm

= [95 -1,007276 +149-1, 008665] —244,064279 ~1,918026 amu

Vi d6 hut khéi cua 524 Am Ién hon do hut khéi cua *T nén ning lugng lién két cua 534 Am ciing l6n



hon nang lugng lién két caa >T .

B. TU LUAN

Bai 15.1

D6 hut khdi cia 7 Al 1a:
AM=[Z,,p+(A-Z)m,]-m,, =[13-1,00728+14.1,00867]— 26,97435 = 0,24167 amu
Nang luong lién két cua 2 Al la:

E = Amc? =0,24167-931,5 = 225,115605 MeV

Bai 15.2

D¢ hut khéi cua 2P la:

AM=[Z, p+(A-Z)m,]-m =[15-1,00728+15-1,00867] - 29,97005 = 0,2692 amu
Nang lugng lién két riéng cua 3P la:

Amc? ~0,2692-931,5

Ekr =
A 30

Bai 15.3 , ‘

Vi nang luong lién két riéng la dai lugng dac trung cho muc d6 bén viing cua hat nhan nén ta co thu

tw sap xép sau: S Fe, 2Cd, 2°Te, ¥°Hf, 2°Bi, 22U . Vé tinh bén viing caa cac hat nhan c6 khéi

=8,35866 MeV/nucleon

lwong 16n (tir sau 3 Fe) theo chiéu tang dan vé s6 khéi: ning lugng lién két riéng giam dan nén do
bén vitng ciia cac hat nhan ciing giam dan.

Bai 15.4

Vi nang lugng lién két riéng ctia 3 Fe va 2D lan luot 1a 8,55716 MeV/nucleon va

1,11780 MeV/nucleon nén 3 Fe c6 niang lwong lién két riéng Ién hon 2D xap xi 7,66 lan.

Bai 15.5.

Vi ning lugng lién két caa Mg va 2 Na lan luot 1a 175,6809 MeV va 186,663285 MeV nén % Na
c6 nang lugng lién két I6n hon 2 Mg mot lugng bang 10,982385 MeV.

Bai 15.6.

D¢ hut khéi cua ’D la: Am=[Z p+(A-Z)m ]-m,
= (1,00728+1,00867) —2,01355 = 2,4-10 *amu
Ning lugng lién két cua hat nhan 2D la:
E = Amc? =2,4-10°%.931,5=2,2356 MeV

Ning lugng dé tach hat nhan tach 2D thanh cac hat nucleon riéng r& chinh 1a nang luong lién két cua
hat nhan nén ning luong téi thiéu cia photon » can thiét 1a 2,2356 MeV.

Bai 15.7.

Do hut khdi cua 2D Ia: Am=[Z p+(A-Z)m,]-m,
=(1,00728+1,00867) —2,01355 = 2,4-10 *amu
Theo dinh luat bao toan ning luong toan phan:
_¢-E, 36-2410°-9315
(p) — 2 - 2
Pong lugng cua proton va neutron lan luot 13

=0,6822 MeV

&=E, +2W,, =W,



MeV

P, =[2MW, ;) =+/2-1,00728-0,6822 ~1,1723—— ;
P, = /2M W, =+/2-1,00867-0,6822 ~1, 173:MeV
C

Bai 16: PHAN UNG PHAN HACH, PHAN UNG NHIET HACH VA UNG DUNG
A. TRAC NGHIEM

Céu 16.1. Dép 4n A.
19F+1H O+2 He

Cau 16.2. Dap an D.

Cau 16.3. Pép an B.
Céc phat biéu dang 1a (1) va (4).

Cau 16.4. Dap an B.

Céu 16.5. Dap an B. S
Ap dung dinh luat bao toan dién tich va bao toan so6 khoi dé kiém tra cac phan tng hat nhan.

Cau 16.6. Bap an B.
Ap dung dinh luat bao toan s6 nucleon: 236 =143+87+y = y=6.

Céu 16.7.

a) Sai.

b) bung.

¢) Sai. Vi day la nang lugng ma phan rng nay toa ra.

d) bung.

e) Sai. Vi con c6 su bao toan dong lugng va nang luong toan phan.
f) blng.

Cau 16.8. Dap an D.

Ning luong tod ra khi st dung hét 50 g U

Q= :3?5 6,022-10%3-200 ~ 2,56 -10°MeV

Nang luong toa ra khi thu dugc 50 g \[ {2} _{1}\text{D} \]:

Q, 520 6,022-10%%.2,23~3,36-10°°MeV

Vay ning luong toa ra & phan tng nhiét hach 16n hon phan tng phan hach ndi trén 1,3125 lan trong
cac truong hop dang xét.



Cau 16.9. Dap an A.
S6 lugng 3He duoc tao thanh la:

Npe = 200 6,022.10% =3,011.10% hat
4

Tong ning luong toa ra cia cac phan wng nhiét hach la:
Q=3,011-10%-(17,6-10°.1,6-1071°) ~ 8,48-10'%
Khéi luong thuéc nd TNT can dung dé ning luong toa ra twong dwong véi bom hydrogen Ia:

2,8-10'°.8,48-10"
m =

17100 ~20.197,14 tin

B. TU' LUAN

Bai 16.1.

a) 1226 Mg +% n —>12§ Ne +‘21 He
b) S42PU+25 Ne — 4 3n+250 Rf

c)  ZH+3Li—j He+gpn
Bai 16.2.

Pé tao ra 1 hat 3He can phai c6 su tham gia cia 1 hat #H va 1 hat $H
Sé hat §He c6 trong 50 g SHe
50

- 6,022-10%° =7,5275-10%* h7t

Np, = N, = Nige

Khéi lugng 2H :

7,5275-10%
= e N 2=25¢
H2 ™ 6,022.10%
Khéi lugng $H:
7,5275-10%
Hy=———————-3=37,5¢
6,022-10
Bai 16.3.
MJdi phan @ng nhiét hach dang xét can sir dung 2 hat 12H . Do d6, s6 lwong phan tng nhiét hach khi
Ny, 150

sirdung hét 150 g 2H la:  N= = T-6,022-1023 =2,25825-10%°

Téng ning lwong thu duoc:
W = 2,25825.10%° .3, 25 ~ 7,3393-10%° MeV

Bai 16.4

a) Ap dung dinh luat bao toan sé nucleon: 1+235=140+94+Xx =X =2.
b) W =140.8+29+94.8+59—-235.7-59 ~184,41MeV .



Bai 16.5
a) Nang lugng c6 ich: A, =1920-10° -365.86-400 ~6,1-10'°J.
V1 hiéu suit nha may 1a 33% nén ning luong toan phan can sir dung trong mot nim 1a:
. 6,1-10
®7 0,33

17
S6 hat 23 cin duing: N :LO13
92 200-1,6-10

~1,8-10'"J

~5,6-10%" hat

5,6-10%7

~ . 6 X
6.022.108 235~ 2 2107g=220n

Khéi lwong %U can dung: m =

b) Khéi lwong than d4 can phai sir dung dé tao ra luong ning luong twong duong & cau a:

3
m'=ﬂ=9-109kg=9-106 tAn

Bai 16.6

S6 lugng hat nhan %He trong ngdi sao la:

~ 4-10%.10°.6,022.10%

7 =6,022-10°° hat

N

Vi mét phan tng nhiét hach can sir dung 3 hat nhan %He
nén tong nang luong toa ra caa ngdi sao trong qua trinh ba — alpha la:
6,022-10°°.7,275-10°.1,6-107%°
Q= 3

~2,34-10%

Thoi gian dé toan bo hat nhan %He chuyén hoa hoan toan thanh %C la;

44
(= Q_23410" 6,16-10"%s ~ 1,95 triéu nim

P 38.10%

Bai 17: HIEN TUQNG PHONG XA
A. TRAC NGHIEM
Cau 17.1. Bap an B.
Cau 17.2. Bap an B.
Hién tuong phong xa tudn theo cac dinh luét bao toan: dong lugng, sé khéi va nang luong toan phan.
Cau 17.3. Bap an C.
Cau 17.4. bap an C.
Cac phéat biéu ding 1a: 1, 3 va 4.

Cau 17.5. Dép 4n B.



Cau 17.6. a) bung; b) Sai; c) bung; d) Sai.
Cau 17.7. bap an A.

Khoang thoi gian can tim 1a:

t

N0[1—2 TJ

AN <

Nt: —>=2T -1=7=1=3T=3.138,4=415,2 ngay
CoNg2 T

Cau 17.8. Dap an C.

t t
Khoang thoi gian can tim 1a: Hy =H2 T = 25=350.2 110 = t ~ 418,81 ngay

Cau 17.9. Dap 4n A.

2
t 3:NO£12 TJ 2
L 2T
Na:NO(12 TJ: ; :»%:1 217:>Tz8,565
15:N0[12TJ 1-2 T

x:'”—2='”—2z0,0815—1

T 856

B. TU LUAN
Bai 17.1

Vi hoat @ phong xa dugc xac dinh bang sb hat nhan phéng xa phan ré trong 1 gidy nén mau chat
chia 235Pb s& c6 s6 hat nhan phan ra nhiéu hon trong 1 gidy.

Bai 17.2

Hinh vé& duong di cta cé4c tia phong xa trong dién truong déu dugc biéu dién nhu hinh dudi day.

[ # v / /i ]
i N
L L
& 3
& g
¥ L
+ =
5 ]

B?.i 17.3
S0 hat nhan da phong xa la:

Bai 17.4

Vi phéng xa la phan ¢ng hat nhan toa ning luong, nang lugng toa ra ton tai dudi dang dong ning cua



cac hat sau phong xa, do d6 dong ning ctia cac hat nay sé 16n hon dong niang chuyén dong nhiét caa
c4c hat trong méi truong xung quanh. Mt khac, khi céc hat chuyén dong cang nhanh thi nhiét do cua
vit s& cang cao, chinh vi vay ma nhiét ¢6 cuia mau chat phong xa ludn cao hon nhiét do caa moi
truong xung quanh mot chat.

Bai 17.5

Dua trén dinh lut bao toan dién tich va bao toan sé nucleon, ta cé thé suy ra gia tri cua sé khéi A va
Lvia N , ~ A
so hiéu nguyén tir Z cia hat nhan EX nhu sau:

a) A=208;Z=81.
b) A=4;2=2.
c) A=206;Z=82.
d) A=12;Z=6.

Bai 17.6.
Dua trén dinh luat bao toan dién tich va bao toan sé nucleon, ta lap dugc hé phuong trinh sau:

232=208+4y y=06
= =>y=6=>x=4
90=82-x+2y X=2y-8

Bai 17.7.
a) NI —°, e+58 Cu
b) Vi khéi luong cua electron 1a khong dang ké nén ning luong toa ra caa qua trinh phong xa 1a:

W = (mp; — Mgy )c? = (65,9291 65,9289) -931,5 = 0,1863 MeV
Bai 17.8.
a) Khéi luong %4C chtra trong mau than bun sau 2.000 nam la:

t 2000
M, =my-2 T =980,2-2 5730 ~ 769, 4ug

b) Thoi diém ma khéi luong \[ {14} {6}\text{C} \] trong mau than bun nay con lai 100 pg la:

t
m =my-2 T =t=-T-log,| Mt |= —5730-|ogz(@j ~18867,64 nam
Mg 980
Bai 17.9.
S lugng hat nhan $9Co chira trong ngudn phéng xa tai thoi diém dang xét la:
In2
In2 In2
Bai 17.10.
t
q Npp 1-2T 2

Tai thoi diém  t;, ta co: P = —=2T-1=15=t, =4T

_1

Po
, t, 4.138+966 1

Tai thoi diém t,=t, +966, tacs: ~“Pb_pT _1_p 138 _1-218 _1-2047
Po



Bai 17.11.

t
S6 lwgng hat nhan 22°Po phén ra 1a: ANp, = Nopoy | 1-2 oo | = Mo(PO)- Ny 1-2 Teo

APo

1
=i-6,022~1o23 1-2 1384 121 43.10"° ha
210

S6 lugng hat nhan £3!1 phan ra la:
t t

B . t
AN =Nggy|1-2 T :%NA 1-2 T
|

1
=i-6,022~1023 1-2 802 1 £381.10% n2t
131

Véy may do bic xa tng véi miu chat chira £511 dém duogc nhiéu tin higu hon.

Bai 17.12

a) 1n+ N — C+1p Vay X chinh I hat proton.
by  YCoY N+p+v..

¢) Sé luong hat nhan §*C trong manh gd hién tai la:

H T
N ==
T 2

Khéi lugng £*C trong manh gd hién tai la:  mgy, = New p, =T Acuy

Ny ™ 2 N,
S6 lugng hat nhan £2C trong manh gé hién tai la:
Mo m T Acis

m-m
NA_—C14 Np = A

AC12 AC12 AC12

Ncio =

Vi ddng vi 2C bén nén sb lrgng hat nhan §C dugc xem gan ding 1a khong doi. Tir d6 ta suy ra s6
lugng hat nhén %34C tai thoi diém ban dau (luc khdi gé con dang séng) 1a:
-12
Noc14y =1.3-107"Ncyp
t

— t=-Tlog, _News |_ _5730Iog{ T — [ HAc1y H
No(c14) 1,3-107 \MNA IN2—Acy HT

5730-365,24-3600-0,52-12
1,3-10712.[220,6-6,022-10% -In2—-14,0-52,0- (5730365 - 24 -3600)]

~-5730log, { } ~ 38541 nam



Bai 18: AN TOAN PHONG XA
A. TRAC NGHIEM
Cau 18.1. bap an D.
Cau 18.2. (1) an toan; (2) phoi nhiém; (3) khoang cach; (4) kep dai; (5) che chin; (6) man chin.
Cau 18.3. a) Sai; b) Bung; c) Sai; d) Bung; e¢) DPlng; f) Sai.
Cau 18.4. bap an C.
B. TU LUAN
Bai 18.1. biém khac biét quan trong giira hai bién béo: Bién béo ¢ Hinh 18.1b c nhiéu chi tiét hon
nham nhan manh tac hai cua cac tia phong xa va viéc can thict la phai roi xa nguon phong xa (mot
trong ba quy tac dam bao an toan phong xa).
Bai 18.2.
- Hinh 18.2a: Giam thiéu thoi gian tiép x(c Voi nguon phéng xa.
- Hinh 18.2b: Gitr khoang cach phu hop dén ngudn phong xa.
- Hinh 18.2c: Str dung che chin dé giam tac dung cua cac tia phong xa.
Bai 18.3. Viéc coi bo trang phuc dang méc Ia can thiét khi bj tiep xdc véi chat phdng xa, gilp giam
thiéu dang ké kha nang bi nhiém xa. Tuy nhién, trang phuc nay phai dugc xt li thich hop vi c6 thé

gay nhiém xa cho nguoi hodc d6 vat tiép xtc sau do.

Bai 18.4. Ca hai nguyén t6 déu la chat phdng xa (radium phdng xa o dé sinh ra radon, radon ciing
phong xa a dé cho ra poloni).

- Radon Ia chat khi nén nhiém xa qua duong ho hap va gay tac hai cho mo phoi. i
- Trong khi d6, radium 1a chat ran, nhiém Xa theo duong tiéu hoa (nhu uong nudc nhiém xa).



