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HAT NHAN NGUYEN TU
7.1. TINH CHAT VA CAU TAO HAT NHAN
Tinh huéng 1. Khi gip bai toan lién quan dén tinh chat va cau tao hat nhan thi lam thé
nao?
Giai phap:
A {c() Z proton
Hatnhéan , X< |
c6 A - Z notron
Vi du minh hea: (CP 2007) Hat nhan Triti ( T, ) ¢6
B. 3 notron (notron) va 1 proton.
C. 3 nucldn, trong d6 c6 1 notron. D. 3 proton va 1 notron.
Huéng din
Hat nhén Triti ¢6 s6 proton Z = 1 va ¢6 s6 khéi = s6 nuclon =3 = Chon A.
Vi du minh hoa: (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 sb proton nhung ¢ s6 notrén (notron) khac
nhau goi 1 dong vi.

C. Cac dong vi cia cing mot nguyén t0 ¢ sb notron khac nhau nén tinh chat hoa hoc
khéc nhau.
D. Cac ddng vi ciia ciing mot nguyén té ¢ cung vi tri trong bang hé thdng tuan hoan.
Huwong din
Céc ddng vi cia cing mot nguyén té c¢6 cing vi tri trong bang hé thong tuan
hoan va c6 cuing tinh chat héa hoc = Chon C.
Vi du minh hoa: (CD-2008) Biét s Avogadrd Na = 6,02.10% hat/mol va khéi luong
cta hat nhan bang sé khéi cua no. S6 proton (proton) ¢b trong 0,27 gam 13AF7 13
A. 6,826.10” B. 8,826.10% C. 9,826.10”
Huéng din
Sé6” gam 0,27.6,02.10*
Khéi luong mol
Vi du minh hoa: (PH-2007) Biét s Avogadrd 1a 6,02.10% /mol, khdi lugng mol cua
urani U238 12 238 g/mol. S6 notrén trong 119 gam urani U238 1a

=7,826.10%

S6" proton =13. N, =13.

A.88.10° B.1,2.10% C. 4,4.10%® D.2,2.10®
Huéng din
Noueion = (238-92). Sogam =146.%.6,02.1023 = 4,4.10%

Kh61 lugng mol
Chay:
. (s , 4
1) Néu coi hat nhan la khoi cau thi thé tich hat nhdn la V' = ?ﬂ R®.
Khéi lwong ciia hat nhdn xdp xi bang: m = Au = A.1,66058. 107 kg.

Dién tich hat nhan: Q = 7.1 ,6.10%° C.
Khéi lwong riéng hat nhan: D = m/V.
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Mat c?‘é dién tich hat i”lhdi’l.' o= QN; o ’
2) Néu mét nguyén to hoa hoc la hon hop n nhiéu dong vi thi khoi lwong trung binh cia
no: m=am +a,m, +...+a,m,, véi aj, M; lan luot la ham luong va khoi heong ciia
dong vi tri .

Trong truwong hop chi hai dong vi: m= Xmy +(1— X)m2 voi x la ham luong
cua do”‘ng’ vi 1. ’ ’ ’ ’
Tinh huong 2. Khi gip bai toan lién quan dén thuyét Twong doi hep thi lam thé nao?

Giai phap:
Khoi lwgng va hé thirc nang lugng:
m m
m= (’Z;Ezmczz—ozc2
v v
- -2
bong nang:
2 2 2 2 1
W, =E - E, =mc® —myc* =(m-m,)c” < W, =myc —-1
v
G

7.2. PHAN UNG HAT NHAN

Tinh huéng 1: Khi gip bai toan lién quan dén nang luong lién két hat nhan thi lam thé
30?

nGig.i phép:

Xét hat nhan: /'X

D¢ hut khdi ctia hat nhan: Am = Zm, + (A = Z)m, — My = Zmy + (A —Z)M, — My

Vi my» 1a khoi lugng ciia nguyén tir X: mx= = My + Zm,

va my 1a khdi luong cua nguyén tir hidro: my = mp + me

Nang lugng lién két: W, =[ Zm +(A=Z)m —m, |c*Hay W, = Amc®

L W,
Ning luong lién két riéng & = TM
Vi du minh hoa: (PH - 2010) Cho ba hat nhan X, Y va Z ¢6 sb nuclon tuong tng 1a
Ayx, Ay, Az véi Ax = 2Ay = 0,5A. Biét ning lugng lién két ciia timng hat nhéan twong
mg 14 AEx, AEy, AE; v&i AE; < AEx < AEv. Sép xép cac hat nhin nay theo thir tur
tinh bén ving giam dan 1a

B.Y,Z X. C.X,Y,Z D.Z, X, Y.
Huéng din
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AE, AE,
gY = =
A, 0,5a
bat Ax =2Ay =0,5A; =athi Ey :ﬁ:&:g\( >&Ey > &y
A, a
AE, AE,
gz = =
A, 2a

Vi du minh hea: (BH 2012) Céc hat nhan doteri fH ; triti fH , heli ;He c6 ning

lugng lién két 1an lugt 12 2,22 MeV; 8,49 MeV va 28,16 MeV. Céc hat nhan trén dugc
sap x€p theo thir ty giam dan vé d6 bén viing cia hat nhan 1a

A.fH;;He;fH. B.fH;fH;;‘He.
c e Wi,
Huéng din
2,22
£, =’—=1,11(MeV/nucl0n)
1 2
, W 4
Ap dung cong thitc: e =—% 3¢, = 8,49 = 2,83(MeV/nucl0n)
A | 3
28,1
g, = 8,16 = 7,04(MeV/ nuclon)
,He 4

=g, >¢, >¢g, =ChonC.
4 He H 2H :

Vi du minh hoa 9: (CD - 2012) Trong c4c hat nhan: jHe, [Li, 2 Fe va 2°U, hat
nhan bén viing nhét 1a
A. 25U Bl Fe c.ILi. D. ‘He.

) Hudng déin )

Theo két qua tinh toan 1y thuyét va thuc nghiém thi hat nhan c6 khoi luong
trung binh 1a bén nhat r6i dén hat nhan nang va kém bén nhat 13 hat nhan nhe
= Chon B.

Chuy:

1) Néng lwong tod ra khi tao thanh 1 hat nhdn X tir cdc prétén va notron chinh bang

nang heong lién két W, =[Zmp +(A—Z)mn —m]cz. Nang luwong toa ra khi tao

thanh n hat nhin X ftr cdc proton va notron bcing Q = nWy vdi
3 S6 gam
Khéi lugng mol

2) Néu cho phwong trinh phdn irng hat nhén dé tim nang leong lién két ta ap dung dinh
ludt bao toan nang lwong toan phan: “Tong nang lwong nghi va dong nang triede bang
tong nang lwong nghi va déng nang sau” hodc:

“Tong nang lwong nghi va nang heong lién két truée bang tong nang lwong
nghi va nang lwong lién két sau”.
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Tinh hudng 2: Khi gip bai toan lién quan dén nang lugng phan ting hat nhan thi lam
the nao?
Giai phéap:

Phan Umg hat nhan: A+B > C+D

Xac djr}h tép cua cac hat nhan bang cach dua vao hai dinh luét bao toan dién tich
va bao toan s0 khoi: Zp + Zg =Z¢c + Zp; Aa + A = Ac + Ap.

Nang lugng cia phan Gng hat nhan c6 thé dugc tinh theo mdt trong ba cach

Sau:
Céch 1: Khi cho biét khéi luong ciia cac hat nhan truéc va sau phan mg:
AE = z mtruéccz - z msauc2

Cach 2: Khi cho biét dong ning cta cac hat trude va sau phan ung;

AE =2 We, = > Wi,

Céch 3: Khi cho biét d hut khéi ctia cac hat trudc va sau phan tng:

AE =) Am,c? =) Am,,.C?

Cach 4: Khi cho biét nang luong lién két hodc ning lugng lién két riéng cua cac hat

nhan trudc va sau phan Gng.

AE = ZWLKsau - ZWLKtruéc

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

Vi du minh hoa: (DH-2009) Cho phan tng hat nhan: 5T +D— ;He+ X . Lay do hut

khéi ctia 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 téa ra cuia phan ing xap xi bing

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

AE =) (Am,, —Am,, . )c* =(Am,, +0—Am —Am, )c? =17,498(MeV )

= Chon C.

Tinh huéng 3: Khi gip bai toan lién quan dén ning luong hat nhan thi 1am thé nao?

Giai phap:

Néu phan tng I}'c_l‘t nhan téa nang lugng thi nang lugng tda ra dudi dang dong
nang cua cac hat san pham va nang luvong pho ton y. Nang lwong toa ra do thuong duoc
goi 1a nang lwgng hat nhan.

Nang luong do 1 phan ung hat nhan toa ra la
AE = Z M,6.C° — stauc2 >0.

Nang luong do N phan tng 1a Q = NAE.

Néu ctr 1 phan tng c¢6 k hat X thi s6 phan tmg N =%NX =%n;—x N,

X
Vi du minh hea: (CP-2010) Cho phan tng hat nhan ;H? + {H® —,He" + on' + 17,6
MeV. Biét s6 Avogadré 6,02.10%*/mol, khéi lugng mol ctia He4 13 4 g/mol va 1 MeV =
1,6.10™ (J). Nang lugng toa ra khi tong hop dugc 1 g khi heli x4p xi bing
A. 4,24.10%. B. 4,24.10J. C.5,03.10". D. 4,24.10").
Huéng din
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S6" gam He
Khéi luong mol

Q =S6" phadn itng.AE = N,AE

1
Q= ﬂ.6,02.1023.17,6.1, 6.10"° ~4,24.10"(J) = Chon D.

4(9)
Vi du minh hea: (PH-2012) Téng hop hat nhan heli JHe tir phan Gmg hat nhan
‘H + [Li — JHe + X . Mdi phan tmg trén téa nang lugng 17,3 MeV. Nang lugng toa
ra khi téng hop dugc 0,5 mol heli 1a
A.1310°Mev. EIBEEINEM C.5210°MeV.  D.24.10* MeV.
Huéng din

Viét ddy di phuong trinh phan tng hat nhan ta nhan thiy X ciing 1a 24 He:
JH+[Li— JHe+ ;X

Vi viy, cu mdi phan ung hat nhan c6 2 hat ; He tao thanh. Do d6, sb phan
Ging hat nhan bang mot nira s6 hat ,He :

Q=S6" phan itng.AE = %Sé’ hat He. AE

Q= %.0,5.6,023.1023.17,3 ~2,6.10% (MeV ) = Chon B.
Tinh hudng 4: Khi gip bai toan lién quan dén photon tham gia phan tng thi lam thé
nao?
Giai phap: )

Gia sir hat nhan A dung yén hap thu pho ton gy ra phan tng hat nhan:
y+A—>B+C

Ap dung dinh ludt bao toan ning luvong toan phﬁn:
e+m,c® =(mg +m)c? + (W +W, ), v6i & = hf =%
Vi du minh h¢a: Dudi tic dung cla bitc xa gamma, hat nhan C12 dtimg yén tach thanh
cac hat nhan He4. Tan sb cia tia gama 1a 4.10%* Hz. Céc hat héli c6 cung dong nang.
Cho m¢ = 12,000u; mye = 4,0015u, 1 uc? = 931 (MeV), h = 6,625.10° (Js). Tinh dong
nang mdi hat héli.

Huéng din

y+'%5C - JHe+ ;He+ ;He
hf +mec? =3m,,c’ +3W = W =6,6.10"°(J)

Chii y: Néu phan tmg thu nang lwong AE :Zm c? —staucz < 0 thi
nang lwong 16i thiéu cia pho ton can thiét dé phan ieng thyc hién dwoc la enin = -AE.

Vi du minh hoa: Dé phan tmg 4B’ + y—2.0 + on' ¢o thé xay ra, luong tu y phai co

trude

nang lugng ti thiéu 1a bao nhiéu? Cho biét, hat nhan Be ding yén, mge = 9,01218u;
m,, = 4,0026u; m, = 1,0087u; 1uc? = 931,5 MeV.




https://thi247.com/

Huéng din

AE =mg,c? —2m ¢’ —-m ¢’ =-16(MeV )= ¢,;, =—AE =1,6(MeV )
Tinh huéng 5: Khi gap bai toan lién quan dén tong dong ning cua cac hat sau phan
ung thi lam thé nao?
Giai phéap: )

Dung hat nhe A (goi la dan) ban pha hat nhan B ding yén (goi 1a bia):
A+B—C+D (néubod qua blrc xa gama)
fa+¥N -0+ H
Jor+ Al — XP+ on
Pé tim dong nang, van tdc cua cac hat dua vao hai dinh ludt bao toan dong
m,V, =m.V, + myVv,

Pan thuong dung la cac hat phong xa, vi du: {

Iuong va bao toan nang luong:
e & Hone {AE:(mAijB—mC—mD)cZ:WC +W, W,

Tatinh AE =(m, +m, —m. —mj, )c?

Téng dong ndng cua cac hat tao thanh: W, +W, = AE +W,
Vi du minh hea 1: M6t hat o c6 dong néang 3,9 MeV dén dap vao hat nhan 3A|27 ding
yén gay nén phan tng hat nhan o + AP = n + 15P*. Tinh téng dong ning cia cac
hat sau phan tng. Cho m, = 4,0015u; m, = 1,0087u; ma = 26,97345u; mp =
29,97005u; 1uc® = 931 (MeV).

Huéng din

Cach 1: AE =(m, +m, —m, —m, )c’ ~-3,5(MeV)
=W, +W, =W_+AE = 0,4(MeV)
Céch 2: Ap dung dinh ludt bao toan ning luvong toan phan:
(m, +m,)c? +W, =(m, +m,)c? +(W, +W, )
=W, +W, =W, +(m, +m, —m, —m,)c* =0,4(MeV)

Chii y: Néu phan vmg thu nang lwong AE :Zm c? —staucz < 0 thi

dong nang 16i thiéu cua hat dan A can thiét déphdn ung thyc hién la Wanin = -AE.
Tinh huong 6: Khi gap bai toan lién quan dén ti s6 dong nang clia cac hat thi lam thé
nao?

trude

Giai phap:
£ e Wc WC N , ~ . e L2 \ <
+ Néu cho biét —==Db UW— =b thi chi can st dung thém dinh luit bao toan ning
D A
lugng: W, +(m, +mg)c? =W, +W, +(me +my )c® < W, +W, =W, +AE
b
%zb WCZ(WA‘l‘AE)m
+ Giai hé: (W, =

1
W, +W, =W, +AE  |W, =(W, +AE)m
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Vi du minh hoa: Bin mét hat o ¢6 dong ning 4,21 MeV vao hat nhan nito dang dtng yén
gy ra phan tmg: ;N' + . —» O + p. Biét phan img nay thu ning luong 1a 1,21 MeV va
dong niang cta hat O gép 2 lan dong nang hat p. Pong ning cta hat nhan p Ia bao
nhiéu?

Huéng din

W, +W, = AE +W,, =3 Wp:1.3:1(|v|ev)
121 Ty — 3
W, =2W, W, =§.3=2(Mev)

. . . 1
Binh luin thém: D¢ tim toc do cua hat p ta xuat phat tr W, = Empvi

2W

=V, = £, thay W, = 1 MeV vam, = 1,0073u ta duoc:
m
p

ZVV —-13
J = o <1380 ()

m, 1,0073.1,66058.10 %
Chay:
1) Néu hai hat sinh ra cé cung dong nang thi W, =W, = W, 42'AE

2) Néu cho biét ti s6 toc do cia cdc hat ta suy ra ti s6 dong ning.
Tinh huéng 7: Khi gép bai toan co6 lién quan dén quan hé véc to van toc thi lam thé
nao?
Giai phap:
Néu cho V. =aV, UV, =aV, thay truc tiép vao dinh ludt bao toan dong

mv?

lugng m,V, =M.V, +m,V, débiéu dién V., V, theo V, valuuy W =

= (mv)z =2mW |. Biéu dién W¢ va Wp theo W roi thay vao cong thirc:

AE =W¢ + Wp - Wa va tir ddy sé& giai quyét dugc 2 bai toan:
- Cho W4 tinh AE
- Cho AE tinh W4
Vi du minh hoa: Hat A c6 dong ning W ban vao mot hat nhan B ding yén, gdy ra
phan vmg: A + B — C + D va khong sinh ra birc xa y. Véc to van toc hat C gip k lan
véc to van toc hat D. Bo qua hiéu rng tuong ddi tinh. Tinh dong nang cua hat C va hat
D.

Huéng din
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_ m,V 2m,W
VD — A"A :>V2 — A A >
R R ~ 7kt kmc + mD (kmc + mD)
m,V, =M.V, +myV, ——2— =
7 km,V, 2 _ 2 2m,W,
c - 2
kmc + My (kmC +mD)
1 m-m,W
W, ==myvg =k?—C—A—A
2 (kme +m,)
1 m,m,W
W, ==mpv, =—2-2—A_ 5
2 (km. +m,)

Ning luong phan g hat nhan: AE =W, +W, -W,

kZm.m, L Mpm, -}W {ChoWAtinhdquAE
)2 A

= |AE =

Cho AE tinh dugeW,

(kmg +my )" (kmg +my

Tinh hudng 8: Khi gip bai toan lién quan dén cac hat tham gia c6 dong ning ban dau
khong dang ké thi 1am thé nao?
Giai phap:

Ap dung dinh luat bao toan dong lugng cho phan tmg: A+ B —->C +D (néu

) , o o - MeVe =-MpVp
bo qua blrc xa gama): m,V, =m.V, + mMyVy, =
—_— mCWC = mDWD

0
Chumg t0 hai hat sinh ra chuyén dong theo hai hudng ngugc nhau, c6 toc do va
dong nang ti 1€ nghich véi khoi lugng.
m
Mo (AE +W,)

W, =
me +mp

Mat khac: W, +W, = AE +W, nén

m
W, =—FC  (AE+W
b mC+mD( +W,)

Vi du minh hga: Phan ung hat nhan: 1H2 + 1H3 - 2He4 + on1 toa ra nang luong 17,6
MeV. Gia sir ban dau dong ning cac hat khong dang ké. Coi khdi lwong xap xi s6 khoi.
Pong ning cua on* 1a bao nhiéu?

Huéng din
0=m,, +my, = (mv,) =(-my,)" = m,W, =mW, =W, =0,25W,

AE = W, +W, = W, ~14,08(MeV )
—— &
76 928w,

Tinh hudng 9: Khi gip bai toan lién quan dén cac hat chuyén dong theo hai phuong
vudng goc v6i nhau thi 1am thé nao?
Giai phap:

Ap dung dinh luét bao toan déng lugng cho phan ing: A+B—>C+D (néu
bo qua birc xa gama): m,V, =M.V, +MyV,
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(W :%mv2 S 2mW =m?v? = mv =+/2mW )

*Néu Ve LV, thi (myv, )" =(meve ) +(mpVp )" = mW, = moW, +mgW,

*Néu v, LV, thi (myv, )’ =(meve )" +(mav,)" = moW, =mW, +m,W,
Sau do, két hop véi phuong trinh: AE =W, +W, —W,

>
-y mpVp

—> —

MevVe mMpVp McVe

-
— =

MaVy MeVy
C6 thé tim ra cdc hé thirc trén bang cdch binh phwong vé hwéng ddng thire véc to:
+Néu cho V., LV, thi binh phuong hai vé m,V, =m.V, +myV,:

MEVE +m2V2 +2.m.myVVp, c0s90° = miva < m W, + moW, =m,W,
+Néu cho V, LV, viét lai m,V, =m.V, +myV, thanh m,V, —m V. =m_V, binh
phuong hai vé:
m2va +mvi —2.m.m,Vv .V, €0s90° = mivg < mW, + m W, = m,W,
Vi du minh hoa: (PH-2010) Ding mét protén co dong ning 5,45 MeV bén vao hat
nhan ,Be® dang ding yén . Phan Gng tao ra hat nhan X va hat . Hat a bay ra theo
phuong vudng goéc vdi phuong tdi cua proton va cd dong nang 4 MeV. Khi tinh dong
ning cua cac hat, 1ay khdi luong céc hat tinh theo don vi khéi luong nguyén tir bang sb
khdi ciia ching. Ning luong téa ra trong cac phan ting nay bang
A. 4,225 MeV. B. 1,145 MeV. C. 2,125 MeV. D. 3,125 MeV.
Huong dén
llH + j’Be - ga + gX . Hat a bay ra theo phuong vuoéng goc vé i phuong t6i
cua proton nén: my W, +m,W_ =m, W, =1.5,45+4.4=6.W,
=W, = 3,575( MeV )
Nang luong phan ung:
AE=W, +W, -W, -W,, =4+3,575-5,45-0= 2,125(MeV)> 0 = Chon C.
Kinh nghiém gidi nhanh:
*Néu V. LV thi mW, +m,W, =m,W,
*Néu V., LV, thi mW, +m,W, =m,W,
Sau do, két hop véi AE =W, +W, —W,
Vi mbi bai toan cu thé, phai xac dinh o dau 1a hat A, hat B, hat C va hat D.
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Tinh hudng 10: Khi gdp bai toan lién quan dén cac hat chuyén dong theo hai phuong
bat ki thi l1am thé nao?
Giai phéap:
*Néu gep = (Ve ;Vp ) thi meWe + MWy + 2€08 ggp /MW /MW, =m,W,
*Néu ¢, =(Ve;V,) thi mW, +mW, —2cos g, /MW, /mW, =mW,
Sau do, két hop véi AE =W, +W, —W,
Thit viy:
Ap dung dinh luét bao toan dong lugng:
MV +MpVy =MV, < MV, —m,V, = myVy
*Néu cho ¢, =(Ve,V,) thi binh phuong hai vé m.V, + myV, =m,V,:
MEVE + MZV2 +2m. MgV, COS @y = MaVa
< mW. +mpW, + 2\ mW.m,W,, cosgp., =m,W,
*Néu cho ¢, =(V;V,) thi binh phuong hai vé m,V, —m.V, =m,V,
MAVA + M2V —2m.m, V.V, COS ., = M3V3

< mW, + mW, -2, /m-W.mW, cosgp., = mW,
(O trén ta ap dung W :%mv2 S miv =2mW = mv =+/2mW )

Vi du minh hoa: Hat o c6 dong ning 5 MeV bin vao mot hat nhan ,Be’ dang yén,
gdy ra phan ing tao thanh mét hat C12 va mét hat notron. Hai hat sinh ra c¢6 vecto van
téc hop véi nhau mot goc 80°. Cho biét phén Gng téa ra mot nang lugng 5,6 MeV. Coi
khdi lugng xap xi bang s6 khdi. Pong ning cia hat nhan C c6 thé bang
A.7 MeV. B. 0,589 MeV. C.8 MeV. D. 2,5 MeV.
Hmrng déin
Phuong trinh phan ng: za + 4Be - 6012 on
Hai hat sinh ra c6 vecto van toc hop véi nhau mot goc 80° nén:

mW, +mW, +2c0s80°\/mW, /mW, =m W, kéthop véi AE =W, +W, -W,
12W, +1W, +2c0s80°/12W, \/IW, =45

56=W, +W, -5=W_ =10,6-W_

= 11W, +2c0s80°/12W, /10,6 W, =9,4 =W, ~0,589(MeV ) = Chon B.
Tinh huéng 11: Khi gap bai toan cho biét hai goc hop phuong chuyén dong cia cac
hat thi lam th€ nao dé tinh dwoc cac dai lugng khac?
Giai phéap:

*Chiéu m.V, + MV, =m,V, |én phuong ctia hat dan:
M.V, COS@, + MV, COS, =MV,

*Ap dung dinh 1i ham s sin:

ta dugc hé: {

—
MaVy
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MaVa _ McVe _MpVp JmW, _ MW, _ MW,

sing, sing, sing sin @, sin @, sing,
Vi du minh hea: Mot proton c6 khéi lugng mp co toc do Vp bén vao hat nhan bia ding
yén Li7. Phan tmg tao ra 2 hat X gidng hét nhau c6 khdi lwong m, bay ra véi van toc
c6 do Ion béng nhau va hop véi nhau mot goc 120°. Téc d0 cua cac hat X 1a

A vy =3 MpVp/My. B. vy =myvy/(my J3).

C. v = mpVp/my. D.v, =3 MpVy/My.
Huéng din

mp\_/.p _ mx_.Xl n mx\_l.xz Chiéu 1én hudng cha v, N

m_ v
m,v, =m,v, cos60° +m,v, cos60° = v, =—% = Chon C.
x
Vi du minh hea: Hat notron c6 dong nang 2 (MeV) bén vao hat nhan 3Li6 ding yén,
gdy ra phan ung hat nhan tao thanh mot hat o va mét hat
T. Cac hat o va T bay theo cac hudng hop vdi hudng tdi
cta hat notron nhitng goc twong img bang 15° va 30°. Bo
qua birc xa y. Phan tmg thu hay toa ning luong? (cho ty sb
giita cac khdi luong hat nhan bang ty s6 giita cac s6 khoi

cua ching).
Huéng din

my,  mv, = mv mW, mW, = mW

sin30° sin45°  sin15°  sin®30°  sin®45°  sin?15°

{wa =0,25(MeV)

W, ~0,09(MeV)

= AE=W, + W, -W, =-1,66(MeV)

7.3. PHONG XA. PHAN HACH. NHIET HACH
Tinh hudng 1: Khi gip bai toan lién quan dén khdi lugng con lai va khdi luong di bi
phan ra thi 1am thé nao?
Giai phap:
Gia st khdi lugng nguyén chat ban du 1a mg thi d&én thoi diém t khdi luong
con lai va khéi luong bi phan ra lan luot 1a:
_In2, ot
m=me T m=m,2 7

2\ <= t
Am:m()(l—e T } Am:mo(l—ZT}

Tinh huéng 2: Khi gap bai toan lién quan dén sb hat con lai va sb hat da bi phan ra thi
lam thé nao?

Giai phap:
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m
No =—2N,

_ Khai lugng toan bd
Khoi luong 1 hat
Gia st s hat nguyén chét ban du 12 N, thi dén thoi diém t sb hat con lai va sb

S6 nguyén tir ban dau:

0

_In2

t
N=Nge T N=N,2T

hat bj phan ra lan luot la: 2\ & Tt
AN:NO(l—e T J ANzNo[l—ZTj
2 In2

Néut<<Tthil-e T ~Tt

Vi du minh hoa: Ddong vi g U®® 1a chét phong xa vai chu ki ban ra 1a 4,5 (ti nam). Ban
dAu khéi lugng cua Uran nguyén chét 1a 1 (g). Cho biét sé Avogadro 1a 6,02.10%. Tinh
s6 nguyén tir bi phan ra trong thoi gian 1 ti nam va trong 1 (nam).

) Huéng din
S0 nguyén tir bi phén ra trong thoi gian 1 ti nam
In2 In2 In2
£ m < —1
AN=N;l1-e 7 |[=—2.N,|1-e T t :i.6,02.1023 1-e *° |~36.10"
238 238
S6 nguyén tir bi phéan ra trong thoi gian 1 nam
In2
L m
AN=N,|1-e T z—O.NA.In—th39.1OlO
238 T

Tinh huépg 3: Khi gip bai toan lién quan dén phan trim con lai, phan trim bi phan ri
thi lam thé nao?
Giai phap:

Phan trim chat phong xa con lai sau thoi gian t: h = N = o =—=e T

0 0 0

Phan trim chét phong xa bi phan ra sau thoi giant: 1 - h
Vi du minh hoa: (CD-2009) Goi 7 1a khoang thoi gian dé sé hat nhan cia mot dong vi
phong xa giam di bén 1an. Sau thoi gian 2t sb hat nhan con lai ciia ddng vi d6 bang bao
nhiéu phan trim sb hat nhan ban dau?
A. 25,25%. B. 93,75%. C. 6,25%. D. 13,5%.

Huéng din

&:eﬂ =4IN, = Chon C.

%con lai sau 27 la : h=e**" =0,0625 = 6,25%
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Vi du minh hga: Mot luong hdn hop gém hai dong vi v6i s6 luong hat nhan ban dau
nhu nhau. Ddng vi thir nhit c¢6 chu ki ban rd 13 2,4 ngay, dong vi thir hai c6 chu ki ban
rd 1a 4 ngay. Sau thoi gian t thi con lai 87,5% s6 hat nhan trong hon hop chua phan ra.
Timt.

Huéng din

_h2 2,
s e

In2, In2

= O,S(e 24 g 4 J =0,875=1=0,58(ngay)

Kinh nghiém: Dé giai phuong trinh trén ta ding may tinh cim tay Casio fx
In2 In2
-——X

570es. Nhap sb lidu: 0,5x£e 24 +e4XJ =0,875 (dé co ki tw x bAm |ALPHA ,

dé c6 ddu ‘=" bAm [ALPHA|[CALC]), nhap xong bAm [ALPHA|[CALC][<].
Tinh huéng 4: Khi gdp bai toan li€én quan dén sb hat nhan con tao thanh thi 1am thé
nao?
Giai phéap:

Vi ctr mdi hat nhan me bi phan ra tao thanh mot hat nhan con nén s6 hat nhan
con tao thanh dung béng s6 hat nhan me bi phan ra:

_n2, m
Ney =AN =Ng[1-e T |, véi NO:KONA

[
_In2,
D6i voi truong hop hat e thi: N, =N,|1-e T
Thé tich khi Heli tao ra & diéu kién tiéu chuén:

N m n2
V,=—2224(l)=—"|1-e T [.22,4(l)
N4 e
In2
: -t In2
Néut<<Tthil-e T t ~—1t
Chu y: Néu cho chiny phong xg a ddp vao mot ban tu dién
chua tich dién thi moi hat sé lay di 2e lam cho ban nay tich
dién dwong +2e. Néeu co N, dap vao thi dién tich duwong ciua
bdan nay sé la Q= Nm.3,2.10’19 (C) Do hién twong dién
huong ban tu con lai tich dién —Q. Hiéu dién thé gitta hai ban

tu.‘Uz%. O ©)

Tinh hudng 5: Khi gip bai toan lién quan dén khéi lvong hat nhan con thi lam thé
nao?
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Giai phéap:

( _InZt]

Nyl1l-e T ne,

n— Ncon 'Acon = A:on - '%on 1 € T
N N, A,

e

_In2
ey
*V6i phong xa béta thi Agon = Ape NN M, =AM = (1 e’ j

e

An _4 |I’12
*V6i phong xa alpha thi Agon = Ame -4 néN: M, = —2= [1 e T J
Tinh hudng 6: Khi gip bai toan lién quan dén ti s6 hat (khdi lugng) nhan con va sb hat

(khéi lurong) nhan me con lai thi lam thé nao?
Giai phap:

I‘Ime NOe N ant
> =leT -1
Nen =AN =Ny (1-e7) 7 N,

In2
= mcon — A\:on Ncon A\:on [e T _1)

mme Ane N me Ane

Vi du minh hea: Tinh chu ki ban rd T ctiia mét chat phong xa, cho bié; tai thoi diém ty,
ti sO gilta hat con va hat me 1a 7, tai thoi diém t, = t; + 26,7 ngay, ti s6 d6 1a 63.

Huéng din
N In2, 2,
(N] [1]72 -
In2
Ncon :[e‘rt _1]3 |
Nme
=T =8,9(ngay)

N 24, 426,7) 26,7 N2y n2 26,7
ﬁ =leT -1|=|e” eT -1|=63=e" =8
me t,

Tinh huéng 7: Khi gap bai toan lién quan dén sb (khoi luong) hat nhan con tao ra tir t;
dén t, thi 1am thé nao?

Giai phap:
Phan bé s6 hat nhan me con lai theo truc thoi gian:
In2 In2
N, N,e N,
| | | [
I I | Ll
=0 t=t, t=1t,

S6 hat nhan con tao ra tir thoi diém t; dén thoi diém t, ding béng s6 hat nhan

In2 In2
me bi phén rd trong thoi gian d6: N, = N, =N, = N, [e Tt e T EJ
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£ N ’EH hlz(tz -t) 1n21 In2
Néut;-t, <<Tthi N,=Ne T |1-¢e T ~Nge T (t2 t)

S hat nhan con tao ra tir thoi diém t; dén thoi diém t, ;

In2 In2

At _ Abon :'7 e_n?tz

on
Ane

Vi du minh hoa: M6t miu Ra226 nguyén chét co tong sb nguyén tur 1a 6,023.10%. Sau
thoi gian né phong xa tao thanh hat nhan Rn222 véi chu ki ban rad 1570 (ndm). S6 hat
nhan Rn222 dugc tao thanh trong nam thir 786 1a bao nhiéu ?
Huwong din
Ta chon t; = 785 nam va t, = 786 nam.

lnzt lnzt In2 785 In2 786
N, =N, Le’“ —e‘“} 6, 023.1023.(e1570' —g 1570 sz9.102°

Chii y: Néu lién quan dén sé hat bi phan rd trong cdc khoang thoi gian khdc
nhau thi ta tinh cho timg khoang roi ldp ti s6.

_E{l —Eh _Er'
N, Nee T Ne T° Nee T°
I /1 N J i
0 Tl/ A L Ii 8
_Eﬁ —En —E[ 1)
MlzNg l_e r ANEZNUQ T l_e T

Néuty—t; =t, = Atthi St _gT
AN,
Vi du minh hoa: Pdng vi 1, Na?* 1a chat phong xa beta trir, trong 10 gid diu nguoi ta
dém dugc 10" hat beta trir bay ra. Sau 30 phut ké tir khi do 1in dau ngudi ta lai thay
trong 10 gio dém duogc 2,5.10" hat beta trir bay ra. Tinh chu ky ban rd ciia dong vi noi
trén.
) Huwong din
Céch 1: Tathay t; —t, =t; = At=10h vat, = 10,5 h nén:
In2 1 In2
AN _ o, 107 Y 1 5 25(h)

AN, 2,5.10
Céch 2:
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In210
AN, =N, (1 e’ j:lo“”

In2

105
=e’ ~=4=T=525(h)
2105 _In29
AN, =N,e T (1—6 T )22,5.1014

Tinh hudng 8: Khi gip bai toan lién quan dén sé chdm sang trén man huynh quang thi
1am thé nao?
Giai phap:
Gia st mot ngudn phong xa diat cich man
huynh quang mot khoang R, dién tich ciia man S thi
s6 chim sang trén man ding bang sb hat phong xa

dap vao: n, =—>-.9
° 47R?
Neéu cur mot hat nhan me bi phan ra tao ra k

In2
hat phong xa thi N, =KAN = kNO[l—e T tj ,néu t

<< T thi N,, ~kN, ";—Zt— A —N "_:_—Zt Do dé: n, _kAn ;4st
e e 4

Chu y: Poi véi mady dém xung, cw maéi hat phong xa dap vao bo dém tw dong

.In2

tang mot don vi. Vi vady, s6 hat bi phdn ra (AN) ti l¢é voi 56 xung dém duwoc (n) (chon hé

_n2
t=t1:>N0[1—e Ttl]:ynl

In2
6 i 1é p): ANzyn:N[l e Tthyn:> .
2
t:kt1:>No[1—e T tJ:yn2

2 2,
%:&. Pdt x=e T U X 1-x* _N (C6 thé ding mady tinh cam tay dé
1_e T" n 1-x n
gidi nhanh phwong trinh nay).

Tinh hudng 9: Khi gip bai toan viét phuong trinh phan tmg hat nhan thi lam thé nao?
Giai phap:

Ta dwa vao dinh luat bao toan dién tich va bao toan sb khoi.

Ap dung cho truong hop phong xa:
*V6i phong xa o thi hat nhan con 1ui 2 6 trong bang hé thdng tuan hoan so véi hat
nhén me va sé khdi giam 4 don vi.
*V6i phong xa B thi hat nhin con Iui 1 6 trong bang hé théng tudn hoan so véi hat
nhan me va s6 khéi khong thay doi.
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*V&i phong xa B thi hat nhan con tién 1 6 trong bang hé thng tuin hoan so véi hat
nhan me va s6 khéi khong thay doi.
Nhu vy, chi c6 phéng xa oo méi lam thay ddi s6 khdinén N, A“e A"“’” :
Vi du minh hoa: Hoi sau bao nhiéu ldn phéng xa o va bao nhiéu lan pho'ng xa f thi
hat nhan 4,U**® bién d6i thanh hat nhan g,Pb***?
B. 9 phéng xa o va 12 1an phéng xa béta trir.
C. 6 phong xa a va 3 1an phong xa béta trir.
D. 6 phong xa o va 8 phong xa béta tru.
Huéng din
A.—-A, 238-206

Séphong xaa: N = = =8
phong X4 P 4 4

Néu chi 8 phong xa o thi s€ lam 10i 2.8 = 16 6! i
Nhung yéu cau chi lui 92 — 82 = 10 6 nén phai c6 6 phong xa béta trir d¢ 1am
tién 6 6 = Chon A.
Tinh huéng 10: Khi gip bai toan lién quan dén d phong xa cia lugng chat thi lam thé
nao?
Giai phéap:

Do phéng xa ban dau: Hy = AN, =It;.—2N

_In2

Do phong xa ¢ thoi diémt: H = H NS T

. . . m
Vé&img g khoi lugng chat phong xa nguyén chat thi N, =—2=N

e
Néu chat phong xa chira trong hdn hop thi mg = my,.phan tram.
In2 m(g).a,%
o= N,
T A
Vi du minh hoa:Mot khéi phong xa c6 d6 phong xa ban dau Ho, gdm 2 chit phong xa
¢6 s6 hat nhan ban dau bang nhau. Chu ki ban ri cua chiung 1an lugt A T, =2 hva T, =
3 h. Sau 6 h, d6 phong xa ciia khéi chat con lai 1a bao nhiéu?

Hu’é'ngdﬁn
Hy =22+ 122N o N In2=8H
T Tz 5
_hlizt _lr172t 7H
:>H=—1n2N0e E +—1n2NOe =0
T 40

1 2
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AN,
0o~ _n2, In2
chag: | | B w2
AN 0
At

Tinh hudng 11: Khi gip bai toan lién quan dén s6 hat bi phan ri trong thoi gian ngin
thi 1am thé nao?
Giai phap:

Dé tim quan hé vé sb hat bi phan ra trong thoi gian ngin (At << T) ta xudt phat

In2 In2
_In2 AN. -2
tir cong thirc tinh do phong xa: H =He 7 t = AN =_— 0T t
At At

Trong d6, AN 12 s6 hat bi phan ra trong thoi gian Aty & lac dau; AN 1a s hat
bi phan ri trong thoi gian At & thoi diém t.
Vi du minh hoa: Luc dau, mot ngudn phong xa Coban c6 10* hat nhén phan ra trong
ngay dau tién. Biét chu ky ban ra ciia Coban 1a T = 4 nam. Sau 12 ndm, s hat nhan ciia
ngudn nay phan ri trong hai ngay 1a
B. 3,3.10" hat nhan.

C.5,0.10" hat nhan. D. 6,6.10"° hat nhan.
Huéng din
AN AN, "2 AN 10
AN A - e * = AN =2,5.10" = Chon A.
At At 2.86400 86400 )

Tinh huong 12: Khi gap bai toan lién quan dén ung dung chira bénh ung thu thi lam
thé nao?
Giai phéap:

Trong diéu tri ung thu, bénh nhan duogc chiéu xa voi mot lidu xac dinh mot

. AN, "2
nguon phong xa tirc 1a AN = AN nén thay vao cong thuc AN = Toe ™ ta dugc:
0
In2 In2
Lol T o At=ateT
At Aty

Vi du minh hga: Trong diéu trj ung thu, bénh nhan dugc chiéu xa voi mot liéu xac
dinh nao d6 tir mot ngudn phong xa (chit phong xa ¢ chu ki ban rd 1a 5,25 nam). Khi
ngudn duge st dung 1an dau thi thoi gian cho mot liéu chiéu xa 1a 15 phut. Hoi sau 2
nam thi thoi gian cho mét 1an chiéu xa 14 bao nhiéu phut?

Huéng din

_In2 _In2, In2 InZ,
ﬂ=A—N°e T :izie T At= AteT ' 1557 ~19,5(phut)
At A, At At
Tinh huéng 13: Khi gip bai toan lién quan dén tudi cua thién thé thi 1am thé nao?

Giai phap:
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Gia str khi méi hinh thanh mot thién thé ti 1¢ hai dong vi U238 va U235 la a:b
(s6 hat nguyén chét tuong g 1a aN, va bNo). S hat con lai hién nay lan luot 1a

_n2,

N,=aN,e " N n2nzk

1 0 _1:Ee[Tz le —=t=2
_In2, b
T 2

N, =bN,e *

Vi du minh hoa: Hién nay trong quing thién nhién c6 ca U238 va U235 theo ti 1¢ s6
nguyén tir 1a 140:1. Gia thiét ¢ thoi diém hinh thanh Trai Dat ti 18 trén 1a 1:1. Tinh tudi
cua Tréi dat, biét chu ki ban rd ciia U238 va U235 1a Ty = 4,5.10° nam T, = 0,713.10°
nam.

Huéng din

7In2t

— T n 11 n 1L
N, =Nye y :%zeu Z[Tz le 3?:5' 2{0’713 45) —t~6.10° (ndm)
=%t
N, =Nge " ’

Vi du minh hoa: Mot miu quang Uran ty nhién gom U235 véi ham luong 0,72% va
ph?m con lai 1a U238. Hay xac dinh ham hwong cua U235 va thoi ki Trai Dét dugc tao
thanh cach day 4,5 (ti nim). Cho biét chu ki ban rd cua cac dong vi U235 va U238 lan
luot 12 0,704 (ti nam) va 4,46 (ti nam).
Huéng din
m, =mye - m, _ %e“nz[%ﬁij

1

m, = m,,e
11 1 1
o my _my e’““(ﬁ <) zﬂe““s'”(m'mj ~0,303
m,  m, 99,28
0,303

:>%m10 Zm =~ 0,232 23%

Tinh hudng 14: Khi gip bai toan lién quan dén tudi hon da thi lam thé nao?
Giai phap:
Gia sir khi méi hinh thanh mot hon d4, chi c6 U238, cr mdi hat U238 phan ra
tao ra mot hat Pb206. Dén thoi diém t, sé hat U238 con lai va sb hat Pb206 tao thanh
In2

Nme = Noe T N In2,
lan luot la: n2\ = —on — (e T —1J
Ncon = No[l_e T ] Nme
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In2
\ z m —t
Ta c6 ti 1€ vé khoi lugng: —- = M(e T —1}
mme A’ne
Vi du minh hga: (PH-2012)Hat nhan urani 293§U sau mot chudi phan ra, bién dbi
thanh hat nhan chi %;Pb. Trong qué trinh d6, chu ki ban ra ciia U bién doi thanh
hat nhan chi 1 4,47.10° nam. Mot khéi d4 dwoc phat hién ¢6 chira 1,188.10% hat nhén
28U va 6,239.10" hat nhan “FPh. Gia st khéi da lic méi hinh thanh khong chira chi
va tit ca luong chi c6 mit trong d6 déu 1a san phdm phan ri cia 293§U . Tudi cua khdi
da khi dugc phat hién la bao nhiéu?
Huéng din
N n2, 6,230.10° st ;
ST -l ——=e" —1=t= 3,3.10° (nam)
1,188.10
Tinh hudng 15: Khi gip bai toan lién quan dné tudi clia cd vt c6 ngudn goc sinh vat
thi 1am thé nao?
Giai phap:
Goi H va Hy lan luot 1a do phong xa cua ¢ vat va cia mau moi tuong tu vé
khéi lwong vé thé loai.

me

In2
Néu xem Hy ciing chinh 1& d6 phong xa ltuc dau ctia 6 vat thi: H = Hoe_?

Vi du minh hea: Bing phuong phap cacbon 14 (chu ky ban ri ciia C14 1a 5600 nim)

ngudi ta do dugc do phong xa ciia mot dia gd ciia nguoi Ai cap ¢d 1a 0,15 Bq; do

phong xa ciia mot khiic gd vira méi chit cé cung khdi lwong 14 0,25 Bq. Tudi cua dia

c6la  bao nhiéu?

Huéng din
_in2, _In2,
H=He T =0,15=0,25e %° = t~4100(nim)
Chay:
n2
1) Khéi lwgng mau méi = k khoi luong c6 vit: H j =—"%e T

k

. . . - H . _In2,
2) Khoi lwong co vat = k khoi lvong mau moi: k°° =H .e T

mo1

Vi du minh hoa 2: Phan tich mét tugng gd c6 (d6 c6) ngudi ta thay rang do phong xa
B~ ciia n6 bang 0,385 1an d6 phong xa ciia mot khiic gb mai chat co khdi lugng gip doi
khéi luong cua tugng gb d6. Pong vi ¥C ¢6 chu ky ban rd 1a 5600 nam. Tudi tugng gbd
14 bao nhiéu?

Huéng din
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In2 In2

-t H .. —=t 3/ .
Hy=—2%e T = H, =—D2fe %0 =t~211.10°(nam)
co k co 2

0,385H 4

Tinh hudng 16: Khi gip bai toan lién quan dén do thé tich mau trong co thé séng thi
1am thé nao?
Giai phap:

Dé xac dinh thé tich mau c6 trong co thé séng, ban dau ngudi ta dua vao mau
mot lwong chat phong xa (No, Ng, Hp) cho cho dén thoi diém t dé chat phong xa phan
bd déu vao toan bd thé tich mau V (luc nay tong lugng chat phong xa chi con

In2 In2 In2
Noe T t, ne ' t, He 7 t ) thi nguoi ta ldy ra V; thé tich mau dé xac dinh luong chat
In2
Noo 7t Ny
V \'A
n, 2% n
phong xa chira trong V3 nay (Ny, ny, Hy). Ta co: Voe T :V_l
1
In2
Ho o7 H
V A

Néu lic ddu dua vao méau Vy thé tich dung dich chtra chit phong xa voi ndng
d6 Cmo thi ng = VoCpo va lugng nude chira trong thé tich Vi s€ tham tham ra ngoai
In2

2.2 V n
nén khong 1am thay déi thé tich mau: ~0-Mog T =4
\Y V,
Tinh hudng 17: Khi gip bai toan lién quan dén ning lwong phong xa thi 1am thé nao?

Giai phap:

Hat nhan me A ding yén phong xa thanh hai hat B (hat nhan con) va C (hat
phéong xa): A—>B+C

Ap dung dinh luét bao toan dong lugng va dinh luét bdo toan nang lugng toan

ohin: {0 =M.V, + MgV, - {mcvC =-MgV,

maC? =W +W; +(me +mg)c®  (We +W; =AE
m
W, =—2 AE
{mBWB =mW, me +m,
=
WotWo =aE 1) me o
me + M,

Nhén xét: Hai hat sinh ra chuyén dong theo hai hudng nguoc nhau, c6 téc do
va dong nang ti 1& nghich véi khoi luong. o

Néu bo qua buc xa gama thi nang luong tda ra chuyén hét thanh dong nang
cua cac hat tao thanh. )
Vi du minh hga: Hat nhan A (c6 khoi lugng ma) dung yén phong xa thanh hat B (c6
khéi lwong mg) va C (c6 khdi lugng mc) theo phwong trinh phong xa: A — B + C.
Néu phan g toa ning lugng AE thi dong nang ctia B 1a
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A. AE.mc/(ms + mc). B. AE.mg/(M + mc).
C. AE(mB + mc)/mc. D. AE.mB/mc.
Huéng din )
w Ta co6 cach nho nhanh.: Pong nang cac hat sinh ra ti 1¢ nghich véi khoi luong
va tong dong nang cia chung bang AE nén: “toan bd c6 mg + M¢ phan trong d6 Wg

4 A \ <A A9 m
chiém mc phan va W¢ chiém mg phan”: W, =——<——AE = Chon A.
Mg + M

Chay:
1) Pé tinh nng liong do 1 phdn ri tao ra cé thé lam theo 1 trong cdc cdch sau:
*AE =(m, —mg —mc )c? = (Amg +Amg —Am, )¢ =Wyg +Wiie —Wis
*AE =Wy +W, véi mgW, =m. W,
2) Néu néng lwong do 1 phdn rd tao la AE thi ning lwong do N phdn rd tao ra la Q =
NAE.
m

N=—-N,
So phan rd luon bcing $6 hat nhan me bi phan ra: ¢
_H _HT
A In2
3) Trong phéng xa alpha néu viét phwong trinh phéng xa: A— B+ a thi dong ning
N m
cia hat ala W, =—2—AE .
mg +m,

Thuec té, do dwoc dong nang cua hat ala W', <W ! Tai sao vay?
Piéu ndy duoc gidi thich la trong phéng xa alpha con cé ca birc xa gama:
A->B+a+y

Do do, nang luong cua birc xa gama: € =W, -W ', véi e =hf = % :
Vi du minh hea: Radon gRn** Ia chét phong xa o va chuyén thanh hat nhan X. Biét
rang su phong xa niy toa ra nang lugng 12,5 (MeV) dudi dang dong ning cia hai hat
sinh ra. Cho biét ti 1¢ khdi lwong cua hat nhan X va hat a 14 54,5. Trong thuc té nguoi
ta do duoc dong ning cta hat o 1a 11,74 MeV. Su sai léch giita két qua tinh todn va két
qua do duogc giai thich 1a do c6 phat ra buc xa y. Tinh nang lugng cta buc xa v.

Huéng din
e=W,-W1, = Apw =215 5 11 74-0,53(MeV)
rnTh + ma 55’5

Chii y: Khi cho chim tia phéng xa chuyén déng vao trong tir truong déu thi
can phan biét cdc truong hop sau:
1) Truong hop V, L B
+ Luc Loren tac dung lén hat phong xa (o, f), cé phuwong luén luén vuéng goc voi
phuwong cua van toc, vi vay hat chuyén dong tron déu voi ban kinh quy dao R.
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+ Luc Loren tac dung lén hat (cé do lon F_=qv,B) dong vai tro la lyc huong tam

2 2
m m
(c6dg1on Fry =0 ) gic la quB =0
R R
m
- Ban kinh quy dao: R = Mo |
gB
- Tan s6 géc: a)=v—0=ﬁ
R m : ;
—Chukiquay:T:Z—”:ZH—m |
o QgB i
¥

- Chiéu quay dwoc xdc dinh boi quy tdc ban )
tay trai. B
2) Truong hop véc to vin toc hop voi véc to
cam vng tir mét géc @ #90°

T V, =V, COS@
+ Ta phén tich: V, =V, +V, (vt B, v, L B):> .

V, =VpSing

+ Thanh phan V,gdy ra chuyén déng tron,
Lyc Loren tac dung lén hat (co do Ion e
F. =qv,B) dong vai tro la lyc huong tam r P

2 2
mv mv,
(€0 dG lom Py ==_E), tic ld: qv,B ==t
L mv, mv,sin
+ Ban kinh: R =-—n _ o>
gB
N v, (@Bsing
+ Tan s6 goc: @ =—=—"-
R m
+ Thoi gian can thiét dé hat chuyén déng hét
1vong tron la: T = 2% = _27M
@ QBsing

+ Thanh phan U, gdyvra chuyén déng quan tinh theo phirong song song véi B . Trong
thoi gian T, chuyén dong tron di hét 1 vong thi dong thoi né ciing tién dwoc theo
phurong song song véi B mét doan — goi la bude éc: h= V. T

+ Hat tham gia dong thoi hai chuyén dong: chuyén dong tron do U, gdyrava chuyén
dong quan tinh theo phuwong song song voi B do U, gdyra. Vay chuyén dong cia hat
la sw tong hop ciia hai chuyén déng né trén, két qua la né chuyén dong theo dwong
dinh éc, v6i ban kinh va budc éc lan hwot 1a R va h.

Tinh hudng 18: Khi gip bai toan lién quan dén ning lugng phan hach thi 1am thé nao?




https://thi247.com/

Giai phéap:
Ning luong toan phan do 1 phan hach: AE = (Z m, — Z m )C2 >0
Ning luong toan phan do N phan hach: Q = NAE
Déi v6i truong hop phan hach U235, s6 phan hach bang sé hat U235:

—m(kg) N, nén Q:—m(kg) N ,AE

~0,235(kg) 0,235(kg)
Néu hiéu sudt ciia qua trinh str dung ning luogng 14 H thi ning lwong c6 ich va
m(kg)
A=HQ=H N,
cong suét c6 ich 1an luot 1a: 0, 235(kg )
_A
Lot

Tinh huéng 19: Khi gap bai toan lién quan dén nang lugng nhiét hach thi lam thé nao?
Giai phéap:
Ning lugng toan phan do 1 phan tmg: AE = (Z m, — Z m, )C2 >0
Ning luong toan phan do N phan tmg: Q = NAE
N 1my

Néu ctr 1 phan tng c6 k hat X thi s6 phan tmg: N = TX = KA N,
X

) Nudc trong ty nhién chira 0,015% nudc ning D0, s6 hat D ¢ trong m = VD
khoi lugng nudc tu nhién:
Mp,0 N, =2 m.0,015% N, = 2VD.O,015%
20 20 20
Vi du minh hea: Cho phan tng hat nhan: D+ D > T +p + 58.10% (J). Nudc trong
tu nhién chta 0,015% nudc nang D,0. Cho biét khdi luong mol cua D,0 br:ing 20
g/mol s& Avogadrdo Na = 6,02.10%. Néu ding toan by D ¢6 trong 1 (kg) nudc dé 1am
nhién li¢u cho phan ung trén thi nang lugng thu dugc la:
A.2,6.10° (3) B. 2,7.10° (J) C.2,5.10° 3) D. 5,2.10° (J)
Huong dtin . )

S6 phan ung bang mot nira so hat D:
\ =1ND =1.2NDO _ Moy N, :103(9).0,015%
2 2 : 20 20

Q=NAE =451.10"5,8.10 " ~2,6.10°(J) = Chon A.
Tinh huéng 20: Khi gap bai toan lién quan dén burc xa ning luong ctia Mat Troi, cac
sao thi lam thé nao?

N,

Np =2N,, =2

.6,02.10% =4,51.10*

Giai phap: )
Neéu trong thoi gian t, khoi lwong Mat Troi gidm do buc xa la m thi nang lugng
E =mc?
birc xa toan phan va cong suét birc xa toan phan lan lugt 1a: o E mc2 P

>Mm=—
t ot c
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Phan tram khoi lugng bi giam sau thoi giantla: h= IVE véi M 1a khoi lugng
cua Mait Troi. )
Vi du minh hea 1: (BH - 2007) Do sy phét birc xa nén mdi ngay (86400 s) khoi luong
Mat Troi giam mdt lugng 3,744.10% kg. Biét toc do anh sang trong chan khong la
3.10% m/s. Cong suét birc xa (phat xa) trung binh ctia Mat Troi bang
A.3,9.10° MW. B. 4,9.10" MW. C.5,9.10" MW. D. 3,9.10"° MW.
Huéng din

E mc®

P—t " —391026( ):>ChQnA.
Vi du minh hoa 2: Mit Troi ¢6 khdi luong 2.10% (kg) va cong suét bic xa 3,8.10%
(W). Néu cong sut birc xa khong ddi thi sau mot ti nim nira, phan khdi luong giam di
13 bao nhiéu phan trim ctia khéi lugng hién nay. Xem 1 nim cé 365,2422 ngay va toc
d6 4nh sang trong chan khong 3.10% (m/s).

A. 0,005% B. 0,006% C. 0,007% D. 0,008%
Huéng din
26 9
h_m_ Pt _3810%10" ?065 24132 86400 _ 0,007% = Chon C.
M Mc 2.10%.9.10

Vi du minh hea 6: Mit Trdi ¢6 khéi lugng 2.10% (kg) va cong suit birc xa toan phan
la 3,9.10% (W). Néu cong sut birc xa khong doi thi sau bao 1au khéi lugng giam di
0,01%? Xem 1 ndm c6 365,2422 ngay.

Huéng din
0,01 Pt 107.2.10*.9.10* 1(ndm)

=h=—7=t= 2 (s)
100 mc 3,9.10 365,2422. 86400

Vi du minh hoa 7: Mit trdi c6 cong suit birc xa toan phan 3,8.10° (W). Gia thiét sau

~1,46.10° (nam)

mdi gidy trén Mat Troi ¢ 200 (tridu tan) Héli dugc tao ra do két qua cua chu trinh
cachon — nito: 4(1HY) > ,He* + 2e*. Chu trinh nay dong gop bao nhiéu phan trim vao
cong suét birc xa ctia Mt Troi. Biét mdi chu trinh toa ra nang lugng 26,8 MeV.
) Huéng din
Trong mot gidy, s0 hat nhan Heli tao thanh la:
200.10°10°

= —(g).6, 023.10% =3,0115.10%
Trong mot gidy chu trinh d6 birc xa ra mot nang lugng la:
Q =N.26,8.1,6.10"° ~129.10* (J)

Cong suit brc xa cia chu trinh nay 1a: P= % =129.10* (W ) :
Chu trinh nay dong gop s6 phan trim vao cong suit birc xa cia Mat Troi 1a:
R 129.10* (W )

—1100% = 2—2.100% =~ 34%
P 3,8.10
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