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LOI GIOI THIEU

Gido trinh ”Thuc hanh vat Iy dai cuong II “ 12 hoc phan thuc hanh tiép
theo ctia chudng trinh thuc hanh vat 1y dai cuong. Trong chuong trinh thuc
hanh vat ly dai cuong I sinh vién da dudc lam quen vdi cdc phuong phap
thuc nghiém Vat ly c¢o ban. Pugc lam cdc thi nghiém du6i dang khao sat
hoic kiém ching cdc hién tugng vat 1y, cdc dinh luat vat 1y lién quan dén
cdc phan co, nhiét, dién va quang hoc ctia vat 1y cd dién.

Hoc phan “Thuc hanh Vat Iy dai cuong II” nhim trang bi cho sinh vién
nhitng k§ nang st dung va khao st cic hé do ludng phic tap st dung cac
thi€t bi va phuong tién do ludng hién dai nhu cdc cdc mdy do, d€m tin s0,
dao dong ky dién tlt, dic biét 1a cdc hé thdng do ludng ghép ndi v6i may vi
tinh PC. Sinh vién ngoai viéc phdi nim bit dudc ban chat vat 1y cla céc
hién tugng khio sat con dudc 1am quen véi viée xit Iy cdc két qua do ludng
trén mdy tinh PC nhd cdc chuong trinh dd duoc cai dat sin.

Gido trinh : “Thyc hanh Vat 1y dai cwong I1” bao gdm 10 bai thuc tip
dugc sdp x&p nhu sau:

Bai 1. Co hoc chat diém, hién tudng phach: Khao sat va nghiém lai
cdc dinh luat chuyén dong ciia chit di€ém, va cham dan hdi. Khio sat hién
tugng phach nhd thi€t bi do ghép vdi may vi tinh PC.

Bai 2. Co hoc vat rin: Khdo sit va nghiém lai cdc dinh ludt chuyén
dong ciia vat rin. Po gia téc trong trudng bing con lic todn hoc. Po mo
men qudn tinh cda con lic vat 1y. Khio st chuyén dong ti€n dong clia con
quay hdi chuyén.

Bai 3. Mdy bién thé: Khio sit va do dac cdc tham s6 clia mdy bién thé
1 pha § cic ch& do khong tdi, ch& do c6 tai va ch& dd ngin mach nhd hé
thong do ghép n6i mdy vi tinh PC.

Bai 4. Po tir trudng: Khédo sdt va do tr trudng trong mot 6ng diy bing
mdy do tif trudng va bing hé do ghép ndi véi mdy vi tinh PC.

Bai 5. Po van toc clia 4nh sdng: Khdo sdt va do van tdc cda dnh sdng
bing thi€t bi bi€n d6i xung dién va oscilloscope.

Bai 6. Giao thoa anh sang: Khédo st hién tugng giao thoa dnh sang nhg
ludng guong Fresnel, do buSc séng cla ngudn sdng.
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Bai 7. Hién tugng tdn sidc 4nh sdng, cdch t¥ nhiéu xa: Khdo sat hién
tuong tdn sic sdnh sdng qua ling kinh va cdch tif nhiéu xa, do chiét suit
clia chat thiy tinh 1am ling kinh, do budc séng clia ngudn sing.

Bai 8. Nhiéu xa tia X: Kh3o sdt hién tugng nhiéu xa tia X qua tinh thé,
do budc séng clia tia X va hiing sd mang tinh thé nhd nhiéu xa k& tia X
ghép ndi véi mdy vi tinh PC.

Bai 9. Tinh chat séng cla vi hat: Khdo sit hién tugng nhiéu xa clia
chum electron qua thanh da tinh thé graphit, do budc séng De Broglie clia
electron, khodng cach mang tinh thé graphit.

Bai 10. Po dién tich riéng cua electron: Khao sat va do dién tich riéng
cua electron e/m.

Mot dic di€m quan trong cda cdc bai thuc tdp 1a tinh hé thdng va
ddng bo clia c4c thiét bi thi nghiém. Trong gido trinh, mdi bai thyc tip déu
c6 phan tém tit 1y thuyét lién quan. Yéu cau sinh vién phai doc k§ & nha,
nim vitng dugc ban chat vat 1y cda cdc hién tugng khdo sit trude khi tién
hanh thi nghi€m.

MJi bai thi nghiém, sinh vién can doc k§ phidn md td dung cu, ki€m
tra so dd dau ndi cédc thiét bi, thuc hién mot cich chinh xdc titng budc thuc
nghiém theo huéng din d€ tranh hdng héc cé thé x4y ra cho thiét bi. Péi
vdi cdc bai thyc hanh ghép ndi v6i mdy vi tinh PC, d€ khéi dong chuong
trinh do sinh vién phdi nhap I&énh tir ddu nhic ctia hé di€u hanh MS-DOS.
Sau khi da kich hoat chuong trinh, ti€p tuc qué trinh do theo huéng dan.

Sau mdi bai thuc hanh, c6 phin ciu héi thdo luan dé€ cho sinh vién
chuin bi. K&t thiic mdi budi thuc hanh sinh vién s& phai trd 13i cdc ciu hdi
lién quan va chuén bi cdc s6 liéu thyc nghiém dé€ vé nha 1am bdo cdo thi
nghiém theo miu huéng dan.

Sinh vién cin tuyét ddi tuan thi cdc quy dinh vé an toan, dic biét doi
vdi cdc bai thi nghiém c¢6 st dung tia lazer, chum electron ning lugng cao,
tranh nhin tryc ti€p vao ngudn bitc xa. Cdc hé do déu Ia céc thiét bi chuyén
dung va hoat dong ddng bo, do vay sinh vién can hét sic cin thian khi st
dung d€ tranh héng héc vi khong thé tim ki€m thiét bi thay thé€ trén thi
truong.

Da lat 2004
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Phdn thit nhadt .
NHUNG KHAI NIEM CO BAN Vi THUC HANH VAT LY
1. Phép do cac dai luong vt ly.

Trong Vat 1y hoc, cic dinh luat vat 1y phdn 4nh mdi quan hé mang tinh
quy luit giita cdc hién tugng clia ty nhién, ching dugc bi€u dién bing cic
cong thuc todn hoc thong qua cac dai lugng vat ly.

C4c dai lugng vat 1y dic trung cho nhitng tinh chat khdc nhau ctia cdc
vat thé, cling nhu cdc hién tugng xay ra theo thdi gian. Viéc danh gia dinh
lugng tinh chat cia cdc vat thé (d6i tuong) nghién ciu dude thuc hién bing
cach do céc dai lugng vat ly.

Qua trinh do luong 1a mot thuc nghiém vat 1y, thuc hi€n phép so sdnh
dai lugng vat 1y dé véi mot dai lugng cung loai chon lam don vi. Phép do
doi khi chi 12 mot thyc nghiém don gidn, nhung ddi khi hét sitc phitc tap.
K&t qua ctia phép do ludn c6 thé biéu dién dusi dang mot con s vdi don vi
kém theo. Phuong trinh clia phép do c6 thé viét dudi dang (1)

X
A= % (1)
Trong do6: X - Pai lugng do
Y - Bon vi do
A - Gi4 tri bing s0.

Hay: X = A.Y . Gi4 tri dai luong do sé& biing A 1an don vi do.

Nhu vy ta c6 thé dinh nghia:

Do mot dai luong vat ly la qud trinh ddnh gid dinh luong dai luong do
dé c6 két qud bdng s6 so véi don vi.

I1. Don vi, hé don vi do.

D€ bi€u dién cic dai lugng vat 1y dudi dang modt con s, phdi chon
“c3” cho nd, nghia 12 lugng héa né, ta phdi chon don vi do. V& mit nguyén
tic, theo (1) ta c6 thé chon don vi 12 mot lugng tly y. Tuy nhién gi4 tri cla
né phai phi hgp véi thuc t€ va tién 1¢i khi st dung.

Nam 1832, nha todn hoc Bic K. Gauss da chi ra r?mg, néu nhu chon 3
don vi doc lap dé do chiéu dai (L), khéi lugng (M), thdi gian (T) - thi trén
co s3 3 dai luong nay nhd cdc dinh luat vat 1y, c6 thé thiét 1ap dugc don vi
do ctia tat cd cdc dai lugng vat ly. Tap hop cdc don vi do theo nguyén tic
Gauss da dua ra hgp thanh hé don vi do.

Nhitng don vi do dugc chon mot cach doc lap va ching thé hién nhitng
tinh chAt cd bdn cla th€ gidi vat chit (khoi lugng, thdi gian, do dai,... ) dudc
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goi la nhitng don vi c¢d ban. Cac don vi dugc thanh 14p trén co sd cac don vi
co ban nhd cic cong thic biéu dién cdc dinh luat vat 1y dudc goi la cdc don
vi din suit. Phan 16n cdc don vi trong vat 1y 13 don vi din suit. Phuong
trinh bi€u dién moi lién hé giita cdc don vi din sudt va cdc don vi cd ban
goi 13 cong thifc thi nguyén. Pon vi cia mot dai lugng co bat ky c6 thé biu
dién qua phuong trinh th nguyén (2)
dimX = LPMIT' (1)
(dim — viét tdt cda tir ti€ng Anh : dimention ¢4 nghia 13 thi nguyén)
Vi du, thi nguyén clia van toc¢ dugc bi€u dién qua cong thifc v = 1/t :
pl= kg 3)
[] T
* Hé don vi quoc té€ SI (System International).
Nim 1960, Uy ban qudc t€ vé& do ludng da chinh thic thong qua hé
don vi quoc t&€ SI. Trong hé SI c6 7 don vi cd ban, 2 don vi bé trg, 27 don vi
dan suat
* Cac don vi co ban 1a :

- Chiéu dai : mét (m)
- Khoi lugng : kilogram (kg)
- Thai gian : gidy (s)
- Nhiét do : d6 kelvin (K)
- Cuong do dong dién : Ampe (A)
- Cuong dd sdng : candela (nén) (Cd)
- Khoi lugng phén tif gam : mol
* Hai don vi b6 trd 1a:
- Bon vi do géc phﬁng : radian (rad)
- Pon vi do gbc khoi : steradian (sr)

Ngoai hé SI (con goi 1a hé MKS hay hé mét), cic nu6c Anh, My va
mot s6 nudc néi ti€ng Anh diing phd bi€n hé don vi UK .
I11. Sai s6, phan loai, cdp chinh xdc ciia dung cu do dién.

B4t ky phép do nao ciing mic phai sai s§. Cdc nguyén nhan giy ra sai
s0 thi c6 nhiéu, do cdc yéu td khdch quan va chi quan khdc nhau.

Céc nguyén nhan khich quan chang han nhu: dung cu do ludng khong
hoan hdo, dai lugng do bi can nhiéu nén khong hoan toan n dinh...

Céc nguyén nhin chi quan nhu: phudng phip do khong hgp ly, ban
than ngudi ti€n hanh thyc nghiém khong thanh thao, thi€u kinh nghiém...
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P& phan loai sai s6 ¢6 thé dua vao céc tiéu chi khdc nhau: theo ngudn
gdc phét sinh sai s6, phan loai theo quy luat xut hién sai s6 hoic phan loai
theo biéu thit dién dat sai so.

Theo quy luat xuét hién sai s& dugc chia 1am 2 loai: sai s6 hé thong va
sai s6 ngau nhién.

1) Sai s6" hé thong.

Sai s6 hé thong do nhitng y€u td thudng xuyén hay céc yéu td c6 quy
luat tdc dong. N6 khién két qud do 1an nao cling mic phai mot sai s6 nhu
nhau. Ty theo nguyén nhian ma sai s& hé thdng c6 thé phan ra cic nhém sau:

—Do dung cu, mdy méc do ché tao khong hoan hdo. Vi du thang dd
clia mdy khong dugc chuin, kim ddng hd khong chi ding vi tri s& 0 ban dau...

—Do phuong phédp do, hodc do cidch dung phuong phdp do khdong hgp
ly. Hodc khi tinh todn, xtt 1y két qud do da bd qua cdc yéu t6 nao diy lam
anh hudng dén d6 chinh xdc ctia phép do.

—Do diéu kién do khdc vdi diéu kién tiéu chuan...

Sai s6 hé thong c6 thé dugc loai trir sau khi bi€t nguyén nhan giy ra
bing cdch chuén lai thang 0, dit lai s6 “0” ban dau...

2) Sai s6 ngdu nhién

La sai s6 do cdc yé&u to bat thudng khong c6 quy luit giy ra, ching
han su thay ddi dot ngdt clia dién 4p ngudn. Cac nhiéu loan bat thudng cia
khi hau, thdi ti€t, moi trudng trong qué trinh do. Ddi v6i sai s6 ngiu nhién
chi ¢6 thé xtt Iy bing 1y thyét thong ké va xdc suat.

Theo biéu thiic dién dat sai s6 ngudi ta thudng chia ra sai so tuyét ddi

va sai s6 tuong doi.
3) Sai s& tuyét doi

La do chénh léch giita gi4 tri thuc clia dai lugng do va tri s6 do dudc
biang phép do:

Aa = |ar - a,) 4)
ar - Gia tri thuc cia dai lugng do
a,, - Gid tri do dudc bing phép do
Tuy nhién, do ar ta chua biét, nén trong thuc t&€ ngudi ta thudng 14y
gid tri gan ding clia ar bing cdach do nhiéu 1an va xem gid tri trung binh s&
hoc clia n 1an do gan ding vdi ar.

_ 1 %
i
Va gid tri cda Aa ciing dung gid tri trung binh sd hoc:
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A_a:%izz;Aai =%Zn:\ai—5\ (6)

i=1
4) Sai s6 tuong doi
Pé danh gid do chinh xdc cta phép do, ngudi ta ding sai so tuong doi
da va biéu dién ra phan trim:

A
sa(%) = 2% .100% (7)
a
Thuc t&, ciing thudng biéu dién bing gid tri gan ding trung binh cda né:
(%) = 2% 100% (8)
a
5) Cép chinh xdc ciia dong ho do dién.
DPéE ddnh gid d6 chinh x4c ctia dong hd do dién, ngudi ta ding khdi
niém cap chinh x4c cta dung cu. CAp chinh xdc ctia dung cu do dién dudc
dinh nghia la:

A
7/%:%-100% 9)

Trong d6: Aa max — 12 sai sO tuyét d6i 16n nhat cia dung cu do & thang
do tuong Ung;
Apmax — 12 gid tri 16n nhat cta thang do.
Dung cu do dién ¢6 8 cip chinh xdc sau : 0,05; 0,1; 0,2; 0,5; 1,0; 1,5;
2,5 va 5. Cap chinh xdc dudc ghi trén mit cda dong hd do. Biét cAp chinh
xdc ta c6 thé tinh dudc sai s& tuyét ddi 16n nhat cho phép ctia phép do:
Almax = Y% . Amax / 100 (10)
Vi du: Mot miliampeké c6 thang do 16n nhit A, = 100mA, cip chinh
xdc 1a 2,5. Sai sd tuyét d6i 16n nht cho phép sé 1a:
Almax = 2,5x 100/ 100 = 2,5 mA
Vuot qua gid tri 2,5mA nay dong ho sé& khong con dat ciAp chinh xdc
2,5 nira.
IV. Cdc cdch tinh sai so.
1) Sai sé ciia phép do véi cdc thang do khdc nhau
Trong thyc t€ khi do véi mdt mdy do c6 cAp chinh xdc nhit dinh,
nhung khi thay d6i thang do thi sai s6 tuyét d6i cia phép do sé& thay doi,
céch tinh theo cong thuc (9).
Vi du: Mot von k& ¢6 cap chinh xdc 1,5 khi ding thang do 50V mic
sai s6 cho phép 16n nhat1a :
AU, = 1,5.50/100 = 0,75V
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Nhung né€u dung thang do 100V thi sai s6 tuyét d6i 16n nhat cho phép
laila:
AUmax = 1,5.100/100 = 1,5V
2) Sai s6 tuong ddi ciia tong 2 dai luong.
N&u hai dai lugng do c6 tinh chat doc 14p v6i nhau, mdi dai lugng cé
sai sO tuong doi riéng biét da va ob thi sai sO tuong ddi cda tdng 2 dai
lugng (a+b) s€ 1a :

§(a+b):Aa+Ab _ aoa+ bob (1
a+b a+b
3) Sai s6 tuong doi ciia tich 2 dai luong.
Néu hai dai lugng doc 14p v6i nhau ma mdi dai c6 mot tri sd sai s6
twong doi riéng biét thi sai s6 tuong doi cla tich 2 dai lugng (a.b) dudc xdc
dinh:

o(a.b) = oa + b (12)
Téng quat, trong trudng hdp tich ctia nhiéu dai lugng ddc 1ap véi nhau:
§Hai = i;é'ai (13)

4) Sai s tuong doi ciia mot thuong
§a/b = oa + ob (14)

Téng quat cho trudng hdp ty s6 cia tich nhiéu dai lugng :

[la

i
[17
J
5) Sai s6' thong ké va Iy thuyét xdc sudt.
D61 v6i sai s6 ngiu nhién, khi s6 1an do di I6n ching s& tuan theo cic
quy luat thong ké theo phan bd Gauss. Sai s6 ngiu nhién c¢é céc tinh chat
sau:

Néu: x =

thi: 5§ =36,+>6, (15)
i J

—Nhitng sai s6 ngiu nhién bing nhau vé do 16n va trdi ddu cé cling
X4c suat.

—Nhitng sai s6 ngau nhién co tri s6 tuyét doi cang 16n thi x4dc sudt xdy
ra cang nho.

—Tri tuyét d6i ciia sai s6 ngau nhién khong vudt qua mot gidi han xéc
dinh. Gia st ta thuc hién n 1dn do mot dai lugng x dudc cdc gi4 tri tuong ng
1 a, a,, ..., a,. Gid tri trung binh s8 hoc clia dai lugng x sé& Ia:

_ oata,t+..ta, 1
a= =—Ea. 16
n no (10)
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P& danh gid sai sd cia phép do dai lugng x ta ding sai s toan phuong
trung binh (hay sai s6 chuin o):

n n

D (aq;—ay’ D (q;-a)

o = lim || -2 ~ lim \|-= (17)
n—»0 n n—»0 n—1

Vi s6 1an do khong qud nhd ta c6 thé viét gan ding:
n
_\2
2 (@=a)

o ~ \| & (18)
n—1

Nhu vay két qua do s€ ddng tin ciy hay khong tuy thudc gia tri cia o,
V6i o cang 16n, trén dudng cong phan bé Gauss, mat do phan bo ¢6 cuc dai
cang thip, chin dudng cao cang rong, chiing td k&t qud do bi phan tdn
nhiéu.

bé dic trung cho sy phan tdn cla cdc gid tri trung binh s6 hoc quanh
gid tri thuc a, ngudi ta dung dai lugng sai s6 toan phuong trung binh:

Enj (¢; —a)*
i=1

NN T (19
Nhu vay, két qua do dai ludng x sé& dugc viét dudi dang:
X=aztoy, (20)
6) Chii y.

— Sai s6 toan phuong trung binh chi dung véi phép do doi hdi do
chinh xdc cao vdi s6 1an do 16n. Néu s6 1an do nhd hon 10 1an ta chi s
dung sai s§ tuyét d6i trung binh s8 hoc Aa tinh theo (6). Lic d6 két qud
do sé& dugc viét:

x=a+tAa (21)

— Moi dung cu do déu c6 dd chinh x4c nhat dinh, sai s& cta phép do
khong thé nhd hon sai s6 clia dung cu. Do d6 véi nhitng thi nghiém chi do
dudc 1 1an, hoidc két qud cdc 1an do déu tring nhau thi ta 14y sai sd clia
dung cu do.

— Sai s6 ctia cdc dung cu do dudc quy uc bing mot nita khodng chia
nhd nhit clia thang do dang sit dung.
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Phén thi 2. CAC BAI THI NGHIEM THUC HANH

Bai 1. CO HOC CHAT PIEM, HIEN TUGNG PHACH.
I. MUC DICH.

Khdo sit va nghiém lai cdc dinh luit chuyén dong clia chit di€m, va
cham dan hoi, tdng hop 2 dao dong diéu hoa, hién tugng phach nhd thiét bi
do ghép v6i mdy vi tinh PC.

1. TOM TAT LY THUYET.

2.1. Cdc dinh ludt chuyén dong ciia chdt diém.

Dinh ludt Newton I. Trong modt hé quy chi€u qudn tinh mot chat
di€m co 1ap sé gilf nguyén mai mii trang thdi didng yén hoic chuyén dong
thing déu.

Dinh ludt Newton II. Trong hé quy chi€u quén tinh gia tdc chuyén
dong d clia mot chat diém ty 1& vdi luc tic dung F va ty 1& nghich vdi khoi
lugng m cua né.

(1-1)

Tu doé ta co: F:ma:mfl—v:—(mv) (1-2)
t

Phuong trinh (1-1) dugc goi 1a phudng trinh ¢d ban ctia ddng luc hoc.
Néu xét chat diém m chiu tdc dung ctia mot luc khong d6i F, chit diém sé
chuyén dong véi gia toc khong ddi:

dv
a=— =const;
dt

LAy tich phan véi diéu kién van tdc ban dau bing 0 ta dugc:
v=at (1-3)
Tir @6, phuong trinh chuyén dong clia chit di€m sé 1a:

v=$:>s=jvdt:ajtdt

LAYy tich phan véi diéu kién ban diu chit diém & gdc toa do, ta dugc:

1 2
s=_at 1-4
> (1-4)

2.1.3. Dinh ludt Newton IIl. Trong mdt hé quy chi€u quédn tinh néu chat
diém A tdc dung lén chat diém B mot luc F thi ngudc lai chat diém B ciing
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tdc dung 1én chit diém A mot lyc F' ciing phudng ngudc chiéu va cling do
16n vé6i F:
F+F=0 (1-5)

2.2.Va cham dan héi.
2.2.1. Dinh ludt bdo toan dong luong.

Xét hé 2 chat di€m cd 1ap m; va m,. Tudng tic giita ching tuin theo
dinh luat Newton III:

F+F=0
Theo dinh luat Newton II ta c6 thé viét:
by
dt dt
Hay: L p+5=0,
dt
Suy ra: p, + P, =const, (1-6)

mv, + m,v, = const,
Hay: mv, +m,v, =mv,'+m,v,"; (1-7)
Vay: “Téng dong luong clia mot hé cd 1ap dudc bio toan”.
2.2.2. Dinh ludt bdo toan dong ndng.
Tuong tic gitta 2 chat di€ém m; va m, tudn theo dinh luat Newton I1I
F+F,=0
F,-ds+F,-ds=0

dv dvy, .
m—r-ds+m,—%-ds =0

dt, dt,
m,dv, a5 +m,dv, a5 =0
dr, dt,

my,dv, + m,v,dv, =0

1 1
d(amlvl2 + 5m2v§) =0

I 5, 1 2
Suy ra: —m\v; +—m,Vv, =const
y > 11 > Vo
1 , 1 , 1 n 1 "
Hay: —m,v; +—m,vy, =—mv, +—m,v 1-8
y > 1 > 2V > 11 > 2Vo (1-8)

Vay: “Téng dong ning clia mot hé o 1ap dudc bio toan”.
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2.2.3. Va cham hoan toan dan hoi.
Va cham hoan toan dan hoéi 1 va cham giita 2 vit ma tong dong
lugng va dong nang ctiia hé dugc bao toan.
Xét truong hgp va cham xuyén tam, tu (1-7) va (1-8) ta c6:
- _2myv, + (Mg —my)v,

v; (1-9)
o2 + -
v, = m,v, +(m, —m,)v, (1-10)
m, +m,
Suy ra: V=V, =—(v, = V,) (1-11)

N&u khoi lugng 2 vat biing nhau m, = m;, thi:
v, =V, VA v, =V, (1-12)

2.2.4. Va cham giita cdc vt that.

Trong thuc t€ va cham gifta cdc vat that dong ning cla hé khong
dugc bdo toan. N6 bi mat mat dudi dang nhiét do ma s4t hay do bi€n dang.
Phuong trinh (1-11) dugc viét lai dudi dang:

v =, =—e(v, —V,) (1-13)

Trong dé e 13 hé s& dan hdi dudc xdc dinh:

iV, (1-14)

e =
Vi =V,

V6i vy, vo', Vi, v, 1a cdc gid tri dai s6, nhu vdy v6i va cham hoan
toan dan hoi thi e=1.
Tu (1-13) ta co:
my(vi’=va') = -me(vy — v2) (1-15)
my(vi'= va') = —mpe(Vy — V)
Tur dinh luét bao toan dong lugng ta co:
mivy+my Vo, = myvy +m, Vo' (1-16)
Tur (1-15) va (1-16) ta suy ra van tdc ctia hai vat sau va cham Ia:
_my(e+ Dy —v,)

Vi=W

m, +m2
VvV, =V, — 1-17
2 2 m, +m2 ( )

Phan dong ning tiéu hao trong va cham 1a:
1 2 1 2 1 2 1 )
AE=E—-E'=—mpy,” +—myv,” ——my, ——m,V
5 2V2 T MV TSV,
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1 ' 1 .
AE :Eml(vlz —v12)+5m2(v22 _sz)

1 \ o1 , .
AE :Eml vy = v (v, +v1)+5m2(v2 —v,) (v, +v,)

Theo (1-17) ta c6:

. : m,m

m (v, —v,)=—my(v, —v,) = ——2—(e+1)(v, —v,)
m, +m,
1 mm , .
S o 1)y =)y V) = (v, + )]
2m;+m,
Mait khéac, theo (1-13) ta co:
v, +v) = (v, +v,) = (v, = v,)(1—e)

Nhu vay: AE =

Tu do:
E=—"T1"2 o2y )2 (1-18)
2(m; +m,)
Né&u m; = m, thi:
AE:%(l—e%(vl —1,)> (1-19)

Trong va cham hoan toan dan hdi e = 1, nén AE =0.

2-3. Tong hop 2 dao dong dieu hoa, hién tuong phdch.
2.3.1. Tong hop hai dao dong cung phuong va cung tan sé.
Xét hai dao dong di€u hoa ciing phuong va cling tan sd sau:
x1 = acos(wt-@y)
Xy = a,cos( wt-@,)
Dao dong tong hop sé tuan theo nguyén 1y chong chat :
X =X + X = a;cos(@t- @) + acos(wt- )
= q1COSWICOS @) + aSInwtsin@; + a,Cos WICOS P, + aSinwtsin
= (a;Cos Q| + a,cosgy)coswt + (asing; + a,sing,)sinwt
Hay: x = Acosat + Bsinwt (1-20)
Trong do : A =aicosp, + acosp, ; B = a;sing, + a,sing,

Biéu thitc (1-20) ching té ring dao dong tdng hdp ciing 1a mot dao
dong diéu hoa v6i tan s6 @ nhu cdc dao dong thanh phan, nghia 1a :
x = acos(wt- @)
Trong d6 bién dd cuc dai a va géc léch pha ban dau ¢ duge xdc
dinh dugc theo cdc biéu thic sau :

a=A"+B’= (alcosq)l + azcos¢2)2+ (a;sing; + azsinq)z)2
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a:\/af +a; +2a,a, cos(p, —@,) (1-21)
o tg¢:E: a, Singp, +a,sing,
A a,cosp, +a, Ccosp,
Biéu thiic (1-21) cho thdy, bién dd cla dao dong tdng hdp khong
nhitng phu thudc vao bién do cyc dai clia cdc dao dong thanh phin ma con
phu thudc vao hiéu s pha ban dau cla chiing.
- Khi ¢, - @, =2kn, hai dao dong thanh phan clung pha, bién d6 dao dong
téng hop dat gi4 tri cuc dai va bing :
a=a;+ a
- khi @, - ¢; =(2k+1)m, hai dao dong thanh phin ngugc pha, bién dd dao
dong tong hgp dat gia tri cuc ti€u va bing :
a= ‘al - az‘

(1-22)

- khi @, - ¢, =(2k+1)n/2, hai dao dong thanh phan c6 pha vudng géc véi
nhau. Khi dé bién d6 dao ddng tdng hop :

_ (2, 2
a=+la; +a;

Nhu vay, tily thudc vao hiéu sd pha ban diu cla cic dao dong thanh
phan ma bién dd cla dao dong tong hop sé nhin cdc gid tri nim trong
khodng tir |a, —a,| d&n (a; + ay).

2.3.1. Tong hop hai dao déng cé chu ky khdc nhau — hién tuong phdch.
Ta xét trudng hdp chit di€m tham gia hai dao dong ciing phuong,
nhung cé céc tan sd @; , @, khic nhau chiit it :
x1 = a,cos(aot - @)
Xy = a,cos(mnt - @)
Trong d6 Aw= w, - 0, << W, vaw,
Dao dong tdng hop :
X=X, +X, =a, cos(o,t —¢,) +a, cos(@,t —p,)

=& [cos(wit — @) +COS(,t — ¢, )]+ (a, —a;) COS(@,t — ;)

= 24, cos wl_wzt_%_(”z oS a)1+w2t_¢1+¢2
2 2 2 2

+(a, —a) cos(a,t — ¢,)

X =28, cos(A—Zwt - A—;) cos(at — @) + (a, —a,) cos(m,t — ¢,) (1-23)
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OrDy = O+ @, ‘
2
Biéu thiic (1-23) cho thiy ring dao dong tong hdp gdm hai dao dong.
Dao dong thit nhat bi€u dién bdi s6 hang ddu & v€& phdi cta (1-23) khong
phai 12 mdt dao dong diéu hoa vi né 1 tich clia hai dao ddng diéu hoa cé

Trong d6: Aw= w-0, ,Ap =@, —@,, ®=

tan sd 12 Aw/2 va ® . Tuy nhién do ®; va o, khdc nhau rat it nén o rat gan
] Va Oy, va déng thdi Aw/2 rat nhd so véi ®, , ®, cho nén dao dong tha
nhit niy c6 thé xem nhu modt dao dong gan diéu hoa véi tin s6 o rit gin
o 5 . ta an NN Aw Agp 2.
v61 ®; hodc m, va c¢6 bién dd dao dong la A = 24, cos(Tt - 7) thay doi
rat chAm theo thdi gian. SO hang thit hai ctia (1-23) biéu dién mot dao dong
diéu hoa tan s ,. Hinh 1-1 biéu dién sy thay d6i theo thdi gian cta so
hang thit nhat cda (1-23). N6 1a dao dong vdi tin s6 ® nhung c6 bién dd
bi&n thién mot cach tudn hoan theo thdi gian véi tin sd Aw/2<<a..
“Hién tugng bién do cia dao déng bién thién mot cdch tudn hoan
theo thoi gian véi chu ky Ion hon nhiéu so véi chu ky ciia dao dong goi la
hién tuong phdch”.

x A

Hinh 1-1

S6 hang tht nhat cta (1-23) biéu dién hién tugng phach thuan tdy
con biéu thic (1-23) biéu dién phach néi chung (thong thudng).

Dic biét khi hai dao dong x; va x, c6 bién do bing nhau (a; = a,) thi
s6 hang thi hai cta (1-23) triét tiéu va ta c¢6 phach thuan tdy.

Dao ddng téng hop x ciling c6 thé viét dusi dang khéc :

x = (a; —a )cos(mt - @) + acos(ant - @) + acos(wt - @)
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X = 24, COS wl_wzt_(Pl_(Pz COS wl"'a)zt_(”l"‘(oz
2 2 2 2

+(a, — a,) cos(ayt — ¢,) (1-24)
Cong (1-23) va (1-24) v6i nhau rdi chia cho 2 ta dugc:

o — W, D — P W + W, Ot
X= + COS - COS {—
@ +2,) ( 2 2 j ( 2 2 j+

+% (8, —a,)[cos(ayt — ) —cos(a,t — @,)]

=(a +a2)cos(A—2wt—A—2(chos(wt—¢) + (3, —ai)sin(A—Zwt—A—z(pjsin(a)t—go)

Nhu d3 biét, ré rang dao ddng tong hgp khong phadi 13 mot dao dong
di€u hoa. Tuy nhién theo gid thi€t do Aw rit nhd so v6i o , thi khi d6 trong

A 2 N . A, d N N [N 272. 2, A .
moOt khoang thoi gian rat nho chung vai chu ky T=— ta c6 thé coi

@
A A 2. ’ o
(76% — 7¢J la khong thay doi va do viy ta thay dao dong tong hdp x cling
c6 dang :
X = Asin(at — @) + Bcos(at — ) (1-25)
Trong do :
A
A—(aZ—aQsm(égf——ééj

A
B=(q +a2)cos(A7wt——(pj

Bién d0 cuc dai cia dao dong téng hop :
a=vA*>+B? .
Hay la:
a®=A’ +B*=a/ +a; +2a,a, CosAat — Ap) (1-26)
Hai biéu thitc (1-25) va (1-26) cho thdy ring dao dong tdng hgp 1a
mdt dao dong gan di€u hoa vdi tan sd géc :
w, + o,
2
Va c6 bién dod cuc dai a bi€n thién tuin hoan theo thdi gian véi tin
s6 g6¢c A® = o) - 0 , giffa hai tri sd cyc dai (a; + a,) va cuc ti€u (a; - a).
Tan s6 va chu ky cia dao dong tong hop:

=
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f,+f, 1 2T.T,
n = , Tn = — = .
2 f, T, +T,
Chu ky bién thién cta bién dd a (chu ky phdch T;) va tin s6
phéch la:

f

(1-27)

T_27z_ 2z 2m T,
S_Aa)_wl—a)z_zl_zl_Tz—Tl 128
Tl T2 (')
fS:‘fl—fz‘

Vi T, va T, khdc nhau rat it nén 7T 16n hon T,, T, rat nhiéu : bién do
cuc dai cla dao dong tdng hdp bién thién rat cham theo thdi gian. Pudng
bi€u dién dao dong tdng hdp trong hién tudgng phach thong thudng dugc
trinh bay trén hinh 1-2.

At
LR

X A

Hinh 1-2
Hién tugng phich dudc tng dung rong rdi trong k§ thuit vd tuyén
dién. N6 12 c¢d s8 clia phuong phap diéu ché bién dd.

IIL THUC HANH.
3.1. Mo ta dung cu. (Xem cac hinh 1-3, 1-4, 1-5)

1/ M4y vi tinh PC (1): P& xit 1y s6 liéu do
2/ Hop SASSY — E (2). Hop giao dién giita PC va cdc dau do.
3/ C4c dau do (3):

— Pau do E hinh chir U.

— PAu do F hinh chir U.
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Giifra hai nhdnh chit U ¢6 tia bitc xa truyén qua. Khi c6 mot vat dich
chuyén giita 2 nhanh chit U tia biic xa sé& bi che. Biét thdi gian che va bé
rong clia vat (cd) ta sé suy ra van toc chuyén dong ctia vat.

— PAu do T hinh try. Trong dau do c6 mot rong roc. Khi rong roc
quay dau do s& x4c dinh quing dudng , van tdc va gia toc.

Hinh 1-3

4/ Nam chiam dién (4) . Pudc dung d€ giit vat do.
5/ Ngudn dién cho nam chim (hinh 1-4). St dung dién Iu6i 220V. Cung cip
dién thé ra tir 0-20V mdt chiéu va xoay chiéu. Trong bai thuc hanh ching
ta st dung ngudn dién mot chiéu.
— K 12 cong tic ngudn.
— R 13 nim diéu chinh dién th&. Trong bai diéu chinh d€ dién thé ra
la10V.

Hinh 1-4

6/ M4y tao khi. St dung dién ngudn 220V.
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— CK 12 cong tic may.
— DK 1a vanh diéu chinh Iugng khi. Mudn lugng khi ra nhiéu hay it ta
xoay vanh diéu khién PK.

Bk

Hinh 1-5

7/ Ong dém khi. Trén Sng c6 nhitng 15 nhd d& khong khi phun ra tao thanh
dém khong khi nhim khit lyc ma sdt khi cdc vat trudt trén dng.
8/ Cac phu kién.

— QN: Qua ning bing nhya, mdi qud ning 1g.

— QK: Qud ning bing kim loai mdi qué 100g.
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— VD: Vong dan hdi.
— C: Cd d€ gin vat trugt. C c¢6 bé rong 5 mm.
9/ Vat trugt.
Trén mit vat trugt c6 3 15: 216 16n va 116 nhd & giita. LS nhd d€ gin
qud ning kim loai QK. L3 16n d€ gin qua ning bing nhua.
10/ Am thoa. Trén 4m thoa c6 qua ning a. Khi dich chuyén qua ning lam
thay ddi tin s6 cia Am thoa.
11/ Thanh g6 (TG). Duing d€ g 4m thoa.
12/ Piu do Am (PA). Trén diu do ¢6 niim cong tic I. Nim chifc ning X ¢
2 V1 tri:
— Vitri “L ” dung d€ do tan so.
— Vitri “~” dung d€ do hién tugng phéch.
C6 2 dau ddy ndi mot vang va mot den d€ noi vao CASSY — E.

3.2. Nghié¢m lai dinh ludt II Newton va cdc phuong trinh chuyén dong.
1/ Mic mach dién theo hinh vé.

— N6i dau do T vao 16 cim da chan ky hiéu t| clia BMW —
Box trén CASSY-E. Chid y xoay cho vét 1dm trén phich cim da chin vé
khép v6i vi tri s6 7 trén 16 cdm (xem hinh 1-6).

3
2 4
1 5
7
Hinh 1-6

—NG&i cuc duong (+) clia ngudn dién nam cham vao 16 R trén CASSY-E.
—NG&i cuc 4m clia ngudn dién nam chiAm vao mot cuc cda nam cham.
—No&i cuc con lai cda nam chdm vao 16 0 cia CASSY-E.
2/ Dit vat trugt ¢6 gin cd, vong dan hoi, qud ning QK, qud ning QN Ién
ong dém khi sao cho vong dan hoéi huéng vé phia dau do T.
Chu y. Vat trugt c6 dudi tron.
3/ Pua vat trugt v€ phia sat nam cham.
4/ Dung sdi chi cdt vaio mdt qud ning bing nhya QN, sau d6 gin qud
ning dé vao vat trudt § 16 gin vong dan hdi. Lic nay khdi lugng tdng cong
cta vat trugt 1a m=0,2kg.
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5/ Pau con lai cla sgi chi vit qua rong roc clia dau do T va cot vio mot
qua ning bing nhua QN, sao cho qud ning QN treo cich dau do T khodng
Scm.
6/ Gin thém qud ning QN vao qua ning da treo trén rong roc.
7/ Cim phich dién clia mdy tao khi vao & dién 220V. Thong thudng da
cim sdn, sinh vién chi kiém tra lai.
8/ MG cong tic K clia ngudén nam cham.

Bdt dau qud trinh do.

Chii y. Khi tién hanh do mdy tinh sé diéu khién ngdt nguon dién ciia
nam chdm va nam chdm sé khong con hiit vat trugt. Khi dé, néu khong cé luc

ma sdt thi vat trugt sé chiu tdc dung duy nhdt ciia mot luc kéo khong doi
F=ma do cdc qud ning QN vdt qua rong roc gay nén. Dudi tdc dung ciia luc
F vt truot sé chuyén dong vdi gia toc khong doi a va lam cho rong roc
quay. Tit dé qua dau do T ta sé xdc dinh dugc gia toc a, van téc v va qudng
duong ctia vdt truot s theo thoi gian t.

9/ Dich chuyén gid mang dng dém khi sao cho khi cdc qui ning QN rdi
khong va cham vao ban thi nghiém. Nhd Gido vién huéng dan.

10/ Md mady tinh

11/ Vao thu muc C:\ CD CASSY nhén Enter .

12/ Vao C:\\ CASSY > BMW ..

13/ Man hinh hién CASSY. Nhan Enter .

14/ V& F1 BMW. Nhén Enter .

15/ Vé F2 Calibrate meas. quantities. Nhan Enter ..
16/ Vé Linear quantities. Nhan Enter .

17/ VE F3 options for meas. quantities. Nhan Enter .
18/ VE display v. Nhan Enter ..

19/ VE display a. Nhan Enter ..

20/ V& dt — interval for v. Nhan Enter ..

21/ Nhap: 0,2 s. Nhan Enter ..

22/ Vé dt — interval for a. Nhan Enter ..

23/ Nhap 0,3 s. Nhan Enter ..

24/ Vé Set measurement stop. Nhan Enter ..

25/ Nhap : 0,8 m. Nhan Enter .

26/ Nhan ESC vé Main menu.

27/ Vé F1 Record new measurement. Nhan Enter ..
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28/ Vé Graph display. Nhan Enter .
29/ Man hinh hién truc toa do: truc hoanh t, truc tung s.
30/ Polanl.
Day treo gdm 2 qua ning QN. Vay luc tic dung 1én vat trugt:
F2 = m,g =0,002. 9,8 =0,0196 N.
31/ Nhin nim CK md mdy tao khi. C6 thé diéu chinh lugng khi biing cdch
xoay vanh DK.
32/ Nhin cdc phim F2 va Fl1 lién nhanh sau d6. Ta thdy vat trugt chuyén
dong vé phia diu do T va dudc giif lai bdi tAm chin truSc dau do T.
33/ Nhin 1én man hinh ta thdy dudng cong bi€u dién ham s& S(t).
Chii y : khi do phai kiém tra sgi diy da mic qua rong roc chua.
34/ Titmdy tao khi.
35/ Nhan ESC vé Main menu.
36/ V& Output measurement values. Nhan Enter .
37/ Vé Values in table form. Nhan Enter .
38/ Nhan ESC vé Main menu.
39/ Vé F6 Evaluate in graph. Nhan Enter ..
40/ Vé Overview. Nhan Enter .
Xem do thi a(t), v(t) va s(t).
41/ Nhan ESC vé Main menu.
42/ VE&F7 Select representation. Nhan Enter ..
43/ Vé Select X — axis. Nhan Enter .
44/ Vé t. Nhan Enter .. D€ x4c dinh bién cta truc x 1a t.
45/ Vé t. Nhan Enter . P€ xdc dinh truc X chia don vi theo t.
46/ Vé Select yl — axis. Nhan Enter ..
47/ Vé v. Nhan Enter .
48/ Vé lai v. Nhan Enter J.
49/ Nhan ESC vé Main menu.
50/ V& F6 Evaluate in graph. Nhan Enter .
51/ Vé& Select representation. Nhan Enter ..
52/ Man hinh hién dd thi v(t).
53/ Nhan F1 d€ dugc dudng thing qua géc.
54/ Nhan <Alt> <F1>.
55/ Dudi man hinh hién: Slop = A; m/s. Vi A, 1a con s6 cho gia tri ctia do
ddc do thi v; (t). Vay vi(t) = At.
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56/ So sdnh do doc A, vdi gia toc a, suy ra do déc A, chinh 13 gi4 tri trung
binh ctia gia toc a. VAy phuong trinh v = at d3 nghiém diing.

57/ Nhan ESC vé Main menu.

58/ Vé F7 Select representation. Nhan Enter ..

59/ Vét. Nhan Enter ..

60/ V& ¢*. Nhén Enter .

61/ Vé Select y1- axis. Nhan Enter .

62/ Vé s. Nhan Enter ..

63/ Nhan ESC vé Main menu.

64/ V& F6 Evaluate in graph. Nhan Enter .

65/ V& Select representation. Nhan Enter ..

66/ Man hinh hién d6 thi s(t?).

67/ Nhan FI1.

68/ Nhan Alt+ F1.

69/ Du6i man hinh hién: Slope = B; m/s® . Trong d6 B, 13 con s& chi do
doc ctia db thi s = B, t%.

70/ So sanh B, véi gia toc a;. Ta c6 B = a,/2. Vay phuong trinh chuyén
dong s = 1/2 at® da nghiém ding.

71/  Nhan ESC vé Main menu..

72/ Do lan 2.
Gin thém mot qud ning QN vao day treo. Nhu vay luc tic dung 1é€n
vat trugt s€ la:
F;=0,003.9,8 =0,0294 N
Pua vat trudt vé nam chim, mic diy qua rong roc. Sau d6 ti€n hanh
do tuong tu nhu 1an 1 tit budc 25 dén bude 54 d€ x4c dinh gia tdc a3 = As.
73/ Nhan ESC vé Main menu.

74/ Dolan 3.

Gin thém mot qud ning QN vao diy treo. BAy gid trén day treo c6 4
qué ning QN. Luc tidc dung 1én vat trugt sé 1a: F, = 0,0392 N. Tién hanh do
tuong tu nhu 1an 1 va 1an 2 d€ x4c dinh gia toc as = A,.

75/  Lap bang sau:
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F,=0,0196 N m=0,2kg a =
F;=0,0294 N m=0,2kg az =
F,=0,0392 N m=0,2 kg a4 =

76/  Sinh vién dung bi€u thiic F = ma d€ gidi thich bidng s6 liéu trén va
két luan.

77/ Nhan ESC vé Main menu.

78/ V& End. Nhin Enter .

79/ V& End. Nhan Enter ..

80/ Vé Yes. Nhan Enter .

81/ Titmdy tinh.

82/ T4t ngudn dién nam cham.

83/ Riit phich cim da chan tir dau do ra khéi hop CASSY-E.

84/ Riit diy ndi tir nam chim va ngudn dién nam chidm ra khéi hop
CASSY-E. Dich chuyén gid mang 6ng dém khi vio trong.

Sau khi dua cdc s6 liéu thuc nghiém sinh vién sé thu dudc két qua
trén man hinh nhu sau (hinh 1-7)

GV, 3, .
WWW

t

Hinh 1-7
Sinh vién ghi lai do thi trén mdy tinh va phan tich két qui theo yéu
cau bdo cdo.

3.2. Khdo sdt va cham giita 2 vit.
1/ Mic mach dién nhu hinh vé 1-8.

— NG6i cdc dau do E va F vao cdc 16 cdm E va F tuong ng trén
CASSY-E biing phich cim da chan. Chi y xoay chiéu cim cho khdp vao 15
cidm.
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— NOi hai cuc (+) va (-) cia ngudn dién vao nam cham.
2/ Dit vat trugt 1én dém khi, vat trugt ¢ gin cd, vong dan hdi, hai qua
ning bing nhya QN dé khdi lugng mdi vat m; = m, = 0,1Kg. Hai vong dan
hdi trén 2 vat trugt hudng vao nhau. VAt trugt c6 dudi tron huéng vé nam
cham.
3/ MG cong tic ngudn nam cham.
4/ Dich chuyén 2 vat trudt ra tn cung bén phdi va trdi 6ng dém khi.
5/ Bat mdy tinh.
6/ Vao C:\>CD CASSY. Nhan Enter ..
7/ Vao C:\ CASSY\impact. Nhan Enter .
8/ Man hinh hién CASSY. Nhan Enter .

| [t

Hinh 1-8

9/ V& F3 Select meas. quantities. Nhan Enter ..

10/ Vé Velocity v. Nhan Enter ..

11/ Nhap Flag width: 5 mm. Nhan Enter ..

12/ V€ F4 Enter masses /m of I. Nhan Enter ..

13/ Nhap massl1: 0,1Kg. Nhin Enter ..

14/ Nhap mass2: 0,1 Kg. Nhan Enter .

15/ Tir Main manu vé F1 star new measement. Nhan Enter ...
16/ Man hinh hién ra ( hinh 1-9)
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E =

Hinh 1-9
17/ Nhan Fl.
18/ Trén man hin hi€n: Start impact sequence and then stop
measurement.
19/ MG cong tic quat khi.
20/ Dung 2 tay cidm 2 vat trugt & ngoai 2 diu E va F. P4y nhe 2 vt
chuyén dong ngudc chiéu dé sao cho chiing va cham vio nhau trong
khodng giita 2 ddu do. Sau va cham 2 vat chuyén dong ngudc trd lai vi tri
ban dau. Hai ddu do E va F s& xdc dinh van tdc cla vat trudc va sau va
cham.
21/ Khi d6 trén man hinh hi€n dong chir: Start impact sequence and then
stop measurement 12 tot.
22/ Néu trén man hinh hién dong chii: Measurement error: no values
recorded! Phdi ti€n hanh do lai bing cdch nhan F1 hai 1an lién ti€p. Sau dé
diy 2 vat dé do lai.
23/ Khi di do dudc, tit cong tic quat khi.
24/ Nhan ESC vé Main menu.
25/ V& F5 Experiment log. Nhan Enter ..
26/ Man hién thi két qua do. Nhan phim dai Space bar dé xem hét bing s
liéu do.
27/ Sinh vién phdi ghi hét tit ¢4 cdc s6 liéu trén man hinh.
28/ Nhan ESC vé Main menu.
29/ V& End. Nhan Enter ..
30/ Vé End. Nhin Enter ..
31/ Vé Yes. Nhan Enter ..
32/ Titngudn dién nam cham.
33/ Riit cdc phich da chan tir dau do E va F ra khéi hop CASSY-E.
34/ Dung céc cong thifc sau dé tinh todn va nghiém lai s6 liéu do. So
sdnh gi4 tri tinh todn v4i gia tri thyc nghiém va cho nhin xét.
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v,'—v,'
VI =V,,V, =V e= L 72
Vi =V,
1 1 >
(e+D(v, —vy)

1 2 2
AE:Zml(l—e vy —Vv,)
Chii ¥: vy, vi’, v, va vo’ 1a cédc gid tri dai s6. N&u 14y chiéu duong 1a
chi€u ctia v, thi v, >0,v,'<0,v, <0 va v,'>0.

Tinh lyc trung binh tic dung 1€n vat 1 va vat 2:

F = P1— '1
-1

F, = P2 _1?2
I, =1,

So sdnh F; va F,. Dung dinh luat Newton III d€ nghiém lai va rit ra
nhan xét.

3.3. Khdo sdt hién tuong phdch.

1/ Md& mdy tinh.

2/ Vao C:\> CD Leybold\524302 . Nhan Enter ..

3/ Vao C:\LEYBOLD\524302> beats Nhan Enter ..

4/ Man hinh hién CASSY. Nhan Enter .

5/ Man hinh hién sd do bé tri va cdch mic mach dién.

6/ D€ do tin s& Am ta cim phich dién mau vang cda diu do vao 16 E trén
hop CASSY-E va dau den vao 16 mass tuong dng.

7/ Dich chuyén cdc qua ning trén 2 Am thoa dé ching chénh 1&éch nhau tir 1
dén 2 cm.
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8/

9/

10/
11/
12/
13/
14/
15/

16/

Pau vang vao 16 B trén CASSY-E va diu den vao 16 mass tuong ng.

17/
18/
19/
20/
21/
22/
23/
24/
25/
26/
27/

Hinh 1-10

2

Bit ndm X trén dau do Am vé vitri: ” T L 7.
Nhan nim I trén dau do d€ m4.
Nhan ESC dé vé Main manu.
V& Measure frequencies fi, f>. Nhan Enter .
Go am thoa 1 chd 6n dinh. Nhan F1.
Go am thoa 2 chd 6n dinh. Nhan F1.
Ghi lai gi4 tri cia tan s3 f; va f> trén man hinh.
Tinh budc song am theo cong thuc :

A= % 18y v = 340m/s.

D€ khio sit hién tugng phach, mic lai mach dién nhu hinh vé 1-10.

[13 b

Bat nim trén dau do vé vi tri: “ ~
Nhan ESC vé Main menu.
Vé Record beats. Nhan Enter ..
Nhan F1 d&€ man hinh hién F1 — Stop.
GO am thoa 1 va am thoa 2.
Nhan F1 @€ man hinh hién F1 — Automatic, F2 — Start.
Nhan F2 nhiéu 1an d€ chon hinh phéch vira y.
Nhan ESC vé Main menu.
V¢é Evaluate beats. Nhan Enter .
Nhan F4.
Nhan Fé6.
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28/  Quan sit va vé lai hinh dang phéch trén man hinh.

29/  Nhan F1. O duéi man hinh hién ra chu ky T cua hién tugng phach.
Sinh vién ghi lai gié tri chu ky phach Ti.

30/ Nhin <Alt> <F1>. O du6i man hinh hién ra tAn s6 phéch f, . Sinh
vién ghi lai gid tri cla tan s6 phéch f;.

31/  Nhan F2. Ghi lai gid tri chu ky T, cda dao ddng tong hop.

32/  Nhan <Alt> <F2> . Ghi lai gi4 tri cia tan s& dao dong tong hop f,.
33/ NhanESC.

34/ Vé End, Nhan Enter .

35/ V& Yes. Nhan Enter .

36/  Titmdy tinh.

37/  Théo day ndira khéi CASSY-E.

IV. CAU HOI THAO LUAN.

1/ Phét bi€u 3 dinh luat Newton.

2/ Phét biéu dinh luit bdo toan dong lugng va dinh luit bdo toan dong ning.
3/ Thé& nao 1a va cham hoan toan dan hdi? va cham gan dan hi?

4/ Hi€n tugng phéch la gi, itng dung?

5/ Muc dich clia 6ng dém khi trong thi nghiém dé 1am gi?

6/ Nguyén tic hoat dong clia ciac dau do E, F va T?

7/ Tai sao trong phin thuc nghiém 3.2 chon chiéu dai do s=0,8m? C6 thé
cho gié tri khic dugc khong.

8/ Giai thich vai tro ctia nam chdm trong thi nghiém nay.
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Bai 2: CO HOC VAT RAN
1. MUC PICH:

- Po gia tdc trong trudng tai phong thi nghiém bing con lic todn hoc.
- Do mOémen quén tinh cda vat rin.
- Kh3o sit chuyén dong ti€n dong cia con quay hdi chuyén.

II. CG SG LY THUYET:

2.1. Phuong trinh chuyén dong ciia vit rdn.

Ta c6: phuong trinh cd ban ctia dong Iuc hoc vat rin khi xét chuyén
dong quay cta vat rin quanh mot truc ¢d dinh A (hinh 2-1) la:
=M (2-1)
Trong d6 I 14 mdé men quén tinh ctia vat rdn doi véi truc A, dic trung
cho qudn tinh cda vat rin trong chuyén dong quay, c6 don vi do 1a Kg.m”.
- 1a gia tdc géc clia chuyén dong quay.
M — 13 md men ngoai luc ddi véi truc quay A.
M=RxF (2-2)

zC[

Hinh 2-1

Biéu thic (2-1) tuong duong vSi phudng trinh dong luc hoc chit diém
F =md, ¢6 thé dugc viét lai nhu sau:

199 i
dt
4 15)=
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Hay: M= daL (2-3)
dt
V6i L =1é 12 md men dong lugng ctia vat rin doi véi truc A

2.2. Dao dong ciia con ldc todn hoc:

Con lic todn hoc 1a mot hé thong gdm mot qua ning khoi lugng m,
dugc treo trén mot sdi diy manh cé khdi lugng khong ding k€ va khong
dan hdi, chiéu dai /. Pau kia clia sgi ddy treo vio mot diém cd dinh C (hinh
2.2).

C

Hinh 2-2

Binh thudng qud ning nim & vi tri cAn bing O. Néu kéo qud ning
1éch mot géc nhd @ rdi thd ra, dudi tic dung cha trong luc P=mg qua
ning s& dao dong xung quanh vi tri cAn bing O.

Dao ddng ctia con lic véi bién do nhd tuin theo phucng trinh (2-4):

0+0°0=0 (2-4)

Trong d6: w= \/% . Nghiém cua (2-4) c6 dang:

0= 6ycos (awt+ @) (2-5)
Vi bién d6 nhd (6< 10°) con lic sé& dao dong dicu hoa vdi chu ky:
[
T=2m .|— (2-6)

8
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47°
T2

Cong thifc (2-7) 12 c¢d s& cho ta phuong phip d€ do gia toc trong
trudng g tai mot di€m trén mit dat bing cich do chu ky dao dong clia con
lic.

Suy ra: g= (2-7)

2.3. Dao dong ciia con ldc vit Iy.

Xét vat rin 12 mot con quay c6 truc A nim ngang (hinh 2-3). Do tinh
chat doi xding nén trong tim cda G cda con quay nidm tai tim C. T4c dung
clia trong luc P =Mg dit vao tim C bi can bing bdi phan luc cla truc
quay nén trong luc khong cé tic dung lam thay ddi trang thdi cia chuyén
dong.

Hinh 2-3

bit thém mot vat ning m 1€n vanh con quay. Binh thudng qua ning
s€ & vi tri cAn bing thdp nhat O. Néu kéo qud ning ra khdi vi tri cin bing
mot géc nhd 0 < 10° va budng ra thi dudi tic dung cla trong luc P =mg,
qué ning s& dao dong chung quanh vi tri cAn bing giéng nhu trudng hop
dao ddng clia con lic todn hoc.

Tuy nhién trong trudng hgp ndy qua ning m lién két vdi con quay
chit khong phai sgi diy, cho nén dao dong cua qua ning cling chinh la dao
doéng ctia con quay.

M men cta trong Iyc P d6i vé6i diém C 1a:
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M=RxP
M=R-mg-sin@~—-R-mg-6 (v6i 6 nhd)
— d’e .
Mait khéc M:I,B:Id2 =160
t
Tix d6: 160 =—Rmg0
Hay: 0+w0=0 (2-8)
R
Trong do: o’ :%

[ =J + mR*- 132 md men quén tinh cla hé.
J — 12 md men quén tinh clia con quay doi véi truc A.
mR? — 12 md men quén tinh cla qué ning m ddi véi A.

Biéu thiic (2-8) 12 phuong trinh vi phan ctia mot dao dong diéu hoa

c6 chu ky:
T= B4 =2r 1 (2-9)
w mgR

R2
Hay T? =472 M

mgR

[\

2
Tu do: J:mR[gT2 RJ (2-10)
47

Con 14c vat ly trong bai thi nghiém nay 1a mot vanh con quay ban
kinh R, ¢6 18 nan hoa. Truc A clia con quay nim ngang, m 13 qud niing tao
dao dong quanh truc nim ngang cta vanh con quay.

Khi bi€t (m, R, g, T) ta tinh dudc md men qudn tinh J clia con quay
doi véi truc A.

2.4. Chuyén dong tién dong ciia con quay hoi chuyén:

Con quay hdi chuyén 13 mot vat rin quay quanh mot truc A, ma
phuong clia truc quay A c6 thé thay ddi mot cach tu do theo bat ky phuong
nao cua khong gian.

Chuyén dong ctia con quay hdi chuyén dugc ting dung trong cic thiét
bi dinh huéng nhu: la ban con quay, b6 phan dinh huéng cia thiuy 16i, tau
thuyén,...
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Trong thuc t€ &ng dung, thong thudng con quay hdi chuyén c6 dang
12 mot vat doi xing tron quay quanh mot truc A goi 1a truc hinh hoc cda né.
Trong chuyén dong clia con quay ngudi ta giit cho mot di€m trén truc hinh
hoc cia né cd dinh. Pi€ém c6 dinh d6 goi 1a diém tia O clia con quay.

Trong bai thi nghi€ém nay con quay c6 dang nhu hinh vé 2-4. Do tinh
chit doi xitng nén trong tAm G clia con quay nidm trén truc hinh hoc ctia né.
Néu truc quay A theo phuong thang ditng thi mdé men clia trong Iuc P tdc
dung 1&n con quay ddi vdi truc A s€ bing 0.

Theo (2-1) ta c6:

- - dd d dL
M=If=]—=—(Iw)=—=0 2-11
p dt dt( ) dt ( )

Trong d6 L =@ =const 12 mdé men dong lugng cia vat rin doi voi

truc A. Phuong cia L niim theo truc A va dudc b3o toan. Tdc 13 truc quay

ludn dugc duy tri theo phuong thang ding.

Bay giG xét trudng hgp truc A clia con quay nghiéng mot géc 6 so
vdi phuong thang ding.

Néu trong tim G cda con quay trung vdi diém twa O thi mé men
trong luc tic dung 1én con quay d6i véi diém tua O bing khong va mdé men
dong luong L ciing dudc bio toan. Nghia 1a truc A cda con quay ludn duy
tri mot géc nghiéng @theo phuong thing ding.

Hinh 2-4
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Néu trong tAim G ciia con quay cdch diém tya O mot doan d va truc A
nghiéng mot géc 6. Khi d6 trong luc P =mg tdc dung 1én con quay dit vao
trong tam G.

Néu trong tAm G & trén diém tua O va con quay & trang thdi khong
quay thi dudi tic dung cda trong luc P sé& kéo con quay ngi xudng. Pay la
diéu binh thudng.

Néu trong tAim G & dudi diém tua O va con quay & trang thdi khong
quay thi dudi tic dung cia trong luc P sé& kéo con quay vé phudng thing
diing. Pay 1a diéu binh thudng.

Néu con quay dang quay véi md men dong lugng L =16 thi dudi tic
dung ciia trong Iyc P con quay sé khong bi ngd xudng theo phuong trong
luc hay truc con quay bi trd vé phudng thing ding ma ldc nay truc A ciia
con quay s& c6 thém mdt chuyén dong ngang theo phuong vudng géc véi
trong luc. Goi d 13 khodng cich tif trong tim G ctia con quay dén diém tua
O khi cho con quay quay quanh truc ddi xitng cda né thi truc con quay sé
chuyén dong theo mot hinh nén dinh 13 diém tya O, ddu miit clia con quay
v& nén vong tron c6 tAm nim trén dudng thang ding di qua di€m tua O.
Chuyén dong khic thudng néi trén dudc goi 13 chuyén dong tué€ sai. Hién
tugng nay goi 1 hiéu iing hoi chuyén.

Hiéu ting hoéi chuyén c6 thé gidi thich nhu sau:
Ta c6 md men cla trong luc: M =dx P
M = dmg.sind (2-12)
Véc to M c6 phuong vudng géc véi mit phang hdp béi truc OZ thing
ding di qua di€m tya O va truc A, c6 chiéu ngugc chiéu kim déng hd. Dudi
tic dung cia M véc rd md6 men dong lugng L bién thién theo thdi gian
theo phuong trinh:

aL _ o
dt
Hay: dL = Mdt (2-13)

Ta thdy dL cing phuong chiéu véi M .

Nhu vay, dudi tic dung ctia M véc td md men dong luong L s& quay
chung quanh truc thing ding OZ tao thanh mot hinh nén c6 géc & dinh 26
PAu mit ctia véc td L vach nén mot vong tron bdn kinh bing L siné.
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Chuyén ddng cia truc A clia con quay nhu vay goi 13 chuyén déng tién dong
hay chuyén déng tué sai. (hinh 2-5)

Do truc con quay tham gia déng thdi 2 chuyén dong (chuyén dong
ti€n dong do M, va chuyén dong vé phuong thing ding do trong lyc P)
nén ban kinh quj dao dau truc con quay sé& gidm din, tifc chuyén dong ti€n
dong cla con quay sé& tit dan.

Tu hinh 2-5 ta co6:

dL=L-sin@-do
K&t hgp véi (2-12) va (2-13) ta c6:

d-mg-sinH:L-sinﬁ-d—(D

dt
d-mg=I1w-Q
Trong d6: Q= de 12 van téc ctia chuyén dong ti€n dong hay tu€ sai.
dt
Ta c6: Q-"m8.4 (2-14)
I o
Hay: Q-w:%d:consz (2-15)
Goi T 1a chu ky quay gidp mdt vong ta co:
r=2"
w
1 w
Tu do: =—=— hayo=27f.
f 7o,y f
Céc bidu thiic (2-14) va (2-15) ¢6 thé viét lai:
mg-d
SR AL (2-16)
o=y 02p £,
mg-d
=8l 2-17)
Ja Ar?]

Ta thiy néu tan sd quay f,, clia con quay cang 1én thi tan sd tu€ sai
cang nhd, Gng vé6i gid tri d nhat dinh thi tich s6 f, - f, khong d6i. Vi mo
men quén tinh I cia con quay ty 1& véi khoi lugng m clia con quay, nén ti
(2-16) ta suy ra tan sd tu€ sai khong phu thudc vao khdi lugng con quay.
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Hinh 2-5

III- THUC NGHIEM:

3.1. Mo td dung cu.
1/ Con quay héi chuyén:
Con quay hoi chuyén c6 ba phan chinh (hinh 2-6):
a) Truc OZ theo phudng thang ditng.
b) Truc A clia con quay. Trén truc ¢6 khic mot vong mic M.
c) Vanh con quay: c¢6 18 nan hoa, vanh c6 thé trugt trén truc A. Goi D 1a
dinh vanh. Goi LK 14 &c lién két. N6i 16ng LK vanh con quay c6 thé trugt
trén truc A clia con quay. Con viin chit vanh sé gén chiit vao truc A.
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Khi dinh vanh P tring véi vong mitc M trén truc A thi trong tdim G
clia con quay tring v6i di€m tua 0. Cho nén khodng cich gitta B va M
chinh 12 khodng céch d giita di€m tua va trong tim G.

2/ Pau do tan s6: C6 hai dau do hinh chit U ky hiéu 1 va 2.

Giffa hai nhanh chit U ¢ tia bifc xa truyén qua. Néu tia bic xa bi che
thi den dd trén dau do tic. Nhu vay tia bifc xa 12 rd le déng m& cho mdy
dém tan so.

3/ Counter P (hinh 2-7): Trong bai thi nghiém nay dugc diing d€ do tan sd.

Dung di€én lu6i 220V

e K 1i cOng tic mdy.

e R 13 niim thay ddi chifc ning do.

— i T i
u;;:ﬁ‘::! I ,SO
| T o M - S
i J ™ ol
— [ | =S b

Hinh 2-6
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2/ PAu do tan s6: C6 hai diu do hinh chit U ky hiéu 1 va 2.

Giira hai nhdnh chit U c6 tia bifc xa truyén qua. Néu tia bifc xa bi che
thi den d4 trén diu do tic. Nhu vay tia bifc xa 13 18 le déng md cho mdy
dém tan so.

3/ Counter P (hinh 2-7): Trong bai thi nghiém nay dugc ding dé€ do tan so.
Dung di€n ludi 220V
e K 1i cOng tic mdy.
e R 13 niim thay ddi chifc ning do.

Hinh 2-7
4/ LH digital counter (hinh 2-8): Diing d€ do tan sd.

Hinh 2-8

e (CoOng tic ngudn § mit sau mdy. dung dién Iugi 220V
e Niim Funct dé thay ddi chifc ning do.
e Niim Mode @€ thay ddi don vi do.
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e Nim Run dé khdi dong do.
e Nim stop dé nging do.
5/ Ngudn cung cip dién cho dau do 1 (ND):
Hiéu thé vao 220V, hiéu thé ra 6V - AC.
6/ Mot con lic todn hoc.
7/ M6t thudce kep.

3.2. Po gia toc trong truong bang con ldc todn hoc.

1/ Mic mach dién nhu hinh vé 2-9.
- N6i dau phich dién da chan tir ddu do 1 vao 16 s6 1 trén mdy LH digital
counter. Thudng d3 mic sin sinh vién chi can ki€m tra lai.

- Cdm phich dién cia mdy LH vao hiéu th& 220V.
C

Hinh 2-9

2/ Pua con lic c6 chiéu dai l; = Im vao giita hai nhdnh clia dau do s6 1.
Sao cho qud ning dudi diu do khodng 2cm. Sgi diy & vi tri ngang 15
tia biic xa trén dau do.

3/ M4 cong tic ngudon mdy LH & mit sau mdy.

4/ Nhan niim FUNCT dé€ trén cita s6 hién Hz hay KHz.

5/ Nhan nim MODE d€ chon Hz. Khi @6 trén man hinh LH hién

FREQUENCY

REPETITION
6/ Kéo qui ning léch mot géc nhd c¢d 10° va budng ra sao cho mit
phiang dao dong song song v6i hai nhanh chir U.
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7/ Nhan nim RUN d€ do tin s6 dao dong.

8/ Sau mot khodng thdi gan khodng 3 dao dong trén ctta s6 hién gid tri
N, clia tn s6.

9/ Nhan nim STOP dé€ két thic do. Ghi lai gid tri N;. Nhin nim
FUNCT man hinh hién ra nhu da mo td & budc 5. Chd y trong qua
trinh do n€u man hinh khong hién nhu budc 5 thi nhan lai nim
FUNCT.

10/ Thay d6i chiéu dai con lic véi cac gia tri: [,=0,8m; [5=0,7m; [4=
0,6m va do cdc tan s6 N,, N3, Ny tudng tng, ghi vao bang 2-1.

11/ Vi trong mot chu ky s¢i day cit tia bitc xa hai 1dn nén tin s& clia dao
dong sé la:

N 1
f= E’ ta suy ra chu ky dao dong: T = 7
12/ Sinh vién diing cdng thifc sau d€ tinh gia toc trong trudng g:
47?1 2
= S
g 72

K&t qud tinh todn ghi vao bang 2-1.

Bdng 2-1
[ (m) N f(Hz) T (s) g (m/s’
0,9
0,8
0,7
0,6

Tinh gia tdc trong trudng trung binh:

8 +8 T8 T84
4

g:

Tinh sai s0: Ag; =g - gl ., (v6ii=1,2,3,4)
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Trinh bay két qua dué6i dang sau:
g§=8+Ag (m/s’)

3.3. Do mémen qudn tinh J cua con quay.

1/ Dung kep da niing gin truc A clia con quay vao truc thing ding da
gin chit 1én ban thi nghiém (hinh 2-10). Phai tuyét ddi cin than vi
con quay ning c6 thé rdi. C6 thé nhd gido vién lai gitp da.

2/ Gin qué ning m 1én phia trong vanh con quay. Chid y dit chdt dudi
ddy qud ning vao 16 nhd trén vanh, khi d6 qua niing ¢6 gdn nam chim
s€ hut 1én vanh.

3/ Qué ning s€ § vi tri cin bang 0.

4/ B6 tri dau do s6 1 sao cho vanh con quay nim giita hai nhanh chit U
va ¢6 mdt nan hoa nim & vi tri 16 tia bic xa.

5/ Nhan cac nim FUNCT va MODE d€ may LH vé chifc ning do tan s&
don vi Hz.

6/ Pua qua niang va con quay léch mot géc nhd ¢ 10° va budng ra cho
dao dong sao cho tia biic xa chi bi cdt bdi mdt nam hoa.

!
"X

LH

ol T
i
ﬂ
L b
i
Hinh 2-10

7/ Nhan nim RUN dé do tan so6.
8/ Khi ctra s6 mdy LH da hién gi4 tri do N. nhan nim STOP d€ dimng qua
trinh do.
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9/ Tan sd cia dao dong 1a: f= N/2. Suy ra chu ky dao dong: T = %

10/ Ti€n hanh véi 4 1an do, ghi cdc gid tri vio bdng 2-2 va tinh chu ky
trung binh T .
Bdng 2-2

Lan do N Tan sd f (Hz) Chuky T (s)
1

2
3
4

Trung binh

11/ Sinh vién diing cdng thifc sau dé tinh mdmen quén tinh cla con quay.

T2
J = mR (iﬂz —RJ (kg.m?)

Cho: R=0,236 m.
g =9,8 m/s” hay 14y gi4 tri do & trén.
m = 0,135Kg.
12/ Tit mdy LH.

3.3. Khado sdt chuyén dong tién dong ciia con quay hoi chuyén.

1/ Mic mach dién nhu hinh vé 2-11.
- Tir diu do 2 cé ra 4 diu cim.
- Hai du den cim vao hiéu th€ 6V - AC trén ngudn dién ND.
2/ B6 tri dung cu nhu hinh vé& 2-12.
Chii ¥: Truc A clia con quay phai che 10 tia biic xa clia dau do 1 tic thay
den do tit.

3/ Pau do 1 do tin s& chuyén dong tién dong f,, clia con quay.

Goi N 12 s6 hién thi trén may LH . Vi trong mdt vong (chu k) truc A
cit tia bifc xa hai 1an nén tan s tién dong sé la:

N

fQ=2
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Pau do 2 do tan s6 quay cla con quay f,,.Vi vanh c6 18 nan hoa nén trong
mdt vong (chu ky) tia biic xa bi cit 18 1an. Né&u n 12 s6 hién thi trén mdy P
thi tan s& quay sé& Ia:
n
Jo =13

4/ Can than I14y con quay ra khéi gid d& va dit 1én ban. Néi 16ng 6¢ lién
ké&t LK va diéu chinh khodng cdch d giita vong miic M trén truc A va
dinh P ctia vanh v6i d=6cm. Dung thuSe kep dé do khodng cich d giira
vong muc M trén truc A va dinh P cta con quay. Ghi lai gid tri cda
d=6cm.

vV

(CAVAE

Hinh 2-11

C ey e

Hinh 2-12



THUC HANH VAT LY PAI CUONG II 45

Pau do 2 do tin s6 quay clia con quay f,. Vi vanh c¢é 18 nan hoa nén
trong mdt vong (chu ky) tia biic xa bi cit 18 1an. N&u n 13 s6 hién thi trén
mdy P thi tan s& quay sé& Ia:

n
Jo =13

5/ Cin than 14y con quay ra khéi gid d& va dit 1én ban. Néi 16ng dc lién
ké&t LK va diéu chinh khodng cdch d giita vong mic M trén truc A va
dinh P cda vanh véi d=6cm. Dung thudc kep d€ do khodng cich d
gitta vong miic M trén truc A va dinh P ctia con quay. Ghi lai gid tri
ciia d=6¢cm.

6/ Cim phich dién ctia ngudén 6V - AC vao hiéu thé 220V.

7/ C&m phich dién ctia mdy P vao hiéu th& 220V.

8/ Xoay nim R clia mdy P vé vi tri do tan s f v6i don vi H,.

9/ Bat cong tic K clia mdy.

10/M3 cong tic may LH, nhan nim FUNCT va MODE dwa m4y vé chic
ning do tin so f don vi H, .

11/ Diing tay trai giif truc A clia con quay theo phuong thing ding. Tay
phdi tic dong cho con quay quay nhanh sao cho con sd hién thi trén
may P khodng 45.

12/ Dung tay cAm truc A dua truc nghiéng mot géc 0 nao d6 vira phai, giff
cho con quay quay theo phudong nghiéng mdt 1at. Sau d6 budng nhe
tif tlf sao cho truc A chuyén dong tién dong nhung khong chao dong.

13/ Nhin ndm RUN ctia mdy LH d€ do tan s§ f,,. Va nhan nim STOP
dé dirng do. Ghi lai gid tri N;.

14/ Khi trén may LH hién thi N, dong thdi nhin 1én mdy P dé€ ghi s n,
tuong ng. Gid tri n; thudng khic véi 45 ban dau. Nhan nim FUNCT
trén mdy LH d€ dua man hinh vé trang th4i chuin bi do.

15/ Piéu chinh téc d6 quay cda con quay sao cho trén mdy P hién thi
khodng 40. Sau d6 nghiéng truc A cho tié€n dong va do N», n, nhu cédc
budc 12 va 13.

Lip lai thi nghiém véi cdc gid tri clia ny 12 35 va 30. Po s6 d€m N3 va

N, tuong tng. Ghi cdc két qua do vao bang 2-3.
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Bdng 2-3
ny n fo N fo fofa
45
40
35
30

fo Ja =
Trong do:
ny — S& hién thi trén mdy P lic ban diu
n, N — Cé4c gid tri hién thi trén mdy P va mdy LH ldc doc két qua.
fo— Tan sd quay clia con quay: f,, = n/2

fa— TAan s6 tu€ sai: - = N/2.
f., - fo — Gia trj trung binh cda 4 Ian do.
mg.d

Dung cong thicc £, - fo = ﬁ dé gidi thich bang so liéu trén.
T

16/ Lay con quay ra khéi gid d&. Vin 6c LK trén vanh con quay dé thay
ddi d véi cic gid tri : Scm, 4,5cm va 4cm. Mbi 1an lidp lai cdc budc thi
nghiém 12, 13, 14 . Va docac gid tri f,,, fo va f, - fo tuong Ung.

17/ V& d6 thi f, - f,, theod. LAy truc tung f, - f, , truc hoanh d.

18/ Tét mdy P va rit phich ra khoi lugi dién 220V.

19/ Tat mdy LH va rit phich ra khdi Iu6i dién 220V.

20/ Riit phich cim clia ngudn dién 6V -AC ra khdi 1u6i dién 220V.

V- CAU HOI THAO LUAN:

1/ Trong thi nghiém con 14c todn hoc ta phdi kéo con lic mot goc 1éch
0 nho, tai sao.

2/ Neéu cong thifc tinh chu ky dao ddong diéu hoa cla con lic todn hoc

3/ Neéu cong thic tinh chu ky dao ddng diéu hoa cla con lic vatly.

4/ Néu cong thiic tinh van téc géc chuyén dong ti€n dong clia con quay
hdi chuyén.

5/ Van téc géc chuyén dong tién dong clia con quay hdi chuyén c6 phu thudc vao
khoi lugng clia con quay khong ?
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Bai 3. THi NGHIEM MAY BIEN AP
L. MUC DPICH:

Khéo sdt va do dac cdc tham s ctia mdy bié€n dp 1 pha & cdc ché& d@o
khong tdi, ch€ dod c6 tdi va ch€ dd ngin mach nhd hé thong do ghép ndi
may vi tinh PC.

IL. TOM TAT LY THUYET:

1. Neuyén Iy cdu tao.

M4y bién 4p 1a mot thiét bi dién tir tinh dung dé€ bién ddi dong dién
xoay chiéu tir dién 4p nay sang dién 4p khic véi tan s6 khong doi.

CAu tao clia mdy bi€n d4p bao gdm 2 phan: 18i thép va cdc cudn day
quan (hinh 3-1)

(WA

\AAVAVAW]

A (N A

Hinh 3-1
a) Loi thép :

Loi thép 1a phdn mach tir clia mdy bién dp dung d€ din tir thong
chinh trong mdy, né dudc ghép tir cdc 14 thép k¥ thuat di€n. Lo1 thép dugc
chia 1am hai phan :

+ Tru : 14 noi dé dit day quan.

+ Gong : 1 phan khép kin mach tir giita c4c tru.

b) Déy qudn:

DAy quin mdy bién 4p thudng dugc ché tao tir diy déng hodc nhdm, c6
ti€t dién tron hoidc chit nhat, bén ngoai diy c6 boc 16p cdch dién. Day quan
dudc quan thanh nhiéu vong va 16ng vao tru 15i thép. Gifta cic vong day
quan c6 cdch dién v6i nhau va cdch dién vdi 16i thép.

Mady bién 4p mot pha c6 hai cudn didy: mot cudn diy ndi v6i ngudn xoay
chiéu goi 1a cudn so cdp , con cudn diy ndi véi tdi goi 1a cudn thit cdp.
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2-Nguyén Iy lam viéc ciia mdy bién dp:

Nguyén ly 1am viéc cia mdy bién 4p dwa vao hién tugng cdm tng
dién tir. Néu dit vao cudn sd cip clia mdy bién 4p mot dién dp xoay chiéu
hinh sin U}, dong dién xoay chiéu qua cudn ddy s& tao ra trong mach tir
mot tu thong @. Do mach tit khép kin, nén tr thong chay trong 161 thép va
moéc vong qua cé hai cudn diy clia mdy bi€n 4p va sinh ra cdc suit dién
dong tuong iing la e; va e, :

4o d
e =N e =

Trong d6 n; n, la s6 vong cda céc cudn diy sd cdp va thit cap. Khi
mdy bi€n 4p khong tdi, cudn thit cAp hd mach, dong dién thit cap I, = 0, tr
thong @ trong 15i thép chi do dong dién so cip I, sinh ra.

Khi may bién 4p c6 tdi, ddy quan thd ciAp noi vdi tai ¢ tdng trd Z.
Duéi tac dung cia suit dién dong e,, c6 dong dién i, cung cip cho tdi. Lic
nay tir thong @ do ddng thdi cd hai dong so cap i; va thit cap i, gy ra.

Dién 4p u, hinh sin nén tir thdng ciing bién thién hinh sin @=@,sinar.
Sau khi 14y dao ham, bi€n d6i va thay vao (3-1) ta c6:

e, =444 f n,®, N2 sin(wr — %) = E, N2 sin(ar - 7)
e, = 4,44 f n,®, 2 sin(wt — %) = E,/2 sin(et — %)

(3-1)

(3-2)
Trong d6
E, =444fn®, ;E, =444fn,0, . (3-3)
Tt (3-3) néu chia E, cho E, ta dugc hé s6 bié€n 4p k:
p=fr_m (3-4)
E, n

Né&u bd qua dién trd ddy quin va tir thong tdn ra ngoai khong khi, ¢
thé coi gﬁn ding U, ~E;vaU,~E, taco:
U _E _m
u, E, n
D6i v6i mdy ting 4p thi: U,>U; ; n,>n,
Doi véi mdy gidm 4p thi: U,<U;;n, <n,.
Néu bd qua ton hao trong mdy bién 4p, c6 thé xem gan ding quan hé
giifa c4c dai ludng so c4Ap va thit cAp nhu sau:
U = Uy,

=k (3-5)
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Hoic: U . L k (3-7)
u, I,
Phuong trinh dién 4p ctia mach sd cap :
di
u, =R, +L—L—e
1 1h dt 1

Phuong trinh dién 4p clia mach thi cap :

di

U, =—e, —R,l, - L, —2
2 27l Ty

3- Cdc ché dj lam viéc cia mdy bién dp:

a) Ché dé khong tdi :

Ché& d6 khong tdi 1a ch&€ do ma phia thit cAp hd mach, phia sd cap
dit vao hiéu dién thé xoay chiéu (hinh 3-2).

. (»)

-/

Hinh 3-2
b) Ché dé ngdn mach:

Ché& dd ngdn mach 1a ch& dd ma phia thi cAp bi noi tit lai, phia s
cap van dit vao dién 4p xoay chiéu (hinh 3-3).

A A

. n N
Y, D),

Hinh 3-3
c) Ché db cé tdi :

Ché& do c¢6 tai 1a ch€ dd ma cudn so cAp ndi vao ngudn dién 4p dinh
mifc, cOn cudn thit cAp ndi véi tdi (hinh 3-4) :
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A

. N
-/

Hinh 3-4

III/ THUC NGHIEM :

3.1. M6 ta dung cu.
1) Mdy bién dp mot pha (hinh 3-5) :

L1V 7 fardy
= | =1~ /@ﬂ
1%

@ — Lbi thép
@ — Hai cudn diy sd cap va thi cAp clia mdy bién 4p.
Trong bai thi nghiém nay st dung cdc cudn diy sau :
n; =250 vong, R=0,6Q, L =22mH, I,,x = 5A.
n, =500 vong, R=2,5Q0Q, L =9mH, I,.x=2,5A.
n; = 1000 vong, R =9,5Q, L = 36mH, 1.« =1,25A.

2) Bién tré 1102: Dung l1am tdi cho mdy bién 4p (hinh 3-6).

Pt Sl et gl sl et Nl Bl Sl Nl §
OO0 000000

UUUUUUUUUU '
0.0.0.0,0.00.0.0.0. 00, OOOOOOOOOOOOOO :0')
> O o

Hinh 3-6
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Chui thich :
- Vao chin den, ra chin den : dién trG khong d6i R =110Q.

- Vo chan d6, ra chin den : khi dich chuyén con chay C, dién
trd R thay ddi tir 0 d@&€n 110Q.
3) Nguon dién xoay chiéu AC :
Dung d€ cung cip hiéu dién thé€ cho cudn so cAp cho mdy bién dp .
4) Hai dién tré 102

Céc dién trd dudc ndi giita hai chidn B va hai chin C ctia hop CASSY
dé may xdc dinh dong dién chay qua cdc cudn diy so cap va thif cip cia
mdy bién 4p.

5) Hop CASSY :
Diing d€ giao dién giita mdy vi tinh va mdy bién 4p.
6) Mdy vi tinh :
Dung d€ ghi va xi 1y s6 liéu nhan dugc tir mdy bién 4p (hinh 3-7).

'__T o@ : gg

Ig'? ra q
"\
\
\

T - \ o

=

Hinh 3-7
3.2. Khdo sdt mdy bién dp giam thé -

M4y bién 4p gidm th& gdm :
- Cudn sd cap c6 n; = 1000 vong ; R =9,5Q ; L=36mH ; I, =1,25A.
- CuOn tha Cﬁ/p c6 n, =250 vong ; R =0,6Q2 ; L=2,2mH ; [,,,x =5A.

a) Ché& do khong tai :

1/ Quan sdt cdc thiét bi thi nghiém & trang thdi khong bat dién.
2/ Lip rap mach dién nhu sd d6 hinh 3-8:
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Chuy:
Hai dau ddy cim A va B dé hd. Thong thudng, mach dién di dudc
1ip rdp sin. Sinh vién chi can ki€m tra lai.
3/ M4 ngudn dién xoay chiéu.
4/ MGE mady vi tinh.
5/ Tir ddu nhic hé diéu hanh, go C:\>CD CASSY rdi nhan Enter.
6/ Go C:\CASSY\TRANSFO r6i nhan Enter.
Liic d6, man hinh CASSY cua chuong trinh s& xuat hién.
7/ Nhan Enter d€ di vao chuong trinh.

Compuier asssied science sysiem

Ul (A) (D)U02

11

(B)-I1 - I2(C)

nl n2

Hinh 3-8

8/ Kiém tra lai so dd mach dién dugc hi€n thi trén man hinh may vi
tinh.

9/ Nhan Esc. Man hinh sé& hién 1én hop thong tin “Transformer” va hop
thoai Main menu.

10/ Dung céc phim miii tén, dua thanh sing dén “ Select meas.ranges*
r6i nhan Enter. Hodc dung phim néng 13 Fs.

11/ Pua thanh sdng dén “Select meas.resistance at B” nhan Enter.
Nhap vao gi4 tri dién trd 8 mach So cdp 1a : 1Q. Nhan Enter.

12/ Pua thanh sdng dén “Select meas.resistance at C” nhan Enter. Nhap
vao gia tri dién trd § mach Thit cap 1a : 1Q. Nhin Enter.

13/ Pua thanh sdng d€n muc “Reselect range B” nhan Enter. Chon thang
do dong dién qua mach So cap 1a —0,3 .. 0,3A. Nhin Enter.
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14/ Pua thanh sdng d€n muc “Reselect range C” nhan Enter. Chon thang
do dong dién qua mach Thit cAp 1a —0,3 .. 0,3A. Nhin Enter.

15/ Nhan Esc dé trd vé Main menu.

16/ Pua thanh sdng dén “Select meas.quantities” rdi nhan Enter, hoic
dung phim tit 1a F,.

17/ Chon céc gi4 tri can do cung ldc 1a “U;,I; and U,,I,” r6i nhan Enter.

18/ Pua thanh sdng dé€n “Record new measurement” r6i nhan Enter,
hoic dung phim néng 12 F;. Khi d6, man hinh s& xuat hién hai hé truc
toa do bi€u dién U,,I; va U,,I, theo thdi gian.

19/ Nhan F, d€ bit diu quan sat dd thi ctia U,,I; va U,,I, bién thién theo
thoi gian.

20/ Nhan F, d€ hién thi gia tri U; va U, ma mdy do dudc.

21/ Nhan F; d€ hién thi gid tri [; va I, ma mdy do dugc.

22/ Nhan F, d€ hién thi gia tri P, va P, ma may do dudgc.

23/ Nhan Fs d€ hién thi gid tri Q, va Q, ma may do dugc.

24/ Nhan Fg d€ hién thi gi4 tri Cosd; va Cosd, ma mdy do dugc.

25/ Nhan F; d€ quan st cuing lic dd thi cia P, va P, bién thién theo thdi
gian.

26/ Nhan F, d€ dirng qud trinh do. Ghi lai c4c gid tri vao bang sau :

U™ 1(A) P (W) QW) Cos¢

1 (So cap)

2 (Tht cap)

27/ Nhan Esc d€ trd vé Main menu.

28/ Dua thanh sing dén “Evalue in graph” rdi nhan Enter, hoic ding
phim néng 1a Fg.

29/ Quan sat lai do thi cta U,,I;,U,,l, @3 dude ddnh dau theo thi tu 1,
2,3,4.

30/ V& lai dd thi cia U;:
Nhan 1an lugt cic phim “Fy”, “17, “+”. Khi d06, trén do thi U, s& xuit
hién con tré hinh ddu + va dudi man hinh sé& xuit hién gi4 tri U, theo
thdi gian t tai vi tri con tré dang ding.
Nhan phim “Home” dé dua con tré vé dau db thi.
Nhan va giit phim “Tab” @€ con trd di chuyén trén d6 thi ctia U,.
Vé lai d6 thi U, theo céc gid tri clia con tr.
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31/ Ve dd thicua I;:
Tuong ty nhu vé d6 thi clia U, nhung ding cdc phim “Fy”, “27, “+”.
32/ V& do thicta U, :
Dung cdc phim “Fy”, “37, “+”.
33/ Veddthictal,:
Dung cdc phim “Fy”, “47, “+”,
34/ Nhan Esc d€ tré vé Main menu.
35/ DPua thanh sdng dé€n “End” nhan Enter.
36/ Trong hop thoai “EXIT PROGRAM” chon “YES”, nhan Enter.
37/ Titngudn dién AC, tit mdy vi tinh.
T bang gid tri do dugc va cdc dd thi, hdy nhan xét vé& két qua thi nghiém.

b) Ché& @6 ngin mach ciia M4y bi&n 4p:

Lip dit thi nghiém nhu so d6 hinh 3-8 nhung bay gid ta ndi hai dau A
va B lai v6i nhau. Lam lai thi nghiém tir buéc 1 dén budc 37 nhu trén.

¢) Ché& do cé tai cia May bié€n ap:

Lip dit thi nghiém nhu so dd hinh 3-8 nhung ta ndi hai dau A va B
vao hai chan cim mau den & hai dau ctia bién trd R = 110Q.
Lam lai thi nghiém nhv trén tir buée 1 dén budc 33.
34/ Vé d6 thi cda Py(t) :
. Nhan 14an lugt cac phim “F,”,“1”. Khi d6, trén man hinh sé& xu4t hién
do thi ciia ham Py (t).
. Diing cdc phim “Fy”, “3”, “+”. D& vé& lai b thi cia P,(t).
. Nhan Esc d€ tr§ vé Main menu.
35/ Vé d6 thi cia Py(t) :
. Pua thanh sdng dé€n “Evalute in graph”. Nhan Enter.
. Nhan 14an lugt cac phim “F,”,“3”. Khi d6, trén man hinh s& xuit hién
do thi ctia ham P,(t).
. Duing cdc phim “Fy”, “17, “+”. D& vé lai @6 thi ctia P(t).
36/ Nhan Esc, chon End, nhan Enter.
37/ Trong hop thoai “EXIT PROGRAM?”, chon “YES” d€ tho4t khdi
chuong trinh.
38/ Tit ngudn dién AC, tit mdy vi tinh.

3.3. Khdo sdt may bié€n 4p tiing the :

M4y bién 4p ting thé gom:
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- Cudn Sd cap ¢6 n;=500 vong ; R=2,5Q ; L=9mH ; 1., =2,5A.
- Cudn Thtt cap ¢6 n,=1000 vong; R=9,5Q ; L=36mH ; I, =1,25A.
Tién hanh thi nghiém mdy bién 4p ting th€ § cdc ch€ do khong tai,
ch& dd ngdn mach, ch€ do cé ti theo ting budc twong ty nhu ddi véi mdy
bién 4p gidm thé.
Nhan xét thi nghiém va danh gid két qua.
IV/ CAU HOI THAO LUAN:

1) Cong dung clia M4y bién 4p.

2) Cau tao chung cia Mdy bién 4p.

3) Tai sao khong nén d€ M4y bién 4p lam viéc § cdc ché do khong tai
va ngdn mach.

4) Tinh hiéu suat cia M4y bién 4p ting thé trong trudng hdp c6 tai.

5) Tai sao trong k¥ thuat han dién, ngudi ta ding M4y bi€n 4p & cac ché
dod ngdn mach va khong tdi ?




THUC HANH VAT LY PAI CUONG II 56

Bai 4. PO TU TRUONG
1. MUC PICH:

Do tir trudng va ning lugng tf trudng & bén trong mot ong day cé
dong dién chay qua biing mdy do tir trudng va bing hé do ghép ndi mdy vi
tinh PC.

IL. TOM TAT LY THUYET:

Xét mot dng day dién thing chiéu dai /, dudc quin tir N vong diy
din. Ta hdy midc 6ng diay vao mach dién mdt chiéu nhu hinh vé 4-1. Khi
déng khéa K, qua 6ng diy sé& c6 dong dién I chay qua.

l
L
Hinh 4-1

Bén trong 1ong dng diy sé& xuit hién mot tir trudng cé chiéu xdc
dinh theo quy tit vin nit chai. Néu chiéu dai / cda 6ng diy 16n hon nhiéu
1an dudng kinh cla né thi tf trudng trong 10ng 6ng diy cé thé xem nhu déu.
Do 16n clia véc td cam tng tit B trong Ong day dugc xdc dinh theo bifu
thic:

B = ppon I (4-1)

Trong d6: - B la cam tng tir (T).

- n 12 s6 vong day trén mot don vi dai: n = N/I (vg/m).
- 1o 12 hiing s6 tiY ¢6 gid tri: 1 =4n.10 "H/m.

- 1 12 @6 tir thAm clia moi trudng trong dng day.

- I 1a cudng d6 dong dién (A).

Biy gid néu ta ngit khoa K, tf trudng va do do d6 tir thong trong
ong diy gidm dot ngdt 1am xuat hién trong mach mot suit dién dong cdm
ting. Theo dinh luit Lenxo, chiéu clia suit dién dong cdm tng va dong do
né sinh c6 tic dung chong lai sy gidm ctia dong dién trong mach. nghia 1a
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dong cdm ng phai cing chiéu véi dong trong mach, diéu dé 1am cho dong
trong mach khong mit ngay ma gidm dan vé 0. Suit dién dong cdm Gng
sinh ra khi ngdt mach goi 1a suét dién dong ty cdm.

dv __dLy)_di

dt dt dt
V6i: ®=LI, trong d6 L 1a hé s§ tv cdm ctia mach, cé gid tri phu

thudc vao hinh dang, kich thudc va do tir thAm clia mdi trudng xung quanh.
2

(4-2)

N
L= ppu, TSZMUO”ZS-Z:MUO”ZV (4-3)
Co6ng thuc hién bdi dong dién tu cdm trong thdi gian dr 1a:
dA = gldt = —a;EIdt — _IdD = —LIdI (4-4)
t

LAy tich phan (4-4) trong khodng tir / dén 0 ta s& dugc cong thuc
hién bdi dong cdm tng trong thdi gian ngdt mach.

0 0
A = jdA - —judl _Lp (4-5)
1 1 2

Hay: A = %,u H n*1*v (4-6)

K&t qua trén ciing thu dugc khi ta tinh cong cida ngudn dién phai
thuc hién chong lai suit dién tuw cdm khi déng khéa K, d€ ting dong dién
trong mach tir 0 dén gid tri I. Theo dinh luat bdo toan ning ludng, cong nay
s& chuyén h 6a thanh ning lugng tir trudng clia 6ng diy. Tic 1a ta cé:

1 1
W=A= ELIZ = Eyyonzlzv (4-7)

2

Hay: W = 1.5

2 py

Bi€u thic (4-8) 1a cong thic tinh ning lugng tir trudng déu chita
trong thé tich V clia 6ng diy. Nhu vdy, ning lugng tif trudng trong mot thé
tich V bat ky dugc xédc dinh theo cong thifc:

L 1By (4-9)
2up g 5

DP6i v6i mot dng diy ngin tir trudng B trong dng diy 1a khong déu.
Nhung mot cdch gin ding cé thé xem tir trudng B 12 mdt ham cda toa dd
chiéu dai / clia dng day B = f(I). Thay dV = Sdl ta c6

Vv (4-8)

W =
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s &,
W= —— jB dl (4-10)
(2,“#0) I
III. THUC HANH
3.1. M6 ta dung cu:
1/ M4y tinh dé hién thi k&t qua do va xr 1y so lidu.
2/ Mot hop Cassy-E d€ giao dién giita dau do tir trudng vdi mdy tinh.
3/ Mot 6ng day thing chiéu dai c¢6 thé thay ddi dugc.
4/ Mot dau do tir trudng ma nguyén tit hoat dong dua vao hiéu ng Hall.
5/ Ngudn dién DC (hinh 4-2)

R1 R2

Hinh 4-2

P& cip dong cho 6ng day, hiéu th& cung cdp cho ngudn 1a 220V.
Mu6n md& ngudn DC, bat cong tit K clia ngudn & géc trdi trén trudc may.
D& thay ddi hiéu thé va dong ra ta xoay déng thdi nim R; va R, cling chiéu
kim ddng hd gia tri ctia hiéu th& va dong dudc hién thi trén cita s6 MH, va
MH,.

6/ May do tu trudng (hinh 4-3):

Pugc diung d€ hién thi gid tri cta tir trudng khi do. Ngudn dién cung
cAp cho mdy 220V. M4y c6 thé do ca tir trudng xoay chiéu 14n tir trudng
mot chiéu.

* Cong tit nguon dién K & sau may.
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* PD 1a 16 cidm phich dién tir ddu do tir vao. Khi cim phich dién tir dau
do tir vio PD cin chd ¥ xoay vét 16m trén dau phich dién khép véi vi tri A
trén 16 cim, tuong ty cho trudng hgp khac khi dung phich cim nhiéu chan.

* Khi do tif trudng &n dinh bat nim OP vé vi tri "-". Vi tri " ~ " @ng cho
xoay chiéu.

* Ndm N dugc dung d€ thay d6i @6 nhay c6 ba vi tri 20, 200, 2000 tudng
tng v6i d0 nhay 0,01mT; 0,ImT va 1mT.

* Clra s6 MH d€ hién thi gi4 tri do don vi mT.

* Lo CT 1a khong gian che .

* Nim Z dugc dung dé bu offset tiic diéu chinh di€m zero cho diu do tir.

Hinh 4-3
7/ Ampere - Volt k&€ max 300V/10A: (hinh 4-4)

AL
M ILI[
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Ampere - Volt k&€ max 300V/10A c6 thé do hiéu dién thé va cudng do
dong dién xoay chiéu (AC) ciing nhu mdt chiéu (DC) qua 6ng diy. Trong
bai thi nghiém nay chi ding d€ do cudng @6 dong dién mot chiéu qua dng
day.

Khi xoay X; dén vi tri: 1, 3, 10, 30, 100, 300 la cédc thang do tuong tng
cia Ampe k€.

Khi xoay X, dén cdc vi tri: A, Am, pA thi trén cita s6 MH, hién thi: A,
Am, pA. Chi don vi do ciua dong dién.

Khi xoay X3 dén vi tri off tuong ng véi trang thai tit, vi tri (-) twong
ting v6i mdt chiéu (DC) va (~) tuong ng v6i xoay chiéu (AC).

Trong bai thi nghiém nay X, xoay vé vi tri A tiic don vi do cudng do
dong dién 12 Ampere; X, & vi tri 10 tiic gid tri do 16n nhat clia ddng ho 1a
10A; X5 xoay & vi tri (—) tifc dong dién mot chiéu.

3.2. Po tif trudng bing may vi tinh:

1/ Quan s4t thi€t bi 5 phiit.
2/ Phai tuyét ddi c4n than tranh va cham vao dau do tir rit dé gay.
3/ Mic mach dién theo so @6 (hinh 4-6).

Hinh 4-6

Chi y: + Xoay cho khép gidc cdm da chan ;



THUC HANH VAT LY PAI CUONG II 61

+ Mic diing cdc cuc duong (+) va cuc (-);
+ Chi dudc mic mach dién khi mdy vi tinh da tit.
- N&i dau do tir vao 13 input clia B - Box Compensation trén hop Cassy - E.
-N&i cuc dudng (+) ctia ngudn dién DC vao cuc duong (+) clia Ampere -
Box trén hop Cassy - E.
-N&i cuc 4m (-) ngudn dién DC vao 1 dau 6ng day.
-N&i dau 6ng day con lai vao cuc Am (-) cia Ampere - Box trén cassy - E.
4/ M3i gido vién lai ki€m tra méi dudc thao tdc ti€p. Piéu chinh &ng
day dai khoang 20cm.
5/ Xoay hai niim R1 va R2 clia ngudn dién DC vé tin clng trdi. Thong
thudng da xoay sin, sinh vién chi can kiém tra lai.
6/ Cim phich dién cta ngudn DC vao hiéu th€ 220V. Thong thudng da
cim sdn, sinh vién chi can ki€m tra lai.
7/ Bat cong tit K ctia ngudn DC, lic nay thay trén hai cta s6 MH, va
MHj, hién thi 0.0 1a t6t.
8/ Bat mdy vi tinh.
9/ Vao C: \> CD\ Leybold> rdi Enter.
10/ Vao C:\ LEYBOLD:> Id ri Enter.
11/ Man hinh hién CASSY. Nhan Enter.
12/ Man hinh hi€n khung Program Selection.
13/ V& F, Multimeter. Nhan Enter.
14/ Man hinh hi€n khung Multimeter va khung Main menu.
15/ V& F; Select meas.quantities. Nhan Enter.
16/ Man hinh hién khung Meas. quantities.
17/ Vé Reselect channel A. Nhan Enter.
18/ Vé Curent. Nhan Enter. P€ xdc dinh do dong.
19/ Vé -10 ...10A. Nhan Enter.
20/ Man hinh tr§ vé khung Meas quantities.
21/ V& Reselect channel D. Nhan Enter.
22/ Man hinh hién khung Quantity D.
23/ Vé Magnetic flux. Nhan Enter. D€ xdc dinh do tir trudng.
24/ Vé -10 ... 10mT. Nhan Enter. D€ x4c dinh gi4 tri 16n nhat 10mT.
25/ V& Reselect Channel D. Nhan Enter.
26/ Man hinh hién khung Quantity D.
27/ Vé Compensation on/off. Nhan Enter. (Dé tdit hay m& Compensation).
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Né&u deén db ctia Compensation trén Cassy-E sing tic 12 Compensation
§ trang thai m3. Con néu dén khong sdng 13 & trang théi tit. C6 thé do
Compensation & trang thdi md hay tdt (trong bai nay ta do
Compensation & trang th4i tit).

28/ Nhan phim ESC vé Main menu.
29/ V& F, Start new measurement. Nhan Enter. D€ thuc hién do.
30/ Man hinh hién:

I: 0,0 A.

B: 0,0mT. 1a tot.
Néu khac chiang han, vi du:

I: -4,2 A.

B: 0,8mT.

Chiing ta phdi chuin lai d€ I va B vé gid tri tudng dudng 0,0.
Cach chuidn nhv sau:
31/ Nhan phim ESC vé main Menu.
32/ V& F; Select meas. quantities. Nhan Enter.
33/ Vé Reselect Channel A. Nhin Enter.
34/ Vé Calibrate. Nhan Enter.

35/ Nhap : dong. Nhin Enter.

36/ Nhap : L. Nhan Enter.

37/ Nhap : A. Nhan Enter.

38/ Nhap : Factor : 1 A/A. Nhan Enter.
39/ Nhap : offset : 4,2. Nhan Enter.

PE khit - 4,2 A dua I vé tuong duong 0,0. Theo vi du dua ra.
40/ Man hinh hién khung Range A.

Trong vi du nay vé : -4,2 ... 14,2 A va nhan Enter.
B4i vi dong nhap lic dau -10 .. 10A.

Khi offset : 4,2 thi gidi do dong d dich chuyén mdt lugng 4,2
41/ V& Reselect Channel D. Nhan Enter.
42/ V& Calibrate. Nhan Enter.

43/ Nhap : TU TRUONG. Nhéin Enter.

44/ Nhap : B.  Nhén Enter.

45/ Nhap : mT. Nhan Enter.

46/ Nhap Factor : ImT/mV. Nhan Enter.
47/ Nhap offset : -0,8 mT. Nhan Enter.

P& bu khir 0,8 mT dua B vé tuong duong 0,0. Theo vi du trén.



THUC HANH VAT LY PAI CUONG II 63

48/ Vé -10,8 ... 9.2 mT. Nhan Enter.

49/ Nhan ESC vé Main menu.

50/ Vé F, Start new measurement. Nhan Enter.

51/ Xem I va B di tuong duong 0,0 chua. Néu chua thi offset ti€p nhu

trén.
Nhan phim D.

52/ Xoay dong thdi nim R, va R, ctia ngudén DC cling chiéu kim dong hd
sao cho dong dién I trén man hinh ting khoang: I ~ 6 A.(vi du I = 6A)

53/ Nhan ESC vé Main menu.

54/ V& F, Automatic / param /formula. Nhan Enter.

55/ V& Enter parameter. Nhan Enter.

56/ Nhap : lenght. Nhan Enter.
57/ Nhap : 1. Nhén Enter.
58/ Nhap : cm. Nhén Enter.
59/ Nhap : 0. Nhén Enter.
60/ Nhan ESC vé Main menu.

61/ Vé F, Start new measurement. Nhan Enter. B4t dau do.
62/ Nhan F,.
63/ Cudi man hinh hién 1=
64/ Chon gdc toa do 0 tai ddu dng mica.
Dit dau do tir tai 0. Nhap 1= 0. Nhan Enter.

65/ Dich chuyén dau do tir vao siu trong 6ng mot doan 2 cm. Nhan F.
Nhiapl=2cm.  Nhian Enter.

66/ Dich chuyén dau do tif vao siu trong 6ng mot doan 4 cm. Nhan F,.
Nhiapl=4cm.  Nhan Enter.

67/ Ct th€ ti€p tuc mdi I1an dich chuyén dau do tir thém 2cm. Nhan F.
Nhap gid tri 1. Nhan Enter. Cho dén khi dau do tir dén cudi dng
mica. K&t thiic qua trinh ghi s6 liéu do.

Trong qué trinh do ludn diéu chinh dé€ dong trén man hinh I ~ 6A.

Chi y: Dich chuyén dau do tir bt diu tir Sng day ndi véi cuc duong (+).

68/ Nhan ESC vé Main menu.

69/ Vé Fs output measured valuaes. Nhan Enter.

70/ V& Valuaes in table form. Nhan Enter.

71/ Man hinh hién bang s& liéu do. Nhan phim dai space dé xem hét

bang.
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72/ Nhan ESC vé Main menu.

73/ Vé Fg Evaluate in graph. Nhan Enter.

74/ Man hinh hién dudng cong so liéu.

75/ Nhan ESC vé Main menu.

76/ Vé F; Select Representation. Nhan Enter.

77/ Vé Select X - axis. Nhan Enter.

78/ V& 1. Nhan Enter. D€ x4c dinh truc X bi€u dién vi tri dau do ti.

79/ V& 1. Nhan Enter. D€ x4c dinh truc X chia theo don vi 1.

80/ V& Select y1 - axis. Nhan Enter.

81/ Vé B. Nhan Enter. P€ x4c dinh truc y1 bi€u dién B.

82/ Vé B. Nhan Enter. P& xdc dinh truc y1 chia theo don vi B.

83/ Nhan ESC vé Main menu.

84/ Vé Fy Evaluate in graph. Nhan Enter.

85/ Nhan phim F, d€ c6 d6 thi ndi lién cdc di€m sd lidu.

86/ Nhan Fg d€ c6 khung toa do.

87/ Sinh vién vé lai dudng cong biéu dién tir trudng B trong dng diy theo

1 vi tri dau do tir trong 6ng.

88/ Nhan ESC vé Main menu.

89/ Vé F; Select repreaentation. Nhan Enter.

90/ V& Select X - axis. Nhan Enter.

91/ V& 1. Nhan Enter.

92/ Vé 1. Nhan Enter.

93/ Vé Select y1 - axis. Nhan Enter.

94/ Vé B. Nhan Enter.

95/ V& B* . Nhan Enter. P& xdc dinh trén truc y1 chia theo don vi B

96/ Nhan ESC vé Main menu.

97/ Vé Fg Evaluate in graph. Nhan Enter.

98/ Nhan F,.

99/ Nhan Fy trén m4n hinh xu4t hién con trd "+". P& dich chuyén con "+"
ta dung cac phim mii tén.

100/ Pua con trd "+" vé bén tri clia cuc dai dudng cong d6 thi. Pua con
tré v& mot di€m so liéu ma Gng vdi nd trén truc X cé gid tri 1; xdc
dinh dudc vi du: 1, = 10cm. Dung <Ctrl> <<—> dé€ danh dau.

101/ Sau d6 dwa con trd "+" vé& bén phdi tng véi diém s6 liéu c6 1, xdc
dinh dudc vi du: 1, = 30cm. Dung <Ctrl> <—> d€ ddnh dau.
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102/ Nhan Fs.

103/ Nhan <Alt> <Fs>.

104/ Du6i man hinh hién:
Area = b mT> cm. Vé6i b 1a con s6 c6 gid tri bing dién tich dudi
dudng cong B* = f(l) dudc ddnh ddu. RS rang:

105/ Sinh vién diing cong thic sau d€ tinh ning lugng tir trudng:

b
W 5. [Bdl = Sb.
2p 214
Véi: S = nd*4; d=0,1 m. B&ibra don vi T .m.
106/ T4t may tinh.
107/ Xoay hai niim R, va R, ctia nguén DC vé 0.
108/ T4t ngudén DC.

109/ Théo cdc day ndi ra khoi CASSY - E.
K&t thiic phan do tir trudng biing may vi tinh.
Chii ¥: Chi dudc thdo cdc day ndi ra khdi CASSY - E khi mdy vi tinh da tdt

3.3. Po tit truong bang mdy do tii truong:
1/ Mic mach dién theo hinh vé 4-7.
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e Cim phich dién da chan tir dau do tir vao 16 PD clia mdy do tir
truong.

e N6i cyc duong (+) ctia ngudén DC vao cuc duong (+) clia Ampere -
Volt k&€ max 300/10A.

e NGi cuc Am (-) cda Ampere - Volt k&€ max 300/10A vao mot dau clia
ong day.

e N6i ddu con lai cda dng day vao cuc 4m (-) cda ngudén DC

2/ Cdm phich dién ctia mdy do tf trudng vao hiéu dién th€ 220V. Thong
thudng da cim sin sinh vién chi kiém tra lai.

3/ Piéu chinh 6ng diy dai khodng 20cm.

4/ Xoay nim X, ctia Ampere - Volt k& max 300V/10A vé vi tri 10. Khi
d6 trén ctta MH, hién thi giai do 16n nhat 10. Xoay X, vé A dé dong
ho do dong. Xoay X; vé "—" d€ do dong mot chiéu.

MJdi gido vién lai ki€m tra mdi dugc thao tac tiép.

5/ Nhan nim K ctia nguén DC dé md. Né&u thdy trén ctta s6 MH, va
MH, hién gi4 tri 0,0 1a t6t. N&éu khdng phdi xoay R; va R, vé tan cling
trai d€ dua vé 0,0.

6/ MG cong tit cia mdy do tif trudng & phia sau mdy.

7/ Xoay nim N vé vi tri 20. Thong thudng di xoay sin sinh vién chi
kiém tra lai.

8/ Bat niim OP vé vi tri "—". Thong thudng da bat sin sinh vién chi kiém
tra lai.

9/ That nhe nhang cin thian dua diu do tir vao 16 CT khong gian che tir.
P4y niim Z xudng dudi thdy dén dd sdng. Sau d6 ti€p tuc diy Z lén
xudng vii 1an d€ diéu chinh di€m Zero cho dau do tir. Rit diu do tir ra
deén dd cia Z van sang 1a dudc.

Chi y: Thao tdc nay phai tuyét ddi cin than vi ¢6 thé 1am giy dau
do do tu trudng.
10/ Xoay nim R; va R, ctia ngudn DC theo chiéu kim dong hd d€ trén
Ampere - Volt k&€ max 300V/10A kim chi 5A.

11/ Thyc hién qud trinh do, dich chuyén diu do tir vao trong 6ng diy theo
truc clia dng. Xdc dinh / va B doc trén mdy do tir liét ké theo bang
sau:
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Bdng 4-1

[ (cm) 0246.......
B (mT)

12/ Xoay niim R, v R, clia ngudn DC ngudc chiéu kim ddng hd d€ trén
hai ctta s6 MH, vi MH, hién thi 0,0. Tt nguén DC.
13/ Thay ddi chiéu dai 6ng ddy biing 40 cm.
14/ M ngudn DC.
15/ Xoay nim R; va R, clia nguén DC sao cho trén Ampere - Volt k&
max 300V/10A kim chi 5A.
16/ Tiép tuc do tir trudng theo bang 4-2

Bdng 4-2

[ (cm) 0246.......
B (mT)

17/ Xoay niim R; va R, ctia ngudon DC vé tin clng tréi.

18/ T4t ngudn DC.

19/ Tit may do tir trudng.

20/ Riit phich cim da chan ra khoi mdy do ti.

21/ V& @6 thi tir trudng B theo . LAy truc hoanh 1a [ tryc tung 1a B theo
cdc bang s6 liéu 1 va 2. Nhan xét va so sdnh hai d6 thi dudc vé.

IV- CAU HOI THAO LUAN:

1. Khdi niém ti trudng. Sy phan bd va céch tinh t trudng trong mot
ong day thing?

2. Ning lugng tir trudng va biéu thic tinh ning lugng tir trudng déu
trong mot 6ng ddy thing.

3. Hiéu ting Hall? Nguyén tit hoat dong clia dau do tir? Can chd y gi
khi st dung dau do va cdch dit dau do trong tir trudng.

4. Tai sao trudc khi do ta phdi bu offset dau do tir.

5. Néu trong qud trinh do ta khong dich chuyén diu do tir bit ddu tir dau
ong day ndi véi cuc dudng (+) ma bit dau tir ddu dng diy ndi véi cuc
am (-) thi k€t qua do s& nhu thé nao ?
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Bai5: PO VAN TOC ANH SANG
1. MUC PICH:
Khéo sat va nghiém lai phép do van t6c 4nh sdng bing thi€t bi bi€n
ddi xung dién va oscilloscope.
IL TOM TAT LY THUYET:
2. 1. Cdc ddc tinh quan trong cua dnh sdng.

Vit Iy hoc hién dai da khing dinh ban chit lugng tif ca dnh sing:
Anh sdng vira c6 tinh cht séng vira c6 tinh chét hat.

Tinh chit séng cla 4nh siang thé hién qua cdc hién tugng giao thoa,
nhiéu xa, khic xa, tdn sic, phan cuc...

Tinh chat hat ciia 4nh sdng thé hién qua cdc hién tugng nhu hiéu tng
quang di€n, hi€u &¢ng compton...

Piéu dic biét quan trong 1a sy lan truyén clia séng 4nh sing khong
phu thudc vao hé quy chi€u va khong can mdt moi trudng trung gian nao
cd. Nam 1905 Einstein dd néu ra tién dé co ban clia 1y thuyét tuong doi:

“Téc dj cua dnh sdng trong chan khéng cé cing mot gid tri nhu nhau
doi véi moi hudng va doi véi moi hé quy chiéu qudn tinh” .

Ly thuyét tuong d6i ctia Einstein da dugc ki€m nghiém nhiéu 1an va
cho két qué ludn ludn phu hop vdi nhitng tién dodn 1y thuyét.

Céc thi nghiém ndi ti€ng trong lich st trong Vat Iy hoc ti€n hanh do
van toc dnh sdng cho thdy do chinh xdc cta phép do van toc 4nh sdng dugc
hoan thién theo thdi gian nhu th€ nao (bidng 5-1). Su da dang clia phuong
phédp va su cd ging clia cac nha Vat ly da dat dé€n do ma dd chinh xdc bi
gi6i han bdi kha ning thuc t€ trong viéc thuc hién cic ban sao chuin don vi
dd dai duge dung & thdi diém bay gid. Piéu nay din dén viéc cdc nha Vat
ly da quyét dinh gdn mot gid tri cho van tdc¢ 4nh sdng chinh xdc bing dinh
nghia.

Theo dinh nghia gid tri cia van toc 4nh sdng hién nay dudc 4n dinh
mot gid tri chinh xéc la:

¢ =299792458 m/s (chinh xdc)

DPiéu nay mot mit cho thiy ring van tdc 4nh sing dugc xem nhu mot
hiing s& vat ly. Pay 1a van toc gidi han ma moi vi hat chuyén dong cé thé
dat dugc. La van toc truyén gidi han cia moi tuong tac.

T chudn van tdc 4nh siang, don vi do dai dudc dinh nghia lai vao
ndm 1983 nhu sau :



THUC

HANH VAT LY PAI CUONG II

69

“Mét la do dai cua quang duong ma dnh sdng di dugc trong chdn
khong trong thoi gian 1/299792458 s”.

Bdng 5-1
Nguoi Vén toc dnh bo
Nam tfw’c Nudc Phitong p’.lfi P sd;zg do duygc Chl:nh
nghigm thuc nghiém (x 10°m/s) xdc
(m/s)
1600 Galileo Y beén xdch va 14 chin “nhanh” ?
1676 Roemer Phdp | Vé tinh ctia sao Thd 2,14 ?
1729 Bradley Anh Quang sai 3,08 ?
1849 Fizeau Phap Bédnh rang 3,14 ?
1879 Michelson | Hoaky Guong quay 2,88810 75000
Michelson | Hoaky Guong quay 2,99798 22000
1950 Essen Anh Hoc vi séng 2,997925 1000
1958 Froome Anh Giao thoa k& 2,997925 100
1972 Eveson va | Hoaky | Phuong phdp lase 2,997924574 1,1
ddng nghiép
1974 ?laney va Anh Phuong phdp lase 2,997924590 0,6
dong nghiép
1976 | Woodsva | Anh | Phuong phdplase | 2.997924588 0,2
dong nghiép
1983 | Gi4 tri dinh nghia dugc qudc té& cong nhan 2,99792458 Cil;lclh

Nhu vay, lich st kha dai clia vin dé do van tdc clia 4nh sdng dd chAm
ddt. Hién nay néu ching ta cho mot chim sing truyén tir diém nay dén
di€ém khic va do khodng thdi gian di dudc, thi khong phai 13 ching ta ¢6 y
mudn do téc dd 4nh sdng ma 1a do khodng cich giita hai diém.

2.2. Neuyén tdc do vin toc dnh sdng :

bi€u th

Po quing dudng S va khodng thdi gian t ma 4nh sdng truyén qua
trén quing dudng dé ta c6 thé xdc dinh dudc van tdc clia 4nh sing theo

uc:

(5-1)
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II1. THUC NGHIEM.
3.1. Mo td dung cu.
1- Gia quang hoc . (Hinh 5-1)
Dung d€ dit cac thi€t bi quang hoc va thi€t bi do van téc dnh sang.
Trén gia quang hoc c6 chia thang dd d€ dinh khodng cich giita thiét bi do
van tdc 4nh sdng va thau kinh.
2- ThA&u kinh hoi tu.
Dung d€ dinh huéng chiim tia tdi thinh chiim tia song song.
Thau kinh hoi tu nay ¢6 tiéu cy f = 200 mm.
3- Guong quang hoc.

Trong bai thi nghiém dung 2 guong quang hoc: Guong 16n dait tai vi
tri B cdch ngudn mot khodng cich s/2; Guong nhd dit tai cita s phia trén
ctia hop thiét bi do van tdc.

4- Thi€t bi do van toc dnh sdng.
Duing d€ phat ra va nhén lai cdc chim tia sdng can do van tdc.
Bién ddi chim tia sang thanh cic xung dién thé€ va dua ra cic thiét
bi ghi nhin ( Oscilloscope ).

(1) Gia quang hoc.

(2) Th&u kinh hoi tu.

(3) Guong quang hoc nhd.

(4) Thi€t bi do van t&c 4nh sdng.

Hinh 5-1
5- OSCILLOSCOPE HM 303-6 : (hinh 5-2)

Dung d€ hién thi cdc xung nhan dugc tir thi€t bi do van tdc 4nh sing.

bit va d€m thdi gian gita cdc xung.
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Hinh 5-2

So dd cdc niim chifc ning mit trude ctia OSCILLOSCOPE HM 303-
6 dudc chi ra trén hinh 5-3.
Chii thich cdc niim chitc ndng chinh can sit dung trong thi nghiém :
(1) POWER — Cong tic ngudn c6 den bio.
(2) INTENS, (3)FOCUS — Céc niim diéu chinh cudng do sang va do sic
nét cua hinh.
(5) Y-POS-I, (8) Y-POS-II — Piéu chinh vi tri hién thi doc clia xung &
kénh I va kénh II.
(6),(7)Y-MAG x5 — Céc nit nhan d€ khuéch dai tin hiéu dién th& § kénh
I va kénh II 1én 5 1an.
(10) LEVEL — Niim diéu chinh mic dong bo.
(11) X-POS.— Biéu chinh vi tri hién thi ngang ciia xung.
(12) X-MAG. x10 — Nhan 10 14n thdi gian quét tin hiéu.
(13),(14) VOLT/DIV - bit thang do volt cho mdi 6 toa do y & kénh 1.
(18),(19) VOLT/DIV- Pit thang dd volt cho mdi 6 toa dd y & kénh I1.
Chii $ : Khi do phéi xoay ndm cdc ndm 14 va 19 (CAL) sang hét bén
phdi theo chiéu kim dong ho.
(15) CH. I/l — Hién thi tin hiéu & kénh I hoic kénh II.
(20) TRIG. MODE — Biit cdc ch& do dong bo.
(24), (25) TIME/DIV - Dit thang do thdi gian cho mdi 6 toa do truc x.
Khi do thdi gian thi xoay ndm 25 (CAL)sang hét bén phai.
(27),(36) TRIG. EXT.— Dung d€ dong bd bing tin hiéu ngoai dua vao
chan (36).
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(28) INPUT CH. I — N&i dau do kénh I
(32) INPUT CH. II — N&i dau do kénh 1I.
6-_Nguon dién thé€ DC 12V :
Dung d€ cung c4p ngudn cho thi€t bi do van tdc d4nh sang hoat dong.

3.2. THUC HANH :

I. Po quang duong va thoi gian truyén cia chium tia sang

Nguyén tidc.  Sd dd thi nghiém mo t4 trén hinh 5-4
Khi m& ngudn, Diode phdt quang (a) phdt ra chim 4nh sing dé.
Chum tia séng nay dén guong ban phén xa (b) va dugc chia thanh hai chum
tia :

+ Cham tia tht nhat phdn xa & (b) vé& clta s8 (co). O ctta s8 (co) bo tri
mdt guong phan xa nén chiim tia ndy sé phan xa vé Diode nhan (e) va dugc
bién thanh mot xung dién thé U,. Xung nay dugc hién thi trén Oscilloscope.

+ Chum tia tht hai 12 chim tia sdng cin do van tdc s& truyén qua
guong ban phan xa (b) dé€n cita sd (c;) va xuyén qua kinh ldp L. Kinh lip L
dudc dit cdch ngudn sdng (a) mot khodng bing tiéu cu clia né nén chum tia
sdng qua n6é sé& bién thanh chum tia song song. Chum tia ndy dén guong
phan xa (d;) dugc b tri cdch cita s6 (c;) mot doan S/2. Guong nay phin xa
lai tia tdi hoan toan theo dudng cii vé€ cita s6 (c;) sau d6 phan xa & guong
(b) d&n Diode nhin (e), va dugc bi€n thanh mot xung dién thé U, hién thi
trén Oscilloscope.

e

Hinh 5-4
Vi khodng cdch ma chiim tia sdng di tif ngudn (a) d&n hai clra s (co,
¢;) va vé Diode nhin (e) 12 bing nhau nén quing dudng chum tia sdng th
hai da di dai hon quiang dudng chim tia sdng thit nhat mot khodng 1a S. Do
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do, tin hiéu xung dién th€ U; s& chdm hon xung dién th€ U, mot khodng
thdi gian 1a t. Khodng thGi gian t nay dudc xdc dinh trén Oscilloscope 1a
khodng céch giita hai xung U, va U,. (hinh 5-5).

Cdc budc thuc nghiém.

1/ Quan st cdc thi€t bi thi nghiém & trang thdi khong bat dién.
2/ bit guong quang hoc 16n vao vi tri chuén.

Chuy :

+ Dung day treo guong 1én dinh méc phia trén. Pit cho d€ guong tua
vao hai dinh méc phia dudi, mit guong huéng vudng géc v€ phia thiét bi do
van tdc van téc anh sing.

+ C4n than khi st dung cdc guong quang hoc vi né rit dé va.

3/ Dit thiét bi do van téc dnh sdng & vi tri cdch guong quang hoc 1a 12m
(mit trudc cta thi€t bi do van toc 4nh sidng song song véi vach méc
12m).

4/ Lip dit thi nghiém theo sd db hinh 5-6 :
n_Chi ¥ : n6i day cim cho khép véi cdc chan cim :

+ Chan cdm PULSES cua thi€t bi do van t6c 4nh sdng dudc ndi véi
INPUT CH I ctia Oscilloscope.

+ Chan cdm TRIGGER cua thi€t bi do van toc dnh sdng dugc noi
v6i chan cim TRIG. EXT cua Oscilloscope.
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Hinh 5-6

5/ Diéu chinh vi tri kinh ldp cdch ngudn sing clia thiét bi do van tdc 4nh
sang 200 mm.

6/ Dit tat ca cdc nit nhan clia Oscilloscope & trang thai md.

7/ Cidm ngudn dién cho thiét bi do van téc 4nh sdng va Oscilloscope.

Chd v : 14p dit xong thi nghiém mdi dudc cim cdc ngudn dién.

8/ MG cong tic ngudn clia Oscilloscope.

9/ Chinh nim Y-POS.I va X-POS cho dudng tin hiéu xuit hién ngang
trén man hinh cta Oscilloscope.

10/ Pit guong quang hoc nhd 1én clia s6 (co) clia thiét bi do van tdc 4nh
sdng.

11/ Bat nim VOLT/DIV cida kénh I sang vi tri 10mV. Xoay nim giita
clia niim nay sang hé&t bén phai theo chiéu kim dong ho.

12/ bat nim TIME/DIV ctia Oscilloscope sang vi tri 0,5us. Xoay nim
gifta clla ndm nay sang hét bén phai theo chiéu kim dong hd.

13/ Nhan nit X-MAG cuia Oscilloscope dé nhan 10 1an thdi gian quét
xung cho dé quan s4t.

14/ Biéu chinh nim X-POS clia Oscilloscope sang hét bén phai theo
chiéu kim dong hd.

15/ Piéu chinh gid quang hoc sao cho guong quang hoc 16n nim thing
géc véi dudng di cia chim tia sdng phat ra tir thiét bi do van téc 4nh
sdng. Khi d6 s& xut hién mot xung dién th€ nita trén man hinh cuda
Oscilloscope.

16/ Ti€p tuc di€u chinh gid quang hoc sao cho xung mdi xuat hién cé
bién dd toi da.
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17/ Piéu chinh ndim VOLT/DIV sao cho xung mdi xuat hién c6 bién do
thich hop dé dé quan sit.

18/ Diéu chinh vi tri guong quang hoc nhé trén cilra s6 (co) clia thiét bi do
van tdc 4nh sdng sao cho xung phadn xa tif né ¢6 bién do bing bién
d6 clia xung phan xa tir guong quang hoc 16n.

19/ Chinh nim Y-POS.I cho dudng 1ugi ngang cta Oscilloscope nim
gifta bién do cdc xung dién th€ nhan dudc (xem hinh 5-5).

20/ X4c dinh khodng cach gitra hai xung trén man hinh cia Oscilloscope,
d6 chinh 1a thdi gian ma chum tia sdng da di dugc quang dudng S.
Ghi lai gié tri do dudc.

21/ T#t cong tic ngudn dién cla cdc thiét bi thi nghiém.

22/ Lip lai thi nghiém tir buSc 3 véi khodng cdch S/2 1an lugt 1a 13m ;
14m ; 15m. Ghi lai céc gia tri do dudc vao bang 5-1

Bdng 5-1
S/2 (m) S (m) t(s) v (m/s)
12
13
14
15

Véi:
+ S la quang dudng ma chum tia sdng di dudc.
+ t 12 thdi gian ma chum tia sdng di hét quing dudng S.
N A ~ 2 N . , S
+ vla van toc cua chum tia sdng: v = —
!
23/ Tinh cdc gi4 tri :
a. Van toc dnh sdng trung binh V.
b. Sai s6 clia phép do Av.
c. Kétqua thinghitm v = v £ AV .

I1- Thay déi quiang duong va do su bién thién ciia thoi gian truyén (As, Af):

Tuong tu nhu nguyén tic trén nhung ta chi xét chim tia truyén thing
qua guong ban phan xa (b) dén phin xa & guong quang hoc (d;) va trd vé
Diode nhén (e). Vay chum tia sdng nay da di dugc mot quang dudng S va
bién thanh mot xung dién thé. Xung ndy dugc hién thi trén Oscilloscope.
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Khi ta di chuyén guong d; mdt quang dudng A S/2 thi quing dudng

tia sdng di dugc sé& thay d6i 1a AS. Xung dién thé trén Oscilloscope sé& dich
chuyén mot doan 13 At (Hinh 5-7). Tir d6, ta c6 thé xdc dinh dudc van tdc
anh sdng theo cong thic:

o . —————

S m e e e e s S e, At At e - . ————

Cdc buoc thuc nghiém.

24/ BO guong quang hoc nhd ra khéi ctta s& (co) va déng cita s6 (co)

25/

26/

27/

28/

29/
30/

cia thi€t bi do van toc¢ 4nh sdng lai.

Chinh nim X-POS ctia Oscilloscope sao cho xung dién th€ phan xa
tlf guong quang hoc 16n c6 dinh nim trén dudng luwdi doc clia man
hinh.

Dich chuyén cdc thiét bi do van tdc 4nh sang mot khodng AS/2 bing
Im.

Diéu chinh gid quang hoc sao cho xung xuat hién c6 bién do bing véi
bién do clia xung lic dau trén dudng Iuéi doc.

Ghi lai gia tri At ma chum tia sang da di dugc, d6 la khoang cach
gitta dudng luSi doc v6i dinh cla xung xudt hién sau khi cham tia
sang di dugc quang dudng AS (xem hinh 5-7).

Tit cong tic ngudn dién clia cac thiét bi.

Lip lai thi nghiém tr budc 25 véi gid tri AS/2 clia mdi lan dich
chuyén 1an lugt 1a 2m ; 3m.

Ghi lai cédc gia tri do dugc vao bang 5-2
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Bdng 5-2
AS/2 (m) AS (m) At (s) v (m/s)
1
2
3
Véi v = AS
At

31/ Tinh cdc gid tri :
+ Van td¢c 4nh sdng trung binh V.
+ Sai s0 cua phép do Av.
+ K&t qua thi nghiém v=V+Av.
32/ Dit tat cd cdc nit nhan clia Oscilloscope vé trang thdi déng.
33/ Tit cong tic ngudn clia cdc thiét bi.
34/ Thdo cdc day cdm ra khdi cdc thiét bi.
35/ Thdo gudng quang hoc 16n ra khdi ndi treo.
36/ Nhan xét thi nghiém va danh gid két qua.

IV. CAUHOI THAO LUAN :

1) Bin chat clia 4nh sdng? Anh (chi) biét gi vé cdc thi nghiém do van
toc 4nh sdng trong lich s vat 1y hoc.

2) Hay trinh bay nguyén tic do van toc d4nh sdng trong thi nghiém trén.

So sdnh gid tri van toc 4nh sang do dudc tir thuc nghiém véi cdc gid tri
van téc dnh sdng trong cdc thi nghiém lich si? Cho nhan xét vé d6 chinh
xdc cia phép do.

3) Tai sao phai dit thau kinh hoi tu cdch ngudn sdng cda thiét bi do van
tdc 4nh sdng 1a 200mm.

4) Tai sao khi thay d6i vi tri guong quang hoc nhé trén cilra s6 ¢, cia
thi€t bi do van t6c dnh sang thi bién do cla xung dién th€ phdn xa tr n6
thay déi.
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Bai 6. GIAO THOA ANH SANG

L. MUC DICH.
Khéo sat hién tugng giao thoa dnh sidng giy bdi guong Fresnel. Lo
budc séng clia ngudn sing.

IL. TOM TAT LY THUYET.

2.1. Séng két hop, ngudn két hop.
— Hai séng 4nh sdng dudc goi 13 k&t hdp néu cé cling tan s6 va c6 hiéu
s6 pha khong d6i theo thdi gian.
— Ngudn k&t hdp 12 ngudn tao ra cic séng két hop,
2.2. Giao thoa dnh sdng.
a) Hién tuong giao thoa dnh sdng:
Giao thoa 4nh sdng 1a hién tugng trong mién giao nhau cda hai séng
két hgp cudng dd séng tong hop dudc ting cudng hoic triét tiéu 14n nhau.
Céc ngudn sdng ty nhién 1a cdc ngudn khong két hop. PE tao ra hai
séng 4nh sing két hop cdch don gidn nhat 13 tir mot ngudn sdng tich ra 1am
hai. C4c phuong phdp tao ra hai ngudn séng két hop nhu: Khe Young,
Guong Lloyd, Guong Fresnel, Ludng thau kinh Bie. Trong bai thi nghiém
nay st dung guong Fresnel (hinh 6-1).

S, o+ Hinh 6-1
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Guong Fresnel dudc tao ra tif hai guong phing G, va G, dit hop vdi
nhau mot géc a rat nhd. Mot ngudn sang di€m don sic S chi€u mot chim
sdng t6i viing ti€p gidp cda hai guong. Hai chum tia phdn xa tir hai guong
G, va G, giong nhu dugc xudt phdt tir hai nguén 40 S; va S, 13 4nh cta S
qua hai guong. S; va S, dudc goi 13 hai ngudn két hop (hinh 6-1).

bit mot man E trong viing giao nhau clia hai séng ta s& quan sat thdy
hinh 4nh giao thoa I3 cdc van sdng, van t3i xen k& song song v4i nhau va
song song v4i giao tuyén cla hai guong (hinh 6-2). Nhu vay, giao thoa giy
bdi guong Fresnel 12 giao thoa cda 2 ngudn k&t hop 40 S; va S,. Vi khi
guong quay di mot géc o thi 2 tia phdn xa sé quay di mdt géc 2a, nén néu
ting géc o thi khodng cdch [ gitta 2 ngudn 40 S; va S, ciing ting.

Hinh 6-2
b) Vi tri cuc dai, cuc tiéu giao thoa
M
d
Sl X
y f
O
D

Hinh 6-3
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Gia st dao dong sdng tai hai ngudn S; va S, 1a:
S, = A, cosat,
1= A 6-1)
S, = Ajcosat.
Dao dong sang do hai ngudn giy ra tai M sé la:
27
Siu = A, cos(at — 2 L),

27, )
1)

Trong dé6 d; va d, tuong tng 1a quang 10 tr §; va S, t61 M

Dao d6ng sdng tong hdp tai M sé& c6 dang:

(6-2)
S,om = A, cos(at —

27 27
S=5§,+5, :Ao{cos(a)t— 7;1)+cos(a)t— 7;2)}

S=2A, COSMCOS[(OZ - z(d1 +d, )}
A A
S =Acos(awt — @) (6-3)

Véi: go:%(dl +d,)

Bi€u thic (6-3) cho thdy dao dong tdng hop tai M ciing c6 cling tan
s6 géc @ nhu hai dao dong thanh phan, nhung c6 bién do phu thudc vao

d, —d
hiéu quang trinh cia hai tia sang: A =2A, COSM

. Cudng do sang 1

trén man hinh ty 1& v6i E* nén ciing thay ddi tiy thudc vao hiéu quang trinh

cla hai tia sang: (d, — d,).

eN&ud,—dy =kA,A=12A,.Cudng d6 sdng I = A* = 4A,". Tai M ta

c6 cuc dai giao thoa.

e Néud, — d; = Qk+1)A/2 , A = 0. Cudng do sang triét tiéu. Tai M ta co

cyc ti€éu giao thoa.
Goi toa d6 ctia di€ém M 14 x , tir hinh vé (6-3) ta c6:
X
dy—di=1l-sinf=1ltgl =1 —.
2 1 g D
D

Néu M tng v6i cuc dai giao thoa ta cé toa do clia van sang Ia:
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Xy = kﬂTD (k=0,%1,£2,..) (6-4)
Né&u M ting véi cuc ti€u giao thoa, ta c6 toa do clia van tdi la:
D
x, = (2k +1)};_| (k=0,+1,+2,.) (6-5)

Cédc cong thitc (6-4) va (6-5) cho thdy mdi van sdng & xen k& chinh
gifta hai van t8i va ngudc lai.

Hai van sdng lién ti€p, hodc 2 van tdi lién ti€p cdch nhau modt khodng
cach nhu nhau goi 1a khoang van:

. A-D
F= Xsga1) = Xsk) = Xe(kan) ~ Xy = T (6-6)
Tit dé: 4=t 6-7)
D

Cong thiic (6-7) cho ta mot phuong phdp d€ do budc séng cia 4nh
sdng bing cdch do khodng van i trén hé giao thoa k& da biét trudc [ va D.
II. THUC HANH.
3.1. M6 td dung cu. (Hinh 6-4)

Hinh 6-4
1/ Ngubn Laser. Ngudn sang laser tao ra mdt chim 4nh sdng don sic song
song. Ngudn laser dugc nudi tir ludi dién 220V , cong tic khéa ngudn laser
nim & dau hdp bio vé. PE md ngudn xoay khéa K theo chiéu kim dong hd.
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2/ Thdu kinh héi tu L;. Tiéucy  f; =5 mm

3/ Guong Fresnel. Trén guong c6 2 dinh 6¢ xoay d€ hiéu chinh. Pinh 8¢ O,
nim phia trudc, vin O; dé€ diéu chinh guong dich chuyén vudng géc véi gid
quang hoc. Pinh 6¢c O, nim phia sau guong. Vin O, dé thay d6i goc giira
hai guong G; va G,.

4/ Théu kinh hoi tu Ly. Tiéu cy f, = 200 mm.

5/ Man dnh E.

6/ Mot thudce kep va mot thudc day.

3.2. THUC HANH.

1) Mudgn thuGc kep va thuSe day tai ban gido vién.

2) Chii ¥ quan trong. Trong qud trinh thi nghi€ém tuyét doi khong dugc
nhin tryc ti€p vao ngudn siang Laser vi ¢ thé 1am hdng mit.

3) B tri thi nghiém nhu so dd hinh 6-4.

4) Cim phich dién ctia ngudn Laser vao ludi dién 220V.

5) Xoay tir tir khéa K & dudi ngudn Laser theo chiéu kim dong hd ta thiy
ngudn Laser bat sang. N&u khong c6 cic dung cu (2), (3) va (4) c6 thé
quan st 4nh sdng Laser biing cdch dit truSc ngudn mot t& gidy tring,

ta s& thay mot vét sing laser mau dd. Dich chuyén t& gidy ra xa ngudn
kich thudc vét sang hau nhu khong ddi. Piéu d6 ching té chim 4nh
sdng Laser 1a chum song song.

6) Diéu chinh cho tia sdng Laser tring vdi quang tdm clia thau kinh hoi tu
L.

7) Piéu chinh guong Fresnel song song vdi gid quang hoc va quang truc
cua thau kinh L; nim gita guong.

8) biéu chinh cho thau kinh hdi tu L, déng truc v6i L, , khi d6 vét sdng
s& nidm giita thau kinh L,.

Chu y: Thong thuong cdc budc 6, 7, 8 da diéu chinh sdn, sinh vién chi can

kién tra lai.

9) Vin dinh 6c O, truc guong Fresnel cho dén khi thdy trén man E ¢6 3
vét sdng dd. Vét sang db bén trai ky hiéu S'I1a dnh ca ngudn S. Vi tri
clia S' § trén man E khong ddi khi ta vin dinh 6¢ O,. Hai vét sdng bén
phdila S;” va S'; 12 4nh ctia S| va S, qua thau kinh L,. Khi vin dinh 6¢c
O, sau guong Fresnel ta thi'y khodng cich giita S'; va S', thay doi. Néu
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S’, S'y va S, trén man khong rd nét thi dich chuyé'n thau kinh L, trén
gid quang hoc cho dén khi ro nét.

10) Vin dinh & O, sau guong Fresnel d€ khodng céch giita S’ va S’,1a I’
nhd hon 1ecm ( khodng tir 2 dén 3mm). Dung thuGe kep do 1. Nhin 1én
gid quang hoc do khodng cich d giita hai thdu kinh L; va L,. Dung
thuéc day do khodng cdch d’ giita thau kinh L, va man E.

11) Duing cong thic sau dé€ x4c dinh khodng cdch [ giita hai ngudn 4o S,
va S,.

-4
dl

12) LAy thau kinh L, ra khdi gid quang hoc. Nhin trén man E ta quan sit
thdy cdc van giao thoa sing t6i song song va xen k& nhau.
13) Dung thuSc kep do khodng céch gifta 4 van sdng lién ti€p 1a x . Suy

) . : N n 3 . . ..
ra khoang vanila: i = x /4. Dung cong thic: 4 = EI dé xéac dinh

buSc séng A clia ngudn sang (véi D=d + d’).

Bay gid hay dich chuyén man E vé cdc vi tri tuong ng véi cic khodng
cach D =1800, 1600, 1400 va 1200 mm. Ti€n hanh do khodng van tng
v6i tiing trudng hgp, ghi két qua vao bang 6-1:

Bdng 6-1

D (mm) x=4i i (mm) A (um)

2000

1800

1600

1400

1200

Tinh budc séng trung binh:
Z:A+%+%+@+%

5

Tinh cédc sai so: B
Ay = |2-4
Ay = X =4

Ay = |1 -2
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Trinh bay két qud dudi dang: A = 1 £AA

Trong d6 AA1a sai s& 16n nhAt trong céc sai s& noi trén.
14) Xoay khéa K & dudi dén Laser ngugc chiéu kim dong hd d€ tit den.
15) Tra thudc kep va thude day cho gido vién.

VI. CAU HOI THAO LUAN.

1) Hién tugng giao thoa dnh sdng.

2) Séng két hop, ngudn két hgp va cdc phuong phap tao ngudn két hap.

3) Piéu kién d€ c6 cuc dai, cuc ti€u giao thoa.

4) Anh séng tu nhién va 4nh sing don sic. Mdi quan hé giita mau sic va
budc séng cla danh sdng.

5) Giai thich chitc ning clia cdc thiét bi st dung trong bai thi nghiém. Sd
dd bd tri thi nghiém.

6) Anh sdng tu nhién va 4nh sdng Laser, ngudn gdc, ban chat.
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Bai 7. HIEN TUGNG TAN SAC ANH SANG,
CACH TU NHIEU XA
L. MUC DiCH:

- Khdo sdt hién tugng tidn sic 4nh sdng qua ling kinh va céch t(.

- Do chiét suat ctia thdy tinh 1am ling kinh.

- Po budc séng clia ngudn sidng don sic.

- X4c dinh cdc hé so6 trong cong thitc Chaushy.

IL. TOM TAT LY THUYET.
2.1. Ldang kinh.

Ling kinh 12 mdt hinh ldng tru tam gidc cAn trong sudt, dong tinh.
G6c & dinh tam gidc can goi 1a géc chiét quang A. Hai mit bén cla ling tru
chita dinh ctia tam gidc cin goi 12 mit clia ling kinh. Mit phiang chia ddy
ma khong chita dinh cia tam gidc cin goi la ddy cta lang kinh.

1) Cdc céng thiic vé ldng kinh.

Xét dudng di cia mot tia sing don sic ST ddp vao mit bén cua ling
kinh, tia sdng bi khuc xa trong ldng kinh theo phuong 7 I’ va 16 ra ngoai
theo phuong I’R. Ap dung dinh luat khic xa va tir hinh vé 7-1, ta d& dang
tim ra cac cong thuc sau:
sini; =nsinn,

sini, =nsinr,
A=r +1,
D=i+i, - A

Trong d6 n 1a chiét suat ti doi ctia chat 1am ling kinh doi v6i moi
trudng trong do6 dit ling kinh. Ta thudng goi tit n 1 chiét suit cla ling
kinh

(6-1)

Hinh 7-1
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2) Géc léch cuc tiéu.

D6i v6i mot ling kinh nhat dinh thi géc 1éch D ciia tia 16 chi phu
thudc vao vao géc tdi i;. Khi cho i; bi€n thién thi D ciing bi€n thién, nhung
s& di qua mot gid tri cuc ti€u Dy, (hinh 7-2).

D a

Dy

v

0 io im 90° i

Hinh 7-2
Dua vao céc cong thic ling kinh (6-1) ta dé dang chitng minh dudc ring:
“khi chium tia téi va chim tia 16 d6i xing véi nhau qua mdt phdng phan gidc
ciia géc chiét quang thi ta cé goéc léch D la cuc tiéu”.
Tic 1a géc 1éch D c6 gid tri cuc ti€u Dy, khi géc 16 bing géc tdi:
i1 =0 =Ip.
Tu phuong trinh (6-1) ta c6:

I”1=I"2=A/2
D, =2i,- A
Vé6i: sin iy, =n sin (A/2)
Tu do:
. A+D
sin +2 m
n=—=°— -
—a (6-2)
Sin —
2

Cong thiic (6-2) 12 cd s cho phép ta cé thé do chiét suit cia ling
kinh. Phuong phdp dung gidc k& dé xdc dinh D,, va A rdi sau dung cong
thic (6-2) d€ tinh chiét suat clia ling kinh goi 13 phudng phadp Fraunhofer.
3) Su tdn sdc dnh sdng qua ldng kinh.

Khac v6i trudng hdp dnh sdng don sic. Khi chi€u vao ling kinh mot
chiim tia sdng tring. Khi di qua ling kinh, chiim tia khong nhitng bi 1éch vé
phia ddy ling kinh ma con bi tach ra thanh mot dii cdc 4nh sdng don sic
c6 mau cAu vong tir dd cho tdi tim. Cdc tia mau dd bi 1éch it nhat, con cic
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tia mau tim bi l&ch nhiéu nhat. Hién tugng néi trén goi 1a hién tudng tdn
sic 4anh sdng.

Nguyén nhan cia hién tugng tdn sic 4nh sidng 12 do chi€t suit cla
moi trudng phu thudc vao budc séng clia d4nh sidng t6i. Anh sdng tring 1a
tap hop clia vo sO cdc dnh sang don sic c6 mau bién thién lién tuc tir dé dén
tim. Khi chi€u vao ling kinh c4c 4nh sdng c¢6 buéc séng A khéc nhau s€
tuwong ng vé6i cdc chiét suit khdc nhau, do d6 s& cé géc léch khac nhau
Nhu viy lang kinh da tdch mdt chum sdng phuc tap thanh ra cdc d4nh sdng
don sic.

D6i v6i lang kinh thily tinh trong viing bic xa kha kién, chiét suit thay ddi
theo budc song xac dinh theo cong thitc Cauchy:
B

n = A+ 7z (6-3)
Trong d6 A va B 1a cdc hing s6 dudc x4c dinh tir thyc nghiém.
2.2, Cdch tir.

C4ch tir 12 mdt hé nhiéu khe ciing bé rong, song song, cich déu nhau
va nim trong cing mot mit phang. Khodng cich d gitta hai diém giita cda
hai khe k€ ti€p nhau goi 1a chu ky cla cédch tit. Thudng dic trung cho cdch
t& bing s6 khe n trong mot don vi dai (cm hodic mm): n=1/d.

1) Sy tdn sdc qua cdch tit.

Chi€u mot chum 4nh sdng don sic song song tdi mdt cach t& T c6
chu ky d v6i goc téi 6, (hinh 7-3).

Sau cdch tif 4nh sdng s& bi nhi€u xa theo nhiéu phuong khic nhau véi
géc nhiéu xa 6. DE thay hiéu quang 10 clia 2 tia sdng cla 2 khe lién ti€p :

O0=IH+HK = dsin ) +dsin 6

Ta quy udc 14y chiéu duong clia phdp tuyén N 1 chiéu truyén sdng
va chiéu quay duong 1a chiéu ngudc kim dong hd, dong thai 18y O va 6, 1a
géc phai quay phdp tuyén N tdi trung v6i tia nhi€u xa va tia tdi. Theo quy
uGc nay ta co:

0 = d(sin @ — sin 6)) (6-4)

Néu cho 4nh sdng nhiéu xa di qua mot thau kinh hoi tu L, ching s&
hoi tu tai di€m M trén man E dit tai mat phfmg tiéu cua L va giao thoa véi
nhau. Tai M sé& cho van sang néu thda man diéu kién:

0 =d(sin @ — sin @) = kA
Hay: (sin @ —sin @)) = kA/d = nkd (6-5)
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Véin=1/dvak=0,+£l,+2,£3, ... Vian sdng tai M goi la van chinh
cta nhiéu xa qua céch ti.

T AL E

\ 4

M

Hinh 7-3
Cong thifc (6-5) cho thay vi tri cia van chinh chi phu thudc vao géc
nhi€u xa € ma khong phu thudc vao vi tri clia hai khe lién ti€p trén cach ti.
Do d6 vi tri van chinh nhiéu xa cling bac clia cdc khe lién li€p 1a tring
nhau.

Cong thifc (6-5) ciing cho thiy cdc 4nh sdng cé budc séng A khéic
nhau s& c6 van nhiéu xa chinh M trén man E khic nhau. Do @6 mdt chim
sang phiic tap khi chi€u vio cdch t s& bi tach ra thanh nhiéu 4nh sdng don
sdc khdc nhau, d6 1a hién twdng tidn sic 4nh sdng qua cdch .

2) Géc léch cuc tiéu.
Tu hinh 7-2 ta ¢6 g6c 1éch D giifa tia tGi va tia nhiéu xa la:

D = 60- 6 (6-6)
T6c dd bién thién ctia D khi quay cach ti:
dD = df - db,
Do 1éch cuc ti€u xay ra khi: a 0 hay a6 _ 1

LAy vi phin biéu thic (6-5):
cos 8dO — cos@,db,=0

Hay cos@-d—é)—cos@O =0
do,
Do d6 d€ c6 @6 1éch cuc ti€u thi:
—costh) =0
Suy ra: 0 = -6 (6-7)

Tw (6-6) va (6-7) ta co:
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D
—_g = —m 6-8
0 6, > (6-3)
Tu (6-5) suy ra:
2sin(D,, /2)
A= m .
N (6-9)

Cong thic (6-9) dugc ding d€ do budc séng anh sang nhiéu xa.

Véi Dy, — 13 géc 1éch cyc ti€u tng vdi 4nh sdng don sic c6 budc séng
A dugc do tir thi nghiém.

k — Bac nhiéu xa (14y k = 1 nhiéu xa bic nhat ¢ng v6i van gin van
trung tAm nhat).

n — S8 khe trén mot don vi chiéu dai clia cdch tf (trong bai thi
nghi€ém nay n =100 vach/mm).

III. THUC HANH

3.1. Mo td dung cu.

Céc dung cu cho bai thyc hanh bao gdm (hinh 7-4):
1- Lingkinh A = 60°
2 - Cach tr n =100 vach / mm
3 - Ngudn sdng dén
4 - Ngu6n nudi dén hiéu dién thé vao U =220V
5 - Hé tdn sdc va gidc k&
6 - Mot khe hep.
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Hé tin siic va gidc k& gom cé cac bd phin sau: (hinh 7-5)

Hinh 7-5

a) Pia tron V dugc dit cd dinh trén vanh c6 chia do tir 0° dé€n 360° mbi
vach nhd nhit 1a 1/2 d6 (30 phiit).

b) Pia G nhé dugc dit tring tAm va trén dia V. Pia G c6 thé xoay chung
quanh tryc thing ddng di qua tAm.

C) Ong chuin truc C dudc gin cd dinh vio vanh chia do V. Ong chuén
truc dudc mang & ddu mot khe F c6 thé diéu chinh rong hep bing cich
viin 8¢ O;. O cudi 6ng C ¢6 gdn mot thau kinh hoi tu L,. Khe F dugc gin
vao dng trugt bén trong 6ng chuin truc. Khi mudn trugt 6ng mang khe
F ta phdi ndi 186ng 6c O,. Nhiém vu clia dng chuén tryc 13 tao ra chim
tia song song khi ta diéu chinh khe F vao mit tiéu cda thdu kinh L.
Thong thudng 6ng chuin tryc da dudc diéu chinh sin. Sinh vién khong
dudc dleu chinh 6ng chuin tryc.

d) Ong ngim K c6 thé Xoay tron chung quanh dia V. Pau ong ngim c6
gin thau kinh hoi tu L,. Ong ngim c6 mang mot thi kinh M c6 thé trugt
bén trong dng ngim M, dugc ding dé diéu chinh ngdm chitng vo cuc. Thi
kinh T c6 gdn mot thau kinh hdi tu L, c6 thé trugt trong dng mang thi
kinh M d€ diéu chinh nhin th4y rd vach mifc trong thi kinh. Thong thudng
thi kinh ciing da dugc diéu chinh sin.

e) Du xich D dudc gin 1én 6ng ngdm. Khi quay ong ngam thi du xich D
quay theo, dugc ding dé xdc dinh vi tri cia 6ng ngdm trén dia V. Trén du
xich c6 khic 30 vach bit dau tir vach s6 0. Mdi vach chia trén du xich nhd
hon vach chia trén dia V 1a mot phut.

Cdch doc vi tri ciia 6ng ngdm trén dia V nhu sau :

Né&u vach s6 0 ctia du xich hoan toan tring véi mot vach N nao d6
cla dia V thi vi tri clia 6ng ngdm 12 tri s6 cla vach trung trén dia V. Thi
du:

N =98°30" thitac6 6 = 98°30".
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Néu vach s 0 ctia du xich nim gifta hai vach trén dia V. Ching han
nim giita vach 98° va 98°30’. Khi d6 ta s& nhin 1én cdc vach trén du xich
thdy vach tht 7 cda du xich tring nh4t v6i mot vach ndo do trén dia V.
Chéng han n =20. Ta c6 vi tri clia 6ng ngim trén dia V sé& 13:

0 = 98° + n x 1 phit
0 = 98" + 20 x 1 phit = 9820’
Con néu vach s 0 cta du xich nim giita hai vach 98°30” va vach 99°
van =10, thitacd:
6 = 98°30° + 10" = 98%0’

3.2. THUC HANH.

1/ Mugn cédch t va lang kinh tai ban gido vién.
2/ Quan sit dung cu 5 phit.
3/ Cidm phich d&n vao ngudn nudi. Thong thudng da cim sin.
4/ Cim phich dién ctia ngudn nudi vao hiéu dién th€ mang U = 220V
5/ Bat cong tic clia ngudn nudi § mit trude ngudn nudi. Ta thiy dén sdng.
Néu dén khong sdng, mdi gido vién lai ki€m tra.
6/ Quay thi kinh K cing phuong vé6i dng chuin tryc C. Nhin vao thi kinh
thAy mot vach sdng thang ding va vach mic thing ding.

+ Né&u khong thady vach sang thi ki€m tra lai xem khe F.

+ Néu vach sdng khong thing ding phai diéu chinh lai cho thing ding
bing cdch ndi 16ng 6¢ O, va xoay 6ng mang khe F.

+ Né&u vach siang rong c6 thé diéu chinh hep lai (bé rong ¢d Imm) biing
cach vin 6c O;.

3.2.1. Khdo sdt su tin sdc qua cdch tit, do budc séng dnh sdng.

7/ Pit cich tif 1én dia G sao cho mit cich tif vudng géc vdi 6ng chuin truc
8/ Quay thi kinh K song song v6i 6ng chuin truc C. S& quan sdt thiy & gitta
12 vach sang thing ding dugc goi 1a vach sdng trung tAm. Quay thi kinh K
sang trdi roi sang phdi sé& thdy hé thdng cdc vin mau. D6 1a hién tudng tin
sic ctia cach tir. Mo t3 lai quang phé céch ti.

9/ Quay thi kinh K sang trdi quan sit hé vAn mau dau tién gin van trung
tAm nhat (ing vdi k = 1 trong cdng thic (6-9). Chd y d€n 3 van mau lién
ti€p (dd, luc, tim).

10/Quay thi kinh d€ vach mic tring v6i vach d3. Quay dia G theo mot
chiéu nao dé thdy vach dd dich chuyén. Khi dia G van quay theo chiéu cii
ma thdy vach d4 dimng lai va d6i chiéu thi vi tri vach dd dirng lai va ddi
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chiéu 12 vi trf ng vdi géc 1éch cuc ti€u Dy,. Tai vi tri tng vdi géc 1éch cuc
ti€u thi ngiing quay dia G.

11/Quay thi kinh K theo chiéu kim déng hd d€ vach mic tring véi vach d4.
Nhin du xich doc vi tri goc 1€ch Dyyr.

Chii ¥ : Khi ddt cdch tit vudng géc véi 6ng chudn truc ta xoay thi kinh sang
trdi thdy vach dé dau tién thi vi tri géc léch cuc tiéu & gan vi tri do. Ta chi
cdn xoay nhe cdch tit dé tim vi tri D,,. Tuong tu cho truong hop khdc.
12/Quay dia G dé cich tf vudng géc vdi dng chuin truc C.
13/Quay thi kinh K sang phdi va quan sdt hé vAn mau diu tién gan van
sang trung tAm. Po vi tri géc 1éch cuc ti€u tng v6i vach @b dugc Dy, Géc
1éch cuc ti€u cua tia d6 dugc xdc dinh :

Dyg= (Dyr - Dyy) /2

Thé D,, vao cong thic
P :Zsin(Dm /2)

d n
Ta xdc dinh dugc budc séng A cta vach db. Bing cédch tuong tu xdc dinh
budc séng A ctia hai vach k€& ti€p chang han : luc, tim.

(mm)

Chii ¥ : Chi cdn diéu chinh géc léch cuc tiéu mot ldan iing véi vach dé bén
trdi. Sau dé gilt nguyén vi tri cdch tit do géc léch cuc tiéu bén trdi ciia vach
luc, tim; quay thi kinh sang phdi do goc léch cia vach do, luc, tim ma khong
cdn diéu chinh tim géc léch lan nita.

Trinh bay két qua theo bang 7-1 sau :

Bdng 7-1

Vach mau Do bén trdi | Po bén phdi | Goc léch Bbzrgcr'](sgnglz)

( D1 D, D, . %
bé
Luc
Tim

14/ LAy cach td ra khéi dia G

3.2.2. Khdo sdt su tdn sdc qua ling kinh, do chiét sudt lang kinh va tinh
cdc hé so trong cong thitc Chauchy.

15/ bt lang kinh 1én dia G nhu hinh 7-6, a, ddy ling kinh § bén trai.
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16/ Quay thi kinh T vé bén trdi nhu hinh 7-6, a s& quan sit thdy hién
tuong tan sic qua ling kinh 12 mot ddy cdc vach mau : d9, luc, tim.

17/ Xoay dia G tir tif ngudc chiéu kim dong hd va xdc dinh vi tri géc
léch cuc tiéu ctia vach dé D,,;. Cach lam tuong tv nhu khi xdc dinh vi tri
cuc ti€u trén cdch ti, tifc 12 khi dia G vin quay ma thdy vach dé dimng lai va
ddi chiéu thi vi tri vach d dirng lai va ddi chiéu 1a vi tri tng v4i goc 1éch
cuc tiéu D,,r.

A
A

<« Ong chudn truc -

A
\

Thi kinh
a) b)

Hinh 7-6
18/ Xoay dia G cho ddy ling kinh huéng vé bén phdi nhu hinh 7-6, b.
Quay thi kinh T vé bén phdi va xdc dinh vi tri géc 1éch cuc ti€u ctia vach dé
D,,; bing cdch xoay dia G cing chiéu kim dong ho.
19/ Goe 1éch cuc tiéu chia vach dé duge xdc dinh :

1
Dmd ZE(DmT - Dmf)

Thay D,,; vao cong thuc
in A+ D, 4

si
2

sin —
2

Vé6i A = 60° ta xdc dinh dudc chiét sudt n, dng véi vach dé.
20/ Biing cach tuong tv xdc dinh chiét suit n ctia ling kinh d6i vé6i cdc vach
mau k& tiép : luc, tim.

Trinh bay két qua thuc nghiém theo bang 7-2.
21/ LAy ling kinh ra khéi dia G.
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22/ Tit cong tic ngudn nudi clia dén.
23/ Dung sd liéu 8 bang 7-1 va bang 7-2 d€ xdc dinh cdc hé s6 A va B
cta co6ng thic Cauchy.

B
n = A + F
24/Tra cach ti va lang kinh cho gido vién.
Bdng 7-2
sin At Do
. | Pobéntrdi | Po bén phdi Goc léch _ 2
Vach mau D D D Ng = ——x—
mT mF m Sin o
bé
Luc
Tim

IV. CAU HOI THAO LUAN

1)  Hién tugng tdn sic 4nh sdng qua ling kinh, gidi thich ?

2)  Hién tudng tdn sic 4nh sdng qua cdch t, gidi thich ?

3) Néu dich chuyén cédch tif song song v6i chinh né va vudng géc vdi
ong chudn tryc thi vi tri cia hé thong van quan sit c6 dich chuyén theo
khong? Giai thich.

4)  Nguyén tic xdc dinh budc séng dnh sing nhd cdch ti.

5)  Nguyén tic do chi€t suit n clia ling kinh bing thuc nghiém.

6) Néu biéu thifc dién ta sy phu thudc clia chiét suit n theo budc séng A
ctia cong thic Cauchy.

7)  Hién tugng nhiéu mau trén cdc viang dau hay mang bong béng xa
phong duéi dnh sdng mit trdi ¢6 phai 1a hién tugng tan sic khong ?



THUC HANH VAT LY PAI CUONG II 96

Bai 8: NHIEU XA TIA X

I. MUC DICH.
— Khio sit hién tugng nhiéu xa tia X qua tinh th€ nhd hé thong
nhiéu xa k€ tia X ghép ndi vdi mdy vi tinh PC.
— Po bube séng cia tia X va khodng cdch mang tinh thé d.

IL. TOM TAT LY THUYET.
2.1. Co ché'tao tia X.

Tia X hay tia Ronghen dudgc Ronghen phat hi€n ndm 1895 khi lam thi
nghiém vdi tia Am cyc. Tia X dugc phdt ra tir anode clia dng tia Ronghen
khi anode bi bidn phd bdi mot chim tia electron ¢6 ning lugng cao.

Khi mot electron dugc gia tdc bdi hiéu dién thé U dén dap vao anode
né tuong tic vdi hat nhan nguyén ti clia chit 1am anode. Do sy tuong tic
nay lam cho elecron chuyén dong c6 gia toc va dong ning cla electron t6i
thay d6i dong thdi phat ra mot photon ¢ ning lugng: hv= AE,. Btic xa phat
ra nhu vy dudc goi la bitc xa ham hay biic xa tia X. Mot electron true khi
dirng lai c¢6 thé phét ra nhiéu photon. Nhu viy qud trinh tao ra mot chiim
bifc xa tia X c¢6 phd lién tuc.

D061 véi mdi loai vat liéu 1am anode nhat dinh, khi ting hiéu dién thé gia
toc U clia 6ng phat tia X dé€n mot gid tri nhat dinh ndo d6 thi trén nén phd lién
tuc s& xuat hién phd vach c6 cudng d6 16n hon rat nhiéu so véi phd lién tuc.

n=oo
N (n=4)
M (n=3)

Lo | Lp
v v L (n=2)
Ke| Ky| K,
v v v K (n=1)
Hinh 8-1

Co ch€ tao ra phd vach clia tia X nhu sau: electron tdi tuong tic véi
electron nim & 16p trong clia nguyén tf clia anode 1am cho né nhdy 1én
mtc cao hon va electron muc trén nhdy xudng th& chd dong thdi phét ra tia
X. Né&u electron bi kich thich nhdy 1én mifc trén 1a clia 16p vd K (n=1) thi
electron tif cic mifc ning lugng cao hon chuyén vé 16p vd K sé& phat mot



THUC HANH VAT LY PAI CUONG II 97

ddy pho tia X ky hiéu 1a K, Kp, Ky... N€u céc electron bj kich thich nhdy
1én mtc trén 14 cda 16p vd L (n=2) thi nguyén ti¥ s& phat ra mot ddy phd tia
X ky hi€u: Ly, Lg, ... (Hinh 8-1)

2.2. Hién tuong nhiéu xa tia X qua tinh thé.

Ngay sau khi phat hién ra tia X nim 1895. Ngudi ta da gid thi€t n6 c6
ban chat 1a séng dién tir. Tuy nhién gid thi€t d6 bi nghi ngd vi khong quan
sdt dudc hién tugng giao thoa va nhiéu xa tia X. Ndam 1912 Laue cho ring
s§ di khong quan sat dudc hién tugng nhiéu xa cla tia X doi véi cdc céch ti
quang hoc théng thudng 1a do budc song cla tia X qua nhd. Do d6 d6ng da
dé nghi dung tinh thé ctia cdc chat 1am cach ti cho nhiéu xa tia X.

Trong tinh thé cdc chit cdc nguyén ti hay phan tf chat sip x&p mot
cach trit tu tuAn hoan dudc goi 1a mang tinh th€ ma khodng cich giita cic
nguyén t hay phan t 1 rat nhd, tuong duong véi budc séng tia X.

Vi 1ap luan nhu vay 1an diu tién Laue da thuc hién thanh cong hién
tugng nhiéu xa cla tia X qua tinh thé. Chiing t4 tia X c6 ban chit séng.

Tuy nhién d€ gidi thich hién tugng nhi€u xa cla tia X qua tinh thé
khong phai don gidn. B&i vi tinh thé khong phdi 12 mot cich t quang hoc
thong thudng. Nam 1913 hai nha vat 1y: mot ngudi Nga Vulf va mdt ngudi
Anh Bragg doc 1ap nhau da dua ra 1y thuyét dé gidi thich hién tudng nhiéu
xa qua tinh th€ do Laue thuc hién. Khi tia X chi€u vao tinh thé n6 tuong tic
vdi nguyén tif clia tinh thé 1am cho nguyén ti phdt ra tia X cling tn sd vdi
tan sd cla tia X t6i. Hay néi cach khic khi tia X chi€u vao tinh thé mdi
nguyén tr clia tinh thé trd thanh ngudn th¢ cip phdt ra tia X theo moi
phuong. Piéu nay tuong tuy nhu tia X khi chi€u t6i nguyén ti¥ clia tinh thé sé&
nhiéu xa theo nhiéu phuong khdc nhau va mdi nguyén tif tuong tv nhu mot
khe ctia cach tir. Khi d6 tinh thé 12 mot cdch t ba chiéu (hinh 8-2).

Day nguyén t& theo phuong OX tuong duong véi cich ti T, day
nguyén tir theo phudng OY tudng duong v4i cach tir 7, va day nguyén tl
theo phudng OZ tudng dudng véi cach tir T..

Theo 1y thuyét vé hién tugng nhiéu xa qua cich ti (xem bai
khdo st hién twgng tidn sic qua ling kinh va céch tf) cuc dai chinh nhiéu
xa qua cich tif thda min diéu kién:

d (sin @- sin 6)) = kA
Vay d6i vdi cach tit ba chiéu tinh thé ta cé:
d,(sin @-sin &) = k. A (8-1)
d, (sin @-sin O)) = k, A (8-2)
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d, (sin @-sin 6)) =k, A (8-3)

Trong do k,=0x1+2 ... ;k,=0x1%22 .. ;k=0x1%2..vad,

dy, d. 1a khodng cach gitta hai nguyén tif theo phuong 0X, 0Y, 0Z. Vi d,, d,

va d, thudng khic nhau nén dé (8-1), (8-2) va (8-3) ddng thdi théa man cho

cuc dai thi k,, k, va k, phdi dong thdi nhan gid tri duy nhat k, = k, = k, = 0.

Khi d6 0= - 6, tic tia nhiéu xa 12 tia phdn xa thdong thudng. Vay trong cic

chiim tia X nhiéu xa b&i nguyén ti ctia tinh thé chi c6 chiim tia phan xa 1a
c6 kha ning cho mot cuc dai giao thoa.

X//////
S LSS S

L/ ‘
\

s

O

Hinh 8-2

Trong tinh thé nguyén ti sip x€p mot cach trat ty tuan hoan. Trong
bat ky tinh thé nao ciing ¢6 nhiéu ho mit phing khic nhau. Mdi ho mit
phing gdm nhiéu mit phing song song nhau. C4c nguyén tif nim trén cdc
mit phang. Nén dugc goi 1a mit phing nguyén tf hay mit Bragg.

Goi d 1a khodng cdch giffa hai mit phang lién ti€p ctia mot ho. Con
goi 1a khodng cdch mang hay hing s6 mang hay khodng cdch giita hai
nguyén ti. Cac ho mat Bragg khac nhau ¢6 d khac nhau.

Theo 1y thuyét nhiéu xa cda tia X qua tinh thé ctia Vulf va Bragg mdi
mat Bragg trg thanh mdt guong phan xa tia X (hinh 8-3).
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Hinh 8-3

Ta c6 hiéu quang 10 ctia hai tia X phdn xa tit hai mit Bragg lién tiép.
0 = HI+JK = dsinf+dsinf
0 = 2d sin@.
Theo 1y thuyét vé su giao thoa dnh sdng, diéu kién d€ cé cuc dai
nhiu xa tia X sé& la:

0=2dsin® = kA (8-4)
Véi k=1,2,3 ...

Biéu thic (8-4) 1a dinh luat nhiéu xa clia tia X qua tinh thé ctia Vulf -
Bragg, con goi 1a cong thifc Vulf - Bragg. Theo cong thifc Vulf - Bragg néu
biét trudc d, tir thuc nghiém do @ c6 thé xdc dinh dudc budc séng tia X.
Ngudc lai néu biét trudc A tir thyc nghiém do @ c6 thé xdc dinh dudc hing
s6 mang tinh thé d.

Trén co s da bi€t san d ctia NaCl ngudi ta da thi€t k€ mot nhiu xa
k& tia X d€ do budc séng tia X va tir d6 x4c dinh hiing s6 mang d clia nhitng
chat khdc. Sd dd nguyén tic cda nhiéu xa ké tia X cho trén hinh 8-4

DET

CT

Hinh 8-4
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Trong nhiu xa k& tia X mot chiim tia X chi€u qua mot dng chuin
tryc d€ tao chiim tia X song song. Sau dé dudc chi€u tdi tinh thé T. Tia X
nhiéu xa dudc ghi nhan bing mdt Detector. D€ thay ddi géc trugt #ngudi ta
quay tinh thé€. Vi khi tinh thé quay mot géc #thi tia nhiu xa (phan xa)
quay mot géc 28theo tinh chit phdn xa guong. Do d6 khi tinh thé quay mot
gbc @thi Detector quay mot goc 26.

Trong bai thi nghiém nay chiing ta ding mot nhiéu xa k& tia X dé
khdo sat hién tugng nhiéu xa tia X qua tinh thé. Né&u khi ting géc Oma
Detector ghi nhian dugc cudng d6 chum tia X giam don diéu thi khdng c6
hién tugng nhiu xa. Suy ra tia X khong phdi 12 séng dién tir. Con néu
Detector ghi nhian cudng dd chum tia X c6 nhitng cuc dai thi chitng té tia X
13 séng dién tir. Tlr &6 c6 thé xdc dinh hiing s6 mang d cta tinh thé hay
budc séng A cua tia X.

III. THUC HANH
3.1. MO TA DUNG CU. (Cic hinh (8-5), (8-6) va (8-7))

1/ Mdy tinh: Pugc dung dé€ hién phd nhiéu xa, xi 1y s6 liéu do va diéu
khién motd quay tinh thé va Detector.

2/ Mdy phidt tia X va nhiéu xa ké tia X.

- MTX : M4y phat tia X.

- DPHV : Bén cao thé.

- NXK : Nhiéu xa k& tia X.

-CT 6ng chuin truc tia X.

-T : Tinh thé.

- DET : Detector ghi tia X nhiéu xa.

-P  :Bang chia d6 tir 0° dén 60°.

- KT :Kim chi géc trugt @ giita tinh thé va chiim tia X t6i.
- KDET : Kim chi géc gitra Detector va chum tia X t6i.
Khi KT quay mét géc 6 thi KDET quay mot géc 26.
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Hinh 8-5

a) Mit truGc NXK:

CT T DET
Hinh 8- 6

b) Mit hong phai di€u khi€n cia NXK:
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Chu thich:

RD : L3 cim dau ra cda Detector.

CN : Cong tic ngudn chinh. Bat vé 112 md, bat vé 0 1a tit.

Ti : Nidm dinh thdi gian cho cao th€ (HV) trong khodng tir 0 dé€n 120
phiit. Vi du; khi xoay nim Ti v€ trdi ngugc chi€u kim dong hd dén vi
tri 30 thi cao thé& chi hoat dong trong 30 phiit.

XD : Nim xoay d€ thay d6i géc gita chiim tia X t6i va Detector. Khi
xoay XD thi kim tring trén bdng chia d6 P quay.

XT : Niim xoay d€ thay ddi géc gifta chim tia X tdi vA mit tinh thé.
Khi xoay XT thi kim den trén bang chia d6 D quay.

LK : Nim bang kim loai nim trén XT. Khi né6i 16ng LK thi hai nim
XD va XT doc 1ap nhau. Khi vin chit LK thi XD va XT lién két nhau.
Khi d6 né€u xoay XD thi XT ciing quay theo va ngudc lai.

MHV: Nim md cao th&€. Nhain MHV d€ md cao thé.

DHV: Nim d€ thay d6i dong cao thé. PAy DHV sang phai dé thay ddi
dong cao th€ theo thd tu: 0,05 - 0,1 - 0,2-0,4— 0,6 — 0,8 — 1,0 mA.
XHV: Nim d€ thay d6i dién dp cao th€ giita anode va cathode clia 6ng
phat tia X. Khi & vi tri 1 tuong tng U = 21KV, & vi tri 8 tuong Gng
U=42 KV. D& dang suy ra céc vi tri kh4c.

THV: Nim d€ tdt cao th€. Nhan THV dé€ tdt cao thé.
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3/ Méto: Pugc dung dé quay tinh thé va Detector. Ngudn dién vio 12V-
AC. Piu motd duge 1dp vao nim XD clia NXK d€ quay tinh thé va
Detector. Hoat ddng quay ctia mots dugc diéu khi€n bdi mdy tinh. P&
13p ddu mo6to vao nim XD ta ddy ddu moto vao nim XD (hinh 8-8).

XD i MO TG

Hinh 8-8

3/ Cassy —E 524000. Budc dung dé két ndi giita Detector v6i mdy tinh va

gifta moto véi may tinh. S6 d6 ndi day nhu chi ra trén hinh 8-9.

3.2. THUC NGHIEM.

Sinh vién phai tudn thi nghiém ngét cac budc thao tac thyc hanh sau.
Khong dugc tu y thao tdc 1én thiét bi.

A. Phédn kiém tra:

1/
2/

3/
4/
S/
6/

7/

Quan st dung cu va cdch mic mach dién 5 phiit.

Vin XD ctia NXK th4y hai kim tring va den quay trén bang do. Pua
hai kim trdng va den vé& vi tri 0°.

Kiém tra xem ndm CN da bat vé 0 chua. Néu chua thi bat vé 0.

Ki€m tra xem nim Ti da & vi tri O chwa. N&u chua thi vin vé 0.

Kiém tra xem ndm XHV & vi tri 1 chwa. N&éu chua thi vin vé 1.

Kiém tra xem nim DHV & vi tri 0 tin cing trdi chua. N&u chua, diy
vé tan cling trdi 0 mA.

C&m ngudn nudi 12 V-AC clia motd vao hiéu thé 220 V clia mang.
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B. Phdn chudn méto va xdc dinh tinh thé:

8/ M3 mdy tinh bing cdch nhin power.

9/ Man hinh hién C:\>

10/ Vao C:\> CD \ LEYBOLD rdi nhin Enter.

11/ Vao C:> LEYBPLD > Bragg rdi nhan Enter.

12/ Man hinh hién CASSY.

13/ Nhan Enter.

14/ Man hinh hi€n khung: Program selection.

15/ Pua khung xanh vé F; Bragg Reflections. Nhian Enter.

16/ Man hinh hién khung: Bragg Reflections va khung Main menu.

17/ Pua khung xanh vé F; Calibration / Ranges. Nhan Enter.

18/ Man hinh hi€n khung: Calibration / Ranges.

19/ Pua khung xanh vé Enter angle range. Nhan Enter.

20/ Man hinh hién khung: Angle range.

21/ Nhap 0;: 2°. (C6 nghia motd s& quay géc 0 bit diu tir 2°).

22/ Nhap 0,: 30°. (C6 nghia motd sé& két thiic ting géc 0 & 30°)

23/ Nhap do: 0,3°. Nhin Enter. (C6 nghia mdi 14n motd quay 0,3° cho mot
1an do.

24/ Pua khung xanh vé Enter gate time. Nhan Enter.

25/ Man hinh hién khung Enter gate time.

26/ Nhap: 5 s. Nhan Enter.

27/ Pua khung xanh vé Define Single Crystalls. Nhian Enter.

28/ Man hinh hién khung: Single Crystalls.
NaCl ( 2d = 564.02 pm)
LiF (2d =402.70 pm).
Néu dang do véi tinh thé LiF thi dua khung xanh vé LiF (2d = 402.70
pm). Nhin Enter. Khi d6 mdy tinh sé& 14y s6 liéu 2d = 402.70 pm d€ tinh
cong thitc 2dsin® = 1. Tuong tu cho NaCl.
Con néu tinh thé dang thi nghiém khong phai 1a NaCl hay LiF thi gid
tri 1 khi goi ra s€ khong c6 y nghia.
29/ Pua khung xanh vé Angle Calibration. Nhian Enter.
30/ Man hinh hién:
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29/ Qud trinh chudn bit diu. Dung 3 phim: S (Space), (+), va (-). Phim (+)
dé ting hiéu thé V, Phim (-) d€ gidm hiéu th€ V, Phim S (phim dai) dé&
dirng t6c do dang ting hay dang gidm.

30/ Nhin phim (-) thdy trén man hinh hiéu th€ V gidm. Néu khong thiy
gidm nhan ti€p (-) vai 14n. Mudn ting tdc do gidm nhan tiép (-).

31/ Khi V dang gidm nhan S thay gid tri V ding lai.

32/ Nhan ti€p (-) d€ gidm V dén gid tri tir -2,95V dén -2,99V. Lip tic
nhin phim S dé dirng lai. Khong dé vugt qua” -3V. Néu gidm qud -
3V thi man hinh s& hién V = -- --. Khi d6 ta nhan (+) d€ ting cho V
tré lai khodng tir -2,95V dén -2,99V.

33/ DPua hai kim tring va den vé 0.

34/ Nhan phim F,, nhan Enter.

35/ Gin dau modtd vao nim XD cia NXK bing cich ddy dau motd vao
nim XD. Md&i gido vién lai ki€m tra va gitip d3d.

36/ Nhan phim (+) d€ ting hiéu th& V. Ta thdy trén bang chia do hai kim
tring va den quay ting gdc. Mudn ting nhanh nhan ti€p (+) nhung
khong dugc qua nhanh.

Chii ¥ quan trong: Qud trinh nay tuyét d6i phai can than ludn luén
quan sat kim den. Khi kim den dén géc 6= 30" 1ap tiic nhan S d€ dirng kim
lai ngay. Khi d6 hiéu th€ V phdi nhd hon 2,75V.

39/ Nhan F,, nhan Enter. Man hinh hién 6= 30°.

Qua4 trinh chuin két thic.

C. M6 mdy phdt tia X:

40/ Bat niim CN vé I ta thdy dén dd k€& bén sdng.

41/ Xoay nim Ti ctia TIMER vé vi trf 30.

42/ Nhan niim MHV d€ m3 cao thé ta thdy dén cao th€ PHV sing.
43/ P4y niim DHV dén vi tri 0,4 mA.

44/ Xoay nim XHV dén vi tri 5.

D. Qua trinh do:

40/ Nhan phim ESC.

41/ Man hinh hién khung : Main Menu.

42/ Pua khung xanh vé F, Start new measurement.

43/ Nhan Enter.

44/ Man hinh hién truc toa dd, truc hoanh géc 6, truc tung R 1a s6 dém
hay cudng do tia X nhiu xa.
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45/ Nhan phim F; d€ thuc hién do. Ta th4y hai kim tring va den quay vé
0°. Khi kim den dén vi tri 2° thi hai kim ditng lai. Sau d6 kim den
quay mdi 1an #=0,3° d€ thyc hién mdi 1an do. Nhin 1én man hinh ta
thdy nhitng vét den ctia phd nhiéu xa dudc hinh thanh sau mdi 1an
do.

Chii ¥ quan trong: Khi nhan F, hai kim quay v& 0° phai lu6n ludn quan
sdt kim den. Khi kim den dén 2° ma khong ding lai vin tiép tuc
xudng 0° thi 1ap titc nhan S ngay titc khic d€ dimg kim lai. Sau d6
nhan F, d€ tié€p tuc do.

Khi nhan F; dudi man hinh xuat hién: F; stop 12 mdy dang thuc
hién do. Mudn dirng qud trinh do nhan F,. Khi d6 dudi man hinh hién
F, start. Nhu vy thuc hién do hay dirng do déu nhan F,.

51/ Khi do dén khodng 15° nhdn F, dé ditng qud trinh do.

52/ Nhan phim Esc vé Main menu.

53/ P4y niim DHV clia MTX vé tin cuing trdi tific vé 0 mA.

54/ Xoay nim XHV vé vi tri 1.

55/ Nhan niim THV dé€ tit cao thé.

56/ Trd lai mdy tinh dua khung xanh vé: output measured values. Nhan
Enter.

57/ Vé values in table form. Nhan Enter.

58/ Man hinh hién bang:

n 0 R )
- n : Lan do.
- @: Géc trudt hay géc Bragg nhiéu xa.
- R : Cudng d6 chum tia X nhiu xa.
Nhan phim dai Space d€ xem hét bing s6 liéu. Sinh vién ghi ra gia
tri gbc Oing vé6i R cyc dai. Tidc géc Oing véi cuc dai nhi€u xa
59/ Nhan Esc vé Main menu.
60/ Vé Evaluate in graph. Nhan Enter.
61/ Man hinh hién dudng cong phd nhiéu xa
62/ Nhan phim F, d€ dugc dudng cong phd lién nét.
63/ Nhan phim Fg d€ hién khung toa do.
64/ Sinh vién vé lai phd nhiéu xa.

65/ Nhan Esc vé main menu.
66/ V& End. Nhan Enter.
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67/ Vé End. Nhan Enter.

68/ V& Yes. Nhan Enter.

69/ Tit mdy tinh nhan ndm power.

70/ Rit moto ra khoi MTX.

71/ Bat nim CN vé 0.

72/ Xoay niim Ti vé 0.

73/ Rut nguﬁn dién moto ra khoi dién ludi 220V.
74/ Xoay nim XD dé dua hai kim vé 0°.

75/ Tinh khoang cach mang d tir cong thic:

2dsind = A. Cho A=71.10"m.

IV. CAU HOI THA O LUAN.

1y

2)
3)
4)

5)
6)

Tia X (Ronghen): Cd ch€ tao tia X, bdn chat, cdc tinh chat va cong
dung cta tia X.

Giai thich cd ché tao ra phd lién tuc va phd vach tia X .

Nguyén tic hoat dong clia nhiéu xa k€ tia X.

Trong nhiéu xa k€& tia X, tai sao khi tinh thé quay di mot géc 0 thi
Detector phai quay di mdt gée 26 ?

Céch chudn géc cho mdtd va xdc dinh tinh thé nhu thé nao.

Trong qud trinh thi nghiém cin chd y dén cdc nguyén tic an toan
nhu thé€ no.
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Bai9. TINH CHAT SONG CUA VI HAT

1. MUC PICH.

Quan s4t hién tugng nhiéu xa cda chum electron qua thanh da tinh
th€ graphite. Chiing té vi hat c6 tinh chit séng. Tir d6 do budc séng De
Broglie A tuong Gng cla hat electron va do khodng cich d cia mang tinh
thé graphite.

IL. TOM TAT LY THUYET.
2.1. Tinh chdt séng cua vi hat.

Hién tugng giao thoa dnh sidng chitng td 4nh sdng cé ban chat séng.
Trong khi d6 hién tugng quang dién lai chiing td 4nh sdng c6 ban chat hat.
Nhu vay 4nh sdng cé ban chit ludng tinh séng hat. Mot hat photon c6 ning
lugng E, va dong lugng py sé ¢6 tan sd v, va budc séng A, tuong tng:

vy = Eglh (9-1)

va Ao = h/po (9-2)

Vé6i h = 6,625.107"].s 12 hiing s& Planck.

De Broglie da dua ra gid thuyét: Moi vi hat tv do, tlly ¥ ¢6 ning lugng E va
dong lugng p sé& tuong ng v6i mot séng phang don sic ¢ tin sd v va budc
song A.

ve= (9-3)

h
va A== 9-4
0 (9-4)

V6i h 12 hing s& Planck.
Né&u mot hat electron dudc gia toc trong dién trudng v6i hiéu dién thé
U thi ta c6:
E=12m* = eU
hay E=p"/2m=eU

suy ra: p = v2meU

Khi d6 budc séng A clia hat electron tudng ng theo biéu thitc (9-4)

s€ la:

h
A =T 9-5
v2meU ©-9)
Trong do:
m=9,1.10"" kg 1a khdi lugng clia electron.
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e =1,6.10"C Ia gid tri dién tich ctia electron.
C6 thé viét lai bidu thic (9-5):

12,25
Ay = N (9-6)
Véi budc soéng A tinh theo don vi Anstrom A): 1A = 10"°m. Hiéu
dién thé U tinh theo don vi (V).
2.2. Nhiéu xa ctia chuum electron qua tinh thé.

Ngudi ta cling dung 1y thuyét Bragg d€ gidi thich hién tugng nhiéu
xa clia chum electron qua tinh thé twong tu nhu tia X.
Ta c6 dinh ludt Bragg:
2dsin @ = n A (9-7)

Véi: -n=1,2,3, ...

- A1a budc séng.

- d 1a khoang cach gitta hai mit nguyén ti hay mat Bragg.

- @dugc goi la goc trudt. (hinh 9-1)
Goc hgp bdi chuim tia t6i va chum tia phdn xa s€ 1a 260.

Hinh 9-1

Néu khodng cdch giita hai niit mang d va géc trugt @thda man diéu
kién (9-7) thi hai chum tia phdn xa s€ giao thoa cho cuc dai.

C6 thé do buSc séng A clia chiim tia téi tir dinh luit Bragg (9-7).
Biing cich do d va 6. Ngugc lai ciing c6 thé do d néu biét A va 6.

Trong bat ky tinh thé ndo, ngudi ta déu c6 thé tao nén nhiéu ho mit
phing Bragg khic nhau bing cich ding nhiéu It cit khic nhau trén tinh
thé. Vi vay mdi ho c6 mdt khodng cédch d riéng biét.



THUC HANH VAT LY PAI CUONG II 111

Né&u ta chi€u mot chum electron hay tia X di xuyén qua mot vat liéu
dang bot hay 14 méng gébm nhiéu tinh thé dinh huéng hdn loan va dit mot
man huynh quang & phia sau thi ta s& thAy mot dnh nhiéu xa gdm cic vong
tron dong tAm. mdi vong tron tuong tng vdi mot bac nhiéu xa, xdc dinh béi
mot ho mit phang Bragg riéng.

20

\ 4

Hinh 9-2

Goi [ 12 khodng cdch tif miu tinh thé d&€n man huynh quang, r 13 ban
kinh ctia vong tron nhi€u xa va 0 1a géc trugt. T hinh 9-2 ta cé:

r
1g20= n
Trudng hgp géc nhd ta co:
r
20 = n
I
hay 0= (9-8)
Trong trudng géc nhd dinh luit Bragg c6 dang:
2d0 =ni (9-9)
Thé (9-8) vao (9-9) ta dudgc:
dr
T = nA
Thay ban kinh r ctia hinh nhiéu xa bing dudng kinh D.
Ta co:
Dd
o =N A
Néu ldy n =1 ta cé:
Dd
A= (9-10)
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Né&u nhu biét trudc khodng cich d clia mang tinh thé. Ching ta c¢6 thé
xdc dinh dugc budc song clia chiim tia electron hay tia X bing cdch do
dudng kinh cta van tron nhiéu xa.

Ngudc lai né€u biét trudc budc séng A thi c6 thé xdc dinh khodng cich
mang d tir bi€u thic (9-10).

Trong bai thi nghiém nay chiim tia electron dudc gia toc bdi mot hiéu
dién th€ U. Sau d6 chi€u qua mdt thanh da tinh thé graphite. Hién tugng
nhiéu xa dudc quan sit trén man huynh quang.

Muc dich cta bai thi nghiém nay Ia ti hién tugng nhiéu xa clia chim
electron qua thanh graphite. Tir bi€u thifc (9-10) chiing ta xdc dinh dugc
budc séng A, xdc 1ap thuan tdy tir 1y thuyét séng cda tia X. Pong thdi xic
dinh budc 4, tit biéu thic (9-6) dugc thiét 1ap tir 1y thuyét séng cla vi hat
cua De Broglie. Néu A, va 4, tuong duong nhau chitng t4 1y thuyét séng cia
vi hat cia De Broglie 1a ding din.

I11- THUC HANH
3.1. Mo ta dung cu.

1/ Ong nhidu xa (hinh 9-3):

(€3]

(©)

+ R
L——e HV o—

a) b)
Hinh 9-3

Ong nhidu xa 12 mot binh thiy tinh duge hit chan khong cao. G déy
binh c6 phi mdt 16p huynh quang (1), ddi dién véi man huynh quang dit
mot thanh da tinh thé graphite (2), cdc dién cuc (3) d€ ting tdc va dinh
huéng chim electron dugc mic vao cao th€ HV mdt chiéu, mot Katot (4)
dé phat ra chiim electron dugc d6t néng bdi hiéu thé xoay chiéu 6V.

2/ Nam chim

C6 dang thoéi tru duge gin 1én mot tAm bia ¢ dang hinh méng ngua
(hinh 9-3, b). Thdi nam chidm dugc dung d€ hiéu chinh chiim electron t6i d€
tam hinh nhiéu xa tring véi tAm cla d4y binh.
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3/ Ngudn cao thé DC (HV): (hinh 9-4)

Ngudn cao th&é DC cung cip hiéu dién thé U cho cdc ban cuc (3) clia
ong nhiéu xa dé gia tdc chum electron. Khi khéa R, bat vé bén phai thi cao
thé ra dugc 14y tir 2 15 bén phai tdi da 5 KV. Bat khéa R, d€ md ngudn cao
th&, xoay tir tir cing chiéu kim déng hd dé ting thé, gid tri ca cao thé ra
dugc hién thi trén man hinh MH.

R» MH

R3

R

Hinh 9-4
4/ Neudn AC - 6V:

Pugc dung 1am ngudn nudi Katdt ca 6ng phdt chim tia electron.

5/ Amper - Volt k&€ max 300V / 10A: (Hinh 9-5)

Al

MH;
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Ampere - Volt k&€ max 300V / 10A c6 thé do hiéu dién thé va cudng
dd dong dién xoay chiéu (AC) ciing nhu mot chiéu (DC). Trong bai thi
nghiém nay chi ding dé do cudng do dong dién xoay chiéu dot Katdt clia
ong phét electron.

Khi xoay nim X; dén cdc vi tri: 1, 3, 10, 30, 100, 300 thi trén ctra O
MH; hién thi:1, 3, 10, 30, 100, 300 14 cic gi4 tri 16n nhat cta dii do.

Khi xoay X, dén cdc vi tri: A, Am, pA thi trén cita s6 MH, hién thi: A,
Am, pA. Chi don vi do cia dong dién tuong ting cho mV, V va KV.

Khi xoay X3 dén vi tri off twong ng véi trang thai tit, vi tri (-) twong
ting v6i ché dd do mot chiéu (DC) va (~) tuong ing vdi xoay chiéu (AC).

Trong bai thi nghi€ém nay X, xoay & vi tri A tdc don vi do cudng do
dong dién 1a Ampere; X, xoay & vi tri 1 tifc gid tri do 16n nhat clia dong ho
12 1A; X;xoay & vi tri (~) ing v6i ché€ do do dong dién xoay chiéu.

Ampere - Volt k€ METRA 12 mot mdy do van ning cé thé ding d€ do
dién 4p va cudng do dong dién xoay chiéu (AC) ciing nhu mot chiéu (DC).

Thang do dién 4p xoay chiéu (V ~): Tir 3V dén 30V.

Thang do dién 4p mdt chiéu (V —) : Tir 100 mV dén 30V.

Thang do dong xoay chiéu (A ~): Tir 100 pA dén 3A.
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Thang do dong mot chiéu (A —) : Tir 100 pA dén 3A.
Trong bai thi nghiém nay Ampere - Volt k&€ METRA dugc diung d€ do
dong mot chiéu clia ngudn cao thé.

+Kiém tra vi tri zero cd hoc:

- Pit chuyén mach K tai vi tri " 0 " (tic bén trai)

- Bit thiét bi nim ngang.

- Kim chi thi phdi ndm & vi tri ¢6 ky hiéu "\ " tin cling trdi.

- Né&u kim bi 1éch, diéu chinh 6¢ & sau thiét bi.

+Kié€m tra vi trf zero clia dong:
- Pit chuyén mach K dén vi tri " /I\ " mau dd § gitra. Xoay nim
R dén thang do sit dung

- Kim chi thi phdi ditng § vi tri " 0 " ctia thang do mau d6 bén dudi.

- N&u bi 1&ch diéu chinh bing cdch xoay nim X.

7/ Bién tré 11 Q: (Hinh 9-7)

Gié tri bién trd:
— Vao den ra den: Cho gia tri dién trd R=11Q
— Vao dd ra den: Khi dich chuyén con chay C gid tri ciia bién trd
thay d6i trong khodng R=0= 11 Q.
8/ Cong tic doi: (Hinh 9-8)
Dung dé€ déng va ngit mach dong cao thé.

Pdng mach Ngdt mach
Hinh 9-8
9/ Thuéc kep: Diing d€ do dudng kinh van nhiéu xa.
Vach chia nhd nhit trén thuc thing 1 mm. Trén du xich c¢6 khic n
vach chiang han n = 50, mdi vach ngin hon trén thuSc thing a = 1/n (mm).
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3.2. Thuc hanh.
Sinh vién phai tuin thu nghiém ngét cac budc thuc hanh sau:
1/ Mic mach dién theo sd dd hinh 9-9. Thong thudng dd mic sin. Sinh
vién ki€m tra lai. Chi y khong va cham manh vao cic thiét bi.

Hinh 9.9

Chu thich:
(1): 6ng nhiéu xa.
(2) : Ngudn AC-6 V.
(3) : Bién tr§ 11 Q mic vao dd ra den.
(4) : Ampere - Volt k& max 300 V/ 10A.
(5) : Ngudn cao th& DC.
(6) : Cong tic doi.
(7) : Ampere - Volt k€ METRA.
2/ Dit thdéi nam chAm vao binh nhi€u xa thong thudng da dit sdn sinh
vién chi kiém tra lai.
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3/ Xoay niim X, ctia Ampere - Volt k& max 300V/10A vé vi tri A, X; vé vi
tri 1 va X5 vé vi tri "~".

4/ Dich chuyén con chay C ctia bién trd 11 Q vé tin cuing phdi d€ c6 dién
tr3 16n nhat.

5/ Xoay nim Rj clia ngudn cao th&é DC ngugc chiéu kim dong hod vé vi tri
0. Thong thudng da xoay vé vi tri 0 sinh vién chi kiém tra lai.

6/ Bat niim R, ctia ngudn cao th€ DC vé vi tri 0 nhin thdy ky hiéu 0 & ntim.
Thong thudng da bat sin chi ki€m tra lai. Bat nim R, v& bén phai.

7/ Xoay nim cong tic doi vé vi tri ngit.

8/ Cim phich dién cta ngudn AC - 6V vao Iu6i dién 220V. Nhin kim
Ampere - Volt k&€ max 300V/10A chi cudng do dong dién I< 0,3A la
tot.

Chu y quan trong: Trong qud trinh l1am thi nghiém khong bao gid dudgc
dé cudng @6 dong dién qua Ampere - Volt max 300V/10A vudt qué gid tri
0,3 A. Phai ludn ludn nhé hon 0,3 A 1a binh thuGng.

9/ Ki€m tra vi tri zero cd hoc, vi tri zero dong va kiém tra pin cua
Ampere - Volt k€ METRA. Bat vi tri nim trugt K vé vi tri " fi—\ "3
bén phai. xoay nim R vé ch& d mot chiéu A — & vi tri 100pA.

Chu ¥ quan trong: Trong qud trinh lam thi nghi€ém dong qua Ampere -

Volt k€ METRA lu6n ludn phdi nhd hon 200 pA.

10/ Cim phich dién ctia ngudn cao thé vao ludi dién 220V. Chi y cin than
cao thé.

11/ Bat nim R, ctia ngudn cao th€ DC vé vi tri m&, khong nhin thdy ky
hiéu 0. Trén ctta s6 MH thady hién thi 0,0 KV. M&i gido vién lai ki€m
tra mdi dugc thao tic ti€p.

12/ Xoay cong tic doi vé vi tri mé.

13/ Xoay niim R;3 cdia ngudn cao th& DC tir tif rdt cham theo chiéu kim
ddng hd. Pén khi nhin 1én cita s6 MH thdy hién thi 1,0 KV.

14/ Trén man huynh quang thAy mot chAm sdng mau xanh luc.

15/ N&u cham sdng khong ndm tai tAm cda man huynh quang ddy binh.
Can than dung bit nhya dich chuyén théi nam chim xung quang cd
binh d€ diéu chinh cho chim sdng vé ding tdm. Dung bing keo c&
dinh théi nam cham vao c6 binh. Thong thudng da diéu chinh sin sinh
vién chi kiém tra lai.
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16/ Tiép tuc xoay nim R; clia ngudn cao thé€ cin thin tir tir va rat chim dé
hiéu thé€ dat cdc gid tri: 3,5KV, 4KV va 4,5 KV. Quan sit thdy c6 hai
van tron nhiéu xa déng tam.

17/ Goi vong tron nhiéu xa nhé 1a 1 cdn vong tron nhiéu xa 16n 1a 2. Dung
thudc kep bing nhya do dudng kinh clia hinh nhiéu xa 1 va 2 tuong
ting v6i cdc hiéu th€ 3,5KV, 4KV va 4,5 KV. (Trong thuc nghiém da
gdn sdn mot thudc milimét trén man huynh quang. Sinh vién diung thudc
nay dé do kich thuéc ciia vong nhiéu xa).

18/ Trinh bay cac gié tri do dugc theo bang 9-1

Bdng 9-1
Gia tri dién 4p cao th€ D, D,
3,5kV
4 kV
4,5 kV

19/ Xoay niim R; ctia ngudn cao thé tir tlf rat chAm ngudc chiéu kim dong
hd @€ gidm th& d&n 0,0 kV.

20/ Xoay ntim clia cong tic ddi vé vi tri ngit.

21/ Bat niim R, cta ngudn cao th& vé vi tri ngit.

22/ Riit phich ctia ngudn cao thé ra khdi mang 220V.

23/ Pay nim trudt K clia Ampere - Volt k&€ METRA vé vi tri "0" & bén

tréi.

24/ Rt phich dién ctia ngudén AC - 6V ra khdi mang dién 220V.

25/ Xoay nim X3 clia Ampere - Volt k€ max 300V/10A vé vi tri off. K&t
thic thyc hanh. Chd y thdi gian thuc hanh chi nén kéo dai tir 5 dén 10
phut.

26/ Tinh budc s6ng De Broglie cta electron theo cong thiic:

JETECR
Ap = U (A)
Chii y: Nhé d@6i don vi hiéu dién th€ ra Volt (V)

27/ Tinh khodng cich mang d theo cOng thic sau:

24,1 24,1
d, = —" d,, = —"
1D D, 2D D,

b
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28/ Tinh budc séng A, cia electron qua hién tugng nhi€u xa theo cdng thitc

_ Dldl _ D2d2
21’ 21
Vé6id, =2,13.10"m, d, =1,23.10°m, I = 13cm.

Bragg: Ay

s2

29/ Trinh bay két qua thi nghiém theo bang 9-2.

Bdng 9-2
U D, D, An Asi As2 Dip Dyp
&V) | (m) (m) (m) (m) (m) (m) (m)
3,5
4,0
4,5

30/ Ti két qua thi nghiém so sdnh A, va A, so sdnh d;, d, va dp , dyp.

IV.

Nhan xét va 1y gidi nhitng nguyén nhan din dén sy sai khac néu co.

CAUHOI THAO LUAN

1/
2/

3/

4/

S/

6/

7/

8/

M6i quan hé giita dong Iugng cla vi hat va budc séng De Broglie 4, .
Budc song De Broglie 4, cua hat electron dugc xac dinh theo hiéu
dién thé€ gia toc theo biéu thic nao ?

Gidi thich tai sao cong thitc 2dsin0 = kA dudc xay dung tir Iy thuyét tia
X @€ gidi thich sy nhiéu xa cida tia X qua tinh thé. Nhung lai dudc
diing d€ gidi thich sy nhiéu xa ctia chiim electron qua tinh thé ?

Hiy néu biéu thiic budc séng A, cia chiim electron nhiéu xa theo cong
thitic Bragg phu thudc vao dudng kinh van nhiu xa ?

Trong bai thi nghi€ém nay cudng d6 dong dién qua tim den phit chum
electron dugc do bing Ampere - Volt k&€ max 300/10A phdi ludn ludn
nhd hon gid tri gidi han I,,,, bing bao nhiéu ?

Trong bai thi nghiém nay cudng dd dong dién rd ngin mach cua cao
th& dugc do bdi Ampere - Volt k&€ METRA phdi ludn Iuén nhd hon gid
tri gidi han I, bing bao nhiéu ?

Tai sao khi hiéu th€ gia t6c U nhé hon 3 KV ta khong quan sat thdy
hién tugng nhiéu xa ?

Tai sao khi hiéu dién th€ gia t6c U tdng thi dudng kinh van nhiéu xa
giam ?
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Bai 10. PO PIEN TiCH RIENG CUA ELECTRON
1. MUC PICH.

- X4c dinh ty s6 giita dién tich va khoi lugng e/ m cua electron.

- Ty s6 e/m dudgc goi l1a dién tich riéng clia electron. Viéc x4c dinh ty s6
nay c¢6 y nghia quan trong trong vi€éc nghi€n cttu nhitng hi€n tugng
dién, trong viéc xdc dinh ban chit clia cdc hat mang dién, trong Vat ly
nguyén tif va trong nhiéu nganh khoa hoc ky thuat khac.

IL. TOM TAT LY THUYET.

2.1. Chuyén dong ciia electron trong ti truong déu.

Mot hat mang dién tich e chuyén dong vé6i van toc v trong tir trudng B

s€ chiu tac dung ciia mot luc Lorentz:
F =elvxB] (10-1)

Xét Chuyén dong ctia mot electron ¢6 van tdc ban daula vV, bay vao
tlr trudng déu theo phuong vudng géc véi véc td cdm tng tir B . Theo (10-1)
ta ¢6 luc Lorentz F tac dung 1€n electron ¢ gia tri:

F = evBsin90’ = evB

Vi phuong clia luc F 1udn ludn vudng géc véi phudng cla véc td van
t6c v va phuong clia tif trudng B, do d6 F sé& déng vai trd tdc dung clia mot
luc hudng taim. Dudi tac dung cia lyc F , electron sé& chuyén dong theo mot
qui dao tron c6 ban kinh r (hinh10 -1).

<l

+ + +

+ +

+

+ +
Hinh 10-1

Theo dinh luat 2 Newton ta c6:
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dv
m — = evB
dt
2
Hay m — = evB
r
Tir dé: -
—B
m
Suy ra :
° - Y (10-2)
m rB )

Cong thic (10-2) cho ta cd sé d€ c6 thé do dién tich riéng clia electron
e/m bing thuc nghiém:

2.3. Neuyén tdc xdc dinh e/m bang thuc nghiém:

Trong thuc nghiém, chim electron dugc tao ra tif 6ng phéng electron..
C4c electron sau khi dudc bic xa tir Katot sé& dugce gia toc bdi dién trudng
giita Anot va Katdt nhd gitta chiing ¢6 mot mot hiéu dién thé gia t6c U.
Pong ning cia electron thu dugc trong dién trudng la:

lmv2 =eU
2

Tir d6 van toc ma electron thu dugc sé& 1a:

2eU
V = ‘/—
m

Sau khi ¢6 van téc v electron dugc huéng bay thing géc vao mot tir
trudng déu B. Du6i tdc dung clia Iyc Lozentz, electron s& chuyén dong theo

qui dao tron vdi ban kinh qui dao la r.
2

. mv
Ta co: evB =
r
Suy ra :
e v
m r.B

Thay v= E2U vao ta dudc :
m

= (10-3)
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Nh¢ cdc thiét bi chuyén dung ta do dugc U, B. Bdn kinh quy dao r
dugc quan sdt va do trén 6ng phéng electron. Thay céc gid tri vao (10-3) ta
tinh dudc e/m .

III. THUC HANH

3.1. MO TA DUNG CU.
1) Ong phéng electron.

LA thi€t bi dung d€ tao chum electron va quan sit quy dao clia ching
khi bay vao theo huéng vudng géc véi tur trudng.

Hinh 10-2

Thiét bi bao gdm cdc bd phan chinh sau: (hinh 10-2)

® Ong chan khong: 1a mot binh thiy tinh trong sudt chifa chan khong.
Bén trong binh chia Katdt va cdc dién cuc dung dé ting tdc va dinh huéng
chum electron.

@ Gia do.

® Hai cudn day ndi ti€p nhau dudc dit song song hai bén 6ng chin
khong d€ tao tir trudng.

@ Hai thanh nhya nim bit ngang dudng kinh cia hai cudn day. Trén
mdi thanh cé hai tim trugt d€ xdc dinh dudng kinh qui dao cda chium
electron. Mot trong hai thanh c6 lip kinh phing dé€ dé quan sdt va chinh
c4c tAm trugt.
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Ngoai ra, toan bd thiét bi Ong phéng electron dugc dit trong budng ti
dé dé€ dang quan sit chim electron.
Chu y :
_ Cdn thén khi tién hanh thi nghiém vi 6ng chdn khong rdt dé ve.
_ Khi ldp ddt xong thi nghiém mdi dugc mé cdc nguodn dién.

2) Nguon dién thé DC 0.. £15V: (hinh 10-3)

Dung dé cung cap dién thé€ cho hai cudn day tao tir trudng. Ngoai ra
con cung cap dién th€ cho luéi loc.

Chii thich :
® Coéng tic dé6ng, m3 ngudn c6 dén bio.
@ Man hinh hién thi gid tri hiéu dién th€ ra.
® Pén Led ding @€ cidnh bdo khi dong dién cung cAp vugt qui dong
dién gidi han.
@ Nim diéu chinh gi4 tri hiéu dién thé ra § cdc chan ® .
® C4c 16 cim, noi 1ay hiéu dién thé ra. Gid tri hiéu dién thé ra dugc
hién thi trén man hinh @ .
Gié tri hiéu dién thé€ ra & cdc chin cim :
(5.1) - (5.2) : tr -15V dén OV.
(5.2) - (5.3) : tr OV dén 15V.
(5.1) - (5.3) : tr OV dén 30V.
® Cip 10 cim cung cip hiéu dién th€ ra 5V.
Chii ¥: Khong dugc che diy cdc khe thdong gié & vd bao vé.
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3) Nguén dién cao the¢ DC 0 ... 500V. (Hinh 10-4)

Ngudn cao th€ DC dung dé cung cip hiéu dién th&é U tir 150V dén
300V cho hai dién cyc Anot va Katot d€ gia toc chiim electron.

Ngoai ra, ngudn nay con cung cAp hiéu dién th€ AC 6,3V cho tim dén
dé phat xa chum electron.

Hinh 10-4

Chii thich.
® Cong tic déng, mS ngudn c6 den bio.
@ Niit 4n khi 14y hiéu dién thé ra xoay chiéu 6,3V & chan ®.
@ LO cim noi cung cap hiéu dién th€ DC 16i ra tir 4,5V dén 7,5V
dudc diéu chinh bing nim (4.1) .
® LJ cdm noi cung caAp hiéu dién th& DC 16i ra tir OV dén 50V dudc
diéu chinh biing ndm (5.1) .
® LO cidm noi cung cip hiéu dién th&é DC 161 ra tir OV dén 500V dugc
di€u chinh biing nim (6.1) .
Chi y:
- C4n than v6i ngudn dién cao thé khi st dung hiéu dién thé ra tai cdc
16 cim ®.
- Khi ldp dit xong thi nghiém mdi dugc md cdng tic cdc ngudn dién.
- Chi dugc cham tay vao cdc bd phan clia mach dién khi cong tic
ngudn cia cédc thi€t bi da § trang thai OFF.
- Khong dugc che diy cdc khe thdng gid 6 vo bao vé.
4) Amper-Volt k& Max 300V/10A. (hinh 10-5)

Dung d€ xdc dinh chinh x4c gi4 tri hiéu dién th€ cung cip cho hai dién
cuc Anot va Katot trong Ong phéng electron.
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Chui thich:

W : Cong tic ding d€ chuyén d6i dai lugng do 12 mot chiéu néu & vi
tri “— 7, xoay chiéu néu & vi tri “ ~ 7, hodc 13 tit thi€t bi néu & vi tri
“OFF’,.

3 e g By
O ) £31 911

Hinh 10-5
Trong thi nghiém nay thang do dit § vi tri “— ” ding dé do hiéu dién

thé mdt chiéu.
C : Cong tic chuyén d6i giita cdc don vi do. Trong bai thi nghiém nay ta
ding donvidola V.
T : Nim diéu chinh thang do, gdm c6 cdc thang do 10V, 30V, 300V.
Trong thi nghiém nay st dung thang do 300V.
O : Chan cim dung d€ do hiéu dién thé.
Chiiy :
-C4m cuc Am va cuc duong cho ding khi do dai lugng dién mdt chiéu
DC.
-bit thang do va don vi do cho phu hgp khi do hiéu dién th€ hay dong
dién.

5) Mdy do tit truong va ddu do cdm itng tiv : (Hinh 10-6)

Dau d5 cdw téng ik

Hinh 10-6
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Dung d€ do tir trudng 4p ngang qua dng giita hai cudn diy. Mdy c6 thé
do c4 tir trudng xoay chiéu 1an tif trudng 6n dinh vdi cdc thang do sau:
- Tr0 =20 mT v6i mdi budc ting 1a 0,01mT
- T 0 +200 mT v6i mdi budc ting 1a 0,1mT
- T 0 + 2000 mT vdi mdi bude ting 1a 1mT.
Cdch st dung :

Khi do cdm tng tif clia viing nao thi ta dua dau do cdm dng tir vao
vung do, gid tri do dudc s€ hién thi trén man hinh cda mdy do. Céc
ndm chiic ning cia may nhu sau:

(1) L& cim da chin dung d€ noi véi dau do cdm tng tir.

(2) Cong tic chuyén ddi: Khi do tir trudng 6n dinh thi bit cong tic nay vé

CAN13

vi tri “= “. Khi do tir trudng xoay chiéu thi bat cdng tic nay vé vi tri «

[13
~

(3) Nim thay d6i @6 nhay vdi ba vi tri 20, 200, 2000 tuong tGng véi dd
nhay 0,01lmT; 0,1mT va ImT.
(4) Cip 10 cdm cho ra gia tri do dudc 1a hiéu dién thé.
(5) L6 khong gian che tit, ding dé Offset gid tri Zero ban ddu cho mdy do.
(6) Man hinh hién thi gid tri cdm t@ng tir do dugc, don vi do 1a mT.
(7) Nim Offset diing d€ chinh gi4 tri Zero ban diu cho diu do tir trudng.
(8) Cong tic ngudn c6 den bio, dugc bd tri phia sau clia mdy.
Chi y :
- C4n than khi s dung ddu do cdm dng tir vi né rat dé giy.
- C4m phich cim da chin cho khép v6i 6 cim da chin theo chi din
sau:
Xoay vét 16i B trén phich cim da chin sao cho khép véi vi tri vét Idm
A trén 6 cim da chan. Sau d6 ddy phich cim vao. (hinh 10-7)

Hinh 10-7

3.2. THUC HANH:
A. Chudn bi dung cu va mdc mach theo so dob.

1- Quan sét cdc thi€t bi thi nghiém & trang thdi khong bat dién, cdc nim
diéu chinh déu dit & vi tri Zero.
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2- Mic mach dién theo sd db hinh 10-8. (Thudng d3 mic sin).

3- Nhd gido vién dén ki€m tra mach dién da 1ip rap.

4- M4 cong tic ngudn dién thé DC 0..+15V.

Chinh nim @ cda ngudn dién thé& cho gid tri hiéu dién thé ra cung cap
cho hai cudn day va lu6i dién 1a 4V.

Chii y : Néu dén ddé @ sdng thi gidm nim @ vé vi tri Zero rdi dgi cho
dén khi dén dé tit mdi dudc ti€p tuc thi nghiém.

) (——-
o +!(,<

200V.—-300V.

0.12V.,3A

L%J_Dég

Hinh 10-8
A. Tién hanh cdc budc thuc hanh theo hudéng déin.

5- N&i dau do cdm ting tif v6i mdy do tir trudng.

6- M3 cong tic ngudn ® clia mdy do tir trudng (phia sau mdy).

7- Pua nim @ clia mdy do tif trudng vé vi tri 20.

8- Bat cong tic @ clia mdy do tir trudng vé vi trf “= .

9- C4n thian dua dau do cdm ng tif mdt cdch nhe nhang vao 16 khong
gian che tr ® ctia may do tf trudng va thuc hién Offset Zero nhu sau:

P4y nim Offset @ xudng vi tri “ SET *, Itic d6 thi dén d6 sing. Tiép

tuc ddy nit @ 1én xudng vai 1dn d€ hiéu chinh di€m Zero cho diu do cim
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ting tir. Khi thdy trén man hinh mdy do tir trudng chi chuyén ddi giita hai
gid tri 0 va 1 thi c6 thé rit ddu do cdm tng tir ra d€ do.

Chii y : Thao tdc nay phdi hét stic cAn than vi didu do cdm tng tir rit dé gy,

10- M4 cira budng tdi chita 6ng phoéng electron 1€n phia trén.

11- Pua nhe nhang diu do cdm wng tir vao gilta hai cudn diy va phia
trén ctia 6ng chan khong.

Ghi lai gi4 tri cAm tng tir 6n dinh nhat do dugc trén man hinh clia

Mdy do tu trudng.
Chii ¥ : Khong dudc d€ diu do cdm dng tif cham vio 6ng chian khong.

12- Nhe nhang rit ddu do cdm tng tir ra khdi budng t6i va dit & vi tri an
toan. Pay nip budng tdi lai.

13- M§ cong tic ngudn cao thé DC 0..500V.

14- Chinh tir tif ndm (6.1) ctia ngudn cao thé theo chiéu kim déng hd
cho dén gia tri 300V.

15- Quan st chim electron phdt ra trong 6ng phéng electron.

16- Didu chinh hai thanh trugt ngang (b) trén thi&t bi Ong phéng
electron d€ xdc dinh dudng kinh qui dao ctia chum electron.

17- Duing thuéc dé do dudng kinh qui dao (d) theo hinh 10-9 sau:

b) b
peer— d

Hinh 10-9

18- Thay d6i tir tir nim (6.1) clia ngudn cao th& xudng 1an lugt cic gid
tr1 250V ; 200V ; 150V ; 100V.

Sau mdi l1an thay ddi thi lip lai buc 16 va 17 d€ xdc dinh dudng kinh
qui dao ctia chum electron phat ra.

19- Ghi lai cac gia tri do dugc vao bang 10-1:

4
Trong do: r? = (Ej
e 2U

m B?r?



THUC HANH VAT LY PAI CUONG II 129

Bdng 10-1

Cao thé U . ) Binh phuong ban | Dién tich riéng e/m
V) Duong kinh d (m) Kinh i (m2) (c/ke)

300

250

200

150

100

20- X4c dinh sai sd - két qua:
+ Gi4 tr1 dién tich riéng trung binh :

%j ( ) e (c/kg)

+ Sai s6 :

Al &= /k
- . (c/kg)
. e ( j ( € j
Két qud : m o lm T A
m m m
& I (¢/) <29
m

21- Lip lai thi nghiém tir budc 4. Ting gid tri hiéu dién th€ DC cung
cap cho hai cudn day va luéi loc 1an lugt dén céc gid tri 4,5V; 5,0V; 5,5V.
22- V& db thi bi€u dién mdi quan hé giita U var.
23- Chinh cdc ndm diéu khién ctia cédc thiét bi vé vi tri Zero.
24- T4t ngudn dién cdc thiét bi.
Nhan xét thi nghiém va danh gid két qua.

IV. CAU HOI THAO LUAN

1) Hay cho biét gi4 tri dién tich riéng cla electron e/m theo 1y thuyét.
2) Y nghia viéc xdc dinh dién tich riéng cla electron.
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3) Phan tich chuyén dong clia electron khi n6 bay vio mot tir trudng déu.
Qui dao clia electron s& nhu th€ nao néu hudng bay vudng goéc véi tir
truong?

4) Nguyén tic x4c dinh dién tich riéng ctia electron bang thyc nghiém

5) Tai sao khi do cdm tng tir B phai dit dau do phia trén 6ng phoéng
electron va giita hai cuén diy ma khéng diat & nhitng vi tri khac?

6) Trong bai thi nghiém nay, cin luu y nhitng gi dé giff an toan cho céc
thiét bi thi nghiém.

MUC LUC

Loi gidi thiéu 2
Phdn thit nhat. .
NHUNG KHAI NIEM CO BAN VEE THUC HANH VAT LY

I Phép do cdc dai lugng vat ly. 4

II Pon vi, hé don vi do. 4

III Sai s6, phan loai, cap chinh x4c cia dung cu do dién 5

IV C4c c4ch tinh sai s0. 7

Phdn thit 2
CAC BAI THI NGHIEM THUC HANH

Bai 1. Co hoc chat di€m, hién tugng phach. 10
Bai 2. Cd hoc vat rin. 30
Bai 3. Thi nghiém mdy bién 4p. 47
Bai4. Do tu trudng 56
Bai 5. Do van toc 4nh sdng 68
Bai 6. Giao thoa dnh sdng 79

Bai 7. Khéo sit hién tugng tdn sic 4nh sidng qua ling kinh, 86
cach ti nhiéu xa

Bai 8. Nhiéu xa tia X 96
Bai 9. Tinh chit séng cia vi hat 109

Bai 10. Do dién tich riéng cia electron 120
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