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o CHUGNG I:
TINH CHAT SONG CUA ANH SANG

'@ BAI TOAN 1: TAN SAC ANH SANG
A. Tém tht Iy thuyét:
1. Tdn sdc dnh sdng :

a) Mot chim 4nh sang tring song song dén lang kinh, khi 16

ra khéi lang kinh, bi tach ra thanh mét ddy cé mau nhu -

& céu vdng goi & quang phé cia-dnh sing trédng. Céc tia

mau dé bi 18ch-it nh&t, cic tia mau tim bi 16ch nhiéu
“nhét. Hién tugng nay la hién tugng tan sic dnh séng.

- Géc léch : Dy < Dya cam < Dyang < - < Dim.
b) ,Ngﬁyén nhén cia hién tugng tdn sic :

Do chiét suft (n) clia méi trudng phu thudc vao budc
séng A va tan s f clia 4nh sang : :

o= g» m

Théng thudng n gidm khi A ﬁng.

2. Anh sdng : ,
' - Anh séng don sdc : 12 4nh sang khéng bij tan sic khi di qua
lang kinh. M3i énh sdng don sdc c6 mét mau nhét dinh goi la mét
mau don sic. ' ‘

— Anh sang tréng : 1a tip hgp clia v6 s6 cac anh séng don sic
khac nhau c6 i\néu bién thién lién tuc tt dé6 dén tim:

- Quang phé clia énh sdng tring : 1a day c6 ‘mau nhu mau ciu
vdng, cé 7 mau chinh : d8, cam, vang, luc, lam, cham, tim.



*

3.

Viing dé c6 budc séng ti : 0,760 ym dén 0,640 pm.

Ving da cam va vang : 0,640 um dén 0,580 pm.
Ving luc . 0,580 pm dén 0,495 pm. -
Ving lam ~ cham : 0,495 pm dén 0,440 pm.
Viing tim . 0,440 pm dén 0,400 pm
Céng thic théong thuong :

- Phdn xq : i=1 (G6g phén xa i’ bing géc tdi i)

- Khiic xa : n,sini, = n,.sini, (n,, n, chiét suat tuyét déi cia moi

trudng 1 va méi trudng 2 ; iy, i, goc tao béi tia sdng
va phép tuyén trong hai méi trudng 1 va 2).

> N 2 - n
— Phdn xaq toan phan : » sinig, = —=| (01 >mny) .

- Ldng kihh :

Cong thiic vé lang kinh :
* Truong hgp téng qudt :

sini, = n.sinr,
sini, = n.sinr,
A =I; + I _
D =i + i, - A

* Truong hgp géc nhé (A, i)

i = n.r
i, = n.r,
A = ry + Iy
D = n-1).A .

* Goc léch cic tidu :




[Dpin =2i-A|; |[sin

B. Bai tﬁp vidy :

1.1a) Khao sdt mét thdu kmh mong cé chiét sudt n thay déi theo
budc s séng ctia dnh sdng théa hé thiic :

n=1550+ 0,(:396 (A tinh bédng jm)

Nguén séng S phdt ra mét biic xa hiong sdc c6 budc séng A, = 0,4um
va A ; = 0,6 um, t6i song song vdi truc chinh ciia thdu kinh.

a. Mo td hién tugng tdn sac ctia chium tia 16.

b. Vi bitc x@ ¢6 A, tiéu cy cta thdu kinh la f, = 0,5m. Xdc
dinh tiéu cu cia thdu kinh ing vdi bifc xg ¢6 budc song A,.

Giai
a) Tiéu cu clia thiu kinh 1a ham cia chié'tvsué't :

E S TSNS DY

f R, R2
- ma chlé’t sudt la ham cla buac séng :
‘n=1,500 + 0, 0096
Do do Ung vdi budc song Al
) 2%

A, thfu kinh c6 chiét

sudt n,, v&i budc séng A,

thd&u kinh cé chiét suit

n;. Vay, véi tia téi ludng S
sic, thau kinh s& cho hai |
tiéu diém F, va, F, ing

~v@i hai tiéucu f, va F,.




b) F— (nu"ll(—“+——)

1

R, R,

- Véi budc soéng A, ta cé :

Do dé6

Suy ra :

~Vay:

1 (-1 ()

f, Ry R,
4 _m-
1 np-1
: * 0,00
n,—-1=0,550 + 00 296 = 0,610
Y ,
n,—1=0,550 + 0'0296 = 0,577
2
f
2 . gﬁl_q = 1,06
f,. 0577

f, =-1.06.f1 = 1,06. 0,5 = 0,530 m

1.22) M6t lang kinh thuy tinh c6 tiét dién thdng la mét tam gidc cdn
ABC, dinh A. Mét tia sdng roi vuéng géc vao mdt bén AB sau
hai ldn phan xq toan phdn trén hai mgt AC va AB thi Io ra
khéi ddy BC theo phuong vuéng goc véi BC.

a)- Tinh géc chiét quang A cia ldng kinh.

b) Tim diéu kién ma chiét sudt cia ldng kinh phax théa mdn.

c) Cho rang chiét sudt ctia lang kinh déi vdi tia sang mau luc vita
dii théa man diéu kién néu & trén. Khi do, néu tia tdi la tia
" sdng trdng thi tia 16 ra khdi ddy BC theo ph ong vuéng goc voi
.BC c6 con la danh sdng trdng khéng ? Gidi thich ?

Giai

a) Goi SHIJKR la dudng di cia tia sang Tai H va K thi tia sdng
truyén théng. Tai I va ] thi tia sang bi phén xa toan phan. (H. Vé).
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A

Géc téitaillai=A (goc c6 canh dox mdt théng goc)

Do SI] so le le IJN nén :
Goctditai]laj=2i=2A
Matkhio: B-G-100°-A
(AABC cdn tai A)

N

Ta laic6: j= B » 7
-(g6c c6 canh d6i mot vubng géc)

AL A '0‘_./\
Suyra : j= B-C=180 -A

—
A " 0— :

Viy - : 2A=~Eg—_~é

S a

= ’ 5A—180°:>A—36°

, b) Muén tia sdng phdn xa toan phan trén miat AC thi géc t6i i
.phai 16n hon hoidc bfing goc gidi han phén xa toan phﬁn i2 lsh hay .

sini > Sll'ugh

K

Blm e
=R

oL A
- - nén sinA 2

_Mé : 'smlgh

[\

= i s_1n36f’,
'~ Véy diéu kién chiét sudt n cia -lénvg‘kinh phéi théa man la :

=1,701 (+)

'sin 36

c) Neu chlet sudt cia léng kinh d6i vei tia mau luc vita thoa man

idleu kién (+) thi chiét sudt cia lang kinh d6i véi cac tia c6 bude . -

séng ngén hon bude séng cla- tla mau luc sé théa mﬁn ot hdn dxeu‘ '
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kién' (+). Cac tia nay bi phan xa toan phén trén mat AC va truyén
theo dudng thing JKR. o ‘ ‘
Céc tia con lai trong quang phé lién tuc (vang, cam, d6..) s& c6
mét phén 16 ra khéi mat AC, mot phén phén xa theo phuong IJ.
~ Nhu vay, nhiing thanh phdn c6 budc séng dai trong tia JJKR s& bi -
yé&u di. Do d6 tia 16 ra khéi day BC sé khong con 1a dnh sang tring,
n6 sé ngd sang mau xanh. '

1.3a) Chiéu mét chum tia bsa’ng trdng hep, coi nhu mét tia sdng,
vao mét lang kinh cé géc chiét quang A = 5°, theo phuong
vuéng géc vdi mat phdng phdn gidc cta géc chiét quang. Diém
t6i & gdn A. Chiét sudt ctia lang kinh déi vdi tia tim la 1,54 va
déi véi tia dé la 1,50. Quang phé dugc hing trén mét man dnh
- dgt song song va cdch mdt phdng phdn gidc ctia lang kinh 2m.
‘Tinh chiéu réng. cla quang phd thu dugc trén man dnh. ‘
' Giai
Géc léch D cta tia sdng khi qua lang kinh :
D = An-1)
Xét tia tim :
D( = A (nt - 1)

D, = 5. 628 (154 -1 = 0,0471 rad

, 360
Xéttiadd: |
Dy = Alma-1)
Dy = 5314 15_1) = 00436 rad
180
Gé6c léch gitia hai tiatimva d6 :
AD = D, - Dy = 0,0035 rad

Chidu rong clia quang phs : v
¢ = AD.L = 0,0035.2 =0,007 m =7 mm
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1 4a) Mot chim sang trdng, hep ddp vap mét Idng kinh thdy tinh c6
'tiét dién thdng la tam gidc déu trong dzeu Iaén goc Iech cua -
tia sdng vang cuc tiéu.

" Tinh géc tgo béi tia dé va tia tim trong chum dnh sang I. .

* Cho biét chiét sudt ciia ldng kinh athg véi cdc .dnh sdng dé
Vang, tim Idn Iu'dtla ng= 1,50 ; 0, = 1,51 ; n,_152

Giai
Xét dnh sang vang trong diéu kién goc léch cuc tiéu.
. Géc khuc xa :

Iy = =

' o
-é .90 = 30°
2 S
Géctéii: »éini:'msinr-v = 1,5.%. = 0,755

i z 49°
-sini

N
_='YO’T"7’:§ = 0,503
30220 . |
A-ra= 60 -30,22 =29,78°
ndsml'zd -

1,5 - 0,497 _07455 = izd = 48,2°

‘Tacé: - .sinrg

a

- T14;

It

T24

siniyg -

il

- T sini
S$iATy = ———
: . RS
0,755
£ 1,52 /

A = Tt = 30,220

ngsinry, = 1,52.8,503 = 0,765 "
49,9°

=0,497 - = 1, = 29,78°

i

= - Ty

= v SinizQ

= Aiz'

14
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" Géc lach D giia tia ti va tia 16 :
\ Dy =irg+ g -A =i+2ha-A
D, =iy + ip -A = i+2ix-A
Goc tao bai tia tim va tia do6 : |
AD = Dy =Dy =iy -1
=499 -482 = 1,7° = 1°42f

C. Bai tdp rén luyen

1.1b) Mﬁt léng kinh c6 tiét dién thﬁng la mot tam giac déu ABC,
day BC nim phia dudi va géc chiét quang 1a A. Chiét sudt cia
thiy tinh lam lang kinh kinh phu thuéc vao budc séng cda

_4nh séang theo cong thiic :n=a + I"_’

Trong d6 : a = 1, 26; b = 7,555.10 “m* con A duac do bing don

vi mét.

Chi€u mot tia sdng tring vao mét bén AB ciia ling kinh sao
cho tia tdi ndm dudi phap tuyén & dim t6i. Tia tim ¢6 budc
séng A, = 0,4pm, cdn tia dé cé budc séng A, = 0,7pm. -

"a) Xéc dinh géc t6i cia tia séng trén m4t AB sao cho tia tim c6
géc 18ch 1a cyc tidu. Tinh géc léch dé. :

" b) Bay gi¢ mubn cho tia 45 c6 géc léch 1a cuc tidu thi phél quay
lang kinh quanh canh A'° mét géc la bao nhiéu theo chidu nao ?

" ¢) Goc téi cha tia sdng trén mat AB phai théa mén didu kién nao
* thi khéng c6 tia ndo trong chum séng tring 16 ra khéi mat AC

pPS: a)60°;
b) 15° ngu’dc chiéu k1m dong hé ;
¢ sini 50,366 =i <21°28".

1.2b) M6t chum sang song song, sau khi qua mét khe c6 dé rdng
* 1,00mm, t6i mat trén ciia mGt ban thay tinh ha1 mat song song
day d =50,0mm, dugi goc t6i i = 60°.

13




-a) Tinh do rong ctia chiim sdng trong thiy tinh khi 4nh sang .
trong chum 1a don sic cé buoc séng. i,. Biét chlet sudt clia -
thiy tinh d6i véi bic xa A, 1a n, = 1,732 ~ V3.

b) Gié si chum sdng t8i c6 2 biic xa A, va A, va biét ring d6i véi
bic xa A,, chiét suét cda thiy tinh la n, = 1,725. Tinh goc gitta
hai chum tia khiic xa tGng vdi A, va A,, biét riing géc dé la
nhd. muén cho hai chum tia 16 dng véi hai budc séng trén
tach rdi dugc hdn nhau thi dé réng 16n nhat ciia chim sang
téi phdi la bao nhleu ? : 2

PS:a)d’ =1,73 mm ; b) 707__’;74,4 pm.

1. 3b)

~a) Mot thdu kinh héi tu c6 hai mat cdu, ban kinh cung bing
~ 10cm. Chiét sudt cia thdu kinh d6i v6i tia tim 1a 1,69 va d6i
v4i tia d6 1a 1,60. Tinh khodng céch giita tiéu di€m chia cac tia .

mau tim va tiéu diém cia cac tia mau dé. ’
~ b) Bé cho tiéu didm Ung vGi cdc tia mau tim tring véi tiéu di€m
'~ ing v6i-cdc tia mau dé, ngudi ta ghép sat véi thdu kinh hoi tu
- n6i trén mét thdu kinh phan ky ¢6 hai mat giéng nhau va
ciing ¢6 ban kinh 1a 10cm: Nhung th4u kinh nay lam bdng mét
loai. thiy tinh khéc. Tim hé thiic gidta chiét su4t cfia thdu kinh
phén ky d6i véi anh sang tim va chxet sudt ciia né d6i vdi anh
séng dé ‘ o -
PS:: a) 1,08 cm b) n, - ng = 0,09.

1 4b) Mot tla séng tra.ng tdl mat ben cua mot lang kmh bang thdy

' tmh dusi goc téi 60° Chiét suat cia thiy tinh d6i véi anh
sdng tim la n, = 1,532 va d6i v6i anh sang dé la ng4 = 1,516.
Géc chiét quang clia lang kinh la A = 60°. Tim goc hgp bdi hai
tia 16 mau d6 va mau tim

DS : 1°20’

14



& GIAO THOA ANH SANG -
“A. Tém tét ly thuyét :
1 Dinh nghia : ' ' \
Giao thoa anh sang la sy téng hgp hai séng ‘anh sang
- Cung phuong dao déng
- Cuang tan sO

- D0 léch pha khong thay. d6i theo thai glan :

2. Cong thite :

a) Cho S; va S, la hai nguén sdng déng pha dgt trong khéng khi. - -

Hiéu quang-16 (quang trinh) :

5 .= d -dy = =

' b) Vj tri vdn sdng :

s =% - Ka
D .

= x=K. D (K eZ)

R a

15,




[K| : bac giao thoa; K = 0 vé4n sdng trung tam; K = + 1 van sing
thit phat (bac nhat); K = + 2 van sang thy hai (bac hai);...
c) Vi tri vén t6i : ' |
= (<4 —) 91 K e 2)
K = 0 van t6i thl’i nhat, K = 1 van téi tha hai, .
DA v o

d) Kho&ng vin: 1= —
. a

3. Phanquanghmhhocbenqmmdenm&ts& t]u’nginémgtaothoa
a) Ludng lang kinh Fresnel : ' b ’

- Gécléch: ¢ “=-A(h 1)

S,Sz =as= = 2(n - 1)A(SO)

- Chiéu rong tnrdng gxao thoa :

7 MN = 20CA(n—1) .
b) Bdn thau kinh BJIIet

5.8, = ‘“d(OO)

MN =,d+£(00) | d-f

16



¢) Guong Fresnel :

S, = 280a  D=S0+0C

MN = 2.D.

- 17




& BAI TOAN 2 : GIAO THOA ANH SANG DON SAC
- Mot s6 cong thitc thudng st dung ngoai céc cong. thuc é phan
_ t6m tét Iy thuyét :

. Khoéng cach gita van sdng thit m va thyd n. (n >m)
€ = X=X = (n-m)i '
> i = ¢ .nméK'
- n-m

° Khoéng cach giita van sang thu n-va vén t6ithim. (o> ﬁi)

¢ =X, ~Xp=ni-(m+ 5).1 nm € K
® S§ van t‘ro’ng. trudng giao thoa :
- Sﬁ'khbéné vin: n= E
, i
L : Chidu réng trudng giao thoa.
-S6vantéida: m=[n]+1; '
~ {n] : phédn nguyén cia n

~ S6 vén séng luén 13 s& nguyén ls.

~ S8 van t6i luén 1a s nguyén chin.

C6 thé ding cong thic :

~-S6vansdng : m = 2[%]+1
- i

- -S6vantsi : m = z[k.g. 4
. , 21 2

18



B Bai tap vidu :

2. 1a) Trong thi ng]uem Young vé giao

thoa dnh sdng, cdc khe S, va S, " E
dugc chiéu sdng bGi dnh sdng don - S,' :

sdc. Khodng cdch gita hai khe e [0
a=1mm. Khodng cdch ghia mdt S, | D '
phdng chita hai khe va man quan

sdt E la D = 3m. Khodng cdch giita

~ hai vdn sdng lién tiép i = 1,5mm.

* a) Tim budc séng ctia dnh sdng tdi:
b) Xdc dinh vj tri clia vdn sdng thit ba va vdn t6i thi tu.

c) Tai vi tri M,, M, cdch vadn trung tdm ldn Iu’o‘t 7,5mm va
9,75mm ta ¢6 van loai gi ? Bdc bao nhzeu ?

d) Biét bé réng truong giao thoa la 20mm. Tinh s6 vdn sdng,
s6 vdn t6i quan sdt duge.
| Giai
a)_;I‘inh budc séng A cita 4nh sang
Céng thic tinh khodng van :

iigl o A=
a D
Nén: A= —12—0510 mm = 0,5um
3.103

b) Tinh vi tri vin sdng thit ba (x,), van t6i thd to (Xea)
- Cong thiic tinh vi trf vin sdng so v4i van trung tam :

=kBX=k.i , k e Z)
a :

"~ Vi tri van sdng thtt ba (k. = 3)
X33 = 3'(1’5) = 415mm

19




- Cong thic tinh vi trf van t6i so v6i véan trung tAm :
—k+ 2 cxe o ke
_ 2 a 2.
Vi tri van té’i thittu: (k=3)
. 1 .
X4 = (3 + 5 ).1,5 = 5,25mm

: X
c) XétM, : M 75
. L 1 15
Vay :ta1 Ml c6 vén sang bac 5

Do :xm= 9.,75mm (6 +0,5).15=(6+~ )1

| Vay, : tai M; cé v{m t6i thiw 7.

d) S& khoang vén ; 7
' n= % = —0- = 13,3
i 15

= m= [n]—13 = SovantéldalaM

V4y : ¢6 13 van sdng va 14 van té6i.

2.2a) Hai lang kinh cing cé géc & dinh la- A = 20°, lam béng thiy
tinh chiét sudt n = 1,5; c6 ddy gdn chung vdi nhau lam thanh
mét luéng Idng kinh (H.Vé). M6t nguén sdng diém S phdt dnh
sdng don sdc c6 budc song A = 0,50um ddt trén mdt phdng cla
ddy chung va cdch hai lang kinh mét khoang d = 50cm. '

a) Tinh khodng cqch gita hai .
dnh S;, S; cda S tgo bdi hai o
lang kinh. Xem rdng.géc A la
rdt nhé, va cdc dnh-S;, S,
-dugc dich di so vdi- S theo e
phuong vuéng géc véi dudng <d-
'SH. Cho 1'= 3.10"rad.
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b) Chitng minh rang trén man dnh E ddt vuéng géc vdi SH va
cdch H mét khodng d’ = 2,0m ta cé thé quan sdt dugc hé vdan
giao thoa. Tinh khodng cdch giita hai vdn sdng lién tiép va sé
vdn quan sdt dugc trén man.

c) I\hoang cdch gita cdc van va sé6 vdn sdng quan sdt dugc sé
thay déi thé nao néu thay nguén S bédng nguén Sphat bic xq
A = 0,450um. Cho n’ khéng ddi

d) Khodng cdch giita cdc vdn va sé vdn sdng quan sdt dugc sé
thay d8i thé nao néu nguén S di xa ddn hai lang kinh theo
phuong vuéng géc vdi-man E.

Giai-

a) Khodng cach giita hai anh'S,, S, caa S

a= 's,sz, =2(n-1).Ad
2(1,5 - 1)(20).3.107(0,50)
a=8S;,=30.10"%=3,0mm o
b) Ching minh cé thé quan sat duge van Qiab thoa :
- Hai chum anh sang qua hai lang kmh déu léch vé day cia
lang kinh nén ching giao nhau. ,
'~ Hai chiim &nh sdng trén thye chat phat ra  tif S nén cé cung

- tan s6, cung pha nén d6 léch pha khong thay d01 theo thai
gian nén do la hai ngudn két hop.

- Do A réat nho nén hai doan séng anh sang la hai doan séng
ket hdp
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Tit 3 diéu trén cho thay cé thé quan sat duuc vén giao thoav
“trén man dnh E. ,
- Khodng cdch giita hai van sdng lién tiép :
a (d+d') (050+20)
T a 30.1

(0,50.107%)= 0,42.10°m

- Bé rong tmong giao thoa MN :
MN = 2d’ tg ¢ ~ 2d'(n-1)A
MN =2.2(1,5 - 1) (203104)—1210 m.

- 86 khoang vann :

_ MN_ 12107
i oaz10® Y
= [n] = 28
-~ 88 van t6i da c6 trong trudng giao thoa :
m+ 1 =29 ‘ ‘
- S0 véan sdng quaﬁ sat dugc :
28+1=29
c) Khoéng van dng véi bic xa : A* = 0 45pm = 0,45.10°m
o= Dy 0542 = (045.10" 6)— 0375 10°m
. a 3.1073
- 88 khodng van séng n’ tuong dng.véi A’ :
o MN _ 12.107° ap

=4 0375107
' S&van sdng tudng ting : - 32 +1 =33

—,Sévansangténglen : 33-20=4

d) Tacé. Ai=2)»

Y : Tat
V6i  : D=d+d i a=20-1Ad |
Nén AMd+d) & rd

T 2d(n-DA 2n-1DA  2dn-1A
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" o Nhan xét: Khi ngudn ra xa, d tang din nén khodng van gidm

dan. Khi d - « thi ign = —;)‘———: 0,08mm
7o 2n-1).A -
S6 khoang van :
Tacd:
n=MN_1 . iMN=2d@m-1A
i « A
_2d'(n-1)A _2d'(n-1A.2d(n-1)A
Md+d') Md +d')
_4d'(n-1)°A?
) A1+ d)
. d. '
e Nhan xét : Khi d tang thi n tang .
_4d'(n - 1)2A?
Digh = —‘“ o
2 2 -412
Dg» = 4.2.(0,5)*.(20)*(3.107%) - 144

0,5.10°°

Sé van sang : 145

2.3a) Cho mét thdu kinh héi tu L, tiéucu f= :
» 30cm, bdn kinh khdu dé r = 2cm. Cdch S 1‘0,
thdu kinh mét doan d = 50cm nguoi ta “—F———]

dat mét khe sing hep S. Anh sdng do ‘1’02
khe S phdt ra cé budc séng A = = i
0,55um. o , d

Thdu kinh dugc cua doc theo mét duong kinh tharh hai nia
thdu kinh L,, L,. Cdc nita thdu kinh nay dugc tdch ra d€ thanh
mét khe hd thdng ditng 0,0, song song vdi khe S; O;, O, cdch
déu khe S va cé bé réng 0,0, = 2mm. (Hé théng trén diigc goi
la Iieng thdu kinh Billet).
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a) Cdch Iuéng théu kinh mét khodng bang ¢, ngudi ta dat mot
man quan sdt (E) song song voi khe S. Chiing minh réng luéng
thdu kinh Billet tuong duong véi mdy giao thoa ctia khe ling.
Bdt ddu tu gid tri €, ndo ciia ¢, ta c6 thé quan sdt dugc cdc
vdn giao thoa trén man (E).

b) Tim su phu thuéc ciia khoang vdn i cda cdc vdn gmo thoa
theo khoang cdch ¢ ? Tinh i khi € = 3m.

c) Vdi gid trj € = 3m thi s6 vdn sang, vdn t6i quan 5dt dugc trén
man (E] la bao nhiéu ?
Giai
a) Anh séng tit khe hep S truyén qua hai nita thau kinh héi tu tao
thanh hai ngudn sang hep S;, S5 (S, S, ¢ dang cia khe hep -
S va §,//8,//8).
Khodng cach giita S,, S, va th&u kinh :

d = —dlf— = EE(L = 75cm
d-f  50-30
ASOOQ; ~ ASS'’S, suy ra : v
_Ss d+d '
S'S, 00; = ——00
so ! d 2
S'S, M .1 =2,5mm

=  88,=2.5S, = 5mm
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" Hai nguén séng 4nh sang S;, S, thuc chat phét ra tf S nén
cfmg tdn s8 va c6 dé léch pha khong thay déi dé 1a hai
ngudn két hgp. Do d6.6 vang giao nhau cia hal chum dnh
sang sé c6 hién tugng giao thoa anh sdng.

Theo hinh vé vung giao nhau cia hai chum tia khiic xa bit
déu tif di€m L Vay Ol = ¢,.

AIJO 0 AIS,S’ :
o1 O]
o> ==
IS 'SS,
= ¢ -qI- OJIS _ 2,1(¢, -750)
) S'Ss, 25

= ¢, =850mm = 0,85m

Van dung céng thic khoang van i trong ly thuyet vao bai -
tdp nay : .

a=5S, . D=SC=¢-d
_D,_[-dn
a S:S;
Thay s6 : |

_ (3-075).055.107°
. 5107
Chiéu rong MN trudng giao thoa :
MN SC d+¢
0,0, SO d

=0,2475.10°m

L v @+ 90,0,
d

500
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S6 khodng van trong trudng giao thoa :

.MN 14
n=——= - = 56,56
i 02475
S6 van sdng trén man : 57
S6 van t6i trén man : 56

2.4a) Hai guong phdng G,G, ddt sdt nhau, nghiéng vdéi nhau mét géc
nhé a (guong Fresnel). Mot khe hep S dugc roi bing dnh sdng
don sdc- A = 0,54um dugc ddt song song vdi giao tuyén A ctia
hai guong, cdch giao tuyén dé d = 1m. Khodng vdn trén man
do dugc i = 0,25(mm) ' ) :
Ddt mét man quan sdt E phia trudc gu’dng, song song vdi giao
- tuyén A va vdi S;S;., cdch giao tuyén A mét khodng 1m, nguoi
ta quan sdt thdy cdc vdn giao thoa trén man. Tinh géc tao bdi
hai gifong va s6 vdn sdng quan sdt duoc.
Giai
a) Tinh géc o tao b61 hai guong :

S,

Ta cé :
“8:S, = 25,1 = 25,A sin @,
S$:8; = 2d.a
(vi a << 1rad)
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- ‘Mt khac :
j.D,IC
a §;5,

"IC~IA + AC ~d + AC = 2,0m

A

. IC., 2.054.10°% -
= S]Sg = -0 A= —Q——T = 4,32.10-3111
: i 0,25.10° v
a 432107

oaQ= —=
2d 2.10

= '=2,16.10%rad

b) Tim s6 van sang quan sat dudc :
Chiéu réng trudng giao thoa : '
 MN = 2ACtga~2ACa
= 2.1,0.2,16.10° = 4,32.10°m
S6 khoédng van : '
no MN_ 4,32.107

= = 17,28
i 0,25.1073

S6 van sdng quan sat dugdc la 17.
C. Bai tap rén luyép P
2.1b)Trong thi nghiém giao thoa 4nh sdang don sic, khodng cach
gitta hai khe Young la a = 0,8mm, man céch khe mot khoang
D = 2m. Khodng cach ti vdn sing thi 1 dén van sdng thi 11
14 16mm. : o
a) Tinh khodng van va budc song A.
b) Tai vi tri M,, M, céch van trung tdm lan lugt 8mm va 12mm ta
c6 van loai gi ? B4c bao nhiéu ?
c) Biét bé rong trudng giao thoa la 20mm. Tinh s6 van sang, s6
van t6i quan sat dugc.
"PS: a)1,6mm;0,64um ;
b) vdan sdng thit 5;vdn t6i thit 7;
c) 13; 12. -
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2.2b)Mdt ludng lang kinh Fresnel (hai lang kinh giong >nhau, cé goc
chiét quang nhd, cung ddy).cé chiét sudt n = 1,50 dé6i véi 4nh
~ sédng don sac c6 budc séng A = 0,500 pm.
Khe S song song vdi cdc canh cia lang kinh, & trong ciing mat
phﬁng cia day hai lang kinh, va dudc chi€u sdng bing anh
sang don sic ndi trén. Khe sdng S cdch man quan séat giao
thoa 1,5m va céch ludng lang kinh 0,30m. Khodng cdch tit vAn
sang bac 1 dén van sdng bac 9 1a 4,0mm. -
a) Tinh : : A E
- Khodng van. / : o
Khoéng cach gitta hai nguén ket hop;

Géc chiét quang A clia mbi lang kinh;

S6 vén téi quan st dugc trong vung
giao thoa. '
b) Khe" sang S va man E dugc giit ¢6 dinh: Neu tinh tién lm')’ng
lang kinh song song véi chinh né doc theo SO thi khodng céch
van sé bién déi ra sao ?
" BS:. a)0,50mm ;1,5mm;17°;12;
b) Dai lang kinh ra xa S thi i gidm.

2.3b)Cho mét thau kinh héi tu L, tiéu cu

~ f=20cm. Céch th&u kinh mét doan %o,
d=60cm nguoi ta dat mot khe sdng \I/

hep S thdng ding. Anh sing do khe 0,

S phét ra cé bu6c séng A = 0,70um.

Théau kinh dugc cua doc theo mét dudng kinh thanh hai nia
‘thau kinh L,; L,. Cac nia thau kinh nay dugc tach ra dé thanh
mot khe hé thing ditng 0,0, song song véi khe S: O,, O, cach
déu khe S va c6 bé rong 0,0, = 2mm. (Hé théng trén dudc goi -
la ludng thau kinh Billet). '
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Céch ludng th&u kinh moét khodng bing ¢ = 180cm, ngudi ta
dat mét man quan sét (E) song song véi khe S.Tinh s6 van
sdng va vén t6i quan sat dugdc trén man. :

PS:23;:22.

2.4b) Thi nghiém giao thoa anh
sang v6i - ludng guong
Fresnel : géom hai guong
phdng tao véi nhau méot géc
a rdt nhé o=1,5.10%ad.
Ngudén sdng S va man (E)
quan sat van giao thoa cach
giao tuyén cha hai guong
nhiing khoang lan higt la
d=0,5m vad’ = 1,5m.
Nguén sang S phét ra anh sang don sic c6 budc song A = 0,48 um.

a) Tinh s6 van sdng, van t6i quan sat dugc trén man trong vung
giao thoa. '

a) Néu dua nguén séng S ra xa din giao tuyén hai guong, th1 s0
van quan sat dudc trén man thay d6i thé nao ?

PS: a) 7 vdn sdng, 8 vdn t6i ;
22,125d'
b) n= """ (d>0,5m).
) d+15 ; )
=2 ;14’06 +1
15
1+—
d
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& BAI TOAN 3 : GIAO THOA VGI ANH SANG HON TAP
A. Tém tét Iy thuy#t : ‘

e Phuong phap thong thuong :

- Vi tri vin sdng cda cac bic xa trung nhau :

X4 = XZ < . K111 = Kzlz
< K1'=\Kz’;:—2‘ K::K; € Z)
1
MN
Kl MY

— Giao thoa véi 4nh sdng trang :
* Chiéu réng cta quang phé bac n :
. .. D .
Ai = nfig - 1) = n—(Ras - Aigim)

* Nhiing biic xa c6é vén sdng tai vi trf x :

x=K-%— = r= X (K e.Z) (1)
. a KD
04 pm <A <0,76 um o (2)
* Nhiing bifc xa cé vén t6i tai vi trf x :
re 2 T keZ) (3
K+ 2)D

va . 0,4 pm <A <0,76 pum . ' ;
- Tu (1), (2) va (3), suy ra K. Thay K vao (1) suy ra A.

B. Baitdap vidu : ,

3.1a) Thuc hién thi nghiém' giao thoa dnh sdng vdi khe Young, cdc
khe hep S;, S; cdch nhau mét doan a = 1,0mm. Nguén sdng S
cdch déu hai khe. Cdc vén gido thoa hing dugc trén man (E)
cdch hai khe dogn D = 3m. Bé réng viing giao thoa hiing dugc
tren ‘man (E) la 14.6mm. .
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a) Xét khe S phdt ra hai dnh sdng don sdc, cé budc song
A; = 0,54um va A, = 0,36 um. Hoi & nhiing vi tri ndo trén man .
(E) trong viing giao thoa, cdc vdn sdng ctia hai dnh sdng don
sdc ndi trén trung nhau ?

b) Xét khe S phdt ra dnh sdng trdng c6 budc song trong khodng
0,680 um va 0,410 um. Tinh budc séng ciia nhitng biic xa bj tdt
tai diém M trén man (E} cdch vdn trung tém 3mm. Hoi-tai M
¢6 bao nhiéu biic xa cho vdn sdng ?

v Giai
a) Khodng vaning véi bic xa A, = 0,54.10°m.
DA, 3.054.10°°

i, = =1,62.10°m = 1,62mm

a 1,0.107°
Khoéng van ng véi bic xa A, = 0,36.10°m.
. DA 2
1, = -
a
-6
i, =>03010 7 4 48.10°m = 1,08mm

1,0.1073

" . 1 N . . P
S6 van sang trong 2 truong giao thoa itng vdi bic xa A, :

MN 14,6
—1=1

=6
2i,  2.1,08

onp = |

Vi tri cac vAn sang cia hai énh sang don sdc trung nhau :
X; = X3 = kid; = kai,
= ki A = ke,
Vi k,eZ va [k, £ 6
036 2
=  |k,| chia hét cho 3

3k
ook -k, %043k

k,] =0:3;6.
= ks =-6;-3;0;3;6.
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VAay c¢6 5 vi tri trung nhau; Wng véi :
/x/ = 0; 3,24mm ; 6,48mm
b) Tinh budc séng A cia nhitng bic xa bj tit tai M :
xm = (n+ 1 )m
2 a

2axy,

= A=— véine N
D{(2n +1) :
-3 -3 -6
- _ 72.1,0.10 .3.10 _ Z,O.IQ (m) véin e N
3(2n +1) 2n+1
Ma: 0,400.10° (m)< A < 0,680.10°(m)
= 0,400 < —— < 0,680
n+l1
= 0,97 <n<2 véine N
= n=1;2
= A = 0,400.10°m = 0,400um;
= A =0,667um
Tinh s6 bic xa cho vén sdng tai M :
' DA ax
Xy =D— = A=_—M vfin e N
- a nD
-3 -3 -6
= A= 1,0.107°.3.10 - 1,0.10 _ véin e N
n3 n :
N _6 .
=  0,400.10°< 1010 0,680.10°
n
= 1,47<n<2,5 v8ine N

= n=2
VAy c¢6 1 bic xa cho van sdng tai M.

‘V3.2a) Diing hai guong Fresnel hgp vdi nhau géc a thdt nhé, canh
chung cta hai guong la O. Khe sdng S cdch O mét khodng
d = 0,25m; qua hai guong cho hai dnh S,, S,. Cdc vdn giao thoa
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hién trén man (E) song song vdi §;S, va cdch O la d’= 2m. Vdi
dnh sdng c6 budc séng A, = 0,6 um thi khodng vdn i = 0,6mm.
‘ a) Tinh khodng cdch a ctia S;S,. Xdc dinh tri 56 a.
b) Tinh bé réng ctia giao thoa trudng, sé van sdng va van i
trén man.

c) Mo td hién tugng giao thoa trén man khi dnh sdng gém hai
bic xa don sdc cé budc séng A, = 0,60um va 4, = 0,45 um.

Giai

a) Tinha=S;S,vaa:

L =
a a
g d+dRy _(025+ 2).06.107°
i 0,6.1073
= a= 0,25.10°%(m) = 2,25(mm)

Géc tao bdi hai guong :

25.1073 )
= —2—-2—5—3—, = 4,5.103(rad)

o= &
. 2d 2.0,25
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b) Bé réng trudng giao thoa :
MN = 2.d’.a = 2.2.4,5.10° = 18.10°m = 18mm
S6 khoang van :
MN 18 -
ng = —= ——§‘ =30 (1)
1; 0,6
Vay c6 30 van t6i va 31 van sdng.

c¢) Khodng van \ng véi bic xa A, :

. d+d
i; = ( +d)kz = 0,45 mm
S a
S6 van sang trong nifa trudng giao thoa ing véi A, :
n; = [’I\il\']‘] =20
21,

Vi trf hai van sdng don sdc tring nhau :-
X3 = X2 = K].Aq = Kz.}\.z

1
Véi: K Ko €Z; Ky <np,=20 ; [K Enz=15
0,6 4
L= Kz'z K1 = — 1
045 3
= [K,|chia hét cho 3

K, =0;3:;6;9;...
Theo (1) thi
x| = x4} =[x, = [K4|.i=0;1,8;3,6;54;7.2;9,0(mm)

K, <151nén [K,|=0;3;6;9;12;15

& vi tri trung tAm ta c6 hai van sdng don sic tim (A;) va vang
trung nhau, k& dén 1a 1 véan tim thd 1, r6i van vang thi 1, van tim
thtt hai, réi van vang thd 2, van tim thd 3, van vang va tim trang
nhau, sau d6 hién tugng lap lai. '
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3.3a) Tir mot thdu kinh méng cé dé
tu +2,00dp, nguoi ta cdt bo
mét miéng réng h = 2,00mm
doc theo truc chinh. Hai miéng

con lgi cta thdu kinh dugc C
ghép Ilai thanh mét ludng thdu S

kinh. Nguoi ta ddt mét nguén

sdng cé dang khe sdng cdch E

Iudng thdu kinh nday d = 25cm
va song song vdi duong ghép
trén thdu kinh. ,
Nguén sdng la don sdc phdt dnh sdng véi budc séng /1,’—500nm
Sau liong thdu kinh & mét khodng cdch € =1,00m ngudi ta dat
mét man dnh. Xdc dinh : '
a) Khodng vdn.

b) S6 van t6i da N c6 thé quan sdt thdy trong tru‘o'ng hop nay.

c) Néu ding ngudn sdng cé budc séng trong khodng 0,40um
dén 0,75mm. H6i M cdch vdn trung tdm 1,75mm c6 nhiing
dnh sdng don sdc nao cé cudng dé cuc dai ?

d) Pdt khe ctia mét quang phé k€ tai M, sé thdy mdy vach den ?

Giai
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Tiéu cu cda thdu kinh :

~

f=‘ 1 = 1 =0,500m = 50cm
D 2,00
Cho d = 25cm =’§
df
d=—" =-f
d-f
© = 8,, S, 1a dnh 40 nim trén tiéu dién cta thau kinh
= 3% _,
SO

:>a=51$2=h=2mm
a) Khodng van :
L DA (e
a a

1, ,50).0,500.10°® .
_( po+050)05;)o 10° _ 375.10° m
2,00.10~

0,375 mm
b) Chiéu rong trudng giao thoa : ’
oC 1,00

MN = S,S =2,00. —— = 4,00mm
350 " 0500

i

S6 van sdng :

n—Z[A—;E]+1-2[ l1+1 =11
I

2.0,375
c) Cong thic vi tri vin sdng :

—K~D—)i (K e Z)

= A= — K e Z)

Xét ;- _
x=0,75mm ; 04.10%pm <A <0,75.10° pm



ﬁzL()_0.1,75.10*6

= 0,4.10° < < 0,75.10° Ke2)
K.1,500
= 3,11< K < 5,8 (K e Z)
Xét :
K=4 = Ay = 0,583 um
K=5 = As = 0,467 pm

Vay tai m c¢6 2 anh sdng don sic trén c6 cudng dé cuc dai.

d) Coéng thic vi tri van t6i :

x=(K+ Ly DA X e 2)
2 a
ax
-l }\ = —_—_—— K (S Z
DK +05) - ( )
Xét
x=0,75mm ; 0,4.10%um<A<0,75.10° um
-6 - .
= 0,4.10%< 200.1,75.10 _ < 0,75.10°® (K e Z)
. 150(K + 0,5)
= 261 < K < 5,3 (K e Z)
Xét :

K =3;4;5, tuong tu nhu trén
Vay sé thiy 3 vach den.

C. Bai tap rén luyén :

3.1b) Thuc hién thi nghiém giao thoa anh sang véi khe Young, cac khe
hep S,, S, cach nhau doan a = 2,0mm. Ngudn sang S cach déu hai
khe, phat ra anh sang vang don séc, c6 budc song A = 0,60 pm.
Cac van giao thoa hding dugc trén man (E) cach hai khe doan
D = 2m, bé réng vung giao thoa hding dugc trén man (E) la
10,5mm.
a) Tinh khoang vén.

b) Tinh s6 van sang, s6 van tdi quan sal dudc trong viing giao thoa.
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c) Bay gio khe S phat ra hai 4nh sang. .
don sdc, c6 budc séng 1a A = 0,60um

va khi dy trén man quan sat dudc S,
céc cuc dai giao thoa cda hai h¢ van S|~ " E
tring nhau tudng dng véi cac van sé Sz

0, 4; 8 cia hé van vang. Xac dinh A*
biét 0,4um < A' < 0,50 pum.

PS: a)i=06mm;
b) 17vén sdng ; 18 van té7 ;
c) 0,48 um

3.2b) Thi nghiém giao thoa &nh sang
v@i ludng guong Fresnel : gém hai
guong phing tao véi nhau méot
géoc o rdt nhé a=2,57.107rad.

- Nguén séng S va man (E) quan o

sat van giao thoa cach giao S - (M,)
tuyén ctia hai guong nhiing ! S,
khodng lan lugt 1a d = 0,5m va
d = 1,5m.

S

a) Nguon sang S phédt ra anh séng ~don 'sdc c¢6 budc séng
A1 = 0,60 pm. Tim s& van séng. _

b} M6 t4 hién tugng giao thoa trén man khi dnh sang gém hai biic
xa donsdc c6 budc séng A, = 0,60um va A, = 0,48um.

DS:a)17;b) IK1|=0;4;8.

'd,

3.3b)M6t th&u kinh héi tu tiéu cu f=15cm Y

dugc cua d6i theo mat phing chia
quang truc chinh va vudng goc vdi tiét
dién ciia thiu kinh, rdi hét di méi nta @
mét 16p day h=1,256mm tinh t& quang S
tdm, xong dan lai thanh luéng thau -
kinh (H.V8), trong d6 O; nhu quang
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c)

d)

tAm v6n co6 clia nta thau kinh trén, O, ctia nia thau kinh duéi.
M6t nguén sang diém phat ba bic xa don sic thuéc vung da,
vung luc, vang lam, budc séng dugc ky hiéu lan lugt 1a i, A,,
A; dugc dat trén truc déi xing cda ludng thau kinh, ciach thau
kinh mét khodng d; = 7,5cm.

Xéc dinh khodng céch a gidta hai énh S, , S, ctia S qua ludng
thau kinh.

Dit sau ludng thau kinh mét man hidng dnh vuéng géc véi truc
déi xiing ctia ludng thdu kinh va cach ludng thdu kinh mét
khoang d, = 235cm. Che nguén lan lugt bdi kinh dé va kinh
luc (dé lot biic xa dé hoac biic xa luc) va dung kinh hip s& quan
sat dugc hai hé véan giao thoa tudng tng ¢6 d6 réng i; = 0,64mm
va i = 0,54mm. Xac dinh budc séng cia hai bic xa do.

Do thiéu kinh lpc mau lam, phai ding mét kinh loc d€ lot
déng thoi hai biic xa dé6 va lam. Khi dy trén man, quan sat
dugc cac cyc dai giao thoa clia cd hai loai mau : d6 va lam.
Déng thoi & cdc van s6 0, s6 3, 50 6 cia hé van dé thdy co su
trung khit véi cdc van sang mau lam. Xac dinh buéc séng mau
lam, biét rdng mau lam tuong dng vdi day budc séng tif 0,46
um den 0,50 pm.

Mo ta hlen tugng khi khéng dung kinh loc nao. Hay tinh xem
trong trudng giao thoa cé ca thdy bao nhiéu vét sang trang, dé
1a cuc dai thit bao nhiéu cia hé van dé. Cho biét : ba bic xa
ma budc séng tinh dugc trong bai nay khi chong chap lén

- nhau cho ta cdm gidc sdng trdng.

PS: a)25mm ;b)0,64 uumn ;0,54 um ;
¢) 0.48 gun ; d) 3 vét trdng , cuc dai thii 27.
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BAI TOAN 4: DICH CHUYEN HE VAN

A. Tém tit Iy thuyét :
1. Khdi niém quang trinh :
"~ Diéu kién d€ c6 van sang tai M :

Hai séng (hai dao dong thanh phdn) tai M cung pha :

A = 2rflt, -t;) = z.nf(% - SlM) =K.2n
v v
. v
= SzM - SlM =K. —

f .

d, = M
NSy d 1x
y

s

— Budc séng anh séng trong moi trudng : A = %
- Budc séng dnh sang trong chdn khéng :

C v
7\-0—?—11

— =nA
f

= SzM—SlM=K.&9'
. . n

~ Trong trudng hgp méi truong chin khéng :
S;M-SM = KA,
Trong trudng hgp mdi trudng chiét suat n :
~ nS;M-nS;M=Ki, i
Dat : [S,M] = n.SzM . goi la quang trinh (quang 14), véi S;M la
quing dudng hinh hoc.
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2. Thi nghiém giao thoa trong méi trudng cé chiét sudt n :

Hiéu quang trinh : &= {S,M] — [S;M] = n?l

D
' DA
“Vitrivin sang : x=K —°
' an
DA DA,
Khodng van . jz= e =l ,voi i, = —2
S ~an n

3. Thi nghiém giao thoa Yuong c6 bin mdgt song song méng :

Do ban mdt song song mdng :

[ ’dl//
[
O
a
54

e Quanglo ti'S, dén M : [S;M}'= (d; —e) + ne
e Quanglé tit S, dén M : [S;M] = d,

D

ax

e Hiéu quang 19 :8 =d;-dy—eln-1) = T ~eln-1)
e Vi tri van séng x= kP2A s %ﬁ (n-1)
a .

e Hé van doi 1 doan x, vé phia c6 dat ban hai mat song song :

D. *
Xo = = (n = 1)
a .

B. Baitiap vidu:
4.1a) Hai khe Young S,S. cdch nhau a = 1.0mm dugc chiéu sdng
bdng mét khe S song song va cdch déu hai khe.
a) S dugc chiéu sdng biang dnh sdng cé budc séng A = 0.545um.
Man quan sdt E ddt song song vol mdt phang chia hai khe va
cdch né mét khodng 2.00m. Tinh khodng vdn.
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b) Thuc hién thi nghiém trong chdt 1éng c6 chiét sudt n. Ta thdy
vdn sdng thit ba di chuyén 0.75mm. Tinh n.
c)Pat mét bdn thiy tinh méng, hai mdt song-song cé bé day
€ = 0,02mm. Chdn mt trong hai khe Young trén thdy hé van doi
trén man mot khodng x, = 24mm. Tinh chiét sudt n’ ctia thiy tinh.
' Giai
~a) Tinh khodng van

i= Bx: _mz,oo.o,545.:o =1,09.10”m = 1,09mm
a - 10.107
b) Tinh chiét suit n cia chat 16ng :
Vi trévén sang thit 3 khi thi nghiém trong khéng khf :
X;=3i=327mm A
Vi tri van sdng thd 3 khi thi nghiém trong ch4t léng : (lap
luan nhu phin phuong phap gidi din dén céng thitc)
o, 3.DA x4 '
-X 3= — = .

na n
Khodang di chuyén ciia vén thy 3 : -

1
AX = X3 - X3 = X3(1 - =)
n

X3
X3 — Ax

_ 327100
(327 -0,75).1073

<€) Tinh chiét suat n’ : (1ap luan nhu phén tém tit din dén cbng thic) :

X, = (0 -1)%D
a

= n

, a.x,
= n =1+ —=
: eD
' « 0.10%.2,4.10°3
o o o=1. 010020000
' 0,02.10 °.2,00



. 4.2a) Luong lang kinh Fresnel lam béng thiiy tinh c6 goc & dinh A=30".
Khe sdng S ndm trong mat phdng ctia ddy chung O ctia hai lang
kinh va cdch luéng lang kinh la d, = 50,0cm, man E dugc dat
cdch ludng Jang kinh d, = 200cm.Nguoi ta chiéu S bang hai biic
xa don sdc cé budc séng A, = 0,680pm va A; = 0,400pm.

a) Tinh khodng vdn tuong wng 1, , i, va tim vj trf hai vdn sdng don
sdc trung nhau.

b) Trudc mét trong hai lang kinh, nguoi ta dgt mét bdn thuy tinh
méng hai mqt song song, thi thdy hé vdn mau dé tinh tién mét
khodng béang 20i,. Tim chiéu day cta bdn thiy tinh . ‘
Cho chiét sudt ctia thiy tinh ing vdi bic xa 4, , 42 ldn lugt la
n, =1,50 va n; = 1,53 ; 1’ = 3.10"rad.

Giai

a) Tinhi, vai,:

Goéc léch ¢ cia tia sang qua lang kinh :
¢=(n-1).A
Khoang céch giifa hai nguén sang :
a = 2.9.d; = 2(n-1).A.d;
Khodng vén i:
D - (d, +d,)A

~a  2n-1).Ad,
Xét bic xa A, :

(50 + 200).102.0,680.107°
‘ 2150 - 1).30.3.10 *.50.10"*
=  i,~0378.10°m =0,378mm
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- Xét nfc xa A, :
(50 +200).1072.0,400.10°
2(1,53 -1)30.3.10%.50.1072
= i;~0,210.10°m = 0,210mm
Chiéu réng trudng giao thoa : MN =2d;.An - 1)

Xét A, ' MN = 2:200.10%30.3.107(1,5 - 1)
=18.10°m = 18,0mm

Xétd, : M'N’"=2.200.107.30.3.10%(1,53 - 1)
| | = 919,08.10"° = 19,08mm -
Vén sdng mau ds: '
| nlzle_I:I—]+1=47.
214
S6 vén sding mau tim :

n, =2.[MNJ +1=91

21,

Khi hai v4n sdng don sc tring nhau :

k1i1 = kziz = . k'l A'l = kZ xz
n, -1 n,-1
= ’ X, 0,680 - ké 0,400
0,50 0,53
S k=18k = §k1 (1) v6iky k; € Z
Ik, | < [1‘21] =23 (2

Ik, | s‘[“?z'] =45  (3)
' Tir(l),(z)vé(3),,suyra:’- ki=0;+5;+10;+15; + 20
' k;=0;+9;+18;+27;+ 36

Vi trf hai vdn sdng trung nhau :
x=0;%1,89 ;+ 3,78 ; + 5,67 ; + 7,56 (mm)



b) Tim chiéu day e :

3 (n, -1).eD
= e
a
Xoa . 20.DA,a
= e = =
D(n, -1) a(n, —_1).D
o o 20M ~20.0,680.10°°

n,-1  (150-1)
-» e =27,2.10°m = 27,2um.

4.3a) Mot thdu kmh héi tu L, tiéu cu f= 20cm, dugc cdt lam hai
phdn ngang qua quang tdm va dua ra xa nhau 1/6(mm). Nguén
sdng S dugc ddt cdch thdu kinh L khodng 30cm va & trén truc
chinh cia L. Vén giao thoa dugc quan sdt trén mét man E
vuéng géc vdi truc chinh va édch S 190cm. :
a) Ding dnh sdng don sdc cé budc séng A = 0,40pm. Tinh khodvng‘
cdch tit van trung tdm dén diém M noi xudt hién vdn sdng thir 25.
b) Diing dnh sdng phiic tap ¢é chita cdc budc séng trong khodng
tir 0,40um dén 0,70um. Tai di€m M ¢6 bao nhiéu dnh sdng don
sdc c6 cuong dé cuc dai ?

Pdt khe ciia mét quang phé k€& tai M sé thay bao nhiéu
vach den ?

¢) Tinh bé day ctia mét bdn mdt song song, chiét sudt n = 1,5;
lam mdt cdc vach den khi bdn dugc dgt trén dudng di cia mét
trong hai chum tia 16 khéi hai nita thdu kinh.

. Giai
a) Tinh khoang céach gitta hai khodng van:
Khoéng céach tif thau kinh dén hai énh S, S,cna S:
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d= "= = 60cm
, -f 30-20 »
Khoéng céch gitta hai nguén sang :
a=88=2%00,-30+601 .o
30 6
- Khodng van.:
i {2 DA _[L-(d+d)h
a a ‘
160 _ -2 -6
_, ;. (190-90).10 :.‘0,4.10 - 0.8.10°(m) = 0,8(mm)
05.10

Khodng cdch tif van trung tdm dén van sdng thu 25 :
- = x=CM = 25.i = 25(0,8) = 20(mm)
b} Xéc dinh s6 bic xa don sdc c6 cudng dé cuc dai tai M :
DA - x.a

x =K== = = ; veiKeN
a KD
Do: 0,4pm <2 <0,7um
-3 -3
‘= 0,4.10° < 20.10 ~.05.10 ' <0,7.10®
K.1 )
= 14,28 <K <25 (K e N)

= K =15;16;17; 18; 19; 20; 21; 22; 23: 24; 25.
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C6 t4t ca 11 bic xa don sic c6 cudng do cuc dai tai M.

$6 biic xa cho van t6i tai M :

x=CM;(K+%)9§

a
= h—fﬁ " (KeN)
(K + 2)D -
= 04.10°< 20.107%.05.107 <0,7.10° KeN)

1
K 1
(K+)

= 13,75 <K <245
Vay c6 11 bic xa bi tdt tai M. Do dé trong quang phé c6 11
vach den.
c¢) Tim bé day e clia ban mat song song :
Pé tai M khong c6 bic xa cho vén t6i thi bdn mét song song
c6 tac dung lam cho hé van di chuyén 1 khodng x, = CM. (M
tré thanh van trung tam).

Ta co : )
X, = CM = De(n-1) - e= CMa
a D(n-1)
-3 -3 .
= e = 20.1077.05.10 ° _ 20.10°%(m) = 20pm.

11,5 -1)

C. Bﬁi tap rén luyén :
4.1b) Hai khe Young S, va S, cdch nhau mot khodng d = 0,2mm
dugc chiéu sang bing anh sdng don sdc cé budc séng A. Man

quan sat E dat song song véi mat phing chita hai khe va cach
né mét khodng D = 1,00m. Van sang thi ba cdch van trung

tam mot khodng x = 7,5mm.
a) Tinh khodng van va budc séng da dung.
b) Thuc hién thi nghiém trong nudc cé chiét sudt n = 1,33. Hay
_tinh khoang van. Van sdng thi ba da dich di mét doan la bao
nhiéu so vdi vi tri ctia né trudc day ?
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c) Trén dudng di cda tia S,M ta dat mét ban thiy tinh méng, hai

mat song song, c6 d§ day e = 0,01mm, chiét sut n = 1,5. Hay
xéc dinh chiéu dich chuyén ciia hé van va dé dich chuyén dé.
PS: a)2,5mm; 05um ;
b) 1, 88mm ; 1,86mm ;
c) Phia dudi ; 25mm.

4.2b) Ludng lang kinh Fresnel c6 géc & dinh A = 0.01radian, chiét

a)

b)

c)

sudt n = 1,5. Khe sdng S nim trong mat phing cta day chung
O cia hai lang kinh va cach ludng lang kinh 20cm S, S, la
anh cda S qua hai ling kinh néi trén. ‘
Dinh bé réng ciia giao thoa truong trén man E, thdng géc vai
SO va cach ludng lang kinh 180cm.
S dugc chiéu sdng bing anh sing don sic c6 budc séng
A = 0,6pm. Tinh khodng cach van va s van sdng trén man E.
Che mat cda lang kinh bdi mot ban mat song song moéng, chiét
sudt n = 1,6.
Vén sdng trung tim do&i oot khoéng 6,72mm.
Van sang dai theo chiéu nao ? Tinh bé day e cla bén mat
song song.

S : a) 1,8cm ; b) 0,6mm; 31 c¢) 11,2 um.

4.3b)Hai nguén ddng pha S, va S, cach nhau la a, phat ra hai bic

a)
b)
c)
d)

48

xa c6 budc séng A, = 0,5um va A, = 0,667pm. Van giao- thoa
hién trén man E c4ch S, , S, 1a D = 1m. Quan sat diém M trén
man E, cdch van trung tdm 1cm. Gid st O, trung diém cda
5.5, c¢6 dinh; cho a 16n dén tit 0,25mm dén 0, 50mm.
Khi a biing bao nhiéu thi tai M :
Ca hai bitc xa déu cho van sang.
Bitc xa A, cho vdn sdng va A, cho van tdi.
Bitc xa A; cho van t6i.va A, cho van sang.
Ca hai bic xa cho vén téi.

PS: a)040mm: b)0.30mm ;050mm :

c) 0,275mim; 0,325mm: 0,475mm; d) 0,375mm.



BAI TOAN 5: GIAO THOA ANH SANG VGI HAI NGUON
KET HGP KHONG PONG PHA

A. Tém tdt 1y thuyét :
l. Tinh hiéu quang trinh :
8 = [SS,] + [S:M] - [SS,] = [S:M]
Y Céng thirc vi tri vdn sdng :

8 = KA = X
B. Baitap vidu : '

" 5.1a) Trong thi nghiém Young ta cé : sp | :
S,S; = a = 2mm; D = 2m. Mgt ST S
ngudn sdng don sdc S ddt cdch déu - '
hai khe S,, S, va khodng cdch tiy S ]Sz '
dén madt phdng chia hai khe S,, S, D D
la D’ = 0,5m. Vdn sdng trung tdm
hién tai O.

a) Néu doi S song song vdi S,S, vé phia S;, dén S'véi SS’ = 1mm,
thi vdn sdng trung tdm (vdn sdng bdc 0) sé doi mét dogn bao
nhiéu trén man ? theo chiéu ndo ?

b)Muén van sdng trung tdm trd vé O thi ta phdi chdn trudc chim
tia phdt ra tit S; hay S; mét bdn mdt song song cé bé day bao
nhiéu ? Biét chiét sudt cia bdn song song la n = 1,5.

 Giai |
a) Hiéu quang trinh khi S cdch déu S;S; :
) ’ X

5 = SS;M] - [SSM] = S;M - S;M = 77

Hiéu quang trinh khi S di chuyén dén §':
8 = [S'S;M] - [S’S;M]
= (S'S, + S;M)- (8’S; + S;M)
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=(5'S; - S'S;) + (S;M - ;M) = %YT + :“Di

Vi tri van sang khi di chuyén S :

ay ax _
DD

= KA

x= KDi _D
a D y
So véi hé van ci hé van mdi di chuyén ngu‘dc chiéu véi S,
D
do ‘=
an : X'= =

Bé doi cda van trung tam :

x = 210 | . {1.10'3m# 4mm
b) Ta biét khi dat ban hai mat song song thi hé van d&i vé phia
c6 dit bdn méng mét doan :
_¢en- 1]D
°T a
Vay phdi dat ban méng hai mit song song trudc S; o6 bé day e -
théa mén :
, e(n l)D
a

X = X . D,
0 DY

’ ; -3 3.
= - e = ¥ 2107107 8.10°m = 8um
(n-DD (15 -1)05




5.2a) Mot khe hep S phdt dnh sdng don sdc c6 budc séng A = 0,50
pm chi€u sdng hai khe hep S,S; song song vdi S. Hai khe cdch
nhau a = 0,50mm. Mdt phang chifa hai khe cdch man quan sdt
D = 1,0m.

a) Tinh khodng vdn. ,
b)Tinh tién khe S theo phuong S;S, mét doan b bang bao nhiéu dé
van t61 dén chiém ché ctia mét van sdng ké né. Biét khodng cdch -
tit S dén mat phdng chiia hai khe S,S, la d = 50cm.
c)Khéng tinh tién fhe S ma mé réng ddn khe S. Tinh dé rong
ctia khe S dé hé vdn bién mat.
Giai

a) Khodng vén :

—-6 ,
= DA, ————1'0'5’103 =10”°m = 1mm
a 0,5.10"
b) Hiéu quang trinh khi S cach déu S,S, :
“ooax
o= X
D
Vi tri van sdng :
x =K 2 Ke2)
. ‘ a
Hiéu quang trinh khi S di chuyén : (xem bai 5.1a)
8' — g + a_b
D d
Vi tri vén sang :
x; = K DA - PE =X, — P-tl
e d ' d
D6 doi ctia hé van :
- Db
Ax= —
T
‘Theo dau bai yéu cdu: Ax= %
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Db Da d
= —_— = — - h =
d 2a 2a
-6
= b= 20005010 " _ 55 16%m = 0,25(mm)
2(0,50.10 %)

c) -Goi b’ la d6 réng cia khe. Ta xem nhu S di chuyen mét doan
b’. Tudng ty cau b. D€ hé van bién m4t :

5.3a) Trong hinh, A va B la hai nguén
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b"= d—l = 0,5(mm).
a

i

phdt séng giéng nhau, ciing pha vdi

nhau, cing mét budc séng A. Cac d
ngudn cach nhau mét khodng a =
3,00A. Tim khodng cdch 1on nhdt tir B
A doc theo truc x dé€ xdy ra su giao

thoa triét tiéu hoan toan. Biéu dién
khodng cdch dy theo A.

Giai
X M

Pat: AM=x = BM = Va? + x?

Hiéu quang trinh :

§=BM-AM = va’ + x’ -x

Vi tri xdy ra sy giao thoa triét tiéu hoan toan (van t6i)

= Valix? —x =(K+§).x, K € N)



=  a’+x =_x2+2(K+'—;-)}\x +(K+§)27&2
Vgi: a=300Axr

9\ — (K + 1%
= X = ___\_2_._

(2K + 1)
Dé& dang nhén thdy x cuc dai khi K =0
= Xmax = 3—? =8,75 A

C. Bai tap rén luyén :

5.1b) Hai khe Young céch nhau la a = 1mm dudc chiéu sang bang
mot khe S song song va cdch déu hai khe.

a) S dudc chiéu sang bing anh sang cé budc séng A = 0,656pum.
Tinh khodng van trén man E cach hai khe 2,0m.

b) Lap lai thi nghiém vdi dnh sdng mau luc. Biét bé réng cta 10
khoang van la 1,09cm. Tinh budc séng ctiia anh sang ddn sdc’
néi trén.

¢) Chidu khe S bing hai bic xa cé A, = 0. 656 pm va A, thay van
sang thd ba cda bic xa A, tring véi vén sang tha hai cua buc

~ xa Ay. Tinh A,. Anh sang nim trong vung nao cia quang phd ?

d) S cdch hai khe Young 60cm. Di chuyén'S 3,0mm theo phuong
song song v6i man E. Dinh chiéu va do doi cia hé vén trén
man E. )

e) Khe S dugc dua vé vi tri cii. Chidu khe S bing dnh sdng tring.
Pinh budc séng clia nhiing biic xa bi tat tai diém cach van
sang trung tdm 12mm. Cho biét d4nh sang trdng c6 budc séng A
nam trong khodng ti 0. 400um va'0,700pm.

PS: a) 1.31mm ; b) 0.545um ; c] 0,437m Anh sdng ndm trong
vilng tim ctia quang phd : d) Hé théng van doi 1cm theo
chiéu ngugc voi dé doi ciiu nguén'S : e) 0.631um ; 0,571m ;
0,521um ; 0,480um ; 0,444 pm : 0.413um.
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5.2b) M6t ngudn sang di€m S chuyén déng 0.

a)

b)

thang déu theo phuong song song vdi

doan thing ndi hai 16 nhé S,, S, trén j 4
mét man phang. Khodng cich giita '

hai 16 1a d. Nguén cach man doan h. T
Tai diém A -ndm trén truc cia hé hai (}\

khe c¢6 dat mét may do 4nh sang.

Xdc dinh van téc v clia ngudn, biét ring ci mdi gidy may do
ghi dudc 15 1an thay déi tudn hoan cia cuong dé sang. Cho
A = 600nm; d = 2,0mm ; h = 1,00m. Trong thi gian do, ngudn
dich chuyén vé phia truc cta hé hai 16 S, va S,.

Néu nguén phét ddng thai hai bic xa c6 budc séng A,=600nm
va X, = 400nm va bdt dau chuyén dong tir difm O thi sau
chdp sdng dau tién, cdc chép sing ghi dugc vao nhitng thoi
di€ém nao ? (chdp séng dau tién do hai chép sang Ay va A,
xudt hlen déng thoi).

bS: a}45mm/s b)t_% {tk e N)

53b)Mot khe cta thiét bi giao thoa hai khe dugc chdn béi mét tdm
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thdy tinh méng c6 chiét sudt 1,4 ; con khe thu hai thi dugc che
bdi mét tdm thiy tinh méng cé chidt suat 1,7. Vi tri cia van

' séng chinh giita trugc khi dat cc t&m thiy tinh thi bay gio 1a

van sdng thii 5 gid s A = 480nm va cdc tdm thiy tinh cé cung
dé day e. X4c dinh e. ’
DS : 8,0 um.



BAI TOAN 6 : MOT SO DE THI GIAO THOA

6.1) Hai lang kinh A, A’ c6 géc A
chiét quang A, A’ déu bing 20°,
c6 day B chung, dugc lam bang S ’M~
thiy tinh, chiét sudt n = 1,5. I/ . ‘
A

Mot nguén sang diém S, dat

trong mat phdng cta day B,

cach hai lang kinh mot khoang d = 50cm phat 4nh sdng don
sic, budc séng A = 600nm. Mot man M dat cach hai lang kinh
mdt khoang d’=70cm.

Chitng minh ring, trén man M ta quan sat dugc mét hé vén giao
thoa; tinh khodng céch i giia hai van sdng lién ti€p va sd van
c6 thé quan sét dugc. (Dugc Ha Noi - 96)

6.2) Cho hé hai guong phdng G, G, hgp véi G,
nhau mét géc o, gdn bing 180° va mot
ngudn sang di€ém S phat anh sdng don sic G,
vé phia hai guong.

a) Vé va giai thich cach vé hai chitm anh
sang phan xa bdi hai guong G, va G,.

b) Tai phén giao nhau cia hai chum sdng phdn xa phdi dat mét
man anh nhu thé nao dé quan sat dugc cac van giao thoa
sang, t6i xen ké cach déu nhau.

c) Goi Sy, S; la 4nh ctia S tao bdi hai guong, man anh cach
dudng thing qua S, S, mét khodng D = 2m. Budc séng anh
sang ctia nguén S la A = 0,400pm; khoang van giao thoa trén
man 1a i = 0,4mm. Hay tim khodng cach S;S,.

d) Hinh 4nh hé van giao thoa s& nhu thé nao néu S la nguén
diém phat anh sang trdng. (Hang Héi — 97)
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6.3) Trong m6t thi nghiém Young; a=2mm,D = 1m.

a) Ding buc xa don sidc c6 budc F oL ‘ i
i s 1 (E)
séng A, chiéu vao khe hep F, __l: _____________ e do
ngudi ta do dugc khodng van FT F, ., D
T

giao thoa trén man M la i; =

0,2mm. Tinh budc séng va tdn

s6 ctia bic xa dé.

b) Xdc dinh vi tri vdn sdng bdc 3 va van t6i thi 4 & cung mdt

phia cda vén trung tdm trén man M.

c) Téat bic xa c6 budc séng A,, chi€u vao F bic xa A, > A, thi tai

vi trf vdn sdng bac 3 cia bic xa budc séng A, (cdu b), ta quan
sat dugc mot van sdng cta bic xa cé budc séng A,. Xdc dinh
A, va bic cda vén sang d6. (Hang Hai - 97)

6.4) Trong thi nghiém cta Young vé giao thoa anh séng, cic khe S,
va S, dudc chi€u sédng béi dnh sdng don sdc. Khodng cach
gitta hai khe la a, Khodng cach giita mat phéng chita hai khe

- va man quan satE la D.

a) Thanh lap céng thic xac dinh vi trf cia m6t van sdng va mot
van t6i bat ky t4i van sdng trung tam.

b) Biét a = 3mm, D = 3m, khodng cach gifta 9 van sdng lién tiép
la 4mm. Tinh bugc séng dnh sang don sic.

c) Xéc dinh vi trf vdn sdng thi hai va van t6i thi ba. ,

d) Thay &nh sdng don sic bing anh sdng tring. Tinh bé rong
quang phé bac mét va quang phd bac hai trén man quan sit E.
(Quan Y - 97) ,

6.5) Hai khe Young S;S, cach nhau a = 2mm dugc chiéu bdi
nguén sdang S. .

a) S phat dnh sang c6 budc séng A, ngudi ta quan sat 7 vin sang
ma khodng cach gitta hai van sdng ngoai cung do dugc
2,16mm. Tim budc 'séng A,. Biét man quan sat cach S,S, mét
khodng D = 1.2m.
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b) S phdt déng thoi thém hai bic xa : mau d6 budc séng
A; = 640nm va mau lam budc séng A; = 0,480 pm. Tinh

khoang van i, va i, Wng véi hai biic xa nay. Tim khoéng cach
til van sang trung tarm (van sé 0) dén van sdng cing mau vdi
né gan nhat. '

¢) S phat anh séng trdng. Piém M cach van sang trung tdm O
mot khodng OM = 1mm. Héi tai M mdt ta trong thdy van sdng
cia nhitng bic xa nao ? (bH Céng Poan - 97)

6.6) Trong thi nghiém Young vé giao thoa dnh sdng, céc khe S,va S,
dugc chifu sang bdi anh sdng don sic. Khodng cdch gitta hai
khe a=1mm. ’
Khoang céch giita m4t phdng chia ¢ 1

hai khe vd man quan sat (E) la a}: _______________ 83)
D=1m. Khodng cach giita hai vdn S | D
t6i lién ti€p la i = 0,60 mm. T

a) Tim bu6c séng A cda dnh séng tdi.
b) Xac dinh vi tri clia van sdng thd ba va van t6i thi tu trén man
(E) ké tit O. (PHQG TPHCM - 98)

6 7) Mot hé guong Fresnel gom hai guong phéng G, va G, nghiéng

v6éi nhau mét géc a = 15 (H. 'Vé). Pat moét khe sang hep S

song song vdi giao tuyén I cda hai guong nay va cach I mét

khodng SI=r=18cm. Goi §; va S, la hai anh 4o cta S cho

b&i hai guong. Cdc tia sang cia khe S phan xa trén G, va G,

hinh nhu phat ra tit S, , S, va truyén téi giao thoa véi nhau

trén man anh E dat vudng géc véi mat phéng trung truc cia
doan thang S:S; theo giao tuyén O. Khodng céch tif man dnh E

'dén giao tuyén I cia G; va G, la OI =D = 2,96m. ‘

a) V& va tinh khodng cach a gita hai 4nh S, va S,.
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b) Biét ring véi kich thudc
céc guong G;, G, da dugc
si dung & trén thi bé
rdng clia viung giao thoa
trén man E c¢6 gid tri 16n
nhait 1a b, hay tinh b.

c) Ching minh rdng hiéu
dudng di cla hai tia sang X <SS ™
ti S phat ra, phdn xa trén
G; va G,, truyén t6i giao thoa v&i nhau tai diém M trén man
E dudc xdc dinh bdi céng thic :

SM-SM=d, -d, ~ 2%
D+r

Vé6i x = OM 1a toa d¢ cita diém M so véi diém gdc O trén
man E. T d6 suy ra cong thiic xdc dinh vi tri cdc van sang
va vi tri cdc van t6i trén man E.

d) Tinh khodng vén i va s6 van sdng trong ving giao thoa trén
man E d6i v6i anh sdng c6 buéc séng A = 0,650 pym. Muén
ting d§ rng clia khodng van i thi phai ting hay gidm géc
nghiéng a gitta G, va G,. ‘

e) Gid s anh sang phat ra tit khe S c¢6 moi budc séng A tu
0,480 um dén 0,760 pm. Hay tim budc séng cia cdc 4nh sdng
don sdc cho van t6i tai diém M trén man E ciach diém O mot

~ khodng X; = 4,5mm.
(PH Kinh T& Quéc Dan — 98).

6.8) Trong thi nghiém giao thoa anh siang Young, khoang cich hai
khe sdng la a = 0,6mm ; khodng cédch tit hai khe dén man
quan sdt 1a D = 1,2m. Giao thoa thuc hién véi dnh sang don
sdc ¢6 budc séng A = 0,75 um. (Cac két qua tinh toan ldy dén
4 chil s6 c6 nghia).

a) Xdc dinh vi tri van sdng thd 9 va van téi tha 9 trén man.

b) Thay &nh sdng trén bang anh sdng c6 budc séng A’ thi thay
khodng van giao thoa gidm di 1,2 1an. Tinh A"

< 2
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c) Thuc hién giao thoa v4i dnh sdng triang c6 budc song tu 0,4
um dén 0,75 um. Tinh d§ rong A cia quang phé bat nhat trén
man. (PH Luat HN - 98)

e HUGNG DAN GIAI

6.1) Xem c4u a bai 2.2a. :
a=2d¢ = 2dAn-1)

(- DA (D+d' )
a 2d.A(n - 1)
-9 '
i = (050+070)600.10 7 _ 44 0%  0,25mm

2.0,50.20.2,9.107%(1,5 - 1)
Chiéu rdng trudng giao thoa :
L =2¢d =2d.Aln-1)
=2.0,70.20.2,9.10%1,5 - 1) = 4,06.10°m ~ 4,1 mm
S6 khoang van :
L 4,1
e 16,4
S6 van sang :
"m= [n]+1 =17

6.2) Caua;b xem phén tém tit ly thuyét :
M
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c) Khodng van i dugc tinh bdi :

;
a
: ~ 04.107%2
> a= El - 0410 2 = =2.10" m = 2mm
1 0.4.10°

d) N&u S la ngudn diém phat 4nh séng tring, thi tai tam O,
cia hé van (O, la giao diém cia dudng trung tryc cia S;S,
v6i man E), ta trong thdy mét van sdng mau tréng, hai bén
c6 hai van t6i, gidn nhu den, cdc vin sau d6 c¢6 mau sic (d6
12 hién tugng phat ngii sic), hdu nhu khéng cdn van t6i
nia va cach O, ching 5i = 2mm, man E chi con ¢6é mau
trdng béc trén (tic ta khong quan sat dugc van nita)

6.3) a) Tinh buéc séng va tdn s6 séng :

. DA
1, = bk §
a
. -3 -3
a.l . 4. -
= A=—t = 210 .0.2.10 =0,4.10°m =0,4 um
D 1 ‘
8
fi= 2 = —E‘ﬂ)—ﬁ— =7,5.10" Hz
A;  04.10

b) Vi trf vdn sdng bac 3 (cda A,) :
X3 = 3.i; = 0,6 mm
Vi trf van t6i thi 4 :
" x4 =(3+0,5).i; =3,5.0,2 = 0,7 mm
c) Vi trf van sdng thi K cta bic xa A, >
KDA,

x=Kip = — | Ke2)

Theo diu bai :

Xk = X3 = 3;)\4 (K € Z)

= )»2=.3—>k1 = K<3



* XétK=1= A, =3 A, = 1,2 pm ngodi vang dnh sang thdy
dudc (loai).

* XétK=2= 1, =152 =0,6 pm (nhén)

Vay béc giao thoa anh sang 2, la 2.

6.4) a) Xem phéin tom tit ly thuyét :
b) Khodng vén :

: -3 -3
= ar _ 3.107°.0,5.10 = 0,5.10°m = 0,5 ym
D 3
c) X, =2i= 1mm ;; X3=2,5.i=125mm
d) Khodng céch giita van sdng bac 1 clia 4nh sdng d6 va dnh
sang tim goi 1a bé rong cia quang phé bac 1.

D
Axy = Xq - X =_;(3\d'kt)

-6
_ 3.(075-04).10" _ 0,35.10°m = 0,35mm

3.1073

Bé rong quéng phd bac 2 :

AL, = zE(Ad - M) = 2.Ax, = 0,70 mm
a :

6.5) a) Kho?mg van tng v6i bic xa A, :
2,16

i, =-f£ -2 _ (36 mm
. 7-1 6
Buéc séng A, :
A =2
D
-3 -3
2, = 210 '(1”;’6'10 =06.10°m =0,6 um
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b) Khodng van i, ing véi buc xa. A, :
| DA, 12.640.107°
a 2107
= 0,384.10° m = 0,384mm
Khodng van i, ng véi budc séng™; :
DA, 12.0,480.107°
a 2107

iz =

i; =

=0,288.10°m = 0,288 mm
Tai vi tri 3 vdn sang dng vdi bidc xa A4, A,, A; tring nhau cho
ta van sadng cung mau vdi van trung tam.
X =xe=x3 < K = K, = Keis  (Ky, Ky, K5 €N)

i 0,384 16
K = ._sz = 2 = — ke
i 0,360 15
= Kz chia hét cho 15 ; K, chia hét cho 16.
i 0,384 4
K; = —2‘ 2= ——K; =-K,
iy 0,288 3

= K, chia hét cho 3 ; K; chia hét cho 4.
Ks = .i—lK1= M 1 =§K1
i3 0288 4
= K, chia hét cho 4 ; K; chia hét-cho 5
Suy ra : K; chia hét cho 16 ; K, chia hét cho 15
= K; chia hét cho 20. :
= X; = 16.0,36 = 5,76 mm
c) Vi tri van sang :
x= kP2 a3 K €2)
a KD
0,4 um < K <0,76 pm
K.1,2

= 0,4.10% < <0,76.10°% (K €2)



219<K<417 = K=3;K=4

: 21031073 -
A= 10° 0,556.10° m = 0,556 um
3.1,2 ~
‘ 2.107%.1073
Aoz 210100 0,417.10° m = 0,417 pm
412 '

6.6) a) Tinh budc song :

D - a.
= — > A= —
a D
-3 -3 .
- MQ_ =0,6.10°m = 0,6 pm

b) Vi tri van sang thy, 3 :
Xz = 3i=3.06=18 mm
Vi tri van t6i thi 4 : _
xs = K+ —21- )i=(3+05).06=21mm
6.7)

a) Hinh vé :
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_ b) Bé réng vung giao thoa :

200 .1 = 2.15.‘ 6,28
360.60

.18.107

o
I

157.10 ° m = 1,57 mm

fl

MN =2 oD =215, ——
' ’ 36

=2,58.10° m = 25,8 mm

>c) Xem gido khoa.

d) Khodng van : - ,
' (D+r1)A _ (D+1)A
a 201

96 + 0,18).0,650.107° ]
_ (296+ 18).0,650.10 -13.10° m = 1,3mm

157.10°°

S6 van sang :

n=2fMNy 12281210
, 2i 2.1,3

Theo céng thitc tinh i dé tang dé rong cta i phai gidm a.
e) Vi tri van t6i : 7 | _ |
x = (K + 0,5) .%ﬁ Ke Z)

A = - ax,
(K+05){D+r1)
157.107%.45.107°

- 0,480.10° < < 0,760.10°  (KeZ)

/ (K + 0,5).’3,14’
= 246 < K <419 (Ke Z)
= K=3:4

‘A4 = 0,643 um

0

As =0,500 pm



6.8)
a) Khoéng vén : '
j= DA 12.075.10° =1,5.10 " m = 1,500-mm
a . 06010

Vi tri vdn sang thi 9 :
' ~xs = Ko.i = 9.1,500 = 13,50 mm

Vi tri van t&i tht 9 :

X = 8,5.1,500 = 12,75 mm

b) Khoang van lmg véi bidc xa A ' = Dx
a .
1! .Al
= T ==
i A
P
= AM=—-A= 075 = 0,6250 pm
i 12
c) Vi tri van sang ing vdi biic xa k” =0,4pm
x,= 1" = B}L = 0,8000 mm -
a

D6 rong cia quang phd bac1 :

. A=1i-1"=0,700 mm
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° CHUONG I :
urqua TV ANH SANG — QUANG PHO

A. Tém it l}" thuyé't :

1. Hién tugng quang dién :

Hién tugng quang dién 1a hién tﬁQng.khi chiéu &nh sang thich
hgp vao.mat kim loai, thi cdc electron & mat kim loai bat ra. Cic
electron b4t ra goi la quang electron. Dong chuyén doi cé6 hudng ciia
céc electron bat-ra khdi kim loai (cat6t) bay vé anét tao nén dong
dién goi la dong quang dién.

2 Phadt blé’u cdc dinh ludt quang dlen

a) Pinh lugt 1 : :
" P6i véi mbi kim loai dung lam catdt cé6 mot budc séng
giéi han A, nhat dinh goi 1a gidi han quang dién. Hién
tugng quang dién chi xdy ra khi buéc séng A cGa dnh
sang kich thich nhé hon gi6i han quang dién. (A < A,

b)- Dinh lugt 2 :
Véi dnh sdng kich thich c6 budc séng théa man dinh luat
quang dién thd nhat thi cudng d6 dong quang dién bao
hoa tf 1¢ thudn vdi cudng dé ctia chum sdng kich thich.

- c) Bjnh ludt 3 :
Dong nang ban ddu cuc dai cia electron quang dién
kh6ng phu thudc vao cudng dé cta chum anh séng kich
“thich, ma chi phu thuéc vao budc séng cia dnh sang kich
thich va ban chat kim loai diing lam cat6t.
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. Ni dung thuyét higng tit Gnh séng ciia Anhxtanh (Einstein):
Thuyét lugng tit anh séng; dugc Anhxtanh xiy dung trén co s6
phat trién thuyét lugng ti cia Plang(Planck), cé néi dung :
Anh séng (quang ning) dugc phét xa, hdp thy va truyén di
dudi dang nhitng hat riéng biét, goi 1a lugng t 4nh sang hay
phéton. Méi phétén cia anh sang don sic mang mot nang
Iugng xac dinh e = hf, trong d6 h 1a hang s6 Pléng, fla tan s
cia anh sang \ng vdi phétén dé.

Trong moi méi trudng (k€ cd chan khong) photén truyén d1 véi
van téc bing van téc anh sing. Khi 4nh sang truyén di nang
- lugng cdc photén khéng bi thay d8i, khéng phu thuéc vao -
’khoang cach tdi nguén sdng. Quy dao cia photon la dudng
truyén cuia tia sang. v :

V6i 4nh sdng c6 tdn s6 xac dinh, cudng do cia. chum sang ti
1é véi s6 photon phat ra tif ngudn trong mét don vi thai gian.
Vi mdi photén cé nang lugng rat nhé va s6 phétén clia chum
séng rat 16n nén ta c6 cam gidc chiun sdng 1a lién tuc. o
.Céng thitc Anhxtanh (Einstein) vé hién utgng quang dién :

. Theo Anhxtanh, phétén chiéu vao kim loai bi hdp thu tron
ven va truyen toan b§ nang luang ¢ = hf cia né cho electrén ;.
phdn ning lugng nay ding dé cung cdp cho ‘electrén cong

thoat A (dé né thoat ra ngoai kim- loal) vé cung cdp cho
eloctron déng ning ban d4u. -

Céng thic Anhxtanh :

2
h—— - A vOmax
P
“h = 6,625'.10“‘].s ;. ¢=3.10m/s
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'5. Gidgi han quang dzén (L) :

Biéu‘.krién dé hién tugng quang dién xéy ra: %— > A

X<E=lo'
A
he
Ao = —
0=

-6. Hleu dlén thé ham (U,.)

- Up>0 vua dd lam triét txéu hoan toar. ddng quang dién.

— "Li¢ Uzg = -Uyp < 0 thi céng cda luc dién trudng khi electrén di
~ chuyén tit catét sang anét cén béng v6i dong nang ban dau
cyc dai cla electron :

- Dinh ly d6ng néng :-
o H.Uh=—m Vrznax
11, 1
Uy = —.= - = (—-A) -
= Uh= g™ g G -4

V6i.  Upax : 1a hidu dién thé giifa anét va cat6t cia
ong.
e =16.10 v

7. Hléu sua'l lu’qmgtﬂ

_ 86 electron bi bit ra ti kim loai
~ SG proton téi dap vao kim loai

8. Tia Rdhghen (. Roélugen) :
Tia Ronghen la séng dién ti cé budc séng ngin, trong khodng
tit 10®m (tia runghen mém) dén 10"?m (tia ronghen ciing).

- Tia Ronghen phat sinh ra do chiim electrén cé van téc 16n
(cham tia catét) téi dap vao moét miéng kim loai c6 nguyén td
lugng 16n (dung lam déi catdt) nhu bach kim, vonfram . . .



'~ Budc s6ng nhé nhat cda tia Ro’ngﬁeri phét ra tif ong Rdng_'he,n":
A = Amins véi Amin = % (Wq la déng néng cﬁAa'ie’lectrén ;tdi ’
| , R _ ,

dap vac déi catét Wy = 3 mv® = |e| Uax)-

9. Mdu nguyén tit Bo (Borh) :

® Hai tién dé Bo : ,

a) Tién dé vé trang thdi ding :
Nguyén ti chi tén tai trong nhiing trang thai c6 nang lu(}ngr.»
xéc dinh (gdm dong nang ciia electrén va thé nang cia ching
d6i v6i hat nhan), goi la céc trang thai ding ; trong trang théi
ditng nguyén ti khong bic xa ; binh thudng nguyén ti & trang
thai ditng c6 ning lugng nhé nhét (trang thai co ban). - '

b) Tién dé vé su biic xa va hdp thu ndng Iugng clia nguyén tif : . ‘

hfmn )

=

Khi nguyén ti¥ cauyén tif trang thai diing c6 ning lugng En
sang trang thai ditng c6 nang ludng E, (véi E,, > E,) thi nguyén
ti phat ra mét ph6tén c6 nang hidng ding bang hiéu E, véi
E, : ¢ = hfpy = Em — Ey, v6i £, 12 tn s6 cla song anh sang dng
v@i ph6ton dé. .

Ngugc lai, néu nguyén t& dang & trang théi dl‘mg c6 nang
luong E, thdp ma hap thu dugc moét ph6tén cé ning lugng
hf,., ding bang E, -E, thi né chuyen 1én trang thai diing c6.
nang lugng E,; 16n hon.

® Hé qud quan trong :

Trong céc trang théi ding ciia nguyén td, electrén chi chuyén
~ déng quanh hat nhan theo nhiing quy dao c¢6 ban kinh hoan
toan xac dinh, goi la quy dao ding. '
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- V(nnguyéntt’r hydré; ban kinh cac quj dao dfing ting ti 1& vai

binh phuaong clia cac s6 nguyén lién tiép : r = n’r, ; ban kinh quy

g dao K (14 quy dao gdn hat nhan nh4t) la 1, (r, = 5,3.10° ”m) cia
- quy dao'L la 410 cua quy dao M 1a 9,

X N:ing ltfdng cia nguyen ty hydro

4‘ E,, _',‘—lig(eV)n =1,2,3, . . dugc goi la lugng ti sé’
. n’

lO Quang phé’ vach ciia nguyén it hydro gém nluéu ddy xédc

dpth téch roi nhau

. P : - - Eq
O ) E;
- N -. - - . E4
M B
: Day Pasen
S S B EA E,
' Diy Banme
X Vo E,
D&y Laiman '

(3 trang thal binh thudng (co ban) electrén chuyén déng trén

quy dao K gdn hat nhan nh4t. Khi nguyén tii nhan ning lugng

kich thich electrén chuyén dén cic quy dao ing véi mic nang

- higng cao hon L, M, N..

Nguyén td chi 6 trang thai kich thich trong thei glan rdt ngdn -

’(khoéng 10°%), sau d6 chuyén vé cac quy dao ben trong va

B 'phat ra cdc phéton
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BAI TOAN 7 :. XAC BINH CAC PAC muNc CUA_ |

. K)mlom A AL
*  FElectron quang dién : E 54,'{/7,v0 .
e Déngdién:ly,, U,. -

® Phlfdng phép giai : o
- Xéc dinh gidi han quang‘dién Aﬂ = i
- Xac dinh van toc ban déu cuc dél V max - vo
+ Ap dung céng thitc : hf: A+ %mv
+ Coéng thitc lxen hé glﬁa v, va hiéu dién thé Uy:

1
—mv _eU11
2

-+ Cong thidc lién hé giita vo va dién thé cyc dai V, cia mét

vét tich dién : Emv§=e. Vi

o Chiy:

* D€ thudn tién qui udc e = 1.6 10°°C, tru’dng hgp phaz luu y ddu

sé ghi ~|e|
* Kihiéu v vavla nim‘rl]mu"‘tﬂé7 chi vdn téc. -
* lev=1,6.10"] ' ’

B. Bai tap vidu :

7.1a) Nguoi ta chiéu anh sdng c6 budc song 0.4500 jam vao hm té
bao 6 cong thodt 4,14eV va 2.07eV. Tinh hiéu d:en thé ham

ctia méi ong
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- Giai
- Gwl han:quang dlen cua kim loai :

he  6625.10™.3.10°
x, = ==
, . A 4214161077
va: lz=610“7m =
= l,<k<hz .
, 6 & bao quang dién thd nhat khong co hién tudng quang dién.
- Hé thﬂc Einstein (Anhxtanh) vé quang dién :

~-l-l—€=§:1mv CrA (1)
‘A2

= 3,00.10" m

e'i’héodinhly déng'nang:'
o imien @
Tuu)va(z_)suyra P
—I———A]

~ Xét : R ) ‘
A=0 45004m = 0,45. 10°m;
Az-207eV 2071610‘9]

. -34 8 - o
-1 — 6,625 10 I:IO —2,07.1,6.10-19]'—'0,6'9‘, o
16. 10 0,45. 10 - i

Uy=

* Clm ¥ : Nang lugng cia anh sdng chxéu dé’n
hc

-dién déi vai té bao quang dién thit hai

7.2a) Céng thodt ctia Na béng 2, 48eV. Mat Natri dugc chiéu b&ng
~dnh sdng c6 budc séong A = 0,310 ym Hay xdc dmh

- a) Hleu dién thé ham.
b} Vén téc ban ddu cuc dal ctia cdc qnang electrén biit ra.
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_ ¢) Néu budc song anh sang gidm di Llll con 0.305um thr hiéu
dién thé ham phdi thay d&i bao nhiéu ?

Giai
a) Tinh hiéu dién thé ham :
Hé thu’c Einstein (Anhxtanh) vé quang dlén

'hc-=}mvo + A (1)
A2 ‘ -
" Theo dinh 1v déng nang :
e mv: = el )
. 2 .
Tt (1) va (2) suy ra :
1 hc
= ~[—-A]
" Xét : A =0 310um 0,31.10°m : A, = 2.48.eV
-34 8 -
U, = —1 _ (6:625. 10 3510 2.48.1,6.10™]
1,6.10™ , 0,310.10‘ -
Up = 1,53V '

b) Van téc ban ddu cuc dai cla cdc quang electrén :

26U, _ [2.16.107°.153 )

~Uh 4,0, . 5.

Vo = | ——B = (2ot P - 7.3.10°m/s
° m | 91107 :

c) Khi coi d6 bién thién cla budc séng nhu mot dai hugng vi
phin, A, hc, e khéng thay déi, ta c6 :

qu = Lfbe_ ]dx_J-E‘idx
e|_ A e A2
‘ qU = 6,625.107%.3.10°(0.305 - 0.310).107®
o 1,6.107%(0,310.10 %) .
dU = 0,065V

Phadi tang hiéu dién thé ham 0,065V.
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7.3a) Kh1 chleu bu’c xa co busc song A = 0,405um vao bé mat catst
ctia mét té bao quang dién, ta dugc mét dong quang dién bdo -
_hoa ¢é cuong dé i. C6 thé lam triét tiéu dong-dJen nay bang
“hiéu du;n thé ham U,=1,26V. . o

a) Tim vdn téc ban déu cu’c dai cia electron quang d1en
b} Tlm.cong thodt cia electron doi voi kim logi lam catét.
c) Gid st ot mdi photén dap vao catét lam bit ra mét electrén
“(hiéu sudt quang dién 100%). Néu méi gidy cé 3,06.10" phétén
- chiéu dén catét. Tmh cuong dé dong quang dién bdo hoa '
, ' Giai
- a)Tinh van t6c ban dau cyc dai cda électrén
S Congthu'c Anhxtanh vé quang dién :
P——E—A +1mv )
A 2 _
" _Theo dinh 1y dong nang : |
o tavi=en, @
' L Sivg= ‘,/2‘-’1‘1‘"; = ZTI‘S';ib'—lZ}’.ZS = 0,666.10° (m/s) -
i el moey o st o :
| b) Timh comg thodt A,:
. ":.’_l"frl-(-ll)"?‘vé (2) suy ré:; = S
‘he e sszs 10 - 3“10_a _1’6;10._1?_'1’26
0,405.10" ,
| A, ._28910'“’]—1sev T
. c) Tinh cudng dé- dong quang dién bao hoa '
nu = 1. q, ~véin la 36 electron dén anot trong 1s
= 3, 06 10'7 1 6 1077 = 4,9.10 2(A) 49mA
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C. Bai tap rén lﬁyén - ;
7.1b) Khi chiéu mét bite xa dién tit c6 budc sé6ng A = 140nm vao
mét qud cdu bing déng (Cu) dugc dit xa cac vat khdc thi qua
cdu sé dudc tich dién téi dién thé cyc dai la bao nhleu ? Gi6i
han quang dién cua Cu la A, = 0,300 pm
. , PS: 4,7V
7.2b) Gi6i han quang dién ctia Rubi 1a A, = 0,81 pm.
a) Xac dinh vén téc cyc dai cda cic electron quang dién khi
chi6u 4nh séang don sic c6 budc song A = 0,40 pm vao Rubi.
" b) Hiéu dién thg ham phai dat vao t& bao quang dién cé catét
- Rubi 12 bao nhiéu thi 1am ngitng dugc dong quang dién ? ’
c) Néu budc séng ctia dnh sdng tGi gidm bét dA thi phai tang higu
dién thé& ham thém 0,15V mdi lam dong quang dién triét tiéu.
Tinh dA. '
DS : a) 7,4.10°m/s ; b) 1 56V ; c).2nm.
7. 3b)Kh1 chleu hai &nh séng c6 budc séng A, = 0,54 pm va
A2=0,35 pm vao mét kim loai lam catdt ciia mét 1€ bao quang
dién, ngudi ta thay t s6 cac van téc ban ddu cyc dai cda céc
‘quang electrén bang 2. Tim céng thoat electrén cia kim loai
dé. Suy ra gi6i han quang dién. : -
bsS: ‘1,‘8891/; 0,659 ;zm
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) BAI TOAN 8: ELECTRON QUANG PIEN CHUYEN PONG
TRONG DIEN TRUONG HOAC TU TRUONG

A. T6m tét Iy thuyét :

‘e Xac dinh bdn kinh qui dao cta electrén trdpg tit trudng déu.

- Dua vao lyc Lorenxd (Lorentz) : F = e.v.Bsina

. - Dia vao quan hé gitta lyc va gia t6c hudng tam :

| mv?
r

e Xac dmh d6 léch cia electron trong X
- dién trudng déu : _
= Ap dung coéng thic cia - chuyen v
déng ném xién : |l . F

"F =ma, =

X=vy,t=v, cosat ~
o

_at? (o at’ ot
y= —2—~+_7v0y = +Vysina

B. Bai tép vi du : o
8‘.1a)4 Catét ctia mét té€ bao quang dién dugc phi mét 16p Cesi, ¢6 .
céng thodt electrén la 1,90eV. Catét dugc chi€u sdng bdi mét
chium sdng don sdc, budc séng A = 0,56 um.
a)Xdc dinh gidi han quang dién ctia Cesi.
b)Diing man chdn tdch ra mét chum hep cdc electrén quang
dién va huéng né vao mot ti tru’o’ng déu c6 B vuéng goc voi
V .iax cla electrén va cé B = 6,1.10°T. Xdc dinh bdn kinh cuc
daj cfia quy dao cdc electrén di trong tif truong.
c)Muén tang vdn téc cia cdc electrén thi nguoi ta nén lam thé
ndo : thay déi cudng dé chiun sdng. con gilt nguyén hiidc séng
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cta dnh sdng hay lam nguoc lai ? Khi budc song dnh sdng giti
khéng déi thi cuong do dnh sdng co dnh hudng gi ¥
Cho :h=6,6.10%]s;c=3.10'm/s :
e=1610"C; m,=9.10"kg.
. Giai
a) Giéi han quang dién A,:
_ hc _ 66.107%.3.10°
T AT 191610
= 0,6513.10° ~ 0,651um
b) Tinh bén kinh cuc dai ciia quy dao cac electrdn trong tif trudny :
b6 16n ciia luc Lorenxd tdc dung lén electrén : '
F=e.vBsina=ev.B (visino=sin90" =1} (1}

Ao

Ap dung dinh luat I Niuton :
VZ
F=may=m— ‘ (2)
, r

Tu (1) va (2), suyra:
, 2
e.v.B= mX——

r

Ta ¢6: r= mv

, eB

Vay quy dao c6 ban kinh 16n nhét la dng vdi electrén co

van téc ban ddu cuc dai : \ '
MVya

= Dlmax 3

oB (3)

Tinh van téc cuc dai V..« ctia electrén khi biit ra khéi Cesi.

rmax

Céng thuc Anhxtanh vé hién tugng quarig dién :
hc )

B ,
A+ Emvmax;—)\—
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Suyra:

R

[T2 s10%3.10° ey
: vmax=‘/ 2 = (2810 3.6(_) -19.16.107"%)
- 9.10" 056.10" :

= vn,u' ~ 3,32.10°m/s
Thay vao ta dugc : N
| L MV _ 91071332.10°
" eB . 16.10761.10°

" :>rmax~30610 m = 3,06cm.

¢} Theo hé thic (4), véi mo6t kim loal da cho, van téc ban dﬁu cUc

dai chi phy thuéc buéc séng, (tdn s6 song) cuong d6 chum

- sdng khéng c6 dnh huéng gi. Mudn tAng Vmax phdi gidm blrdc
-s6ng 4nh sdng kich thich.

~Khi giit nguyén budc séng dnh sang thi cudng do dong quang

dién qua t& bao chiu dnh huéng cia cudng d6 chum sdng. Né6i

| _ riéng, cudng dé dong quang dién bdo hoa ti 16 thuan véi

cudng d6 chum séng

8.2a) Tmh cdm ung tif cdn thiét dé uén cong quy dao theo mét bdn
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kinh 20cm cia cdc quang -electrén do Bari phat ra dudi tdc
dung ctia budc song tdi 4000A°. Cho céng thaat ctia Bari 2, SeV

viin téc clia quang electrén vuéng géc vdi cam u’ng tir B
s Glal '
Tinh vén t6c ban dau cuc dai cda quang electron theo hé thic.

"'Anhxtanh
' hC ) -1 T2 . :
= =A+-mv: 1)
= A Tmyl W
2 hc
= [Z(=-A
= v, _(;L )



o J4 8
v 2 6,625.10 .3, 10
S v, = [ e (2 ~~9—~ S -25.16.107")

91. 10 4000.10
= v, ~046.10°m/s

Lyc ti tac dung lén electrén la :

"F = ev,B (2)
Mac khac: F=m VE e '

Ti (2) va (3) suy ra:
mv, 91.107*.0,46.10°

=1,3.10°T
eR  16.107'9.20.1072

B =

833) Mot dién cu’c phdng bdng nhom du’dc roi bang dnh sdng tit
ngoqi c6 budc séng A = 83nm. '
a)Hoi electrén quang dién c6 thé roi xa bé mqt dién cuc mét -
khodng ¢ to1 da la bao nhiéu, néu bén ngoai dién cuc cé mét
dién truong cdn E = 7,5v/cm ? Cho biét gidi hgn quang dién

ctia nhém la A, = 332nm.

~b) Trong truong hop khéng cé dién truong hdm, va dién cuc dlfOC
néi ddt qua dién tré R = 1MQ thi dong dién cuc dai qua dién
tré (dat dugc khi cuong dé chum sdng di manh) la bao nhiéu ?
Trinh bay cdch tinh ,dong dién dé. Cho tnm = 10°m va
1IMQ = 10°02 , :
' Giai _
a) Tinh khoang dudng electrdn di chuyén tir lic bit ra khéi am '
cuc dén hic ding lai :
- Cong thic Anhxtanh vé hién tugng quang dién :
l:l‘c" - h_C: + W dml\ -
Ao, 3
-~ Vi Wemax = % mv:m' d(?n"‘i;'g nang ban dau cuc dai cia quang
“electrén.
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dmax - ; ' - l) .

Ap dung dinh Iy déng néng
D6 bién thién dong nang biing cong cda luc dién truang
0 - Wynax = — eE¢
Suy ra ' \
' "Wimex 018.10°7

¢ = —dmex _ =15cm
eE 1610975

Vay electron quang dxen c6 thé rai xa be mat dién cuc mét
khoang t6i da la 1,5cm.
b) Tinh cuéng d6 cuc dal L, qua dién tr& R :
'Khi chi6u cham anh sang dd manh vao t&m nhdni dat caeh
 dién, khi s6 electrén quang dién bt ra bing véi s6 electrén bi

hit tré lai tAm nhém thi tdm nh6m dat dién thé cuc dai V,

* dugc tinh bai céng thﬂc
wdmax. eVy
Khi néi tdm nhém véi d4t biing mot day d§n thi c6 dong dién'
. L chay tit tdm nhém xuéng dat (dién th& dat béng 0) dugc

tinh béi cong thic: I, = W _ Wina
R eR
L= 018.1077 =0, 1121 10“‘A 11,2pA
16.107%°, 1o° -

| 8.4a) Catot cilia mét t&€ bao quang dién chdn khong la tdm kim logi-
ph&ng c6 gidi han quang dién la 4, = 3600A°.
V a} Tinh ra eV cong A, c&n thiét de tach roi dién tu'm khai lam Ioa}
b)Chiéu catét bing bitc xa don sdc cé bu‘dc séng A = 0,33 pm. Tinh
. vln toc cuc dai cta cdc dién tit khi bat khoi ban kim logi. -

c) Anét ciia t& bao cuang dién ciing 1a tdm kim logi ph&ng, dgt
déi dién va cach catét 1cm. Thiét lap gn?a anot va- catét mét -



hiéu dién thé 18,2V va chiéu catét bing chum tia hep cé budc -

séng & cdu b. Xdc dinh bdn‘kinh R 16n nhdt clia ving trén bé

mat anét ma cdc quang electron tit catét dén ddp vao nd.

Cho: m.=9,110"kg;h=6610"]s; '
=1,6.10"°C; c = 3.10°m/s.

Giai

a) Cong thoat :

g
}"0
-34 8 .
_ 8610 53'1100 =5510"] =344 eV
~ 3600.10° v,
b) Phuong trinh Anhxtanh .
hc 1,
0

— = A,+ —mv
A 2

he
= v, = J—.(——Ao)
_ m A
-34 8
v ‘f.z _ (8610 310° _ ;5 10
91.10°" . 033.10 »

"= v,=0,33.10° m/s -

¢) Tinh ban kinh R :

Electrén bt ra khéi catét theo moi phuong. Trudng hgp bit ra
vubng goéc voi catft sé chuyén dong nhanh ddn déu vé andt
va dap vao O'. Céc electrén bit ra theo phuong’ khac sé&
chuyén dong gidng nhu chuyén dong ném xién dén dap vao
angt trén m6t mat tron tdm O'. Dé dang nhan thdy electron
‘bt ra song song vdi anét (gan ding) sé dap vao an6t trén mot
dudng tron tan O ban kinh Rax- ‘ : )
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Gia t6c ma electrén thu dugc : X

Chon hé truc' Oxy nhu hinh :

Ta c6 phuong trinh chuyén dong : ,
Ax=vet o A .7_5_ - o
" EU 0 ™
1 .2 2 .
= —at® = ——t°
y 2 - 2md
Phuong trinh quy daq :
= \1 EU X
Z md v
Xét v
y= d H ' X = Rumax
. [2m
="R = |J—.d o
e eU
. ©p '—31
= Ropo= |-291.10 107,083, 10“

, 16.107"%,18,2\
= Rm-QZBlo m= OZBCmb

. C. Bhltaprénluyén-:b,"’ .

ﬁ&lb) Ngudl ta chiéu ecdc photon c6 A =0, 350 pm lén mét mit kim

‘loai. Céc ‘électrén bt ra v6i déng ning. cuc dai sé chuyén

déng theo quy dao tron. ‘ban kinh 18cm trong mét ti tnfdng"

1,5.10 5T Tmh gigi han quang dién cta kim logi de.

EIRR . R - - 0427;417
8.2b) Chxéu mot blfc xa dxen tr 6 bhdc song A= 0 546 um 1én mat :
kim- loai dﬁng lam catét ciia mét t& bao quang dién, thu duge
: dong bao hoéa cé cudng dé I, = 2mA. Cong suit ciia bic xa

dlen t lé P = 1 515W



1. Tim t s6 gidta cac electron thoat ra khéi bé mat kim loai va
s6 phétdn roi lén nd (ti s6 nay goi la “hiéu suét ]\Idng ti” cua
hiéu ing quang dién) .

2. Gia s cac electron d6 dugc tach ra bing man chdn dé lay

* m6t chum hep hlm'ng vao mot tu trudng déu c6 cam ung tu
B = 10™T, sao cho B’ vuﬁng goc v6i phuong ban dau cua van
téc electrén. Biét quy dao cta cac electrén c6 ban kinh cuc
dai la r = 23,32mm. .

" a) Xac dinh van téc ban ddu cyc dai cia electron quang dién
theo cac s3 liéu trén. :

b) ‘Tinh gldl han quang dién ctia kim loal lam cat6t.
pPS:1/3.10° ; 2/ a) 4,1.10°m/s ; b) 0,691um.

83b)Mot dén phat &nh sang don sic c6 budc séng A = 0,50 um

- dugc diing dé chiéu vao mdt t&€ bao quang dién lam bang cési
c6 gidi han quang dién A, = 0,66 pm, quang electrén bt ra bi
'dlen trugng-can E = const nén chuyén doéng dugc doan dudng

61 da la 2,0mm. Tinh cudng d6 dlen truong E.

* . PS:3.10° Vim

- 8.4b)Kh1 roi vao catdt phéng ciia mét t& bao quang dién, mét bic

' xa dién tit 6 budc séng A = 0,33 pm thi cé thé lam- dong
. quang dién triét tidu -bing cach néi anét va catdt cia té ‘bao

vdl hxeu dién thé Us <-0,3125V.

a) Xéc dinh giéi han quang dién cia catdt..

] Anét ctia té bao dé ciing cé dang phang song song véi catot
dat d6i dién va cach cat6t mot khoang d = 1cm. Hoéi khi roi
- chiim bdc xa rit hep trén vao tdm cda catdt va dat mét hiéu
.dlen thé U\K 4,55V, thi ban kinh 16n nhat cta viing trén bé
_mét anét’ mé cac electron tdi dép vao béng bao nhiéu ?
) cho.; T . =9,1.10%kg ; e=16.10"C;
N b= 6610“]s ¢ =3.10°m/s.
' ' bsS: a} 0 36 ym b} 5.4mm.

83




EBAITOAN 9: CONG SUAT BUC XA VA HIEU SUAT LUQONG TU

A. Tém tht li thuyet

e Hiéu suéit lugng tit: H = —Iie—
o N,
_ Cubng d6 dong dién i = N:B = g0
- Cong sudt bic xa dién t:
(—) = f—}:

D, : S8 electron biit ra khéi catét trong 1s. -
n; : S6 phétén chiéu dén catébt trong 1s.

B. Bai tap vi dy :

9.12) Ndng Ierng cuc dqgi-ciia ¢dc electrén b1 bli‘t ra Ichoz mot Iam )
logi dudi tdc dung.ciia dnh sdng c6 budc séng A = 0,300 jan 1a -
1,2eV. Cudng d$ dnh sdng la 3W/m>. Tinh céng thodt va sé”
électrén phdt ra trén don vj dxen tich trong don vj thoi gzan
bzet Iueu suat la 5% : a

. Guu
Tinh cong thoat A cﬁa kim loai :
E—A+Ed ' :>A —h— -E¢
A o SR
_ 6,625...10"3‘.3;1_0"’ '
10,300.107%.1,6.1071%

-1,2 = 2,9eV
S& photén chidu dén 1m® trong 1s :

oo fash_ 3.0300 10°°

= ’4.53.10'»54 hétén/in’s
, he 6625 10° 3“3 10° ' PR
356 electron cdn tim ¢ '
' 5n

n=— =0; 227 10°électron/m 3
100



9.2a) Chiéu anh sdng ¢o bu’dc séng A = 0350;¢m vdo k1m loai co
cong. thodt 2,48eV. ,
a) Tmh hiéu dlén thé ham. Péng nang cu'c dai ctia electron.

» b)Cho biét cudng dé dnh sdng la 3W/m’. "Tinh hiéu sudt lugng ti
) cho b1et midng do dong quang dién bdo hoa la 0,02A

Giai

a) Tmh dQng ndng cyc dal cda electrén :

hC A + EdMu

=34 8
6625 10° :_351-0 —2.48(1,6.10° 19)
0 350.10

S Ed,,,,,(-—171 107°(5; o
Tinh hléu dlén thé ham theo dinh ly dong nang :

eUh = Edmax

o : 19

o U= Edmax _ 1,71. 1019 _ 107(V)
L e 1,6.10°

b) Sé ph6t6n ch;leu vao mot don vi dién tich kim loai trong 1 gidy

I 3.0,350.10°°
be 6,625.10724.3,10°

= n= 052810‘%05310‘9» ' A
86 electrén thoat ra kh61 1 ddn vi dién tich (mz) kxm Ioax trong v

n=

1 g}éy .
= i ——0—921;; _;'0,125».10“"
: e 1,6 107 S
Hleu suﬁt higmg W
R AR iB
H= £,=0,125.10w _00235 24%
S0 me 05310




- 9.3a) Mot ngon dén phdt ra dnh sdng don sdc c& buoc séng A= 0,45um.
Nang sudt chiéu sdng la 40W/m’ (nang luong dnh sdng phdt ra
trong 1s bi mét don vi dién tich ciia nguén sdng). _

a)Tim s6 ph6tsn ma ngon dén phdt ra trong 1gidy trén dién
tich 1m°. S :

b)Ngon dén trén chiéu vao té& bao quang dién ma catét la kim
logi c6 céng thodt 2,5eV. Tinh déng nang cuc dai ciia electrén
khi tdch khdéi catét. B ‘

c) Dién tich catét ciia t6 bao quang dién la 6cm’®. Hay tinh cuong
d6 dong quang dién bdo hoa. Gid stt méi phéton tdi catét lam
bdt'ra mgt quang electrén. ' :

Giai
‘a) S6 phétén cdn tim ;. '
“PA_ 40.045.10°

nm= —

= =9.10"
“hc  6625.10734.3.108

b) Péng nang cuc dai clda quang electrén :

.Edmax = ',i— - A

_ 6,625.107**.3,10°
0,45.10°°

-2,5.1,6.10™ = 4,2.102

c) Tinh cuong do dong quang dién bao hoa i :
84 electron bit ra tlf catdt trong 1 gidy :
N =n8=910"6.10" = 5,4.10'%s")
Cudng d6 cdn'tim: ' _
1=N.e=54.10""1,6.10""=8,64.10°A = 8.64(mA)
C. Bai tép rén luyén :
9.1b)Ngudi ta chidu Kali bang tia cuc tim cé budc séng
A = 0,2500pm, biét céng thoat cia Kali 1a 2,21eV. Cudng d6 -

bic xa cuc tim la 2W/m*. Tinh v4n téc cuc dai va sé electrén
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do mét dan-vi dién tich phét ra trong mot don vi thdi gian cia

quang electrén, biét hiéu suat lugng tu 5%. .

: bsS:9, 85.10° m/s ; 1, 26. 10" electrén/m’s.

9. 2b) M6t dén phat 4nh sang don sdc c6 budc song 0,40.10°m dugc -
ding dé chi€u vao mot t& bao quang dién. Cong thoat déi vei
kim loai dung lam catét A = 2,26eV.

a) Tinh budc séng gidi han cia catét.

b) Tinh vén téc cuc dai ctia cdc electron bi bat ra khéi catét.

c) Bé& mat c6 ich cia catét nhan dugc mot cong sudt chi€u sdang
p = 3mW. Cuéng dé dong dién bdo hoa cia té bao quang dién
1=6,43.10°A.

Tinh s6 phétén n ma catét nhan dugc trong mdi gidy va s6
electrén n’ bi bat ra trong méi gidy. So sanh n véi n’ va nit ra
két ludn.’
Cho: m,=9.10%kg ;e =1,6.10"°C;

h = 6,62.10%s.; c = 3.10°m/s.

‘DS : a) 0,549um ; b) 5,48.10°m/s ; c) 6,65.10°

9.3b) Cong t5i thi€u d& bit mét dién ti ra khéi mat 14 kim loai la
1,88eV. Ding la kim loai d6 lam cat6t trong mot t€ bao quang
dién. Hay tinh :
a) Giéi han quang dién cuia kim loai da cho.
b) Van téc cuc dai cia dién ti¥ bdn ra khéi mat kim loai khi
chiéu vao dé anh sang c6 budc séng A = 0,489um. '
c) S& dién ti tach ra khoi mat kim loai trong 1phut véi gid thiét
ring tat ca cac dién td tdch ra déu bi hit vé anét va cudng do
"dong quang dién do dudc la I = 0,26mA.
d) Hiéu dién thé gidfa hai cuc cta té bao quang dién sao cho
dong dién triét tiéu. :
DS a) 0,66 um : b) o 48. 10°m/s ; c) 975.10" ; d) -0.66V.
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& BAI TOAN 10 : UNG DUNG cUA HIEN TUQNG QUANG DIEN

A. Tém tét Iy tlmyé't
Thudng st -dung cdc cong thic :

E—A+lmv
A 2
) hc
A = —
A

]

e 1 o
eUh= ‘~2-.’mvo

B Bai tﬁp vi du

10.1a) Khi chiéu 14n Ilrdt hai bic » xq dzen it cé bu'dc song A= 25;1m
va A; = 0,30 pm vao mét tdm kim-logi M, nguvi ta thdy vdn
_ téc ban ddu cuc dai cia electrén quang d1en ldn Iugt la.
- v,=7,31.10°m/s va v; = 4,93.10°m/s.
a) Ti cdc sé liéu trén hdy xdc dinh khéi Iu‘cjng m, cla electrén
va gidi han quang dién ctia kim logi M. :

b) Chiéu mét bitc xa dién tit c6 budc séng A vao tdm kim Ioaz
trén dugc dat c6 lgp vé dién thi dién thé cuc daz dat du’dc la
3V: Tinh budc séng A ciia biic xa d6. :

Cho h = 6,625.10%s ; c—310m/s e._1610‘90

Giai
‘a) Tinh khéi luang m cua electrén, gldl han quang dién A, cﬁa
kim loai. :
Ap dung céng thitc Anhxtanh :
he _Be 1 my? (1
A, A, 2 A :
h_c . he +"% mv? , (2)
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| T (1) va (2). suy ra:
1
he( 3‘: - x‘z‘] E (V-] - Vz)
2hc 1
)(—— - ?»_z)

= m=(
B V1"Vz A

. Thay s0 : ‘

2.6625.1073%.3.10° 1 1

" 03.10°°

" (731)2.10" - (4,93)%.10"° 025.107°

m=~ 9,0968.10" kg = 91103’kg

Tu (1) suy ra :

f=o =1
° A . 2hc
1 91.107%(731.10°)
~ 025107  2.6,625.107%%.3.10°

£, ~ 2,777.10° Hz

Tacé : _
_ 1 1 e S
Ao = - = ———— = 0,360.10° m = 0,360 pm
£, 2777.10 -
b) Tinh budc séng A clia bifc xa :
" Ap dung cong thic Anhxtanh : %LE —;1(—: + = 5 mv?
(o]

Mat khac ~dong néng ban diu cyc dai clia quang electrén co
gia fri béng cong cuaa lyc dlen truong :

1
—mvma —th

Suyra:
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Thay s6 : _
16.1071%3

f= 1 -2777.100 + s = 5,192.10°Hz
A 6,625.10-7°.3.10" - o
Suy ra : o o
1 o1 ‘6 B
= 2= ————— =0,1926.10° m = 0,193um
f. 5192.10 .

10.2a) Khi chiu biic Xa tdn s6' f; = 2, 200. 10"Hz vdao mét kim loai
thi ¢6 hién tugng quang dién Va cdc quang electrén bdn ra
déu bj gitt lai béi hiéu dién thé ham U, = 6,6V. Con khi
chiéu biic xa f, = 2,538.10"°Hz vao kim logi d6 thi cdc quang
electrén bdn ra déu bi giit lai béi hiéu dién the ham U, = 8V.
a) Xdc dinh hdng sé Planck. '
b) Xdc dinh gi¢i han quang dién cia kim loai nay.

c) Khi chiéu déng thdi hai bitc xa cé budc séng ,1, = 0,400 pm
vad A, = 0,560°um vao kim loai trén thi hién tugng quang dién
c6 xdy ra khéng ? Tim hiéu dién th_é’h&m cua chiing.

Cho biét :e = 1,6.10"°C ; ¢ = 3:10°m/s.
o Gidi
a) Tinh hing s& Planck (h) : _
- Céhg thitc Anhxtanh vé hién tugng quang dién :

hf, = A + %mv% @

hfz = A[ + Elmvzz \ (2)
- Céng thuc lién hé gita dong nang ban ddu cuc dai cia
quang electron véi hiéu dién thé ham :

% mv?, = e.U, (3)

1

) mvz% = ev.Uz {4)
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- Thay (3) vao (1) : hf, = A, + e U,

- Thay (4) vao (2):  hfy= A, +eU,
Suy ra : ' . hf, - hf, = e.U, - e.U,
Hay : S

eU,-U;)  16.10°(8 - 66)
f, - f, 2,538.10"° - 2,2.10"

" h= = 6,627.10* J.s

b) Tinh gidi han quang dién cia kim foai :
. Vié’t la.i (1) : hf] = hfo +e.U1

U
Suy ra : f=f -1
. - h
-19
5 . .6,
f, = 2,200.10"° - 36_10—_—3;’ = 0,6070.10"° Hz
» 6,627.10
Ta ¢6 :
.
Ao = 3.10 = 0,4942.10° um = 0,494pum_

c
| f,  06070.10°
¢) Tinh hiéu dién th& ham Uy, :
Vi ~: 0,400 um < 0,494 um < 0,560 pm
Nén : A <Ay <Ay,do dé chi cé biic xa c6 bubc séng A,
gay ra hién tugng quang dién véi kim loai da cho.
Tuong tu cdu (1) ta cé :

E = E + el
kl }"o
Suyra:
hc, 1 1
Uy= — (-~
e A A,
U _ 662710 *.3.10° 1 )
b 16.107"° 04.10°% - 0,494.10 °
U, = 0.59(v)
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10.3a) Trong mét thi nghiém quang dién véi cuc phdt bing canxi,
nguoi ta ghi dugc cdc thé hdm sau ddy : :
flHzx 10") 1,18 0958 0822 0,741
V. (V) ) 1,95 - 0,98 0,50 0,14
Ti¥ cdc dit kién trén hdy xdc dinh gid tri ctia hdng s6 Planck.
Céng thodt A va gidi han quang dién ciia canxi.

Giai
U(v)
1,95 +
0,98
05 v /
0,14 - / 0,958 _
: 1,18 e s

-2,88
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Theo céng thic Auhxtanh :

hf = A + Egmax
Mét khéc : Edmax = e[Jh
= hf'- = A+el,
= Uh = E - é
e -e

Do h, e, A la hing s6 nén U, bién déi tuyén tinh theo f. Ta
T vé do thi Uy, theo f.

Theo 46 thi : .
f=0, U,=-288V
= A = 2,88.1,6.10 7" = 4,61.10 ]

U=0 = f = 0710°Hz
. -19 )
= h = A ————4’61'1015 =6,6.107%
f 0,7.10
34 8
= Ao = he _ 66.107.3.107 ‘31‘910 = 0,43.10° m
A 46.10™"

C. Bai tap rén luyén :

10.1b) Hay xac dinh hing s6 Plang, biét ring muén ham lai hoan
toan cac électrén bi biit ra kh01 mdt kim loai nao d6 bdi anh
sdng cé tAn s6 f; = 2,2.10".s" thi phz’u dat mét hiéu dién the
ham U, = 7,0V, néu véi anh séng c6 tn s6 f, = 4.,5. 10"%s™ thi
phdi dat md6t hiéu dién thé ham bang U, = 16,5V. (D6 la
phuong phép do hiing s6 Plang cta vién si Lukixexki).

. PS : 6,6.10%] s.
10.2b) Dé xac dinh hiing s6 Plang, ngudi ta roi vao cat6t cia mot té

bao quang dién cdc dnh sdng don sdc. V6i anh sang co6 budc
séng A = 620nm, dong quang dién bdt dau triét tiéu néu giita

andt va catét c6 hiéu dién thé ham U, Khi dung anh sang
c6 budc séng A, = 1,25\ thi hiéu dién thé ham giam 0,4V.
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a) Xac dinh hang s6 Plang theo cdc s6 liéu d6; cho c= 3.16°m/s.
b) Céng thoat electron d6i véi kim'loai lam' catét 1a bao nhiéu
biét rang khi dung dnh sang c6 buo'c song A, = 1,54 thi hiéu

dlen thé ham gidm con mot mya. '
DS : d) 6,613. 103“ s ; b) 1,067.107.

10.3b) Gia tri ctia hiéu dién thé ham U, do v@i cdc budc séng khac

"nhau d6i v4i Cési dudc ghi trong bdng sau day :

A(A%) - 5896 5461 4358 4047 3663 3303 3132 3039 2830 2537

Uy (V) 0,12 0,28 0,86 1,08 1,39 1,78 1,98 2,11 2,20 292
Hay dung dé thi nghiém lai cong thnic Anhxtanh vé hiéu tng
quang dién. v ,
Tit d6 thi xdc dinh hing s¢ Pléng h, céng thodt A va tdn s
gidi han f, déi vgi Cési.



M BAITOAN 11:  TIA RONGHEN

A. Tém tét Iy thuyét :
Mot sé cong thitc thudng dung :
. Pinh ly déng nang :
Eq-Eg = —lel .Uy = eUxx
Eq: dong nang cua electrén ngay trude khi ddp vao catét.

~ Eq4o : dOng néng cua electrén ngay sau khi bit ra khoi catét.
(théng thudng Eq4, = 0) '

2. Pinh ‘lui.it bdo toan ndang lugng :
Eq=e+Q =hf+Q
¢ : nang lugng cida tia X
Q : nhiét lugng lam néng d6i 4m cuc.

3. Cuong dé dong dién trong 6ng Ronghen :

i= —.e
t

N : s6 electron ddp vao déi 4m cyc trong thoi gian t.
B. Baitap vidu :

11.1a) Chum electrén c6 nang lugng 35keV ddp vao mot tia Mélipden
phdt tia X c6 phé lién tuc. Tinh budc séng giéi han Ap, 7
/ c !

Giai
Theo dinh luat bdo toan nang lugng, ta c6 :
FEao=hf +Q
~  hf= D¢ <E,
I
= A2 l_lc = b}‘vmin‘ = ‘h(':
Ed T Ed
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6,625.10734300.10° -
35.10%.1,6.107"°

= g A'rnin = 3.55-10-” = 35,5vpm

Amin =

11 2a) Chiing mmh rdng biudc séng gidi han cta phé tia X lién tuc
dugc cho boi Ay = 1242pm/V voi V la hiéu dzen thé gm téc
chum eIectron do béng kV.

N Giai A _
Péng nang"cﬁé‘ electrén ngay trugc khi dép vao d6i am cyc :
|B| Uak
‘Pinh luét bao toan nang lugng :

Ey = =
| a4 x +Q
A
:>x > _llC_ = _hL
Eq Ie’UA"K

hc _ 6625.107*.3.10°
le]U Ak 16.10"°.v.10°

m = 1242 pm/V

ll 33) Tia X dugc tgo trong éng tia X béi higu dién thé’ 50kV Néu

mét electrén thuc hién ba va cham trong bm trudc khi ding .

yén va trong hai va cham ddu tién cif sau méi va cham déng

m’ing con lai cia né lgi mdt mét nita. Xdc dinh. budc song
-ctia cdc phétén tago thanh. BS qua su gidt Ini ciia cac nguyén
: 'tuﬂ ndng trong bia.



i~

Giai
bong nang cua electron ngay khi va cham 14n ddu: .
=. |e|.U = 1,6.10 7"*.50. 103 = 80.10 7'° (J)

Dcf)ng ning cda .electron ngay khi va cham ldn 2 :
: E
Eqp = -2 =40.10 %]
'Pong ning cia electrdn ngay khi va cham lan 3:
& .
Edz = ——zdl =20.10 '“‘]

Budc séng A4 tao thanh sau va cham lﬁn 1:

hc
=Eq - Ea2
1 .
= l‘l ‘= __.E_._
) T Eq,
6,625.1074.3.10°
= 1 =

(80 - 40).1071®

"=49710” m =497 pm -
Budc séng A, tao thanh sau va cham l4n 2 :
' he

> o= —2_  _-994pm
: E4; - Egs

11 4a) Trong mét 6ng Rdnghen nguoi ta tgo ra mot Iueu dzen the -
khéng d6i U = 2.10°V giita hai cuc. :

- a) ‘Tinh déng nang ctia dién tit khi dén déi catét {Bo qua dong
-nang cia electrén khi bit ra khéi catét)

b)- Tinh tdn s6 cuc dai cia tia Ronghen.

: ¢} Trong 1phit ngudi ta dém dugc 6.10'°dién tit dap vao doz
catét. Tinh cuong dé dong dién qua éng Ronghen.
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Giai
a) Tinh dong ndng cda dién td theo dmh ly dong nang :
- Eq-Eg = e. U
ma 4 Esw=0 7
= Eq = 1.6.10.2.10° = 3,2.107]
b) Tinh tan s6 cuc dai f,.x clia tia Ronghen :
Theo,dinh luat bao toan nang lugng :

Es=hf+Q = f$_§l—;i—

. ~15 .
Ey o 3210 " =4,83.10'°Hz

f =
"7 h 6625107
c) Cudng d6 dong dién qua Ong :
N , _ 6.10"

i= lel==2-—16.107"° = 16.10°A = 16(mA) |

C. Bai tap rén luyén : : \ '

11.1b) Xac dinh hing s Planck ti dit liéu sau ::budc séng tia X cuc -

tifu tao béi chum .electrén cé. nang lugng 40,0 keV la
31,1pm.

ps : 6,635.10™ /s

11.2b) Xac dinh hiéu dién thé cuc tiéu trén 6ng tia X dé tao dugc
tia X c6 budc séng 0,1nm ?
' ' L DS : 12,2keV.
11.3b) M6t 6ng Ronghen phat dugc blIC xa c6 budc séng nhd nhat
lasA”". - :
a). Tinh nang lugng cda phéton Rdnghen tucng ung, vén téc cia
electron téi ddp vao d6i catét va hiéu dién thé€ giita hai cuc
ctiia 6ng.



b) Khi 6ng Rdnghen dé hoat dong, cudng do dong dién qua 6ng
1a 0,002A. Tinh s6 electrén ddp vao doi catst trong m01 gidy
va nhiét lugng tda ra trén déi catét trong 1 phuit.

c) bé tang dé cing cia tia Ronghen, ticla dé gidm budc séng

cda né, ngudi ta cho hidu dién thé gita hai cuc tang thém
AU = 500V. Tinh buéc séng ngan nhit cda tla Rdnghen phat

ra khi de. ;
PS: a)4.10%; 2,96,107m/s ; 2500V ;
b) 1,25.10°° electrén ; 300 J; c)4A°.

11.4b) Trong mét 6ng Ronghen, s electron dap vao dai catot trong
mdi gidy 1a n = 5.10"hat, van tdc méi hat la 8.10’m/s. Hay tinh:

a) Cudng d§ dong dién qua 6ng va hiéu dién thé gidia anét va 7
cat6t. Bé qua-dong ning cia electrén khi but ra khéi catét.

b) BuGc séng nhé nhat trong cham tia Ronghen do 6ng phét ra.
-Gidi thich sy tao thanh tia Roghen c6 budc s6ng nhé nhat.

c) D6i ca t6t 1a mot khéi bach kim' dién tich 1cm? day 2mm.
Hoi sau bae 14u khéi bach kim dé néng tdi 1500°C, néu né
khong dugc lam ngudi bing dong nuéc lanh. Gid s 99,9%
dong nédng clia electron dap vao d6i catét chuyén thanh
nhiét ndng dét nong d6i catét va bé qua biic xa nhiét cia né.
Cho m, = 9,1.10"kg ; e = 1,6.10"°C ; vén t6c dnh séng trong '
chan khéng ¢ = 3.10°m/s ; hing s6 Plang h = 6,625.10" s
khéi lugng riéng va nhiét dung riéng cda bach kim : D =
21.103kg/m3 va C = 120)/kg K, nhiét dé trong phong t, = 20°C.

:a) 0,8mA ; 18200V ; b) 0,068.nm ; 6,8.10 'm- ,c)51 3s.



@BAITOAN12: QUANG PHO

A Tém tﬁlrly thuyé&t «

Budc séng cia phén: A = %

Tién'dd 2 cda Bo : E, - En = hfam
Nang lugng ion héa khl nguyén ti & trang thai tmg véi miic
nang lugng thi n :

. AE=E,-E,= -E,= hf,

~ B. Bai tép vi dy :

12. la) Trong quang pho vach ciia hidré budc séng dai nhdt trong

ddy Laiman bdng 1215A°, budc song ngdn nhét trong ddy
Banme bdng - 3650A°. Tim nang ltgng cdn . thiét dé bit

electrén ra khéi nguyén tit hidré khi electrén & trén quy dao

c6 nang lugng thdp nhdt. Cho biét h = 6,625.10%]s ; c. =
.31oﬁn/s 1A° = 16"°m. :

Giai

Budc séng dai nht trong day Laxman tmg véi sy chuyén -

mifc ndng lugng n =2 vé mifc n = 1.
: : he :
E,-E = —
; ‘ ’ »’1 Ay . giE
BuSc séng ngin nh4t trong day Banme tx:(dng \ing v6i su
chuyén tif méc v6 cyc dén mifc 2. ’
he

E E——
2 "

Néang luqng cn tim : ,
= AE =E.- E,-hc(———+—~)

,21 A’2
10 10
1
= 6,625. 10“310 (o, _9_)
1215 3650

AE =2,18.10™] =136 eV

100 .

e



. 12.2a) Chiéit dnh sdng don sdc c6 budc séng A vao khi hydré . nguwi
ta nhén thdy chdt khi nay phdt ra bitc xa ¢é phd géom 3 vach
(dugc ghi trén phim). Hdi cdc.vach nay thusc day ndo cia "
phé hydro budc séng cia 3 vach dé.

: Gial -
Anh séng c6 budc séng A lam cho nguyén ti hydré chuyén
td mic ning lugng E, (mic K) lén mdc nang lugng E; (mic
M), tit d6 né c6 thé tryc tiép trd vé mitc E, phat ra anh sang
c6 budc séng A = A,; thudc day Lalman

hf31 = -li =E3—E1
)"31
= An = he
. i iaa s T
= Ay = 6,625.10 7.3.10 =1,028.107 m

(- 1:;6 +136).1,6.107"°

~ Né&u chuyén tit mikc (M) (E;) vé miic L (E;) réi méi tit mic (L)
vé mic K (E,) s& phat ra hai bic xa : :

= Az = ; he
7 Ey-Ey
o aieh ,
A = 163225 12 5 :3:10 = 0,6576.10°m
ST ) 1.6 107
3°
'Anh sang mau dé trong day Banme :
A= —2€ 01215 um
. . k EZ B | .
Chay: =241
. 134 x32 ;‘12'1
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12.33) Budc séng ctia vach phé thit nhdt trong ddy Laiman cia
quang phé hydré 1a 0,122 um.
Budc song ctia ba vach phé H, . H ;i , H,’ 1an luot la : 4, = '
065@#111 ;A= 0,486 um ; A; = 0,434 um. : :
a) Tinh tdn sé cia 4 buc xa ké trén.

" b) Tink busc séng cua hai vach tiép- theo trong day Laiman va
hai vach déu tién trong ddy Pasen. - :

7 Giai
a) T4n s6 cia bic xa :
Vach tht nh4t trong day Laiman : ‘

|

3.10® 5
f= — = —>"— __ -0,246.10"

A, 0122.10°8

Vach thit nhat trong day Banme :

c . 3.108
fsz,: b

A _ 0,656. 10°°
Vach thi hai trong day Banme

_‘0,457.10‘5Hz

¢ 3.108
fu =10 % %
Ay 0,486.10

Vach thi ba trong ddy Banme :

= 0,617.10"°Hz

8
. C . : -
£,= — = ‘—'3‘1”0‘*6 = 0,691.10"°Hz
T A3 0434.107 ‘

b) Tacé: .
E, - E, = hi;
E, - E, = hify
= E, - E h(fy; - f,) = h.fy,
= fy, = f,+ f,, =0.703.10"° Hz

Budc séng ctia vach thit hai trong day Laiman :
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Ay = = = 3.10° =0,427.10° m

f,,  0703.10"

Tuong tuf ta c6 :
f41 = f, +f,, =0,863. 1015 Hz

A= S = 0,348.10°m
R '

féz + 5

0,619.10"° - 0,457.10" = 0,162.10" Hz
As3= 1,852.10 °m

fis = fi; + £, =0,16.10" Hz

51

A3= — = 1,875.10 °m

12.4a) Cho biét cdc mic ndng lugng cua quy dao du’ng trong nguyen

al

, »

t hydré, cé gm tri :
E, = -13,6. 7 \(eV)
n

n la mét sé nguyén duong.

Ddy quang phd Laiman iing vdi cdc bitc xa phdt ra khi
nguyén tif chuyén tiy trang thdi ditng cé n 2 2 vé trang thdi co
bdnn=1.

‘Trong nhilng vach ciia quang phé khi hydré, ngudi ta thdy

nhitng budc séng sau : 121,58 mm ; 102,58 nm. Cdc bic xa dé
c6 thuéc vé ddy Laiman khéng ? Chung ing vdi nht?ng su
chuyén mic nang lugng nao ?

Tinh db sai biét AA giita budc song Ién nhdt va nhd nhdt ciia
ddy Lyman. - :

Cho :h=66210""Js:c=310"m/s : e = 1.6.10 '°C .
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- Xét phc’)’ Lalman

Gidi

E, - E1 = 1361610’9( = +71)= e Svdin 2
Z ) )\

nl

v Gia sit bitc xa A = 121,58 nm thuéc ph5 Lalman

) -34
1 _ 6,62.107.3. 10°. - 0,75

= 1- — =
n’ _13,_6.1,6.10‘“’.121,58.10 9

=>n2

Vay A = 121,58 nm la bic xa thuée day Lalman kh1 chuyén -

1 mic nang lugng L (n = 2) vé mic K (n=1).

Tuong ty A’ =102,58 nm

 :>'1——'1—2=0,89
n

=n3

"Véy » 'z 102, 58 nm 1a bic xa thude day Lalman kh1 chuyén

tit ' mdc nang lm_mg M= _3) vé mitcKn=1).

12.5a) Thai ky d&u ngh1en citu quang pho hydro, Banme da ldp

_-edng. thlifc ,

' i1 g 1 1
YR - =
X (pz e )

| p'vil q la nhitng'sS nguyén duong, p = 1 cho déy Laiman, p =2
_'_ffl‘i'hé'day‘Bdnme‘ Lg=p+ i, p +2. S

s Héing sé 5 Ritbe R = 1,096.10° m

136

e Hay suy Ta cong thu’c Banme tu‘ cong tthc F = - = eV. Biét
n?
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‘ . Gidi
Theo tién dé ctia Bo vé nguyén ti hydré :
hc |

=Eq-E,
.
- w117 v ‘
=—13.6.1,6.10'9(——_2-——2) (g>p;qpeN) -
' q p
1. -136.16.10" 1 1
= 3 1—,34 il =)
Aop .6,62.1007.3.10°. q° p
1 1 1
= r-=l,096.107.( - =) (g>p ip.qeN)
qp qQ P

C. Bai tip rén luyén :

12.1b) Tinh ning lugng ion héa cha nguyén t& hydré biét riing budc
's6ng ngdn nhit cia diy Banme la 3650A°. Cho biét cac miic
ning lugng cia nguyén ti hydrd dugc xdc dinh béi cong thic :

En=—§—‘z’— {n e N)
n

: : ' PS: 13.6 eV.
12.2b) Trong mét 6ng phéng dién. td cac nguyén t& hydré chiu tac
dung cia mét dong electrén nang lugng 12,2°eV. Tim budc
séng.cia cic vach phé do hydré phat ra.
' DS : 6563A° ; 1215A° ; 1026A°.
12.3b) Trong quang phd ctia hydré cdc budc séng A (tinh theo pm)
ctia cdc vach quang phé nhu sau :

Vach thd nhat cia diay Laiman A2y = 0,121568
Vach H, ¢ia day Banme A = 0,656279
Ba vach dau tién cia day Pasen A4 = 1.8751
: A3y = 1,2818
A4y = 1,0038
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a) T1nh tin so dao dong cla cac biic x xa trén.

b) Tinh budc song cta hai vach quang phd thi hai va thu ba
‘ctia ddy Laiman va ctia cdc vach H, H,, H; cia day Banme.

Cho biét van t&c 4nh sang trong chan khéng la ¢ = 3.10%m/s.
PS: a)2,47.10"Hz; 4,57.10"Hz; 1,6.10"*Hz; 2,34.10"*Hz; 2,74.10""Hz
. b}‘0{1025«68;un;'q,09725;an; 0,48613um; 0,43405um; 0,41017pm,

12.4b) Cée miic nang ludng cia nguyén ti hydrﬁ dugc xdc dinh bdi
cong thi’rc':En‘:\—' E—‘z’ v6i E, = 13,6 eV inla nhﬁhg s6
n
nguyen duong 1, 2,3,4 (tuong tng véi céc mic K, L, M )

a) Khi kich thich nguyén ti hydré & trang thai cd ban ban_g viéc
h&p thu phéton c6 nang lugng thich hop, ban kinh quj dao
. ditng ctia electrén tang lén 9 14n. Tim cdc budc séng kha di
cua bifc xa ma nguyen tu cé the phat ra. ‘

b) K]:n lan lugt chifu vao nguyén tif hydré & trang thai cd ban
céc bifc xa ma ph6tén c6 cdc nang lugng 6eV ; 12,75eV va
18eV. Trong mdi trudng hgp dé, nguyén t hydré cé hap thu
photon khéng ? Va néu c6 thi nguyén t& s& chuyén 16n trang

thainao ? - :

‘t) Nguyén ti hydré & trang théi cd ban va cham véi electrén c6

nang lugng 10, 6eV. Trong qua trinh tuong tac,gid si nguyén

ti ding yén va chuyén 1én trang thai kich thich dau tién.
Hay tim ddng nang cia electrén sau va cham.

BS: a)A,=0,657um ;A;=0,121um ; A; = 0,103um ;
b) c6 hdp thu phétén va chuyén 1én trang thdi kich thich
N(n=4);
c)o.deV. :
12.5b) Nguyén tit hydré gdm mét hat nhan va mét electrén quay
xung quanh né. Luc tuong tac giGa hat nhin va electron 1a
luc Coulomb. ‘
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a) Tim van téc cta electrén khi né chuyén déng trén Ljuj" dao co
ban kinh r, = 5,3.10"'m (quy dao K). Tt d6 tim s vong quay
cia electron trong mgt don vi thai gian.

 b) Cho biét nang higng ciia electr6n trong nguyen ta Hydro co
bidu thitc E, = —I—{R ; trong d6 h la héng s6 Planck Rla hang
n

s0, n 1a cac s6 nguyén duong 1, 2, ...., %.

n = 1 dng vdi quy dao K; quy dao c6 nang hIdng thdp nhat.

n = 2 ding v6i quy dao L.

Nang lugng nay cé tri s6 4m, c6 nghia la muén bt electrén
'khéi. nguyén td cdn- phdi t6n moét ning luong, d€ dua
celectron ra xa v6 cung (E., = 0). Budc séng dai nh4t trong day
Laiman bing 1215A° budc song ngdn nhat treng day Banme
- béing 3650A°.

1- Tim ndng lugng c4n thiét de but electron ra khoi nguyén
td ctia né khi electrén & trén quy dao K

2- Tim gid tri cia héng s6 R. _ ‘
Cho biét hiing s6 dién k = 9.10°N.m*/C* ; e = 1,6.10"%€ ;
m, = 9,1.10%kg ; h = 6,625.10*Js ; 1A° = 10"°m.
PS:. a)2210°m/s;n ~6,610"Hz;
' b)13,6-€V ;R = 3,28.10"° s




BAITOAN 13:  MQT SO BE THI

13.0)

~b)

13.2)

133)

Mot dén phét anh ééng'ddn sécvcé bugc ééng A-= 0,500 pm
dugc dung d€ chiéu vao mét t& bao quang dién. Céng thoat
déi véi kim loax dung lam catét la A =1, BQeV

Tinh budc s6ng gidi han ciia catét.

Tinh van téc cuc dai clia cac electrén bi bét ra khéi catot

Cho m = 91.10%%kg, e = -16.10"°C ; h = 6,625.10™)s;
¢ =3.10°m/s. - (PH Tai chanh Ha Nél - 96)

Khi chiéu 14n lugt hai bﬁc xa dlén tu co budc séng A, = 0, 25
Hm va A, = 0,30 pm vao mot t&m kim loai thi vén t6c ban ddu

‘cyc dai clia ‘quang electron 14n lugt v, = 7,31.10°m/s va

v,=4,9310°m/s. X4c dinh khéi lugng ciia electrén va gidi‘han.

quang dién cia kim loai d6. Cho biét h = 6,625.10%].s,

¢=3.10°m/s.  (QG TPHCM - 96) -

Khx chiéu lan lﬁqt- hai bidc xa dlén tut ¢6 budc séng
A = 0,25.10°m va A, = 0,30.10°m vao m6t tAm kim loai Z,

" ngudi ta thdy vén t6c ban d4u cyc dai cla electrdn quang

a)‘

b)

13.4)
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dién 14n lugt 1a v, ='7,31.10°m/s va v, = 4,93.10°m/s.

Ti cac s6 liéu trén hay xdc dinh khéi lugng m, ctia electrén
va gidi han quang dién cda kim loai Z.

Chiéu mét bitc xa dién ti cé budc séng A vao tdm kim loai
trén dudc dat cé lap vé dién thi dién thé€ cuc dai dat dugc la
3V. Tinh budc séng A cta bic xa d6.

Cho h = 6,625.20™"s ; ¢ = 3.10°m/s ; e = 1,6.10™°C.

(PH Thai Nguyén - 96) -’

Catét cita mét t& bao quang dién dugc phd mét 16p kim loai

c6 gidi han quang dién la A,. Catét dugc chiu sang béi mét

chim sang don sic c6 budc séng A < A,. Ding man chén tach

ra mgt chum hep céc electron quang dién va hudng né vao
mot 0 trudng ddu vdi cam ung tu B va B vudng goc vdi



13.5)

al

¥ nax Clia electrén. Lap bidu thic dé tinh ban kinh c@c dai -
ctia quy dao céc electron di trong tif trudng. ’
(PHQGTPHCM - 96)

Khi kim loai lam catdt cia mot té bao quang dlen cé gidi -
han quang dlén Ao : "

Lan lugt chiu tdi bd ‘mat cat6t bic xa. 6 bu’dc séng

. A =0,35 um va A; = 0,54 pm thi thdy van t6c ban dau cuc dai

b)

cta electrén ban ra khac nhau n = 2 ldn. Tinh A,.
Néu chiéu t6i catét anh. sdng nhin thay c6 budc séng nidm

_ trong khoang 0,39 ym dén 0,76 pm thi phai dat gitta an6t va

cat6t mot hiéu dién thé ham bing bao nhléu dé dong quang

_ dién bing khong?

. 5

Té4ch tit chim electréon bdn ra tit catét lﬁ'y mot ‘electrén c6
van téc v, = 6.10°m/s réi cho n6 bay. vao trong mo6t dién

A trudng déu gidfa hai diém A, B doc theo dudng sic véi
Uap=-10V. Sau khi ra khéi dién trudng, tlé’p tuc cho electrdn

bay vao trong mot tir trudng déu cé cam ing tit B = 2.10”T theo
phuong vuéng géc voi dudng cam dng tit. Tinh lyc ti tdc dung
1én electrén va ban kinh’ quy dao clia né trong tU trudng.

Cho e = -1,6.10"°C ; m, = 9,1.10%%g ; h = 6,625.10%s ;

. C=3.10m/s. (Hoc vién Ky thuat Quén sy — 96)

13.6) Chiu mét bic xa cé budc séng A = 0,39 pm lén catét cla

a)

b)

mot té& bao quang dién.

Cho h = 6,625.10° 5. c=3.10°m/s ; e = -1,6.10 15C,

Biét hiéu dién thé ham U, = -0,76V. Tinh céng thoat dién ti
ciia kim loai lam cat6t ra eV.

D6 nhay ctia t& bao quang dién & ché do bao hoa la
J= 5mA/W. Tim hiéu sudt lugng ti H cia t& bao (J la ti s6
gita cudng d6 dong quang dién bao hoa I, va nang lugng biic
xa P chiéu t8i catdt trong 1giay, H la ti s6 gilla dién t bdn ra
n. va s6 ph6tén n, téi catét)
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c)

Né&u thay bic xa trén bang bic xa cé buéc séng A'= 0,55um
thi van t6c ban ddu cuc dai cia dién i bing bao nhleu ?
(GTVT- g96)

13 7) Khi chiu mét bic xa dién tit cé bude séng A = 0,185um vao

a)
" b)
c)

13.8)

a)

.

c)

13.9)
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bé mat ca t6t cia mét t& bao quang dién thi tao ra mét dong
dién bao hoa 6 cudng d6 i. P khong cé mét electrén nao

61 dugc anét khi chi€u chim sang trén, ngudi ta dung mat

hiéu-dién thé ham cé d6 16n U, = 2,2V.

Tinh vén t6c ban ddu cuc dai cta electron.

Tim cé‘ng thodt cia electrén cia kim loai ding lam catét.
.Gia st trong trudng hop 1y tudng, ct .mbi phétén dén dap
vao mat catét lam bit ra mot electrén. Tun gia tri clia cudng
d¢ déng dién bao hoa, bist ring c6ng sudt cta bic xa trén la
1,5W. Cho h = 6,625.10™Js ; ¢ = 3.10°m/s ; m, = 9,1.10%kg ;
e=1 6.10° 19C (CbBC Marketlng 96)

Cong thoat dJen td khéi kim loai dugc dung lam catét cia
mot t& bao quang dién 1a A = 3.10° 9.

Xéc dinh budc séng gidi han clia kim loai lam catét ?

I3

Tinh t6c d6 cuc dai cda cac quang electrén khi t& bao quang
dién dugc chiéu bdi chum biic xa c6 budc séng A = 0,3um 7

- Duéi tdc dung cda chum bic xa néi trén, biét khi bé mat

hitu it ciia catét nhdn dugc mét cong sudt chiéu sang P =
6,62W thi cudng dé dong quang dién bao hoa la I = 10°A.
Tinh s6 electrén thoat khéi catét va s phéton dén catdt

* trong mét gidy ? Nhan xét két qud thu dugc ?

Cho h = 6,62.10%s ; m = 9,1.10"'kg : q, = -6 = 1,6.10™°C ;
¢ =13.10°m/s (DH K1 thuat Cong nghiép TPHCM - 96)

Chiéu mot anh sang c6 budc séng A = 0,489um !én kim loai
kali (K) dung lam catét ciia mét t& bao quang dién.

Biét hiéu dién thé ham U, = 0,39V. Tim Cﬁlig thoat electrén
va gidi han quang dién cuia Kali.



Biét cuong d6 dong quang dién bao hoa'la 5mA va coéng suat

ciia 4nh sdng chifu téi la 1,250W. Tim hiéu suat lugng tu

cia hiéu ung quang dién. :
Cho c = 3.10°m/s ; & = 1,6.10"°C ; h = 662510“]s

(SP. Ha N¢i 1 - 96) ' :

13.10) Khi chiéu biic xa c6 budc séng A, = 0,236 um vao catét ciia
t& bao quang dién thi cdc quang dién tu déu bi giit lai bdi
hiéu dién thé ham U, = 2,749V. Khi chiéu bic xa A, = 0,138
_um thi hiéu dién thé ham U, = 6,487V. Cho ¢ = 3.10°m/s,
/el=1,6.10"°C.
a) Xac dinh hing s6 Planck (chinh xéc t6i 4 so') va b\idc séng
giéi han cta kim loai lam cat6t.

b) Khi chidu bic xa A; = 0,410 um téi catét v@i cong sudt 3,03W
thi cudng d6 dong quang dién bao hoa I, = 2mA. Tinh s6
photén dap vao va s6 dién ti bat ra khdi trong 1s..

(GTVT =97) |
13.11) Cat6t cua té€ bao quang dién lam bing niken cé gidi han
quang dién A = 0,248 um.

a) Tinh cong thoat dién t cla niken.

b) Chiéu sang t& bao quang dién bang bic xa co ‘budc song
0,1um, t€ bao quang dién cho mét dong quang dién c6 cudng
d6 0,5pA. Tinh dong nang ban ddu cuc dai cia cdc quang
dién ti. o

¢) Tinh sd phé6tén gdy ra dong quang dién bdo hoa trong mbi
phut. (Hang Hai - 97) :

13.12) Cat6t cda t& bao cia t& bao quang dién lam bang kim leai co6
¢ong thoat 2.07eV. Chidu danh sang tring c6 budc séng tu
0.41um den 0,75um vao catat.

a) ( hium bic xa dé c6 gdy ra hién tugng quang dlen khéng ?

b) Tim van tdc cyc dai cia dién td thoat ra khoi catot va van
t6c cia dién tif dé dén andt khi uak = 1V va ua = -1V.
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"m/s ; /e/ = 16.107°C ;
1eV =1,6.10" ; m, = 9,1.10%kg. ~  (GTVT - 9a) »

‘Cho h = 6.62.10'3‘J.s i C =.3.10%m/s ;

~'13.13) Chiéu lan lugt vao catst cia mét t& bao quang dién chuyén

' tdi andt hai bic xa dién ti c6 tAn s6 £, va f, = 2f; thi higu

~ dién thé lam cho déng quang dién triét tiéu c6 tri s6 tuyét

~ déi tuong \ng 1a 6V va 16V. Tim gidi han quang dién A, cta

kim loai lam catét va cac tan s§ fi, f;. Cho h = 6,625.10%.s,
 €=3.10°m/s ; /e/ = 1,6.10"°C. (PHQG TP.HCM - 98)

13.14) Toan'b6 anh sdng don sdc, budc séng A ='0,42pm, phat ra t
- m6t ngon dén c6é céng suat phat xa 1a 10W, dugc chi6u dén
_cat6t cia mét .t& bao quang dién lam xuft hién dong

quang dién. N&u dat gifa anét va catét mét hiéu dién thé
- . ham U, = 0,95V thi dong quang dién bién m4t. Tinh :
a) - S§ phétén do-dén phat ra ti‘ong lgiéy. o
b) Cong thodt ciia electron khdi bé mat catst (tinh bing eV).
Cho : h = 6,625.10™].s ; ¢ = 3.10°m/s ; 1eV = 1,6.10™7.
- (DHQG TP.HCM - 98) - : '

13.15) Catét ciia mot t& bao quang dién c6 céng thoat A = 4,52eV.
. a) Xacdinh gidi han quang dién cta kim loai dé. "
" b) Roi vao catét bitc xa c6 budc séng A = 0,2 um. D& khéng cé
dong quang dién thi hiéu dién th& gilta anét va catét cda t&
- bao quang dién phai nhu thé nio ? .
Cho : h = 6,625.10%.s ; C. = 3.10°m/s ; e = 1,6.10'°C.
(PHQG TP.HCM - 98) |

13.16) Trong mét 6ng Ronghen ngudi ta tao ra mét‘hiéu dign the

khéng d6i U = 2.10%V giita hai cuc. ‘
a) Tinh dong nang cda dién tit khi dén d4; catét (b6 qua dong

néng ban d4u cta dién tit but ra khéi catét).
b) Tinh tdn s6 cuc dai cia tia Ronghen.
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c)

- d)

Trong mgt phit ngudi ta dém dugc 6.10" dién td dap vao
d6i ca t6t. Tinh cudng d6 dong dién qua 6ng Ronghen.
N6i 16 cd ché tao thanh tia Ronghen & déi catét.

Cho e = 1,6.10"°C ; h = 6,625.10™].s
- (M6 - Dia Chat HN - 96) '

13.17) Chiéu biic xa c6 tin s6 f = 6,25.10"Hz lén cat6t ciia mét té
_ bao quang dién c6 gidi han quang dién A, = 0,576 pm. Cho

a)
b)
c)
d)

h = 6625.10%s ; Je| = 1.6.107°C ; m, = 9,1.10"kg ;
¢=3.10°m/s. Hay tinh céc dai lugng sau- (chinh xdc dén 3 chit
s6 c6 nghia) : ’ ' S
.‘Cﬁng thoét dién ti A, khéi cat6t (ra don vi eV).

V4n t6c ban diu cyc dai cla cac dién tit b4n ra khéi cat6t.
Hiéu dién thé ham U, d§ triét tiéu dong quang dién.

Céng sudt cda birc xa chiéu téi cat6t, biét s dién td bat khéi
catét trong 1s 1a N, = 5,25.10'° hat va bing 2% s6 photén Ni
dap vao catét trong 1s. (PH Luat HN - 98)

'13.18) Chiéu bic xa c6 budc s6ng A = 0,438 pm vao catft cia té bao

a)

b)

quang dién. Cho h = 6,625.10%s ;- |e| =. 1,6.10"°C ;
m, =9,1.10%kg ; ¢ = 3.10°m/s.

_Tinh vén t6c ban ddu cyc dai cia cdc quang dién ti (néu cé)
khi catét la kém cé cong thoat A, = 56,8.10°°] va khi catot l1a
kali c6 giéi han quang dién A, = 0,62 um. (Két qua tinh dugc
14y dén 3 chil s6 c6 nghia).

Biét cudng d6 dong quang dién bao hoa Iy, = 3,2mA. Tinh s6
dién tif N, dugc gidi phéng tit catét trong 1s. Néu cudng do
chum bic xa tang 1én n [4n thi N, thay ddi thé nao ? Tai sao ?
(PH GTVT - 98)
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® HUGNG DAN GIAT
13.1) S
a) Gidi han quang dién :

Ao = %\3 = 0,657.10° m

b) - Céng thitc Anhxtanh :

vI}E = .A + 1mv2 : .
A 2 _
= v, = /E(EQ—A) 0,457.10%°m/s -
13.2) o
" Céng thIIc Anhxtanh
1
hc = A+ —mv?
i 2
- PE = A+ 1mv§
A, 2
= m = 2he| L_ 1 “1 g
A“l A-z V _Vg
= m = 9,097.10%kg = 9,1.10"%"kg
Td lai ¢6 : A= &
PR , CRg
- 1_1 _mv 277710ﬁ
"X A, 2hec '

= % =0,36.10°m = 0,36 ym

13.3) a) Gidng cau a bai 13.2
b} Tacé:

1 2
2 my; =e.V),
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hca,

A= —° = 0,2757.10°m = 0,66 pm
hc +eVy2,

 13.4) Xem phén tém tét..

13.5) a) Cong thiic Anhxtanh

he _ a4 lmvf
a3
E = A+ 1mv§
A, 2 -
DO ‘ Ay <Ay => Vv, = 2V,
he = A + —mvg
A’l
= A = E .4__l
3%, A
Ma A= D¢
A'0
= A, = M2 6659 um ~ 0,66 um
o 4k, - A,
b) Tacé: ‘

1
—Z—'m vi= le| Un

hc. _ _ﬁc

o XXy,
A, -
= Uh = ?E l*i
ol (22,
Amin =0, 39 pm. Vay dé [ 4= 0 thi :
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Uhmax = ‘IE "‘l* - —é =1,1868 V=1,19V
le' .A'min ’ A'o

c) PBinh Iy dong nang :

1
.-z-mv2 —Emvf, = le|.UAB;

[2elU
= v = ng =1,97.10 °m/s
m

Luc tif tdc dung lén electrén :

F=¢|vB=16.10".1,97.10°2.10° = 6,3.10° N
Ban kinh quy dao :

R = mv? _ 91.107%(1,97.10%)

. 510 = 5,6.10"°m

13.6) a) Cong thic Anhxtanh :
he

* .

‘DPinh ly déng nang :

1
—mv
2

= A+ lmvg

ﬁ = e.Ub
: ~ he " s
= A = T —e.Uh = 2,425 eV ~ 2,43 eV

J = In _ D, Jer

P 'n, hc

= H= % JBC 00107 150%
n, |efA :
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‘¢) Gidi han quang dién :
A = he 551 pm
A :
Do A > A, nén khéng c6 hién tugng quang dién x4y ra nghia
1a khéng thé néi dén van tdc cia quang dién ti.

13.7) a) Pinh ly dong nang :

1
: E mvj = e.Uy

= v, = ‘/g_—e_lgh - 0,8796.10°m/s ~ 8,8.10° m/s
m ] )
b) Céng thic Anhxtanh :
A = -}% ~eU, =451(eV)

c) Ith = DNe.€
P = oy EE
A
' Ne = Iy
= I = Per | 0,22 A

, 13.8) a) Gidi han quang dién :’

Ao = %‘3 '= 0,6625.10°m ~ 0,663 um

b) Van téc cuc dai cda quang electrén :

v, = J—-(E -A) =2,82.10° (m/s)
e m A . , S

) h
c)] Tac6: P = np —o
A
= n; = —— = 1,00.10%°
n, = I_ 6,25.19” << ng
q
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13.9) Céng thitic Anhxtanh :
| EE = A+ 1 mvf)

A 2
- Theo'dinh 1y déng nang :°

% mvfJ = be.Uil

> A = -Ilc——e.Uh = 3,44.10"% =2,15 eV

A
'Gidi han quang dién :

Ao = % = 0,578.10° m = 0,578 pm

Hiéu suéat lu’(_)'hg ty :

H= 2 _lwhe 6107 2 1,02%
ng Pel : :
'13.10) a) Céng thic Anhxtanh :
he 4 + lmvf
A 2

Theo dinh ly déng nang :

1
3 mvi = je.U,

= he elU, + A (1)
A
~Tuong tu ta c6 :
he lelU, + A (2)
A’Z

Tu (1) va (2). suy ra :

= 6,626.10% J.g

h = 'flwz—u,)—k’kz—
C Ay =R,

Gidi han quang dién :
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A = EE: = .)»(,z EC o= hc}k
o A hc—leJU Ay
= A, =0493.10°m ~ 0,494 um.

b} Do iy < A, nén cé6 hién tugng quang dién

S6 phétén dap vao catét trong 1s :
Ph,

n = —3 =6,25.10"
hc ;

Sé electron bat ra khoi catét trong 1s :
, 1
n

= 2 =1,25.10"
e

13.11) a) (‘ong thoat :

A = ;m = 8,01.10"%

4]

b) Déng nang ban diu cyc dai:

Enax = % -A = 11,865.10"7] =11,9.10"°]
¢) S6 photén cdn tim :
nf = Ng= %‘60 = 1,875.10™
13.12) a) Gidi han quang dién :

Ao = J = 0,60.10°m = 0.6 um

Do : 0.41um < A < 0,75 ym nén c6 nhlmg buic xa A<0,6um
gdy ra hién tugng quang dién.

b) Coéng thic Anhxtanh :

e = A+ -mv
A
[2 "he ..~ ‘
= v, = \j-g(.»-k-‘-‘:-»~-A) = 0.58.10° m/s

m A

min
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- Pinh Iy d6ng nang :

A

' f ZdelUe L : S
> V= v(z,+—l—%(— i vOi Upg = 1V

= .v,\ =.0,83.10° m/s

Tinh hi¢u dién thé ham :

Tmy? - —zl—mvg = —lg| .Uka

. . 1 . .
3 mv; = |ef.Uy

o : my? L

= U = 2- = 0,957 V

= Ua=-1V <-U, = 0,057 V nén khéng c6 dién tir
nao dén dugc andt.

'13.13) Céng thitc Anhxtanh :

hf] = A+ Ed}
Binh ly dong nang :
. #Ea=eU;
= hf, = A + eU,
“Tuong ty : :
' ‘ hf, = A +eU,
Ma f =2f, = 2hf; = A +el;,
. : U, -U, »
= f‘ = i—%—) | |
1 0—!9
o Lo (]6346) = 241 10”'Hz
6625 10
= =.4,83;10"Hz
o he -~ -~ he
A= — =i = = 0,31.10
"x() . :> A hf-]"’,eU B m
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v

13.14) Ta c6 :
ns.hc
A

= nf .= % = 2,113.10"

P =

Céng thic Anhxtanh :

v %\E = A"-’Edm'ai =AV + e.Uy

= A = -h—c -e.'Uhv |
_ A :
5 -26
- LQEZEP_G- -1,6.10"%.0,95 = 2.1,6.107° ]
0,42.107% | : .

= A = 2eV

13.15) a) Gidi han quang dién :

A

-26 ’
- EP.@?.E. = 0,2748.10° m = 0,275 um
| | 452.16.107": ' o
b) Céng thic Anhxtanh :
' he _
5 = A+ Egmax

Ma Egmax = €.Uxka

o Uga = E(E—A] =169V
el A .
UAK =

1,69V

13.16) Dinh ly déng nang :
" E, = eUa = 1.6.107°.2.10° =3,2.10"% ]
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Theo dinh luat bao toan nang lugng :

Ed = hf + Q
. Eq
= hf < E4 = f< =€
. : h
a9 1n-15 : :
> fy= o4 o 3207 s 0,

h = 6625107

- Cudng d6 dong dién :

6.108
60

= Ne.€ =

16.107" = 16.10° A =16 mA -
13.17) |
a) Coéng thoat :

A, = {E =3,45.10"] = 2,16 eV
o .

b) Vén t6c ban diu cuc dai cta quang electrén :

hf= A, + -zl-mv(z,

= vo= [Bp- S
“Vm Ao -

-34 . . 8
v = 2.6,625.121 (62510 _ 310 _
91.10" o 0,576.10
= v, =0,389.10® (m/s) ) \
c) Hiéu dién thé ham :
h ¢
Uh = —(f_*)
e A,
_ 6625.107 (6.25.101 - __ 310°
16.10°19 ©'0576.10°¢

= U, =0431V
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d) Céng suat bic xa :

P =Nyhf = «“219 N, hf
= %) 5.25.10'°.6,625 % .6,25.10"
P =109 W
13.18)
a) Giéi han quang dién cia kém :
hc
er? = KO—
-34 8 - o S
_ 6,625.10 _.;;0.10 -0,350.10%m; .
56,8.10 - -
Do: - Aza<A <A,

Nén hién tlIdng quang dién chi xay ra dog le catot la kah

Van toc ban dau cuc da)

“he_he 1,
—= Tm v2
r oo 2

- - [
, ° m A A,

_  [2.6625.10°%3.10° 10° 10°

- 9,1.10"% 0438 0,62
Vo = 0,541.10° m/s

b) S6 dién tit N, dugc gidi phéng tit catét trong 1s,
. 3 -3 . )
N” - 1 - 2 10 . _ 2.1010 )
e 1, 6 10°

c) Do s6 electrén ti 1 véi s6 phéton chiéu dén catét nén cudng do
chum bic xa tang n 1an thi s& electron bit ra ciing tang n lan.
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® CHUONG III :

NHUNG KIEN THUC SG BO VE
HAT NHAN NGIIYEN 'I'll'

A. Tém tit Iy thuyét :

1. Céu tao hat nhén nguyén uf :

a) Nuc]on
- Hat nhin cé kich thuéc rat nhé (cé 107 1*"m) nhung né cé cdu
tao tit nhitng hat nhé hon, goi 1a nuclén, gém hai loai :
* Protén :  ky hiéu p, mang dién tich nguyén t& dudng +e,
: c6 khéi higng m,, = 1,007276u.
« Notrén :  ky hiéu n, khdng mang dién, khéi lugng m, =
1,008665u. '
b) Khéi luigng sé hay sé khéi : v
Hat nhan nguyén ti cia nguyén t6 Z trong bang tudn
hoan c6 Z pré6tén, ding bing s6 electrén quay quanh né,
khién nguyén ti trung hoa vé dién, va cé N notrén. S
nuclén trong mot hat nhan A = Z + N, né dugc goi la
kh&i lugng s hay s& khéi. '

c) Ky hiéu hat nhdn nguyén ti X : 4X hoiac AX
Thidu: JH ;  %C ; ®BN
2. Pon vi khéi ligng nguyén it u :
a) binh nghia : | _
BDon vi khéi lugng ’nguyé;i tu’ u ‘l,é 112 khéi l_m_mg mdt nguyén

t cda déng vi phd bién'2C, do d6 con goi la don vi cacbon.
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b) Tinh u theo don vi kilégam :

- L&y khdi lugng cia mot mol cacbon (12g) chia cho s6
nguyén td N, chia trong 1 mol d6 rox chia, trep cho 12.

e -3 L PN &
Ta du’dc u= 1210 10 =1 66055 1027kg

- IZNA; 6022192‘

- = s

- Khm lLIo'ng proton notrén, electron lan luct la
m,‘- = ¥673: 10"kg mi = 1,675. 1027kg ‘m, = 9,1.10%'kg

3 Sut phéng xa :

a) Hién tugng phdéng xq :

La hién tugng mét hat nhan tu dong phong ra nhtfng bic xa,
goi la tia phéng xa va bién déi (phan ra) thanh hat nhan
khrdc. Qué trinh phéng xa ctia mot hat nhan hoan toan do céc

- nguyén nhan bén trong hat nhén dé géy ra va khéng phuy
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thudc vao:cac tdc dong bén: ngoai.

Tia phéng xa :

‘».Tia anpha (a) :

La chum hat nhan Héli jHechuyén déng vdi van tdc trén
10" m/s . ‘
= Tia Béta (f) :

~Tiap: la dong electrén chuyén déng vdi védn t6c gn
' béing van téc anh sang , nén léch vé ban duong
cuia tu dién.

- Tia §*: la dong hat ¢6 khm lu’dng nhu electr6n nhung
' . mang dién tich +e, gol la cdc pézitron, nén léch
vé bén cuc &m cia tu dién.
* Tia goma (y ) :
La song dién tix ¢6 budc séng rat ngdn (A < 10"''m).



b} DPjnh lugt phong xq :
- Phat bidu : ‘
M&i chét phong xa duac dat trung bdi mdt thdl gian T goi la

chu ky bén ra. Cd sau mdi chu ky nay thi —2- s6 nguyén W
cia chat 4y bién ddi thanh chét khac. -

~Céngthic:  N=Ng,eM= gf— |
‘Hay : m=mye™ = Ek—
o 2
No.m,  :ldn lugt la s6 hat nhan va khéi lugng ban déu.
N,m  :las6 hat nhan va khéi lugng & thei diém t.
K : la s6 chu ky bén ra trong khoang thdx gian t
Hé s6 1 :goila hang s6 phéng xa. -
‘ | A= lgg _ 0693
' C T T
- Do phéng xa :

D6 phéng xa H etia mét chat dac trung cho tinh phong xa
manh hay yéu, do bing s6 phan ra trong 1 gidy . ’

_In2

dN In2 t
HEY =- S = L R
| . ()‘ i kN(t) T e ) Hee
i - _In2 ,
Véi : HO = TN < d6 phéng xa ban déu

", "~ Donvila Becdren (Bq) bing 1 phéan ri/glay Bon vi Cun (Ci):
1Ci=3,7.10"Bq .
4. Phédn itng hat nhén :
~ a} Pinh nghia :

Phdn ing hat nhan la tuo’ng tac gn?a hal hat nhin din dén su

bxen ddi chiing thanh céc hat nhan khéc, theo sg dé :
A + B - C + D

127



b) Cdc dmh Iudt bdo toan : _
- Pinh lu4t bio toan sé nuclén (s, kh61 A):

- Trong phén 1ng hat nhéan prétén cé thé chuyén thanh ndtr6n .
"va nguge lai nhifng téng s6 nuclén trudc va sau phén ing déu

‘baing nhau.
-~ Pinh luét béo toan d1én tich (nguyen ti sﬁ' Z)

Trong dién tich cta cac hat nhén & ha1 vé’ clia phlidng trinh
phén ing hat nhén luén béng nhat. :

_ Do d6 néu c6 phén ing :

BA + BB > pC o+ 4D

thi[: A1+ .Az = A3.+ 'A4 o

va Zy o+ I, = Zy + Z
- Bdo toan dﬁng luqng ' ’
' MoV, + mp¥y = mcVc + mp Vp

- Béo toan nang Imjng toan phéin (bao gbm nang hmng nghi va
dﬁng nang clia cac hat):
Khéng c¢6 dinh luat baa toan khéi hrdng cia hé.

’ 5 He tlui’c Anhxtanh giita nang luomg va kho"t lu’(mg

E =m.c’
¢ : véAn téc anh séng trong chan kh6ng (c=3. losm/s)

6. D§ hut kb&'tnanghqmghen két :

a) Do hut khéi - , .
‘Gid s Z pr6tén va N notrén ban déu chua lién két v6i nhau
va ding yén c6 tdng khéi lugng 1a : mg'= Zm,, + Nmn
(mp va m, la khdi lugng cua prétén va notroén) .

Khi ching lién két véi nhau thanh mét hat nhan cé khéi
. lugng m thi dleu dac sécla m <m,
| ‘Hiéu : Am =m,-m goi la dé hut khox , -
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Vay d6 hut khéi la do gidm khéi hrang cia mét hat nhan (m)
so v@i khéi lugng m, ciia Z prétén va N notrén rleng ré tao
thanh hat nhén dé : -
Am=m,-m= Zmp +_Nmn‘— m
b) Nang higng lién két :

-~ Theo hé thic Anhxtanh : ndng luong nghl cha céc nuclon
riéng 18 E, = me® ; nang lugng nghi cda hat nhan
E=mc*<E,. Vay khi cac nuclén lién két lai thanh mot hat
thi c6 mét-nang lugng :

AE = E; - E = (m, - m)c? dugc téa ra dudi dang dong ning
‘cta hat nhan va néng lugng cla bic xa y.

- Su hut khéi dan den sy téa nang lugng khi hinh thanh hat
nhan va hoan toan ty nhién, béi vi, khi muén pha v8 mot
hat nhén thanh céc nuclén riéng 18, ta phai t6n nang higng dé
thing lyc lién két hat nhan. Vi viy ning luo‘ng AE =(m, - m)c?
goi 1a nang lugng lién két hat nhan.

Nang lugng lién két riéng : AE, = %\E— cang l6n hat nhan

cang bén viing.
7. Néng lugng ciia phdn ling hat nhén :
Q= (M M) ¢’

Trong dé : M, la téng khm lugng (nghi) cda cac hat nhan ban

d4u truéc phdn dng (M, = ma + mg) ; M la tong khéi lugng

(nghi) cta cac hat sdn ph&m (M = m¢ + mp).

-~ N6uM,>MthiQ>0: phan tng téa nadng lugng. Phin Ung
téa ning lugng néu cdc hat sdn phdm cé ning lugng lién
két 16n hon céc hat ban ddu, va nang lugng tda ra (dugc goi
1a nang lugng hat nhén) bing d¢ ting ning lugng lién két.
Su phéan hach va phan ng nhiét hach la cac phan ing téa
nang lugng.

- NeuM,<MthiQ<o0: phén lmg thu nang lugng. Phén Ung

thu nang lugng khong thé ty né xdy ra ma phai cung cdp
cho cac hat A va B (hodc cho hat dan A néu B diing yén) -
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mbt lugng dong nang K > - Q. Gi4 tri t6i thidu K,,;; cia K
dugc goi 1a ngudng phédn ng. Dudi nglrc‘ing nay thi phan
Ung thu nang lugng khong thé xéy ra. '

eChiy: - ud =

p 1007276 n :  1.008665 e  :  0,000548
H .: . 1007825 D 2014102 T : 3016050
Al : 268815 °Li ; . 6015125 'L 7,016004
N 14,003074 N _;‘ ' 15,000108 %0 _15,00_3070
v ;15994915 VO 16999133 °He : 3016030
‘He : 4002603 *Be : = 9012186 Be ;  10,013534
®g . 10012039 MB : 11009305 TP :  30,973765
Be 13,003354 C : 14003242 Py :  239,052146
247, '234,040004  PSY ;235043915 VY 238,048608

- Khéi Iugng nguyén: i mét 56 nguyen to s

931,5MeV -

dung trong sach nay



BAI TOAN 14 : TINH KHOI LUONG CHAT PHONG XA HOAC
SO HAT NHAN VAO THOI DIEM t

e PHUONG PHAP THONG THUONG :

1. Céc cong thic & phan t6m tat.

m N

2. Sémol: n= — = —
, M N,

= 86 hat nhén tuong dng : N'= n.N, v
' " N,.=6,022.10% ngtit/mol : s6 Avégadrd
M : khéi lugng mol ‘
m : khéi luong chat _
3 S§ hat ‘nhén b1 phén ra trong théi gian tir t, dé’n ta
AN =N;=N; = Ng(e™ - e™)
* Néu : t,=0 = AN =N, (1 -¢e™)

B. Bai tip vidu:
14.1a) Chu ky bdn rd ctia %2Po Ia 138 ngay dém. Khi phong xa tia
a, péléni bién thanh chi. v S
a) Xdc dinh c6 bao nhiéu nguyen ti, Polom bi phén rd@ sau 276

ngay trong 42mg *{Po . B
b) Tim khéi luong chi dltdc tao thanh trong thai gian trén.
Giai

Phuong trinh phan ing hat nhén :

3P0 - 3He + 2%Pb
S6 hat nhan %JPo ban ddu:

P SR
No= DIN, = 221307 60210% - 12.04.10"
M, 210 T
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S& hat nhan 210Po con lai sau hax chu ky ban ra : 138 2= 276 ngay
= No =v&

22 - 4
S& hat nhén da phan ra trong thdl gian trén :

3N

19
AN=N,-N= "2 = 3:12,04. 1_0 = 9,03.10"
4 4 '
Khdi lu’dng chi sinhra: -
. ) 19 .
m = AN M, = 8,03, 10_323@ = 3,09.107%g = 30,9mg
N, 6,02.10 , :

14.2a) Hay xdc dinh cé bao nhiéu hat nhdn trong 1mg '$3Ce phdn
rd tfong khodng thgi gian At,.:b 1s va Até-: 1ndm. Chuky bdn
rd ctia "33Ce la 285 ngay.
A N Gidi
"S8 hat nhén cé trong 1mg 'i3Ce ban déu :
‘ m,, _ 107
3 =
58 hat nhén vao thfn diémt :
N= Ni.e™ .
s& hat nhdn phén ra trong thai gianbt .
AN =N, - N'=Nf1- e™)
Xét: t=At=1s; -At <<1
= - e M »1- )AL,

:3" AN1 = NU.A.A']

"N, = 602 1023 = 4,18.10'%

=4,18.10" - 2. 1=1,18. 10“
‘ 825.86400 °
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- So hat nhéan da phan rd trong mot ndm s
AN =Nf1-eM)

) —0693 365 o
. : = _4 18. 10"’[1 )= 2,46 10“‘
. Chu y: :
S$6 hat nhén phan ra trong 1 glay
~H = N Ae?
| = 4,18.10%, 2693 _ s 00

L @ #85.80400 = 1,18.10"'(Bq)
285.86400 : .

14.3a) Chdt phéng xa *gPo (Polom) ¢6 chu ky bdn’ rd 138 ngay
Tinh khéi higng Pocé do phdng xa 1 Cz '

_ Glal -
- - Khéi hIQng Po cdn tim : o
m=m,e™= NM a1 (1)
R A
" v6i: - N,lasé hat nhan ban dau.
, M = 210g , N, = 6,022.10“mol™ .
- bg phong xa :
"H= AN et - (2)
~ Tit (1) va (2), suy ra :. ‘
m- M MT

H NaA N,.ln2

me MTH _ 210.138.86400.37.10"
Npln2 6,02. 10“0693
= m=0,222.107g = 0,222mg
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14.4a) Ngay nay ti 1é cia **U la 0 72% urani tuy nhién, con lai la
“fU. Cho biét chu ky bdn rd cta ching ldn ligt la 7,04. 108
ndm va 4.46.10° nam.

Tinh ti 1é ctia ?*°U trong urani tu nhién vae thoi ky Trdi Pdt
dugc tgo thanh cdch ddy 4,5 ti ndm.

Giai

Goi Noj. No: 14n lugt 1a s§ hat nhan **U, mU khl Trai Pat
duoc tao thénh

SG hat nhan ’”U, 51 hién nay
= Ngy. e ™!
o N_z = Ngz. €7
=; .I‘ii. = yﬂl.e't(;?' k)
N, Ng

_ Ng _ ﬁ.e-m,_-x,)

Ng2. N,
1 » 1

» o -
Noy _ 072 4510 '0'69:*4,46.10" 0.704.10”)‘ = 0,30

No, 99,28 -
Ti le cdn tim : .
N Nm& = N"ll =22 02326 ~'23%
0t 702 Ny + 03.No, 13

C. Bai tip rén huyén : A . :

14.1b) Tim kh6i lugng cia mét miu C chu ky ban ra T = 5570
nam. biét do phéng xa ctia miu la 5 Ci.

“ » . PS:1.09g
14.2b) Dong vi “K c6 chu ky ban ra bé’mg 1,3.10°nam. Néu hién tai
" tim thdy né trong nguyén 6 thién nién vdi néng dé l1a 1.71%
so vdi ban ddu thi truéc ddy 6.10°nam, ndng d6 cia né da

bang bao nhiéu ? :
S : 42%.

134’



14. 3b) Déng vi phong xa *Cu c6é chu ky ban ra la 12,7h. Hgi bao
nhiéu gam tit 5,5g mau *Cu tinh khiét ban diu sé bi phén ra
trong khoang thdi gian 2 giy, b4t ddu tu 14 gi¢ sau dé ?

BS : 265mg

14.4b) Dong vi phéng xa cta thiy ngan '*’"Hg phén ra thanh vang,
™ Au véi hiing s6 phan ra bing 0, 0108 h'. ‘
a) Tinh chu ky bén ra T cia né.
b) Hoi 56 phéan cia miu con lai sau thdx gian t = 3'1’ ?

c) Héi s6 phin cia miu con lai sau 10 ngay 7
PS:a)T= 64,211 b)12,5% ; C) 7,59%.
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m&At TOAN 15 Bo PHONG XA H- CAN BXNG PHONG XA

oA Ténxuit li thuyé’t T

i e Phuong phép théng thu’fmg
; H, = AN, _

' fCénbéng'phong.xg..: ETEIE PO
H1"‘=~'Hz' > MmNy = N, .

B. Baltﬁpvnlu".

15. la) T'nh db phong xq cita mot gam 2f,gRa bzet chu ky ban rd
cua no Ia 1622 ndm

N 'Giéi
DG phong xa cﬁa 1g Ra:

Ho kNo— lE_Z_mNA

T M

o 0,693.:1;6;02.1(523_' 5= 0,.97scig o .
(1622)365.8,64;10‘226 R 0

15.23) 2‘“U la sdn phd'm phdn rd cia *°U va chiém ti 1é 0,006%
trong qudng urani tif nhién khi cdn béng phdng xa dugc thiét

ap “Tinh ¢hu ky bdn ra #*U. Cho chu ky ban rd ctia ?°U la
4, 5 1v9nam TR

A Glai
Bréu kxén can bang phong Xa :

H] Hz ™ @ v l] N1 - Nz
e ﬁl:.i, v
. T, T,

136



pomoNiny g Mo 0008 e
N, . N, 100 -

- T, =6.10°4,5.10° = 2, 7.105 nam

15.3a) Dong dlen jon héa bdo hoa kh1 c6 1 milicuri (mCI) radon
“22,6Rn trong khéng khi la 0,92uA. Tinh xem-méi hat a do
radon phong ra sé tao dugc bao nhiéu ion trong khong khi ?
Giai
Ta cé : . ipn = E‘i
Xét trong 1 gidy : - iwm =N.e
S6 ion sinh ra trong 1 gidy :
- ’ . 6
N = lbn 09210 _ 575101
e 16.107 :
S6 hat a phat ra trong 1gidy : ‘
AN, = H, = 10.3,7.10"° = 3,7.10’
Tis6 cdntim: =
N 1012 g
k= — = 5—7-5—197— = 1,55.10°
N, 37.10 :
15.4a) Téc dé phén rd cia 1g **°Ra la 1curi. Trong mét nam, 1g Ra
sé cho 0,042cm’ héli do phong xa a. Hdy tinh : -
a) S& Avégadré. . :
b) Chu ky bdn ra ciia **Ra.
Giai
Phan ﬁhg hat nhén :
220Ra - "Rn + ‘He
D6 phong xa cta 1g Radi dugc tinh béi :
In2 m

H, =AN, = <DN, 1
» T M A ()
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S6 hat nhan “Ra phan ra trong thgi gian t = 1 nam
"365 86400 (s)

. AN Nn(l _'.e_M‘I) . > ‘ (2)
.86 hat nhan **Ra phén ra bng s6 hat nhan : He sinh ra nén :
AN = VNA o S 3)
Tit (1), (2) va (3) :
7o tilnz 10693 coc nam
‘I, V,m 0000424
“V,m- VM
~ _H,TM 3710 1635.365.86400.226
* “mlnz " 10693

N = 6,22.10%ngtit/mol

C. B‘&i tip rén luyén :

15. lb) Chét phong xa Co 60 dung trong -y t§ ¢6 chu ky ban ra

T = 5,33nadm. Tinh dq phong xa ban dau va sau 10 nam ciia -

1kg chat 5y
S : 4,14. 10’6Bq 1,13.10"°Bg.

15 2b) Urani tluén nhlen la hén hop ciia ba dﬁng vi 2MU. ;;’5 U;

a)

138

238, Ham luong cda urani MU khong dang k& (0,006%),
'8 ,
cia-urani 3°U la 0.71%. cda urani 9§°U la 99.28%. Chu ky

‘ban ra cua ba chéat dong vi do tuong dng 1a 2,5.10° nam;

7.1.10° nam vA 4,5.10° nam. Tinh ti 16 phén tram cda dé -
phéng: xa do méi chat déng vi déng g6p vao do phong xa -
chung cig urani thién nhién. :

’ .DPS:951% : 21% 2.7%

15. 5b) MOt nguon radi chita 1.00 mg **Ra déng vi phéng xa
c6 chu ky bdn 3 T, = 1600 nam va phan 1d cho “’Rn ¢é chu

ky banra T, 382 ngay«< T,



a} Tinh do phéng xa ciia 2*°Ra néi trén.
b) Cho biét s6 hat nhén 222Rn.vao thdi diém t tinh theo cong thic :

DNy M
Ay -y

N(e lll)

N, la s6 hat nhan ?**Ra c6 trong 1,00 mg ***Ra
A; va A, la hing s6 phén ra cia Ra va Rn.
Héi cdn bao l4u dé xdy ra sy cén béang phong xa.
c) G6 bao nhiéu radon & trang thai cén béng phéng xa. _ :
'PS: a) 3,65. 10’Bq b)t>> T, ;c) 642mg.

15.4b) Urani 238 sau mét loat phéng xa o va p bién thanh chi.
Phuong trinh phén dng téng hgp 1a :

U - B‘Z’GPb + 8y;He + 6Je

 Chu ky ban ra t6ng hgp la T = 4,6.10 nam. Gid si mét loai -
dé chi chda Uram khéng chia chi. Néu hlen nay ty 18 cdc

m(U)"
kh61 lugng cda Uram va chi- tron da &y la =37 tln:.
ng 8 y 10,‘)) :

tu6'1 dé &y la bao nhléu ? =
- PS: 0,2.109ndm -
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BAITOAN 16 : - XAC DINH CHU Ki PHONG XA T
o HOAC TUGI CUA MAU VAT t
A. Tém tht I thuyét : | .
. - Phuong phap théng thudng :

N, = N.e™ = e™ = N,
' N
o> ot o= tppNe T N
A N In2 N
H = H,e™"
- T H
t=—.ln—-2
= In2 1 H

B. B&lwpvidv.

'16 la) Tim thoi gian cdn thzet dé 5mg #Na Iuc ddu (T = 2,60 nam).
~con Iaz 1mg. : oo

.o

e Gidi
Théi gian t cdn tim :
m = m;._e‘“
=. Ine™ =In-2  vaix= 22
: m T
Tt = l,ln'glg = ﬂln? = 6,04{nadm)

) In2 m 0,693
16.22) ’

a) Trong mét mdu qudng urani, ngudi ta tim thdy cé 1dn chi
?%pb ciing véi **°U néu t1 1é tim thdy la cit 10 nguyén i urani
thi ¢6 hai nguyén tit chi. Hay xdc dinh tudi qudng. Cho
T=24,5.1 Ognam

b) Xdc dinh chu- ky bdn rd cua triti biét rang sé6 nguyén tu‘ cta
" déng vi dy cit 5,11 nam gidm 25%.
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. Giai
a) Phuong trinh phdn dng hat nhén : _
28y — 3%°Pb + 8 ;He +6 Je

© GoiN, la 6 hat nhan U lgc t =0.

‘Goi N 1a s6 hat nhan U lict .

v N =N, e™ L

‘So hat nhén chi sinh ra trong thih giant :

AN =N, (1-e™)

"Tacé: _
AN _1-e™
N e
=t = ——ln(~——- +1}
- =t = 4’5'10 .ln('—?— +1) =>’1;18.109»nam |
R 0,693 10 A

b) G01 N, la sﬁ' hat nhén triti ldc t =
 Goi N la s6 hat nhén triti ldct = 5 11 nam .

Taco: X e .
- N, !
. \
= In —I:I—EM
vo . ) -
o> T =202 53 nam
N, |
In
N

16 3a) Cdc phep do d¢ phong xa ctia mét mdu 33Cr thu"q/hién sau 5
phit mét cde két qua sau: 19,2 ;7,13,; 2, 65;0, 99 0,37 mC1
Tim chu ky ban rd. .




_ | Giai
D6 phong xa : -
: - H=AN=2AN,e"
= InH = In A.N.e™ -
> - lmH=-A+ImN,

Ta théy InH thay d8i béc nhat theo thdi gian va do déc cia
- dudng bi€u dién biing -A. T s6 liéu ddu bai ta c6 dang dudi day:

glphit) = o0 5 1 15

20

H(mCi) 19,2 7,13 2,65 0,99 0,37
.o . ] .
y=InH) 295 1,96 0,975 -0,010 -0,994
20 >
t(ph) .
Theo d6 thi : A
A=tga=-2951099 "9
o | 20 .
 Chuky banra : 7
T= 182 069 _ 40
A 0197
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- C. Bai tap rén luyén :

16.1b) Tim chu ky ban ra 200 Ay . Biét d6 phéng xa cia 3.10%kg
“ché4t dé la 58,9Ci.
' PS : T = 48phiit.

- 16.2b) Xic dinh tudi cta nhﬁng mau gd cii, néu biét dé6 phéng xa
tinh riéng ciia déng vi *C trong chiing bing 3/5 do phéng xa
riéng cia déng vi nay trong cay g vita méi chét Chu ky ban

© ré cua céc hat nhén C bing 5570 nAm

' ~ PS:4,1.10°nam.

16.3b) Thanh phdn déng vi phéng xa C* c6 trong khi quyén cé chu

ky ban ra la 5568 nam. Moi thuc vit s6ng hdp thu cacbon
dudi dang khi CO; déu cinfa mét ugng can bing C™.
Mét manh xuong nang 183 tim thdy trong mét ngéi mé cg
cho thdy c6 chita C** véi hoat 4o phéng xa 112 phén ra/phit.
Héi vat chét hitu co nay da chét cdch day bao 141, biét riing
thyc vt séng c6 hoat do phéng xa ti C™ la 12 phén
‘ ‘ra/phut gam
DS : 5280 nam.
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"BIBAITOAN17:  TONG HQP VE PHONG XA~
'MOT s6 PE: THI -
j 17.1) Trén 'kho'éng cach {i‘ong chan khéng bing bao nhiéu dé
cudng do cia mét chum notrén nang ligng 5eV sé giam di
'mét nita ? Chu ky bén ra céa notrén T = 12 8pht.
.17.2) Ban d4u c6 2g radon zzan 1a chat phong xa v6i chu ky ban =
TAT= 38ngéy Tinh : SRIRRIE
' ’a) S& n nguyen td ban ddu.
' ‘b) 86 nguyén td con lal sau t = 1,5T.

.9 Tinh ra Becdren (Bq) va Cun (Cl) dﬁ phéng xa cua lu‘dng. N
c zzzRn néi trén, sau t = 1, 5T L

17. 3) Diing dé tln xac dith chu ky ban rﬁ cla céc nguyén to phong," _
‘xa chifa trong mét mAu theo céc gié tri t6c 46 dé'm thu dudc
- trong ’*khodng ting gid mot sau day : : L
t gian (h) : 20, 25 30, 35 40 6  8; ' 10; 12
. SE xung/ph 210;  180; 165 144 7 130; 98; 78; -.61; : - 48 E

174) Lic ban ddu mét méu poloni- 21"Po nguyén chat 06 kh6i
’ludng m = 1g. C4c hat nhan pblom phéng xa ‘phét ra hat «
va chuyen thanh mét hat nhén 7 2X bén ‘ :

a) Viét phuong trinh phan.ing, x4c dmh nguyén td s6 va khﬁ'l,'
. luong s va tén goi cia hat nhan ZX : ‘
b) Xac dinh chu ky ban ra caa polom phong xa, bigt réng trong:

~ mét ndm (365 ngay) né tao ra V =89, 5cm kh1 héh & chéu o
kién tiéu chudn. . ’ »
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c)

17.5)

. a)

c)

17.6)

Tim tudi ctia miu chdt trén biét ring tai thoi diém khdo sat

'ti s6 giita khéi lugng 7 X va khéi lugng poloni'cé trong méu

la 0,4. Tim céc khdi lu(mg dé.
Cho s6 Avogadro NA = 6,023.10*°/mol

Tai tam mét binh cdu réng bang thdy tinh, bén kinh trong

_bang 8cm, da rit hét khong khi cé dat 0,01mg 226Ra (c6 chu

ky ban ra kha 16n). Mat trong binh cdu trang mét 16p méng
kém sunfur. Radi phét cc hat o déu theo moi phuong, giy
nén cic chép sadng mdi khi mét hat o dap vao l6p kém
sunfur. Thi nghiém cho thay trong 100 gidy dém dugc 19
chdp sang trén dién tich 0, 01mm?’ (ngdm qua kinh hién vi).
Tinh s6 hat @ ma 1mg radi phat ra trong 1 pht.

Hiing mét nifa s6 hat « tim dudc & cdu a 1én mét bén cda ty
dién c6 dién dung C = 10"'F, ban tht hai néi d4t. Hay tinh
dién tich cia mét hat o biét réng sau 1 phit hiéu dién the _

gifta hai ban tu la 147V (hiéu dién thé lic ddu la 0).
Biét lugng khi héli thoat ra tit 1mg trong 1 nadm la 0, 172mm’®

“trong diéu kién tiéu chu§n Hay tinh khéi lugng mét hat o

va s6 AvoOgadrd (hic 1a s6 nguyén t& héli chia trong 22 ,4lit
khi & diéu kién tiéu chuén). '

Pé do chu ky ban ra cda mét chat phong xa B~ ngudi ta dung
may “dém xung” (khi mét hat B~ rdi vao may, trong mdy xudt

. hién mét xung dién, khién cédc s6 trén hé dem cdia may tang

a)

thém mot don vi). Trong thdi gian 1 phiit may dém dugc 360

“xung, nhung 2h sau phép do ldn thd nhét, trong mot phut

may chi dém dugc 90 xung (trong cung diéu kién do).

Xac dinh chu ky ban ra ¢éa chat phéng xa.
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b)

Céc hat B~ phéng ra dugc dat
trong dién truéng déu cua
moét tu dién. Gid sd ching cé
cung véan téc v, va dugc bé
tri sao cho phudng cta vdn = { =,
tdc vudng goéc véi phuong i
ctia dién trudng (H.Ve). « . s

) Tim phu’dhg trinh quy dao cia hat p’ trongb dién tru:‘mg

-B) Khira di kh61 tu dién, hat bi léch so vdi phddng ban

d4u mét goc a. Tinh gia tri cda vﬁn t6c v,. -

Ap dung : « = 10° hiéu. dién thé trén tu dién U = 100v; bé

rong tu dién d = 10cm ; chidu dai ty dién la ¢ = 0,2m ;
e/m ~ 1,76. IO“C/kg '

17.7) Chu ky ban ra cia U238 1a 4,5. 109 nam.
a) Tinh 56 nguyén t{ bi phan ra trong 1 nam trong 1g U238
" b) Hién nay trong quéng urani tu nhién c6 14n U238 va U235

17.8)

a)
b)
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theo ti 1é s6 nguyén ti la 140 : 1. Gi4 thiét & thoi di€m tao
thanh Trai D4t tf 1é trén 1a 1': 1, Hay tinh tufi cia Trai D4t.
Biét chu ky ban ra cia U235 1a 7,13.10° nam.

Chii thich : R |

V@i x << 1 cé thé coi e™ ~1-X ; 'lnx' = '2,'3log X '

Hat nhan ';C la mot .chét phong xa, né- phéng ra tia B, cé

] chu ky banra la 5600nam.

Viét phudng trinh cia phén Wng phén ra.

Sau bao 14u llro‘ng chét phéng xa clia mét miu 1 chi con bang
1/8 lugng chét phéng xa ban ddu.ctia miu doé.



c). Trong cay cdi c6 chat phéng xa ':C. P6 phong xa ciia mot
méu gb tuci va mot miu gd cd dai da chét ciing khéi lugng
lan lugt la 0,255Bq va 0,215Bq. Xac dinh xem méu gd g dai -

- chét da bao lau ? Cho biét : In (1,186) = 0,1706
(BH.An Ninh - 96)'

17.9) Dong vi phong xa coban >5Co phat ra tia p va y véi chu ky
ban ra T = 71,3 ngay. Viét phuong trinh phan ing, chiré hat
nhin con cia phdn dng. Hay tinh xem trong 1 thdng (30
~ ngay) chit coban nay bi phan ra bao nhiéu phﬁn tram. (PH
. QGTPHCM - 96) «

17.10) Khi phan tich mét miu g8, ngudi ta xdc dinh dugc ring :
87,5% s6 nguyén tif déng vi phéng xa '§C da bi phén ra thanh

" cac nguyén tt ;N . X4c dinh tudi cia mau gb nay. Biét chu ky
ban ra cﬁajn "sC 12 5570 nam. (PHQG TPHCM - 98).

1'7 11) Cho biét 23°U; ZSQU la cac cht phong xa ¢6 chu ky ban
ra lan lugt la T1 va T, : : .

"a) Ban diu c6 2,38g U™, Tim s6 nguyén ti cia U”8 con lai sau
thdi gian t = 1,5T,.
b) Hién nay trong quang urani thién nhién c6 1l4n U?*® va U**
- theo ti 18 160 :1. Gia thiét & thei diém tao thanh Trai D4t ty
16 trén 1a 1:1. Hay xdc dinh tudi Trai DAt. :
Cho : In10 .= 2,3 ; In2.= 0,693 : T, = 45:10° nam ; T, =
7,13.10° nam ; N, = 6,022.10*/mol (PHQG TPHCM - 98)

17.12) Ch£t phéng xa poloni (Po) phat ra tia. phong xa o va bién

~ thanh chi (%% ssPb). /
a) Viét phuong trinh cia phan wng phén ra va xdc dinh s6 kh6i
va nguyén tt’I_sﬁf cua Po. )
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b)

Biét réng ban dau khéi lucng cia khdi chat Po 1a 1g, va sau
6624h d6 phong xa ciia khéi chat Po bang 4,17.10"Bq, hay
xdc dinh khéi lugng ciia mét hat a va s6 Avégadrd (tic s
hat c6 trong mét mol chat ¢ diéu kién tiéu chudn). Biét chu
ky bén ra ctia Po bing 331"21’1 valn2 =0693.  (BK HN -98)

17.13) Poléni %JPo la mgt chat phéng xa a, c6 chu ky béan ra

. a)

b)

c)

T=138 ngay.

Viét phdn dng phan rd cia hat nhan Polom Hat nhan con
la hat nhan nguyén tif cia nguyén t6 nao ?

Ching minh ring dong ndng cia hat a va hat nhan con # 16 -
thuan véi van t6c clia ching. Tinh vén téc hat o, biét riing
méi hat nhan pé16ni khi phén ra thi téa ra mot néng lugng
E = 2,60MeV.

Tmh dé phéng xa ban ddu cia lmg poloni va do phong xa
cia né sau 17,25 ngay ; 34,5 ngay ; 69 ngay ; va 276 ngay.
Cho biét : S& Av6gadr6 N, =.6,02.10% hat/mol ; In2 = 0 693.
Coi kh&i lugng cia hat o la m, = 4u (PH C6éng Poan — 98)

| 17.14) Péng vi ?}Na la ch4t phong xa B~ va tao thanh dong vi cia

. a)
b)

c)

17.15)

a)

b)
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magié ‘Miu #Na c6 khéi lucng ban ddu m, = 024g Sau
105g10 dé phong xa cua né gidm di 128 l4n. Cho N, =
6,02.10%(mol™). \

Viét phuong trinh phan tng.

Tim chu ky ban ra va dé phéng xa ban diu (tinh ra don vi
Bq) cia mAu (Két qua tinh dugc lay dén 3 chit s6 cé ngtua)
Tim khéi lugng magié tao thanh sau thoi gian 45 gld
(BHGTVT - 98) -

Hay néu ciu tao hat nhédn cia cdc nguyén ti 23°U va 338 U.
Cho chu ky ban ra cia 23U la 7,13.10°nam. Tinh s nguyen

ti bi phédn ra cia 1 gam }}°U trong hai nam.



c) Hlen nay trong quang thlen nhién c6 chyda cé 238U va 9§5U

theo ti 1 s6 nguyén ti la 140 : 1. Gid thiét & thoi diém tao '
thanh mét vat thé, ti 16 trén la 1 : 1. Hay tinh tudi cda vat

. thé & ay Biét chu ky ban ra cia 5° 1a 4,5.10° nam.
VKhx x rdt-nhé thi e* ~1- x.© (BDH Néng nghlep I- 98)

« HUGNG DAN GIAI
17.1) .
' T mh vﬁn toc cua chum notron theo dong ndng cia chiing :

-19
2156‘761;?27 = 31.10(mls) = 31(km/s)

Trong tho‘1 gian T = 12,8phit = 768s phan nita s6 notron bi phan
ra nén cudng d6 chiim notrén giam di mét nia.
o Khoéng dubng notrén di trong thdi gian trén :
' 8=v.T =31.768 = 23,8.10°(km)

17. 2)

S8 nguyén tit radon ban ddu N, :

2

= NA— = 6,023. 10“( ) = 5,42.10*"
M 222

: » - S6 nguyen ti radon con lax sau thoi gian t = 1,5T,
. -15T

N _Nz =No2 T —5421021 2718
’ 21 .
542 107~ 1,92.10"
22
Tmh d6 phéng xa (H) :
H o=aN = 209y . 069 1911 021
_ - T 38.86400 .
= 4,05.10" Bq
N _ ' 15 o
" Tinh theo don vi Ci 210 . 1110°GH

37 10
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17.3) |
D phéng xa ;. |
- "H=AN=AN,e"
=  IH=InANeM
= InH = -At + InA.N,

Ta thdy InH thay d6i bic nhat theo thdi gian va d6 déc cda dubdng
bi€u didn béing -A. T s5 liéu ddu bai ta c6 bang dugi day :

tgian(h): 20 ;25 :30:35 : 40 ; 6 ; 810 ; 12
. H(Bq) : 350 ;300 ;275 ; 2.4 : 2,17 ;163 ; i,3 ;1,02 ;08
y=In(H): 1,25 ;1,10 ;1,01 ;0875 ;0,775 ; 0,489 ;0,262 ; 0,02 ; 0,223

D6 thj :

4y (Bq)
1,761

1,254-». [

0,489

0.2621
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Theo d6 thi :

175
—l-—t --———-—0175h
T 3

Chu‘kyban ra

174)
a)

b)

In2 _ 0,693

=3,96 h~ 4h
A 0175

Tinh nguyén ti sé, khéi thng s6 va tén goi :
Goi Z, A lan lugt la nguyén ti¥ s&, khéi luang s8 cia hat -
nhan X : :

ZaP >  3He + 45X

Theo dmh ludt bdo toan s6 khdi va bdo toan dién tich hat nhan :
Ta cé :

210 = 4+A = A =206

84 =2+2 = Z = 82
Vay : 72X = 733Pb
Chu ky bdn ra T cida poloni :
Goi N, 1a s& hat nhan poloni ban ddu:
Ta cé :

. m) -
N, = Na (ﬁ) ‘= 2,87.10%

Goi N la s6 hat nhén poloni con lai sau thdi gian t = 365 ngay.

Theo dinh luédt phong xa :
N =No~9 y véi : A= -l—g-g = 016—9—3
T T .
S6 hat nhan poloni phéan ra trong 365 ngay :

~ AN =N, - N = Ny1~-e™)




S6 hat nhén heli (hat a) sinh ra trong 365 ngay noi trén :

AN =Ny l = 6,023.10%. %» = 2;41.10“
v, 224

(Vo 1a thé tich 1 mol kb & didu kien chudn)

S& hat nhan héli sinh ra ciing chinh b§ng s& hat nhan. polom

phén ra cung thdx

Ta c6 - - .
AN = AN’ & 2,87.10%(1 - e™%) = 2,41.10”
287 -241 ‘

287

= —365.A = In =-1,83"
. Mﬁ : .
. _ 0693 _ . _ 3650693 .06
T ‘ 1,83 o
' ¢) Tinhtudi cia miu chdt :
- GoiP, la kh6'1 hrdng polom vao thdl dlem t dang xét. -

Tac6: ,
Mp, = Mpo NA Mps,. N: € .,M (1) ’
- Goi mpb la khéi luang chi trong mﬁu vao thdl dlém t dang xét.
Tacé : ’ ‘
AN N - '
my, = M, b'ﬁ = Mpy N: (1-e _M) : (2)

- Lay (2) chia cho (1) :

‘ n‘lpb_r‘d (1 e ]
. mp()‘ Mpo e

. M
L o4 206(1-e™
210 e.m)‘il :

e-)u @9 N ) A (3)
290
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>t =B071.4 _ 684 ngay

0,693
-~ Thay (3) vao (i) taco:
m,,= 210 %.0,71 = 0,71g
-~ Thay (3) vao (2) ta co :
206(2,87.10%)

b= .0,71= 0,28
’ 6,023.10% 8

Vay tudi cia miu ch4t la 68 ngay, khdi lucng cia P, la
- 0,72g, khéi luong cla ch1 la 0,28g.

17-5)
a) Tinh s6 hat ¢ ma lmg radl phat ra trong mét phuit.

Dién tich mat cdu:
S = 4.n.R? = 4.3,14.8% ~ 804cm’® = 804.10°mm’
Sé hat o do 1mg Ra phat ra trong 60 gléy

. 2
N f— 1 o 8041006019 _ 91656 10°

AS ' 0,01.100
b) Tinh dién tich q cia hat .
© Goi Q la dién tich cua tu dién.

Tacé: Q=%&q (1)
Mat khéc : Q=C.U. - @

Tu (1) va (2) suy ra:

_2UC 2147107
N - 91656.10° .
c) Tinh khéi lugng ctia mdt hat a va s6 Avogadro.

=3,2.10"°C

Do chu ky ban ra cda 22:Rakha 16n khodng hang ti nam.
Nén mét ciach gin ding; s6 hat o (hat nhan héli) do 1mg
radi phat ra trong 1 nam.
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N’ = N.365.60.24

= 91656.10°.365.60.24 ~ 481744.10"°

So Avégadré N, :

. N.V,
NA'f' vV

' Kh61 lugng mét hat héli.
4

My = ———_ = 0,64. 10’3—64 10”kg

627.10%3
17 6)

a) Tinhchuky bdnra T cda chédt phong xa.

- Goi H, la d6 phéng xa ban ddu.’

~ Ha do phéng xa vao thai diém t = 2 gid.

— Cbng thic tinh dé phéng xa :

H = H,.e™ — = g™
o DA A
Suy ra : '
H 20 In2
In— = <At L — = -t
H, R 360 T
Ta c6 '
T In2 1 S SR
— —— = = - =1
4
b} a. Phuang trinh quy dao cia .
Y

hat g, 7 4

- Chon hé truc toa dé nhu hinh. -
-~ Xét trén phuong Ox, hat §
' chuyén  déng thing déu véi
vén téc v,
~ Xét trén phuong Oy, ha( B
. chuyén dong - nhanh dan déu
-v6i gia téc : :
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17.7)

a)

a = F _eE el
m m md
Ta c6 phuong trinh chuyén déng :
X = vt f
1 .2
= -~ at
y 2

Phuong trinh quy dao :

1 )(2 1 el 2
Zy= —am = = et X
f(*) y 2 2 vZ 2 m.d.vf,

Tinh gi4 tri ciia vdn téc v,

P = —2 x
_ md.vg
Theo ddu bai: =
’ elU
tga = f(l) = 1
o=l = E,

Suyra:

' elUe
Vo =
\/;.d.tga‘
Ap dung béng sé :

v - |176.10'.100.02
° " 01.0176

~ . 1,4.10'm/s .,

S6 nguyén tit bi phén ra trong 1 nam.

Goi N, la s6 nguyén tif c6 trong 1g U 238 ban dau.

Ta cé : ‘
N, =nNj = m.

M

Goi N 1a s6 nguyén tif con lai sau 1 nam.

Na

Ta c6 :
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Véi: M = E_%—Z.t = 20851010 <
Nén: e™ ~ 1-At
'S6 nguyén ti¥ U 238 bi phan ra :
AN =Ng=N =N, - Ny(1 - At)
=NoAt = %.NA.k.t

= E’%ﬁ.lﬁfi.w‘m: 3,89.10"
b) Tinh tudi Trdi D4t : |
Goi N, 1a s6 nguyén t& U 238 lic méi tao thanh Trai D4t.
Goi N;, N; la s6 nguyén tit U 238 va U ‘23>5 lic dang xét
(hién nay). '

Ta cé :
N] = No. e—AI' _
Véi - A = In2 _ _053_%5 =1,54.101
T, - 45.10 :
Nz = Iq(,.e-kzt
Véi: A, = B2 ‘—0’—63‘%7‘: 9,71.10°"
T, 7,13.10
Suy ra :
Ny _e™ o
N, e M
= 1n ! '-- e (k] ‘)\.2).‘
2 -
In N,
}‘2 - )‘1
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Taco: - )
In140
(971 1,54)107°

- 0,6048.10”0 nam = 6 i ndm

Vay tudi Tra1 D4at 1a 6 t1 nam.

17. 8)
R a) Phucng trmh phén dng hat nhan
- S e+ BN
" b) " Dinh luat phéng xa: o ‘ '
m:mo.e‘“ = t=-—In—2
o In2 m
b= @lna = 16800 nam
“In2
c) Cong thic d6 phong xa 3
H = Ho.e™ t = —In-2 -
S S
- 5600,,0255 _ 4379 nam
0693 - 0215 o
17.9) , .
Phudng trinh phdn dng hat nhén :
3Co = %e o+ AX +y

Theo dinh lué; béo toan nuclén va bao toan dién tich :
58.= 0+ A = A=
27 = “1+ 2 = Z =2

Vay 72 = 2‘7‘ Ni dé 1 hat nhan mken
Phuang trinh phan ing day du la :

;’?Co‘——> BNi o+ _,?e + hf

Thanh phén phén tram da phan ra trong thdi gian t; = 30 ngay.

Goi N,, 1a s6 hat nhan 3Coban diut = 0.




Goi N, 1a s& hat nhan 3%Co luct, = 30 ngay.
Theo dinh luat phéng xa :
N; = Ng.e™ R |
S6 phin tram hat nhan 3%Co da \phén rd trong thdi gian néi
| trén (t, = 30 ngay) ’

AN, = Ny, -N,
N Ny,

=1-e™

ol

-0.639( 30 )

o1 o™ gsay,
Vay trong 30 ngay chét Co bi phan ra 25,3%
17.10) |
Dinh luat phéng‘xg ;o

N = No' e—lt Vdik= —T_\ v
S6 hat nhan nguyén tt da phén ra trong thai gian t

AN = - Ny(1-e™)

S oM 7. AN
, N,
T 1
=t = —}
Inz ~, AN
N,
5570 1
=t = In —
In2 1-0875
o 3 . : '
= t =.5570, In2 = 3.5570 = 16710 nam
‘ » In2
17.11)
a) Dinh luat phéng xa : _
N =Nye*  vgir= B2
, : T

15,



S& hat nhéan nguyén tit 43 phéan ra trong thai glan t:

AN.; 0(1—9 )
.. m 238 23 24
v6i N.= 2N, = 6,02.10% =6,02.10
ST MTA T o238

AN = 6,02.10%(1 — *”“93-1'5) = 1,074.10%°

c) Goi Ng; = Ng; = N, lé s6 hat nhan 238U 2:"E‘U i} thdl diém tao
~ thanh Trai D4t t = '

S6 hat nhén con lai hién nay tu’dng Ung

N; =Ng.e™
vei: A, = BZ_ 06939 = 0,154.10°
Tl 45 10
~ N; =N, e
>v6i: y ) =._ln_2 :—@E =0,972.10°
T, 713.10
N, _ -ty —22)
N2 L .
=t = -—}——ln&
=t = —— 1 — _.ln'—li—-v = 6,2:10° nam
0,154.10"7 - 0,972.10 160
17.12) ‘ :
Phuong trinh phén ng hat nhan .
2Po —>  'He + X°Pb
A=210 ‘
Z=84
= 44 Po - sHe + 2pb

b) Pinh lu{:t ph(’)n’g Xa :
H H,eM=N,AeM= =N, —~e
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" Na= ——IlI-M—T—E = 6,027. 1023 (mol ‘)
7 min2e™ . _
Khé'l I\Idng mot hat o : v
N 4.
M= - =g, 6637 108 6,637.10%kg
o 6027102“ B gv 8
17.13) T
a) Phuong trinh phin ing hat nhan
Zﬂ)Po __} 4He +. gx .
210=4+A _ [A=206
84 = 2+Z Z=82

=, agﬁx = z°ﬁPb : Hat nhan nguyén ti ch1

- b) Dmh luét bao toén ddng }ufdng »
‘ MeVe = MppVpy, = MoK, = mp,Kp
 Kpy, mpVp, Ve, Ve,
\ Chiing té6 déng nang <da hat a va hat nhan con ti 18 véi van
t6c cla ching. :
Nang lugng t6a ra:

AE, = K +1<H, K. (1+_ Doy
© Mpy

ma)>

2 mypy,

[T 2AEm,,- ‘
= v = —TR _q99.107 mis
m,(m, + mpy) ;

d) S6 hat nhén trong 1mg p6léni :

107%6. 23
N, = 2 NA _ 107.6.02.10
M 210

—l—m‘,vz;,l 1+

=2,87.10"®
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Cong thic d6 phong xa :
- H=H, M= kN et

lnT1725 _in2 ’
- 1

x; g?rﬂ; s ,'e'v“v:‘g-aﬂ .1'38 =e _)8} = 5= 0o
; -Xét: t, =17,25 ngay T S
| H = % 287.10"% 0695 1173?— 1 53 10" Bq.
Xét: t, = 2t,=345 ngay ,
' H, = H.eMe % =He i 140 10" Bq
Xét: ty = th-BQngay o
H, = H,. e—x(t, ) _ H 03 "‘—H (e'“‘ )2 ’
=1,18. 10“Bq '

" Xét : t4— 276 ngay. = 16t, ,
1' H4- H ‘e—x(t,-t, H (e—u,)ls ’

. Hg= 41710‘°Bq -
17149 -

a) . thmg trinh phan Ung hat nhén _
"24Na - Mg " '+-'_,e'

b) S& hat nhén cé trong mo 0 24g natr; ban déu (t = 0)

U Ne= Z2N, S
T Mt A o
' D(“) phong xa vao thdl dlemt ,
H= Ho.e'. » :}'.T =‘ t lnz
A T RHe
105.1n 2 : R
= =02 _ 15§
'In216 . gl_
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D6 phéng xa ban dau :

myN,.In2
- Ho= N = —2 4%
A M, T
o 23’ o g
- 0246021070693 _, )0 e g
» . 24.15.3600 i '
c) -S6 hat nhan magié sinh ra trong thoi gian t’ = 45 gio = 3T,
: AN = Ny(1-e™) .
Khm lu:qng magle tao thanh
ANMZ mM, . e 4 ar
m 1- =m, (1- e
T . 'NA M1 ( | ) 10 ( )
m = 021g

- 17.15)
a) S6 ndtrén cua zasU
' N= A-Z =143 notrén ,
Vay | hat nhan ggsu c6 92 pfﬁtﬁn va 143 ndtron.
S6 ngtrén cia U :
= A'-Z =146 notrén - ;
_Véy hat nhan 2°U c6 92 prot6n va 146 ndtron
b) S6 nguyen t¥ U235 trong 1 g. |
~ Goi N, la s& nguyén ti c6 trong 1g U 235 ban dau

N 23 : ‘
= .I.\I_é_ E‘_’_Z_Z__l‘l_ —2562551021

+ Y0
.

235 235 -
Theo dinh luat phéng xa :
- N = N,e*
le . A.t = ln—z't '.= wé? !2 - 1,9541010 << 1

Nén: e ~ 1-M
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c)

S6 nguyén ti U 235 bi phén ra trong 2 nam :
AN =N, -N =N, - Ng1 -2t
= No.At = 2,56255.10*'.1,944.10 ~° = 4,982.10"

‘Goi N, la s6 nguyén tif U238 hoac U235 co lic dau trong vat thé.

Goi Ny, 1a s6 nguyén ti U238 va U235 lyc dangxét (hién nay).
Theo dinh luat phong xa :

Ny, = No.e™!
Vei: A =22 089 5400
: : T, 4,5.10
N, =N, e
Véi: A, = n2 —9@; =9,71.10™"°
T, 7,13.10
Suy ra
| ﬁ.l_ = e =Ry =2t
N2 »e—}.,t
= lny—l=—(l1—lz)t
2
| In Ny
')\-_z - }»1
Ta cé : ,
In149

(971 -154)107"°
t =0,6048.10'"° ndm ~ 6 ti nam
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B BAITOAN 18+ PHAN UNG HAT NHAN

" A. Tém tét Iy thuy&t:

'« Phuong phdp :
1. D1ra vao dmh luat bao toan dlén tich hat nhﬁn va béo toan
6 khoi.. o L
2 Phan iing hat nhén : .
2X o+ PB o ";Y o+ HC

B T Béo thnsﬁ’ khé’i . A] + Az = A3- + A4
| - Biotoandiéntich: Z, + Z, = Z; + Z,
B. Baitgp vidy : 4 '
18.1a) viét day di cdc phu’dng trinh phdn ung hat nhdn sau :

a) B + X - a + 3Be

b) BNa +p - X + ®Ne

¢ ¥ +X > n + 17Ar
~d  YBe +a - X + n
' Giai

G01 A Z 14n lugt 1a s6 khdi, dlen tich cia hat nhén X.
Phuong trinh phédn ing hat nhan : ‘
» 3: T AX - 2He + 8Be
Theo dinh luat bao toan s6 khéi va bio toan dlen tlch
10 + A = 4+ 8 = A =2
: 5v+»'I~Z = 2+ 4 = Z =1
Véy hat nhén X 1a hat nhan dotéri s¢ khéi 2 s6 thi ty 1 iD .
Tuong ty : ‘
| BNa + P>  iHe + 2Ne
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¥Cl + - JH > on + J3Ar
~ Hat nhén helium cd s6 khéi 4, s6 th ty 2.
" . Hat nhan hiré cé s6 khéi 1 36' thi tuy 1.

18.23) Dung hat proton bdn phd. hat rhdn z° Ni ta dugc chdt phéng

xg x va mét notron (neutron). Chdt x tu phdn rd tharh chdt
. yva phong xa tia . Viét phuong trinh phdn iing xdc dinh x

vay. '
‘ Giai-
Phuang tnnh phén ng hat nhan

ONi + H - A:X‘+ In

"60+1=A1-+1~ | A, =60
= WX:= $Cu
23Cg - Az’,Y + Ye
60=A,+0 _ [A; =60
29=2,-1 12, =30
= X = %z

18.3a) Hat nhdn théri %3 Thsau qud trinh phéng xa bién thanh
' déng vi ciid chi 53° 'Pb. Khi dé, méi hat nhdn théri da phong

ra bao nhzeu hat ava' g7

Giai
Phuong trinll phén dng hat nhin
5 § PN 2%Pb + niHe + m%e
232 =208 +4n n==6
{90=82+2n—m = {m=4

Véat phéng xa phat 6 hat a va 4 electron.
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B. Bai tip rén luyén':
18.1b) Viét ddy di cdc phuong trinh phén tng hat nhén sau :

a) AN+ n - a  + X
b) iBe + a - x + n
0 ®F + p o %0 + x
d) x + BMn - wFe + n

18:2b) Dang tia a pha hat nhan 2]Al, ta du’dc chdt x kém theo sy
phéng thich neutron. x 1a chat phéng xa, ty phén rd thanh
chdt y va mét pbzitron (°e). Viét phl.tdng trinh phdn dng.
Xac dmh tén cla x va y.

. PS:P;Si
18.3b) Hat nhén théri 23U sau qua trmh phéng xa bién thanh déng
vi ctia chi 22°Pb. Khi d6, méi hat nhan théri da phéng. ra’
bao nhidu hat a va B ? v »
bsS: 8bhqt a , 6 é]ectro‘n.
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BAITOAN 197 NANG LUGNG HAT NHAN

A. Tém tét Iy thuyét :
e Nang luqhg lién két hat nhan : : :
AE = [Zmy+(A-2Z)m,-mylc®
AE = [Zmy+ (A =Z)m, - myglc® -
my,;;: khéi lugng ilat phén ; m,,gﬁ;% khéi hrqhg_ nguyén td.
- ® Nang lugng lién két riéng : s

s, 2B
o Nang lugng téa ra cda phén @ng hat nhén : o
;:A + ’ZB» - _A?C s ';:D

'AE—(mA+mB¥mc mD)c - ‘
AE = (Am,+ AmD Amy —AI!m)z PRI e
: ma +my>m,+mp phén ting’ téa néng htdng
~ *Néng lucng ma phén ﬂng hat nhén thu vao AE < 0
| Véi: umA+mB<mc+mD ’

‘Ch_u y.i: omj -, My, M Mp. lué’u la khﬁ'i lu:;ing cla hat nhén. -
- nguyén td, nhung khi tinh tedn .néu ding khm lugng
'nguyén t cho tdt ca vén dung : .

B. Bhl tﬁp vidg : .
19.1a) Tinh nang ligng lién két ctia cdc hat-nhdn 1,B va JP;
- 2%9pu. Hat nhdn naa bén vitng: nhat ? Lo

Glal
Nang hwng lién ké’t hat nhén : . .
AE. = {Zmyu +A - Z)m, - mpg g’
Xét 1B : L o
’ " AE = (5:1,007825 + 6.1,008665 - 11,009305)uc?
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AE = 0,08181.931,5MeV = 76,2MeV

Xét 3P _ - '

' AE = (151,007825 + 16.1,008665 ~ 30,873765).931,5
AE = 262,9 MeV ' :

Xeét B9Pu: L |
| AE = (94.1,807825 + 145.1,008665 — 239,052146).931,5
AE = 1807 MeV |
E Nang lugng lién két riéng :

- MB : AE = 6,93MeV
3p . AE,= 8,48 MeV
3%y : AR, = 7,56 MeV B
vay hat nh&n P bén vﬂng nhat -

19.23) Khi bdn hat nhdn nito 1"N b&ng cdc hat a, ¢ thé xdy ra

 trudng hop hqt nhdn nguyén ti bdt Idy hat dan. Tic thoi,

-mjt hat nhén flo rdt khéng bén dugc tgo thanh. Hat nhén

nay lgi phdn rd ngay va chuyén thanh hat nhdn bén cia 6xy.

D6 la phdn ung hat nhdn dugc Rutherford thuc hién ldn ddu
- tién. Viét phiong trmh phdn itag va xdc dinh xem phdn ing
B 'toa hay thu ndngluang Tinh ndang Iu’dng do

Giai
, 'Phuang trinh phén #ng hat nhén :
BN+ jHe o (I'F) »  {O+IH

Khé6i lugng céc hat nhén truéc phan ing:
M = Dy +m,
= 13,999275 + 4,001506 = 18,000747{u)
Khéi lugng cdc hat nhén sau phén dng : |
| M =m,+ rhp
= 16,994746 + 1,007276 = 18,002022{11) > M,



Phdn tng thu nang lugng
Phan nang lugng thu vao :
AE = (M, - M}.c> = (18,000741 - 18,002022)uc’
AE = -0,00128.931,5 = -1,19MeV
19.3a) Thita nhdn rdng, nguén géc cta nang ILtdng biic xa ctia Mgt
Troi la ndng lugng tgo thanh héli tit hidré theo phdn u’ng
tudn hoan sau ddy :

$C+ JH » PN+y ; PN - é3C+ %¢ +v
B3C+ IH » 14N+y i N+ 1H > PO+y;
20 - °N+ ¢ fe+ v PN+ 1H - £C+jHe

aJ Tinh higng hydro bzen thanh héli sau méi gxdy Biét ndng
lugng biic xa toan phan cia Mdt Tréi trong 1 gidy la 3,8.10%).

b) Cho rdng hydré chiém 35% khéi ligng ciia Mat Trdi, hdy
tinh xem dy trit hydré di ding trong bao nhiéu ndm, néu coi
- buc xg cia Mat Troi la khéng déi. My = 2.10%°kg
Gidi |
a) Phuong trinh phén iing hat nhén viét gon :
4;H > sHe + 2% + y
Ning lugng téa ra khi téng Ahc}p moét hat nhan Heli :
8B = (4mp - my, —2m,).c" .
={4.1,007276 - 4 001506 ~ 2.0 000548) 931,5

= 24,7MeV .
S6 hat nhan téng hgp dudc sau mbi gidy :
26 S

N= B . _ 38107 = 0,9615.10%"

B, 247161077 v
Khéi lugng hydré bién thanh héli trong mai giay :

38 ’ :
m=3N,_4% 0%15—1‘(}— = 6,39.10"'kg
N, 60210
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by Thoi gian cén tim : :
30 e
Mss% 2.10 01315 = 1,095.10"%(s)
m  639.10 A
= 3,47(.'1{:)1°'iié'm ~ 3,5,10'° ndm

j v‘t: =

19‘4a) Bom nIuet hach (bom khinh kh1) ding phén u‘ng
D + T — He + n.
“a) TInh ndng Iu'dng toa ra néu cé "1kmol He dufdc tao thanh do
vu nd.. S

b).- Nang:ltigng noi trén tuong dugng voi Iugng thuéc TNT la bao
nhzeu ? Nang sudt toa nhiét cta TNT la 4, 1k]/kg

Cho mp =2, 0136u mr- 3,0160u ; mHe = 4 0015u.
: S Gidi ‘
' ,:«‘a) Ph\wng trmh phén ung hat nhﬁn -
iH o« (H . 4He -+ !n
Nang lugng téa ra khx tao thanh mdt nguyén i héh
—(mn+mw~mue -m, ).c®
= (2,0136 + 3,0180 — 4,0015 — 1,0087).931,5
o ' -"'='18'07~MeV ' TR ‘
Nang lugng téa ra khi tao thanh m6t Kmol héli :
: v AB''='N4.AE =6,02.10%°.18,07.1,6.10™°
=1,74.10"%] ='1,74.10"*%K] -
b) -Khéi lugng thué'c né TNT cén tim :
AE 17,4.10"
Q 41.10°
"= 424;4.10%kg 0,466 Mégaton -~ -

m =
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‘ 19 Sa) Xdc dmh ndng ]uang ctia phan u’ng
7 7L1 '+_1H—-> 4Irie_ ‘ o
Né&u ndang.lugng. lién két riéng cua ’Li va "He tu’dng ﬁ‘ng la
.-5,60MeV va 7, 06 MeV. :
Giii’ '
Nang lugng lién két caa Li:
“AE = 7AE,L,- 7560 39,2 MeV

Nang luang lién két ctia ‘He :
AE, —4AE = 4.7,06 = 2824MeV

Nang lugng téa ra ciia phén ng :
AE = ZAE AEL,— 1728MeV~173MeV ‘

C. Bai tap rén luyén :‘_

'19.1b) Ning lutgng lién ket cﬁa hat nhén 351701 la 298MeV Héy
tmh khé'x luang cﬁa né theo ddn viu -

DS : 34 9’6941(u)

'19.2b) Xac dmh néng hmng cuc tléu chia céc llm‘ng tf y cdn thlét dé '
tach hat nhan benh vé hat nhﬁn cacbon theo nhlmg phan ttng
- a) 913_e -f'v;:o}' .,-—»2‘He+.,,n
b) o %y - 3%He
PS:a)157MeV ; b)727MeV'

19.3b) Biét ring trong mét 14n phan chia hat nhan Z“SU néng lugng
dugc gidi phéng 200MeV, xac dinh :

a) Nang lugng téa ra khi thiéu hiy lkg déng vi U va khéi .
lugng than da cé ning sudt tda nhiét 1a 30kj/g tuang duang
v6i nhiét téa ra cia mét kg U™,
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'b) Kh6i higng ctia ddng vi 29 b phén hiy khi né mot qué bom
nguyén tf tuong duong vdi 33kt Kil6tén thuéc nd tblit (thuéc
" né. TNT) néu duong Tugng nhiét cia tolit 1a 4,1kj/g.

1tén ~ 907,2kg ~0;91.10 ‘kg
DS : a) 8.2.10'°] ; 2,7.10°kg ; b) 1.5kg.6

19.4b) Tinh nang Iueng gidi phéng trong cdc phan iing nhiét hach :

a) (H+3H > n+He
'b) jH+IH B - .n + 3He
o H+M o> IH+IH
d) ;fHé,+“Z"H-e+ ;Her‘ R ;ZC
e) iH+IH - ,He
f) 41H + 2 2e - 3He |
s ) 17.8 MeV; b) 3,26 MeV:  c) 3,86 MeV;

d) 7,27 MeV; e) 23.84 MeV: ﬂ 24,7 MeV

-;;19 5‘7) Tinh nang luqng cédn thiét dé tach mét hat nhén **Ne thanh
" hai hat « va mof hat nhan 12C Bist réng nang ludng lién két

~ cho mot nucleﬁn trong cac hat nhan *Ne, *He va "’C tudng
“ing bing 8,03 ; 7,07 va 7,68 MeV. ' ‘
o BS: 11,9 MeV
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BAITOAN 20: VAN DUNG PINH I.UAT BAO TOAN

NANG LUGNG TOAN PHAN DINH LUAT BAO TOAN
PONG I.UONG TRONG PHAN UNG HAT NHAN

A, Tém it ly :lluyé*: : .
® Phiiong pba’p théng thuong :
Xét phdn ing hat nhan :
X4 BB o AY s kC
1. Dinh ludt bdo toan naug lwgng toan pha‘n trongph&n ai‘ng
hat nhén : N o
ma.c’ + Ko + mp.c® + Kg = mc.C2 + K. + mD.c?‘ + KD ‘
= AE = (ma + mg— m - mp).c” = Kc+ Kp—Kyx - Ks (20.2)
2. Dinh luét bde toan déng bfqng r
ma.V, + mMp. V, = mg. V. + mp.V,

 Truonghop: ¥,=0 - p <&,

PZB = PZC + PZD —2P¢.Pp.cos Q. o PB

mBKB = m¢Ke + mpKp —z‘[— m.m;K, KD cosw (20.2)

o Trudnghdp: Vv, =0;V, =0
=> MgV = My.Vp = mK = myKyy . (20 3)
Dua vao (20.1) ; {20.2) ; [20 3), suy ra : dong nang Ki: Ke: KD
Van téc hat nhan tuong ing: ‘ :
m

VvV =
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S,

B.Baitapvidy:
20.12) Bdn hat @ vao figt:fthdn }* N ddng yén, t&.c6 phdn ting :
a'¥ 7“!‘3 N "04- p ‘Gid thiét cac “hat sinh ra o’ cithg vdn téc v

a) Phdn iing nay thu. hay téa bao nhiéu nang higng ?

b) Tinh déng ndng cdc hat sinh ra theo’ ‘déng’ ndng W, ciia’ hat
dan a. : .

b) Tinh W, theo MeV. o .
™ Biét m(a)-= 4,0015u ; m(**N) = 13,9992u ; m("O) = 16,9947 ;
= 1,0073u .
T s Giai
a) Nang lugng cén tim : ,
' AE' = [(mq + my) ~ (m, + my)le® |
='(4,0015 + 13,9992 - 16,9947 1 0073) 931 5
=-1,21MeV - ol et
. Phén dng thu nang hidng gia tri 1,21MeV
b):: Binh Iu;ﬁt bao toan dong higng : '
m,. Vo = (m, + my). v o
m,v

' ‘>v=—2%_ -y, :vantéc hata
m, +m, B '
Béng néng hat a:

Péng nang hat ‘nhﬁn Oxi : :
(2)

W, = lmo.vz = J_mo(__x{l__‘.,_)z

. , 2 m, + mp .
Dong néng hat préton (hat nhan Hidrd). -

Wp = -;— mpv ' = o (3)

178



Tit (1), (2) va (3), suyra: ~
moma
° (m, +m,)
__169947.40015 . 17
(16,9947 +10073)% ° 81

‘m,m, w

p
Wp=—Wp~—l
m, +m 81

c) Dinh luat bao toan ning luang toan phan
AE =W, + W, - W,

AE= (1 _gw, =-Tw,
81 81 . 9

W, = -2aE = 2% ! 1,56 MeV

.20.2a) Trong'— phdn ing N (a, p) déng h&ng cia hat a béng
K, = 9,7MeV. Xdc dinh géc giita cdc phitong chuyén déng ciia

hat a va cia prétén néu biét déng ndng cia préton la
Ky=7,0MeV.

Gidi ,
Phuong trinh phan ing hat nhén :
uN 4 iHe o 1H + 30
Goi f’u =mv, la d6ng lu’dng hat o, PZ = 2.m,,. K‘,l
‘i v
Goi

nhéin oxy, PZ = 2. ;. Ko

g
o =

mvH 1a dong lufdng hat préton, PH = 2.my. Ky

=m¥, 13 dong lugng hat

Theo  dinh luat bao toan dong
lugng : ~

=pH +§0>‘
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P?, = PZ,H + P, —2.P},.P;.co'sqj
= mK, =myKy + m K, -2 :m-HmaKHKd ~COSQ
binh luat bo toan nang lugng goén phén :
 mnc? + m(;c2 + K, = myc? + Ky + mec? + K,
K, = (my +m, - my - mg)c* + Ko - Ky
K, =(1.4003074 + 4:‘0026037‘—- 1,007825 — 16,999133).
o .. .. ..931,5+9,7-7,0=1,507 MeV
= 171507_170+497 zmcos(p '
= cos¢ =0,612
¢. =52%

U

20.3a) Cho phdn ting : ;*N+ a— (H+ YO, néu déng ndng cia O
la K, = 1,37MeV va prétén bay dudi géc a = 60° so voi
phitong chuyén déng cla hat a, cd ndng }u'dng K, = 7.7MeV.

-~ Tim- dé‘ng nang ciia prétén. : :
. ‘ © Giai
- Phuong trinh phén iing hat nhén :
' BN + ‘He RN V}H + 17O
Goi P, =mv, la d(}ng- lugng hat o, P? = 2. m,. K‘l
A Goi 13,'{ = mi?u la déng lugng hat préton P}z, = 2.mu.Ky
B Goi P =mv, la dong lugng hat nhan oxy, Ps = 2.m.K,

.‘ Theo dmh luét bao toan dong luang
. P =Py + P
' P,,_PH+W -ZPHP coscp

. .3 muKu = mHKH + m(xK - ZJmHm K”K S(p

Dinh luat bdo toan nang lugng todn phan : .
mye” + m .G+ K, = mye? + Ky + mye? + K,
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=(mN+m(1“mH_mo)cz"'Ku—KH-‘ .
K, = (14003074 + 4,002603 —.1.007825 - 16,999133)931,5
+9,7 - 7,0 = 1.507 MeV

= 1712 =1Ky + 47,7 - 2 1.41({{."77.‘

= KH—1578KH+564 =0

= Ky = 5,47 MeV hoac Ky = 10,31 MeV > L(e, (laal)
vi phdn ing thu nang lugng. » o

.S :.,‘a,

204a) Cdc protén co déng nang 1,0MeV bén phd mot bm litium.
gdy ra phan itng hgt nhén p + ’Li = 2 ‘He. Tim ding ning
ctia méi hat a va géc giita cdc phiong bay ciia ching, néu su
bay xdy ra déi xiing d6i vdi phuong ctia cde préton bay.
Phuong trinh phdn ng hat nhéan :
H o+ L 5 23He
Goi P,; = mv, }a déngb lucng hat préton, PH_"= 2.P,.cos ¢
> myKy = 4mK,.cos’e (1)
Goi P, =m¥, la déng lugng hat o, P?, = 2.m, K,
Goi P, =m¥, la dong hugng hat a, P%, = 2.m, K,
Theo dinh lu4t bdo toan ning lugng : *

AE = 2K, - Ky (2)
Tit (1) va (2), suyra:
cos’p = —TuKu
2m,(AE + K]
K. = AE + Ky
o 2

AE = (My + my; — 2m ).c?
o= (1.007825 + 7,016004 — 2.4,002603).931.,5
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AE = 17,35 MeV
w2 Ke %917 MeV -
= 08P = e _00825
T ,/a(1735+1)
= ¢ =8° :
Vay géc cén tim 1a : 2<p =170%
C. Bhitdp réuhiyén:
20.1b) Tim van téc cdc san phﬁm cta phan Ung : _
3B+ ',,n—» 4He+ 7Li ‘sinh ra do tuong tac ciia cdt notron
rﬁ’t chﬁm vei céc hat nhan "Bo dlmg yén.
' DS Ve =0,92.10m/s ; Vi = 05310 m/s.

20.2b) Céc phot6n c6 dong ning 1,6 MeV bdn phd mét bia litium,
: gdy ra phan tng hat nhén : :

p + 'Li = 2 *He. Tim dong nang cﬁa mbi hat a va gic.gilta

céc phlm’ng bay cia ching, néu su bay xéy ra dm xing d6i

“ v6i phudng cla cic phétén bay. - :

: DS 9,48 MeV ; 148°.

3b) Mét hat a c6. dong nang 5,3MeV g4y ra phan ung hat nhan
~ *Be (o, n) *C-ma nang lugng’ cia phén ng 1a : + 5,7MeV.

Tim dong ning cua ndtrﬁn bay vuong géc vai phlIdng chuyén
ddng cda hat ‘a.

DS : 8,5MeV.



'@BAITOAN21:  MQTSO DﬁfTH' |

21.1)

a)

b) . .
" "heli c6 van t6c vuéng géc vdi véan t8c prétén va c6 déng '

c}

21.2)

o

c)

21.3)

. a).

Nguoi ta dung prétén ban pha hat nhﬁn beri. Hai hat sinh ra -
lahélivaX: 'H+ 9Be - iHe +X -

'vV1et déy di phan, ng hat nhan (ghl thém cdc nguyén tu s6
Z va s6 khéi A ciaX 8 vé phc’u)

Biét ring Be ding yen, prétén.cé dﬁng ning Ky = 5,45MeV;

nang Ky,= 4MeV. Tinh dong ning cua hat X.

Tinh nang ligng ma phan ing téa ra. ‘Cho rang d6 16n cia
mét hat nhan (do bing don vi u) xdp xi bang 6. khm A cﬁa
né. (D& TSPH93 - P8 23)

Ngudi ta dung préton cb dﬁng nang K,, = 1 6MeV bdn vao hat
nhén du’ng yén 7L1 va thu dudc hal hat glﬁ'ng nhau cé cung

dﬁng nang. \
Viét- phuong trinh cta phén ing, gln 5 céc nguyén ti s6° Z‘ :

v vasokh61A
b

Tinh d§ng ning K cia ‘méi hat _ -
Phéan u'ng hat nhan nay téa hay thu n&ng ludng, nang hwng

- nay c6 phu thuég vao dong nang cia prétén khong ?
-d).

Néu toan bd d@ng ndng cia hai hat thu dugc & trén blé’n, ‘
thanh nhiét, thi nhiét lugng nay cé phu thuﬁc vao dong’ nang ‘
cda préton khong.

Cho m; = 1,0073u ; my; = 7 ,0144u ; ma 4, 0015u, vai ddn vi

'khé6i lugng nguyén ti u = 1,66055.10° 27kg . 934MeV/c (Dé

TSDH 93 - DBé 27) -

Dudi tac dung cha b'UC Xa gamma, hat nhe‘m cda cic déng vi )
bén cia jBeva cia ;2C c6 thé tach thanh t4c hat nhan heli -

3He vasinh hoac kh6ng sinh céc hat khdc kem theo.

" ‘Vlet phlmng trinh phén ng cia cac bién d61._do.
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b)

21.4)

a)
b)

o

21.5)

a)

b)

180

Xdac dinh tdn s6 t6i thleu cia cdc lugng ti gamma dé€ thuc
hién dugc céc phén ng d6. Cho kKh&i higng cac nguyén t :
mg, = 9,01219u ; my, = 4,00260u : meg = 12,00u ;
m, = 1,008670u ; 1u = 1,66055.10’kg. va h = 6,625.10™J.s ;
¢ = 3.110°m/s. (Dé TSPH 93 - D4 56)

M6t hat nhan nguyén td hydré chuyén
dong vdi van t6¢ Vdén va cham véi v
hat nhé&n nguyén ti liti. jLiding yén '
va bj hat nhan liti b4t gi@t. Sau va cham
xuét hién hai hat o bay ra véi ciing gia
tri van téc v' (v’ <<c). Quy dao cia hai
hat o lam véi dudng kéo dai cia quy
dao cua hat prétén mét géc ¢ = 80°.

Viét phuong trinh ciia phan ing hat nhan.
Thanh 14p hé thic xéc dinh méi lién hé gida cdc gia trj sau
day : cdc véan t6c v va v’; géc ¢; khéi lugng m cia hat nhan
rguyén t& hydré va m’céa hat a.

Ching minh ring déng nang ciia cdc hat a sau tudng tac 16n

" hon déng nang ciia hat nhdn nguyén t& hydrs :

o) Gidi thich ‘ma khéng cdn tinh todn, sy bién thién ning
. Idgng d6 nhu thé nao ? A
B) Tinh vén téc v theo dé hut khéi ctta cdc hat nhan truéc
va sau phan dng.
Cho m, = 1,0073u ; myy = 4,0015u;.  m’y, = 7,0144u ;
. u=1,66055.10"kg. (bé TSDH 93 - bé 62)
Ngudi ta diing prétén bdn pha hat nhan beri ($Be). hat nhan
sinh ra héli va liti. :
Viét phuong trinh phdn dng. '
Cho réng d6 16n cta khéi lugng cia mét hat nhan (do bing
don vi u) xdp xi bing s khéi ctia né. Tinh dong nang cta
hat liti.. Biét rang Be ding yén, prétén cé dong nang



" Ky = 5,54MeV; ‘haki cé vén tb’c vudéng goc v6i van téfc cta

- 21.6)

a)
b)

prétén va cé dong néng Kye = 4MeV (PHQG TPHCM 96)
Hat nhan phéng xa. 234U phét ra hat a. .

Viét phuong trinh phén ra phong xa.

Tinh ning lugng téa ra (dudi dang déng nang cha hat ava
hat nhan con). Tinh dﬁng ning va van téc caa hat a va hat

nhén con. ‘
Trong thitc t& ngudi ta lai do 'd\idc dang nang cha hat o ¢hi

.bing 13,00MeV. Sy sai léch gn'ia gid tri tinh todn va gia tri

do dugc d6 da dudc glél thich bﬁng yiéc phét xa bic xa y
(cuing véi hat o). Hay xdc dinh budc séng cta bic xa .

"Cho: m (U234) = 233,9904u ; m(Th230) = 229, 9737u‘ ;.

21.7)

21.8)

a)
b)

= 4,00151u; u = 1,66055.10%'kg . (PHSP Vinh - 96).

Su dung cdc dinh ludt béo toan trong phén ung hat nhén hay
tinh ‘ddng nang. ctia hat o va hat nhén con trong phéng xa o

cua radi. v
Cho biét ;- m(Ra) = - 225,977u;  m(Rn) = 221,970u;
, M(a.) '=4,0015u ; 1u = 931,5MeV/c’
Hat nh&n phéng xa ,,4°Po phét ra hat a, ¢ chu ky ban ra
138 ngay ' ' "
Viét phlidng trinh phﬁn rd ciia Po.

Ban d4u c6 1kg chdt phéng xa trén, " héi sau bao lau ligng
chat phéng xa chi con 10g. :

‘ Tinh néng lugng téa ra (theo don vi Mev) khi hat Po phan ra. .

c)

21.9)

Tinh d6éng nang (theo don vi Mev) va van téc cda hat a va

‘hat nhén con (theo don vi m/s).

Cho biét : = 209 9828u ;. m, = 4,0026u ; m, = 205 9744u ;

“tu = 1',66.10 kg = 931Mev/c? . (DH Ngoai Thuong 96).

Dung prétén cé déng nang K, =.1,2MeV ban vao hat nhén

-7Li ddng yén thi thu dugc hai hat gidng nhau 3 Xc6 cung

déng nang.
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. a) Viét phufdng trinh phén Ung, néu cdu tao cda hat nhan dugc
. -tao ra, . . -

b) Phén iing nay téa hay thu bao nhiéu ning lufdng ? ‘

¢) Tim nang lugng tda ra khi t6ng hgp mét gam hat nhan X.
-d) Tim ddng nang cda mdi hat nhan X:

' Cho my = 1,0070u ; my; = 7,0140u ; my, = 4,0015u ; védi mot
don vi kh6i lugng nguyén ti¥ u = 931MeV/c?, s6 Avégadré
Nx=6,022.10"mol? (PH DPa Néng - 97)

R 21 10) Hat o cé dong nang W, = 4MeV bén vio hat nhan nitg. ditng
: yén gay ra phan xmg a o+ N 5> H o+ X

a) Xéc dmh hat nhan X e L C
'b) Tim ndng higng cua phén ing hat nhan (theo don vi MeV)
‘ t:) .Hai hat sinh ra c6 cing déng ning :
- T~‘1m vén t6¢ méi hat. 4
B- ’I'img&: tao. béi hal hat bay ra sau phan tmg

Cho biét : v
S Mg = 4,00260311 v M= 1‘4,00307411';'
Y
my = 1,0078252u. ; mx=<16_,999133u,; .

1u=1,66.10kg =-931,%\Mev .

(NT hmmg-'- 98)’
21.11) Pdng vi 24U phéng xa a ble:}}gnh théri (Th). |

. a). Viét phuong trinh phén ing (qui tdc d;ch chuyen)
'b) Phan tng trén téa hay thu bao nhiéu nang lufung ?

"¢) Néu sén phdm phéng xa chi c6 théri va o (khéng kem theq
~ 7) thi dong ndng va vén t6c méi hat a va Th la bao nhiéu ?

© Cho m o = 4,0015u ;. my;;, = 233, 9904u ; My = 229, 9737u .
1u 931MeV/c?t. (GTVT - 98) e
21.12) - '

1. Hay héu va gidi thich céc qui tic dlCh chuyen khi phdng xa
a B, B,y (khéng can néu v1 du).
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< 2. Urani 238 phén ra thanh théri theo chudi phéng xa sau :

B g
‘mU 5 Th 5 Pa > US Th

a) Viét déy &t chudi phong xa trén (ghx thém A, Z clia c4c hat nhan)

b) Chudi phéng xa trén con ti€p tuc cho dén khi hat nhén con
la déng vi bén Pb 206. Héi *33U bi€n thanh 235Pb sau bao

nhiéu phéng xa a va B (GTVT Ha Néi - 96)
21.13) . ' , o
a) Hat nhan 238U qua még;d.@y ﬂgt_}ép-g xa a‘vé B bién thanh hat
- nhén z°°Pb ;

Trong qué trinh dé c6 bao nhiéu hat nhﬁn héli va bao nhiéu
- electrén dugc phéng ra ?

b) Coi réng mdi hat nhdn U235 bi phdn hach s& cho mét ning
lugng 215MeV. Hbi néu 1kg U235 bi phﬁn hach hoan toan sé
cho bao nhiéu Jun (J) ?

Cho : s6 Avbgadré N, = 6,023.10?°mol” ; dién tich electrén
-e =-1 ,6.10° 1*’C (PH Qudc Gia - 98)
21.14)
1. Xaéc dinh hat nhﬁn X trong phén ing hat nhén sau :
®Na + X — %He + ZXNe _
Phén ng hat nhan trén thuéc loai tda hay thu nang higng ?
Tinh d6 16n cia ning lugng téa hoac thu dé ra eV. |
Cho bi6t khéi lugng cdc hat nhan 2Na = 22,9837u ;
‘He = 4,0015u ; ®Ne = 19.9870u ; !H= 1,0073u ;
u = 1,66.10”’kg = 931MeV/c*.
2. Radf 22°Ra la nguyén t& phéng xa o, né phong ra mét hat a
va bién ddi thanh hat nhan con X. .
" a) Viét phudng trinh phén tng. Biét chu ky ban ra cta radi
L la T =1570 nam. Hay tinh dé phéng xa cda 1g radi. Cho
T ¢ Avogadro Na = 6,022.10”mol ™.
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b) Phdn itng trén téa ra moét ning 'l'ut‘,mg Ia 2,7MeV. Gia su
ban ddu hat nhan Radi ding yén. Hay tinh dong nang
cia hat o va clia hat nhén con sau phan dng. Coi khéi

“ lugng nguyén ti bing s6 khéi... (DH Thuong Mai - 98)
21 15) Cho phén ing phan hach urani 235
In+ ﬁgsU - 144Ba + NKr o+ 3 n + 200MeV

(1MeV = 1,6.10° ”J)
a) Xac dinh céc s§Zva A trong phuong trinh phan ing.

b) Tinh nang lugng E téa ra khi phén hach 'hét mét t4n uran
235 theo don vi jun (J). Néu 20% nang lugng niy bién thanh
nhiét nang A thi A bing bao nhiéukwh 7
c) Tinh d6 hut kh6i AM ciia phén uing theo don vi u, biét
“uc® = 931MeV. . :
21.16) Biét d6 hut kh&i khi tao thanh cdc hat nkian 2D, jHeldn Tugt
la Amp = 0,0024u ; Amy, = 0,0083u. Hay xét xem phin ing :

2Dy D> - (He + In

la phén ing téa hay thu nang lugng ? Tinh néng lugng téa ra
(hay thu vaoe) khi tdng hgp dugc 24g He tit phdn dng ‘trén.
Cho biét u = 931MeV/c® ; N, = 6,02.10%mol .
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« HUGNG DAN GIAI
21.1) Cic phédn @ng hat nhin :
Goi A, Z lan lugt 1a sé kh6i va dién tich cia hat nhan X.
Phuong trinh phdn @ng hat nhén :
H+ !Be - sHe + 95X
Theo dinh luat bdo toan s6 khéi va bao toan dién tich :
1 + 9 = 4 + A = A =6 '
1 + 4 = 2+ Z =>Z =23
Vay hat nhén X la hat nhén liti s6 khéi 6 sé thi tu 3 SLi.

a) Goi Vi Vye Vi ldn lugt 12 van téc cia hat nhan hydrs.
héli va liti.
Goi Py. Py, Py; 14n lugt 1a dong lugng ctia hat nhan hydrs,
hali va liti. ’
Theo dinh luat bao toan déng lugng _
trong phan ng hat nhén ta ¢6 : P,

Py = Py + Py
Theo dau bai Py vuodng géc véi Py, ta P,
c6 gian dd vectd hinh bén.

Theo dinh ly Pitago :
P = PPy, + PZH’
& my v = MeVihe + My

: 1 1 ; 1
= my é mLi-Vzl,i)=mHe( i m”e.v‘“,,] + mpy( E mH-VZH)

= m ;. Ky = mp K, + my K
bdng nang cua hat Li :
MoKy + my Ky

Kli =
my;
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L4y gan ding :

Mye=4u ; my=6u ;. .my=1u
4u(4) + 1u(5,45). |
6u

b) Néng lugng ma phén Ung téa ra : .
Theo dinh ludt bdo toan nang hIOng toan phén ’
AE1+KH-AE2+KHe+KLl '
v6i AE,, AEz lan lugt 1a néng luong nghi cia cac hat nhém
_ trudc va sau phdn dng.
'Ta ¢6 ning lugng ma phén tngtdara: -
~AE; - AE; = Ku + Kye —Ku = 2,—125_MeV. :

= Ky = = 3,575 MeV

21.2)
" a) Vibt cdc phu'dng trinh phéan ﬁng hat nhan :
Goi A, Z 14n lugt 1a s& khéi va dién tich clia hat nhén X.
PhtIo’ng trinh phén ﬁng hat nhén

H+ i - ZX o

~ Theo dinh luét béo toan s6 khdi va bdo toén dxén tich
1 + 7 = 2 A => A = 4 '
1 + 3 = 2Z = Z

Vay hat nhén X 1a hat nhén héli s6 kh6i 4 s6 thd tu 2 ‘He

b) Tinh dong ning ca mébi hat nhén :
Goi my, Mye, my; 14n lugt 1a khéi luang ctia hat nhédn hydré,
héli va liti. 4

Nang lugng toan phén__trudc phan ting :
E = (my; + my) ¢ + K _

Ning ligng toan phén sau phan ng :
E’ = 2(mpe ¢’) + Kije
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" - Theo dinh luat b3o toan nang lugng ta cé :
E = F : .
& (my; + my) ¢ + K = Z(mHe c?) + 2Ky,
Dong nang KHe cua mﬁt hat nhan héli ;

Kye = 5 {(my; + mH —2my,) ¢ + Kp]

= 1 (o, 0187(931) + 1,6] = 9'5MeV

7 c) b6 blen thién khéi lugng céc hat nhan trong phan uing :
. © Am = (my + mp) ~2my,
=0,0187u >0 ,
Phédn l.mg hat nhan nay téa néng lugng AE
- Tach:
o AE = Amc? ‘="04,01-BA7 uc? = 0,0187(931) Mév_ '
~AE =17,4 MeV

, Theo cac cong thic trén ta nhan thay phan nang lugng téa
ra khéng phu thuoc déng nang K, ciia hat Proton '

" Mat khée :
‘ AE = 2Ky, — Ky = 2(9,5) - 1,6 = 17,4 MeV
d) Theo ket qué cdub ta c6 : | |
Q =2 Kie |
= Q = (my; + my -2my)c® + K, = 2(9,5) = 19 MeV
Vay Q phu thudc vao dong na’n'g K, cta prétén.
' 21.3) Viét cac phuong trinh phan uing hat nhan :
Goi %X 1a hat nhan sinh ra trong sy tu’dng tac gura 9Be
v@i tia y.
'Goi n la s6 hat nhan %He sinh ra:
Phuong trinh phén ting hat hhén :
iBe + y — miHe + 92X
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Theo dinh luéit bao toan s& khéi va bdo toan dién tich :
9 = 4n+ A
4 = 2n +2

Theo d4u bai i 1a sé nguyén dwng van>2

Suy ra :

[}
1]

I

n 1
Z= 2
A=5

an(’mg hqp Z= 2 A=5 khﬁng xay ra’ phan ing. Hat nhan
héli khéng c6 déng vi.

Vay phuong ‘trmh phdn ung la :

i

n 2
Z=20
A 1

1]

Be + 'y > iHe +%He + !n (1)

Tuong ty, ta cé6 phuong trinh phén itng do tuong tac gn‘!a %C
v@i tia v :

2C + y — 3He +‘He+ 1He
a) ‘T4n s6 t6i thidu clia cdc lugng td v :

Niang lugng ma phdn idng (1) thu tmh theo hé thic
Anhxtanh.

AE, = (mig, ~ 2 mHe - m,) ¢?
=(9,01219 - 2.4,00260 - 1 00867) 1,66055.10'2.(3.10%?
= 2,523.10° ‘3]
Néng hrcjng (:ua luqng tdy:
g = hf
~ Pé phan ung (1) xdy ra :
ez AE,|
Suyra:

IAE,|  2523.10 H "
f, > b T eaean W = 0.38.10"'Hz
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Vay tdn s6 t6i thiu cia cac lugng ti y 1a 0,38.10°'Hz. Khi do
cac hat nhan sinh ra khéng c6 van téc.
Tuong ty triuong hop phdn dng (2)
AE, _3my, -m,

f, >
2 h - h

€% =1,762.10"Hz
21.4) .
| a) Phuong trinh phén tng : ‘ o
 H4 ;Li N 3He + ;Hé '
b) - Hé thdc xac dinh méi lién hé gitav, v', ¢, m, m’.
Goi Py = my. ¥ ' la dong lugng cta hat nhan hidré :
Goi P,=m, ¥ la dong lugng ciia hat « (hat nhan héli).
Theo dinh_luét bao toan dong hugng ta c6 : '
B, =B, +P, (1)
Biéu dién (1) bang gidn dé vectd
hinh bén : N
Do: vi=v,=Vv v
Nén A ABC cén tai A, -
Suyra: ‘A
BC=2.ACcos ¢

= mpv=2m.vicose (2)

c) af Tabé: )

Wd = mpVZ (3)

[SCRN

- R ,
Wy = 2{Wy,) = 2. 5 m,vi= m,v? (4)

Po bién thién déng nang :
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21.5)
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Phén tng trén c6 d6 hut khéi :

Am = iri‘l, + my; - 2m,
Theo dinh luét bdo toan ning hwng toan phan

Wd + AE = W’y
Vay dong nang ciia hat o 16n hon d6ng nang cda hat prétén
phdn dong nang thém la phén nang lugng nghi AE tng véi

. d6 but khéi Am trong phan @ng.
B/ Tacéh:

AE = Am.c? = 0,0187u.c® ~ 0,0187.(931.) MeV
Tu (4) suy ra.;

ZAWd ,Q 0,0187u.c’
316mp 3.16. L0073u

v = 0,0183.3.10° = 3,25.10'm/s -

Phuong trinh phdn dng hat nhén :
1H+ 5Be —  4He + SLi
Vdy hat nhdn X la hat nhan dotéri s6 khéi 6 s6 thd tu
ﬁLl

Goi Vy, Vo, Vi 14n lugt 1a van téc cha hat nhan hydré, a
va liti,

Gm PH, . P, 14n lu'dt la dong hIdng cua hat nhén hydrd,
a va liti.

Theo dinh luat bdo toan déng lugng trong phdn ung hat
nhén ta c6 :



Py = P+ Py
Theo dau bai Py vuéng
goc véi P, ta c6 gian dé
vectd hinh bén.
Theo dinh ly Pitago :
P=P, 4P

2 2. 2 2 2.2 -
MoV T MyeVHe + MGV

1 1 2. Y S
= my( 3 my;.v2y;) = My > Myie.V2he) + My > mi;.v’y)

= mu.Ku = ma.l(,,i'+ mH-KH‘
6K; = 4.4+1554
= KLi = 3,95 MeV

U

21.6)
a) Phuong trinh phén iing hat nhén :
4 LR 3He + “30Th
b) Nang lugng téa ra : :
AE = (my ~ m, - my).c°
=0,01519 u.c’ = 14,15 MeV .
Binh luét bdo toan dong lugng :
m,.v, = M.V,
= m.Ky=mpKp
= 4K, =230 K, )
Ma: : ) e
AE =K, + Ky = 1415 - (2)
Tu (1) va (2), suy ra : P
K_Th =0,242 MeV ; K, =13,91 MeV

2K, o ;o
vV, = \/-_“ = 2,59.10" m/s .
K Y o, .

4,5.10° m/s

VTh
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21.7) S
‘ Phuong trinh phén ding hat nhan :
| “Ra —  ZRn + iHe
Nang hrdng téara: |
= (Mg — M, - mRn) c? = 5,12 MeV
Binh luat bio toan déng luang '
M,v, =mgyVry = m, K, = mﬁ,,;KR,,

= K, ~555Kg, (1)
Ma: o :
AE =K, + Kg, =5,12 ()
Tit (1) va (2); suy ra :
K. = 502938 MeV ;. Kinp =0,00072 MeV
21.8) .
a) Phuong trinh phdn dWng hat nhén : .
2Z4Po > - 3He '+ 5P
b) Binh lu4t phéng xa :
m = lﬁo-e'M = t= ~—T—ln Mo
In2 m
138

= —-_1n10% = 917 nga
0,693 gay

Nang lugng téa ra : - 7
' = (Mpy — My - Mp,).c" =54 MeV .
Dinh luat bdo toan déng lugng :
m,.Ve = Mppvp, = m K, = mp,XKp
= K, = 515K, (1)
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Mat khac : ,
AE =K, +Kp,= 5.4 (2)
T (1) va (2), suy ra : ' o :
K, =5,297t MeV : Kp, =0,1029 MeV

Vg = 351 = 1,6.10" m/s
. Vm,

Cvep = 3,1.10° m/s
21.9) f ’
a) Phuong trinh phan ﬂﬁg hat nhén :
"!H+ Lio> 2 He
Hat nhan héli cé 2 prétén, 2 no‘tfén.
b) Xét : ‘
AM = m; - my; - 2m, =0,0184u >0
phén dng téa nang lugng '
Phén ning lugng tda ra : ‘
AE = AM. c¢* = 16,758 MeV
c) Nang lugng tda ra khi téng hgp 1 gam hat nhén héli :
AR - 802.10%.16758 '
- 8
= 12,62.10° MeV = 0,202.10"%] .
d) Theo dinh luat bao toan nang lugng toan phin : -
AE = 2K, - K, ‘ o

= K, = % (AE + K,) = 8,979 MeV '

21.10) _
a) Phuong trinh phdn \ing hat nhan :
;He  + N > H + JO

Hat nhan X la hat nhan nguyén ti oxi.
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b) Nang luahg cia phan dng hat nhan :
(m + my — my — mp).c* = -1, 193 MeV
Phén 1ng thu néng lugng. v
‘Pinh lugt béo toan ning hmng toan phdn:
AE = Ky +Ko - K, | '
Véi: K,=W,=4MeV

Ki=K,=K = K= 5&}‘5 = 1,403 MeV

Vi = . 1;64;10»7 m/s

va ='

0,399.10" m/s -

Dinh luat bao toan (déng ludng :
m(1 .‘7 = mH vH + m0
P%, =P?%; + P%, -2. PH P, coscp

/

= mg Ko =myKy+ mK,
L S -2,/mHm KHK .08 .
=> myK, = K(mu +Mg ~ 2 \/—Hl—ﬁ;.cosgp)‘
> 44 =140 4+17-2.V17cos¢p
> clos'(p CLezdy T ¢~ 37,16° = 37°
Viy gbc'tao bos hai hdt prdion va hat ihan oxi'sait phin dng 1 ;

: ;Ul.:,_

B =180°~ p-=143°
21.11) |
Phuong trinh phan Ung hat nhén '
MU > fHe + WTh
AM'=my-m, - 1 mr, = 0.0152 u > 'o |
Phan Uing téa nang lu’dng 4
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~ Nang lu’dng tébara:
= (my - m, ~ may).c’
~ 001519 u.c’ = 14,15 MeV
Dinh lut bdo toan déng lugng :
MV = Mppvn D Il}a—ka = mp-Ke,
= 4K,=230Ky = n
Ma : ‘ - ‘A
AE =K, + Kny = 14,15 (2)
Tit (1) va (2) suy ra : »
Kn = 0242 MeV ;', Ka =13, 91 MeV

V= Z.K“ = 259107 w/s

m,

 Vm = 4,5_.1()5,3 m/s

21.12)
1. (Xem gido khoa)
2. a) Phuong trinh phan ing hat nhén

238U _) ‘» ; He + 234Th
BTh 5 %6 o Bpg
'za4pa‘ o= e _) 2y
) 234U - 4He + zaoTh
b) s Th > 2%%Pb + i He + m° 1@
230 = 206 + 4n ) L '
90,=82+2n—m - R
= n=6 ; m=4 .
Vay ?**U bién thanh chi 2"“Pb sau 8 lan phong xa a va 6 lan
phdéng xa B : : ,
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21.13)
a) Geim va n la s6 hat « va p~ dudc phéng ra :
Phuong trinh phén dng hat nhdn: "
U > mjHe+ n% e + f,g_GPb

Ap dung dinh luét bdo toan s6 khéi va bao toan dién tich ta

- 238 = 4m + 206
co :
92=2m-n + 82
= m=8; n==6

Vay c6 8 hat nhén héli va 6 electrén phéng ra.
'b) S6 hat nhan U235 c6 trong 1kg U235 : ‘
222_3:2130;’.12 = 2,563.10%
Ning lugng téa ra khi 1kg U235 phén hach hoan toan :
'Q =215.n = 5,51.10°° MeV '
=5,51.10°%1,6.10™"° = 8,817.10"* |

N = EIA .‘1.03 =
A

21.14) ’
1. Phuodng trinh phan \ng hat nhan :
BNa + 34X > $He  + ¥Ne
Theo dinh luat bdo toan s6 khdi va bio toan dién tich ta c6 :
23+A=4+20
) {1‘1+z=z+10
= A=1; Z-=1 :
Vay hat nhan d6 chinh 13 ,X = H
Tacod:
Am = my, + My — My, - My, _
= 22,983u + 1.0073u - 4.0015u — 19,9870u
Am = 0,0025u>0
Vav phan \ng téa nang lugng.
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Nang lugng tba ra la :
AE = Am.c? = 0,0025. 931 = 2,3275 MeV

AE = 2,3275.10° eV _
2.a) Phuong trinh phdn dng hat nhﬁn

226 4 AX
8s Ra — ,He +72

¥

Theo dinh luit bao toan s& khéi va bdo toan dién tich ta co :

226 =4 + A. ’
. 188=2+2
= A=222 ; Z=86
Vay hat nhan d6 uhmh la 22X =22Rn . '
" S6 hat nhan N, trong 1 gam radl : -
N,= D&
A :
D& phéng xa H, ctia 1 gam radi :
N, In2
‘Ho = A.N = ,——6—-.'—'—
TR AT
23 -
= H,= In2 6,022.10

1570.36525.86400 226
= H, = 3,728.10'° Bq
b) DBinh luat bdo toan dong lugng :
' m,. V, + Mg, Vg, =0
= v; = Mg VRo ‘ (1)
. ,

BDinh luat béo toan ning lugng toan phan

E = K +KR”
1 . 1 ,
E = ému.vﬁl + -?-;mR,,.anv - (2)
Tu (1) va (2). suyra :
K o= M E
~ “ .m,‘ + mR'l
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K, = 222.2.7 - 2,65 Me‘V‘

% cae222 0 T

Keo = 2B _ 505 Mev
m, + Mgy

21.15) N
Binh luat bao. toan dién tich va bio toan s6 khdi :
1+235=144+A +3 = A=9

92 =7 +36 = Z=56

b) Nang lugng téa ra :

E = -%_N:A.zoo(MeV) ~
= M.s,oz.m”.zoo = 5,12.10*° MeV
.235 ’ : !
E =8,2.10"]
_ Nhiét nang :

_ i :
A =20% E = 1,64.10'% = 2,2.10' KWh
c) D6 hut khéi ctia phén ung : :

Am:é—? = 200 M‘:v — 02148 W

c c

‘21. 16)

b6 hut khéi ctia phén tmg
Am 2mp—m,- m,,—Ama-ZAmD

= (0 0083 - 2.0 0024) u
Am =0,0035 u > 0 : phdn iing téa ning luang

Nang lugng téa ra khi tdng hop 1 hat nhan ;He :
AE = Am. ¢? = 0,0035.931 MeV = 3,2585 MeV

Ning lugng tda ra khi tdng hop 24g héli :
E = —;\% N, AE = 157.10% MeV
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