Cdm nang luyén thi DH Vit Li, tdp 2 - Lé Vin Vinh

Chyén 8 6
8O LUQC VE LAZE (LASER)
A.TOM TAT LY THUYET
Laze la m$t ngudn sang phat ra mét chiun sang cudmg do lén dua trén vige
irng dung hién tugng phat xa cam ung,.
1. ®dc diém cua laze
+ Laze c6 tinh don séc rat cao.
+ Tia laze la chiim sang két hop (cac ph6tdn trong chiim ¢6 ciing tdn s& vj
cting pha).
+ Tia laze la chiim sang song song (c6 tinh dinh hwong cao).
+ Tia laze c6 cudng d¢ Ién. Vi du: laze rubi (hong ngoc) c6 cudng d toi 108
W/em?2,
2. Mot s6 ung dung cia laze
+ Tia laze duge dung nhu dao mé trong phau thuét mit, d€ chira mot s& bénk
ngoai da (nho tac dung nhiét).
+ Tia laze ding truyén théng thong tin bang cip quang, v6 tuyén dirh v
diéu khién con tau v try, ..
+ Tia laze dung trong cac 6au doc dia CD, biit chi bang, ban &6, thi nghlﬁ.-m
quang hoc & truwong pho thong,...
+ Tia laze dugc diing trong do dac, ngdm dudng thing...
+ Ngoai ra tia laze con duge dung dé€ khoan, cét, t6i,... chinh xac cac vat liéy
trong cong nghiép.
B. CAC DANG BAITAP
i VI DU MAU
Vi dy 1. Ngudn Laze manh phat ra nhitng xung biec xa cd niang lirong
W =3000]. Bitc xa phét ra c¢6 budc séng A =480 nm. Tinh s§ photon
trong mdi birc xa d6?
Phan tich va huong din gidi:
Goi s8 S photon trong méi xung 1 N. ( 12 nang hrong ctia mét photon)
Fy3ny fwong cia méi xung Laze:
B Y, SNLENI ’ +=7,25.10% photon
o,y e he 662510310
Vi dis 23 Nguoi ta diing mot thiét bi laze d€ do khoang cach tir Trai Dat
| dén Mit Tring. Chiéu tia laze dudi dang xung anh sing vé phia Mit
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Es
l Trang. Ngudi ta do duge khoang thoi gian gita thoi diém phat va thoi
|| di®m nhin xung phan xa & mét may thu dit & Trai Dat 1a 2,667 s. Khoing
| | cach tir Trai Dat déh M3t Triing 13

| ®hén tich va hutng ddn gidi:

| Khoang thoi gian tir thoi diém phat dén thdi diém nhan xung phin xa &
' it dat gap hailan thoi gian tir trdi dat déh mit tring.

Goi At 1a thoi gian tia sing tir trai dat d8n mit tring: At =%
Tix 46 dé dang tinh duoc khoang cich tir trai 4t dén mat trang: -

Sw=cS=vAt= c%= 3.103.2'% —4.10%m = 400.10%km

Vi du 3: Tia laze khdng co dic diém nao dudi day ?
A.Pddonsiccao B. P§ dinh hudng cao
!: C. Cudng dé lon D. Cong sudt Ién
Hutmg déin gidi

Pic difm cua tia laze la cé tinh don séc, tinh dinh hudng, tinh két hop rat
cao va cudng 46 lon. Cong sudlt lon khong phai la dic diém cha tia laze, vi
thé&' chon D
Vi duy 4 : Trong laze rubi c6 sy bién d&i chia dang ning lirgng nao dudi day
thanh quang nang ?

A.Diénndng  B.Coning C.Nhiétning D.Quangning
Laze 1 mdy phat dai dnh sang biing sir phat xa cim tmg. Laze 12 mdt ngudn
sing phat ra mét chim sing c6 cudng 46 1én dya trén hién tugng phat xa
| cam tmng, vi th&'lazg la sy bién dGi ning lrgng tir quang ning thanh quang
__niang. ChonD

Vi dy 5. Chim sang do laze rubi phat ra cé mau
A. tring B. xanh C.d6 D.vang
Flistng déin gidi

Laze rubi la A1,0; ¢6 pha Cr,O; mau do cua tia laze la do dnh sdng d6 clia

héng rizoc do ion crom phat ra khi chuyén tir trang thai kich thich sang
| trang thi o> san. vi in€ treng cau nay chon C
II Vi du 6. Mau do cua rubi do ion nao phatra ?

I A.ion nhom B. ion &-xi C.ion crém D. ion khac

- Jludng dén gidi

Mau di cua laze rubi la do ton crdm phat ra. Chon C

H
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Chwrong VII: _ 'HAT NHAN NGUYEN'IU

Chuyén 3 1
C£0°7A0 (A HA? REAN NGUYEN T0, B) HYT K]

A.TOM TAT LY THUYET
I. CAUTAO CUA HAT NHAN NGUYEN TU
1. Cau hat nhén nguyén it
Hat nhin dugc ciu tgo boi hai logi hat so cdp goi ld nuclon gom:
ProtonKihigu  p=1H
mp=1,67262.107% kg, dién tich: +e.
Notrom: ki higu n = gn , ma=1,67493.10% kg, khong mang dién tich
1.1. Ki higu hat nhin 3X e A
- A =s&nuctrdn: s6 khdl ' g VR
-=  Z= s§ prdton = dién tich hat nhan: nguyén tir s&

- [N=A-2} sgrotrén Q

1.2, Bén kinh hat nhéin nguym ti: R 1,2. 10'15 A3 (m)

2. ongvi e
Nhitng nguyén tir dong vi ia nhufng nguyén tir ¢6 citng s§ proton (2
nhing khac sd notrdn (N) hay s6 nuclén (A).

Vi du: Hidré cébadéng vi 1H ; {H((D) ; jH(T)

+ dBng vibén: trong thién nhién ¢6 khoang 300 ddng vi loai nay .

+ dbng vi phong xa {'khong bén) : c6 khoang vai ngl-un déng vi phéng xa b
nhién va nhén tao .

8. o vj khéi heomg nguyén b

- u: c6 gia tri biing 1/12 kh&i lugng déng vi cacbon 12C

- [1u=1,66058.10 7 kg=931,5MeV/c? ; 1MeV=1,6.10"2](
IL PO HUT KHOI - NANG LUQNG LIEN KET CUA HAT NHAN

1. Lue hat nhdn

. - Luec hat nhan 13 lye teong téc giiva cic nuclan, ban lcmh tuang tac khoang

: -10-15

- Luchat nhan kh&ng_cimgbé:ndtﬁi_véi lrc hip dan hay lyc finh dién; n6 12 Tue
mdi fruyén tuong tac gifta cic nucldn trong hat nhan goi la tuong tic manh.
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5 D0 hut khdi Am ciia hat nhan 7 X
Khéi lwong hat nhidn my; ludn nhé hon tong khéi legng cic nuddn tao
thanh hat nhan d6 mét lugng Am .
am=[Z.mp+(A.-Z).mN —mm]
3. Nang lugng lién két W, cita hat nhan } X

\ . Ning lién két la ning lwong toa ra khi tao thanh mét hat nhan (hay ning
lugng thu vao dé pha v mdt hat nhan thanh cac nucldn riéng biét).

+ Khidon vicua: [Wyil=] ; [mp]=[mn]=[mhn]=kg _

Thi Wy =[Z.mp +N.m, - mhn].cz =Am.c?
4. Nang luong lien két rieng ctia hat nhan § X
Wi

- Nang luong lién két riéng la nang luong lién két tinh trén mdt nuclon 5

- Hat nhan c6 ning lirong lién két riéng cang lon thi cang bén viing.
8.CAC DANG BAI TAP

Dang 1. XAC DINH CAU TAO HAT NHAN,
NANG LUGNG LIEN KET HAT NHAN

@ vi pu MAU

Vi dy 1: X4c dinh ci tao hat nhin a3 U vi 1Na.
A. 2%U: 92 proton ; 146 notron; 21?{1\13: 12 proton; 11 notron
B. %‘;U: 146 proton ; 92 notron; ?1311\]3 :11 proton; 12 notron
€3 ZSEU: 92 proton ; 146 notron; ﬁ Na: 11 proton; 12 notron

_ D. ??",EU: 92 proton ; 92 notron; %:;'Na:l'l proton; 11 notron
| ®hén tich va kg dén gidi:
+ 2?’,§U céciutaoglm: Z=92, A=238 >N =A~-Z=146

Vay hat nhin %U c6: 92 proton; 146 notron

+ HNagbm: Z=11,A=23=>N =A-Z=12
Hat nhan ﬁNa ¢o: 11 proton ; 12 notron
Chon C
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—

Vi du 2: Khéi luong cta hat {Be 1a mg, = 10,01134u, khéi keong cla
notron la mn = 1,0087u, khéi luong cua proton 1a mp = 1,0073u. Tinh dﬁ._
hut khéi ciia hat nhan 'JBe 1a bao nhiéu?

A. 0,087u. B. 0,0069. C. 0,0087. D. 0,069.
®han tich va huéng dan gidi

- Hatnhan 1EBe c6 Z =4 proton va N= 6 notron

- Vin dung cong thirc d6 hut khéi :

am =] Zm,, +(A ~ Z).my ~my,, | =4.1,0073u +6.1,0087u — 10,01134u

Am=0,06%u. Chen A
Vi du 3: Hat nhin doteri D c6 khéi lugng mp = 2,0136u, khéi luong ciia
notron fa mn» = 1,0087u, khéi luong cia proton la me = 1,0073u. Tinh ning
Irong lign két cia hat nhan 2D. '
A. 0,69 MeV. B.2,92 MeV. C.895MeV.  D.2,23MeV.
Phan tich va huimg dén gidi
C4u tao hat nhén 3D ¢6 Z = 1proton, N =1 notron
Vén dung cong thirc d6 hut khoi tir d6 tinh nang lwong lién két
Wi =| Zm, + N.m,, ~my,, |.931,5=4m.931,5
Wi = (1.1,0073+ 1.1,0087 - 2,0136).931,5 = 2,23 MeV
Chon D
Vi du 4: Hat nhan 5Co c6 khéi lwong meo = 55,940u, khéj luong ciia
notron la mn = 1,0087u, khdi lwong cta proton la me = 1,0073u. Tinh néng
lwong lién két riéng ctaa hat nhin 5 Co .
A.021 MeV. B.6322MeV.  C.7055MeV. D.32,15MeV.
Phan tich va humg dén gidi
- Ning heong lién két ciia hat nhan $9Co la:
Wik = Am.¢2 = (27.mp +33.m0 — mco).c2
=4,5442u.c2 = 4,5442 931,5 MeV = 4233 Mev.
- Suy ra ning lugng lién k&t riéng ciia hat nhan $9Co la:

W, 42
= =_EE3§=70,55Mewnuclan.
Chon C,
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Dang 2. TINH NANG LUONG LIEN KET RIENG
VA SO SANH TINH BEN VUNG CUA CAC HAT NHAN,

PHUONG PHAP:
Budc 1: Tink ning heong lién két riéng bing : "‘2“ MeVinuclon.

Budc 21 So sinh ning luong lién két ritng cin cic hat nhin v6i nhau : hat nhin
co ning heong lién két rieng cang 6w thi cang bén vitmg .
Chit y : hat nhin c6 s6 khot tir 50 — 70 trong bang HTTH thwimg bén hen cic

3 vi DU MAU

Vi du 1: Hat nhan '{Becé khéi luong 10,0135u. Khéi lugng clia notrdn
(notron) m» = 1,0087u, khdi lugng ciha protén (pr&ton_) me = 1,0073u,
’ © 1u=931 MeV/@. Niing leong lién két riéng ciia hat nhén 1012 '8¢

-tL A.0,6321 MeV. B. 63,2152 MeV. C.6,3215MeV.  D.632,1531 MeV
Phan tich va hutng dén gidi

- Niing luong lién két cia hat nhin ‘§Be Ja: _

W= Am.c? = (4.mp +6.0mn — mise).c2 = 0,0679.2 = 63,215 MeV.
- Suy ra ning hrong lién két riéng ciia hat nhan '$Be 1a:

A

Vi dy 2: Tinh niing luong lién két hat nhan Dotéri 2D ?

Cho mp =1,0073u, ma=1,00874, mo =2,0136u; Tu=931 MeV/c2.

=6,3215 MeV/nuclén. Chon C.

A. 2,431 MeV. BE. 1,122 MeV. C. 1,243 MeV. D. 2,234MeV.
®hdén tich va hmé'ng dén guu
- Do hut khdi cla hat nhén D:

Am=¥ mp+ ¥ ma~mo=1.mp+l.amn— nm=00024u
- Ning luwong lién két cia hat nhan D la:
Wi = Am.c? = 0,0024.uc?>= 2,234 MeV .
= Chonddpan D.
Vi du 3: Cho biét ma = 40015u; my=159%u; m,=1007276u,
m,, =1,008667u. Hay sip xép cic hat nhan 2He , 2C, 80 theo thir tr
ting dan dd bén vimg: Cau tra 1o diing 1a: |
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Z2¢C,5He, %O. B: 2C, R0, 1He,
C. 3He, %C, 150. . §He, %C, %,
- Chan tich va huomg ddn gidi

- DE bai khéng cho khdi lwong clia 2C nhumg chit f vi ¢ ddy dang don vi y
ma theo dinh nghia don vi u bang 1/12 khéi hwgng dong vi 12C. Do d6 6 the
18y khéi hrong #Cla 12 u.

- Suy ra ning lrong lién két riéng cia hmg hat nhan la:

He : Wik=(2.mp +2.mn - ma )c?=28289366 MeV
= Wik rieng = 7,0723 MeV / nuclon.
C: Wi =(6.mp + 6.mn — mc )c? = 89,057598 MeV
= Wikéng = 7,4215 MeV/ nuclon. '
O: Wu=(8.mp +8.mn - mo)c2=119674464mev
= Wiknieng = 7,4797 MeV/ nuclon. ;
Hat nhin c6 ning lwong lién két riéng cang 16n thi cang bén vimg,
Vay chi€u bén vimng hat nhan tang déan la: He<C<O
= Chon C.
Vi du 4: Biét khai luong cda cac hat nhan m¢ =12,000u; m, =4,0015u;

m, =1,0073u; m,1,0087uva lu=931Mev/c?. Ning luong cin thiét
51 thigu d€ chia hat nhan §C thanh ba hat & theo don viJun la
A.6,7.107] B. 6,7.105 ] C.67.107] D.6,7.107]

' ®han tich va hutng dén gigi

Cl2 -3 He
Ning lrong pha vé mét hat 2C thanh 3 hat He
W =(Z mw = mhn ) = (3.4,0015 —12). 931 = 4£.1895MeV=6,7.103]
Chon A
Vi du 5: Tinh ning lizong lién két riéng clia hat nhin 3He .
Biét mn = 1,00866u; mp = 1,00728u; mue = 4,0015u
A. 2,31 MeV. B. 4,12 MeV. C.1,23MeV.  D.707MeV.
Phan tich va huong dan gidi

N=A-Z
+ Tir =>N=4-2=2
zHe

+ Tacd Am=2(m, +m,)-4,0015=0,03038n
= AE =0,03038uc” = 0,03038.931,5MeV =28,29MeV
28,29
4

=E=

=7,07MeV. Chon D
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@ BAI TAP VAN DUNG
¢au 1: Tinh d6 hyt khéi va néng leong lién két ciia hat nhan '30 .
Biét mp = 1,007276u; m = 1,008665u; me = 0,000549u, khéi luong caa nguyén
tir oxi la mo = 15,994910u; 1uc? = 931,5MeV.
i Phan tich va hueong ddn gial

I + Ta ¢6 d5 hut khéi la:
Am = (8.1,007276 + 8.1,008665 +8.0,000549 - 15,994910) = 0,137u
[ + = AE=0,137uc? =0,137.931,5MeV = 127,6MeV
cau 2 > Fe . Tinh ning hrong lién két riéng.
| Biét mn = 1,00866u; mp = 1,00728u; mee = 55,9349u
A. 531 MeV. B. 8,46 MeV. C. 6,23 MeV. D) 4,07 MeV.
Phan tich va huong dan gidi
+ Tacd Am=26m, +30m, - 55,9349 =0,50866u
| = 0,50866uc” =0,50866.931,5MeV = 473,8MeV
473,8

= E=

=8,46MeV . Chon B

Oang 3. TINH SO HAT NHAN NGUYEN TU VA SUY RA SO NOTRON,
PROTON CCO TRONG LUONG CHAT HAT NHAN

PHUONG PHAP:
Cho kho1 hrony n1 hodc s6'mol cia hqt nhin %X :

Tint s6'hat p , n 6 trong mau hat nhén do .
% NEéit ¢0 khoi lwong m suy ra s6'hat kgt nhdn X la: N = E.N,, {hat) .

@ NEit ¢d 56110l suy ret 55 hat hat nhin X li: N=n.Na (hat)
vdi Na = 6,022.107 mol™!
>Khido:1hathatnhin X c6 Zhat pva (A~Z ) hat n .
Dv do trong N hat hgt nhin X c6 :
L N.Z hat proton  va (A-Z). N hat notron.
@ vi DU MAU

Vi duy 1: Biét sd Avégadrd la 6,02.102 mol”, khéi lugng mol cia hat nhan
urani 25U 14 238 gam / mol. S&notron trong 119 gam urani Zg U la:

A. 2,2.108 nat B. 22107 hat  C. 8810%hat  D.4,4.10%hat




Cém nang luyén thi PH V@t Li, tép 2 - Lé Viin Vinh

Phan tich va harng dan gidi
- S&'hat nhan c6 trong 119 gam urani %3 Ula:
N="N, =2 602102 =3.01.10% hat
A 238

- Suy ra s8 hat notron c6 trong N hat nhin urani %5 U la:

(A-Z).N ={238-92).3,01.10% = 4,4.105 hat = Chon D
Vi du 2: Cho ba hat nhan X, Y, Z c6 s8 nuclon twong tmg Ia Ax, Ay, Az véi
Ax = 2Av = 0,5Az. Biét ning luong lién két cia timg hat nhan trong ing l;
| AEx, AEv, AEz véi AEz < AEx < AEv. S&p x€p cic hat nhén nay theo thi tu tinh
bén vitng giam dén la

AYXZ B.Y,Z, X C.XYZ DZXY
@Phan tich va hudng ddn gidi
rAEY }AEX
AE
Tack: 4 1 Nen2Ex 2By o8Ew ol
A‘Y E—Ax A‘Y f\_x A}( A‘X
] s 5
6Ex >AEZ
. . & ﬂEx ﬁEx AE)( .ﬂEz
Ta lai c6: « . Nén = = 2 =2¢7.(2
: Ax =%Ax Ax Az TA; T A T “
- 2

Fir (1) va (2) ta thu duoc két quaiey >ex >6z = Chon A
Vi du 3: Cho khdi luong cia proton, notron, ‘{gﬁr, gLi lan luot lx
1,0073u; 1,0087u; 39,9525u; 6,0145u va lu = 9315 MeV/c%. So véi ning
luvong lién két riéng ciia hat nhan §Li thi ning hrong lién két riéng cia
hat nhan 35 Ar
A. Iém hon mét lwong 1a 5,20 MeV
B. lon hon mét hrong la 3,42 MeV
C. nh¢ hon mét fweng la 3,42 MeV
D. nhé hon mét lugng la 5,20 MeV
- Phan tich va huomg din gidi
+ D0 hut khdi ciia hat nhén Ar:
Amp, =18m,, +22my - my, =18.1,0073 + 22.1,0087 - 39,9525 = 0,3703u
+ Naing luong lién két cita hat nhén Ar:
AE,, =0,3703uc’ = 0,3703.931,5MeV = 344,9MeV
+ Ning luong lién ket riéng cuia hat nhén Ar
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+ P06 hut khoi ciia hat nhan Li:

Amy; =3mp +3m, —my; =3.1,0073+ 3.1,0087 - 6,0145 = 0,0335u
+ Ning luong lién két clia hat nhan Li:

AEy; = 0,0335uc? = 0,0335.931,5MeV = 31,2MeV
+ Ning luwong lién két riéng cia hat rthdn Li::

o = it = =% =5, 20MeV

Viy de=g4, —£; =8,62-5,20 =3,42MeV . Chon B.
Vi dy 4: Cac hat nhan doteri 2H; triti 3H, heli 3He c6 ning lugng lién
két 1dn luot I 2,22 MeV; 8,49 MeV va 26,16 MeV. Cic hat nhan trén duoc
sép x&p theo thir tir giam dan vé 36 bén virmg ciia hat nhan

A 2H; 2He; }H. B. 7H; $H; jHe.
C. %He; 3H;%H. D.3H; $He; 2H.
' ﬁmanhmhmﬁngdﬁngmi
+ Ning lrgng lién két riéng ctia hat nhan 2H:
- &EIH-E—:H—J 11MeV
2H AIH 2

+ Ning lugng lién két riéng cha hat nhan JH:

- ‘ﬂE’H _849
3“ AlH

——=2,83MeV

+ Ning luong lién két riéng cita hat nhin $He:

AE,

_ﬁ_ﬁ_y 040 eV
4HE Azpe
4

Nhur da biét: Ning luong lién két riéng cang 16n thi hat cang ben vimg vi
thé'tir két qua tinh toan dugc & trén = Chon C

0 BAI TAP VAN DUNG

Cau 1: Cho s6 Avégadrﬁ 12 6,02.10 ® mol*. 55 hat nhan nguyén tir ¢6 trong
100 g 16t ‘31
A 3,9:2.103 hat  B.4595.10%hat C.4952.102%hat D.5925.10% hat
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@ha.nm&mhxmngdungtdl
S3 hat nhin nguyenhrco trong 100 g hat nhan 1 Ja:
N= —.NA =% 6,02.10° hat=> Chen B.

Cdu 2: Khéi luong nguyén hir ciia Ra226 lam =226,0254 u .

a.
b.

L

Hay chi ra thanh phan cau tao caa hat nhan Radi ?

Tinh ra kg cia mét mol nguyén tir Radi, khéi lwong mét hat nhén, 1 mq)
hat nhan Radi?

Tim khdi luong riéng cha hat nhan nguyén tir cho biét ban kinh hat nhan
duogc tinh theo cong thitc: r=r0. A", vdi 1=1,4.10""m, Ala s6 khéi .

. Tinh nang lugng lién két cia hat nhan, ning luong lién két riéng, bigt

myp =1,007276u , m»=1.008665u; me=0,0054%u ; 1u =931MeV/c2.
Phan tich va huong ddn gidi

Hat nhéan Radi c6: 88Proton, N =226 — 88 = 138 Notron

m =226,0254u.1,66055.10-% = 375,7.10~% kg

Khéi luong 1 mol: ;

mot = mNa = 375,7.10-77.6,022.10% = 226,17.10~* kg = 226,17g

Khai Irong 1 hat nhan nguyén tit Radi:

man =m - Zme = 259,977u = 3,7524.10~%kg

Khdi lIuong 1 mol nguyén tit Radi : Mimoihe = miehNa = |} ,2258%g

Thé tich hat nhin : V = 4nr3/3 = 4nr*A/ 3 .

Am, 3m, 7 kB
Khéi luwong riéng cua hat nhin: D === ~1,45.10
V dnrg A/ e 4nrr0 m’

d. ning lwong lién két ctta hat nhén:

AE =Ame2 = {Zmp + (A - Z)mn ~ m}c2= 1,8197u
AE =1,8107.931 =1685 MeV.
Nang hrong lién két riéng: s = AE/A = 7,4557 MeV.

Cau 3: Cho: mc = 12,00000 u; mp = 1,00728 u; mn = 1,00867 u; 1u = 1,66058.107 kg

1eV =1,6.10" J ; ¢ = 3.10° m/s. Ning luong tdi thidu dé tach hat nhan 12C
 thanh céc nuclén rigng biét bﬁng

A. 89,4 MeV, B. 44,? MeV. C. 72,7 MeV. D. 8,94 MeV.
Phén tich va huong dan gidi
Xét phan tmg tich 2C
é‘j C—6p+6n
Ta co:
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, KhGilugng cita hat nhén ¢*C:mypp  =12u
3

+ Tong khéi luong cac nuclon -

6m, +6m, =6(m, + m, ) =6(1,00728 +1,00867) =12,0957u

Ning luong t0i thi€éu dé tadch hat nhan uC thanh cdc nucléon riéng biét
chinh 4 ning lugng lién két d€ tao thanh hat nhin } e

+ D6 hut khéi cura hat nhan } 6 20,

amézc =6m,+6m, - m}’zc =6.1,0073+6.1,0087 -12 = 0,096u

+ Nang luong lién két ctia hat nhan },2('.‘:

AEp =0, 096uc? =0,096.931,5MeV = 89,4MeV . Chon A

Cau 4' Gia str hai hat nhan X va Y ¢6 d9 hut khéi bing nhau va s& nuctdn ctia

* hat nhan X 16m hon s6 nuclon cua hat nhan Y thi
A_ hat rhan Y bén virng hon hat nhan X,
B. hat nhan X bén virng hon hat nhan Y.
C. niing luong lién ket riéng cua hai hat nhan béng nhau.
D. nang luong lién két cha hat nhdn X 1én hon ning luong lién két cua hat
nhan Y.
Fhan tich va huomg dd: sridi

W[k ﬁm.cz

Néng lugng lién két riéng =T = cang lon thi hat nhan can: ben

vitng. Theo dé bai thi hat nhan X va Y ¢6 cing d¢ hut khéi nén suv ra ¢é

ciung nidng luong lién két vi thé hat nhan nao ¢é s6 khéi (sé nuclon) nha hon

s& 6 nang luong lién két riéng 16n hon nén bén vimng hon.

Bai cho s& khadi (s6 nuclon) hat nhan X 1én hon s& khéi (s nuclon) hat nhan

Y vi thé":

A. Pung vi hat nhan Y ¢6 nang luong lién két riéng fon hon hat nhan X nen
bén virng hon.

B. Sai vi hat nhan X ¢4 nang luong lién két riéng nho hon hat nhan Y nén it
bén virng hon.

C. Sai vi hat nhan X ¢o nang luong lién két riéng nho hon hat nhan Y.

D. Sai vi nidng lurong lién két riéng cua hat nhin X nhé hon néng lugng lién
két riéng nho hon hat nhan Y.

Vi thé chgn A
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Ghusyén 5 2
PHAN UNG HAT NHAN

Dang 1. XAC DINH HAT NHAN CON THIEU VA SO HAT (TIA PHONG
XA) TRONG PHAN UNGHAT NHAN. -

PHUONG PHAP

a) Xac dinh tén hat nhin con thiéu:

- Ap dung dinh lut bao toan s& khéi va dién tich .
Chil i: nén hoc thudc mot vai chat co s6 dién tich thedng gap trong phan
ung hat nhan (khong can quan tam dén s& khéi vi nguyén t§ loai nao chi
phu thugc vao Z: s& thir tu trong bang hé théng tuin hoan.

- M@t vai loai hat phdng xa va dac trung vé dién tich, s6 khoi cia chung:

—

hata= }He, hatnotron= {n, hatproton= |p, tia {3_- = Je,tiap =
.Je tia y c6 ban chat la séng dién tir

b) Xac dinh s4 cac hat (tia) phong xa phit ra cha mét phén g :

- Thong thudmg thi loai bai tdp nay thude phan img phdn ra hat nhan ,
Khi d6 hat nhan me sau nhiéu lan phéng xa tao ra x hat a va y hat 8 (chu
¥y Ia cac phan ting chl y&u tao loai B~ vi ngudn phong xa 3 la rat hiém).
Do 46 khi giai bai tap loai nay air cho dé 1a - néu giai hé hai 3n khéng c6

- Viéc giai s§ hat hai loai tia phong xa thi dua trén bai tap ¢ dang a) & trén.

@ vi bu MAU

Vi du 1: Hat nhan 1] Na phén rd B va bién thanh hat nhan X . 55 khéi A
va nguyén tir s6 Z ¢6 gia tri

A A=24;Z=10 B.A=23;Z=12
C.A=24,;Z=12 - D.A=24;Z=11
®han tich va huimg dén gidi

- Tir d& bai, ta c6 dién bign cia phan tng tén 1a: 3{Na — X+ 8- .
- Ap dung dinh Iuét bao toan dién tich va s& khéi, ta duoc:
‘ XcdZ=11-(-1)=12.

VasSkh6i A =24 -0 =24 (néi thém X chinh 13 23 Mg )

=Chon C.
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yi du 2: Tim hat nhan X trong phan img hat nhan sau:

Bo+X—~a +}Be

AT B.iD ' c.ln D.ip

@han tich va hudong ddn gidi

Xac dinh hatac6Z=?vaA=?. a= gHe

ap dung dinh luat bao toan s6'khdi va dién tich.

Khi d6 suy ra: Xco diéntichZ= 2+4~5=1 vaso khoi A=4+8-10=2.
vay X 1a hat nhin 3D déng vi phéng xa ctia H

& "'*“‘*“—-m\rnwu}]

= Chon dép an B. |
Vi du 3: Cho phan tmg hat nhan: T+X — & +n . X 2 hat nhén
' | A.notron B. proton C. Triti D. Dotori

| @han tich va huong ddn gidi
| . Ta phai biét ciu tao clia céc hat khac trong phan tmg: 1T, a = 3 He, ¢n
'rl - Ap dung dinh lujt bao toan dién tich va 55kh6'i,tadugc:-
' X6 diéntichZ=2+0-1=1vasdkhoi A=4+1-3=2.ViyXla iD
—ChendipanD
. Vi du 4: Trong phan ting sau day:
n+ 23U — JMo+ 'PLa+2X+78 ;hat X I3
A. Electron B. Proton C. Heli D. Notron
Ta phai xac dinh duoc dién tich va s6 khdi clia cdc tia va hat con lai trong
phanimg: in; I
ipdx_mgdinh luat bao toan dién tich va sé khdi, ta dwoc: 2 hat X ¢d
27 = 0492 - 42— 57 - 7.(~-1) = 0
2A=1+235-95-139-70=2.
VaysuyraX c6Z=0vaA=1.Dé1a hatnotron ¢n .

=> Chon dip an D
Vi du 5: Urani 238 sau mét loat phdng xa a va biéh thanh chi theo phwong
trinh ci1a phan ting sau: 33U — Z8Pb+ x 3He+y Ip- .
y cb gia trj 1i:
CA.y=4 B.y=5 C.y=6 D.y=8
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Q:'htin twh vd hming d'an giai i
- Bai tdp nay chinh 12 loai todn giai phuong trinh hai &n , nhung chi y Ia ky
B-c6 &6 khéi A =0, do d6 phwrong trinh bao toan s6 khdi chi ¢ an x ctia by

o . Sau do thay gia tri x tim dugc vao phuong trinh bao toan dién tich ta fll:n|

duocy.
- Chi tiét bai giai nhu sau :
x+0y=238-206=32 [x=8 . bfx=
{2“{ “1)y=92-82=10 {2x—y=10 iy

a V&ygzatr:y=6=>€hondapénc

Vi du 6: Sau bao nhiéu l&n phéng xa & va bao nhiéu lin phéng xa B~ thi
hat nhan %2 Th bigh d8i thanh hat nhan 2%Pb 2
A.41an phong xaa ; 6 lan phong xa B~
B. 6 1dn phdng xa a ; 8 14n phong xa B-
C. 81an phong xa ; 6 lan phong xa B-
D. 6 1an phong xa o ; 4 lan phéng xa - J
Phan tich va hwémg dan gidi
- Theo d&, ta ¢6 qua trinh phan tng :
2eTh — 28Pb +xjHe+y |6
- Ap dung dinh luat béo toan dién tich va s& khéi , ta duoc
4x+0.y=232-208=24 (x=6 |x=6
{_2x+(—1}.}'=90—82 -8 “{2x-y=8” {y=4‘
Véyco6hatavadhat p-. = Chon didp én'D.
0 BAI TAP VAN DUNG
C3u 1: P5l6ni 1a nguyén t8 phdng xa @, né phéng ra mét hat @ va bién déi
thanh hat nhian con X. Hat nhan con X la

A. X:’TPb B. X:°BPb C.X:%Pb  D. X:2EPb
®han tich va huong ddn gidi
Xéc dinh hat nhén con X

+ Ta c phuong trinh phianra: %i]Po — 3He + 2X
+ Theo cac dinh lujt bao toan ta co:
210=4+A A =206
{34=2+z =='{z::sz

= Chon C.

= X: 25Pb
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—

Cau 2: Phan ung phén ri caa Urani ¢6 dang:
zg%U - zgng +xo + yB”

~Giatriciaxvayla
Ax=6y=4 B.x=8,y=5 C.x=8;, y=6 D.x=6; y=8
Phan tich va huong dén gidi
Ap dung dinh luat bio toan dién tich va sGkhdi ta co:
{233=206+4x+0.y_} x=§ _&Ix=8
92=82+2x~-y (2x-y =10 1y=6

=> Chon ddp an C.

Dang 2. TIM NANG LUONG TOA RA CUA PHAN UNG PHAN HACH,
NHIET HACH KHI BIET KHOI LUGNG VA TINH NANG LUONG CHO
NHA MAY HAT NHAN HOAC NANG LUONG THAY THE

PHUONG PHAP
*  Luu 3 phan dmg nhiét hach hay phin img phin hach la cic phan teng toa ning
 luwong
- Cho khdi hegng cua cic hat nhin trieoc va sau phan img: Mo va M. Tim ning
lieomg tod va khi xdy va 1 phan ieng (phdn hach hodc nhiét hach):
Ning hegng tod ra - AE = (Mg — M)
*  Suy ra ndng luong tod ra frong m gam phan hach (hay nhiét hach):

E=NAE= -I—E.N A-AE MeV

@ vi by MAU

Vidy 1: 25U+ in— $Mo+ 'JLa+2)n + 7e 12 mdt phan iing phén
hach ctia Urani 235. Biét khéi lvong hat nhan: mu= 234,99 u; mu. = 94,88
u ; mus = 138,87 u ; ms = 1,0087 u. Cho ning suat tod nhiét cha xdng la
46.10¢ J/kg . Khéi hrong xdng cin ding d€ c6 thé toa ning lwong tuong
duong vdi 1 gam U phan hach ?
A.1616 kg B. 1717 kg C.1818 kg D.1919kg
86 hat nhan nguyén tir #°U trong 1 gam vat chat Ula:

N= N, = 6,02.10% =2,5617.10% hat
A 235

Ning luong toa ra khi gidi phéng hoan toan 1 hat nhan U phéan hach la:
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AE=(Mo-M).c
= (MU + Mo ~ Mo~ MLa — 2mMa ).¢2 = 215,3403 MeV

Niing lwgng khi 1 gam U phan rng phan hach :

E=AEN = 5,5164.102MeV = 5,5164.10% 1,6, 10 -3 J= 8,8262.10 1%
- Khéi lwong xing cin diing d€ ¢6 ning lrong twong duong Q =E

Lo Q 88262107

46.10°  46.10°

Vi du 2: Cho phan tmg hat nhan: 3D+ 3T > #He + X . Liy d6 hut khéi

ctia hat nhan T, hat nhén D, hat nhan He lan luot 12 0,009106 u; 0,002491

u; 0,030382 u va 1u = 931,5 MeV/c2. Nang luong tda ra clia phan éng xap

xi bang: :

A.15017 MeV.  B.17,498MeV. C.21,076 MeV. D.200,025 MeV

=1919 kg. => Chon D

®han tich va huimg ddn gidi
Déy la phdn dmg nhiét hach tod ndng hrong duwoc tinh theo d6 hut khéi cua céc chit
nén cin xédc dinh ddy di dd hut khoi cic chat trude va sau phin tng.
Hat nhian X 13 la notron (uin )nén cé Ama=0.
Nang luong tdéa ra ciia phan timg
AE=( ) Amsw = J Amemsc).931,5MeV
= (Am#e + Amn = Amo- Amrt) .931,5MeV
=(0,030382 + 0 — 0,002491 - 0,009106) .931,5MeV
=17,498 MeV = Chon B
Vi du 3: Tim ning luong toa ra khi mét hat nhan U phong xa tia & va
tao thanh dong vi Théri 23.3,'1'11 . Cho céc ning luong lién két riéng cia hat
ala?1 MeV, cia U 127,63 MeV, clia ®Th 13 7,7 MeV.
A. 10,82 MeV. B. 13,98 MeV.  C.1151 MeV. D. 17,24 MeV.
Phan tich va huong ddn gidi
Day la bai todn tirh ning luong tod ra cia mot kat nkian phong xa khi biét ning lwong
lién két riéng cla cdc hat nhin trong phan itng nén cin xic dinh diy di cic ning hegng
lién két riéng cug cac hat nhin trong phan wng.
Nang luong ctia phan ftng hat nhan
AE = Aq ey, +A 8, — Aysy = 230.7,7 +4.7,1 234.7,63=13,98MeV
= Chon B

| Vi dy 4: Nha miy dién nguyén tir dung U235 cé cong sudt 600MW hoat

déng lién tuc trong mot nam. Cho biét mét hat nhan bi phéan hach tda ra
ning hirong trung binh 13 200MeV va hiéu suit nha may 1a 20%.
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ey

2. Tinh lwrong ning lwgng can cung cp cho nha mdy trong mot nam.

p. Tinh lvong dau can cung cap cho nha may c6 cong sudt nhw trén va higu
suit la 75%. Biét nang sudt toa nhiét cua dau la 3.10 7 J/kg. So sanh lugng
dau dé vdi Urani.

®han tich va huong ddn gidi
2 Vi hiéu sudt H = 20% nén cdng suit nha mdy dién nguyén tir diing urani

ID?J*P =5P =5.600.10° =3.10°W

cung cap cho nhamaéyla: P, =

Ning hrong do nhién liéu U235 cung cdp cho nha may trong 1 ndm la:
E =P, t =3.10°.365.24.3600 = 94,608.10"°]
S6 hat nhin duge phan ra iing véi ndng luong trén la:
N = -EE- = w—%— = 2,9565.107
200.1,6.10
Khéi lugng U235 can cung cap cho nha may la:
_N.A _2,9565. 107,235
"N, 602107
| b. Vi H' = 75% nén cong sut nha may dién ding dfu cin cung cip cho nha

(LU ;emmﬁ =8.10°w

=1153732g =1153,732kg

may la: Py =

75 3
Néng luvong do nhién liéu dau cung cip cho nha may trong 1 nam la:
E =P,t =8.10%.365.24.3600 = 25,2288.10']
Lwong dau can cung cip cho nha may trong 1 nam la:

] 15
i 1 35,228000°5 22?;‘}0 = 840,96.105kg =840 tén

6
Tir hai két qua trén ta cé: E-M

m  1153,732

@ BAI TAP VAN DUNG

Cau 1: Cho phan tng hat nhan sau: 1H+ IH— iHe+!n+3, ZSMEV
. Biét 46 hut khéi ciia 2H la Amp =0,0024u va Tu =931,5MeV/c?.
Niang luong lién két hat nhan 5He 1a
A.7,7212 MeV B.77212MeV  C.772,12MeV  D.7,7212eV

Phan tich va hung ddn gidi '

Ning luong tda ra cia phan tng:
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AE = (Amy, + Am, - 2Am5).931,5
= Amye 9315~ 2Amyy.931,5
=AEye —2Amp.931,5
= ABy, = AE + 2Amp.931,5 = 3,25 + 2.0,0024.931,5 = 7,7212MeV
= Chon A
Cau 2: Cho phan img hat nhin: JT+ 1D — 3 He +X +17,6MeV . Tinh nang
luong toa ra tir phan tng trén khi téng hep dugc 2g Héli.

A.52,976.10% MeV B. 5,2076.10% MeV
C. 2,012.10% MeV D.2,012.10% MeV
Phén tich va: hubng dén gidi

- S8 nguyén tir héli cé trong 2g héli:
mNg 26023107 0 o ey
A 4
- Ning lugng toa ra khi tong hop 2g He gidp N 12n néng luong clia mét phin
ung nhiét hach: '
E=N.AE =3,01.102.17,6 = 52,976.10% MeV
= Chon A.

N

Dang 3. XAC D)NH PHAN UNG HAT NHAN TOA HOAC THU NANG LUONG
PHUONG PHAP
* Xét Phuong trinh phén img: ‘%}XI + ‘%;Xz - ‘;g X3+ ;‘1}(4
* Nang lugng phan ting hat nhén AE = (Mo — M)c?
Trong d6:
+ M) =my, +my, la tong khdi luong nghi ctia cac hat nhén trude phan ing

+ M=my, +my, latdngkhdi luong nghi aita céc hat nhén sau phan img.
Lo i

- N&u Mo> M thi phan ing tod ning luong AE dudi dang ddng ning cia
céc hat X3, X4 hodc phéton v.
Céc hat sinh ra ¢6 d6 hut kh6i 1én hon nén bén virng hon.

- Néu Mo <M thi phan éng thu niang hrong |AE| dudi dang déng ning cha
cac hat X1, X2 hodc photdn 1.
Céc hat sinh ra c6 @6 hut khéi nhd hon nén kém bén viing.
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P
@ vi DU MAU
’ I v A 23 1 4 20
vi du 1: Thuc hién phan (ng hat nhan sau: j;Na+ ;p— ; He + jgNe.
Biét mne = 22,9327 u ; mie = 4,0015 u ; mre =19,9870 u ; mp =1,0073 u; lu =
! 931,5 MeV/c% Phan ung trén toa hay thu mét nang luong b:’ing bao nhiéu?

1 A thu 4517 MeV B. toa 45,17 MeV.
| | C.thu23,75MeV D. o4 23,75 MeV
Phar, tich va hutng dén gidi

Bai todn cho khéi lugng cita cic hat nkin trong phdn lng va yéu cdu tim ning
hwgng téa ra hay thu vde. Chi cdn dp dung cing thirc tinh ning luong cia phan
teng la co ngay dap dn.
Ta ¢0 ndng luong cua phan img hat nhan trén la:
AE =(M, -M}.c2 ={my, +my =My, = m[_h.!jl,c2
=(22,9327u +1,0073u ~ 19,9870u - 4,0015u).c2
= -0,0485u.c? = -0,0485.931,5MeV = -45,17MeV
AE <0 suy ra day la phan irng thu ndng luong = Chon ddp dn A.
Vi du 2: Cho phan g hat nhan: 37Cl+ JH— J5Ar+ jn phan tng trén
toa hay thu bao nhiéu ndng lwong? Biét ma = 36,956563u, mu =1,007276u,
ma = 1,008687u, mar =36,956889, 1u = 1,66035kg

A.thu 2,6.10%] B. toa 1,6.103].
C. thu 1,6 MeV D.AvaC
Phan tich va hudng dan gidi

Ta 6 ndng lwong cua phan ing hat nhan trén la:
AE = (Mg -M).c? = (g + my - my, —my )<’
= (36,956563u +1,007276u - 36,956889u ~ 1,008687u).c
=-1,737.102u.c? = -1,737.107°.1,66055.107 (3.10%)?
=-2,6.10""] =-1,6MeV
AE <0 suy ra day la phan Gng thu néng luong
= Chon dap an D.
Cha y: Bai todn c6 2 dip én véi don vi khdc nhau nén khi lam cdc ban khong nén
v4i v chon ngay dép dn dung la mot phwong dn diing ma hdy tinh va tat ca cic
ddp dn ding. Néu cdu nay cdc ban chon A hodc C thi cdc ban sé rat hiéc nubi do!

[vi du 3: Cho phéan tng hat nhén: T+ D — « + n. Biét niing luong lién ket
rieng cta hat nhan T 12 &7 = 2,823 (MeV), néng luong lién két riéng cha e
Ja g, = 7,0756 (MeV) va dd hut khdi cua D la 0,0024u. Lay 1u = 9315
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(MeV/c?). Hoi phan mg toa bao nhiéu nang luong?
A.1717MeV. B.20,17MeV. (. 2,02MeV. D. 17,6 Mey.
Phan tich va hutng dén gidi o
Biii todn viea cho ndng lwgng lién két riéng, viva cho dg hut khi vi thé phdi sudu,%
cd hat dai lugng nay trong mét cong thirc d€ tink ning legng t6a ra cua phin itng,

Ning Irong toa ra ciia phan ing;
AE=Ag ey — Arer —Amp.931,5
=4.7,0756 - 3.2,823-0,0024.931,5=17,6 MeV
= Chgn D
(0 BAI TAP VAN DUNG
Cau 1! Cho phan img hat nhan:
on+SLi> T+a+4,8MeV
1. Tinh khéi luong caa hat nhan Li
2. Tinh ning luong toa ra khi phan tich hoan toan 1gLi.
Biét mx = 1,0087u; mt = 3,016u; ma = 4,0015u; Tuc? =931,5MeV.
B6 qua déng néng ban dau cia cac hat.
Phdn tich va hurong dan gidi
1. Tir phuong trinh phan tng: jn+ 3Li - T + ot + 4,8MeV
Ta suy randng luong téa ra fiz phan img trén fa: AE =4,8MeV
AE = (mg - m)c?

Ta lai ¢6: AE=(m,, + my; — mg - m, ).931,5MeV

my; = +MT + My —m
HlogpsT T ¢ e

4,8
=3, 4# =41, =0,
%L5 3,016 +4,0015-1,0087 = 6,014u

2. SG hat nhan Li trong 1gla N = %.6,(&2.1023

23
Ning luong téaralaE=N.AE = &226'19-4,81\@! =7,7.10'j

Cau 2: Trong phan img tong hop héli 3Li+ H->2(3He)+15,1MeV, né
tong hop héli tir 1g Li thi ning lugng tda ra 6 thé dun s6i bao nhiéu kg
nude co nhiét 46 ban dau 1a 00C?

Nhiét dung riéng ctia nude C =4200()/kg.K),N, =6,022.10 mol ™
A.2,95.10°%g, B.395.10%g.  C.195.10%g. - D.4,95.105%g.
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Phdén tich va hudimg dén gidi
+ S&hat nhan cé trong 1g Li: =TA"‘-:J_.NQ =%Jﬁ,uzp_1oiEi —8,6.10%

+ Nangluongtéaratrlglila -
E=NAE=8,6.102.15,1=1,3.10%MeV =2,08.10"]
Ning leong toa ra tir 1g Li chuyén hét thanh hrong nhiét d€ dun s6i nudc
nén ta co;

E _  20810"

= =4,95, ke .
At 4200.(100-0) 107kg

E=Q=mCAtDm =

Viy dip an D .
Cau 3: Ning luong téi thidu cin thiét d& chia hat nhan 2C thanh3hata la
bao nhiéu? biét mc =11, 9967u ; ma = 4,0015u ; Iu =931'5%'
A. AE =7,2657 MeV, B. AE =11,625 MeV.
C. AE=7,2657]. D. AE =7,8213 MeV.
Phan tich va hutmg din gidi
+ Ning hrong t6i thidu cén thiét -
AE = (3., —m¢ Jc* =(34,0015-11,9967).931,5 = 7,2657(MeV)
Chon A
Cau 4: Hat nhin Po210 dimg yén phat ra hat () va hat nhén con 1a chi Pb206.
Hat nhén chi ¢6 déng ning 0,12MeV. Bo qua niing long ciia tia (y). Cho
ring khéi lugng cdc hat tinh theo dom vi cic bon bing s6 khéi cia ching.
Niéng hrong clia phan ung ida ra la: ,
' A.9,34 MeV. B.8,4 MeV. C. 63 MeV. D.5,18 MeV.
Phan tich va hutng ddn gidi
Phuong trinh phéng xa hat nhén Poloni : 29Po — o+ 285X
Theo dinh luit bio toan déng lwong tacod : B, =B, + P =0
=P, =Py = P2 =P} = 2m K, =2myKy

mp, 206

=K =—2Kp, ==70,12=6,18MeV

a
Ap dung dinh lujt bao toan ning lugng toan phan:
AE=K, + Kpb =6,18+0,12=6,3MeV . Chon C,
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Dang 4. DONG NANG VA VAN TOC
COA CAC HAT TRONG PHAN UNG HAT NHAN .

PHUONG PHAP
A A
* Phuong trinh phén img; lel + %Xz > X3+ 73 X4
Trong s8 cic hat nay c6 thé'la hat so ¢dp nhuw nuclén, eletrén, phétén ...
Trudng hop dac biét 1a sw phéng xa: X — Xz + X3
X1 1a hat nhan me, Xz 13 hat nhan con, X3 1a hat o hoac g
* (Cac dinh luat bao toan
+ Bao toan s& nuclén (s6 khoi): Ar+ Az= As+ Ad
+ Baotoan dién tich (nguyén tr sb): Zi + Zz=Zs + 24
+ Bdo toan dong luong:
By +P2 = P3 + pa hay myv; +m,v; = ﬂ'l4V3 + My Vy
+ Bao toan ning luong: Ky, +Kx, + AE =Ky, +Kx,
Trong do: AE la nang lirong phan tng hat nhan, Ky = ;—mxvx la déng
nang chuyén déng ctia hat X
Luw y:
- Khéng c6 dinh luat bao toan khéi lugng.
- MB&i quan hé gitra dong luong Py va ddng ning Ky clia hat X la:
2
px = 2myKx
- Khi tinh vén t6c v hay déng ning K thuong ap
dung quy tic hinh binh hanh
Vidu: p=p, +p, biét p=p;,p,
2
p? =pf +p5 +2p1pacose | T
hay (mv)? =(m1vi)2 +(myv,)? + 2mym,vv,cosp B
hay mK = m;K; + m,K, +2,/m;m,K,K; coso
- Truomg hop dic biét:
- Hai hat bay ra theo phuong vudng géc: p; Lp, = P2 =pi+p5
- Truong hop hat nhan phéng xa (v = 0 hodc p = 0)
P=p1+p2=0=>p=-p; =P =P

m; vy
IR P1=P2=§[ MGV =M TE g o B 0 :}El;_‘il.:ﬂ
PP=P  [2mK;=2mK, " |m; Ky K, v; my
m; K¢

160



ot s __ Cty TNHH MTV DVVH Khang Viét

p—

m vi DU MAU

Vi du 1: Hat  bin vao hat nhan Al dimg yén gay ra phan tmg:
a + 2 Al =P +n.
Phan tng nay thu ning lugng AE = 2,7 MeV. Biét déng ning hat notron
c6 gid tri 0,187 MeV va hai hat sinh ra ¢¢ cing van toc, tinh déng ning
ctia hat a. (coi khéi lwong hat nhén bang s6'khéi ciia chiing).

A.1,3 MeV B. 13 MeV C.3097MeV  D.31MeV
Phan tich va huomg dan gidi
K * mpv?
PARLL
Tacs £ =2 ==F ~30= Kp=30Kn
K, Emn"z m,

Ap dung dinh [udt bao toan ndng lugng toan phan:

Ky +Ka +AE=Kp +K,, v6i Ky =0 vi hat nhan Al ding yén
=K, =Kp +K,, ~AE =31K —AE=31.0,187-2,7 = 3,097 MeV
= Chon ddp dn C.

Vi du 2: nguoi ta dling hat prétén cé déng ning Ko = 2,69 MeV bin vao
hat nhan Liti ding yén thu dwroc 2 hat a ¢d cing ddng nang. Cho mp =
1,0073u; mu = 7,0144u; ma =4,0015u; 1u =931 MeV/c2. Tinh d6ng ning va
van toc cta moi hat a tao thanh?

A. 9,755 MeV ; 32.10°m/s B.10,55 MeV ; 2,2.107 m/s
C. 10,55 MeV ; 3,2.10 m/s D. 9,755.107; 2,2.107 m/s.
Phan tich va hutmg dén gidi

Béi todn cho khét lugng cic hat trong phin ieng vi thé'd€ tinh nang hwong clia phan
tng ta dp dung cong thizc: AE = (M, — M).c2
Phwong trinh phan img: p + gLi — 2a.
AE = (M, - M}.c? = (mp+my; - 2my, )’
=(1,0073u +7,0144u - 2.4,0015u).c>
=0,0187u.c? = 0,0187.931,5MeV = 17,41MeV
D€ x4c dinh ddng ning clia mdi hat & ta ap dung dinh luat bdo toan ning
legmg toan phan:
Kp +4E  2,69+17,41

2 2
Van t6c cia méi hat a dugc xac dinh nhu sau:

l'(l:,+£!xl:7.=21(m::»l(tx —

=10,05MeV
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- 2K, [210,05MeV
K = - = ——— ] ———
a =g MaVa = Va = 0 "% " 4,00150
_ | 210,0sMeV _ | 210,05  _ 7
K 931MeV gy =l mis
4r 0015 -—2_ 4! 0015- 2
c (3.10%)

= Chon dép én B.

Vi du 3: Mot notron ¢6 dong ning Kn = 1,1 MeV bén vao hat nhin Litj
dimg yén gy ta phaning: gn+ §Li — X+ 3 He . Biét hat nhan He bay
ra vudéng goc vai hat nhan X. Cho ma=1,00866 u; mx = 3,01600u ; mue=
4,0016u; mu = 6,00808u. DPdng ning ctia hat nhan X va He lan luot la:

A. Ky =0,1MeV vid K, =0,2MeV

B. Kx =0,2MeV va Ky, =0,1MeV

C. Kx =0,IMeV va Ky, =0,1MeV

D. Kx =0,2MeV va Ky, =0,2MeV

Phan tich va hudng dan gidi

- Ta cé nédng luong cua phan ang la:

AE =(m, + m; - my = my, ).931,5MeV

=(1,00866 + 6,00808 - 3,01600 —.4,0016).931,5 = -0,8MeV
(day la phan ung thu nang lirong)

- Theo dé bai thi hat nhan He bay ra vuong géc véi hat nhan X nén ta cé:
P2 =P%, + P2 & 2m K, =2mp.Ky, +2myKy
& 4Ky, + 3Ky =K, =1,1 )
- Ap dung dinh lujt bio toan ning luong toan phin :
K, +AE =Ky + Ky, = Ky + Kpge =AE+K, =-0,8+1,1=0,3 (2)
Tir (1),(2) ta c6 hé phuong trinh: {“‘“" S v {KH‘-' sl
Kue +Kx =0.3 Ky =0,IMeV
= Chon ddp dn B.
Vi du 4: Diing hat notron c6 déng ning 2 MeV ban vao hat nhén gLi dang

dimg yén gay ra phan ung hat nhan, tao ra hat 3,[—1 va hat . Hat a va hat
nhan }H bay ra theo cac hudng hop véi hudng 16i ciia notron nhimg goc
twong ung la 15° va 30°% Bd qua birc xa y va ldy ti sb gitra cac khoi lugng hat
nhan béng H s6 giita cic s& khdi clia chitng. Phan vmg thu ning lrong 1a

A. 1,66 MeV. B. 1,33 MeV. C. 0,84 MeV. D. 1,4 MeV.
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Phan tich va huing dan gidi
Phuong trinh phan tmg: dn+ §Li— ja+ IH
Tir gia thiét dé cho, ta cé hinh v& bén
Ap dung dinh ludt bao toan dong luong :

| Pp=Fy +Pp
, + Déng lrong clia notron:
E By = Zma Wy, =2(vMeVu) n
+ Ap dung dinh li ham sin ta tinh dugc:
pr=3 o 1o P =4-27F o 2miKp =0,58
sin135 - .
Lk 2 A2B B eonev
ZTI."IT 23
p oSl oo B e Blades i Ky=2
% 8inl35
1 1

=K, =—=—=0,25MeV
m 4

u .
* Theo dinh ludt bao ioan ning lugng toan phén:
Kp+AE=K, +K1
=AE=K, +Ky-K, =0,25+0,089 -2 =-1,66MeV
Chon A

Vi du 5: Dung p c6 ddng nang Ki bin vao hat nhan ;Be dimg yén gay ra
phan ng: p+ jBe—a+SLi. Phan ng nay téa ra ning luong bing
AE=2,1MeV . Hat nhén S$Li va hat a bay ra véi cic dong ning lan ot
bing Ky; =3,58MeV va K, =4MeV . Tinh géc giita cac hudng chuyén
do6ng cia hat « va hat p (18y gén ding khdi leong cac hat nhén, tinh theo
don vi u, biang s khdi). Y
AL 45 B. 90 C.75% D. 120"

] | Phan tich va huong dan gidi

i Phirong trinh phan ung: [p+ 3Be - 3a+ SLi.

Ap dung dinh Juat bao toan ning luong toan phin:

| Kp+aE=K +Ky; = Ky =K+ K -AE=358+4 -2,1 =5,48MeV.
Str dung méi lién hé giira ddng ning va déng lirgng ta ¢d: P? =2mK
Péng lugng caa hat praton: R

Bl =2m K, =P, = 2m K, =/11548=331/MeVuu
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Pz =2myK, = P, = 2m K, =+2.44 =5,66VMeV.n
P =2mpKy = P =2ZmpKy; =+/2.6.3,58 =6,55/MeV.u
Lwu y: Bai toin nay, don vi cia ding lwong dwoc 13y theo don vi cua dong ning
tuwong seng vi thé don vi cia dong legng la MeV u
Nhin xét: dva vao cac gia tri tim dwoc ta thiy pf; =p5 + pp
That vay, thay s& vio ta cé: 6,552 = 5,667 +3,317 < 43 =32+ 11 = 43 (diing)
Nén hat & va hat p bay theo phu::mg vudng goc nhau. g
Vi thé chon dp 4n B
Cach khac: Ta co thé tinh gic hop béi giita
hat a va hat p theo dinth Ii ham 8 cosin:
PLi = P& + Ph + 2PaPpcoso
PLi— P& ~Pp
2p.Pp
_6,55% - 5,66° —3,31°
2.5,66.3,31
Vi du 6: Ban mét hat o vao hat nhin *N dang ditng yén gay ra phan tng:
a +* N -} H+{ O. Ning luong ciia phan img nay bang —1,21MeV. Gi4
str hai hat sinh ra c6 cling vecto van t3c. Pong ning ciia hat o la: (xem
khéi lwong hat nhan tinh theo don vi u gan ding bang s6 khéi ciia né)
A. 1,36MeV B. 1,65MeV C. 1,63MeV D. 1,56MeV
Phan tich va hudng dan gidi
* Ap dung dinh luét bio toan nang lugng toan phan ta co:

= cos.=

=0=20=90°

AE=Ky +Kg -K, =%v2 (mg +mg)-K, =-1,21MeV (1)

* Ap dung dinh ludt bdo toan dong luong ta c6:
B, =Ty +Fp & m, ¥, =myg ¥ + oo
Do hai hat sinh ra cé cling vecto van toc nén:

VH = Vg =V=>m, v, =(My +mg)V = m2v2 = (mH+m0) v2

& 2mK, =(my +mo ) vi = vi = —ﬁ @)
) (mH_-l-mo)

Thay (2) vao (1) ta dugc:

1 2mgK,

(mH + mo] -Ku = -I,21MQV

2 (my + mo )
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-1,21 -1.21
=K, = g p = 5 =1,56MeV
my +mg 1+17
Viaychon D

(@ BAI TAP VAN DUNG

Cau 1: Cho phan img hat nhan: iBe+ 1H - SLi+X

a. Xac dinh X.

b. Tinh ning lugng toa ra hay thu vao ciia phan wng trén, Biét
Mze = 9,0121%u; mn =1,00783u; mu = 6,01513u; mx = 4,00260u
luc?=931,5MeV.

¢, Biét hat proton c6 déng ning 545MeV bdn ph4 hat nhan Be dtmg yén, Be
bay ra véi dgng ndng 3,55MeV. Tim ddng ning cia hat X.

A=4

Z=2

AE =(mg, +my — my; — mx).931,5MeV

=(9,01219 +1,00783 - 6,01513 - 4,0026).931,5MeV = 2,133MeV >0

~ Vay phan tmg trén téa ning lwong

c. Theo dink ludt béo todn ning lwong toan phin ta cd: Kp+AE =Ky, + Ky
= Ky = AE+K, ~Ky; =2,133+5,45-3,55 = 4,033MeV

Cau 2: Mot hat e c6 @jng ning 4MeV bin vao hat nhan Nito dirng yén, gay

- A

phan ing: o + 2N — ]H + X . Biét hai hat bay ra sau phan (g c cling

a. 33e+}1—1—>gu+§x={ =X=4He

b.

dong ning va khér luong clia cic hat lan luwgt 1a mg =4,002603u;
my; =14,003074u ; myy =1,0078250u; my =16,999133u ; 1uc? = 931,5MeV;
1u =1,66055.107kg. Van toc cia mbi hat sau phan img c6 gid tri la
Phdn tich va huomg dén gidi
Ning legng cua phan ang trén:
AE = (mg + my —my - my).931,5MeV
=(4,002603 + 14,003074 —1,007825 —-16,999133).931,5MeV
= -1,193MeV
+ Theo dinh luat bao toan ning luong toan phén ta cé:
K, +8E =Ky +Ky =2Ky =2Ky
Ko+ AE _4-1393

=Ky =Ky =
X H 5 5

=1,4MeV

Vantorcun Lyt H
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Ky _ | 214161077

= = - ——=1,6.107me
U 4Y'my  Y1,007825.1,66055.10%7
Van tdc cua hat X
—_— -13
[2Kx _ f 21,41,610 -0,410m/s=4.10°m/s

VXS mx  \16,999133.1,66055.10° %

Cau 3: Bin hat o o6 dong ning 4 MeV vao hat nhan N ding yén thi thy
dwgc moét proton va hat nhan X. Gia st hai hat sinh ra c6 ciing vén toc. Cho;
mg = 4,0015u; mx = 16,9947u; mp = 1,0073u; 1u = 931 MeV/c2 Toc dd cla
proton la.

A. 30,85.10°m/s B.22,15.10°m/s C.30,85106m/s D.22,815.10°m/s

+ Theo dinh luat bao toan déng luong ta cé: '

mﬁvi _ 2m Wy,

MgV, = (Mp + mx}y = v2=

> 2
(mp +my) (mp+mx)
+ DPong néng hat proton:

1 mpma wﬂu
de == mpvz = T a e 12437;7-10-6W‘u= ofOSL'{EV =7%6.10'" I;

2 (mp +Mmy
Van toc hat proton:
Wy, | 27961077

§ mp  ¥1,0073.1,66055.10% |
Cau 4: Mot hat a bin vao hat nhin "EAI tao ra notron va hat X. Cho: ma=

4,0016u; ma= 1,00866u; ma= 2697441, mx= 29,9701u; 1u = 931,56MeV/c2. Cac
hat notron va X ¢6 déng ning la 4 MeV va 1,8 MeV. Ddng nang ctia hat a 1a:

=30,85.10°m/s. Chon A

A.3,23 MeV B.5,8 MeV C. 7,8 MeV D. 837 MeV
Phan tich va hutng dén gidi
Nang lurong caa phan tmg:

AE = (Mg +mp; —m, —my ).931,5MeV |

= (4,0016+ 26,9744 - 1,00866 29,9701).931,5MeV=-2,56MeV
Phan #ng trén thu ning lugng
Ap dung dinh ludt bao toan ning lrong toin phén:
AE+K, =K, +Kyx
Péng ning hat a la: K, =K, +Ky - AE = 4 +1,8 -(-2,57)= 8,37 MeV
ChonD
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sl g .
cau 5: Cho phan tmg nhiét hach: D +3D— 3He + n, Biét ¢6 hut khéi
Amp =0,0024u, Amg; = 0,0305u, nuoc trong ty nhién ¢ 1an 0,015%
2
D20, véi khéi luong riéng cia nude 13 1000kg/m?, 1u = 931,5 MeV/c3, Na=
6,022.10% mol'. N&u toan bd %D duoce tich ra tir Im® nuwéde lam nhién liéu
cho phan g trén thi nang luong toa ra la:

A. 1,863.10% MeV. B. 1,0812.10% MeV.
C. 1,0614.10% MeV. D.1,863.10%].
Phdn tich va hueng dan gidi

Khdi luong cda Tm? nuéc a: my,o = DV =1000.1 = 1000kg

Theo bai ra ta ¢4 khéi lwong D20 la:

0,015

- 58 hat D20 dwroe tach ra tr 1m? nudc:

N, = 150 4, 022.10% = 4,5165,10%

Mp,0 20

Ning luong téa ra tr phan émg trén:

AE = (Amyg, - 2Amp, ).931,5 = (0,0305— 2.0,0024).931,5 = 23,93955MeV
Ning lugng toa ra khi toan bd 2D duoc tich ra tir 1m? nudc li:
E=N.AE =4,5165,10%4.23,93955= 1,0812.10% (MeV). Chon B

C3u 6: Randon %2Rn la chit phong xa phéng ra hat « va hat nhin con X véi
‘chu ky ban 1 T = 3,8 ngay. Biét ring sy phong xa nay toa ra ning lugng
12,5MeV dwrdi dang tong déng ning clia hai hat sinh ra (We + Wx). Hay im
d6ng ning ctia mdi hat sinh ra. Khi tinh, c6 thé 13y ti s8 khéi lirgng ctia céc

hat gén diing bing ti s6's6'khdi cia chiing (E‘L 2 ﬁ) .
My Ax.

Cho Na=6,023.10%mol".

Phan tich va huemg ddn gidi
Phuong trinh phéng xa : %22Rn — Ao+ 33X
Theo dinh luat bao toan déng luvong ta.co :
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Ty
Ap dung dinh lujt bao toan ning luwong todn phin :
[m"K" +Ky =AE=> Ky u—"l“n:—.aﬁ
K, +Kx AE=! Mo m“m i
\Ku + 2o _Apo K, =—DX_Ap
mg +my
Déng nang cia hat nhin X: Ky = el Npe .12,5 =0,225MeV
Mg+ 0y 4+
my 218
Déng ning cta hat ja: K,, = 12,5=12,275MeV

AE =
. Mg + My 4+218
Cau 7: Hatnhan %Ra o6 chu ki ban 13 1570 ndm, dimg yén phan rd ra mét hy
a va bigt d6i thanh hat nhan X. Péng niing clia hat a trong phan ré la 4,8MeY,
Hiy xic dinh ning luong toan phén tod ra trong mdt phén ra. Coi khoi lugng
ctia hat nhan tinh theo don vi u xap xi bang khéi luong ciia chiing.
- Phan tich va huong dén gidi
Ap dung két qua tinh dwoc & cac bai trén trong truimg hop hat nhéan phéng
xatach: l=Y1_T2

L G TR =%.4,s= 0,0865MeV

Ap dung dinh luit bio toan ning lugng toan phin:
AE =K, +Ky = 4,8 +0,0865 = 4,8865 MeV

Céu 8: Hat nhan 2§Po c6 tinh phéng xa a. Trudc khi phéng xa hat nhan Po
dimg yén. Tinh déng ning cia hat nhan X sau phong xa. Cho khéi hrong
clia cac hat 1an Iwot la : meo = 209,93733u, mx = 205,92944u, ma = 4,00150u,
lu =931MeV/c, -

Phan tich va hudng ddn gidi
Phuong trinh phong xa hat nhan Poloni : 20p, 5 04 Wex
- Néng hrong t0a ra tir phan ra trén:
AE= (rnfc ~m, - my ).BSIMeV
= {209,93733 - 4,00150 - 205,92944).931MeV=5,945MeV
Theo dinh luit bio toan déng legng taco: P, =P + Py =0
mx Ky

=B, =Px =F2 =P =>2m K, =2myKy =K, =
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' Ap dung dinh lut bio toan ning lwong toan phin :

K +Kx =8E= kX +Ky = AE
Mg,
Mg 4
=Ky = AE = 5,949 = (,1133MeV
mg, +my 4+ 206

| Cau 9: Trong phéng xa a ctia Randon (Z2Rn ). Cé bao nhiéu phan trim ning

heong toa ra trong phan img trén dwgc chuyén thanh ddng nang cla hat o?
Coi ring hat nhan Randon ban d4u dimg yén va khéi lugng hat nhan tinh
theo don vi khéi Juong nguyén tir bing 58 khdi ctia no.

Phan tich va hudng dan gidi
Phuong trinh phéng xa hat nhan Randon : 2R, — o« + 23X
Theo dinh lut bao toan déng luong ta cd: R, =P, +Py =0

: K
=P, =Py = P = P{ = 2m K, =2myKy = Ky = oe

mx
Ap dung dinh luét bio toan ning luong toan phén :
m.K, m

+ Ky =ABSYEK 4 — 92 AR oK et AR
Ku X @ my Ka mg, +my

Phan trdm nang luong toa ra trong phan tng trén dwoc chuyén thanh dong
ning cua hat o

Ke o _ 218 _, 98-982%
AE mg+my 4+218

Cau 10: P5loni 2l0Po 13 mot chat phong xa a, ¢6 chu ky bén rd T =138 ngay.
Tinh van téc ctia hat @, biét rang mai hat nhan Poldni khi phan ra toa ra mét
nédng luong AE = 2,60MeV, Tu = 1,66055.107kg.

Phan tich vd hieomg ddn gidi
- et » - i KK — mﬂ. _mx‘
Tir cac két qua tréntacd : K e =K, = = Ky
Ap dung dinh luat béo toan ning hrong ton phin :
K, +Kx =&E:>K¢+E-‘-‘-K—“=3E1
X
2 J
=K, =— X AE=-2%_ 5 60=2,55MeV = 4,08.10°%]
m, + My 4 + 206
- J7Kp =13
Vantochata: v, = Lt =.] 50810 = =1,110"m/s
Vme  V4.1,66055.10
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C3u 11: Co Img chit phing xa Poloni “}3Fo dit trong mit nhigt luong ki
nhigt dung C~8 /K. Do phing xa o ma Palond teén chuyén thinh chi %,
Bigt chu ki ban ra cia Palani la T=138 ngy; kht lupng nguyeén tir Paléng
mp,, = 209.5828u; khéi lugng nguyén Hr chi 14 mp, = 2059744u; ki

MeV 1
hrong hat o la m, = 4,0026u; 1u=9315~ 3. Sau this gian t = 1giv ke,

Khi dit P8loni vae thi nhi¢t & rong nhigt ung k& ting lén

A =155 B.=125K Co=65K D, =65 K
Phuin tich v huring din gidi

Ming luong tha ra khi mét hat Po210 phin 1

Ey = (mpy = My = mpy Jc& =35,4MeV =8,64.107 3],

™
Ciy TNHH MTV DVYVH Bhang Vift

.ﬁhy!n d3
PINH LUAT PHONG X4 - D) PHONG XA
Digng 1. XAC DINH LUONG CHAT CON LAI
PHUONG PHAP

Van dyung cing thirc:
Khai lugmg cim lai clia hat nhin X sau thai gian ©

[
Lt

5& hat nhin X cbn lai sau thixi gian t

m-m°.2 T =Mge"

Viy 55 hat Po210 bj phén rd treng théd gian t 14:

] b
AN:NO(J—E_?J-ED—N&[J—Z_?]

Ap | J
Téng ning lugng gidi phdng do s hat nay phén o la:
]

E=E0.M~I=Egﬂ.NA{1-2 T]

Ape
Goi At 1a 4 ting nhigt 4§ cia nhigt luong k& thi: Q= Cat

'
Vi E=Q=:~E.,Al"¥-.N,[l—z T [=Cat= at=65K
Po

~
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t
N=Ng2 T=Nye™
Céng thire lign hi gilra 55 hat v khal lwgng :
SNy Moy gy ang= 20 Na
kol s o A
Chui
|+ tva T phai dua vé citng don vi .
{1+ mwva me cing don vi vi khing cin d&i don vi
@ vi DY MAU
J'wdg 1: Chit Iét phong x3 '1}1 dilng trong y 1 c6 chu ky bin 1 8 ngay
| dém. Né&u nhin duge 100g chit nay thi sau 8 tudn I cin bao nhidu?

A 087 B. 078 C 788 .87
Phan tich v huing diin gidi

Tach:t=8uin=56 ngiy="7T

Suy ra sau thi gian t thi khéil heong chil phong xa 31 cbn lai 12

100
= ?=D,755 = ChonB.

| mem

aT

Vi du 2: Mgt heong chit phong xa o6 khoi lugng ban d&u 1x my. Sau 5 chu
ki bdn rd khéi hugng chdt phéng xa cbn 13 i bao nhidu?

| Mg e F My p Mo
| ¥4 5 B [] = n 10
Phin tich vd humg dédn gidi
Sau 5 chu k dmg véi t=5T
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Cam rtang luyén thi DH Vit Li, tép 2 - Lé Vin Virh

Sau t=5T khéi lugng chit phong xa con lai Ia
' Mo g - Mp

. = = gk 13
2T
Vay chon C
Vi dy 3: Mot chit phong xa ban ddu c6 No hat nhan. Sau 1 nim, cdn Iy
mdt phan ba s6 hat nhin ban d3u chwa phan ra. Sau 1 nam nita, 56 h,;fl
nhan cbn lai chua phén 13 clia chat phéng xa 46 1a l
|

A Ne B No c. Ne p. No
) 6 16 4
@han tich va hung dén gidi
- Taco sau ti =1nam thi s6 hat nhan chua phan ré (con lai) la:
{05 e e e G,
R T e
2T 27
- Sau Inim nira tizc 1a & = 2t = 2 ndm thi s6 hat nhén con lai chira phén ra la;
- 2
N, 1 1 |1 (.1?1-_
—t =] | B A
RN K=a s I 3}9 Clign
2T 2T, KX

Vi du 4: Goi 7 1a khoang thoi gian d€ s6 hat nhan cia mot déng vi phong)
xa giam di bon ldn. Sau thoi gian 2t 56 hat nhén con lai cha ddng vi d6
bing bao nhiéu phin trim s& hat nhan ban diu?

A. 25,25%. B. 93,.75%. C. 6,25%. D. 13,5%.
Phan tich va huong déin gidi
- Taithoi diém t=ttacs N,=e N _ 1 1
t TNy L

2
: 2
- Tai thi diém t=2ttac6 12 == -"—} =[1] =0,0625 =6,25%
< i 0 2
= Chon C
Vi du 5: Chu ky phéng xa ctia hai chat phdng xa A va B 18n luot 1a T, ve
Tg =2T, . Ban d4u hai khéi chit phéng xa c6 s8 nguyén tr bang nhau.
Sau thoi gian t=2T, 4 s6cac hatnhan A vaBconlaila

1 1
A = B. - C.2 D.
4 2 .
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Tai thoi diém ban dau tacd Ny, = Npp =Ng va Tg =2T,

e

Sau khoang thoi gian t=2T, s hatnhin A con laila
NA=N0A= NU _NO_&_
t

2T 2y
" 5au khoang thoi gian t=2T, s&hat nhn B con lai 13
wigm 08 Mo o Ny iNg
LA TR O T
1
No
Sau thoi gian t=2T, ti s8 cac hat nhan A va B con lai la: -—--5-=—Ig‘ =:—‘I)_
B 0
| 2
Chon B

Vi du 6: Goi At I3 khoang thoi gian d€ s hat nhin ciia mét lwong chét
phéng xa giam di e? 1an (e la 6 tr nhién v6i Ine = 1), T la chu ky bén ra
ctia chat phong xa. Sau khoang thoi gian t=0,51At khéi luong chit phong
xa con lai bang bao nhiéu phén trim so vdi khéi lwong chit phong xa
ban dau?

A. 25,5%. B. 93,75%. C. 62,5%. D. 36%.
Phan tich va hudng dan gidi
Theo bii ra, s hat nhin gidm theo him e mil vi thé’d€ gidi nhanh, ta sir dung dinh
lugt phong xg theo ham e mi.

! R T | 1 in?2 2T
LBy~ A = AM=20 — At=2=At= —
Ny P T In2
) 4
Sau théi gian t=0,51At = 0,51, —
In2
Phén trim khdi lugng ctia chat phdng xa con lai so véi ban dau la
voi o1a2 gu 2L
t —mpMoe T 72 29512 20,36=36% . Chon D

mg
@ BAI TAP VAN DUNG
C3u 1: Phuong trinh phéng xa ctia P6léni c6 dang; ﬂgﬂl’o - 3Pb+a
Cho chu ky ban ra ctia P6l6ni T = 138 ngay. Gia str khéi luwong ban déu
o= 1g. Héi sau bao 1au khdi lugng Péléni chi cdn 0,707g?
A. 69 ngay. B. 49 ngay. C. 56 ngay. D. 60 ngay.
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Cém nang luyén thi DH Vat Li, tgp 2 - Lé Viin Vink
®han tich va hutmg dén gidi

L)
Ap dung dinh luat phéng xa: D ogMae T
My

L3y logarit co s8 e hai v& (In), ta duoc:

m
TIn—  138In 0,707
In{ = --—Et:' t=- . 1 = 69 ngay
my T In2 In2
Chon A

Cau 2: MSt chit phong xa ¢é chu ky ban ra 1a 3,8 ngay. Sau thdi gian 11y
ngay, khéi lrong chat con lai bing bao nhiéu phén trém so v6i khéi lugng
chat ban dau?

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

Phan tich va hudng dén gidi
- Tacod:T=3,8ngay;t=114=3T ngay.
Do &6 ta dua v& ham mii hat d€ giai nhanh nhu sau :

m=mtﬂ@ m _ lt =_%=l=12'5%
e mgp = B 8
20 2T

= Chondapan C

Cau 3: Ban dau mdt chat phong xa nguyén chat cé khdi lugng me, chu ky
ban r3 cira chét nay la 3,8 ngay. Sau 15,2 ngay khéi lwgng cia chit phéng x;
do con lai 1a 2,24g. Khoi luong mola

A.3584¢g B.1792¢g C.89%¢g D.560¢g
®han tich vd huomg ddn gidi
t 154 L
Vilis§ —=—===4eN néntacs my=m2T = 2,24.2% =35,84¢
Chon dap an A

Cau 4: Ban diu c6 20 gam chit phéng xa X ¢é chu ky ban ra T. Khéi lugng
ctia chat X con lai sau khodng thoi gian 3T, k& tir thoi diém ban d2u bing.

A.32gam B. 2,5 gam C. 1,5 gam D. 4,5 gam
®han tich va huing ddn gidi
Vitisd %=%=35N,nén ta co m=-n%=%0=2,5 g
2T
Chon B
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Y
csu 51 Ban déu c6 Ny hat nhin ciia mt miu chat phéng xa nguyén chat c6
chu ky ban ra T. Sgu khoang thoi gian t = 0,5T, ké tir thoi diém ban dau, s

hat nhan chira bi phin 1 cia mau chat phéng xa nay [a.
Ny

Cty TNHH MTV DVVH Khang Viét

=2 B, g c = D. Npv2
A 2 4 0
4 %&ntfdwdhningdéng@
S 8 S0 1 11 1l [ - N, Ng N,
Vitiso '-_I:=T=-2-n ta co N=—f--—l=f.
27T 22
Chon B

Cau 6: Randon 1 chat phéng xa o6 chu ky bén ra 12 38 ngay. Mot mau’gzRn

' ban diu c6 2mg. Sau 19 ngay cén lai bao nhiéu nguyén tir chwa bi phan ra.

Biét Na = 6,022.10%mol

A. 1,695.107 B.1,69510° C 0,847.10Y D.0,847.10®

@han tich va. hudng dén gidi

S6 nguyén tir Rn trong 2mg:

Ny =0 Ny _ 2.10'3.6,0_22.1023
A 222

Wﬁ55%=;,93 ~5 nén ta o s5 nguyan fie con lai a:

= 1nl8
N0 i*%:l,eas.wﬂ. Chon A

2T
Cau 7: Gia st sau 3 gid phéng xa (k€ tir thoi digm ban du) s hat nhan clia
mét d6ng vi phong xa con lai bing 25% s6 hat nhin ban d4u. Chu ky ban r3
ctia d6ng vi phéng xa d6 bing
A.0,5 gid. B. 2 gid. C.1gid. D.15 giv.
Phan tich vd meing dan gidi
Theo gia thiét tai thoi diém t=3htaco
N

1 )
k-3 "y = —— —_=7 T=====1,5 g
Ny 25% 4@ Tt = 5% gidr

=5,425.10'®

Chon D
Cau 8: Goi At 1a khoang thdi gian dé s8 hat nhan clia mét luong chit phéng
xa giam di e I&n (e 12 s& tw nhién vdi Ine = 1), T 1a chu ky ban ra cta chit
phong xa. Méi lién hé gifra AtvaTla
sl 2T Freci e e L
A.At. =) B. At R C.At TR D. At =3
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Cdm nang luyén thi DH Vit Li, tdp 2 — Lé Viin Vinh

@han tich va huomg dén gidi
Theo bai ra ta co:
HP.: Lm=e=- AAM=1e ln_2 At=1=3 At= -—E—
N : T In2
Chon A

©ang 2. XAC DINH LUGNG CHAT DA BI PHAN RA

PHUONG PHAP
Cho khdi lugng hat nhan ban dau (hodc s6 hat nhin ban dau No) va T,
Tim khdi luong hat nhan hoac s6 hat nhan dé bj phén 1@ tmng thoi gian 2

Khdi long hat nhan bi phén ra:

t

Am= Mg ~m =mg(1- 2_?)= mp(1 ~eMh

SG hat nhan bj phan ra la:

4
AN = N =N =Np(1-2 T]=Ng(1—e'l't}

Cha y: la khong dugc ap dung dinh luat bao toan khdi luong nhu trong
phan img hoa hoc.
A->B+C. mazms+mc
@ vi by MAU
Vi dy 1: Mot d6ng vi phdng xa cé chu ki ban ra T. Cit sau mdt khoang thoi
gian béng bao nhiéu thi s8 hat nhan bj phan ra trong khoang thoi gian d6
bing ba lan s& hat nhan con lai ciia ddng vi y?
A.0,5T. B. 3T. " C.2T D. T.
®han tich va huvmg dan gidi

Cach1:

BAN PAU
Cich2
Tir cong thire:
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ND[I-E-%] Sty :
_f-\_:;'_= - J‘ir —2T 12322T =P > ¢=2T
Ng2 T 27
Chon C

Vi du 2: Tinh 56 hat nhan bj phén ra sau 1s trong 1g Radi %°Ra . Cho biét
chu k¥ ban rd ciia 2°Ra 12 1580 nam. S8 Avogadrd la Na =6,022.10% mol*
A.3,55.10" hat, B.3,40.10What. C.375.10Yhat. D.3,70.10 hat.

Phaén tich va hutng din gidi
- 56 hat nhan nguycn tir ¢d trong 1 gam 2¢Ra la:

1
No=—2 Ny = 6,022.10% =2,6646.10%" hat.
. A 220
- Suy ras§hat nhan nguyén tr Ra phan risau 1s la:
t 1

AN =N,y (1-7 T)=2,6646.10% | 12 158036586400 | =3 70.10'° 1,y

— Chgl_l__{. j p_:-in n.

Vi du 3: D&ng vi ’hdng xa Cdban §‘§Co phatratia § va vdi chu ky ban ra
T =713 ngay. Trong 365 ngay, phin tram chit Coban nay bi phan ra bang
A.9712% B.80,09% C.3L17% D. 65,94%

| ®hdn tich vd huong dén gidi
© % lugng chi3t (o bi phén ra sau 365 ngay:

Cach 1: Tinh t320 him e mi

_365.In2

Am= mo—m=m0(1—e'1't)c¢%=l—e 3 _97,12% .

‘Céch 2: Tinh theo him 2 mii

t

Am =mu_m=m3[1"2 T)

E 35,
=1-2 T=1-2 713 =97,13% — Chon A.

o S

Vi du 4: Ha' nhin lggRa phong ra mot hat a, mét photon y va tao thanh

an. M4t ngu’i~ phong xa 33Ra c6 khdi leong ban diu mo sau 14,8
ngay khdi luong <::a ngudn <on lai 1a 2,24g. 58 hat nhén Ra da bi phan ra
va 5o hat nhan mai tao thanh 'a
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e

A. AN = 6,43.102 nguyén tir B. AN=5,13.10" nguyénte
C. AN =9,03.10% nguyén tir D. AN = 3,23.10” nguyén ti
Phan tich va huéng dén gidi je
Khai lwgng clia ngudn luc d3u mo:
t 148
LT e, 2,24.237 =22424-3584 g
S6 hat nhan Ra da bi phanra:

{ i
— ~. 35,84
& ~2 Ty=0 N1 -2 Ty= 222 ¢ 02.10%(1 - 2+
AN = No(1 )= A(1 e (1-24)

AN =9,03. 302 (nguyén tr)

1
S& hat nhan méi tao thanh: AN'=AN=No(1~ 2 T)=9,03.10% hat
Chon dap an C
Chat §: 55 hat nhin bi phin rd ludn ludn bing s6'hat nhin con tao thinh

Vi du 5: Céban 5)Co 1a ddng vi phéng xa phét ra tia B~ va y véi chu kj
banra T=71,3 ngay.
Ty 1& phan tram chat Co bj phan ra trong 1 thang (30 ngay) 1a:
A 92,2% B. 50,9% C. 25,3% D. 35,6%
®han tich va huong dén gidi
Ty 1é phan trdm chat Co bi phan ra trong 1 thang (30 ngay).

In2 * 2 "
AN__NG—N N ."l_e—ll.} [ T =[1_e ﬂﬁmJ=25'3%

= =]-—= =|1-eT
Ng Np Np

Chon dap an C
Vi du 6: Cha’t phéng xa Poloni % Po ¢6 chu ky ban ra T = 138 ngay phéng

ra tia a va bién thanh déng vi chi 23Pb, ban dau c6 0,168g Poloni . Hoi
sau 414 ngay dém co bao nhiéu nguyén tix poloni bi phan ra?

A. AN =4,214.10* nguyén tir B. AN =4,214.10% nguyén tiz
C. AN =4,21410% nguyén tir D. AN =4,214.10% nguyen tr
: @han tich va huomg dén gidi

Theo bai ra ta cé: t =414 ngay =3T
Cach 1: Tinh theo s8 nguyén tir bi phan ra
S8 nguyén tir Poloni bi phén 13 sau 3 chu ky:

ﬁNENg -N= ND-F_'”NU-%'“gND Va NU=£nA"£NA

21‘
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b
_7 mgy 70168
@aN=22 Na="5om0
Cich 2: Tinh theo kh#i lwong chit bi phin rd
Khoi lugng chat bi phan ra sau 3 chu ky

6,02310% =4,214.10% nguyén tir

Am =mg —m ] 23-

Ap dung cong thirc tinh s& hat thong qua khéi luong
an=2m0, <8197 ¢ 093108 _ 4214109 nguyén tir
A 210
Cheon ddp an B
Vi du 7: Chu ky ban rZ cia hai chit phéng xa A va B lan lugt 1a 20 phat va
40 phit. Ban ddu hai chat A va B ¢ s8 lugng hat nhin bing nhau. Sac 80
phut, ti s§' cac hat nhan A va B bi phanra la

.. R C.4 p i
5 1 1

- Tai thoi diém ban ddu ta ¢ NDA = NﬂB = Nﬂ va TA =20 ph'lit, TB =2TA.
- Sau khoang thoi gian t=30=4Tﬁ ta c6:

1 1

Noaj 1= { Vo)~ amg (]_g
NG N 3T e 9T et FGLE
ANg ( 3 g ) [1 1} 4

1 3
Nog|1-——| Ny 1~ 2
. 27 2%Ta |

Chon diap an B

@ BAI TAP VAN DUNG

Cdu 1: Phin tmg phén ra ciia Urani ¢ dang: 33U — 202Pb + xa + yB~
Chu ki ban ri ctia ZoU 1aT=4,510°nim. Lic ddu 6 1g 55U nguyén
ch#?. 88 hat nhan 23U bi phin rd sau Inim I3 bao nhidu? Coi e ™ ~—At _
A. AN =2,53.10%! nguyén tir B. AN=4,12.10?! nguyén t
C. AN =6,2.102 nguyén tir D. AN =3,4.102 nguyén tir

b



Cilir mang i thi DH Vit Li, t§p 2 - LE Vim Vink
Phin tich v hustmg diin, gidt
AN =Ny - N =Ng{l-e™}=Ny(1-4t)

- Mgy
A

Tir
My
Inz
_mgNy-dy _TeNa0-TF0
A A
16,022.105(

- 238

= AN

In2
PRt
: =2, 55107

Chon A

Cau 2 Mat chil phang xa of chu ki ban 13 T, Sau this gian t = 3T kE vir thy
dign ban diu, i 58 giira 35 hat nhin bj phin ra thanh hat nhin cia nguys
46 khéc v & hat nhin cia chit phéng xa obn lal

1 1

AT B.3 C.-i D.;
Phin tich veh hutmg diin gidi
Thisi gian phin ri t=3T
S&hat nhin chn lai: N=%-§=M-ND-N=%=>%‘~—?
Chon A
Cau 3: Caban %’Cﬂ 13 déng vi phong xa phat ra tia b~ va y véi chu ki bin g

T=713 ngity.

Cé bao nhigu hat P~ duoc gidi phong sau 1h tir Ig chit Co tinh khigh? bif
N, =6,023.10%mal ™ .
A AN'=3,4310" nguyén tir B. AN'=5,23.10% nguyén tir
C. AN =4,0610" nguyén tir D. AN =2,13.10% nguyén tir

Thin tich vd hatmg diir gidi
S8 hat B~ dwoe gidt phong san 1h tr 1g chit Co tinh khigt
S hat Co ban't3u o6 trong 1g 1 N = 2L Ny
Sihat nhin f” zinh ra bing s& hat Co tao thanh
g Sy My et
AN"=AN, =Np{1-e7) T.NA['I ™)

In2
o
-%.5,0:114:3[1-.9‘”-" J:a,mm"
Chon C

180

k ;ﬂl.l #: Ban dau oo mit luong chit phong xa nguyén chit cia nguyén 67X, ob
chu ky bén r8 T. Sau thin gian t = 3T, b 86 grira. & hat nhan chil phong xa X
phirn i think hat nhin cla nguyén 18 khic v s hat nhin con lai cita chat
phéng xa X bling.

Cty TNHH MTV DVVH Khang Viét

i 1
B7 = , =
AB 7 D 3
Phdr tich od hurng din gidi
oa b 3T AN Ne-N_Ne o b
Vitiso TTT FcN nintacd —= o N le2l -]=7
Chon B

cau 5t Radian od chu ki ban rililZﬂphﬂLMﬁtnﬁlRadiancﬁ khdi lwgng 1
2g.- Sau Th40 phait, lwong chat da phan rd la

A 19375 g B: 0,0625g
C:125g D it dap 4n khie
Phén tich vel huing diin gidi

]
Khii lugng d3 phin rd Am=my{1-2 T)=1,9375g
Chon A
Cau 6: Trong khodng this gian 4 gits, 75% si hat nhin cta mdt d8ng vi phing
xa bi phan ri. Chu ki ciia ddng vj 46 bing

A1 gty B.3gid C.2giir D.4gie
Phn tich va hudng diin gidi
Cich iz
Theo gia thidt ta od %:ﬁ%:l}_ﬁ-% (1)
0
My<MesiM o
tkhic 22 Me-W N, %
NN A
T
Ta () vao D taduoe i a3 1 1ot ot g
g e TR e 7B
T aT

| Cach 2: 79% 55 hat nhin cia mét ddng vi phing xa bj phan ré tic 3 chi cbn
| 25% s5'hat nhin can Lsi
Viy .H__lixo_::m=l=1-=l=zgm
Ny L 1 2

2T
Chon D
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e

Ciu 7: Chit phéng xa “Th phét tia a va bién ddi thanh %gRa véi chu i
béan ra cia Z4Th 1a T. Ban déu (=0) c6 mét mau Thori nguyén chét. Ty
thoi diém t = 6T, ti s6 giira hat nhén Thori va s6 hat nhan Radi trong mau |;

A. -—1— B. —1- C.16. D. 63.
16 63
Phan tich va huomg dan gidi
S5 hat Th tai thoi diém t = 6T
NTh = N = 1 = 26 = 64
2‘1’

SG hat Ra tai thoi diém t = 6T chinh 14 s6 hat Th bj phén ra

-

Npa = AN =Np.| 1-—- | = No.(l—l-]= L

! 2% ) 64
2T
Np
N P 1
Suy ratisdgida ThvaRala: — . -_64 _ °
4 = Ra 63Ny 63
64

Chen B

Cau 8: Mot dong céac notron ¢6 ddng ning 0,0327eV. Biét khdi lugng cia cic
notron la 1,675.107kg. Néu chu ky ban rz cia notron 1a 646s thi dén ki
chiing di duoc hét quang dudng 10m, ti phén cac notron bi phén r la:
A.1075% B.4,29.107%% C.42910°%  D.107%

19
*  Van toc ctta notron: v= JZK“ = I 2'0'032?‘1'%3:? =2499,533(m/s)
ym, \ 1,675.10

= - ~r - " 5 10 -3
= T d = —— 4, =
hdi gian chuyén déng ctia notron: t v ~2499.533 1077 (s) = 4(ms) _
t 41072

* Ti phan notron bi phin ra: %:1 2 T=1-2 66 =4,2910"%%

ChonB
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Dang 3. XAC DINH KHG! LUGNG CUA HAT NHAN CON

[PHUONG PHAP

Cho phanra: A1 X - #2.Y +tia phdng xa. Biét me, T cita hat nhan me.

Ta cd: 1 hat nhin me phén ra thi sé cé 1 hat nhén con tao thanh.

Dodo: ANx (phong xa) = Ny (tao thanh)

| Khdi lugng chit tac thanh la m,, =AmAx,A3 .
i 1
i

Tong quat: meon = '_ﬁmm’é A

=z <on

me
Latu §: trong phan ra B : khéi lwomg hat nhan con hinh thanh bang khéi
lrong hat nhan me bi phan ra.
@ vi DU MAU

Vi du 1: Bong vi 2#Nala chit phéng xa B~ tao thanh hat nhan magié
12Mg. Ban d4u c6 12gam Na va chu ky ban & 12 15 gid:. Sau 45 h thi khi

lwong Mg tao thanh la:
A.105g B.516g - C.51,6g D. 0,516g
Phan tich va huamg ddn gidi

Nhién xét : t=3.T nén ta ditng ham mii 2 d€ giai cho nhanh bai todn :
- Khoilwong Na bj phanrdsau t=45h=3T:
t T :
Am=my(1-2 T)=12(1-2 3) @ Am=105g.

= i ~t % -A
Ap dung ¢dng thitc tinh khéi luong chat tao thanh: mg, = E_"PT—M

i ine
Suy ra khdi luong ciia Mg tao thanh:

& My, = LnaBmg 105 04 16,5 gam = Clign diip én A
ANa 24
Luru j: Troomg hop phéng xa B, B thi Ay = Age = My, =Am
Vi du 2: Chat phdng xa Poloni %3 Po ¢ chu ki bén t T = 138 ngay phéng
ra tia ¢ va biéh thanh ddng vi chi §3Pb, ban diu c6 0,168g Poloni . Khdi
lwong chi hinh thanh trong 414 ngay dém la
A.0,144g B.0,147 g C.2,121g D.0,516g

 Phan tich va hutng dan gidi
Theo bai ra ta ¢é: t = 414 ngay = 3T

Khéi luong 21%Po bi phin rd sau 3 chu ki
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Am=mg-m=mg— 2L =mj, --1'-"‘—"=%rnu =-§-,n,163= 0,147g

b 7
2T
g - # A e . mn me 'ACDTI
Ap dung cong thirc tinh khéi hrong chit tao thanh: m, = e
me

Khéi lirong chi hinh thanh trong 414 ngay dém:

smyp Ap, 0,147 |

Ap 210

(=]

omp = 206=0,144g = Chon A

Luru j: Trudmg hop phéng xa o thi Agn < Ape = Mg, <Am
Vi du 3: Hat nhan 2g‘,';Ra phéng ra mét hat o, mét photon y va tao thanh
ARn. Mét ngudn phéng xa ZiRa cb khéi lugng ban ddu mo sau 14,8
ngay khdi lvgng ctia ngudn con lai 1a 2,24g. Khéi lugng Ra bi phén ra va
khéi luwong hat nhdn méi tao thanh? Biét chu ky ban rd cha hat
nhanZ§Rala T = 3,7 ngay va s6 Avogadro Na =#6,022.10% mol.

A‘mnﬁa=333ﬁ mR.n=.,33g B. ﬁmh=33,65\fﬁ mRn=335
C. Ampg, =33,6g va mg, =33,6g D. Amg, =33g va mg, =33'6g
Phan tich va huong ddn gidi

Phuong trinh phan ting: %4Ra - 3o+ v+ %IRn
Theo bai ra ta co: t = 14,8 ngay = 4T
Khéi leong ciia nguén lic dau mo:
t { 4T
m="0=my =m2T =2,242T =2,242T =2,242% =35,84g

2T

t
- Khéi luong Ra di bi phén rd: Am=mo(t — 2 T)=35,84(1- 27%)=336g
- Khé} lugng hat nhén méi tao thanh: mpg, = 208 A, =336 555_33,
Aga 224

Vi thé chon B

Ngoai ra ta c6 thé tinh theo s3 hat nhan Rn t20 thinh

56 hat nhén Rn tao thanh chinh 13 58 hat nhan Ra d4 phan ra vi thé'ta ¢6

_AmN, _33,6.6,022.10%

T Ag, 224

+ = Khdi lvgng hat nhan Rn (méi) tao thanh:

. “mp, = AkaNgn _2209,033.107
N, 6,022.10%

=9,033.10%

N]l'n =5NRa =AN
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Nhan xét: Ta thiy khit lwong cia Ra bi phan ri l6n hon khot liugng hat nhin moi
tgo thanh. Diéu niy c6 nghla rdng: khdi lugng Ra bi phan rd, phéin lém chuyén
sang cho hat nhan con va phan con lai rat nho chuyén sang cho tia phong xg a.
Tém [ai: m, <Am
+ Mggn < Am ding cho phéng xa o
+ Mon = Am ding cho phong xa B* va §~
Vi du 4: Hat nhan 47X phong xa va biéh thanh mét hat nhan 42Y bén.
Coi khdi lwong ciia hat nhan X, Y bang s khéi cita chiing tinh theo don
vi u. Biét chat phong xa 72 Y, c6 chu ky bén rd la T. Ban du c6 mot khai

lwgng chat 51X, sau 2 chu ki ban 1 thi ti 8 gitra khéi luong cia chat Y

va khéi lirong cuia chat X la.

ik B 482 C. 3A2 D. 381
A, Aq A, A,
Phan tich va huong dén gidi
Nhin xét: X 1a hat nhan me, Y 14 hat nhan con
S6 hat nhan X con lai sau 2 chu ky la: Ny = N=-P~ITU =% =Hf-
2T 9T

Khéi lirong hat nhan X con lai sau hai chu ky la:
< NyAy ¥ Ny:Ags Ny

~ N, N, 4N,

S6 hat nhin Y tao thanh sau 2 chu ky la:

My

N N, 3N
Ny =AN=N;-—L=Nj ——.ﬂ.i=T°
27 2T

Khéi hrong hat nhanY tao thanh sau 2 chu ky la:
_NyAy _NyA, 3NgA,
N, N, 4N,
Ti 56 khéi lugng cia chat Y so véi chdt X sau 2 chu ky
3N,.A,
my = 4NP‘ = 3&2
my NU’AI Al
4Ny

Mly

Chon D
Cha y: Ta ¢6 thélam nhanh nhu sau:
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Cam nang luyén thi DH V4t Li, tdp 2 - Lé Van Vinh

: t
&Az N0[1-2 TJAz
my Ng " _Nydz —3f2
my ——”’“A, Nx.Aq —% Ay

0 BAI TAP VAN DUNG

Cau 1: Pbloni Z3Po la chit phdng xa, phat ra hat a va chuyén thanh by
nhén chi. Chu ki ban ri cira 23Po 13 138 ngay. Mét phong thi nghiém nhs,
dwgc mot miu 2i3Po nguyén chit, sau thoi gian t thi thdy ti 18 gita khg
legng chi va khéi hrong 49Po 120,5. Gia ti cua tla
A l64ngay. = B.82ngay. C. 276 ngay. D. 148 ngay.

Phan tich va hudng dén gidi

Phan img : 243Po—> 30+ 23Pb.
S8 hat nhan chi duoc tao ra béng s& hat nhan Po bi phén ra.
Theo d€ bai ta ¢é:

—at
Mpy, = pr.Apb @ ﬁN.APb - NO(] € )'206 ¥

=0,5

mp, NPO 'APo N-A]’o Noe"" 210
et o1= A0 30 =ett = Eﬁ At= ln[ﬂ}

206 206 206 206

n(T8)_ "l3s) n(5m8). {Fe)
= b= = = J= 138 =82 ng?
A In2 In2 In2 ngay
15

Chon dap an B

Cau 2: Urani U phéng xa a véi chu k¥ ban 13 1a T = 4,5.10° ndm va

thanh Théri Z¢Th . Ban ddu o6 23,8g urani. Ti 58 khéi leong U238 va Th2y
sau 9.10° nam la

119 119 1 295
A.E. B.-i-i-:-r-. CE TEH
- @han tich va huong dén gidi
Taco:t= 2.10° ndm=2T
_ o , me 23,8
Khéi leong U con lai sau 2 chu ky: my =m =—~=—=5,95g
2T 2T

Khdi lwong U d3 phén rd sau 2 chu ky:
Am=mg-m=23,8-5,95=17,85g
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e

AmAq, 17,85.234
= =17,55g
Ay 238

my _ 595 _119
my, 17,55 351

 Khi luong Th tao thanh sau 2 chu ki mpy, =

Ti 56 khéi lrgng U238 va Th234 sau 9.10° ndm (27) la

Viychondiapan A
Ta c6 thé tinh nhanh nhw sau
55 hat U238 ban dau : Ng = 22 N, =222 N, =6,023.102
As 738
e, ar
B il s s EMGA R = 23,82 T 119
~ AN = t = 2T 351
myp, /2 = P
N, Nu['l—z T] 6,022.1022[1—2 T J
. Lt P A 234
Na A 6,022.102

Cau 3t Hat nhan 41X phan ra va & thinh hat nhan %2Ybén. Coi khéi
lwong hai hat nhin d6 bing s& khéi cta chiing tinh theo dom vi u. Lic d8u
méu 51X 1a nguyén chét. Biét chu ki phéng xa ciia 5} X1 T (ngay). O thoi
diém 1, =T-+14(ngay) ti s khoi heong cita 51X va 2 [ A,/7A,, dén
théi didm t, =T+ 28 (ngay) ti s5'khdi lwong trén la:

A 7A Hodn A A
gt XD B =k e D25,
14A, T 8A, & 31A, 324,

Tai thoi digm T + 14 (ngay), ta é:
t
- T
My nd A] = NUAI'2 = AI

my 7A; ok 7A,
Nol1-2T]A,

t t t
72 T=1-2T 52T=23

%=3@t=3T:>T+‘14=-3T=» T=7ngay

Tai thoi diém t, =T +28(ngay)=5T, ta cb:

,__lg :
m'x i Nnhl.Z T =5 N0A12"6 PiI 2—5 Al

_-ND(I—Z'SJAz 3 Az (1-27) " 31a,

m‘y ( _52.)
Ngil-2 T /A,
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Dang 4. XAC DINH DO PHONG XA

PHUONG PHAP - Y
D6 phéng xa H la dai luong dic trung cho tinh phong xa manh hay y&,
ctia mdt lugng chit phong xa, do bang s8 phan r3 trong 1 gidy.

t
H=Hy2 T =Hpe™ =AN
Ho=2ANo la d6 phong xa ban dau.
Don vi: Becoren (Bq); 1Bq =1 phén ra/gidy, Curi (Ci): 1Ci=3,7.10"Bq
Liru y: Khi tinh d6 phéng xa H, Ho (Bg) thi chu ky phéng xa T phai ddi ra
don vi gidy(s).

0 vi bu MAU

Vi du 1: Poloni 1a nguyén 16 phong xa @, né phong ra mét hat @ va bién |
d6i thanh hat nhan con X. Chu ky ban 13 clia P6iéni la T = 138ngay. Ban
d3u ¢6 0,01g. DS phéng xa ciia mau phéng xa sau 3 chu ki ban ra 1a

A. H=3,79.10""Bq B. H=4,09.10"'Bq
C. H=2,08.10"Bq D. H=1,59.10"Bq
@han tich va hutng dan gidi

Bai todn tink df phong xa cb thé tinh theo nhizu cich, cic ban c6 the lva chon cho
minh mjt cich nhanh nhit. O diy t6i xin giéi thiéu 3 cich va dwgc trinh bay cu thé
nhu sau:

Cdch 1: tinh theo s6 hat nhan nguyén e

5 - a N; =50y, %0
56 hat Poloni trong 0,01g 1a: N = 2 N, = S
Np _2,868.10"
S
T

6,022.10% =2,868.10"°

S5 hat Poloni con lai sau 3 chu kj: Ni= ~3,58.10%

ST LT

D phéng xa ctia mau phéng xa Poloni sau 3 chu ki:
In2 In2

H= = =— .3, . UIB — ,08.1‘01! .
.]LN T by 138.24.60.60 s : Bq

Cich 2: tinh theo khéi bizong hat nhan nguyén it
Khdi luong hat nhan Poloni con lai sau 3 chu ky:
= =125107

3T AT

D6 phong xa clia mau phéng xa Poloni sau 3 chu ky:

m=
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A

In2 mN, __ In2  1,251076,022.10%
a5 A 138.24.60.60° 210

Cch 3: tinh theo dj phong xa ban ddu

P phdng xa ban dau:

_ In2

" 138.24.60.60

Po phéng xa ciia mau phong xa Poloni sau 3 chu ky:

H=AN= =2!08-10“Bq

H, =N, 2,868.10"% = 1,667.10" B

k
H=Hy.2 T =1,667.10223 =2,08.10''Bq
Chon dap 4n C
Chat y: khi tinh d§ phong xa, mot yéu ciu nghiém ngit ma cic ban [udn nho i
dom vi cua chu ky bdn rd phai tinh theo gidy (s) .
Vi-du 2: % Au I chat phéng xa. Biét d§ phong xa clta 3.10%kg chat dé Ia
~ 58,9Ci. Hoi sau bao lau lugng chat phong xa giam di 100lan.
A. 3,5h B. 4,5h C. 5,3h D. 5,8h
Phan tich va hudmg dén gidi
Trong cdc bai todn lién quan dén phong xa hat nhin, thoi gian phong xe vk chu ky
bin vi ludn di cing nhay trong cic cong thire cua dinh ludt phing xa. Vi thé mudn
tinh thoi gian phing xa, ta cdn xdc dinh chu ky ban rd va ngueoc lgi.
Treoc tign ciin chuyén cic don vi 4€ phii hop v61 cdng thiec tinh dj phong xa
m=3.10"kg =3.10"g
H=58,9Ci=58,9.3,7.10'" = 2,1793.10" Bq
Xéc dinh chu ky ban ra:
_.mN, 0,693mN,
e~
0,693.m.N, _0,693.3.10"6,022.10"
 HA  2,1793.102.200
0,693t
T

=T =2872,4s

=2In10

Theo bai ra: %“u =100 =

_2TIn10 _2.2872,4.In10

~ In2 T In2

Vi du 3: Mot luong chat phong xa R.-suzic:ml[212 Rn ) ¢é khéi lugng ban ddu Ja
mo = 1mg. Sau 15,2 ngay thi d6 phéng xa cia né giam 93,75%. Tinh chu
ky ban ra va &6 phdng xa ctia luong chit phdng xa con lai.
A. T=3,8ngay va H=3,579.10""Bq

=t =19083,85=5,3h. Chon ddp én C
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B. T=3,6 ngay va H =3,579.10"18q
C. T =3,8 ngiy va H=4,342.10""Bq
D. T =3,6 ngay va H=4,342.10""Bq

Phiin tich va hudng dan gidi
t
Tir gia thiét bai cho ta cé: 1-Hi=93,75%¢:1-—-t-=0,9375=>2T =16 =2
o Z.T.
—t—g=T==3 8 ngay
T 4
t 152
S6chukybanra k=—=——=4
u Ky nra T 38 .
-3 23
S8 hat nhan ban diu: N, = 2oNa _107.6,02107 _, ;5558
A 222
18
S& hat con lai sau 4 chu ky: N = l:f = 2'71230 =1,695.10"
D¢ phong xasau4 chuky:
HeaN=22N-— 102 605107 =3,579.101Bq

ia 3,8.24.3600
Chon A
Vi du 4: P5loni 13 nguyén t6 phéng xa @ va bién d6i thanh hat nhan chi. |
Chu ki ban ra cua Polone Ja T = 138ngay. Ban dau mau Poloni 6 d¢
phong xa He = 1,67.10"Bq. Biét khéi lwong cac hat 18n luot Ia
mp, = 209,9828u; m, =4,0026u; myp, = 205,9744u | cho 1uc? = 931,5MeV.
Nang luong toa ra khi chat phéng xa trén phan ra hét la.
A. 2,47K] B. 2,47M] C. 2,47) D. 2,47Mev
@han tich va hutmg dén gidi
Khéi leong ciia chat phéng xa éng voi d¢ phong xa He
Ho ;lm[‘):“!‘q oz 0,693.m°.N3

T.A
' HgTA  1,67.10'.13824.3600210 _ s

= Mp = = =10 =1m
®70,693N,, 0,693.6,022.10° SHERE

Niéng lugng toa ra do mét phén ra la: AE =(mp, -m, ~mp, )c?

= (20,9828 — 4,0026 — 205,9744)uc= 5,8.103.931,5 = 5,AMeV
56 hat nhan trong mo = 1mg la:
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ik 23 4 -3
moN,  6,022.10%.10
No=Np == b === 0
Ning luwong toa ra khi phan rd No hat la:
E = NGAE =2,867.10%5,4.1.6.107 = 2,47.10°] = 2,47M]
Chon B '
[ BAI TAP VAN DUNG
cau 1: Ploni 6 chu ky ban i 1a T = 138 ngay. Gia sir khdi lvong ban ddu
mo = 1g thi 46 phéng xa lic nay 12 bao nhiéu? Cho Na = 6,023.10%nguyén
tir/mol ? :
A.1,667.10%Bq B.1,337.10°'Bq C.1,447.10¥Bq D.1,557.10“Bq
Phdn tich va hudng dan gidi
Tih Fo: Ho= 4 No= 2% Ny= 22 Mo o, 02 1
] T A "138.24.3600 " 210

Ho=1,667.10" Bq . Chon dip an A

=2,867.10%

6,023.10%

Cau 2: Mot chat phong xa cé-chu ky ban ri la 3,8 ngay. Sau thoi gian 11,4 ngay
thi 49 phdng xa (hoat d§ phong xa) cua luong chét phdng xa con lai bang bao
nhigu phén trém so v&i d§ phéng xa clta hrong chét phdng xa ban dau?

A. 25%. o B o, C.12,5%. D. 87,5%.
@han tich va huong dan gidi
11,4
chu ki ba k=em="""=3
56 chu ki ban ra: T 28
= . H 1 1
nen ta co E=Ek—-=-2—3--§—9 125 12 5%. Chl;lllc

Cau 3: O thdi diém t;mdt chit c6 46 phong xa H; =10°bq. O thai diém ¢,
db phéng xa ctia chit dé 13 H, =8.10*Bq. Chu K bén ctia miu chit d6 la
T = 6,93 ngay. 58 hat nhan ciia miu chat d6 bi phin ra trong khoing thoi
gian t; - t;1a
A.1,378.10" hat B.1,728.10%hat  C.1,332.10"hatD. 1,728.10"*hat

: Phan tich va hubéng dan gidi
; 0,693 T T
T H, = NN ::»N =H;.—— fuon: H.
PR 12Ny =By o womg e Ny =5, s

S& hat nhan cia miu Chaft d6 bi phan ra trong khoang thigian t, ~{; 1a

o Tk 10
N,=N,-N,=(H,-H =1,728.10"". B
12 =N; =N, =(H; 2}0,693 : Chon
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C3u 4: Liy chu ki ban ri ciza poloni 2 Po 1a 138 ngay va N, =6,0210% mg]*
D¢ phong xa clia 42mg poléni la.
A.7.10"Bq B.7.10°Bq C.7.104Bg D. 7.10¥Bg
mo.Ns  In2mgN, In24210736,02.10%

£ 12
& . TN . 138253600210 B9340 0y

Hy=ANp =1

Chon dap an A
Dang 5. XACDINH CHU KY BANRA T

PHUONG PHAP

* Cho m & mp (hodc N & N,) hay H&H,:
Biét sau thoi gian t thi mau vat co i le m/mo (hay N/Na).
Tim chu ki bén 13 T ctia mau vit ?

m _ N 1 = t t

ma= N_ﬂ = 2_" (vgkeNj_:k=¥=>TéE

Néu tise: ——= ik khéng dep thi:
mp Nn

t Li
m=my2 T <27 =£=>——t--logz[ = J::»T
mg X mg
Tuong tie cho 6 nguyén tir :
._L _.!.._ N £ [i‘
: Nﬂ.;
* DUng may do xung phong xa dé xac dinh chu ki ban ra
Mét miu vt chat chiza phéng xa. Tai thdi difm t may do dwoe Hi xung
phéng xa va sau d6 1 khoang At tai 2 do dugc H2 xung phéng xa. Tnm
chu ky ban ra ctia d6ng vi phéng xa dd 1a ?
Chon thii diém ban dau tai . Khi dé: b=t c6 Ho=Hivat= o He Ha

Suy ra duoc:

=T

: ~t.In2
H= HD.E_:\"' > E-l't =’-'£I—"¢=> T - H
' Hy In| —
: ) H,
l‘. l H H N
Hoic H=H ZT¢:>2T=——<:>———-10
% v Hy T gz(HnJ
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. e
| @ vi DU MAU
vi du 1: Mot lugng chat phdng xa sau 12 nam thi con lai TIE khoi wong

ban dau ciia né. Chu ki ban ra cia chat dé6 [a

A.3 nam B. 4,5 nam C.9 nam D.48 nim
Phan tich va hutmg dén gidi
Theo gia thiét dé cho ta cé:
-+ KUY (CRE P | t E 12 &
—=—=—=z—S ks==T=—="2=3
m, 2¢ 16 2° T TR
Chondapan A

vi du 2: Sau khoang thdi gian 1 ngay dém 87,5% khéi lwong ban diu clia
mét chat phong xa bi phan ra thanh chat khac. Chu ki ban ra ciia chat

phdng xa do la
A. 12 gid. B. 8 gid. C. 6 gio. D. 4 gid.
Phan tich va kudmg dén gidi
Tacs: 222870 7 gm0 Mo L
mg 100 8 8 8 2

Hay %=3=>T=-;—=%E=Sh. Chon ddp in B

Vi du 3: Hat nhan Pol6ni la chat phéng xa a, sau khi phéng xa né trd
thanh hat nhén chi bén. Ding mét mau Po nao d6, sau 30 ngay, ngudi ta
thiy ti s8 khéi luong ciia chi va Po trong mau bing 0,1595. Tinh chu ky
ban 1d cia Po
A.128 ngay B. 153 ngay C. 138 ngay D. 44 ngay

Phén tich va higong din gidi
Phan ting : 2j4Po — 30+ %5Pb.
58 hat nhan chi dwoc tao ra bing s6 hat nhan Po bi phan ra.
Theo dé bai ta co:

-A
ml)b B NP‘?'APB e ﬁN.APb % NO(l - l}'zm

— = 0,1595
mp, Np,.Aps N.Ap, Noe™'.210

oM 1222000 4 1606 s eM = 1,1626 < At =In(1,1626)
In2 30.1n2 2
S —t= . ="~ = 2
= t=In(1,1626) =T In(1,1626) 38 ngay

Chon C
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Vi du 4: Dong vi 2P0 phong xa « tao thanh chi %3Pb . Ban ddu mdt miy
chat Po210 ¢6 khdi lwong 1a Img. Tai t hot diém tr ti 1é gilia s6 hat nhén
Pb va 58 hat nhan Po trong mau 147 : 1
Tai t hivi diém t, =t; + 414 ngay thi ti 18 d6 12 63:1.

Tinh chu ky ban ra ctia Po210

A.138 ngay B. 183 ngay
C. 414 ngay D. mot két qua khac
Phdn tich va huing din gidi

Tai t; ,s6 hat Poconlai Ny =Ngyeh'

S6 hat Pb tao thanh bang s& hat Po phan ra N, =N - N; = Ny (1 =t )

(1-e1) 1
Theo gia thiét —2=7=\ " =Ml -3 (1)

N

N]_ e“l.ll

f I_ e""",lz &

Tuwong tw ta o tai t, lh:—E?— =63 = ( J —e'2 264 2)
1

Chia (2) cho (1) ta duoc

E—l.tz

l
M2 M =g 3 (t, -ty )=In8 = -%_E.(fz -t)=1n8

In2 In2
T=——(th-t)=— 414 = ay, A
= s (t; =t1) 3 138 ngay. Chon

Vi du 5; Ra? la chat phéng xa a. Lic diu ta diing mo = 1g chit Ra® thi
sau 7,3 ngay ta thu dugc V = 75¢m® khi Heli & digu kién tiéu chuan. Tinh
chu ky ban ra cua Ra??

A.38 ngay B. 1,8 ngay C. 14 ngdy D. 3,7 ngay
Phan tich va hubtmg dén gidi
23
S6 hat nhan trong 1g chat Ra: N = mphNs LG22 In =2,60.10%" hat
A 224
-3
S8 mol khi He: ny, = ¥ o107 33510 mol

224" "4
S8 hat He tao thanh: Ny, = ny, N, =3,35107.6,022.10% = 2.10? hat
S6 hat He tao thanh chinh {4 s& hat nhén Ra da phan rd vi thé'ta ¢
1 1 AN
Npe =AN=Np{1-—= [ —=1-=—
G 0[ 2“} 2% N,
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t

: 1
1
l_m' [ : 2 101
2,69.1041

k

1
=2 Fmﬁk=logz 1082 =1r96=T
Ny
t 7.3
T:l-—=‘.—=3_.? A Ch D
195 1iges o0

Vi du 6: Dé do chu ky ciia mét chat phéng xa ngudi ta cho may dém xung
bat dau dém tir thoi diém to= 0. Dén thoi diém t = 2 gid, may dém duoc
i xung, dén thai diém = 3t, my dém dwoc e xung, véi nz=2,3m. Xac
dinh chu ky ban ra cta chat phong xa nay. :

A.5,16 gir B. 10,4 gi¢ C.2,16 gitr D. 4,71 gitr
@han tich va hudng ddn gidi

. S8 xung d&m duoc chinh 12 s8 hat nhan bj phan ra: AN = No(1 - e™**)

- Tai thoi diém ti: AN1= No(1 — e™1) =

- Tai thoi diém t: AN2= Ne(I - €2 ) =n2=2,3m

1~ e™2=2301-eM)e - =231 -1

o1 +e M 4o _g3 K

e e 130 eM=X>0

X=0,745
2 — —
SX+X-13=0= X = 1,745
. -y - % aF 2 ""‘tl =xc:_1“t =1 x@__lrﬁt =l x
Loai nghiém am vi thé'ta cé: © 1=in T n
sr=-22,  2I2 oh.ChnD

InX  In{0,745)

Vi du 7: Silic 3}Si 1a chat phong xa, phat ra hat B~ va bién thanh hat nhin
X. Mét méu phéng xa 335i ban ddu trong thoi gian 5 phit ¢6 190 nguyén
tir bi phédn rd, nhung sau 3 gio cling trong thoi gian 5 phit chi ¢6 85
nguyén tir bj phén ra. Hay xac dinh chu ky ban ra clia chit phdng xa.

A. 4,26 gity B. 3,4 gid C. 2,585 gitr D. 6,31 gid.

Phan tich va huong dén gidi
- Ban dau: Trong thoi gian 5 phiit c6 190 nguyén tir bi phan rd
= Ho=190phin ra/5phut
- Sau t =3 gio:Trong thoi gian 5 phit o 85 nguyén tir bi phén ra.
= H = 85phén ra /5phut
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Cém nang leyén thi DH Vat L, tap 2 - Lé Vin Vinh
t.lnz 5 1112
H_
ln
iy H 85
Vi du 8: Nho mdt may dém xung ngudi ta cé théng tin v& mét chit phéng
xa X. Ban ddu trong thoi gian 2 phat co 3200 nguyén tir cia mét chat X
phéng xa, nhung sau 4h (k€ tir thoi dieém ban dau, thi trong 2 phat ¢hi cb
200 nguyén tir phdng xa. Tim chu ki ctia chat phong xa nay
A.1h B. 2h C.3h D. mot két qua khac
Phan tich va hutémg dén gidi
Goi Ny la s8 hat ban dau = 56 hat nhan phong xa trong thoi gian At=2
Y ) :
phut I3 AN = N ll-—z T]=3200 (1)

4

H=Hie ™ =T= ~gg = 2585h. ChgnC

: . {30
S8 hatnhdn con laisau4h la N;=Np.2 T
= Sau thot gian 4h s8 hat nhan phong xa trong théi gian At =2 phait la:

Ja wle LAk
aN1=N1[1—2 T]:No.z T[l-z T]:zm 2)

=4:>T=

|
It

|
]
.
=l

t

ANI S0

Chon dip an A
) BAT TAP VAN DUNG
Cau 1: C6 thé ting hing s& phéng xa A clia d6ng vi phdng xa bing cach

A. Dét'nguﬁn phéng xa do vao trong tir tredng manh.

B. Dit ngudn phéng xa dé vao trong dién trudng manh.

C. Hién nay chua c6 cach nao dé thay &o: hing s8 phéng xa.

D. D6t néng ngudn phéng xa dé.

@han tich va huong dén gidi

Téi bay gi® thi vin chua cé cach nao thay d8i duoc hing s& phong xa
. Vith€chon C
+ €Cau 2: Sau thoi gian t, d6 phéng xa ciia mdt chit phéng xa B~ giam 128 1an.
- Chu ki bén ri cta chat phéng xa dd fa
t

- A 128t B. —. 54
128

D. V128 t.

s NI
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?Fi -r’ ii 5 Ei = &
H + 1 1 ;. B
. —— T T D et | e :—"=? T=_'.D
T“OI—IO - T <k T g ap in C

Cau 3: Ban dau (t = 0) cd mot méu chit phong xa X nguyén chat. O thoi diér
trmau chit phéng xa X cdn lai 20% hat nhéan chua bi phan ra. Dén thoi diér
t, =t; +100(s) s& hat nhdn X chwa bi phin ra chi con 5% so vdi s& ha
nhén ban dau. Chu kj ban ri ca chit phéng xa d6 1a
A.50s. B.25s. C. 400 s, D. 200 s.
Phan tich va huong dan gidi

4
Tai thori diém t; taco Ny =Ng.2 T =20%N, =0,2Ng (1)
Tai thoi digm t, =t, +100 taco

_{41+100) L
Ng =NU"2 T =0,05N0 :NG.Z T.2 T 20,05N0
Thay (1) vao (2) ta duoc
_100 £00

0,2Ng2 | =0,05N, <2 T =22 QE‘%'iﬂ:T:sos
Chon dap dn A
Chi y: C6 thé 13y (1) chia cho (2) theo tirng v&'ta sé dwroc két qua.

Cau 4: Hat nhin X phdng xa bién thanh hat nhan Y. Ban ddu c6 mét miu chit
X tinh khiét. Tai thoi diém b nio dé ti s5 cita s& hat nhan Y va X 13 3:1, sau
d6 110 phat ti s6 d6 la 127:1. Chu ki ban ra cha X la:

A.22 phiit B. 11 phiit C. 55 phait D. 27,5 phut
®han tich va hutng ddn gidi
t
P h
Tai thoi diém ti: Ny 12 2!1 =2T _1=3 =2T =4
X 2T
2
N 5T t2 ty+110 tp 110
Tai thoi diém t: —* = g—=2T-1=2 T -1=2T2T 1
X 2-“.17
110 110

=427 —1=127 = 2T =32=25 :3;—“=5:>T=-]?=22phm

Vay chon A
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Cam nang luyén thi PH Vit Li, tdp 2 - Lé Viin Vinh

Cau 5: Tai thoi diém t, 46 phong cua %43 Po la Hr = 3,7.10' Bq. Sau khoang
théi gian 276 ngay dd phéng xa ctia mau chét trén 12 9,25.10% Bq.

Tim chu ky ban ra ctia poloni
A.128 ngay B. 153 ngay C. 138 ngay D. 44 ngay
Phan tich va huong dén gidi

Dat Hi=Hoval=H = At=1t=276 ngay
! t
I = H t H
Tacc H=H,.2 T =2 T=—=o-—=log,| —
v B = .J @ o2 [HU ]
—Ti= -2=3T= -‘;—: 138 ngay. Vay chon C
Cau 6: Magié ;Mg phong xa véi chu ky ban rd 1a T, hic b d$ phéng xa cia
mét miu magie 1a 2,4.10Bq. Vao ltc t2 46 phéng xa clia m3u magié d6 1
8.10°Bq. S& hat nhan bi phén ra tir thoi diém t dén thoi diém 2 12 13,85.108
hat nhdn. Timchu kybanra T

A.T=12 phat B.T=15phut C.T=10phat D.T =16 phat
He=Hi=ANo
Hz=H = AN=> Hi-Hz=Hoe-H=4(No-N)

In2 In2

ﬁ?ﬁN‘—”HD—H =T = AN=6005=10phl'lt

Hy; -H
Vay chon C
Cau 7: Silic 71Si 12 chat phong xa, phat ra hat f va bién thanh hat nhén X.
Mot mau phong xa 33Si ban déu trong thoi gian 3 phiit ¢é 100 nguyén tir bi
phan ra, nhung sau 3 gi¢ ciing trong thoi gian 3 pht chi cé 45 nguyén tir b
phan ra. Hay xac dinh chu ky ban 1 a cta chat phdng xa.
A.5,6giv B. 1,4 gio - C.26gio D. 1,7 git
@han tich va hutng ddn gidi
Ban ddu: Trong thoi gian 5 phut ¢6 190 nguyén ti bi phdn ra
= Hy =100 phan ra/3phit
Sau t =3 gid: Trong thoi gian 5 phiat ¢6 85 nguyén tir bi phan ra.
= H =45 phaén rd /3phut

g o ‘ ERTIRTX: _tin2 3.In2 T
Tir cong thie H=Hge :'T_;H_ﬂ__ 100 = 26 8i0. Chon C
H

In—

45
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[
cau 8: Mét mau phong xa X ban diu trong 5 phiit ¢ 196 nguyén tir bi phan
" 14, nhung sau d6 5,2 gi& (k& tir thoi diém ban diu) ciing trong 5 phiit chi cé
49 nguyén tir bi phan ra. Chu ky ban ra cia X la
A. 156 gid B. 104 gitr C. 2,6 gid D.1,73 gior
Phan tich va hudng ddn gidi

|+ Tacs Ho = 2 (Ba); H=2-(5q)

t
+ Ap dung cong thire: H= 2 = :ﬁ-%mﬁzz: %=2
2T
= Te £-%2_5 6oid-ChonC
A
Dang 6. XAC DINH THOI GIAN PHONG XA VA TINH TUGI CUA VAT CHAT
0 vi DU MAU
Vi du 1: Mgt dong vi phong xa c6 chu ki ban rd T. Cir sau mét khoang thoi
gian bing bao nhiéu thi s& hat nhan bj phisn rd trong khoang thoi gian d6
bang ba ldn s& hat nhan cdn lai clia d8ng vi &y?
A.2T. B.3T. C.05T. D.T.
@hanmhmmagdangu

Am mn(l 2 T]

I'
mﬂ.2 T

=3

Theo dé, ta co:

L3 t
& 2T -1-32T =4 o t=2Tw Chondip dn A
[ Vi du 2: P$ phéng xa clia mét twong gd bing 0,8 14n &6 phéng xa ciia mau
26 cling loai ciing khéi lugng vira méi chit. Bigt chu ki ctia “C la 5600
. nam. Tudi clia teong gb d6 la :
| A.1900 nam B.2016ndm  C 1802 n¥m D. 1690 nim
@Phan tich va huing din gidi
D§ phong xa ciia twomg g6 la 46 phong xa tinh tai thi digm ¢ H
D3§ phing xg clia mau g6 cimg loai vita chit la 49 phing xa tinh tgi thoi diém ban
diu: Ho

t K
Theo d& ta cé: §—=2 T=0,8= -1 ~10g,0,8--0,32

0
= t=0,32T =0,32.5600 = 1802 nim = Chon C
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Cém nang huyén thi DH Vit Li, tip 2 - Lé Vin Vinh

# . " M - ’ ’ . 238 ~ 235 Sy
Vi du 3: Hién nay trong quing thién nhién c6 chita ca “5; U va “5 U theg
ti 12 nguyén tit 12 140:1. Gia sit & thdi diém tao thanh Trai D4t ty 18 tréy
Ja 1:1. Hay tinh tudi cita Trdi Dat. Biét chu ky ban ra cia Z5U 12 45,10
nam. 22U c6 chu ki ban ra 7,13.10° ndm
A. 6 ti ndm. B.5 ti nim. C.7 ti nam. D. 6,5 ti nim.
@han tich va huong dén gidi

Bii todn cho bigl # s6'nguyén tiz com lgi cila hai chit phéng xa trong méu Guiing

nén phai tink cho hai chit riéng biét.

Theo dé bai: Nm}m = N0U235 =Ng

S5 hat nhan nguyén tir U238 sau thoi gian t: Nyjzg = Ng.e ™M

S& hat nhin nguyén tir U235 sau thdi gian t: Nyjpsg = Ng.e 2!

Ciing theo dé bai:

Nyass 3 No.e'lif 2 140

Npas Nge™2t 1

o elzh _ % =5 (A, — Ay )t =In(140)

¢ n(40) In(140) _ In(140) —6.10%=6 t nim
A2k ]nl(—l--i] 1112.[ . } j
T T,)  \71310° 4,5.10°
Chon dap an A
Chét y: Néi s8"hat nhin ban diu cia hai chit 13 khéng bing nhau ta ciing lim
twong tir va thu dwoc két qua sau: tz—i&;\r—ﬂl
' 2 o

Vi du 4: Thanh phin déng vi phéng xa ¥ C c6 trong khi quy#n c6 chu kj !
ban ra la 5568 nam. Moi thwe vat song trén Trai Dat hap thu cacbon dudi
~ -dang CO, déu chita mét luong cin bang *C. Trong mét ngdi md ca’,l
ngudi ta tim thdy mot manh xuong ning 18g véi d6 phéng xa 112 phén
rafphit. Héi vat hitu co nay di chét cach diy bao nhiu lau, bigt dd
phéng xatir “C & thuc vt séng 14 12 phin ra/phit. |
A. 6710 nam. B. 2300 nam. C. 5268 nam. D. 1176 nam.
|  @han tich vé hutng dén gidi
Bai nay tinh tudi dua vio 46 phong xq do dugc tai hai théi diém khic nhau v
dugc do trong khoéng théi gian bing nhau.
D§ phéng xa ciia manh xuong 1a 4§ phong xa dwge do tia thii digm t cén tim: H
D3 phéng xa ciia thwe vt séng la d6 phong xa dwoc do tia thot diém ban didu: He
Theo dinh luat phong xa ta cé:
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o

; H
—Hpe Mot =T g ts In[-—“]
H D'E e H H

T.in[ Eﬁ) 5560.In — 12

\ 112718 =
= 5268 nam. Chon C
n2 In2 ¢

Chis y: Khi tinh toin cin heu  hai miu odt phii ciing khéi leong,

Vi duy 5: Trong céc méau quing Urani ngudi ta thuong thay ¢6 1in chi Pb206
cung voi Urani U238, Bi€t chu ky ban rd clia U238 la 4,5.10° nim, hdy tinh
tudi ctia quing khi £ 18 khéi lrgng giira hai cht 13 g chi /5g Uran.
A.5,25 t ndm, B.1,35tindm. C.217tindm. D. 6,25 ti nim.

Trong bai nay tinh tudi khi bict ti s6'khoi lwgng hat nhin tao thinh so vdi khot
hieong hat nhin con lai.
Ap dung cong thirc hir cac phan trén ta cé:

=i=

t
N i
_Lfb_A Na{l-z T]Apb
ml:b=NA Pb_NPh‘APb_-_AN'APb:

my Ny Ay " Ny.Ay  Nag b

N, Np2 TAy
1 1 1 i [—ST‘:!.LH]
= BT 1)=2=2T =20 4155 Clogy b
E
=t=Tlogy T /=4,510°1og;>®% /=1,3510°nam
Chon dip dn B

Vi duy 6: Mot bénh nhan diéu trj bing déng vi phong xa, dimng tia y d& diét
t&'bao bénh. Thoi gian chifu xa 1an diu 13 At = 20phiit, alt sau 1 thang thi
bénh nhan phéi i bénh vién kham bénh va tiép tuc chiéu xa. Biét dong
vi phéng xa dd ¢6 chu ky ban rad T = 4 thang (coi At << T) vi vin ding
ngudn phoéng xa trong lan dau. Heéi lan chiéu xa thi 3 phai tién hanh
trong bao lau d€ bénh nhan dugc chiéu xa voi cling mét luong tia ¥ nhu
13n d3u?

A. 28,2 phiit. B.242 phit.  C.40 phat. D. 20 phit.
Phan tich va huiémg dén gidi
S8 tia y phéng ra trong théi gian At =20 phat diu 1a
AN = No(l —e*) ()
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Céam nang luyén thi DH V4t Li, tdp 2 — Lé Viin Vinh

Lan thir 3 chidu xa tirc 1a sau t = 2 thang, s& hat nhan con lai N = Nge ™,

56 hat nhan phéng ra trong thoi gian At sau thang thit hai :
AN'=N(1-™" ] =Noe ™ (1-e™) (2)

Tac: AN =AN' e No(1-e?)=Nge ™! (1- ™)

Do At<<T=AAt=AtIn2/T=e™" ~1-2at

=[1-(1-2at) ] =e™ (1-1+24t)

At At 20

=>4t = =
e

A AT e =202 = 28,2 phiit

9 4

2 BAI TAP VAN DUNG

Cdu 1: MGt chat phong xa 6 chu ki ban ra la 360 gio. Sau bao 14u thi khéj

Iuong cha né chi con é khéi heong ban dau

A. 75 ngay B. 11,25 gid C. 11,25 ngay D. 480 ngay
Phan tich va huémg dén gidi
A BN U t
T —_—=—= —==3 =2t=5T
g R RT

< t=1800 gio =75 ngay = Chon A.
Cau 2: Khi phan tich mét mau gd, ngudi ta thy 87,5% s8 nguyén tir dong vi
phong xa '¢C da bj phan ri thanh cic nguyén tir "N . Biét chu ky ban ra

ctia '¢C 125570 nam. Tudi cita mAu gb nay la

A, 16710 nam. B. 12300 nam. C. 23856 nam. D. 11976 nam.
Phan tich va huéng dén gid _

Pbeé bai cho:

Ay 1 t

N—=1—2_? =87,5%=0,875=2T =23 = t =3T = t = 16710 nim.
4]

Chen A

CAu 3: Cho biét 25U va 25U 1a cic chit phéng xa o6 chu ki ban ra lan luot
la T = 4,5.10° ndm va T>=7,13.10° nim. Hién nay trong quing urani thién
nhién c6 1an U238 va U 235 theo ti 1& 160 : 1. Gia thiét & thoi diém tao thanh
Trai Pét ti 1 1:1. Cho In10=2,3 va In2=0,693. Tudi cia Tréi Dat la
A.6,2 i nam. B. 5t ndm. C.57tinim.  D.6,5 H nim.
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ThEU‘ 5’6 b‘al: N0U233 = NGUB’; = NO

55 hat nhan nguyén fir U238 sau thai gian t: N5 = No.e'l"

36 hat nhan nguyén tir U235 sau thai gian t: Nyjz3g = Ng.e ™2
Cing theo d€ bai:
" —Agt
M:Pﬁ%_=@c> otz 180 4 t=in(160)
Nyzs Npe™Z 1 1A
(ol 06 o R e
oo AT ML I] an{——----w— = ;
TYET 7,13.10° 4,5.10
=62 ti ndm -' -

Ta ciing c6 thé tinh theo him 2 mii

4
e Lot

o _H,__] g e £

e =160=>[i-L]=1ogiﬁ°

1 —_— Tz TI,JI :
Nuz Tz :

log3* __ log}™

= = =
B0 { R ]
S P 7,13.10° 4,5.10°

Chon A

C3u 4: Trong cic miu quing Urani ngudi ta thwdng thiy cd 1an chi Pb206

cung véi Urani U238. Biét chu ky ban ra cua U238 1a 4,5.10° nam, hay tinh

tudi cha quing khi ty 1& im thay [a ¢t 10 nguyén tir Urani thi ¢ 2 nguyén

tir chi. .

A. 2,95 ti nam, B.234tinam. (C.517tinam. D. 1184 ndm.
Phan tich va kuimg dén gidi

Trong bai niy tink tudi khi biét ti s§° 56 nguyén tir con lgi va s6'nguyén tir hat moi

tao thanh:

=6,2ti nam

Theo gia thiét: _
=

Ny N _ Nee™ 1 10 ¢

Np, AN Ny(1-e™) -1 2

syert o1 2=s ¢ b2y InL2 , oo0s g 18.10° 1,18 ti nim
n2 In2

Chon D
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i maing luyén thi B Vit Li, tip 2 - LE Viln Vink
Dang 7. XAC DINH THE TiCH KHI He TRONG PHONG XA a

PHUONG PHAP
Mgt hat nhiin bj phéng xa thi sinh ra mét hat anpha, do vy & hat ang|
tao thanh sau thii gian t bling s hat nhin bi phang xa trong théd gian g

s}
Neg, =.1N-Ng.{1—e'L*}=ND,[]_z rJ

Kb liromg kind He tao thanh sau this gian t phong xa 1a:
Mgy
Na
S5'mol khi He t3o thinh sau thivi gian t phéng xa lx:
=P Ny,
TAn, N,
T tich khi He tao thirh (di kifn tign chuin) sau thisi gian £ phéngy
Ba:

My =

Vigg = Mg 22,4 J;_":zz,xa
Qvi oy MAU

Vi du 1: Poloni

"3iPo Lk chit phong xa phat 1a hat o v chuyén thanh hy

nhén chi Pb. Chu ki bin rd Po la 138 ngay. Ban du o6 1g Po nguyén chi

sau 1 nim (365 ngay) hrong khi Hali gidi phong ra o6 thé tich & disu ki
tiu chusn 1

F

r;"
Mét ngudn phéng xa “sRa ob khii luong ban ddu me saw 14,8 ngay khdi

A, 90cm®. B. Gilcm®, C. 22,4 em®. . 48,6 e,
Phin tich vd harimg difn gidi
Sshlhhmglg:m-m;_m=%=lm10:l hak

Pa
58 hat He tao thanh sau 1 nfim:

2t 365
Ny, =4N = N‘,.[l-z T]:z,aﬁﬁ.iﬂ",[I-I ﬂ] =2,410%

56 mol khi He tao thinh sau 1 niim phang xa Ta:

Chy TNHH MTV DVVH Khang Viét

© Np, 32,4107
AT T
hé tich khi He tao thanh (difu kifn H8u chudn) sau 1 nim phéng xa 1
Vige = e 22,4 = 4.107°.22,4 = 0,09 Lit= 90am?

¥i thé chon A

pAI TAP VAN DUNG

1: Hatnhan “}jRa phong ra mdt hat o, mét photon y vi tao thanh 3Rn.

=410 mol

juong cia ngudn con lai 1a 2,24g. The tich khi Heli tao thanh (dktc) I 7 Cho

piek ehu i phiin ri cia G3Ra 1 3,7 nghy vi s

Avibgadrd Na=6,02.105%mol",

A.5,52 lit. B. 3,36 it C. 224 lie,
Phin tich vd huomg ddn gidi

55 hat Ra trong 2,245 -

_mN, _ 2,246,022.107

TRy, m

D, 4,48 lit.

) =6,022.107" hat
1 12
55 hat Ra ban e :Ny = N27 =6,002.10°2 % =9,6352.102 hat

56 hat He tao thanh sau 14,8 ngay:

[Ty}
J-a,ua&w“

1 -—
Ny =AN =N,,.[1 -2 T]:?,S&&llﬂu{l—2 Az

55 mol khi He tao thanh zau 1 nim phing xa 1

Ny,  9.033.102
-t - 2 =0,15mol
e TR

| The tich khi He tao thanh (di#u kign tiéu chuin) sau 14,8 nghy phong xa la:

Vige = Npge-22,4=0,1522,4 = 3,36 lit

| Vithé chon B
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Cim nang luyén thi DH Vit Li, tdp 2 — Lé Viin Virh

—] .

PHAN DANH RIENG CHOBAN NANG CAO |

Ghasyin 8 1
CHUYEN PONG VAT RAN

Dang 1: Xac dinh van tdc goc trung binh (hodc géc ma vat qu,l
dugc); gia tdc goc trung binh (hodc d bién thién tdc dd gog
trong modt khoang thdi gian,

——]

PHUONG PHAP

« Van dung céc cong thire: © = %‘tﬂ viy= i"—; d# thyc hign yéu el cia dEbi

» Khi phan tich va giai cac bai toan dang nay ¢in lru y phan biét duge}
khai niém: géc ma vat quay duoc véi toa dd géc; ndm dugc ¥ nghia cy
van td¢ goc trung binh, gia téc gdc trung binh,

3 vi by MAU:

Vi du 1: Van 8¢ goc trung binh coa trai d4t quay xung quanh truc ctan
voi chu ky 24 gio.

—

A. ©=7,3.10"(rad /) B. w=6,6.10"(rad/s)
C. ©=8,410"(rad /s). D. ©=23,910"5¢rad/s).
Phan tich va hutmg dén gidi

Theo dé ra ta c6 : At =24 gid, Ap = 2x (rad)
Van t6c gée trung binh cua trai d4t quanh truc cia nd la:

m=-i—‘t" - B;’;o(rad;s),-s?,a.lo'-"(rad;s)

Chon A
Luu y: dang bai tdp biét vin 16C goc trung bink va khodng thoi gian vit g
tinh gbc quay (hodc ngurgc lai) thi hodn todn heomg he.
Vi du 2: Khi nghién ciru v& may bay truc thing, ngudi ta xac dinh duw
ring van t8c clia réto thay d8i tir 320 vong/phiit dén 225 vong/phiit trong
1,5 phit khi roto quay chdm dan dé€ dimg lai. Gia td¢ géc trung binh ciz
roto trong khoang thoi gian nay la bao nhiéu?

A. y=2,3(rad/s?) B. y=1,1(rad /s?)
C. y=-0,13(rad /s?). D. y=-0,23(rad/s?).
Phdn tich va husmg dén gidi
Gia t8c géc trung binh:
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e

TB:a_m=w—mu (225-320) 2%
WAt m 1,560 60

Dau (-) cho biét canh quat dang quay chim lai. Chon C
Vi du 3: Khi nghién citu v€ may bay truc thing, ngudi ta xdc dinh dwoc
rdng van t3c cia rdto thay ddi tir 300 vong/phit dén 100 vong/phit trong
1,5 phut khi réto quay cham dan df dirng lai. Sau bao 13u canh quat sé
dimg lai, k& tir lic ching cd vén tdc goc ban d3u 300 vong/phit.
=136,6(s) B.y=152,6(s) C.y=1625(5). D.y=2360(s).

“Z(rad/s®) =—0,11(rad /sZ )

Gia toc goc trung binh:
ﬁmmmﬂﬂﬂSﬂU)ang 23(rad /62
M A o Lom Eo g IhEmdir)
Thoi gian dé canh quat dimng lai k& tir khi vén tdc goc cd gia tri 320
vong/phat duoc tinh:
Aw  (0-300) 2r
At = —— = ———2 —(5) = 136,65 = 2, 3(phut,
e UL (phit)
Chon A

Vi du 4:; Xhi nghién ciru v& may bay truc thing, ngudi ta xac dinh duoc
ring van t8c clia réto thay d8i tir 320 vong/phiit dén 180 vong/phiit trong
2 phiit khi réto quay chdm din d€ dirng lai. K& tir liic ching c6 van tdc
g6c ban diu 320 vong/phit, cinh quat coén quay dugc bao nhiéu vong

mdi ding?
A. n =300 vong B. n=550 vong
C. n=745vong, D. n=457 vong.
Phdn tich va huomg dan gidi
Gia t6c goc trung binh:
Bw _ -0 _(180-320) 2n )
=== rad -0,12(rad /s
B TR e o lmd/e)
" 2 _ o2
Ap dung céng thirc: Ag = o’ -cog =2y Ap=>Ap= %
B

S6 vong quay dweoc: n= %‘2
m

2 2 2 2
TacH:n= _I_E_Cﬁg __._‘!._ R—E?_U_. (Zﬂ\ (V.E)ng) = ?ﬁ(v&ng}
2t 2yrp 2n 2(-0,12)'\60)

Chon A
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Dang 2: DUng cac cdng thirc cia chuyén déng quay déu, quay
bién d8i déu dé tim cac dai Iv'dng: toa dd gbc, géc quay, van
toc goc, thai gian.

—

PHUONG PHAP
» Sir dung cac cdng thirc: w =wo + yt.

¢=m+mﬁ+lﬁ’

@ w%=2(Q-go)= 2yAp
. Trong qua frinh van dung cac cong thirc can luu y :
+ Diéu kién ap dung cic cdng thirc trén 1a : chuyén déng quay bién déi déu
(y=hang s8), hodc chuyén déng quay déu (y=0).
+ Dau clia ® va y duoc quy woe nhu sau: -
Vit quay theo chiéu dwong: © >0
Vit quay theo chiéu am: 0 <0
Vit quay nhanh dan: oy >0
Vit quay chim din: oy <0

@ vi by MAU:

Vi du 1: M6t dia mai bit ddu quay véi vi tri géc ¢y =0 va gia tdc géc
khéng d8i y= 0,35 rad/s2 Tinh t6c d6 géc clia dia tai thai diém t = 18s va
s§ vong ma dia quay dugc trong thoi giands.
A n=7 vong B.n=9vong C.n=11vdng. D.n=13vdng

T&c 46 goc cua dia tai thoi digm t=18s la:
w=yt=0,3518=6,3 (rad/s)
Géc dia quay du'qc trong khoang thai gian t=18s d6 1

= _.ﬁz__. 0,35.18* = 56,7 (rad)

56 vong quay duocin =__!D_ = 5—51 ~ 9vong

Zn L7

Chon B

Vi du 2: Mot cii dia bat ddu quay quanh tryc cia né-vdi gia toc géc khong
déi. Sau 5,0s nd quay dwroc 25 rad. Gia tdc géc ciia dia la bao nhiéu?

A, y=-2(rad/s?) B. y=1(rad/s?)

C 'y=—1{rad,fsz). D. y=2(rad/s?).
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Phdn tich va huong dén gidi
Gia téc gocchadia:y= gt—'%?i = 22%5 frad/s?) =2 (rad/s?)

Chon D

(Vi du 3: Mot banh xe quay nhanh din déu quanh tryc ciia né. Liic bit ddu
téng toc, banh xe dang cé téc d6 goc la 5 rad/s. Sau 10s téc dé géc cua nd
ting lén d&n 10 rad/s. Goc va s vong ma banh xe quay duoc trong
khoang thoi gian d6.

A. Ap=75rad va n=12 vong B. Ap=70rad va n=8 vong

C. Ap=70rad va n=12 vong. D. Ap=75rad va n=8 ving
RN Phar tich v huong dén gidi
Gia toc goc chia banh xe :

Lok ‘t“"ﬂ A 1[;; S (rad/s?) = 05 (rad/s?)

Goéc ma bianh xe quay duoc trong 10s:

¢4

1
AQ =@ - @o = wot + -i-vt’

CAQ=5.10 -+ %.0,5.1[12=?5 (rad)

$6 vong m.1 B:dnh xe quay duoc trong 10s:

Ap 7 5
n= —.g *) ...E o~ 12(V0ng}
2r 2w
Chon A

Vi du 4: Mot dia mai dang quay véi t3c db goc wo=—4,6 rad/s va gia téc
g6c khéne 46i v = 0,35 rad/s?. Thoi diém dé€ dia quay duge 5 vong theo
chiéu dircng.

AL 246(5) B. 42,6(s) C. 26,4(s) D. 62,4(s).
Phan tich va hudng dén gidi

Vi wo = —4,.- rad/s va v = 0,35 rad/s? vi th&’ @y < 0 nén ban d4u dia quay cham
dan theo chidu am.
Thoi diém tdc d6 cira dia mai bang 0 duroc xéc dinh:
G~y . I-ChOS

¥ 0,35
Sau khi téc d6 cita dia bang 0, ria s& quay nhanh din d&u vdi gia toc goc
¥ =0,35 rad/s? . Th&i gian dé dia ::nay dwoc 5 vong theo chifu dwong duge
tinh:

1=
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at= JM‘*’ =J25'2" ~13,4 (s).
¥

0,35
Thoi diém dé& dia quay duoc 5 vong theo chiéu duong la:
t=ti+ At ~#26,4(s). Chon C
Vi du 5: Tai thoi diém ban dau mot banh da <6 van toe goc 4,7 rad/s, glja-.H
tdc goc 1a -0,25rad/s? va @y =0. Pudng mde sé dat dwge mot goc cuc daj
Omay 1ai thoi diém nao va cé gia tri bing bao nhiéu theo chiéu duong 7
A. t=18,8(s) VA Opgy =44,2(rad)  B. £=20,5(5) VA ey = 44,2(rad)
C. t=20,5(s) va @,y =40,5(rad).  D. t=18,8(s) va ¢ =40,5(rad) |
@han tich va hutng dén gidi '
Ban diu vén t8c gdc va gia tc goc trai ddu nén banh da quay cham dan dé
khi téc d géc bang 0 thi dwdng méc dat toa d8 cwe dai.

Khidé:o=mo+yt =0= t:;‘f!l=__éfs(s)=1s,8(s)

Puong moc dat duoc mot goc cure dai Qmax :

1
®=Omp=0p + 0E+o 1t
P = 471,88+ :21. (~0,25).1,882 = 44,2 (rad)

Chon A
Vi du 6: MGt banh xe dap bit d4u quay quanh truc ctia né véi gia toc goc
khdng ddi. Sau 5,0s noé quay duwoc 25 rad. Vén téc gdc trung binh trong
thoi gian ay la bao nhiéu?

A. w=7(rad/s) B. w=>5(rad/s)
C. o=6(rad/s). D, o=8(rad/s).
Phan tich va huimg dén gigi

Van t8c goc trung binh:
om= 22 =2 rad/s) =5 (rady)

Chon B
Vi du 7: Mt banh da bat dau quay quanh truc cta nd véi gia tdc géc
khéng déi. Sau 5,0s nd quay duoc 25 rad. Vén tc gdc tire thoi cha dia tai
cudi thoi gian t=5,0s 1a bao nhiéu?
A. w=10(rad/s) B. w=4(rad/s)
C. w=1(rad/s). D. o =25(rad/s).
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Giatdccuadia:y= 2.3-;;_225( rad/s?) =2 (rad/s?)

Van t8c goc tirc thoi tai cudi thoi gian 5s la: © = wo +yt =2.0,5 = I(rad/s)
Chon C
Vi du 8: Mot dia mai dang quay véi toc do gdc wo= - 4,6 rad/s va gia toc
goc khdng d6i y = 0,35 rad/s*. Thoi diém d€ t6¢c d6 caa d’ia?na.lbang Ola
A t=10(s) B. t=13(s) C. t=15(s). D. t=20(s).
®Phan tich va hutmg dén gidi
Vi wo = —4,6 rad/s va y = 0,35 rad/s? nén ban d&u dia quay cham dan theo
chiéu am.
Thoi diém t6c 3 clia dia mai bang 0 duge xdc dinh:
g~ B0 0—-(4,6)
¥ 0,35

=13s.

Chon B
Oang 3:Xac dinh van tdc, gia tdc cia mét diém trén vat ran
trong chuyén déng quay quanh mét truc ¢é dinh.
PHUONG PHAP -
* Sirdung cac cong thirc:
+ Téc dd daizv=uar,
+ Gia t8c cia chit diém trong chuyén dng quay: 3=3, +4,

2
i
Dqlcm a= a2 +a1 ,trongdo an =ofr=—, at-ﬁ
r

* Trong qua trinh phan tich va giai bai tdp can hkru y:

- Trong chuyén dong quay quanh mét truc c§ dinh ctia vat ran thi cic
diém trén vit rin:
+ Chuyén déng trén cic quy dao tron c6 tam la truc quay.
+ Tai moi thoi di€m thi tat ca cic diém tham gia chuyén déng quay trén
vat cd cling géc quay, van toc goc va gia toc goc.
D38 v&i vat ran quay déu thi:ai=0nén a=an

EEI vi DU MAU:

Vi dy 1: Mét canh quat dai OA = 30cm quay voi toe dé goc khong d6i
o = 20 rad/s quanh truc di qua O. Xic dinh t5¢ d6 dai cia mot diém M
(thuée OA) ¢ trén canh quat cach A mét khoang 10 cm?

A. 4(m/s) ~ B.5,5(m/s) -C.30(m/s). D. 13(m/s).
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@Phan tich va huimg dan gidi
Khoang cach tir M dén truc quay la:
OM=0A-MA=20cm=02m. Q_ (] (o]
Toc d§ dai cia M la: o) M A
vm=0.r=n.0M=200,2=4m/s -

Chon A

Vi du 2: Mbt banh xe ban kmh 50cm quay déu voi chu ky 1a 0,1 gidy.
Vién toc dai va van t6c géc caa mt diém frén vanh banh xe.
A. v=4(m/s);»=20n(rad/s) B. v=3,7(m/s);& =20(rad/s)
C. v=4(m/s);@=20(rad/s). D, v=3,7{m/s);0=20n(rad/s)

Phan tich va hudimg ddn gidi
Van tdc goc cia mot dié’m trén vanh banh xe la:
2 2xn
W=—=—=62,8(rad/s
T 01 (rad/s)
Van t6¢ dai cia moét diém trén vanh banh xe Ja
v =0r=62,805 = 31,4m/s)

Chon A

Vi du 3: Mot banh xe ¢4 ban kinh R=10cm hic ddu dimng yén, sau 46 quay
xung quanh truc ciia né véi gia td¢ bang 3,14rad/s2. Gia t3¢ toan phan ciia
mot diém trén vanh banh c6 gia tri la

A. a=2,31(m/s%) B. a=1,30(m/s%)
C. a=1,03(m/s?). D. a=2,13(m/s?)
®han tich va hutng dan gidi

Gia toc tiép tuyén: a:=yr=3,14.0,1 =0,314m/s?
Gia t8c phap tuyén: an=o?r=3,142.0,1 = 0,985 m/s?
Gia t6c toan phén: a = Jal +a’, =1,03m/s?

Chon C

i ¥i du 4: Mot banh xe ban kinh 0,5m quay déu véi van tdc goc la
® = 20n(rad/s). Gia t8¢c phap tuyén ctia mot diém trén vanh banh va cia
diém chinh gifta mot ban kinh c6 gid tri la

A. a, =1792(m/s%);a,, =896(m/s?)

B. a,, =1927(m!sz);am =968(m/5°)

C. ap, =1297(m/s%)a,, =86%(m/s?).

D. a,, =1972(m/s*};a,, =986(m/s?)
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Phan tich va huomg dan gidi
Gia tdc phap tuyén cua mét diém trén varh banh xe:
= ot =62,8%0,5=1971,92(m /s?)

anl

Gia t&c phap tuyén cuia diém chinh giira mét ban kinh:

r a
ey =07 2= 221 =985, 96(m /5")

)
Chon D

Vi du S: MGét dia mai ¢6 ban kinh R=10cm lic dau ding yén, sau do quay
xung quanh truc ciia nd véi gia toc bang 3,14rad/s?. Géc giika gia t6¢ toan
phan va ban kinh ciia banh xe (tng véi cing mét di€m trén vanh banh) 13
A =178 B.a=34,2" Ca=45 D. o =3(°

Phan tich va huing dan gidi
Gia toc tiép tuyén: ai=yr =3,14.0,1 = 0,314m/s?
Gia t5c phap tuyén: a.= w’r =3,1420,1 = 0985 m/s?
Géc gilra gia tdc toan phan va ban kinh H
cuia banh xe dugc xac dinh: !
tgo = L L = a=17°46 N
a, O z

Chon A

Dang 4. Xac dinh mé men quan tinh cua mét sé vat dong chit
'r.'é hinh dang hinh hoc dac biét.
PHUO'NG PHAP

* St dung cong thize tinh m6 men quén tinh ctia mét s6 vat da biét (cho
trong sach giao khoa), tinh chit cdng clia m6 men quén tinh va dinh li truc
song song d€ im méd men quan tinh clia mdt 58 vat dic biét theo yéu ciu.

+ Néu vit dugc chia thanh cic phdn ma mé men quan tinh cia cac phan dé
déi voi truc quay da biét thi ta van dung cong thic:

I=h+L+..+I.

+ Néu md men quan tinh ciia vat déi véi truc quay di qua khoi tdm da biét
thi mé men quan tinh cia vat d6i véi truc quay (A) song song vadi tryc
quay di qua khdi tdm dugc tinh: I =1c + md?

* M6 men quan tinh cha mdt s6 vat dong chat:

+ Vanh tron, hinh try rdng khéi lugng m, ban kinh R ¢6 truc quay trang véi
truc chand: 1= mR2,

213



Cam nang luyén thi DH Vat Li, tdp 2 - Lé Vin Vinh

+ Dfia tron, hinh try dac khéi lwgng m, ban kinh R 6 truc quay trung véi
trucciand: [ = %mRz.
+ Thanh dai |, khéi lugng m c6 truc quay trung voi trung truc clia thanh:

I= & ml2
12

: & 2
+ Qua cau dic cd truc quay di qua tam: = —mR2
J

1 vi DU MAU:

Vi du 1: Mt thanh d6ng chat AB dai ! = 1m khéi lrong mu = 3 kg. Gén vao
hai ddu A va B ctia thanh hai chit diém khdi lugng mz = 3kg va ms = 4kg.
Tim momen quan tinh clia hé trong truong hop truc quay vudng goc véi
thanh tai trung diém cia AB.

A. 1(kg.m?) B. 2(kg.m?) C. 3(kgm?).  D. 4(kg.m?)
Phan tich v huomg dan gidi
Mé men quan tinh clia thanh d6: véi truc o:
quay (O) di qua trung diém ctia thanh AB: C OB
L= -I— mu? i : e
12
: I
M5 men quan tinh ciia m2 d6i vdi truc quay (0): Iz = maR2? =m2 7
2
Mé men quan tinh ctia ms 461 véi truc quay {O): Is = maRs? = ms%-i—

M men quan tinh ctia hé d6i véi truc quay (O):
2 2 g2
I=h+L+h= %malzﬂmi— +1'mlz = -I—z—(ml +3me + 3ms)

Thay s&: 1= ili' (3+3.3+3.4)=2 (kg.n?). Chon B

Vi dut 2: Mét thanh dong chat AB dai | = 1m khéi lwong mi = 3 kg. Gén vao
hai ¢du A va B cua thanh hai chit diém khéi lugng mz = 3kg va ms = 4kg.
Tim momen quan tinh ¢ia hé trong trwdong hop truc quay tai dau A ctia
thanh va vudng goc véi thanh,

A. 5(kg.m?) B. 2(kg.m?) C. 3kgm?).  D. 4(kg.m?)
Phan tich va huabmg dan gidi
Truc quay vudng géc voi thanh tai dau A duoc tinh:
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M6 men qudn tinh clia thanh déi , T -

voi truc quay (A):Ti = %mn]2 G)"—_‘ = - mao

M0 men quan tinh clia me d8i véi truc quay (A):

k=0
M6 men quan tinh cta ms d&i véi truc quay (A): Is = maRa? = mol?
M6 men quan tinh cta hé déi vai true quay (A):

[=h+l+ = %m1l2+0+n13|2= %3.12+0+4.12%(5kgm2)
Chon A ;
Vi du 3: Thanh manh c6 khéi lugng M, dai L duge gép thanh khung hinh

tam giac déu ABC. Tinh md men quan tinh cia khung d8i véi truc quay
di qua A va vudng goc vai khung,

71

A Lmp? B. L MI? C Ami2. D 2w
15 10 15 - - 14
Ta thdy: mas =mec = mca=m=M/3.
I =lsc=lca =1=1/3. | B b
_M§ men quan tinh cia khung d6i _véri truc e
quay di qua A va vudng gbc véi khung: A C
[=1ap+ Isc + Ica

Trong d6: Iue = Ica = %mﬂlZ

Ap dung dinh li truc song song ta tinh mé men quén tinh cia thanh BC déi
véi truc quay di qua A 1a Isc: Isc = Iigsc + m (AG)?

\  Trong &6: Icmc= 2w, AG= M3
' 12 2
2
Iec= l-l'I'IIz'I* m. H-E] = Emiz
12 ) %
1, 2 By MIE T
Suyra:I=2. =ml° + =ml® =1,5mP=1,5. —.— =—ML
d 3 6 379 18
ChonC

[ Vi du 4: Mot thanh ddng chat AB dai { = Im khéi lugng mi = 3 kg. Gén vao |
| hai ddu A va B ctia thanh hai chit diém khéi lwong m2 = 3kg va ms = 4kg,
Tim momen quan tinh cia h§ trong truémg hop truc quay cach A khoang |
1/4 va vudng g6c véi thanh.
A.2,9(kg.m?) B. 3,4(kgm?) C. 4,2(kgm?). D.1,5kgm?)
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o

Truc quay (O°) cach A khoang 1/4 va vudng goc véi thanh.

Ap dung dinh Ii truc song song ta tinh dwgc mé

men quan tinh ctia thanh d6i vdi truc quay (O): ;

Ii= -l-rmll +m (1)2 = —?—n'ulz 6—-:M)
12 4 i me i my

M6 men quan tinh ciia m2 48 véi truc quay (O'):

16
Mo men quan tinh ctia ms dé1 véi truc quay (O7):

2 2
J3="13R32=H13[%] =m321—

2
Iz=mzR22=mz[-‘II) =My —

M6 men quan tinh ctia hé d6i véi truc -:iuay ©O):
7z - B 2 o 2
I=h+h+h==m? + —=m,I? += = m?
14 3= M +16m2 +16m3l 2,9kg.m
Chgn A

Dang 5: Xac dinh gia toc géc va cac dai lvgng déng hoc khi
bi&t cac e (hodc md men luc) tac dung lén viat, md men
quan tinh va ngu'dc lai.

PHUONG PHAP

* Biéu din cic luc tic dung 18n vit va tinh md men cac lxc d6 46 vdi
fruc quay.

= Ap dung phuong trinh dgng luc hoc ciza vat rén trong chuyén déng quay
quanh mét truc o6 dinh: M=1y

» Tir phuong trinh ddng Iyrc hoe xac dinh duoc y (holc cic dai luong lién
quan), tir d6 xac dinh duoc cac dai luong ddng hoc, hoe ddng hee hoc.

@ vi py MAU:

Vi dy 1: M6t dia trdn ddng chit cé ban kinh R = 20em, khéi lwong m =5 kg.
Dia ¢6 truc quay di qua tim dia va vudng géc vdi mit dia. Dia dang dimg
yén thi chiu tic dyng cua hrc khéng d5i F = 2N tiép tuyén véi vanh dia.
Bo qua ma sat. Tim téc dd gde ciia dia sau 5s chuyén dc‘}ng‘?

A. ©=13(rad/s) B. w=15rad/s})
C. w=20(rad/s). D. w=23(rad/s).
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Phan tich va huong dén gidi
Momen quan tinh cla dia ddi véi truc quay di qua tdm dia va vudng goc
vol mat dia:

1 1
I L Bt mRz = - -5-2;02 = G;] omz
2 £ ke

Momen [uc tacdung [én dia: M=F.d=FR=2.02=04 N
Ap dung phurong trinh co ban cita chuyén déng quay ta dugc:

Téc 36 goc cha dia sau S5s chuyén ddng 13: @ =yt =4.5=20rad/s
ChonC
Vi du 2: Tac dung mdt luc tiép tuyén 0,7 N vao vanh ngoai cia mét banh
xe ¢ duong kinh 60cm. Barh xe quay tir trang thai nghi va sau 4 giay thi
quay dwoc vong dau tién. Momen quan tinh cia banh xe la bao nhigu?
A. 1,25(kg.m?) B. 0,27(kgm?) C.2,13(kgm?) D. 3,14(kgm’)

Phan tich va hutng ddn gidi

Gia toc gbc clia banh xe dugc tinh: ¢ — go= %Tt"

- 2p—-yg) _22r 2,_% 2
S i 07 = = (rad/s }=E{radIS)

M6 men hye tac dung vao banh xe: M=F.R=0,7.0.3=0,21Nn:.
Ap dung phwong trinh co ban cua chuyén déng quay, ta tinh ditgc mé men
quan tinh cta banh xe:

M=Lly=1= P {}—'Ekgml ~0,27kgm?. Clign B
Y m

Vi du 3: Mot banh xe chiu tac dung cita mét md men lyc Mr khong doi.
Trong 10 s dau, tdc d6 géc clta banh xe tang d&u tir 0 dén 15 rad/s. Sau dé
md men luc M1 ngimg tic dung, binh xe quay chdm din déu va dimg lai
sau 30s. Gia t0c géc ciia banh xe khi chuyén déng nhanh dan déu va khi
cham dan deu.

A. ¥; =1,5(rad/s%); 7, = -0,5(rad /s?)
B. y; =-1,5(rad /82);y; = 0,5(rad /s?)
C. v =0,5(rad /s); v, =-1,5(rad /%)
D. y; =-1,5(rad /s );y, = -0,5(rad /s?)
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Gia t6c gdc cua banh xe:

- Giai doan quay nhanh dan déu: y; = B m g 1220 =1,5rad/s®
Aty 10
= . - , o &)2 = CI.)] U— 15 2
- Giai doan quay cham dan déu: y, = = =-0,5rad/s

Aty
Chon A

Vi du 4: M6t banh xe chiu tac dung ciia mét md men lwc Mi khong d6i 13

20Nm. Trong 10 s dau, téc dd goc clia banh xe tang déu tir 0 dén 15 rad/s,

Sau d6 mo6 men lue Mi ngimg tac dung, do luc ma sat, banh xe quay
chdm dan déu va dirng lai. Cho biét md men cua luc ma sét co gia tr
khong ddi trong sudt thoi gian chuyén ddng bang 0,25M1. M6 men quan
tinh ctia banh xe d61 vai truc. :

A. 25(kg.m?) B. 10(kgm?)  C.23(kgm?)  D. 14(kg.m?)
Phan tich va hudng dén gidi
Gia t8c goc cua banh xe trong giai doan quay nhanh dan déu:
Y= e 8 1250 =1[,5reu:lf's2
At 10

Téng mé men lyc téc dung vac banh xe trong giai doan quay nhanh dén
déu: M =M1 + Mns =20 - 0,25.20 = 15Nm

M6 men quan tinh ciia banh xe d6i véi true: 1= it = —=10kgm?,

Chon B
Vi du 5: Mét dia mai hinh tru 6 khéi luong 0,55kg va ban kinh 7,5cm. Mo
men luc can thiét phai tic dung lén dia d€ ting tSc tir nghi dén
1500vong/phiit trong 5s la bao nhiéu? Néu biét ring sau dé ngimg tac
dung cua mé men luc thi dia quay chdm dan déu cho dén khi dirng lai
mat 45s.

A. Mg =0,054Nm B. M =0,54Nm
C. Mg =5,4Nm D. Mg =54Nm
@han tich va hutng dan gidi

M6 men quan tinh ctia dia 1a déi véi truc quay triing véi truc hinh tru la:

= %mRz =1,55.102 (kgm?)
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e
* Gia t6c goc cua dia khi tang t6c:
¥ = 2 =w(rad,’sz)= 10n(rad / s%)
t 5
Gia tSc goc cha dia khi quay chéam dan:

© M{radﬁz)= _“%{radfsz)

V===

t, 45
Ap dung phuong trinh déng lyc hoc trong chuyén dong clia dia ta cé:
+ Khi quay cham dan déu, dia chiu tac dung cua luc ma sat sinh ra mé men
can: My, =7l
+ Khi ting 18¢, dia chiu téc dung c¢da mé men luc lam quay va mé men can
cua luc ma sat:
Mg +Mp =7il= Mg =1l -Mps =il =12l =1(y1 - 72) ™

Mr=1,55.10*(10n + }gi) (Nm) = 0,054Nm.

Chon ddp an A

Pang 6: Xac dinh gia tdc goc, gia téc dai trong chuyén déng cia
hé vat cd ca chuyén ddng tinh tién va chuyén déng quay.

PHUONG PHAP
Bai tip dang nay thudng c6 tham gia it nhit 2 vt : moét vit chuyén djng
quay va mdt s8 vat chuyén déng tinh tién. Khi Phin tich va huéng dan
giai cac bai tip loai nay ta thurc hién theo cic bude sau:

* Bidu dién cdc lyc tac dung lén cdc vat.

s Viét cic phuong trinh déng lwec hoc cho céc vit:

+ DAi vdi vit chuyén dong quay: M=1y

+ D3 véi cic vt chuyén déng thing: ) F=ma

* Chuyén cic phuong trinh vec to (néu ¢6) thanh cac phuong trinh v
huéng.

+ Ap dung céc phuong trinh dugc suy ra tir di€u kién ciia bai toan:
+ Dy khéngdan: ai=a=...=ry .
+ Day khong cé khéi lurgng thi: Ti = Tz (ing vdi doan day giira hai vat
sat nhau). :

Diing todn hoc d& tim ra két qua bai toan.
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@ vi v MAU:

~2.5kg vé o6 bin kinh R = 20cm, lip trén mit cdi true nlim ngang of dy,
Mgt vit ning khisi luwgng m = 1,2kg treo vio mit soi diy khang

lugmg quim quanh mép da. |
Hiy tinh gin 6t cita vit ning khi rod, gha 1 géc

ciia dia vi sike cing cila diy. Gia thitt diy khong R §
truot vi khdng of ma sdt & § truc, M

A, a=4,8m/s%;7=2,4(rad/s7); T = 60(N)
B. @=48m/ sy = 24(rad 57} T = 6,0(N)
C.a=d,8m/s%y = 24(rad [5* ;T = 6,0(N) -
| D a=4.8mis’sy = 24(rad /s*),T = 60(N)

Phin tich i husmg déin gidi
Céc e téc dung 1én M gy mdmen dai vai true réng roc T,
Céelue tic dung n mgdm Py, T
Apd‘hll!,g dinh lujt 1 Niu-ion cho vit m: M

mg~Ti=ma {1
Ap dung phuong trinh déag luc hoe cho vt fin
chuyén déng quay dat wéi M:
s

TR == 2MRy @ 1

;1)

=i

Vi ¥=-;A,T1=T2=T @ T

Tir (1) ,(2) w2 (3) ta o m
Im oo 212
M+2m = 2,5:21,2

Gia thiz goe ca dis: T.,%.%'.g:umdrs*

=4,Bm/s’

a'g

=i

Lyc ciing cha day T: ‘r=%m-%z,5_u=e,nn
Chgn C
Vi du 2: Hai vit A v B o6 cling kh& leong m = Ikg, duse lign ket vdi
nhau bing mpt diy nhe, khang din, vit qua ring roc ban kinh K = 10em
vh md men quin tinh [ =0,050kgm? (hinh vE). Biét diy khiing trugt trén
rimg roc. Lic diu, ede vit duoc gil dimg yén, sau 46 hé vit dugcthi

Vi dy 1:nenhnmva:m3mummdmaa&lgmnémnmﬂ.

Cry TNHH MTV DVVH Kharg Vide

Mgurai ta thily sau 25, rhng roc quay

r qﬂaﬂh e cia nd duge 2 vong va
gialﬁ'crﬁaci:\-:'_:l.&,'ﬂ]ékhﬁngdﬁi.
Che g = 10mye. Coi ma gdt & trye
rong roc la khong dang ke
Tinh gia tdc goc s rong roc.

iy Tinh gia tdc clia hai vit.

4 “Tinh lue cing ciia diy & hai bén ding roc.

iy Tinh hé 53 ma sét ot gida vit B vai ban.

Phdn tich vd hung din gidi
4 Gia ko goe cia rong roc dugc tink:
Tir g =42 — v =2p [t = 5,28rad/s?,
by Gia tc ciia hai vin:
#= Ry=0.63m/st
4 Lyre cling ciia diy & hai bén réng roc:
. P v wijt Az Pa=Ta=ma
= Ta=mg-ma =317 (M)=Tx.
- D vai rong roc (Ta= TR =1y
=Te= Ta=1y/R=608 (N}
J)Hé 56 ma sat duge tinh:
- D vl viit B: To = Foe = ma = Fow = To = ma = 54 (N}
- HE 56 ma st truot gidra vit B vi mit b Ja: p = Foi/mg = 0,55

Te Ts

Fud

Vi dy 31 Cho co hé nhe hinh v, Khéi

legmg oha céc vit va rong roc lin m
| gt b i = fkg me=1 kg, m=1kg.
Rbng roc duoc xem nhor dia tron
i ddng chat oo ban kinh R = 10an. B6
2

fua ma sat. LAy g= 10m/s. G
| Cha g = 30°. Hiy tinh:
'2) Gia b6 cha m, T v gia t5c goc o2 rong roc,
lbj Lare cing eia s dy ni vid s v ma.

Phain tich vd huimg didre gidi
i| Céc lyc tde dung o m: gim: BT N

Cée lwe tac dung Bnma gom: 7., &
Céc Ire e dung lén rong roc giy ra mé men déi voi true quay: T, T

21
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— = ¥

Ap dung dinh luat I Niu-ton cho vt mi va vat m,, ta duwoc

mig.sino — Ty = muaz (1) A f i

T2 — meg = meaz (%)) N T
Ap dung phirong phuong dong luc <
hoc cho chuyén déng quay cua rong 2
roc ta co: i 7,

TiIR-TR=Ly (3) m
Miit khac: f: 5

2

Th=T, T2:=Tz, (1 .

ai=a2=a=Ry,I= 51:1'11!22 4)

Tir (1), (2), (3), (4) tacd:
b 2g(m; sino—m,) _ 2.10(4.0,5-1) (rad /s?)= @(rad/sz}
R(2m, +2m, +m)  0,1(24+21+1) 11

aa=a2=a=Ry=01. % =~ 1,8 (m/s?).

b) Luc céng cac day duoc tinh:
Ta=ma(g+22)=1.(10+1,8)= 11,8 (N)
Tr=mig.sina — muar =4.10.0,5 ~ 4.1,8 = 12,8 (N)

Oang 7:Xac dinh gia tdc géc cita vat ran trong chuyén &dng
quay quanh mét truc cd dinh khi md men luc tac dung én
vat thay doi.

PHUONG PHAP
Bai tap loai nay thudmg chi yéu ciu xic dinh gia tdc géc khi vat & mdt vi
tri dic biét nao d6. Vi mé men luc thay d6i nén gia t6c goc ciing thay ddi.
D2 lam bai tap loai nay ta cling lam gidng nhir dang 1 d6 la:

* Xac dinh md men lyc tac dung lén vat

= Ap dung phuong trinh ddng luc hoc vét rin chuyén déng quay

* Dung toan hoc tim két qua.

(2 VI DY MAU:

Vi du 1: Thanh d6ng chat OA khéi hrong
m va chiéu dai | c6 thé quay ty do trong
mit phang thing diung véi truc quay
(0) nam ngang. Ban dau thanh duoc
gilr ndm ngang rdi tha cho roi.

N
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_ﬂ-"'-__ 3
Tinh gia t3¢ goc clha thanh, gia t5c dai clla d&u thanh tai thoi didm bat
dau tha.

A a=g B.a=2g C.a=%g D,a:gg

[£3)

Phan tich va hudng dén gidi
Tai thoi diém tha dé thanh chuyén ding
(thanh dang nim ngang), mé men luc lam o A
thanh quay la: ' l

_pl_mgl
M'Pz' 2

.ci.p dung phuong trinh déng luc h(ic cho chuyén dong quay ta ¢o :
_mgl/2 3g

“mP/3 2

Gia t8¢ dai ctia d5u A thanh tai thoi diém bit ddu tha:

M=Iy = 1=¥ vai I=-%m12=>y

_ 3, 3
- .1:—]:—
asvi=oiTg8

Chen C
Vi du 2: C6 hai vat ning, mdi vit cé
khdi lugng m = 100g treo vao hai dfu e sie-
cia mét thanh khéng trong luong, d6 &
dai h+ 2 véi I = 20cm va L = 80am,.
Thanh duroc gitt & vi tri ndm ngang,
nhar trén hinh vg, sau dé dwoc budng
ra. Tinh gia téc cha hai v&t ning va |m m
luyc cang cua day treo khi cac vat bit
dau chuyén ddng. Ly g =10m/s%
han, tich va huetng ddn gidi
Céc hee tac dung 1én mu va me nhw hinh vé 13.
Ap dung dinh luit II Niu-ton cho mi va mz ta duoc

W

m,g ~T, =m,a i i lli Iz ‘
-1 .2 z ® (%k{ = >
T1 = Myg = Myay {2} % -
Déi voi thanh: T,l, - Tyl =0 @) : e
Mt khéc: By : 4) s ke
a3 12 e B
Tir (1), (2), 3). (4)
voiltuy my=m,; =m=100gtacd: . B, g P2



Cém nang luyén thi DH Vit Li, tap 2 - Lé Vin Vinh

- 30,5 _ _B-hl, 120 .2
= = —m/s"; a,= =——]'ﬂ/5
e T St T

20 B
T1=H\1(g+a1)=E;N; Lh=my(g- a2)=ﬁN

Dang 8: Tim md men dong lugng, dd bién thién mén men ddng
lvgng ciia moét vat hoac hoac hé vat.

PHUONG PHAP |

» Néu biét mé men quén tinh va cac dai lugng dong hoc thi ta.ap dung
cong thire: L = Ior + Loz +... + Inwn. Do d6 bai toén di tim mé men dong
lwgng trdr thanh bai todn xéc dinh mé men guan tinh va t6c dd goc cla

cac vat.
+ N&u biét mé men luzc va thoi gian tic dung ciia mé men hee thiz: M = %

3 vi DU MAU: :

Vi dy 1; Mét dia trdn ban kinh R =20cm , khéi lwgng my = 4kg quay quanh
truc thdng ditng di qua tim véi téc d6 goc @ = 2rad/s. Trén dia c6 mét
thanh manh gén chit véi né, 6 khéi luong mz= 0,5kg, dai 2R nam triing
vai dudng kinh cia dia. M6 men dong luong ciia hé la
A.L=0,17kgm? /s B. L=1,7kgm?/s
C. L= 2,?kgm2 /s D. L= (],‘2'.J'kgm2 /s

®Phan tich va huémg dan gidi
M6 men quan tinh clia hé d8i véi truc quay thang dimg di qua tam:
1 1 2_1 1
I= EmIRz + -1—2 mz (ZR) = "2‘* m1R2 + g msz
M5 men déng hugng cia hé la:
1

L=To= (—mle +lm2R2jm |
2 3 j

= L=(%.4 " %.0,5 }.0,22.2 ~ 0,17kgm?/s

Chon A
Vi du 2: Mot dia mai quay quanh tryc chia né hr trang thai nghi nhd mét
momen fwc M =50Nm. Xédc dinh mémen ddng fuong cia dia mai sau 5 gidy?
A. L=227kgm? /s B. L=122kgm? /s
C. L=150kgm?’ /s D. L=250kgm? /s
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Phan tich va hiaimg dén gidi

Ap dung cdng thirc: M = B sLabor 3k

Suy ra: L =M.t =50.5 =250 kg.m?/s
Chon D

| pang 9: Bai tap ap dung dinh ludt bao todn md men ddng Iugng

PHUONG PHAP

« Kiém tra di¢u kién bai toan dé dp dung dinh fuit bao toan mé men déng
luong.

* Tinh mé men dong lugny cua hé ngay trudc va ngay sau khi tuong tac.
Trudng hop c6 sw tuong tac giita chat diém voi vt rdn thi md men dong
lugng cua chat di€ém ddi vai truc quay duac viét theo cong thire:

L=mv.r = mriw.

» Ap dung dinh ludt bao toan md men déng lugng: Lik = hing s&'

-« Tl phuong trinh dinh lugt bao toan, ta dung toan hoc d€ tim két qua.

0 vi DU MAU:

Vi du 1: Mot san quay ¢6 dang mét dia tron ddng chat khoi lugng M =25
kg, ban kinh R = 2m. Mgt nguoi khéi luong m =50 kg ding tai mép san.
San va nguoi quay dfu voi toc d6 0,2 vongfs. Khi ngudi do di téi diém
cach truc quay Im thi toc d¢ goc cua nguoi va san bgng bao nhiéu?

A. 0,5 voug/s B. 0,6vougfs C. 5Svongfs D. 6 véng/s
Phan lich va huémg dan gidi
M3 men qudn tinh ban ddu cia hé:

1
I = 2MR? +mR? = 22522 + 5022 = 250(kgm)

Mo men quéan tinh cua hé khi nguoi cach truc quay 1m:
2
I, =%MR3 + m% = %-.25-22 +su-%= 100 (kg-m?)
Momen dong lrong ctia hé ban dau: Ly =10,
Khi nguoi cach true quay 1m thi momen déng luong coa hé la: L, =L,
Ap dung dinh lujt bao toan momen déng ligng, ta cé:
Ly - 250.0,2

L, =L; hay 1w, = Lo, => ©) = L =00 =0,5 vong/s .

Chon A
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S—

Vi du 2: Mot ngudi ngdi trén mét chiéc gheé dang quay, hai tay cﬁm_-];;
qua ta, méi qua 3,0kg. Khi ngudi dy dang tay theo phuong ngang, cic
qua ta cach truc quay 1,0m va ngudi quay véi toc dd gdc 0,75radfs. Gi
thiét mé men quan tinh clia hé “ngudi + ghé” 13 khong ddi va bing
3,0kg.m?. Sau d6 kéo qua ta theo phuwong ngang lai gan truc quay cich
truc quay 0,30m. T6c dd goc mdéi cua hé “ngudi + ghé™.

A. 1,5rad/s B. 1,9rad/s C. 1,1radfs D, 0,5 rad/s
Phan tich v hudng dan gidi

Coi nguoi, ghé va qua ta la mét hé.

Ap dung dinh lut bao toan mé men déng luong cho hé ndi trén ta
Li=L— hot=ho:

Véi: T1=3+2312=9 (kgm?)
I:=3+2.3.(0,32= 3,54 (kgm?)

Loy _9.0,75

Do do: == —=19(rad
o do: a» 1 3,52 (rad/s)

———

Chon B _

Vi du 3: M¢t dira tré, khdi lugng M ditng ¢ mép mét san quay c6 ban kinh
va m& men quan tinh §. San dung yén. B6 qua masat ¢ truc quay. Paa tre
ném mot hon da khéi lwong m theo phuong ngang, tiép tuyén véi mép
ctra san.Toce d6 cita hon da so voi mat datla v, Hoi:

a) Toc db géc ctia san quay.

b) Toc dd dai cua dira tre.

Phan tich va hudng dan gidi

Coi san, dira tré va hon da 1a mot hé. Thol gian ném da 1a rat nho ta co the
bé qua xung cia md men lirc tac dung vao hé va coi md men déng luong
cuia hé 1a bao toan trong thdi gian hirong tac.
M5 men ddng luong clia hé ngay triege khi ném da la Lo= 0 (san, diza tré, di
dung yén)
M6 men déng luong ciia hé ngay sau khi ném da la:

Lhe= Lsan+ Lire +Laa ; Lne= Io + MR? + mvR
Ap ﬁung dinh luat vao toan md men dong luong:

L= 0 = (I+ MR*)o + mvR =0
-mR

I+MR?
~mvR?

b) Toc dd dai chia dira tré : v=mR=m_T
+

a) Toc do goe cua dura tré o=

274
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ﬁﬁg 4: M6t thanh manh, déng tinh, dai 0,5m, khéi lveng 0,4kg. Thanh co
thé quay trén mét mit phing ndm ngang, quanh mét truc thing ding di
qua khéi tim cia nd. Thanh dang dimg yén, thi mdt vién dan khéi lueng
3,0g bay trén mit phing ngang clia thanh va cim vao mgt dau thanh.
Phuong cua van toc clia vién dan lam véi thanh mdt goc 60°. Vin tée gée
cua thanh ngay sau va cham la 10rad/s. Hoi tGc d§ ctia vién dan ngay
trwde va cham 13 bao nhidu?

A. 1,28m/s B. 1,58m/s C. 2,18m/s D. 3,28m/s
i ®@han tich va hueng ddn gidi
Mé men dong lugng cia dan ngay trudc va cham:
I . . 0,5 3 o ” :
. 2 03103 2 Mg, 3
1a mv.ZSmﬁﬂ 3.10 575 v =0,650v GDT}-"
Mb men déng luong cia hé ngay sau khi é,"' _

vién dan cim vio thanh:

Lh=

1 2 12 [1 2 -3 2]
M2 +m— || 40,52 +3.103(0,257 | < 0,835
12 ”“4]“’ ik

Ap dung dinh lujt bao toan mé men déng lwong:

0,835

Li=Limvs= =1,28 Chon A
w=Limv &0 (m/s) Chon

Vi du 5: Hai qua ciu, mdi qua khdi lwong M = 2,0kg duoc géi'n & hai dau
thanh manh khéi lwong khdng déng ké dai 50,0cm. Thanh c6 thé quay
khéng ma sat trong mit phing thing dimg quanh mét truc ndm ngang
di qua tdm clia né. Khi thanh dang ndm ngang thi 6 mét cuc matit ¢d
khéi hrong m= 50,0g roi vao mét qua cdu vao mdt qua cdu va dinh vao
d6. Téc do gde clia hé ngay sau khi cuc matit roi vao?

A. 0.44rad/s B. 0.15rad/s - C. 3,5radfs D. 6.5rad/s |
Phén tich va hutng dan gidi
Coi thanh voi hai qua cdu va cuc
matit la mét hé. Vi thoi gian va cham
14 rat ngdn va khéi lrong ctia cuc Truc quay \ Cuc matit i
matit rat nhd nén ta ¢6 thé béd qua -
xung ciia md men luc tic dung vao

hé va coi md men ddng hrong ciia hé
1a bao toan trong thdi gian va cham.
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M men cha hé ngay trwés khi va cham

{mé men ding luong cha cue ma Hi) [ L, = mv%

Mg men ddng hrong cla bé ngay sau va cham i

Ly =T [21 vm[%]!]w vail= M(%T':- La=(2M+ n".)%m

Theo dinh ludt bao tokn mé men déng leemg :
2
Ly=L; = (2M+ m}]-;m =mv%

2mv 2-0,050-3,0

Suy ta: w= =
Y Ea: {2M+m)-1  (4,00+0,050)-0,50

=0.15vad /5

Chon B

Dang 10:Tinh ding ning cia vt ran trong chuyén déng quay
quanh mt tryc cd dinh

PHUONG PHAP
Vigt cing thirc tinh déng niing cie vit hode hé vat Wa= %]mz

I
* Néu d€ bai cho mo men quén tinh vi 48 46 goc thi ta dp dung chng thire,
Néi Q€ bl chira cho | vi o thi @ tim moémen qudn tinh v tc di gix
theo céc dai luomg déng hoe, ddng Iye hoe hoje dp dung cic dinh Tudt

@ vi by MAU:

Vi dy 1: Mt shn quay hinh try o6 khéi lwong B0kg v €6 ban kinh 1,5m.
San bit ddu quay nhi mét lyc khing d&i ndm ngang, c6 46 lon 500 tie
dung vao sin thee phuong BEp tuyéh véi mép sin. Tim déng ning cia
shn sau 308
A 281K)

B. 221257 C. 23125) . 184255

Cry TNHE MTV DVVH Khiag Vidt

-
Viin bt goc olia san sau 35 :-wvrt-gaé-B,D-EEnadfs
Ding ning cha san sau 3 Wy -%Iw: - ;90-{25,0}’ - 28125]
Chen C
Qang 11:Tinh d§ng ndng cia vit rdn trong chuyén ddng lin.
imtru'm: PHAP
Ap dyng ebng thivc W - l!mvul-b %'Im-i v xdc dinh che 48 hrong trong
céing thirc & fim ddng ning,
@ vi Dy MAu:

fvi du 1z Mt cdl dia hinh try dic khil eeng M = 14kg vb bén kinh
R =85am lin trén mjt mit ban ndm ngang véi tic 4§ 15an/s.

£} Vin tdic tirc thid cia dinh dia dang En la bao nhigu?

ET{}'{: [its) gdc cha dia da.ngqu.n_v I bag nhiéu?

L]

Biing ning ctia dia I bao nhidu?
Phar tich v humg ddn gidi

1) Toe d olia mdt vit dang 1an la vdc dd khal tam cia ng.

T dé cua dinh dia gip ddi t5c 45 &y nén:

Vaen= 2 = 115 {enfs) = 30 (e fz)

t) Toc di goc cia dia dang quay la:
== 2 (rad /)= 15 ()
0 DMng nang coa dia:

Ta ot méd men quin tinh 461 véi khéil tim:

a0

Phan tich vd hurmg din gidi
& men quan Wnh ca san d&i voi truc quay coa né:
. 1 1
I=EMR1=E-80-(I.SD}1:BDI;ng
M6 men quay cua lwe tie dung vao san:
M =F-R = 500- 1,50 = 750M.m
M 750

Gia toc glicct‘:as-hnsauh:'r—l 5

%k&ﬂﬁt&da’s’

-3

28

1= 1mr?
2

et

Em\ﬂn’= =

1 3
3 'M"il

2
FRT LIV
WEME

1
W= =lw? +
2

=W= 2_1,4_[0.1512 =0,024]




Cim nang luyén thi DH Vat Li, tdp 2 ~ Lé Viin Virh

Dang 12:Bai tap ap dung dinh li dong nang trong chuyép
dong quay.

N

PHUONG PHAP
Ap dung cong thirc: A = AWs d& di tim lic hoéc céc dai luong lién quan,

M Vi PU MAU:

Vi du 1: Mét qua béng <d khéi luong
0,12kg duoc bude vao ddu mot soi day
luén qua m3 16 thung nho & mit ban
(hinh v&). Lic d8u qua bong chuyén
déng trén duong tron , ban kinh 40cm,
voi toc d¢ dai 80cm/s. Sau do ddy dwoc
kéo qua 16 xudng dudi 15 cm. Bo qua

ma sat voi ban. Hay xac dinh:
a) Téc do goc chia qua bong trén dudng tron mai.

b) Cong cia lyce kéo.

®han tich va hudmg dén gidi
a) Toc dd goéc cua qua béng khi day chua kéo:
w = %= g—g—= 2(rad/s)

Goi w2 la toc d6 goc ciua qua bong sau khi ddy duoc kéo qua 16 xudng dué
Ap dung dinh lujt bao toan mé men déng luong:

Li=L: 2 hor=l2m2
_ Loy mR{ow, a0t

I,  mRI (40-15
b) f\p dung dinh li déng ning:

= @2 2="5,12(rad /s)

A=AWs= %Iztu% —%Ilm% = %mR%mﬁ - %mR’%mf
Thay sé: A =0,06 (J)
Vi du 2: Cong can thiét d¢ tdng tdc déu mot banh xe tir nghi dén t6c dd
g0c¢ 200rad/s 1a 300C] trong 10s. Tim momen hyc tic dung vao banh xe?
A. M=30Nm B. M =40Nm C. M =50Nm D. M =60Nm
®han tich va huong ddn gidi
Theo dinh 1y bién thién déng ning: A = AWa=Wa—Wao
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1

2ZA  2.300

w*

Giatbc gocchavat: o =mo+yt=>y= %_%g—zn (rad/s).

Momen luc tac dung vao banh xe la: M =Iy=0,15.20 = 30 (Nm)
Chon A

©Dang 13:Bai tap ap dung dinh ludt bao toan g ning trong
chuyén déng quay.

PHUONG PHAP
Bai tap lai nay chi yéu ap dung dinh luit bao toan co ning cho vat rén c6
truc quay & dinh ndm ngang trong trudng hop bd qua ma sat. Do d6 khi
Phan tich va huong dan giai ta ap dung céng thic: ;

W = Wy + Wa = mgho + %mﬁ ~ hing &
Trong &6: hc = I(1 - coser) d6 cao khéi tim ctia vat rén so véi méc ta chon

thé néng bing O, [ 12 khoang cach tir khéi tam dén truc quay, o 1a goe |
‘gilra duong thang néi khéi tim va truc quay so vdi phuong thing ding,.

@ vi DU MAU:

Vi du 1: Mot cdi obt dai 2,5m ditng cén bang trén mit dat nim ngang. Do |
bi dung nhe cdt roi xudng trong mit phing thing ditng. Gia sir diu dudi
cua cot khong bi truot. Tinh toc dd cha dau trén cia cot ngay trude khi no
cham dat. Lay g =9,8m/s%.

A . v=77Tmfs B. v=8.6m/s C. v=6,8m/s D, v=10m/s

®han tich va hudng dan gidi
Chon goc th&'nling & mit dat. Ap dung dinh ludt bao toan co nﬁng cho cHt &
vi tri thing ditng va ngay trudc khi cham dat, ta <

2
AWe=- AW = -—If.o -mg = % E];-ml o’ —mg- = %mlz-{% =mg%
= v=[3gl = 3.9,82,5 (m/s) =86 (m/s)
Chon ddp én B

Vi du 2: M6t rong roc khdi lvong M, ban kinh R, ¢6 thé quay tw do xung

quanh truc c& dinh cua né. Mot soi day quan quanh rong roc va dau tu do

ctia ddy c6 g&n mdt vit khdi lugng m. Giit cho vat dimg yén r8i tha nhe ra.

Khi vt m roi xudng duoc mdt doan béng h thi tdc 46 ctia né & thoi diém do
Lco phu thuéc ban kinh R khéng?
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Ciim mang bayém thi BH Vit Li, tdp 2 - L Viin Virk
Phn tich va faamg diin gidl
Chen mie tinh the ndng tai chiin 43 cac h 13 0
Co ning ctia bé ban diu: W="Wr=mgh
Corning cia hié khi vat noi d&n O
W= War + W,

-llr:a’+1m\ri
2 2

2 1

(v | + —myvi= —
2 4

I

L8 .

11
22

mwt i|-_r|-\.|-= - E my?
2 [

3 xv - mgh v - [

Theo DLET condng ta oo W =W =

Viiy: The d cia wit khéng phy thudc R

(1 BAI TAP VAN DUNG:

Cau 1: Hé co hoe glm mit thanh AB ob chifu di I, khi luomg khéng diing
kE, diu A cia thanh duge gin chit digm o khil legng m va ddu B i
thanh duoe gin chit digm b khél lugng 3m. Momen quin tinh cha hi dil
wal e vuding goc voi AB va di qua trung difm ciia thanh la

A T=ml B. I=3mP. C.1=4&ml, D. [=2mP.
Phan tich v hudng diin gidi:

Momen quin tinh cla hé doi voi

truc vudng goc vii AB va di qua I

trung diém cia thanh la

T=myn? + myet
2 1250 Sy
=m—+3Im.—=ml",
4 4

m(ﬂ_rﬂ 3m
A B
Chon A.

Cau 2: Mijt thanh OA ding chit, tigt didén d&u, co khdi lugng 1 kg Thanh o
thit quay quanh mdt trye oF dinh theo phuong ngang i qua du O v
vudng gic vl thanh. Bdu A cla thanh duge treo bing sci diy o khi

fgng khéng dang k& B qua ma sat & true quay, 1§y g = 10 mys®. Khi thank|

& trang thai can bing theo phuong ngang thi diy treo thing dimg, viy lo
ciing cia diy la

A1ON. B.IOM. C.20N.

Pher uch v fusing diin gidi:
Khi thanh cin bing:

D.50N.
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pOC-TOA R
gr-r,%-%ﬁ-an. 2
ChonD C T

o] =5 A
r

cau 3¢ Tad thid diFm t = 0, mét vt rin bit d5u quay quanh mdt true off dinh
xuyEn qua vt vl gia tic ghc khing A0 Sau 5 5 nd quay dge mit goc 25
rad, Vin t6c gbe tire thii cia vt tai thid didm t=53 13
A5 radfs, B 15 radfs. C. 10 rad/s.
Phén tich v husing din gidt
e SMSSnéquajduvcnﬁt;&lsmdnéniﬁbLEumm
% Vantﬁ'csﬁctﬁcﬂ-\ﬁi:ha it tai thid difm t = 5 s larw = = 2.5=10rad/s.
. ChenC.
| cau 41 Mt vt rin dang quay quanh mbt tre of dinh xuyén qua vat.
Cée difm trén vit rén khing thude truc quay
A. quay duec nhing géc khéing bing nhau trong ciing mit khoang thai gian.
B. & ciing mét this dim, eb cling vina the goc.
C. & cling mét thi diem, khéng cing gia téc gée.
D. & cling mit thi difm, co cing van tée dii.
Phan tich v hudng din gid:
Trang cling khoang this gian dt cic difm cia vit tin d8u quay duge cing

]

g

D. 25 rad/s.

= Pradjs’.

mét goe dy, do dé cic digm naycéuang\-a..ma:ﬁ;..--u:i—‘: va ciing gia

ﬁg&cr:%.[)uﬂﬁhcm

v = oR nén cic difm ndy ob van tde dii khie nhau nén D sai. Viy chon B
Céu 5: Mgt vt ran dang quay chim diin d&u quanh mét truc of dinh xuyén
qua vat thi

A tich vin te goc vA gia téc goc 1a 58 m,

B, vén t gde Tubn cbgid tri am,

C. gia tic ghe ludn o6 gid tri dm.

D. tich vin tic zéc vh gia 16 goe 1 56 duomg,




Céim mang luyén thi BH Vit Li, tip 2 LE Viin Vink
Phein tich vd hudng din gid:
Vit rin quay chim din déu, néuw > 0 thi r<0 vanfue<0tht
y»0=wy<0.Chon A

Chu 62 Mt aguin dang dimg & mép cia mdt san hinh tron, ndm ngang, S
6 thé quay trong mit phing ndm ngang quanh mét truc of dinh, thé."l
ding, di qua tim san. Bo qua cic luc can. Lic diu sin va ngudi ding vy
Néu ngwbi &y chay quanh mép san theo mgt chifu thi san
A, quay ngwoe chifu chuyén déng clia nguii.
B. vin dimg yén vi khéi heong cia sin ldn hom khéi huomg cha nguii,
C. quay cung chifiu chuyin ding cba nguid 1l sau 6 quay ngwee lai,
D. quay cung chifu chuyén déng cia ngudi,

Phan tich od hudmg din gridis
Ban ddu momen déng lwong ciia hé {nguiri va ban) bang 0
Khi nguoi chay quanh mép ban theo mt chifu s& o momen déng lrong i
L1 vé bitn o6 momen ding luong L:
Theo dinh lufit bao toan momen ding lugng Ly +Ly =0=L; =-1;. Do d
ban s quay theo chifu nguge voi chifu chuyén diing cia ngwed. Chon A,
Cau 7: Mit banh xe co momen quén tinh 461 voi bruc quay A of dinh 1
kgm?® dang dimg yén thi chiu tic dung ciia mt momen lye 30 N.m 48 v
truc quay A. Ba qua moi lue can. Sau bao Jau, k& tir khi bit ddn quay, biny
xe dat 451 viin 15 gdc ob d5 16m 100 rad/s?
Al2s B.15s C.2s

Phn tich v hiaimg dén gidi:
Phuong trinh ding e hoe cia vt téin quay quanh truc of dinh 1
% =5rad/s?.

D308

M:Iy:r:MT

KE tir khi bit dau quay, thoi gian d€ banh xe dat t6i van toc goc oo 46 la
100 eadys L m-thn-L’_;l'Lmﬁ_mmc
T

C3u 8: Phit bi€u nio sai khi ndi v& momen quin tinh cia mét vit rin ddi vi

mét truc quay xdc dinh?

A. Momen quan tinh cia mét vat rin ludn fuén duong,

B. Momen quan tinh cia mt vt rén of thi duong, of the dm thy thude vio
chiffu quay clia vat,

C. Momen quan tinh clia mot vit rin dic tnmg cho mire quan Hnh cia vit
trong chuyén ddng quay.

. Momen qudn tinh ciia mit vt ran phy thudc vao i trf truc quay.
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: Fhuin tich vd fusimg din gidi:
D vao dinh nghia v& momen quan tinh: 1=Zm,—!.2=ri' o gid tr duomg
i

wi T phu thudc vao vi tr truc quay vi dic trumg cho mite qudn tinh cia vat

trong chuyén ding quay. Do d6 B sai. Chon B

| cau 9 Mt binb xe dang quay véi Wit 45 goc 24 rad/fs thi bj him. Binh xe

quay chim din d€u vei gia vc goc ob 44 16m 2 radis®. Thid glan tr lic him

dén bic banh medl'.rhg]:':

A s B.Es C.12s
Phn tich vd Fasimg dén gidi:

Taed w=oy +11=>E=L;”9--0j—§4-125.(:hm3

D.lés

£au 10: Vit rn thir nhit quay quanh tryc of dinh A1 6 momen ddng luong
lis Ls, mamaen quan tinh &8t véi true A1 B T=9 kgm VAt ein thir lai quay
quanh truc of dinh A: of momen ddng lugng 15 Ls momen qudn finh 48
wgi tryc Ae 3 T = 4 kgt Bigt ding niing quay clia hai vt rdn trin 13 bang

mhau. Ti 5o h bing
Ly

i 2 a 3
A — B. = C -, D=
9 3 4 2
han tich ra hussmg diin gidi:
1 3 _ iy it 3
- Taod Wy =Wy e T ? = Ly :-i- ﬁ:E

Ly, Lo 93 3

- EJ; =ﬂ-gi- = IE=-2- Chon D.

Caer 11: Mot vt ran quay nhanh dan du tir trang thil nghi quanh mjt truc
& dinh. G ma vt quay duee sau khoing thai gian t, ki i e vit bit diu
quay b 18 val
AR, B.t ok

Phan tich v g 4in gid:

Vit rin quay nhanh din d&u tir teang thii nghi nén o6 gia tic géc I hing s&

{7 =¢onst) v vin e gée lie div bing 0 (g = )

D3

= m-%ﬂ“ = ap ~1°, Viychon A




Cim nang luyén thi DH Vat Li, tip 2 - Lé Vin Vink

—

o
Cau 12: M6t vit ran quay quanh truc c§ dinh A dudi tac dung ctia mome,
lwe 3 N.m. Biét gia td¢c géc cua vét ¢6 dd 16n bang 2 rad/s%. Momen qu,
tinh ciia vat d&i voi truc quay A la
A.0,7 kg.m?, B. 1,2kg.m?. C.1,5kg.m2 D. 2,0 kg.m2,
Phan tich va huomg ddn gidi:
Taco: M=ly=1 =%=% =15kgm?. ChonC

C3u 13: Mot thanh AB déng chat, tiét dién déu, chiéu dai L duge do niy
‘ngang nhd mét gid 4o & ddu A va mét gia d6 & diém C trén thanh. Néu gi;
d6 ¢ dau A chiu 1/4 trong luong cia thanh thi gid d& ¢ diém C phai cagy
dau B cha thanh mét doan

2L 3L L L
A= W B. 25 et D. =.

3+ % 4 “i5 23

@han tich va hudng dén gidi:

Piéu kién can bang clia thanh-AB:

F+FK+P=0 : ® £,
Mg (F }+ Mg (E; )+ Mg {P)=0 (2)
Tir (1):F2=P-FI=P-%P=-2—P @ Ffa ¢ |c B

] |
Tir (2): AB.F, -GBP+CBE, =0 ‘[ O\
1 7 i T

CB=—(GBP-ABR)=—| —P-=P|== 5
N Fz{ ) 31’[2 4 ) 3 F
Viy chon C

Cau 14: Momen lue tac dung 1én vit rdn 6 truc quay cd dinh ¢ gia tri

A. bang khéng thi vat ditng yén hodc quay déu

B. khéng d6i va khaic khéng thi Tuén lam vit quay déu

C. duwong thi luén lam vit quay nhanh dan

D. &m thi ludn 1am vat quay chdm dan

@hén tich va huimg dén gidi:

Phudmg d6ng luc hoc cita vat rin quay quanh mét fruc ¢& dinh: M =ly
- Khi M=0=y=0.Dodé A dung
i KhiM=constva M#0=y#0.Do d6 B sai
. - Da&b.cia M phy thude vao chiéu duong quy wéc, khi chon chiu quay i
chi€u duong thi. M > 0 méi lam cho vat quay nhanh dan. Do d6 CvaD la
chira chinh xac. Chon A.
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5k "03“ 15: Mbt ban tron phang ndm ngang ban kinh 0,5 m ¢ truc quay 8 dinh
thing dung di qua tim ban. Momen quén tinh cta ban d&i voi tryc quay
nay 12 2 kg.mZ Ban dang quay déu véi toc d6 goc 2,05 rad/s thi nguoi ta dat
nhe mot vat nho khoi lugng 0,2 kg vao meép ban va vat dinh chat vao dé. Bé
qua ma sit ¢ truc quay va stc can cha méi trudng. Téc dd goc cua hé ban
va vat la
A.0,25rad/s B. 1.0 rad/s C. 2,05 rad/fs D. 2 rad/s

Phan tich va hucmg dan gidi:
. Theo dinh luat bao toan momen dong luong: Lo, =L,

véi I, 1a momen quan tinh ciia hé (ban va vat)

[, =1; + mR? =2+0,20,5" = 2,05kg.m".

S =0y .-It—-- 2rad/s. Chon D.
I

Cau 16: Mot rong roc ¢6 truc quay ndm ngang ¢ dinh, ban kinh R, khéi
leong m. Mot soi day khdng dan ¢6 khdi luong khong dang k&, mgt dau
quén quanh rong roc, dau con lai treo mét vat khdi lwvong cling bang m. Biét
day khong trugt trén rong roc. Bé qua ma sét cia rong roc véi truc quay va
sttc can cita mdi trudng. Cho momen quén tinh clia rong roc ddi voi truc

quay la 1=%mR2 va gia toc roi tu do g.

X B . £ Cg D. 28
3 2 3
Phan tich va hudng dan gidi:
- Phuong trinh ddng luc hoc cho chuyén déng quay cia rong roc:

M:T.R-:ly::»T:I;—z (1)

- Dinh ludt Il Niuton chovat: P -T=ma (2)

Tir (1) va(2) ta suy ra:
m 2
mg--—lja=ma¢::-a= mgT - lg 2:-33. Chon D
R m+ —- —mR
R* 2
RAC R

C3u 17: Mot thanh manh ddng chat tiét dién déu, khéi lvong m, chiéu dai |,
¢6 thé quay xung quanh truc ndm ngang di qua mdt dau thanh va vudng
géc voi thanh. Bo qua ma sat & truc quay va siic can clia mdi trudng.

- e , * - e - i 3 s -~ -
Mbmen quan tinh cia thanh ddi véi truc quay 1a 1= -jml2 va gia toc roi tw
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Cam nang luyén thi DH Vit Li, tap 2 — Lé Vin Vink

T,
do Ja g. N&u thanh duoc tha khdng van téc dau tir vi tri ndm ngang thi ki
tGi vi tri thang dung thanh cé téc d6 géc w bang

28 38 38 8

= B. |— C .= D. )=

A 3l 1 21 V3l
Phdin tich va huong dan gidi:

Chon gbc thé' nang tai vi tri chia khéi tam liic thanh thing ding

Theo dinh luat bao toan conang: = L i6? = mgh

2m
I { 8
VA TE R e v he D Sgs } / _Chon B
3 2 mlz

Cau 18: Mot vat ran quay quanh mét tn_:_l: 6 dmh di qua vt c6 phuong trinh
chuyén dong ¢ =10+ t? (o tinh bféng rad, t tinh bang gidy). Toc d6 goc v
goc ma vit quay duoc sau thoi gian 5 s ké tir thoi diém t=0 l4n luot 1a

A. 10 rad/s va 25 rad B. 5rad/s va 25 rad
C. 10 rad/s va 35 rad D.5rad/s va 35 rad
@han tich va hutmg dén gidi:
|m _99 5t -25=10rad/s
. dat :
Iq>= 10 + t* = 5% = 25rad
Chen A

Cau 19: M6t dia phang dang quay quanh truc c¢& dinh di qua tdm va vudng
goc véi mit phing dia véi t8c dd goc khong d8i. Mot didm bat ki ndm ¢
mép dia
A. khéng ¢ ca gia tdc huéng tim va gia td¢ tiép tuyén
B. chi ¢6 gia tdc hudng tim ma khéng cd gia tdc¢ tiép tuyén
C. chi ¢6 gia toe tiép tuyén ma khéng cé gia t6c huéng tim
D. c6 ca gia toc hudng tam va gia toc tiép tuyén

‘ @hén tich va hubng dén gidi:

- © khong d6i suy ra vat quay déu

- Khi dia quay, mot di€m bat ky ndm & mép dia cich truc quay mét khoang
s& chuyén dong tron déu va chi c6 gia t6c hudmg tam, gia tdc txep tuyén
bang 0. Do &6 A, C, D sai. Chon B
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B il C
¢au 20: M6t thanh cing dong chit cé chiéu dai 1, khéi lwgng m, quay quanh
mot truc A qua trung diém va vudng goc v6i thanh. Cho momen quan tinh

cia thanh 451 véi truc A Ia 1=%m12. Gén chit diéim <6 khai Iuong m/3
vao mot dau thanh. Momen quén tinh ciza hé doi véi truc Ala

1 .3 1304 .n 4 2 1 -
. —ml B. —ml C. —ml D. —ml
% & 12 3 ' 3
Phan tich va huéng dan gidi:
Momen quan tinh cua hé ddi véi truc A la:
X 12 :
kgt eds 1 2 —— ]
3 4 6 < =
Chon A ®
m/3 A

Cau 21: Coi Trai Dat 1a mdt qua cdu ddng chat c6 khéi luomg m = 6,0.10% kg,
ban kinh R = 6400 km va momen quan tinh ddi voi truc A qua tam la

%mRz. Lay © = 3,14. Momen ding lugng cia Trai Dat trong chuyén dong

quay xung quanh truc A véi chu ki 24 gid, <6 gia tri bing

A.2,9.10% kg.m?/s, B.8,9.10% kg.m?/s,
C. 1,7.10% kg.m¥s. D. 7,1.10® kg m¥/s.
Phén tich va hudng dén gidi:

Momen ddng lugng cla Trai Dit trong chuyén ddng quay xung quanh truc
A véi chu ki 24 gio:
L=lo=12Xs2mg2 2%
T 5 T
2'{ 24
= 5-6,010 {6400, 103)

33
Saaeeg = 7110 kg.m?/s.

Chon D
Cau 22: Mot dia tron phang, ddng chat c6 khéi lugng m = 2kg va béan kinh
R = 0,5 m, Biét momen quén tinh d61 vdi truc A qua tam ddi ximg va vudng

gdc voi mit phang dia 12 %mR’». Tir trang thai nghi, dia bit d4u quay xung
quanh tryc A ¢§ dinh, dudi tac dung ciia mot luc tiép tuyén voi mép ngoai
va déng phing véi dia. B qua cac luc can. Sau 3 s dia quay duoc 36 rad. D
lom cha lyc nay fa

A.F=4N. B.F=3N. C.F=6N. D.F=2N.



- Cém nang buyén thi DH Vat Li, tap 2~ Lé Vin Vinh
. Phan tich va hutng dan gidi:
- Phuong trinh ddng hoc cia chuyén déng quay:

1 29 236
== o> y=—="—=8radfs
p=1t Dy T2

- Phuong trink ddng lyec hoc cha vat rin quay quanh mét truc ¢& dinh:
M=1Iy
Iy ; mRYy
Miat khac: Iy=FR = F==E-= R. =EmRT=4N. Chon A
Cau 23: Mdt vat rén quay QHanh mét truc c& dinh dwdi tac dung clha momen
lgc khéng ddi va khac khdng. Trong trudng hop nay, dai lJugng thay d6i la
A. Momen quén tinh cta.vat déi vdi truc.
B. Khéi luong cua vit
C. Momen ddng luong cua vat d6i véi truc do.
D. Gia tdc géc cua vat.
@hdn tich va hudng dan gidi:
Tacd: M=ly= %’- = Dai luong thay déi lam momen ddng lugng. Chon B,

Cau 24: Tir trang thai nghi, mdt dia bit ddu quay quanh tryc ¢d dinh cha no
voi gia i8¢ khong doi. Sau 10 s, dia quay dwge mét goc 50 rad. Goc ma dia
quay duoc trong 10 s tiép theo la

A, 50 rad. B. 150 rad. C. 100 rad. D. 200 rad.
Phan tich va. hudng dan gidi:
- Goc quay trong 10 s ddu la:
2 2.50
==y’ = =ﬂ=—--‘lrac‘1,r'52
P Y ; Y t2 102

- T&c dd goc tai thoi diém 10 s d4u tién Ja:
g =yt =10rad/s
- Géc quay trong 10 s tiép theola:
@= a)ut+-%-;t2 = 10.10-1-%1.]02 =150rad .

Chon B - "

C&u 25: Mot vat ran quay nhanh dan déu quanh mét truc ¢ dinh, trong 3,14
s téc dd gdc cla nd tang Hr 120 vong/phit dén 300 vong/phit. Lay n = 3,14
Gia téc géc clia vat rdn c6 46 16n 13
A.3rad/s? B. 12 rad/s? C. 8 rad/s? D. 6 rad/s?
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: Phan tich va huomg dan gidi:
. oy =120 vong/phut =4nrad/s; © =300 vong/phat = 10nrad/s
w-wy 10n—4n
3,14 b

cau 26: Momen quén tinh ciia mét vat rdn d6i véi mét truc quay & dinh

[‘.
T

w=lg +yt=>7y= = 6rad/s®. Chon D

A. Co gia tri duong hodc am tuy thude vao chiu quay cua vit rin.
B. Phu thudc vao momen cua ngoai luc gy ra chuyén ddng quay ciia vat ran,
C. Péc trung cho mirc quan tinh cha vat tin trong chuyén ddng quay quanh
truc dy.
D. Khéng phu thudc vao su phan bd khdi luong cta vat rin déi vai truc quay.
Phan tich va huong ddn gidi:
. Momen quan tinh ctia mét vat rin d6i v4i mét truc quav ¢d dinh khéng phu
thudc vao momen cha ngoai luc gay ra chuyén déng quay caa vat rin. nén
A sal
I=> mr? =1 ¢6 gia tri duong va 1 phu thudc vao su phan bd khdi luong
1
clia vt ran @61 véi truc quay nén B va D sai.
- Momen quan tinh cia mot vat la dai lugng déc trung cho mirc quan tinh
cua vit rin trong chuy2n déng quay quanh truc ay. Vay C dung.
Chon C.
Cau 27: Mot banh da dang quay déu quanh truc e§ dinh ctia né. Tao dung
vao banh da mt momen ham, thi momen dong lugng cua banh da ¢ dé
lén giam déu Hr 3,0 kg.m?¥/s xudng con 0,9 kg.m¥/s trong thoi gian 1.5 s.
Momen ham tac dung {én banh da trong khoang thoi gian dd c6 d6 lon la
A.3,3N.m B.14 N.m C. 14 N.m .33 N.m
®hdn tich va huéng ddn gid:

- Tacd: Ly =Ly =Howy —w;)
- Mat khéc, trong thoi gian 1,5 s: @, =a; + 7t
Suyra: L, -L =I{e; -og) =Lyt
+ Phuong trinh chuyén déng vat rin quanh truc ¢& dinh: M =Ty
a1, 1§5=3

1,5
Dau "-" cho thdy momen ham cé tac dung lam giam t6c dé quay ctia banh
da. Chon C.

Ly-L,=I{w; —e)=Iyt=Mit=>M= = -1,4N.m
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Cilu 28: Mt vit rin quay nhanh dan d8u quanh mit truc of dinh. Tai t=g
tic 46 goc cla vit 1w, K& tirt =0, trong 10 s 38w, vét quay duge mét g,
150 radd vh trong gidy thir 10 vit quay dups mét goe 24 rad. Gia trj chac,
A 25 radis B.50rads C. 75 radfs
D, 10 radfs

Phin tich v by ddn gldl:
Chon gp =Dtai t=10;

Trong 9 s diu: q:,:m.,|,+%m’::-w,-90m0+4n.5r )

Treng 1005 diu: gy =ilnky +1E‘;!21::h 150 = Ty *50‘1"(2}

Trong gidy thir10: Apegy =0 = 24 =150 - = q = 126,
Thay van (1) va giai hé (1) va (2), ta suy ra wy = Srad/s . Chon B,

Cau 29: MAt vit rin quay guanh mit tryc cfi dinh, c6 momen quan tink
khang d5i 46 vai truc niy. New momen luc tie dyng khic khéng va khirg
di thi vit s& quay
A i gia the goc khing di.
C. chidm diin déu rdi dirng hin,
M=ly=const = Vil khing ddi = y khing di. Chon A

Cau 30: MGt dia trisn méag ding chil e6 dudng kinh 30 cm, khéi lugng 500;
quay déu quanh trye of dinh 4 qua tdm dia va vuling gdc voi mit phisy
dia. Biet chu ki quay coa dia 1a 0,03 & Chng cfin thue hign dg lam cho i
dirng lai co 4§ lon fa
A B20].

B. wéi tc 46 goe khang doi

B.123] Ca93).
Binh 1i déng néing;:

DL246].

I, 2
Wy =W, = A e =0 —;Im =A
2 N
Wi momen quan tinh: 1= % mR? = -;-.0,5.0—':3—- 5,625,107
Tin s ghe @ =20, d{rad /3)

=A= “-;-.5.625,:0'3.2(59,4’ a123].

Chon B
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cau 31: Mt dia bit diu xoay quay quanh true of dinh cita nd véi gia the goe
khing ddi, sau 10s quay duoc gic 50 rad, Sau 208 ki tir lic bat din quay,
gl ma dia quay duce 13
A. 400 rad B 100 rad €. 300 rad
Phén tich vd hurng ddn gidi-

20 250 5
o P 10
o e

D 200 rad

1 2
==t
BT ST
. Sau 20 s k& v e bt dBu quay, goc md dia quay dupe La:
m:%n‘%].m‘:m,gmu
Gill32:Talt‘hﬁiﬂiﬁnt=0,mq‘rtvilr.inﬁtﬁuqua}'nhmhdiﬂﬂﬁulﬁhgng
thiéi aghi quanh mét truc o& diph A. O cic théi digm t vi & = 4b, momen
déing luomg ciia vat déi véi tmyc & 1n lugt 1a Liva Lo, Hi thire lién hé gitta
Livalzla

A, La=4Ls. B.La=2L. C.La=21a,

Phan tich vt husting diin gidi:
Tacd Ly =loy =Iyty; Ly oy =iyt
ﬂ%:%}:%:&:&h =4L,. Chon A
Cau 33: Mot binh xe dang quay quanh mft true o dinh () véi déng ning
10600]. Biét momen quén tink cla binh xe d& véi trac A 12 0.2 kg.m?. Téc 45
g clha banh xe la

D Li=4La

A 50 radjs B. 10 radfs . 200 rad/s D 100 rad/s
Phain tich vt husmg ddn gidi:

Bifng niing viit rn quay quanh mat truc of dink:
W, =%1m9 e ili;‘i: %f?hmmm. Chon D.

Céu 34: Mjt dia tron bt diu quay nhanh din déu 6 trang thil nghi quanh
tryc qua Mvhwﬁnggd:vu’im&tdj‘a,vtﬁsiaﬁcllﬁmdfs‘.ﬁauhmlﬁu,
K tir lie bt ddu quay, goc gilra vecty gia toz tiép tuyén vi vecto gia 9t cia
it difm nim trén mép dia bing 4577
Ads B.2s C.1s

Fhiire tich vd hudmz din gidi:
Vécto gia e tidp tuydh va vic to
gia toc hop nhau mit gée 457 :

D.3s
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T

=>at=an=>}'R=0)2R LEr T e =

/ 2 ! Fh =¥ :'I- at
=Y=('ﬂ)2':’tl‘-v’z=25 i a:'\ :

4 ‘ e

Chon B. : G|
Q 3 o ae )
\\“ f’

N m =

Cau 35: Mét vat rin dang quay quanh mét truc ¢& dinh xuyén qua vat.
Céc diém trén vét rin khong thudc truc quajr |
A. 06 cling gia tc goc tai cing mot thoi diém.
B. ¢6 cling téc d6 dai tai cing mot thai diém.
C. quay duoc nhitng goc khac nhau trong cing mét khoang thoi gian.
D. ¢6 téc d6 goc khac nhau tai cing mat thoi diém.
Phan tich va hudng dan gidi:
Trén mét vat ran thi moi diém d&u cé cung gia toc goc.
Chon A. '
Cau 36: Mot vat rén quay quanh nhanh din déu tir trang thai nghi quank
mot truc ¢ dinh xuyén qua vat. Sau 4s dau tién, vit rin nay dat toc d6 gic
12 20 rad/s. Trong thoi gian d6, mét diém thude vt rén khdng nam trén trye
quay quay dugc mét goc ¢6 dd 16n bing

A. 40 rad. B. 10 rad. C.20 rad. D. 120 rad
Phan tich va huéng dan gidi:
Tacod y= i’ N 204_0 = 4rad/s®.

» I
Mi Ap = -;:ytz = E.5.42 =40rad . Chon A.
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Ghpém 8 2
| CON LAC VAT L.

+ Con lic vat li 1a mét vat rin quay duoc quanh mét truc n3m ngang cd dinh.
+ Phuong trinb dao déng : a = acos(wt + @)
Trong do:
. Tanso goc: o= _mlgd
m: khéi lugng vat rén
I: momen quén tinh déi vdi truc qua.
d: khoang céch tir trong tim dén truc quay GQ.

. Chuky daodéng T=Zwog | L

® mgd
. Tansddao dong f= — = 3 4 mast
& 2 2n I
+ Ungdung:
- Po gia toc trong trirdng g.

m vi pu MAU:

Vi du 1: Coi con lic don 13 trudng hop dic biét cia con lac vat Ii: tir cdng

thire T = 2x J r cho chu k¥ cia con lac vét li suy ra cong thirc cho chu
ky clia con lic don.
Phan tich va hubng dan gidi:
Con lic don la truong hop dic biét cia con lac vat i khi xem vét m & ding
i tri ctim kh6i tdm cia con lic vit 1i

et ——

2
= I=md?=»T=2ﬂde -.ERJ-H— =2:t\/E trong d6 ( la chi€u dai cha
mgd S 2

con lac dom.

Vi du 2: Con lc vat Ii 12 mdt vat rin quay duoc quanh mdt tryc nam
ngang cd dinh. Duéi tic dung cia trong luc, khi ma sat khong dang ké thi
chu ky dao déng nho cia con liac
A. khéng phu thudc vao gia téc trong tudng tai vi tri con ldc dao déng
B. phu thudc vio bién d dao déng cua con lac
C. phu thugc vao khoang cach tir trong tim ca vt rin dén truc quay cia né
D. khéng phu thudc vao momen quan tinh ctia vat rin d8i véi truc quay

cuand
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@han tich va huimg dan gidi:
Tir cdng thirc tinh chu ky dao ddng clia con lac vat Iy:

T=2n #L
mgd

Ta co: chu ky dao déng clia con {dc vat li phu thude vao gia tSc trong
treong, momen quan tinh cha vit ran déi véi truc quay cta no, khdi lum\g
cia con lic va khoéng cach tir trong tam clia vat rin déh truc quay clia no,

Vi thé cau nay, chon C

Vi du 3: Mot con ldc vat li 12 mot thanh manh, hink try, dong chit, kh_a
lugng m, chiéu dai ¢, dao déng diéu hoa (trong mét mit phing thang
dirng) quanh mét truc ¢8 dinh nim ngang di qua mot ddu thanh. Bigt

momen quan tinh ctia thanh d6i véi truc quay da cho la l=-13:ml2 Tai noi

cé gia toc trong trong g, dao dong ciia con lic nay ¢d tan 56 goc la

28 ' JE 38 8

A. =, B. = = = = [— D. = ==

©=y3 2= Co=3 =y
Phan tich va huimg ddn gidi:

~ ar v » = - # v 1 .
T3n s6 gée cta con ldc vat li véi | =-§ml2 vad=—:

2
= W ]_ Chon C

VoI lml
3

Vi du 4: Mgt vat rin c6 khét lugng m = 1,5kg c6 thé dao dong quanh mot
truc ndm ngang dudi tic dung ciia trong lwe. Chu ky ctia cac dao dong
nho la T = 1,4s. Khoang céch Kr truc quay dén khéi tdm cua vat la
d = 10cm. Tinh mémen quan tinh I ctia vat d6t véi truc quay.

Ly g = 10m/s?.
A.1=0,075kgm® B.1=0,75kgm® C. 1=75kgm? D, 1=75kgm?’

Phén tich va huong dén gidi:

Chi ki dao g ciia con Ic vk ly: Tw2x o
{ mgd

mgd > 151001
4x? 4

Chon A,

=>1= 1,42 =0,075kg.m?
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@ BAI TAP VAN DUNG
cau 1: Mot vat rin 6 khdi lwong m = 1,2kg 6 the dao ddng quanh mdt truc
nim ngang dudi tic dung cua trong luc. Khoang cich tir truc quay dén
trong tim ciia vat la d = 12cm. Momen quan tinh cia vat d6i véi truc quay
© 1a1=0,03 kg.m?. Biét g = 10m/s?. Chu ki dao déng nho ciia vit 1
A.T=0,4s B.T=12s C. T=0,9s D.T=128s
Phan tich va hueong ddn gidi:
Ap dung cong thiec tinh chu ky con lac vat Iy:

I 0.0
T=2 = —_— = A
*mgd 121002 >

Chon dap an C

C3u 2: Mt con ldc vt 1i 1a mdt vit rin o6 khéi lugng m = 4 kg dao déng didu
hoa véi chu ki T=0,5s. Lay g = 10 m/s? va n>=10. Mémen quan tinh cla vt
d6i voi truc quay 12 0,05 kg.m? Khoang cach tir trong tam cia vit dén truc

quay ciand la.
A, 20cm. . B.25. C. 30em. D. 35cm.

@han tich va hudng dan gidi:
Theo bai ra ta co: '

s 2
T=2n _[ =d= 4n’l = 4'10‘0'0? =0,2m =20cm
mgd mgT?  4.100,5

Cﬁqn A.
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cglmym %3
HIEU ‘jNG DOPPLER

Dinh nghia: Hiu img D6p-ple 13 hién twong thay déi tan s8 song do ngug;,
séng chuyén dong tuong ddi véi may thu.

Giai thich hiéu iing Doppler:

Trudmg hop 1. Ngudn dm va mdy thu déu dimg yén,

Gia sir & thoi diém to tai A, ngudn dm-bat ddu phat ra am ¢4 van t5c v v}
chu ky T tir A bat ddu phat ra mdt mat séng cdu thir nhat. Lic nay & vi tri g,
may thu chwa nhan duoc dm.

o Thoi digm du
A B

Dén thoi digm t; =T, mat song thir nhat truyén dén B. Lic nay may thu b
d3u nhin dvoc &m truy®n dén. Ta cé quing dudng AB dlng bing bude
séng A .

Mit séng 2 Mit song 1

A }B
Sau mét chu ky T nira, titc la vao thdi difm t; =2T thi mit séng thir rhét

truyén di dwoc mot quang dudng A, lic nay mit séng thi hai truyé“n dén B,
thé'chd vao vi tri ctia mat séng thir nhat vao thoi diém t; =

Mét song 3 ﬁat séng 2 \at song 1
: Thai diém b

g

o

" Thoi diém t
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g
- Nhu vdy sau mét chu ky T cua song tir ngudn phat thi may thu lai nhan

duoc Am 1an thit hai. Difu d6 c6 nghia la chu ky cua séng &m ma may thu
nhan duoc trong trudong hop nay la nhw nhau. Ngudn am phat ra am co tan
56 bao nhiéu thi may thu sé thu dugc &m co ciing tin s6 dé.

Tir treomg hop ndy ta cd thé dinh nghia:

Chu ky biéu kith cua song (tive la chu ki cia song ma may thu nhan dwpc) la
khodng thot gian tinh tir lic maf song thit nht di qua mdy thu dén thot dicm mdt
song thir hai di gua mdy thu.

Va

Buc song bicu kién la quing diomg mé séng dm truyén dwoc ké' tit théi diém mdt

song thix nhat gap may thu cho dén thoi diém mat song thir hai gdp mdy thu.

Tritomg hop 2: Ngudn am chuyén déng véi van tdc vs, mdy thu dirng yén.
Gia sir 6 thoi diém to tai A, ngudn 4m bét dau phat ra am c6 vin téc v va
chu ky T tr A bat ddu phat ra mét mit song cau thir nhat. Lic nay ¢ vi tri B,
may thu chua nhan dwoc am.

&
A B

Dén thoi diém t; = T, mét song thir nhat truyén ¢én B. Luc nay may thu tai
B b3t d3u nhan dugc dm truyén dén.

Mat song 1
Mat song 2
A
-
S—— B
A v

Nhung do nguén am chuyén déng nén ¢ thoi diém t, =T thi ngudn dm &
vi tri A’ cach A mét doan AA'=v_.T . Lic nay né bat d3u phat ra mit séng
thit hai.

5 3 ~ 4. = A.B =
Tinh tir lc may bat ddu nhén duoc am thi can thém thoi gian T'= —— nia
v

* thi may thu lai nhan diroc 4m lan thit hai. Diéu d6 ¢6 nghia la thoi gian k&

tir liic mit séng thir nhat di qua may thu dén hic mit séng thir hai di qua
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—_—

méy thu1a T = A8 Hay néi cich khic chu ky biga ki¢h cita séng im m

v

may thu nhdn dwocla T'= A . Tit hinh v@ trén ta suy ra:

v
v v v
VeA-v, T O s =t
: Bt~ £
Tir d6 ta suy ra cong thirc tinh tan s8 biéu kién ma may thu ghi nhan duo,
tai B la: £=—"—f
V-v,

Tir diy ta cé: tan 56 ma may thu nhan dugc 16n hon tan s6 do ngudn an,
phat ra.

Trong khoang thdi gian cta chu ky bigu kién T', séng &m truyén duge
quang duong A'= A’'B. Quang dudng nay chinh la budc séng biéu kién ci,
song &m ma may thu nhan duoc.

Khi nguén &m ding yén thi budc séng biéu kién ma mdy thu nhén duocl
A=AB

Nhu vay, so véi truong hop ngudn am dung yén thi khi ngudn am chuyén
dong, budc song biéu kién ciha né da thay doi mét lwong la AA' = v,.T.

Tir trromg hop nay ta cd nhan xét sau:

Khi nguon am chuyén déng véi vin téc v, thi né ldam cho bubc séug bié

kién thay d6i mot buong ld v T = l’fi- . V6i T vd f 14 chu ky va tin 56 cia

song dm do ngudn phét ra.

Truong hop 3: Nguon dm dirng yén, may thu chuyén dong véi van tdc va
Gia sir ¢ thoi diém to tai A, ngudn 4m bét ddu phat ra 4m van téc v va chu
ky T tir A bat dau phat ra mgt mat song cdu thir nhat. Luc nay ¢ vi tri B,
mady thu chua nhan duoc am.

®
A B

Dén thoi diém t; =T, mit séng thit nhat truyén dén B. Liic nay may thu bit
dau nhan dugc 3m truyén déh.
Bat dau tir thoi diém 7,, mit séng thir hai bit dau truyén tir A, may thu bét
dau chuyén ddng tir B, @h B’ thi mit sdng thit hai gdp may thu.
Nhu vay, tinh Lir lic m3t song thur nhat gdp may thu tai B cho dén lac mit
sdng thir hai gdp may thu tai B’ song am chi phai truyén di quang duong
A'= AB'. D6 chinh la budc song biéu kiéh cia séng 3m ma may thu nhan
dugc. Chu ky dao déng biéu kién ma may thu nhan duocla T' = £ = AR,

v v

250



E‘.‘-

Cty TNHH MTV DVVH Khang Vigt

_—

So v61 budc song A khi may thu dimg yén thi khi may thu chuyén dong
budrc séng nay di thay di mot doan BB = v, . T

Mat song 1
Mt song 2
A
A
B
T

A Y ¥

Al B'

Tirhinh vé ta cé: A'+BB'=A e vT'+v, T'=vT & %4- Xno

-~ | <

f
Tir d6 ta tinh dugc tin s¢ biéu kién clia song am ma may thu nhan duoc la:
fog(Vva)
v
Tan s nay 1on hon tan 56 biéu kiéh { ma may dm nhin dugc khi né dimg
yén, Tir trudong hop nay ta co nhin xét sau:
Khi may thu chuyén dong véi van toc v thi nd lam cho budc séng biéu kién
thay 467 mot doan BB'-V,,T-=‘;—?. V6i T va £ * Id chu kyj va tén & bieu
kién ciia séng am do mdy thu nhin dugrc.
Bay gid ta van dung hai nhan xét & hai tneomg hop trén d€ xét truong hop
con lai.
Truomg hop 4. Ngudn dm chuyén ddng véi vin tée v, miy thu chuyén
déng véi vin tée v, . '
Vi dg 1. Ngudn dm va may thu chuyén dong lai gan nhau.

1':1,
AA' =L 1 amat g ...‘_ BB =12
'........._A_f_.“ i A, f_.n_f'\
i » -2
TR TN DL it D
v
AR
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Tir hinh vé ta thay:
+ Su chuyén ddng clia ngudn dm lam cho bwdc sdng biéu kién giam di doan Ay
+ Sur chuyén dong cia may thu lam cho budc song biéu kién giam di doan BB,

Nhu vay, budc song biéu kién ma may thu nhan dwoc la:

SN LN S SN TRV = . V+V

A=AA'+L'+BB e e B T e - S f =v—v:
Nhur vdy trong trrong hop ngudn am va may thu chuyén déng lai gan nha,
thi t&n s& biéu ki€n ma maéy thu nhan 16n hon tan s& phat ra tir nguén am,
Vi du 2. Ngubn am chuyén ddng dudi theo may thu.

f

A=
-'__4_-£___-_ . vn
v TR TR UG =k
AA=Ys - ol
S S N
i‘h i t - B'
A TRy o A : ,_.-‘B
_ Rk
Tir hinh v& trén ta cé: f
L | S N | P TR © v-v
AMBE=AA' Vo —+-t=l i r-E o L nf
f f 3 | N S V=V

Tir két qua trén ta ¢6 nhan xét rang: khi v, =v,, thi f = £. Nghia I3, néy
ngudn am va méy thu chuyén déng ciing chiéu voi cizng mdt van téc thi tén
s& am biéu kiéh cia may thu nhin dwgc diing bang tan s& phat ra tir nguén.
Tong quat cho cac trurang hop ta ¢ cong thirc sau d€ tinh tn s6 biéu kién
ma may thu nhan dugec.

; vV
f=f. =
' viv,

Trong d6 can Iru y hai diéu sau day:

+ V@& vi tri: Van téc ciia may thu (néu cé) xuat hién & trén tir s8, van tdc cia
ngudn 4m (néu c6) thi xuit hién ¢ miu s&.

+ V& dau: Dau cha v, vi v, duoc 13y theo nguyén tic: tiéh lai gan thi lam f
tang, tiéh ra xa thi lam f'giam

. A vi bu MAU

Vi du 1: D€ ki€m chimg hiéu tmg Dép-ple, ngudi ta bé tri trén mét dudng
ray thing mét ngudn am chuyén déng déu véi téc d6 30m/s, phat ra dm
v6i tan 58 xac dinh va mét may thu 4m ding yéu. Biét 4m truyén trong
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khéng khi voi tdc 4§ 340m/s. Khi ngudn am lai gén thi may thu do duoc
tan s am fa 740 Hz. Tan s& cia am ma may thu do duoc khi ngudn am
ra xa may thu la
A.620Hz B.710Hz C.740Hz D. 540Hz

®han tich vd huemg ddn gidi:
Tan sd ctta may thu khi ngudn am tién lai gan may thu: ' = XF )
V= Vg
Tén 6 cita may thu khi ngudn am ra xa may thu: "= bnd 7 (2)

v+ Vg

V"‘VS f,_ 340-30

Tir (1) va(2) taco: "= 0 740 =620(Hz) .

V4 Vg 340 +
Viy chon A
Vi du 2: Mot ngudi canh sat giao théng dirng & mét bén dudng dung coi
phdt dién phat ra dm o tdn s§ 1020 Hz hudng vé mot chiéc 6t dang
chuyén ddng vé phia minh véi téc dd 36km/h. Song truyén am trong
khéng khi véi tdc d6 340m/s. Xic dinh tin s6 4m cla tiéng cdi ma ngudi
ngdi trong xe nghe dugc va tin s§ dm cia coi phan xa lai tir 6t6 ma
nguoi canh sat nghe dugc.
A.1020H= B. 1050Hz C. 1082Hz D. 1090Hz
®han tich va hudng din gidi:
Déidon vi: v, =36km/h=10m/s
Tan s6 &m clia ¢di ma ngudi ngdi trén 6t6 nghe duroc twong Ung vai trudng
hop nguén am ding yén, may thu chuyén déng lai gan:
(_VEvn . 340+10 B
f'= = f T 1020 = 1050Hz,
Tén s8 am clia cdi phan xa tir § t6 ma ngudi canh sat nghe duoc tuong ung
vdi trudng hop ngudn m chuyén ddng lai gan may thu (tan s ngudn am
v 340

bay gio la £ =1050Hz ): t" = f'= .1050 =1082Hz.
yg ) v-vg  340-10

Chon C
Vi du 3: Mot ngudi canh sat giao théng dimg ¢ bén kia dudng ding mét
thiét bi phat ra dm ¢4 tan s& 800 Hz vé& phia mdt & t6 vira di qua trude mit.
May thu ctia ngudi canh sat nhan duoc mdt m phan xa 6 tan 56 650 Hz.
Tinh t3c d§ cua 6 t6. Biét toc d6 ciia dm trong khong khi 14 340 m/s.
A. 60Km /h B. 82,4Km/h
C. 137,5Km /h D. 126,6Km/h
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Phan tich va hudng dan gidi:
Tén 56 4m ma § t6 nhin dwoc trong trudng hop nay tuong tng véi may th,
chuyén ddng ra xa nguén va ngudn ding yén (v, = v545:Vs =0)

VoVn e V- Vot
v v

Tén s& am & t nhan duoc: f =
Tan s6 am ma canh sat giao thong nhan duoc img véi trudmg hop ngug,
am chuyén déng ra xa may thu va may thu ding yén (v'y =vg4;V'y =0),
Tan s am canh sat giao thong thu duoc:
- VlI = v f'=v_vél6f

v+v, V+vVaa V+ Vas
v(f-£") 340(800 - 650)

f+£ 800 + 650

=35,2m/s =126,6 kan/h.

= Vo =

Chon D

Chi y: Théng thuimg thi cdnh sit giao théng bin 16c df cic phuong tign gin
thong khi phwong tién giao thong tién vé phia cinh sét. Trong bii viea rGi la trueimg
hop khi x¢ qua mit canh sit moi ban t6c 6. Nghia 14 canh sdt giao théng kiém tn
tbc d6 cua cic phueong tén tham gia giao thong dwoc theo ca hai chiéu.

Vi du 4: Mgt 6 t6 dang chay vao kku dan cu thi phét hién phia trudce cé
canh sat giao théng dang ¢ bén 1€ dudng dung siing bin t6c 40 d€ kiém
tra tc @6 ciia minh. Biét siing ban t8c do phat ra mét tin hiéu dang séng
am phan xa c¢ tan s& 2000 Hz. May thu cila ngudi canh sat nhin dugce 4m
phan xa c6 tan s 2200 Hz. Biét t6c d6 Am trong khdng khi 13 340 m/s. Biét
t6c d6 cho phép trong khu déan cur d6i véi 6 t6 nay 1a khéng qua 60 km/h,
Hoi 6 t6 ¢6 vi pham téc d8 hay khéng?

A, ¢4, vi tbc d6 clia 6 t6 ma canh sét giao thong do dwgela 70km/h
B. c6, vi t6c d6 caa 6 t& ma canh sat giao théng do dwoc la 100km /h
C. Khéng, vi toc db ciia 6 16 ma canh sat giao thong do duoc la 44,8km/h
D. Khong, vi téc d¢ cita 6 t6 ma canh sét giao thong do duoc 1a 58,3km/h
®han tich va hwtmg ddn gidi:
Tén 6 am ma & t6 nhén duoc trong treong hop nay tuong ing véi may thu
chuyén déng lai gin ngudn va ngudn ding yén (v, =vg ;v =0)

VHEVn g V¥Vas

Tan s6 am 6 t6 nhan duoc: {'=
v v

Tan s6 dm ma canh sit giao thong nhan duoc tng véi trudmg hop ngudn
&m chuyén dong lai gin may thu va may thu dtng yén (v = v, v's =0).
Tan s6' 4m canh sat giao théng thu dwoc:
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= .
o Ay R SR A Y,
veV'y  V=Vays  V=Vgs
v(f"-f) 340(2200 - 2000)
= = = =16‘;2 5':53 {60
Ve T T T 2200+ 2000 =t e e

Vay & t6 nay chay vdi toc d9 cho phép. Chon D.

Vi du 5: Mt nguoi dang ngdi trén & t6 khach chay véi toc d6 7Zkm/h
nghe ti€ng coi phét ra tir mét & 6 tai. Tan 6 4m nghe duoc khi hai 6 t5
chuyén ddng lai gin nhau cao cip 1,2 1an khi hai 6 t6 chuyén dong rat xa |
nhau. Biét t6c 6 chiaBm thanh 12 340 m/s. T6c d6 cia 6 t6 tii la
A. 50lan/h B. 33,5km/h C. 117,5kam/h D. 110km/h

®han tich va huong dan gidi:
Déi don vi: vy =72km/h=20m/s

Khi hai 6 t& chuy&n ddng lai gan nhau: £ ="k §

V_\Fl

Khi hai 6 t6 chuy&n ddng ra xa nhau: "= r kg

V'l'vt
Theo dé bai 1a, ta cd;
L vdloeve) o 360340+ vy)
£ (v=vi)lv-v,) 320(340 — v,)

<> 384.340 - 384.v, = 360.340 + 360.v,
L 384.340-360.340
744
Chon B.
[0 BAI TAP VAN DUNG
Cau 1: Mot con doi dang bay véi tée @6 9 km/h thi phat ra séng siéu dm c6
tan s& 50000 Hz. Séng siéu 4m nay gip vit can dang dimg yén phia trudc
va truyén nguoc lai. Biét tdc do truyén am trong khong khi la 340 mfs. Tén
s6 song siéu dm phan xa ma con doi nhin dugc la
A, 8020Hz B. 10050Hz C.50741Hz D. 49090Hz
D3i don vi: vy = 36km/h=10m/s '

=1Im/s=39,5Km/h

V+vy

Tén s6 song siéu am phan xa: f'= £

v

f=Y"Vd ¢_50741 Ha.

Tan s6 song siéu am doi thu duge: "=
V—Vg4 V—Vg

Chon C.
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2 e

Cau 2: Mét may do tin s8 4m chuyén déng véi van t8¢ u dén gn mét ngugdy
am dang phat ra am c6 tan s6 fo d6i véi dat, may do duge dm ¢6 tin sgy;
f, =630 Hz. Khi may do chay ra xa ngu6n am véi van tdc trén thi tan s§ ¢,
duoc la £, =560 Hz. Tinh uva f;.

L&y van toc truyén am trong khong khi la 340 m/s.

A. u=20m/s;fy =595Hz B. u=20m/s;§, =625Hz
C. u=25m/s;f =595Hz : D. u=25m/s;f) =625Hz
' Phan tich va hudng dan gidi:
Khi may do chuyén ddong lai gan: f; = il fy .

— TP v~u
Khi may do chuyén déngraxa: f; = f-

:}5.:1‘]25=m:,u=£1’]25_42}1
f vou 1,125+ 1

Chon A

Cau 3: Mot cdi cdi phat séng am c6 tén s§ 1000 Hz chuyén ddng di ra xa ban
v€ phia mét vach da véi toc d6 10m/s, biét ¢ d6 truyen am trong khong
khi la 3d¢0m/s. Tan sé ma ban nghe dugc truc tiép tir cOi va tan sd am phan
xa tir vach da ma ban nghe duoc?
A. f'=971Hzvaf" =971Hz B. f'=971Hz va " =1030,3Hz
C. ' =1000Hz va " =1030,3Hz D. f'=1000Hz va " = 1000Hz
Ngudn am chuyén ddng ra xa ban, nén tan s& 4m ma ban nghe truc tiép tr

coi la: peY e 30 1000~971Hz
v+vg 340410

Nguédn am chuyén déng lai gin vach da, nén tan s6 & vach da nhan dugc la:

eV f= 240 1000~1030,3Hz

v-vs .340-10
Khi 46 tan sG ngudi nhin duoc 12 tan s6 phan xa tir vach da
7 ={"=1030,3Hz

=20 mfs; =:E;f1 = 595Hz.

Chon'B

Cau 4: Mot may dd t5c 4 dang ditng yén phat séng am cd tén s 150KHz vé
phia mot 6 t6 dang chuyén dong lai gdn né véi tdc db 45m/s, biét tc dd
truyén dm trong khéng khi la 340m/s. Hoi tdn s& ma mdy do téc d¢ nhan
duoc 1a bao nhigu?
A. 150KHz B. 175KHz C. 130KHz D. 196KHz
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®han tich va huémg dan gidi:
Tan s6 &m ma & t& nhan dugc trong trrdng hop nay twong tng véi may thu
chuyén dong lai gan nguén va ngudn ding yén (v, =v,,;v, =0)

Tan s6 am 6 t6 nhan duoc:

V+V V"'V&téf

n f=
% v
Tan s6 &m ma may dd nhin dwoc tng véi rrdng hop ngudn dm chuyén

dong lai gdn may thu va mdy thu ding yén{v, = vs ;v =0).

fl‘

Tar s& am may do thu duoc:

oY pu ¥ g EiVagy 308 o 196KH:
VoV VeVag o VoVys o 34045
Chon D.

fau 5: M6t nha mdy phat ra tiéng cdi tan tdm ¢d tén s§ 1200Hz. Cung ldc d6,
mot ngudi dang tiéh v&nha mdy bang xe mdy ¢6 van toc 36 km/h. Biét téc 46
truyén am trong khdng khi 1a 330m/s. Tan s6 4m ma ngudi d6 nghe thay la
A. 1234,5Hz B. 1236,4Hz C. 1235,4Hz D. 1237,4Hz
Phan tich vd hudng ddn gidi:
Taco £=1200 Hz
D&i don vi: v, =36km /h=10m/s
Vian téc ciia nguén dm v, =0 (Vinha may ¢d dinh)
- Viy tin $6 3m biéu kién ma ngudi di xe may nghe duoc la:

f =t Va 1200330410 1936 4tz
v 330
Chon B.
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Ghusyin 8¢ 4

G140 TROA ANE SANG VO CAC DYNG C7 QUANG HOC

3 vi DU MAU

Vi du 1: Trong thi nghiém giao thoa véi ludng ling kinh Fresnel, khoang

cach tir ngudn sang don sac cd budc song A = 0,6pm dén ludng 13ng kinh
1a 20 cm; khoang cach tir hréng ldng kinh t6i man quan sat la 180 ¢y; goc
chiét quang cua ludng ling kinh A = 0,01rad va chiét suat ca ldng kinh
lan=1,5 Tong s van quan sat duoc trén man la

A. 30 van sang va 31 van tBi. B. 30 van sang va 31 van ti.
C. 31 van sang va 30 van téi. D. 31 van sang va 32 vén t6i.
®han tich va hutng dén gidi

Cac tia sang di tir ngudn sang S, sau khi di qua lang kinh bi léch mot géc

o= A(n - 1) v€ phia day cba ling kinh. Céc anh thu dwgc Siva 52 cta S qua

hai lang kinh duoc dung nhu hinh vé, ching 13 hai ngudn két hep. Hi
chiim sang do chung phat ra ¢ phan chung la MO:N nén trén man E s& ¢

hién tirong giao thoa trong khoang nay.
Khoang cach gitra hat khe trong trirong
hop nay la khoang cach gia hai anh
cuasS. s
a=5,5, =280, .tana = 2d;(n-1)A

B€ réng vung giao thoa la d6 dai S,
doan MN:

Khoang van giao thoa do dugc trén man la:

E

=2.20.0,01(1,5-1)=0,2(cm)=2(mm) S

L =MN =200;.tana = 2d, (n - )A
=2.180.0,01.(1,5-1) =1,8(cm) = 1&(mm) '

._AD _ AMdy +dy) _ 0.6(1,2-?0'2) — 0,6(mm)
a a

56 van sang quan sat duoc trén man:

2i

15
Ns =[ ].2+1=[ i ].2+1=15.2+1=31v5n

2.0,6

S6 van t6i quan sat durge trén man:

N, =2.[£+0,5]=2. 18 05
50,6 %

= =2[15,5]=2.15=30 van
1

=

Vay dap an can tim laC
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| Vi du 2: Trong thi nghiém giao thoa véi hai guong phing Fresnel, hai
guong hop nhau mdt géc «=5.10"rad . Khoang cach tir giao tuyén I
caa hai guong dén ngudn sing S va man quan sat E 1an luot la
d;=0,Im va d, =Im. Ngudn sang S phat ra anh sang c6 budc séng
A =0,50um . 56 van sang va vén t4i quan sat duoc trén man la i

A.20 van sang va 21 vén t6i. B. 19 vén sdng va 20 van t5i.
C. 19 van sang va 20 van tGi. D. 19 van sang va 18 van t6i.
®han tich v hutng ddn gidi

Nguén séng S qua hai gwong Gi va Gz cho hai anh S1 va S2 Hai anh nay c6
vai trd tuong duong nhur hai khe Si va S trong thi nghiém giao thoa anh
séng voi khe Young.

Tir hinh vé ta cd, khoang cach giira hai khe S1, S: Ja:

Tacd: a=5,5, =2d, sina = 2d;a

Khoang cach tir hai khe téi man: D= HO=d, cosa+d; =d; +d;

Khoang van giao thoa trén man:

. AD Md, +dy) G

e 2d,a si
_0,50.(0,1+1) _I';,.‘;_::

20,15
=0,55(mm) |
Bé rong truong giao thoa: :
L=2d,sinx=2d,a i
=2.1000.5.10(m) = 10(mm) |
S8 van sang quan sat dugc trén man:

i 10 .
I\s =[_}.2+1 =[ﬁ]2+1*]9 van

2i
S6 van t6i quan sat duoc trén man:

"“rr

-

Nt=2*[é‘-;+0,5]=2.[ A +0,5J=1s vin
1 :

2.0,55
Chon D

Vi du 3: trong thi nghiém giao thoa anh sing véi thiu kinh Bi-8, hai nira
thau kinh cach nhau b =1 mm va cich man L = 2,6 m. Nguén sing cach
thau kinh d = 25 cm phat ra anh sang c6 budc séng A =(0,70pm . Tiéu cu
cia thau kinh d6i véi anh sang trén la f = 13em. Khoang cach tir van t6i
thir 2 dén vin sang thir 5 nim & hai bén van sang trung tam L3
A. 344mm. B. 5,07mm, C. 4,23mm. D. 10,5mm.
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Ngudn sang S sau khi qua hai nira thdu kinh cho hai anh théat St va S nhy
hinh vé. Hai anh nay cd vai trd twong duong nhu hai khe S va Sz trong thi
nghiém giao thoa anh sang voi khe Young.

7 Z 7 #/ A

ETy > E W7

| d D
Ap dung cbng thirc thau kinb, ta ¢6:
Khodng céch fir anh dén that kinh: &’ =3 =213 57,
d-f 25-13

Khoang cach tir anh dén man; D =_I:,—d' =2,6-0,27=2,33m
d+d’ o 250+ 270

Khoang cach giira hai khe: a=b. e =2,08mm
Khoang van giao thoa trénman: i= AR --@%‘Zé—aa =0,78mm
" 3 . a i

Vi trf van t6i thir 2: x} =1,51=1,5.0,78=1,17mm

Vi tri van sang thir 5: x? =5i=5.0,78 = 3,9mm

Khoang cach tir van t5i thix 2 déh van sang thi 5 ndm & hai bén van sang
trung tam la: Ax =x2 + %2 =3,9+1,17 =5,07mm

Vay chon B.

0 BAI TAP VAN DUNG

Cdu 1: Trong thi nghiém giao thoa véi ludng ling kinh Fresnel, khoang céch

tr ngudn sing don sic c6 budc séng & = 0,56um dén ludng ling kinh la 30
cm; khoang cach tir ludng lang kinh tdi man quan sat 1a 170 em; goc chiét
quang cua [udng lang kinh A =0,01rad va chiét suét cua ldng kinh lan=1,5.
Vi tri van sang béc 3 cach van t8i bac 3 mt khoang

A. Ax =3,80mm khi hai vdn cung phia so v6i van sang trung tam.

B. Ax =0,28mm khi hai van khéac phia so véi van sang trung tam.

C. Ax=3,80mm khi hai van khac phia so véi vin sang trung tam..

D. Ax=3,08mm khi hai van khac phia so véi van sang trung tim.
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Phan tich va huéng dén gidi
Tl két qua o trén ta co:
khoang giira hai anh 5,,5; (khoang cach gitra hai khe a)
a=5y5, =250 .tana =2d(n-1)A
=2.30.0,01(1,5-~1)=0,3(cm) = 3(mm)

Khoang van giao thoa do duogc \\\\\\\\\
trén man |a; 5 : \ e
i-EEl(dl +d,) §\\ f.:' r‘ii‘s

N
]
N

/) -h"

7
()

Vi
”

7Y

a a
_0,56(1,7+0,3)
2

=0,56{mm) Sk -
Vi tri van sang bac 3: '
%3 =3i=3.0,5 =1,68mm T
Vi tri van t6i bac 3: 1
x; =2,51=2,50,56=1,4mm
Khoang cach gitra hai van tren la:
Ax=x: +x2=1,68+1,4=3,08mm (hai van khac phia)
ax =[x -xi|=[1,68-1,4

iy

= 0,28mm (hai van cung phia)}

Vay chon D

Cau 2: Trong thi nghiém giao thoa véi hai guong phiang Fresnel, hai guong
hop nhau mét gée a =20"biét 1'=3.10"*rad . Khoang cach tir giao tuyén I
cta hai gwong dén ngudn sang S va man quan sat E lan luotla d, =0,15m va
dy =1,2m. Nguén sing S phat ra anh sang ¢d budc song 0,38ums<A<0,76pm.
S8 van sang tai vi tri M cach van sang trung tdm 3,5mm la
A.4vansing.  B.6vansang. C.3 van sdng. D. 5 van sang.

Phdn tich va huomg dén gidi

Tz két qua tinh duoc ¢ trén, ta co:
Khoang cach gitra hai khe S1, 5z1a: a=2d,a
Khoang cach tir hai khe téi man:D=d; +d,

Khoang vin giao thoa trén man: i = AD M4, $d;)

a Zd-[fi
Tai M la van sang khi:
X =kl—kudl +d2)2 e Zdlaxm
Zd I'U- k{&l + dz)
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ma 0,38um £ 4 £0,76pm
Zd-laxM

<> 0,38um £ ———=ue < (0, 76um
: k(d; +dy) :

GI S "5"1'

= 2d1axM < SI%/ r
_ ECIGXNG R i g
0,76(dy +d;) I Hy 2% O giao

Te 2d1axM *ELE;— thoa

0,38(d; +d5)
. 2.0,15203.1073,5107
T 0,76.107%(0,15+1,2)

2 2.0,15.20.3.10"%.3,5.107)
0,38.107°(0,15+1,2)

< 6,14ck<12,28=2k=7;8;9;10;11;12
Vay s6 van sang quan sat dugc tai M la 6. Chon B

Cau 3: Trong thi nghiém giao thoa anh sang véi thu kinh Bi-é, hai nira thau
kinh cach nhau b = 0,6 mm. Ngudn sang cach thau kinh d = 32 cm phat ra
anh sang ¢6 budc séng A =0,60um . Tiéu cur clla thiu kinh d6i vai anh séng

E

> o |
C
i
@~ G,
D sl

1
1
1
1
1
(=
I

trén la £ = 16cm. Khoang cach giira hai van t6i lién tiép do dugc trén man la
1mm. Khoang cach tir hai nira thiu kinh t&i man 12
A. 2,32 mm. B.253mm. C. 3,0mm D. 1,95 mm.

®hdn tich va huong dan gidi

f:
.
.

/.-ff /
T
o 7 i

a7 > 4,
1 “'ég/ég
L ]
¥ D &
Theo gia thiet bai cho ta co:
Khoang cach tir anh dén thau kinh: d'= i = 32.16 =32em
d-f 32-16

d+d =0,6,m =1,2mm

Khoang cach gitra hai anh (hai khe): a=b.

d 320
, . ~ . . AD £ L
Khoang van giao thoa trén man: |=—=1mm:>D=al—l=—-1=2mm
d

0,6
Khodng cach tir anh dénman: L=D+d'=2+0,32=2,32mm. Vay chon A.
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Dang 1: C4c bai todn lién quan dén hé thiic Anhxtanh
pPHUONG PHAP |
. Gi6i han quang dién: Ae= -?E -

. Cong thoat A = % ; A:] hodiceV; 1eV =1,6.109 ]

. Phuong trinh Anhxtanh: hf = ELESA+ %mvﬁmax

- Déng ning cuc dai: de=hfl'%—i]ﬁ—:£=%+%ma
B f%[}.,_l.]
‘Vme A g
- 4chéngsd:
h=6,625.10"%;c=310°m/s;e=1,6.10 °C; m, =9,1.10%'kg
@ Vi DU MAU:

Vi du 1: Cdng théat electron clia kim loai dung 12m catdt cia mét t&'bao
quang dién 12 2,4843 eV. Hoi khi ¢hiéu 14n lurot hai bire xa o6 tin s6fi=5x
10" Hz va £2= 9.5 x 10" Hz thi ¢6 xay ra hién twong quang dién hay
khéng? Néu cé, hdy tinh van toc cyc dai cia céc quang electron khi birt
khoi catét.

Ta co A =4,4843eV =3,97488x10"° =3,975x101? ]

- Mit khic A:%ﬂxﬁ%

6,625x10 4 x3x108

- -6 .
YT 0,5x107°m = Ag =0,5pm

- Budc séng anh sang déi voi f la: l,———%l%.s——OGIO'G m =0, 6pm

f

The's& g =

Burde song dnh sang déi véi f2]a:
hp=p e s, 15789x107 m = 0,315789um

- Tathdy 2, >%g> 2
Hién twong quang dién chi xdy ra doi vdi birc xa A,.

- Theo cdng thirc Anhxtanh:
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h=A+ lm‘%max = Vomax = E{MZ_A)
& m
5 _ 2 -34 T -19
- Thay 58 Vppax = Jm(s.szsxm x9.5x10' - 3.975x107')
| =7.1387.10°m /s

- Vay Ve = 7-1387x10%(m [s)
Vi du 2: Catdt cua t& bao quang dién lam bing vdnfram, biét cdng ﬂwét\

ctia electron voi vonfram 1a 7,2.107%]. Chiéu vao catdt anh sang ¢ buge
séng A=0,18um . Ddng ning cuc dai cia électrén khi birc ra khoi catdt
12 bao nhiéu? . |

2
Cong thitc g=hf =" = o+ T0max _ o 45
. A .4

=E, = _l:l.E_ A= 61625-]0-34-3.108
il 0,18.10~°

Vi du 3: Chiéu mét birc xa dién tir ¢6 bude sdng A vao catdt ciia mdt t& bao
quang dién. Biét cong thoat electron ciia kim loai lam cat6t [a 3eV va cac
electron bin ra véi van toc ban ddu cyc dai 13 7.105 m/s. Xac dinh budc
séng cua bikc xa dién tir 46 va cho biét birc xa dién tir 46 thude viing nio
trong thang séng dién tir.

~7,2107" =3,8.107")

heo hé thitc Anhxtanh: = -}-;:E =A +_In_.g.ﬂ
#he 6,625.10743.10°

2h=—g—= - 5
A+-2-mv§ 3.1,6.10‘19+E.9,I,IU‘31.(7.ID5]

=0,283.10° m =0,283pum <A, =0,38m
Suy ra birc xa d6 thudc ving tir ngoai.
Vi du 4: Kim loai larn catbt ciia mét t€ bao quang dién cé gidi han quang
dién 2. Lan luot chiéu t6i b€ mit catdt hai birc xa c6 bude sdéng
A =0,4um va A, =0,5um thi van tc ban dau crc dai ctia electron bin
ra khoi bé mit catdt khae nhau 2 1an. Tinh A .

[luing ddn gidi

Tinh Ag.
- Ap dung hé thirc Anhxtanh véi A, A,
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he aslmv-Po v
2 2

hc 1 2 he 1 2

—=A+—mV; =—+—mV. 2

llz V=g M (2)

?LE=¥+4 %m\’zz h
TaCé‘ ;‘1 Qh I S-iE:q_;E—DE
Pl B L 2 ¥ 2 M
a2
3 4 1 3A i
P I %2 The's vao ta duoe: A, =0,545um

Vi du 5: Chiéu lan luot 3 bitc xa don séc c6 bubc song theo ti 18
Mg A3 =1:2:15 vao catét coa mot t€ bao quang dién thi nhan duoc
cac electron quang dién ¢6 van toc ban diu cuc dai trong img vaco i 1é
vy vy vy =2:1:k, véi k bang:

A3 B.1/3 I 1) D. 1/42
JHudng dén gia
2
LN . (1) ;
’ : J(ﬂ—(z):h—%sﬁ
he, , R 2)= 22 2
Z) 2 ' I(S) 2)= he _(k'z l)mvj
5 _ he e
B cael?BY. (g 62 ?
1,54 2
—3=—>_ k=2 suy ra chen C

k-1
@ BAI TAP VAN DUNG:

Cau 1: Khi chiu bire xa cb bude séng 0,4 pm vao catdt clia mét t€'bac quang
dién, mudn triét tidu dong quang dién thi hiéu dién thé gitta A va K bing
~1,25V. Céng thoat ciia cic e ctia kim loai lam catdt d6 (tinh ra eV).

JHudng dén gidi
Cong thoat:
he 1,  662510%310° 1 a1/ 6\2
A=—-= = -=.9,11071(0,663.10
T T YT \ J

=2,97.1071%] =1,853¢V.
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e

Cau 2: Cdng thodt ctia vonfram la 4,5 eV. Chiéu vao vénfram bitc xa 6 bug,
song A thi dong ndng ban ddu cuc dai cia e quang dién la 3,6.10"%). Tinh ),
JHuong dan gidi
34
B AWy hmaDOlal G650 3.10° .
A A+W, 451610 +3,6.10
Cau 3: Chiéu chiim bitc xa dién tir ¢é tin so f = 5,76.10" Hz vao mot miéhg
kim loai thi cic quang electron ¢ van téc ban ddu cuc dai la v =0,4.10my;
Tinh cong thoat electron va budc song gioi han quang dién cha kim loai ds.

JHuong déan gidi

=0,184 um.

2
Ap dung céng thirc Anhxtanh: e=hf=A + E—%—-"'—"E—"-

:,A=hf._l"lgi_ﬂ£

2
9,1.10%(0,4.10°)
2
Gidi han quang dién cua kim loai d6:

-34 8
_ he _ 6,625.107°.3.10 - 0,6625.10_6111 s 0,6625[11‘]1

p A

° A 3.107%
Cau 4: Khi chiéu ldn lwot hai birc xa ¢d budce séng 0,25 pm va 0,3 pm vao mét
tam kim loai thi vin t6¢ ban dau cyc dai ciia cic électron quang dién 1an
lrot 12 7,31.10° m/s va 4,93.10° m/s. Tim khdi luong cia céc électron?

=3.10719]

=6,625.107>5,76.10" -

Tir gia thiét dé cho ta co:
-hc mMmvg
_=A+ max
¥ 2 1 2
1 . ::,hcri___]=m("%1maxrv02max)
E=A+ MV02 max Lll 1‘2 2 2
A 2
» 2hc ( o g
R T S W ¥
?Ulmax Vozmax \ M1 2/
o 2665103 &y f L A )
53,4361.10° - 24,3049.10° { 0,25.10° 0,3.10°°

m =1,3645.10%.0,667.10°= 9,1.10" kg,
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joges

pang 2: Tim hiéu dién the' hiim dé khong mot electron bay vé anot (hay dong
quang dién trigt tien)

_ Hién tuong cac electron khdng vé duoe anot do dién truong sinh cdng can

can trg ching. :

. Mudn vay thi: Céng can dién trizdng c6 gi4 trj bé nhat bing déng nang ban

| dau cuc dai cla céc electron quang dién.

mv%

2lel

suy ra: Un=

Y.
Tacé: [eUp|= ““'"2““

. Luu ¥: Khi chon két qua thi Ua<0. _

Lién hé giita déng nding ban didu (van toc ban ddu) va hiéu dign theé ham
giita 2 cuc ciia A va K d€'triét tiéu dong quang dign.

PT Anhxtanh: hf = %= A+ %mv%mx .

i hef1 1
. Pinh Iy déng ning;: |E.U1'|]=de = IU"!E?(I"Q}

@ vi DU MAU:

Vi du 1: Khi chiéu bixc xa ¢6 budc séng 0,4 pm vao catdt cia mét € bao
quang dién, mudn triét tiéu dong quang dién thi hiéu dién thé' gitra A va
K bang ~1,25V. Vén t6c ban ddu cye dai ctia cic e quang dién.

. 3
Theo dinh 1y biéh thién déng ning ta cé: &gmﬂ*uh[

2leUp|  [2.1,6107%°1,25
=V =J m =\( 9 1.10_31 —0,663.10‘!1‘:/5.

Vi du 2: Catét cuia t€'bao quang dién bang x&di (Cs) 6 giéi han quang dién
Ao = 0,66pum. Chiéu vao catdt birc xa tir ngoai ¢é budce séng A =0,33 pm.
Hiéu dién th& hdm Uax cin dit gilta andt va catdt dé triét tiéu dong
quang dién la bao nhigu?

Juéng ddn gidi

- DE triét tiéu dong quang dién, cong ctia lyc dién trudng phai triét tiéu dwoc
dong nang ban dau curc dai cia quang électron (khéng cé mt électron nao
cé thé dén duoc andt)
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he 66251043108
o U] = o = =1,88(V
o ot
| [Ehe  1,6.10°7.0,66.10°F !

Mhur vy d& triét tiEu hoan toan dong quang dién thi- Uax £ 1,88V
Vi dy 3: Chigh mdt anh sing co bude sing 0,43um vao catot cla mi g
baa quang difn. Cng thodt kim loal lam catot 15 2eV. Tim hifu difn e

giita anot v catot d¥ dong quang dién triét tiéu? |
Lo
JHiomg déin gt
i 1 E
Tac: felly|= oM =y, ='iUn|=TT
. e mv?
Ap dung cong thirc Anhxtanh: ¢=hf= i—=ﬁ+—?¥-ﬂ+E¢q
=8, - —_a.—-ﬁmlﬂﬂmn 2161077 21,2201
0,45, 0
3 _Be 12107

Tir dé ta fim duoe :[Uy| = o2

zlei Tet 161077

Do Uy, <0= Uy, =-0,75V
Vi du 4: Khi chigu biic xa of tin s f =2,1=10" Hz vao catdt cia mt ]
bho quang dign thi cic electron quang dign bin ra du b giit lai béi hik
dign the'him cd 4§ lon Uy, =6,625V . Xdc dinh gidi han quang dién o

: Cty TNHH MTV DVVH Kharg Vigt
- &
oo cldn, gracid
2
fach ]‘I‘E = A4 T oy foU, | (Pl rin Aw-xtank)
- Aoty
{| Theo ditu Kign b todmn:
]m = A+fell[Uy|+[aU)
Vi AU =0,59 (V) va A = 0,05 (um).
11 19
=1,604.10 5
suy 1a: lel= ra.U|[J. Y ] Q

Vi dién tich e <0 nén e=-1,604.10""(C)
0 BAL TAP VAN DYNG:
hu 1: Cing thoat coa vinfram 12 4,5 V. Chigu vao tin vonfram mgt buc xa
¢ burde sdng L. Mudn teiét tidu dong quang dién thi phai cin mgt higu dién
thé ham 1,5V. Tinh A7

Bés: . 6625107 2000 B
ArleU] 45161077 +(-15) [-La1077)

%=A~|cu,.|=:-;. 0,307 prm.

i 2: Ta chigl dnh sang cd bude sdng 0,42 um vao K cia mdt t&'bao quang
dign. Cng thodt cia kim loai lam K la 2¢V. DE rigt ti€u dong quang dién

Hisimg diin gidi
- Apdung cing thite Anhxtanh:

M=E+Hjh|=&ko-= =

he
hi-feUs| " _EUn
h

3210%

=0, 6um
2,1x10% [‘1.5:_10‘“‘.5,025] ‘
. v
| geasx107

Thi'sl Ay=

Vi dy 5: Chifia bic xa of bude séng 0,35 (um) vio mdt kim log, ok
Slectron lim quang dién bin ra d8u bi giik g1 bid mét hidu dign the'han)
Khi thay chiim bic xa cé budc song gigm 0,05 (um}) thi 4§ lom hiju dii
the him tang 0,59 (V). Tinh didn tich clia Slectron quang dién. Che bi#:
b= 6,625, 10 (1.5) ; c = 3,10° (my/s}.

thi phii duy tri mat higu dién the'him Uax bing bao nhigu?

Cho ring 50 Pliing h = £625x10*] s dién tich electron e = ~16x10MC; Van

tée anh sdng trong chan khiing ¢ = 3x108my/s; leV = LEx1017]
JHisting ddn pridi

]
Ap dung céng thire Anhatanh: 5=m=%=mm"$=a VEg,
Binh Iy dgng ning: |eUh|= E"o
-4
" be_, 7’““;_:;1 0:2""’“ —216207Y
L A A =0%V
U = I 16107

Do Uy, < 0=y =—0,9V
Viy d¥ triée tiéu dong quang dign thi Uy =096V

Hiu 3: Chigu anh sing don sdc budc song A = 0.22um  vio catot cfa ¥ bio

quang dign thi dong quang difn triét tigu khi higu difn the gitta anot va
catot Usx = -6V Gidi han quang dién cia kim logi lam catot, Cha hing s
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—
Pling h = 6.625x10* J.s, van to¢ anh sdng trong chan khong ¢ = 3x10%y,
dién tich e = 1.6 x10-°C.

JHuomg dan gidi
- Tir céng thirc Anhxtanh vé hién tuong quang dién ta cé
e e sh s he 1 1 |eUgkl
—=—t=mV =—+leU ==
R 7 g vomex =3+l x| » % hc
19
i' 1 1.6x10°" x6 - 3366 x 10°

ho  0.122x10°  6.625x10~ x3x10°
= A, =0.297 x 10%m = 0.297um.

Cau 4: Khi chi€u mdt chum séng vao mét kim loai thi ¢6 hién twrong quan
dién xay ra. Néu diing hidu dién the him bing 3(V) thi cic &lectron quany
dién bi giir fai khéng bay sang anot duoc. Cho biét gidi han quang dién o
kim loai d6 la: Ao= 0,5 (um); h = 6,625.10* (].s); ¢ = 3.10° (m/s) ; e = -1,6.10%
(C). Tinh t3n s& cha chiim anh sang téi kim loai.

JHwong dan gidi

Céc électron quang dién bi giit lai hoan toan khéng qua duoc anot nén:

1
[eUAKI = IeUhl = EmV%max
Phuong trinh Anh-xtanh : hf = A + ;—mvﬁmw

he leUnf ¢
Hay hf=leU;|+A=leU,|+ — ; Suyra:f= —+—.
y hf=[eUy| L] g o g e

-1,6107%(-3) . 310®
r; el r:
6,625.10 0,5.10
Cau 5: Lan luot chiBu hai bize xa cd budce séng A1= 0,405 (um), Az= 0,436 (um|
vao bé mat cia mét kim loai va do higu dién thé ham twong tng Un = LE
(V); Unz= 0,93 (V). Cho biét: h = 6,625.10% (J.s); ¢=3.10° (m/s); e=1,6.10"
(C). Tinh cong thoat ctia kim loai do.

Thay s, ta dwoc: f= =13,245.10" (Hz).

JHuong dén gidi
Ta &8 he mv%m .
ach: —— = A+——mE = A +}eU;| (Phuong trinh Anh-xtanh)
]h—c =A+ IEUhI}
Theo diéu kién bai toan: |

lg— =A +l€Uh2I

Suy ra:
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e

A.—:%[hc{-f;-b—}l—}-lel(ﬂfhl 141Uy, 1]}

; 6,525.10‘3‘-"3.103( 1 1

* ‘]-Lam“" 1,15+0,93) | =1,84(e
0,405.10° 0,436.10% ) ° ¢ ]] e

l‘ Dang 3: Cho Uno 0 hiy tink vén téc cia e khi ddp vio Anot.

Phuong phép giai:
Goi v 12 vén tdc clia e khi dap vao Anot. Ap dung dinh li déng néing:
b o

—mv. ——mv
2 0

1 _» 1 =
=elUrxy = —mv° =~mv§ +el
2 AK 2 5 Q AK

2

ﬁ%mv =#g—A+el,y

L 1 1]
—-mv° =he| ——— |+elU =
2 [?& %o AK™ Vv,

¥

@ vi Du MAU:

'Vi du 1: Chidu birc x2 ¢6 budc séng A vao catot cha & bao quang
dién.dong quang dién bi triét tiéu khi eUpg < —4,1V. Khi Uax = 5V thi

vén t&c cuc dai cnia electron khi dap vao anot la:

A.1,789.10°m/s B. 1,789.10°m/s

C.1,78310 km/s B. 1,789.10° km/s

JHuwmg dén gidi
2 2
Theo dinh Iy déng ning, ta c6 aWa= - T2z el g

mv3

2

mv?  mvj

=fUh =

+eUyy =lef(Up, + Ugg)

—
o e F—IeI(UM: +Up) = JZ._I,E.]D O+21) _1,789.10° (m/s).Chon A
m 9,110

Vi du 2: Hiéu dién th& him clia mét t&' bao quang dién la 1,5 V. Dat vao
hai dau anot (A) va catot (K) cua t&€'bao quang dién trén mét dién ap xoay

chidu: uak = 3cos(1m:¢+ g] (V). Khodng thoi gian dong dién chay trong

t&'bao nay trong 2 phit dau tién la:

A. 60s. B. 70s ~C 80s. D 90s

JHuomg dén gidi
Dong dién chay qua t€'bao khi uak 2-1,5V.
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Cén ctr vé;ng tron luong gide suy ra trong -
mdi chu k¥ T =0,02 s thoi gian dong din

chay qua tébao la %E =0,04/3 (s).

At 260 d
2 phit, s8 chu ky 1a n === =2-=6000 -1V
Trong 2 phiit, sé chu ky la n T-002 \
Thoi gian chay qua la: t= ngI—GDGGM—S{}()

3
Chon C

Vi du 3: Chiéu biec xa ¢4 tan s8 fi vao qua cau kim loai dit cd Iap thi xay ra
hién tuong quang dién voi dién thé cuc dai cia qua cau 1a Vi va dong
ndng ban dau cuc dai cda e quang dién ding bing mét nira cong thoat
ctza kim loai. Chidu tiép buc xa c6 tan s6 f2= f1 + f vao qua cau dé thi dién
thé'cyre dai cia qua cdu la 5Vi, Hoéi chidu riéng birc xa ¢d tén so f vao qua
cdu trén (dang trung hoa vé dién) thi dién thé' cuc dai clia qua cdu la:
A2V, B. 2,5V C. 4Vv. D. 3V1.. N

Jiuong dan gidi
* Chiéu fi thi: hf; =A+%mv§mx =A+%A=I,SA

Dién the cuc dai: hf, = A +lelV, hay eV, =%A

* Chiéu fo=fi+f thi: hf, =hfy +hf = A +[e[V, = A +|e|5V; = A +5.0,5A =3,5A
* Chiéu f thi: hf = A + 6] Vipax
Viy:
hf=A +|e|V..x < 3,5A-hfi = A+[e] Vyux ©3,5A-1,5A= A +e|Vpax
& e} Vinax = A=2je]V; =2V
Chon A
Vi du 4: Catbt cia té' bao quang dlgn ¢6 cong thoat 1,5eV, duoc chiéu bai
birc xa don séc A. Lan luot d3t vao t&'bao, dién ap Uak =3V va U’ak = 15V,
thi thay vén toc curec dai cha eléctron khi dap vao andt tang gap d6i. Gia
tri cia A la:

A. 0,259 pm, B. 0,795um. C.0497um.  D.0211pm.
Hubng dén gidi
2 2
Theo Dinh li ddng ning: eUax = Smm - “‘“’;m %)
. 2
ol ax = TV : _MVomax _ 4 mv? = mvgm )
2 2 2 2

2
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2 mv?

= (2) - (1) 3"’—;'1 = e(Uax — Ua) = 12V = = geV @)

2 2
Thé (3) vao (1) => ‘""gm = m;’ - eUsx=1eV

2
::%=A+m—”“2—'“ﬂ=1,5ew1ev=2,5ev :

= A= 2—% = 0,497 m. Chen C

(1 BAI TAP VAN DUNG:

€au 1: Catdt ctia mot #€'bdo quang dién lam bing kim loai cd cong thodt Ac =
4,5eV. Chiéu vao cat6t mot buc xa ¢6 bude song A = 0,185um, dit vao giira
andt va catét mét hidu dién the' Uak = 2V. Tim déng ndng cua electron khi
dap vao anét. Cho h=6,625 x 10 Js; ¢ =3 x 108 m/s; lel =1,6 x 10 C,

Huomg dan gidi
Ta co: —}—;%:- = A, +Ey,

he 19,875x10728

sl il _anes GEIAIMT ~19
=:>I::iu = n AU =>Ed0 = 0 135)(‘1[]_6 4—,5!(1,6!10

- Vi@y = Ey, =3,54x10"]
- Dinhli dfng ning:
U s = Eqa — By = Eqa =le|Uax + Bqy =3,2x107% + 3,54x107.

Viy Eg, = 6,74 x 10
Cau 2: Chiéu bitc xa cd budc sdéng A = 0,4um vao catdt cia mt € bao quang

dién. Biét cng thoat electron cta kim loai lam catdt1a A =2eV, dién ap gilra

andt va catét [a Uax = 5V. Tinh d6ng nang cue dai cta cdc quang electron

khi toi anét.

Ta c6 hé thisc Anhxtarh 2= A+ Eyg

Suy ra déng ndng ban dau cyc dai khi bic ra khoi Catot:

he

Eap = ~A=B1710");

0
Déng nang cuc dai clia cac quang electron khi t6i andt
Egmax = Egy * lelUax=16,17.10"] = 10,1 eV.
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Cau 3: Ngudi ta chiéu dong thdi hai loai anh sing don sic 6 bude séng
Ay =0,656um va A, =0,486pm vao catdt cia mét t& bao quang dign g
cong thoat A= 3,61x107%°] . Hiéu dién thé gitta andt va catdt clia 1€ big
quang dién 1a 1,2V (andt ndi véi cuc duong cia ngudn dién). Tink van t5

cyc dai clia cac electron quang dién khi d3p vao andt.  Biét rang:
h=6,625x10"%]s; C=3x10°m/s;m, =9,1x10 kg ; e=1,6x10"1°C.
Huomg dan gidi

Tinh van t6c cyuc dai cha céc electron quang dién khi dip vao andt.
Ding nang curc dai cua electron khi birt ra khoéi catdt
Ly W rmax = W max = % - A=0,4795x1071"]
2 2
Pdng ning cuc dai cha cac electron khi dép vao andt:
Wy =W, ., +eU=0,4795x1071% +1,2x1,6x107"% = 2,4x107%]

Van toc cue dai cia cac electron khi dap vao catot:

2x2,4x107"

9,1x107*! :

Cau 4: Chiéu birc xa ¢6 tdn s8 f; vao qua ciu kim loai dit ¢d 13p thi xay ra

hién twong quang dién voi dién thé cyc dai cia qua cau la Viva dong ndng

ban dau curc dai cia electron quang dién diing bing mét phin ba cong thoét

ciza kim loai. chi€u tiép bitc xa cd tdn s8 £, =f; +f vao qua cdu kim loai dé

thi dién th& cuc dai cia qua 1a 7V1. héi chifu riéng bire xa 6 tan s8 f vao qua
cau kim loai trén (dang trung hoa dién) thi dién thé'cuc dai cia qua cau fa

Jluong ddn gidi

=0,73x10%m /s

Dién the cita qua ciu dat dugc khi e(Vinsx — 0) = -@ =eUy,
2

Tacé hfi=A+ VL < A +eV) (1)

e sz
VéiA=3—L=3eV; (2)

l'HV2
hfi+ H=A+ T =AseVz =A+7eV1 (@3)
mvz
hf=A+ =A+eV (4)

Lay (3) - (1) : hf=6eV1 = 6eVi= A + eV = eV =6eV1 - A = 3eVs.
Do dé V=3V1
274
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!
‘Dang 4: bai todn lién quan dén cong sudt ciia nguén bikc xa, dong quang dién
bio héa vi hiéu sudt lugng ti.

Phuong phip giai:
Nang Iwong cuia chum pheton i vao Catot sau khoang thoi gian t W="P.t

W Pat

. 55 photon d4p vao Catot khodng thoi gian t: Ny = = T

. Cong suit cangudn: P=na.z.

{ns 12 58 photon twong (ng v&i bitc xa A phét ra trong 1 giay).
- Cudng dé dong dién bao hoa: len=nee.

(ne 12 58 electron quang diér tir catot dén anot trong 1 gidy).
e
Ny

. Hiéu suat quang dién: H=

Dang 5: Tim sé electron bay ra khoi anot, s6 photon ddp vdo anot trong mot
thoi gian t bat ky. Tim hiéu sudt quang dien.
Phuong phap giai:
Hiéu sufit luong tir clia & bao quang dién 12 dai luong duwoe tinh bang i s6
gi*a s6 e quang dién bit ra khoi Katot véi s8 photon dép vao Catot.

Ipp.t
:2-3-:::[-[: € =Ibh-hc
n, PAt  eP.a
he

- Tim s6'electron bay ra khoi catot 12 58 electron tao ra dong quang dién do
vay ta van dung cong thire: I=q/t=n.lel/t tir d6 suy rane

- Tim s& photon dap vao anot: Ta im ndng luong clia chiim photon va 18y
néng luong cia chum photon chia cho nidng leong clia mét photon thi ta cé
58 photon céin tim. V&i bai todn nay ¢8 thudng cho cdng suét burc xa P nén
ta co: np=Ap/ £ =P.t/hf. _

- Muédn tim hién suat quang dién ta dung céng thite H= Te

n
P
Dang & Cho cuimg &6 domg quang dién bio hod. Tinh s6 e quang dién bit ra
khoi Catot sau khodng thoi gian t.

Phwong phap giai:

Dién lugng chuyén tir K— A : q=Int=neet
I

RPN, L
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Coi ne 12 s6' e quang dién bat ra o catdt ( ne <ny);
Goi n la s6'e quang dén dwocanét (n < ne. KhiI=Ie. Thi n=nc)
Luu y: Néu dé€ khdng cho 16 % e quang dién bat ra vé duoc anot thi luc gg
tac6théchon=ne =n,
1 vi DU MAU:
| Vi dy 1 Chigu mét chim biic xa vao t&' bio quang dién 6 catot lam bing
Na thi cudng d6 dong quang dién bdo hoa la 3pA. 56 electron bi bt ra ra
khoi catot trong hai phit la bao nhiéu?
Jeong dan gidi
Cudng ¢ dong quang dién bao hoa:
g _nedel_ It 3107260

Ly, =— n, =
Tk 1k S0l s

=225.10" hat

Vi du 2: Mét ngon dén phat ra anh sang don sic ¢6 A = 0,6um s& phat ra
bac nhiéu photon trong 10s néu cong sudt dénla P=10W.

JHudng dan gidi
Néng luong cita chium photon roi vac Catot sau khoang thoi gian : W =Pt

S8 photon dap vao Catot khoang thot gian t:
R PRt 10.0,6.107%.10
"¢ he 66251073108

Vi du 3: Ngudi ta chiéu d8ng thoi hai loai anh sang don sac ¢6 bude séng
A, =0,656pum va kh, =0,486um vao catdt clia mdt t& bao quang dién 6

=3.10% photon

céng thoat A =3,61x1071J, Cho cong sudt birc xa anh sang cé budc song
Ay va A, noitrén twong wng la P =0,2W va P, =0,1W . Tinh s6 photon
dap vao catét trong méi gidy.
Bidtring: h=6,625x10"*Js; C=3x10°m/s;
m, =9,1x10'kg; e=1,6x10"°C.
Jheomg din gidi
he  PA

Tinh s& phéton dap vao catét méi gidy: n= L vae- s
€ c

58 phdton dap vao catdt trong 1 gidy do bie xa &y va A, chidu vao catbt:

™
N=D2 Bha g 007 42 45x107 =9,05x107
he he

Vi dyg 4: Chiéu vao catdt mét anh sang c6 budc song 0,546um, thi dong
quang dién bio hoa co gia tri la 2mA. Cong suat birc xa la 1,515W . Hiéu
suat fuogng tir 1a bao nhiéu ?
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JHuong dan gidi
- Cuwodng d6 dong quang dién bao hoa: I, =n..Je]=n, =1|%
% e s hc ¥ P
Cong suat bire xa: P=N;e= Nszb N, = h—“E =—i‘1}'—
A
-Hiéu suat luong tir:
Ton
n, e} Ighe  2.1076,625.107.3.10° 3
H=—=ﬁ=_ o g 9 =3-IO =0,3%
N, PA Pl 1,515.0,546.10°1,6.10
hc

[ BAI TAP VAN DUNG:

Ciu 1: Cong t5i thidu dé birc mdt électron ra khoi b mat mdt tdm kim loai
ciia mdt #& bao quang dién 12 1,88eV. Khi chiéu mbt barc xa ¢6 budc song
0,489 um thi dong quang dién bao hoa do duoc la 0,26mA. S6 électron tach
ra khéi catét trong 1 phut.

Ioh = n|e| =26.10"A. (n 1a s8 électron tach ra khoi catot trong 1s).
26.107°
n= 20 -16,2510%;
1,6.10

53 électron tach ra khoi K trong 1 phit: N=60n = 975.10'%.

Cau 2: Ngudn séng thir nhat c6 cdng sudt P1 phat ra anh sang don sic c6
budc song A; =450nm. Ngudn sing thit hai cé céng suat P: phat ra anh
sang don sic ¢6 buéc séng A, =0,60pm . Trong cling médt khoang thoi gian,
ti sd giita s photon ma ngudn thir nhit phat ra so véi sd photon ma ngudn
thir hai phat rala 3:1. Tis6 P1 va P2 la:

A. 4 B.9/4 C.4/3, D.3
JHuomg dan gidi
Céng suat do ngudn thir nhit phat ra trong thoi gian t:
P =Ng =—L—;
g
Céng suat do ngudn thir hai phat ra trong thoi gian t:

Lap ti s6 P1 va P2, ta duoc: E=_NA&;=§_M=4 :

-Chon A,
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T
Cau 3: Khi chiéu 1 birc xa dién tir cd bude song 05 micromet vio bé mit cita g
bao quang dién tao ra dong dién bao hoa la 0,32A. Cong suit birc xa dap vy,
Catot la P =1,5W. tinh hiéu suit ciia t&8'bao quang dién.
Jiwomg dan gidi
Ipnhe  0,32.6,625.107.3.10°8
ePA  1,6.107°1,5.0,5.10°°
Cau 4: Cong thoat cia électron d8i v6i Natri 14 2,48 (eV). Catot ciia & bag
quang dién lam bang Natri duoc chidl sing béi birc xa ¢é bude sing
A= 0,36 (um) thi ¢ dong quang dién bao hea len = 50 (mA).
Cho biét: h = 6,625.10* (J.s); ¢ =3.10 (m/s) ; me=9,1.10" (kg); e = -1,6.10*{C}.
Hiéu suat quang dién bing 60%, tinh cong suat cia ngudn birc xa chiéu vip
catot.

.100% =53%

Hiéu suat lwong tirr H =

Cudng dé dong quang dién bao hoa: Iy, =n, Jej=>n, =I|t'—f'
€|
he P P.'L
Cényg suat birc xa: P=N,e= N,LT::N;L = hc =
g0
Iy
Gz 918 o o pr_ M Sl wliohe g Ionhe
Hiéu suat lugng tir: H= N E‘. Pkl =P= H.?..le]
he

I, .he _50.107.6,625.10*3.10°
Hxrlel  0,60,3610°.1,6.107"

Oang 7: Chié dnh sdng kich thich c6 budc song thich hop vao bé miit tdm kim
logi (hay qué ciw) duoc c6 lip vé dign. Tink hidu dign thé cuc dai ma téin kim logi
dat dugc.

=0,29W

Thay 56 vao ta duoc két qua:P =

Phuong phap giai:

Khi chiéu anh sang kich thich vao bé mit kim loai thi e quang dién bj bat ra,
tam kim loai mat dién tir (-) nén tich dién (+) va cd dién thé'la V. Dién truong
do dién thé'V gay ra sinh ra 1 odng can A, =e.V ngén can sy birt ra clia cace
tiép theo. Nhung ban dadu A, < Wy . nén e quang dién van bj birt ra. Dién
tich (+) ciia tim kim loai tang dan, dién thé'V ting dan. Khi V=V, thi cong
luc can ¢6 46 Idn ding bing Wy may Cla e quang dién nén'e khéng con bt ra.

1 he he
Ta ¢6: Evmm=§m,_,v3mx=‘» eV, =&~ A_T_—

Ao

" hc 1

V'?}' Vm:.lx = (I "I'J
{
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@ vi DU MAU: .

TVi du 1: Khi roi 4nh don sic c6 buéc séng A =0,5um 1én mét I4 kim loai

cd lap chwa nhiém dién thi Ia kim loai nhiém dién dén dién thé t6i da

Vesx = 1,5V. Giai thich st nhiém dién nay va xac dinh gidi han quang dién

ctia kim loai 6. Cho hang s& Pling, vén tdc dnh sang trong chan khong,

gia tri tuyét ddi cia dién tich electron lan luot la: h = 6625103 Ks, ¢ =

3x10° m/s,e=1,6 X 107° C.

- Giai thich su nhiém dién: Khi mét electron hap thu mét phétdn cia anh
sang tdi, electron s& c6 ning lugng lén hon céng thoat A nén nd co thé birt
khoi bé mét kim loai duoc chiéu sing, lam cho kim loai thiéu dién tich dm
nén kim loai tich dién dvong.

- Xéacdinh Aq.

Ti cdng thic Anhxtanh vé hién tuong quang dién: %-—-ﬂe[ Vna|

% & hc  0,5x10° 6,625x107F x3x10°
= A9 =1,2619%x10%m =1,2619um.

Vi du 2: M6t qua cdu bing ddng (Cu) cb lap vé dién diroe chiéu bai 1 bire
xa dién tir ¢ A = 0,14 (upm). Cho giéi han quang chen cia Cu la Av=03
(um). Tinh dién thé cyc dai cha qua cau.

Phan. tich va huimg dan gidi

Khi chié dnh sang kich thich vao b& mit kim loai thi e quang dién bi bét ra,
tam kim loai mat dién tir (<) nén tich dién (+) va ¢6 dién thé la V. Dién
trrong do dién thé'V gy ra sinh ra 1 c6ng can Ac=e.V ngan can sy birt ra
ctia cdc e tiép theo. Nhung ban diu Ac< Wamax , nén e quang dién van bi bit
ra. Dién tich (+) ctia t&m kim loai tang dén, dién thé'V ting dan.

Khi V=Vmax thi céng hrc can c6 dd Ion ding bing Wdmax ciia e quang
dién nén e khong con bat ra.

11 fel Ve _ 1 1,6x1077 x1,5
=> -

: 1 gy he he
Ta co: eVMax =Eme"0max == eVM_m =E_A=T;H£
hef1 1
Vay Vi & L
Lo (?» zﬂJ _
he(1 1 662510"3‘.3103 1 ; g ]
b T PR e 19 = 7 < |=473V
A 1,6.10 0,1410° 10,3107
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Vi du 3: Cong thoat ctia électron déi véi ddng 14 4,47 eV, Khi chiéu birc xa
6 bude séng A = 0,14 (um) vao mdt qua ciu bang ddng cach li voi vit
khac thi tich dién dén hiéu dién th& cuc dai la bao nhiéu ?

Cho biét : h =6,626.10*(].s) ; c = 3.105 (m/s) ; me=9,1.193 (kg).
Goi dién th& cuc dai caa qua cdu bang dong 12 :Vmax .
Khi chigu birc xa ¢é burde séng A.dén qua cdu bang dong cach ly véi cic vat
khéc, cac électron quang dugc birt ra khoi qua cau, dién tich duong caa qua
cau tang dan nén dién thé'V cla qua cau ting dan Dién thé'V — Vimax,
Khi cac électron quang bt ra khéi qua cau déu bj dién truong kéo tra lai.

Theo cong thirc Einstein: -};Tc =A+ % MYy max

Ma dién the cuc dai cia vt tinh theo cong thire: %mvgm = le|V....
g .
= -l—c = A +/e| Viax

N34
he 6,625.103.10° 4,47.1,6.107%

——A =
v l[ﬁl _ 01410 e S 0
' he C
Waomsz =eVmax =3 eV; k5 —m——— = 0274106 m; f= — =1,1.10" Hz.
A"'Wdllmax A

Vi du 4: Chiéu 18n b& mit mét tdm kim loai cé céng thoat electrén 1a A =
2,1 eV chim anh sang don séc c6 bude séng A = 0,485um. Ngudi ta tich ra
m@ot chum hep cac electrén quang dién ¢d van t8¢ ban dau cye dai hudng
vao mét khéng gian c6 ca dién trudng déu E va tir trrdng déu B . Ba véce
to v, E, B vudng gdéc véi nhau tirng d6i mét, Cho B = 5.10% T . D€ céc

electrdn van tigp tuc chuyén déng thing va déu thi crdng 46 dién trudng
E c6 gia tri nao sau day?
A.201,4 V/m. B. 805442 V/im. C.40.28 V/m. D. 402,8 V/m.
Jiuong dan gidi

Vian téc ban diu cuc dai cua electron;

v= fi[l‘E_.ﬂ - f < [f"6’25‘10-34‘5",‘108 -2,1.1,5.10"9]
m\2 /) y9,1.10%{ 0,485.10°
=0,403.10* m/s _
D& electron van tiép tuc chuyén dong thing déu thi luc Lorenxo can bing
voi lyc dién tac dung Ién electron:
Bve=¢E = E =Bv=5.10%0,403.10"= 201,4 V/m. Chon A
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cau 1: Cong thost electron khoi dong la 4,57eV. Chiéu buc xa ¢6 budc séng
7 = 0,14 pm vao mdt qua cdu bing déng dit xa cac vét khac. Tinh gidi han
quang dién cua dong va dién thé cuc dai ma qua cdu dong tich duoc.

Jluong dan gidi
=0,27.10°m;

Cty TNHH MTYV DVVH Khang Viét

6,625.107°* 3.10°%
4,57.1,6.10°"

h
Wao = ‘35 -A= 6;88.10'”]: Vinax = wr:lﬂ =4,3 V.
e

cau 2: Chifu bt xa <o budc séng X = 0.6pum vao catot cia 1 té bao quang dién
6 cong thoat A = 1.8cV. Diing man chdn tich ra mét chium hep céc electron
quang dién va cho ching bay vae mét dign truong tir A dén B sao cho
Uar=-10V. Van té¢ nho nhat va 16n nhat cia electron khi téi B 13n lweot 12
A.18,75.10° m/s va 18,87.10° m/s B.18,87.10°m/s va 18,75.10°m/s
C.16,75.1(°m/s va 18.87.10°m/s D.18,75.10°m/s va 19,00.10°m/s

i Hﬂmlg dan gidi
ho = L A 3110 =0,69.107°m =0,69um ;
A 1,8.1,6.10

- Khi vén t&c ban ddu cyc dai cua e theo chiCu tang toc vai Uyg thi ta ¢d van

toc 16n nhat caa electron khi 16i B 1a v: Goi v (hay v,,,, ) 13 van tdc cuc dai

ctia e khi d&n B. Ap dung dinh li déng néng;

he
M: ——=
A

lea x5® 1o 3
—mv*- ——mv§ =tel gl
> g AB
B 277 A4 1 2
= Fmv =Emv{}+|EUAB|=>EmV =+e— A+leU gl
A {1 1
Pt . =h" — i mamea— I U =
va L(l 20 J+ STUE
2he(1 1% 2leUqg!
eyt “[_'—J"—AB
m | A i m
Thé'so

91.107.10° \0,6 0.69) 91107

Khi van toc ban dau cua e bing 0 thi ta ¢é van t6¢ nho nhat ciia electron khi
i

g 5
t&i B & Vmin: 'imvmln =EUAB == Ymin™ MIEGUAB

-3 3 -19
St Jz.e.&zs.w 31050 21 }+2,1,6.10 10215,00.10°m/s

21,6107

Th&'s8: Venin =J 5 T1g 10 =18,75228.10°m/s. Chon D
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Chuyin 8 5
THUYET TUONG DOI

A.TOM TATLY THUYET

1. Han ché ciia co hoc co dién.

+ Co hoc 6 dién (co hoc Niu-ton) k‘hﬁng con diing d6i voi nhitng trudng hep
vat chuyén déng vdi téc dd gén bang tdc d6 anh sing

2. Cic tién dé cia Anhxtanh.
Tién dé I (nguyén li twong ddi):
Cac dinh luat vai li (co hoc, dién tir hoc...) c6 cung mot dang nhw nhau trong m;
hé quy chiéu qudn tinh.

Hién tuong vat li dién ra nhu nhau trong cac hé quy chiu quan tinh.
Tién dé Il (nguyén li v& sy bt bién ctia tc &6 anh sang):
Téc d§ anh sing trong chén khéng c6 cing 46 lon bang ¢ trong mot hé quy chiz,
quén tinh, khing phu thulc vio phuong truyén va vao 10c o cia nguln sing hy
mdy thu: c=299 792 458m/s =~3.10°m/s
Day la gia tri tdc d6 16n nhat cua hat vit chit trong b nhién (hién nay).
3. Heé qua ciia thuyét teong ddi hep:
a) Su co cuia df dai:
D6 dai cua mt thanh bi co lai doc theo phrong chuyén déng ctia nd

.vz
C

lo: 4§ dai riéng: d6 dai cua thanh khi ditng yén doc theo truc toa d6 trong hi
quy chiéu K
I: 4§ dai cia thanh do duoc trong hé K, khi thanh chuyén ddng véi tdc dév
doc theo truc toa d¢ trong hé K
b) Su chdm lai cita dong hé chuyén ding:

Déng hé gin vdi quan sat vién chuyén ddng chay cham hon déng hé gh
véi quan sat vién dang yén.

b A

T
C

At: khoang thoi gian do dwoc theo ddng hé gan vao quan sat vién ding yér
At, : khoang thoi gian do duoc theo déng hd gin vao quan sat vién chuyé

2

déng.
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i du 1: Mot déng hé chuyén dong thing déu véi toc dé v = 0,8¢ (vdi c La
tdc d§ anh sang trong chan khoéng). Sau 12 phiit (tinh theo ddng hd da),
d6ng hd nay chay chdm hon ddng hé gin véi quan sat vién dirng yén la
A. 7.2 phut. B. 4,8 phrit. C.8 phat. D. 20 phat.

Phan tich vi hurtmg din gidi:
Thoi gian d8ng hé chay dugc trong hé quy chidu chuyén déng la At,.

Thm gian ddng hé chay dugc trong hé quy chiéu dung yén (hé quy chiéu
gan vdi quan sat vién dung yén) la Ar.

Ta co &t=£ﬂ—? -—i—= 20 phut
A W
C2 CZ

Suy ra déng hd gan voi hé quy chiéu chuyén dong cham hon déng hé gin
v0i quan sdt vién dimg yén la 8 phit. Chon D
Vi dy 2: Mot cai thude khi ndm yén doc theo mét truc toa 46 ctia hé quy

chiéu quan tinh K thi co chifu dai 1a £, . Khi thuée chuyén dong doc theo
truc toa d6 nay véi toc do béng 0, 8 lan t&c d6 anh sang trong chan khéng
thi chiu dai ctia thude do duge trc:-ng héKla
A. 0,80, B. 0,64, C. 0,36¢, D. 0,64¢;

Chi&u dai cda thudt khi thudt chuyén déng vdi van tdc 0,8¢

j 2 2
0,8¢
1=1m/1 —%=IO,II—L?)—=0,GID

Dip in B
Vi du 5: Tinh téc d6 clia 1 électron duoc ting tdc boi hiéu dién thé 10°V
Phan tich va hmmgd&n gidi:

. 1 -eU
W, = -1|myc? =eU, vmf.'r-—
: [Jl-n ] ’ J1 7 e

1 B 1 SE i
R e B i b =l

2
1+ el y elJ ]
1+ - 1+

m{,cz [ mncz ] [ mucz J

=1-p2 =

=p=~0,55
v =31080.4 = 1,65.10%m/s.
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(3 BAI TAP VAN DUNG |
Cau 1: D co chifu dai cia mét cai thidc 6 chiéu dai riéng Sﬂcm chuyg,
ddng voi toc dd v=10,8¢c Ja :
A 12cm. B.13cm. C. 18cm. D. 10cm.
Phan tich va huéng dan gidi:
D9 dai |l ciia thanh, khi thanh chuyén déng

c2

e
1=1.,J1 -5 =18cm
Vay thudc da bi co lai so lac dau mét doan: 30-18=12cm
Chon A.
Cau 2: Mbét ddng hd chuyén déng véi t8c dd v = 0,8c. Hoi sau 30 phat (tinh
theo dng hé d6) thi ddng hé nay cham hon dong hé gén véi quan sat viey

ding yén bao nhiéu phut

A.12 phit. B.48phat.  C.20 phat. D. 15 phat.
Phan tich va huong dan gidi:
Khoang thoi gian At do duoc theo déng hd gén véi quan sat vién ding yén
at=—2t = 20 50 phat

e
{,2

Vay dong hd nay chdm hon déng hé gan véi quan sat vién dimg yén:
50 - 30 =20 phut
Chon C.
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87 HAP THY ANH 8ANG. MAU SAC CUA CAC VAT

1,Hdp thy dnh sdng

Thue nghiém chiang to ré‘mg, khi mét chim anh sang di qua mét madi

trerong vat chat bat ki, thi cuwong do sang bj giam.

Mot phén ndng luong cta chim sdng d4 bi hap thu va bién thanh ndi ning

cua moi truong.

Hép thu anh sang la hién tuong méi trudng vat chat lam giam cuong do

ctia chlim sang truyén qua nd.

Thure nghi€ém ching to, khi truyén trong chan khong, chuum sang hoan toan

khong bi hap thu.

Diéu d6 chirng to chinh su trong tac gitra anh séang voi cac nguyén tir (hay

phén tir) cdu tao nén mdi trirong da gay ra hién twong hap thu dnh sang,

Pinh luit vé sy hdp thu dnh sing

Viéc khao sat dinh lugng su hap thu anh sang da cho thay:

Cuong d6 I cha chim sang don sic khi truyén qua mdi tredng hip thy,

giam theo dinh luat ham mi cua d¢ dai d cia duong tia sang: 1 = le™

Cudng &6 I ctia chum séng don sdc khi truyén qua moi truong hap thy,

giam theo dinh luat ham mii cia dd dai d ciia dudng tia sang: [ = |

Cudng dd ctia mét chim sang dwoc xac dinh bing luong quang ning ma

chiim sang tdi qua moét don vi dién tich dit vudng gdc vdi hia sang trong

mét gidy. Pon vi cla cudng do sang 13 oat trén mét vuong,

= Néng luong[)]
Diéntich| m” | Thi gian[s]

b) Hap thu loc Iga

Khi cho chiim anh sing trang di qua mét chit nao d6, ta quan sat thay
quang phé hap thu (vét hdp thu hay dam may hap thy), trén quang phé cta
dnh sang tring mat di mét s& vach ng véi cic budc séng dic trung cho
chét dang xét.
Cac anh sang ¢ budc séng khac nhau bi méi triromg hdp thy nhiéy, it khac
nhau. Néi cach khéc, si hdp thu dnh sing clia mét moi trudng ¢o tinh chon
loc, hé s6"hap thu cia mdi trweomg phu thude vao burde song dnh sing.
Moi chit déu hip thy 6 chon loc anh sang.
Nhitng chat hdu nhu khong hap thu anh sdng trong mién nio clia quang
pho duoc goi la gin trong suét voi mién quang phdé do.
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T e
Nhimng vét khong hap thu énh sang trong mién nhin thdy clia quang phg
duoc goi 1a vdt trong sudt khdng mau (chang han, nudc nguyén chat, khing
khi, thay tinh khéng mau...).
Thuy tinh khéng mau hap thu manh tia tlr ngoai
Nhimg vat hip thu hoan toan mgi anh sang nhin thay thi c6 mau den.
Nhirg vit hdp thu loc lya anh sang trong mién nhin thay thi dwoc goi Iy

vdl trong sult co mau.

2. Phdn xa (hodc tin xq) loc hua. Meu sdc ede vat.

O mébt s& vat, kha ning phan xa (hodc tan xa) anh sang manh, yéu khic
nhau phu thugc vao buée séng anh sang téi. D6 [ su phan xa (hodc tin xg)
loc lura.

C6 nhimg vat phan xa (hodc tan xa) manh cic anh sdng ¢6 budc song dij,
nhung lai phan xa (hodc tan xa) y&u cac anh sang c6 budc song ngin, chéng
han mét tim d6ng c6 mit danh béng thi ti 1é phan trim cudng d5 phan xa i

Budc séng (nm) 357 500 600 700 800 1000

Tilé % 27 44 72 83 89 90

Khi chiu mét chitm séng tring vao mét vat, thi do vit cé kha ning phan xz
(hodc tan xa) loc lira, nén anh séng phan xa {(hoic tan xa) 1a anh sang mau.
Diéu d6 giai thich tai sao cac vét cé mau sac khéc nhau.

Céc vat the khic nhau cé mau sac khac nhau 1a do chiing dwoc ciu tao ti
nhitng vat liéu khac nhan.

Khi ta chiéu anh sang tring vao cc vat, ching hip thu mét 56 anh séng
don séc va phan xa, tin xa, hojic cho truyén qua c4c anh sang don séc khac
nhau. Do &3, ta thiy céc v3t cé mau séc khic nhau.

Mau sac cac vat phu thude vao sy hap thu loc Iwa va phan xa loc hra cia
vat (phan xa loc lua cta chét cau tao nén vat hodc ciia chat phu bé mét vat)
d6i véi &nh sang chidu vio vit.

T&m g son mau d6 hip thu 4nh sang mau lam, tim vA tén xa 4nh sdng mau do.

Do d6, néu chigu mét chitm 4nh sanh trang vao tAim gd d¢ thi ta thiy né cd

mau d6 clia tim ga.

Nhung néu chidu vao tim gd dé mét chim anh sang lam hojc tim thi né
hap thu hoan toan chiim dnh sang d6 va nd trd thanh cé mau den.

Mau sic cac vat khong nhitng phu thugc ban chat ctia vat ma con phu thude
mau sic ciza anh sang roi vio né.

Khi néi mét vat ¢d mau nay hay mau khac ta d3 gia dinh né dwoc chiéu anh

sang bang chiim anh sing trang,
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—
 vi DU MAU:
vi du 1: Cudng d§ clia chium 4nh séng don sic truyén qua méi truong hip thu
A. giam theo dinh lut ham md cia dd dai dudng di cila tia sing
B. giam ti 18 v&i d dai dudng di cia tia sang
C. giam 8 18 nghich véi d6 dai dudmg di cia tia sing
D. giam ti 18 v6i binh phwong d6 dai dudng di ciia tia séng
@hén tich v huing dén gidi:
Theo dinh lujt vé sy hip thu anh sang: 1=15.e™*¢
Vi thé cudmg d6 ctia chiim &nh sdng don sic truyén qua méi trudng hip thu
giam theo dinh luat ham ma cta d§ dai duong di cia tia sang nén B; C; D
déu sai. Chon A
Vi du 2: Chiéit mdt chiim sang don sic theo phuong vudng géc vao mét
taim thity tinh c6 d6 day d. Thiy ring cudng dd cita chitm sang 16 bing k
18n cudmg @ chiim sang téi. Coi ring 4nh sang khong bi phan xa & mat
truede va mit sau tim thuy tinh. Hé s8 hip thy cla thiy tinh d61 véi anh
sang don sac nay la o . Hay chon biéu thitc diing

Ink

L k o

A e® =k, B.d=-alnk. C. 0'.=—h::‘—-. D.d=—,

Phén tich va husng dén gidi:
Theo dinh lut v€ sy hip thu anh sang;

I=Iye :::-I—]-=q=.-ﬂ"‘i =k=>d=--%5. VaychenD. .
0

Vi du 3: Khi chiu sang vio tim gd son mau d6 chium sing dnh sang lam,
hi ta thiy o6 mau gi ke Hir. g&?

A. Tim. B. Do. C. lam. D. Den.

Fhan tich va husmg dén gidi:
Tam gb son mau d6 hap thu anh sing mau lam hodc tim va phdn xa anh
sang mau do. Vi thé khi chidu sang vao tim gd son mau do énh sang lam,
4nh sang lam bj tim g& mau d6 hap thu nén ta thay tim gd trén mau den.
Vay chen D.

Vi du 3: Chon ciu Péing: Mau sic cac vét Ia do vat duoc ciu tao tir nhing
vit lidu xdc dinh va
A. hap thu &nh sang chiéu vao.
B. phan xa anh sang chiéu vao.
C. cho anh sing truyén qua.
D. hap thu mét s8 budc séng dnh sang va phan xa, tin xa nhimg budc
séng khac. . -
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Phain tich rd hutmg ddn gidi:
Cic vt thit ob mau sac 13 do vit duroe ciu tao bir bl it ii§u xic dinh
vt hip thy mdt s& budc sdng anh sang vi phan xa, tin xp r*.hlimg1'J-|.u-.‘|-_-,;,5“a
khac. Chon D
I BAL TAP VAN DUNG:
Cau 1: Binh ludt vE sy hap thu dnh sdng cho bidt méi quan hé gita cwnimg g
chisn dnh séng
A qua mii trudng vis cuding G0 chiim sang toi mai redng
B. Bi mdie trudmg v hé 58 hip thy cioa mdi trudmg
C. qua mii trring v di dai duimg di trang mii irime
D. toi mdi trudng voi dd dai duwéng di trong mbi truomg
Phan tich vl husdng ddn gridi:

Theo dinh luit vE sy hip thu dnh sing: 1= 0%

Vi bo va 13 cutmyg d6 chirm sang trude khi vio méi trumg i sau khj
ra mii truémg. a 13 h 58 hip thy cba mé) trudng 361 vai dnh sang don si;
chiity vho vird 1 4§ di duimyg di ca tia sang trong mai trwdmg,

Vi thE : Binh ludt vE sir hip thy anh sing cho bitt mél quan hi gide ﬂlﬁ'ng:
dé chum dnh sing gqua méi truémg voi 3 dai dudmg di treng mai rdng,
Wiy chon C.

Céu 2: Chifa mat chiim sing dom séc theo phuong vuding goc vio mt tin
thiy tinh ob 6 day d = 2mm. Thay ring cuémg 46 cla chiim sing 16 bing
0,75 1Bin cwbng 4 chiim shng t6i. Coi ring dnh sing khéng bi phin xq & mit
trwdc va mit sau tdm thiy tinh, He s& hap thu cie thiy tinh dél wai dei
sang don sic nay la
A a=1438m™. B a=1346m™ C o=150m™". D a=11542m™

Phain tich v hurmg ddn gidf:
Theo dinh luit v sir hip thy dnh sang:
1
=143,84m "

In=-
T=Tyed #T_l_e—uu:u__q_In_:_]nn,?S

: d 2100
Viay chon .
Cau 3: Khi chis sing vao vit mau 46 chim sing dnh séng tim thi ta thiy o
mmidu g tir vt trén? Bidt vat mau do hip thy anh sang lam hodc tim,
A Tim. B. B C. Vang, D. Ben.
Phdn tich ed husimg ddn gidi:
V3t mau d6 hap thy anh sing lam hole tim nén khi chigu inh séng maw Ln
wa0 vat mau da thi ta quan sit dwoc mau den Hr vat trén
Viy chon T
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&7
TU vI MO BEN Vi MO
A TOMTAT LY THUYET
CACHAT SO CAP
] Hgt!ﬂué'p

Cae hat sor cBp la cac hat vi md o kich thwde oF hat nhian tri xadng va khi
khao sit qué trinh bidh d8i cha ching, ta tam thii khdng xét dén cdu tao
beén trong cla ching.

Tgo ra cdc hat sor cdp mdi

D taa ra cic hat s cip mdi, ngidi ta lam ting vin i cha mit 56 hat biing
Ay gia 15 vi cho chiing bin vao che hat khic.

Phdn loai cde hat so cdp

Diwra vho dé Ién cha khii lugmg va die tinh trong tic, ngubi ta phin hat so
cip thisnh cac loai sau:

Phistdn: hat o6 khéll lugnyg finh bing 0.

Leptdn {céc hpt nhel co khéi luong br 0 dén 200me notrind, electron,
pézitron, mizin p.

Hadrim: g&m hai logi mézin va barion

= Mizdn: od khdi hoong trén 200me nhung nhd hon khii lwong nucldn
giim hai nhém mézin = (=5n°,7) vd mézdn K (K, K.

- Barion: cic hat o khoi lwomg bing hodc [am hon kbt lwgng nuclan, gdm
hai nhém: nucdn p, nova hipéran ("0, 2%, T, I khdi lugng lén hem khéi
hugng nuclan) va cac phan hat ca ching.

* Tinh chit aia cic hat so ofp

Trong s& cdc hat sor ciip, chi <o 4 hat khéng phén ri thanh hat khac, goi la
céc hat bén (pritén, electron, phistdn, noteind), Chn #3t ci cée hat khac 3
khéng bén va phin rd thinh cée hat khic.

M} hat sor cip ddu ob mdt phan hal twong (mg. Phin hat cia mét hat so
cip of ciing khii lugng nbumg cd dign rich wéi diu va cing gia tri tuydt doi,
Trudng hap hat so cap khing mang difn thi phin hat cla né cé mémen tir
ciing & 1ém nhung nguoe huéng.

" Twmg tdc cia cdc hat so cdp

Cac hat 5o cip ludn bigh d8] v twong tie véi nhau,

Ca ban loai tuomg tac caa cde hat so clp:

Turong tic hip dan: 1 hromg tac gilta cac hat vt chit ob khii luomg.

=

=




