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NOI QUY

Trudc khi vao phong thi ngéin , sinh vién phi tuan thi nhitng quydinh sauday:

1) Phai chuan bj baiday du (doc ky cac bai phi lam, hieu ré i dung, chl y cac
budc tien hanh thi ngléim). Sinh vién & khongdugc lam thi nghim neu khong
chuan bi bai.

2) Trong khi lam thi ngtéim phai nghiém tlc, khong hat tléa, khéng ndi chugn
hoac di lai 1on xon lamanh hréng dén nhitng ngroi xung quanh.

3) Khdngduoc tir y thayddi cac ding ax do, sraddi machdién.... réu khéngduoc
phép @a giao vién hrong din. Sau khi lam xong thi nghm phai ban giaoday
du cac ding ax d& mron va phii chiu trach nhdm bdi thuong cac dng ai bi hu
hong vi ly do chi quan.

4) Pi lam thi nghém ddang gb, nhitng sinh vién iing khéng c6 ly do chintiang €
khongduoc lam thi nghim bu ding nhr nhirng sinh viérda lam thi nghim day
da nhung khéng Bp bao cao thisskhdéngduoc dr thi két thac ke phan thi
nghiem.

5) Nop bao cao thi ngéim ding han. Mbi sinh vién plai tu [am bao caowa minh,

béo céo phi duoc viét bang tay trén diy A4 roi dong thanhap va rop cho gido
vién hréng din. B4o cdo thi nghim aia mdi bai ghm co 2 plan:

- Phan 1: Tém &t noi dung bai thi ngtéim va phrong phapdo.

- Phan 2:Bién  li¢u dado duoc vao lang 9 liéu va dra vao phn heong din
¢ gido trinhde tinh raden ket qua cwi cung. Caaio thi (neu c6) phai dugc
vé chinh xac, tu§t doi khdng céu tha. Chu y khi vét ket qua caa caadai luong
do duoc (truc tiep haic gian tép) déu phai cd don vi kem theo (dungéddon
vi Sl).

Piém thi két thic e phan thi nghém < dva tréndanh gia éng hop cia cac phn:
chuan hi bai, thaido hoc tp, bai bao cédo thi ngh va bai kém tra.

PHONG THIi NGHI EM VAT LY






LY THUY ET SAI SO

l. VAI TRO C UA THi NGHI EM VAT LY

Vat ly la mot mén khoa hc thuc nghém, viéc do luong cécdai lugng Vat ly cho phép:
- Thiét 1ap mdi quan 1§ gita chiingié xay drng cacdinh luat Vat Iy.

- Kiém tra ki sy dingdin caa caadinh luit Vat ly.

Il. NGUYEN NHAN SAI SO KHI PO CAC PAI LUQNG VAT LY
- Dung a1 do chi c6 mdt @ chinh xac nfit dinh
- Kha nang quan séti@ ngroi do l1a c6 géi han va phu thujc vao trng ngroi.

ll. PHAN LO Al SAI SO
1. Phan lai theo nguyén nhan sai &
a. Sai 9 c6 hg thang
- Sai $ ¢6 k¢ thong 1a sai 8 lam cho Kt qua do ludn thaydéi theo ndt chidu (haic ting, hdic
giam) so \i gia ti thyc cia no.
- Nguyén nhan: Bng a1 do lam sai so & dung az mau ma ngoi do khong héu chinh i dung
cu; phrong phapdo tién hanh sai.
- Céch klir: Dya vao $ do dugc dé hiéu chinh thich lyp, hiéu chinh ding a do, cin than khi lam
thi nghém.
b. Sai $ do nhim lén
- Sai $ do ntim Ian |a sai 8 1am cho Kt qua do léch hin so \6i gié tri thyc caadai luong cin do.
- Nguyé&n nhanboc nhim, ghi sai, tinh sai.
- CAch kiir: Tién hanhdo nhiu lan.
c. Sai $ ngdu nhién
- Sai $ ngiu nhién la sai&lam cho Kt qua do thayddéi hdn loan so \6i gia tri thuc.
- Nguyén nhan: Bng a1 c6do chinh xac nft dinh, giac quan khéng hoanioh, ngén nudi thay
doi.
- Khéng khr dugc sai $ ndy, chi cé thé xacdinh gisi han trén ga no.
2. Phan lai theo y ngha sai $
a. Sai 9 tuyét doi AX
Sai $ tuyét déi 1a tri tuyét ddi cua hiu gia ti thuc x va gia tr do dugc X cia no:

AX =|x=X| 1)
N6 cho bét giéi han caadai lugng phii do (bao ham gia tthyc aia nd):
X-=AX <x< X+AX (2)
Viét gon la: x = X + AX (3)

Vi du 1: Khi do duong kinh @ia daydong taduoc két qua la: d = (0,5G:0,01) mm, @ic 0,49 mm
< d<0,51 mm, i sai $ tuyét déi [a Ad = 0,01 mm.

Sai $ tuyét dbi chwa néi lénduoc mic d6 chinh xac 6a két qua do. Vi du néu ta so sanhét
qua do duong kinh daydong la d = (0,5& 0,01) mm i két qua do chiéu dai @a no 1al = (500
£1) mm, ta thy Al = 100Ad , nhung 2 =L = 0206, con9. = 991 _ 50, tac Iado daiduoc

| 50C d 05
do chinh xac gp 10 bn so \6i duong kinh. Dodd cin phii dua ra nét loai sai $ niradé danh gia
d6 chinh xac aa két qua do: sai $ twong déi.

b. Sai $ twong déi £
- Sai $ twong déi 1a ti O phan traim oia sai § tuyét doi AX va gia ti do dugc X cia dai luong
phai do:
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£= % x100% 4)

- Sai $ trong déi cho bt do chinh xac ¢a kKt qua do.
IV. CACH TiNH SAI S O CUA PHEP PO TRUC TIEP
Do tryc tiép la cachio ma Kt qua do duoc doc trrc tiép trén ding ai do.
Gia sir két qua n lan do dai luong Vat ly c6 gia ti thuc x [ X, Xa,..., X, thi sai $ thuc cia
moi 1an do 1a: x, = X=X, ; O, = X=X, ; ceer s K =X= X, 5) (
Turdo ta cO: K + K, +...+ XK, =nx— (X, + X, +...+ X)) 6) (

X, + X, ..+ X, +lzd(i )
ni=

n

Vi chua biét dugc x nén ta cha bét dugc &k , cin tim ndt gia ti gan gia ti thuc x nhit dé
thay no tinh Et qua sai $. Dé lamdiéu nay én cac gi thiét caa ly thuyét xac sit:
1. C4c sai & ngiu nhién c6 cling i1sd va trai diu thi c6 cung kinnang xuit hién (cling xac sit).
2. Sai $ ngiu nhién c6 gia trcang én thi co xac st xuat hién cang nb.
Do d6 néu ¢6 $ lando n khaén thi Y d =0 (8)

o Xt Xyt X,
n

Hay: x =

=X (9)

Vay tri trung binh X ciia n Bin do cing nt dai luong 14 ti gin dGng ntit so \6i gia tri thuc cia
dai lugng @o. Khi do tir (1) ta co:

AX = |x~X| (10)
- Vi chua biét x nén ta cha biét duoc AX , nhrng ta cé th tinh duoc gisi han trén @a AX . Do
Iéch gira tii trung binhX va gia ti cua mbi lan do la:

DX, =[X = X,| 5 DX, =[X = X,| ;s BX, =[X =X, (11)
- Gi& tii trung binh dadé léch nay la:
A = DX, X, + 4 BX, :izAxi 12)
n n
Vi X 1a gia ti gin tri thuc x nkit, nén: AX :\x—i\ < AX (13)

Nhu vay AX chinh 12 gbi han trén ¢ia AX , ta clon AX 1am sai 8 tuyét déi ciia két qua do truc
tiép va AX duoc goi 12 sai é tuyét ddi trung binh. Kt qua do truc tiép 1a:
X=X +AX (14)
. N N AX
3.Sai  twongdoi trung binh la: &£=—x100% (15)
X
Vi du 2: DUng thréc kep c6do chinh xac 0,1 mndo duong kinh, chiu cao @a mbt ong tr kim
loai ta dugc két qua cua 5 kn do 1a:
1. D =21,5(mm) AD:=0,0 (mm) k= 62,3(mm) Ah;=0,1(mm)
2. »»=21,4(mm) AD>=0,1 (mm) b=62,1(mm) Ah>=0,1(mm)
3. D:=21,7(mm) AD3=0,2 (mm) b= 62,2(mm) Ahs=0,0(mm)
4. Dy =21,6(mm) ADs=0,1(mm) k= 62,4(mm) Ahs=0,2(mm)
5.0 =21,3(mm) ADs=0,2 (mm) _b=62,1(mm) Ahs=0,1(mm)

D=21,5(mm) AD=0,1(mm) h=622(mm) Ah=0,1(mm)
Vay két qua cubi cung la:




D = (21,%0,1)mm h = (62,2 0,1)mm
£=£=0,5% £=ATh=0,17%
D h

CHUY:
1. D6 chinh xéac ta ding a1 do bang mdt nira do chia nkd nhit trén thangio cia duing a1 va sai
sb tuyét ddi gisi han bing 6 chinh xac @a ding ai. Nhung Wi nhitng ding a1 c6do chia quéa
nho (nhur nhiét ké chiadén 0,01°C thi sai § tuyét ddi gisi han duoc lay bang mdt do chia nfo
nhat).

Vi dung ax do dién nhr Ampe €, Von K thi sai  tuyét déi gisi han la:

DX, =KX, (16)
trongdoé K 1a éip chinh xac ¢a ding ai (tuc 1a nhiing con 6 0,2 ; 0,6 ; 1,5 ghi trén #hdung a1
do); con Xn la gia ti cuc dai cho phép trén i thangdo cia ding au.

Vi du 3: Véi Von ké c6 K = 1,5% (ghi trénwhg a1 la 1,5), gu Sr dung thangdo 1a Xn=100mV
thi AXy, = %.100: 15mV.

2. Can tién hanh phégo tryc tiép nhiu lan sao cho saibstuyét déi cua phépdo giam nho toi
bang hdic gin bingdd chinh xac aa ding au.

Déi véi nhitng phépdo mot 1an (vi da do cho nliing Vat ché tao chinh xac cao) ta&gEp phai
sai $ tuyét d6i bang khdng va nb hon do chinh xac ta ding ap va déi véi phépdo dién bing
cacdong 1 dién ta st dung sai $ tuyét dbi gigi han 1am sai 6 cua két qua do, tirc |a:

X=X £AX, (17)

D& dang tiy rang wi mdi dung ax do dién dé cho thisai 9 twong déi cang n néu bdan than
dai lwong phii do cang nhs so \Gi gia tri cuc dai Xm cho phép trén thandp. Vi thé can chon
thangdo sao chatai luong cin do bing khaing 70 — 80% @a Xm.

V. CACH TiNH SAI SO CUA PHEP PO GIAN TI EP

- bo gian tép 1a phépio ma Kt qua duoc tinh qua cac congih Vat ly lién he cacdai luongdo
truc tiép.

- Gia sir tado dai lugng F lién & vai cacdai lugng X, y, zdugc do tryc tiép boi cac ham &

F =1(x,y,z) (18)
Trongdé cacdai luong X, y, zduoc do tryc tiép va co kKt qua do la:
X=X +AX y=\_(iA_Y . 2=Z+AZ (29)

Lam thé naodé tinh sai 6 tuyét déi trung binhAF va sai § teong ddi trung b‘lnh% ?

Do AX << X ; AY<<Y ; AZ <<Z cho nén ta c6 thxem cac saiénay nhr nhing vi phan
dx, dy, dz @a caadai luong X, y, z. Vi @y c6 tte &p ding phép tinh vi phaddi

v6i ham $ F = f(x,y,z),dé tinh cac sai& AF va % mot cach than tién va nhanh chong. Bh

vay, vi: d(InF) = d?F (20)
AF

nén: £==—=A(nF) (21)

Dua vao cong tic (21) ta c6 thtinh £ cuadai luong F nhr sau:
1. Lay InF i tinh d(InF) theo cdng trc (20), Bi gop cac vi phan riéng @ cung clia dx, dy,
dz lai thanh frng nhom riéng.



2. Thay dx, dy, dzdng AX, AY, AZ vathay x, y, zdi cac gia ti X, Y, Z; saudo lay téng
cac gia tr tuyét ddi cua #it ca vi phan riéng pin dé dam bao cho & c6 gia ti gisi han trén.

Nhr vay thi: £ = ﬁ = ifﬁ + ifﬂ + if

F F o F &

AZ (22)

trong do: %; %; ? la gia ti trung binh @a cacdao ham riéng pin cia ham 8 F ddi voi
7

cac bénx, y, z.
3. Sau khi tinhe, ta thay?, Y, Z vao hamF dé tinh ti trung binh @a né theo:

F=1(X,Y,2) (23)
Biét £ va F ta tinhduoc sai $ tuyét déi trung binh:
AF =& F 24)
Két qua cubi cling @a phépdo gian tép la:
F=F+AF (25)

Phép tinh vi phan cho phép tinh satwyét déi AF va sai  tuong ddi % cua cac hanf

khac nhau (xemdng sau)

CONG THUC TINH SAI SO
A ¢ . .. AF
HAM SO Tuyét doi (AF) Twong doi (& = ?)
F=x+y+z AX + AY + AZ AX +AY +AZ
X+Y+2Z
=X — +
F=x-y AX + AY AX+BY
X =Y
F=xy YAX + XAY %+ﬂ
X Y
= X.y. AX AY NZ
F=xy.z YZAX + XZAY + XYAZ e
X Y Z
- AX
F=% nX"*.AX n—-
X
_n 1 1 AX
F=1x Ly ax ==
n n X
FoX YAX + XAY AX, Y
y Y? X Y
F = Sinx |cosX|AX cotgX|AX
F=Cos: lsinX|aX ltgX|AX
_ AX 2AX
F= th COEZ X |S|n2)(|
F o AX 2AX
B COth Sin2 X |S|n2X|
, . , , D2
Vidu: Tinh k&t qua va sai 6 caa phépdo the tich aia not 6ng tu kim loai: V = 1 h
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Cho bét két qua do truc tiép duong kinh vado cao ho vidu 2 1a D = (21,%0,1) mm va h = (62,2
+0,1) mm.
Céc tinh toadugc thuc hién theo thir tw sauday:
1. Tinh sai & tuong ddi trung binh
InV =Inn + 2InD + Inh — In4
dinvy = 3 297, ,dD  dh
V D

_AV _Am, 8D Bh
vV DF\

Biét n=31416.. nhung vi trong teong hyp nay ta co:

8D _ 0L _oo0sva 2= 9L 00017
D 215 h 62,2
Nén ta chldy n= 3,14 ngia & clon: An_ 00016 _ 0,0006
m 31416

Khi do: €= AV—V = 0,0006+ 20,005+ 0,0017=0,0123= 12%

2. Tinh gia trtrung binh da phépdo:

— D - 2157

T h=314 62,2 =2257010°mn?

3. Tinh sai & tuyét d6i trung binh:
AV =gV =0,01232257010 = 27710°mnTt
4. Két qua cuwdi cang @& qui tron)
V = (225,7+2,8).1¢ mn? véi £ = 12%

VI. MQT SO QUI TAC CAN LUU Y KHI TINH TOAN SAIS O

Dé nhanh chéng vad phic tap khi tinh toan ta ding cac géctsau:

1. i vai phépdo trc tiép thi gia ti trung binh va saidstuyét ddi trung binh chcan tinh i
nhitng con é trongng Wi do chinh xac 6a ding a1 do. Vi du khi xacdinh duong kinh D vado
cao h @a hinh to kim loai biang thrdc kep c6dd chinh xac 0,1 mm theo céé kéu da néu trong
thi du phan 111, ta chi can tinhdén nhitng gia ti chinh xacdi 0,1 mm, ngia la: D = (21,5+ 0,1)
mm va h = (62,2 01) mm

2.Ddi véi phépdo gian tép, gia ti trung binh va sailstuyét déi trung binh chcan tinhdén nhiing
con $ nao phu bp Vi gia tri cua sai $ trong dbi trung binh. Con chinhan than sai & tuong
d6i trung binh chcan tinh hai con&c6 nghia. Moi con $ déu c6 ngfiia, tir nhirng con $ khong
nam & dau bén trai éa $ thap phan. Vi d khi xacdinh tré tich @iadng tn kim loai ta duoc két

qua £=AVTV= 0,0123, thi chcé 3 con & 1, 2, 3 la c6 ngla. Theo quidinh trén ta qui tron
£ =0,0123=0,012=12%. Trong tdong hop ndyV va AV chi cin tinhdén nhiing gia ti nhu
da viét trong Kt qua cudi cling dia phépdo 1a:
V =V £AV = (2257 + 28).10°mn?

3. Pé thyc hién qui tic 1 va 2 ta phi qui tron nhiing gia ti gan dung theo quiic sau: con&co
ngha cui clng gir lai s khdngddi néu con $ sau n6 wa duoc bo di nho hon 5 va phi ting
thém ndt don vi néu con $ sau n6 wa b di lon hon haic bing 5 (tiir truong hop con $ 5 nay
lai xuat hién do sr qui tron tirge d6). Vi du khi qui tron i phan nghin thi 0,2345 0,235, con
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khi qui tron i phan tram thi 0,2345:0,235<0,23. Plai qui tron sao cha khéng ting hadic giam
qué 10% trthuc caa n6. Vi di £ = 1,2 % khong thqui tron e = 1% vi nhr vay £ da gam 0,2%
> 10%e = 0,12%.

Hon nita dé tinh nhanh chéng giditcia cacdai luong din dang, naeoi ta thec hién viéc qui
tron cac con&ngay trong & cac phép tinh trung giama& cacdai luong nay, trong vi d phan V
tada coi gin dang:

A_D_E:E—OOOS —ﬁ——’l—OOON
D 215 200 h 622 60

4. Trong céc cong trt xacdinh cacdai lugng gian tép ta gip cacdai luong cho &n haic hing

0, neu khong co saieghi kém theo thi taay AX :E don vi do co kic nhd nhat ing Wi so6

cuwi cua $ do cacdai lugng do. Vi dy cho $n | = 18,27 thi Al =0,005nm va dod6
| = 1827+ 0,005m, cho én D = 1,2mmthi AD_,=0,05mmva D = (1,2:0,05)mm

Vi cac hing © 7, g ta hy tri cia chung sao cho sai firong doi cua cac Bing $ do < 10 tong

sai $ trong déi cua caadai lwong khac co it trong cong thc lién ke véi hing $ d6. Vi du khi
xacdinh thé tich aiaéng tru kim loai & muc V, ta co:
AV _Am 20D  Ah_ AT 50005+ 0,0017
\ T D h T
Do 2.0,005 + 0,0017 = 0,0117, tai chn lay n = 3,14 ladu.
Vi khi d6 27200016 _ 4 15061 0,0117= 0,00117
/4 31416 10
Nhu vay sau khida chon gia ti thich lyp cia hing $, ta c6 tit bo qua sai & ciia né khi tinh sai
so két qua cua phépdo.
VII. Bl EU DIEN SAI SO VA KET QUA PHEP PO BANG PO THI
1. Phrong phéapi thi cho phép tim qui kt caa sr phu thuoe ciadai luong Vit ly y vaodai luong
vatlyx, vida | = f(U); R = f()....
a) Pau tién ta quan sat va ghi cac gidra y ung vi cac gia frcua x vao king $ liéu sau:

X +AX Y +AY

Chay
- Lay AX va AY bing cac sai&tuyét doi co gia ti bang do chinh xac aa ding ax do ching.

- Biéu dién X va Y 1én I8 truc toa do vudng goc Oxy.

- Mdi cap gia ti X, Y duoc biéu dién bsi mot diém tréndd thi, vé cac hinh ch nhit sai $ c6 tam
la diém (x,y) vira xacdinh, cé anh la 2Ax, 2Ay va cwi cling \& mot duong congdiéu hoadi qua
céac hinh cft nhat trén sao cho tamia cac hinh ol nhat phan 1 déu hai béntuong congdo.

- Khéng rdi tam céc hinh dihnhat thanh nét duong dip khic,

- Néu c6 ndt hinh chir nhat sai $ léch khi duong cong, ta pdi lam lai phépdo twong tng haic
loai bo han di néu biét chic sai $ 1a do nfam Ian.

- Néu do dugc nhiéu diém va phépto c6do chinh xac cao thi khdngm v& cac hinh ch nhit sai
- buong cong ¥ cang thanh nét thi cang chinh xac.



y
+Ax
ym +Ay
0 XM x )

2. Phrong phapdé thi con cho phép tadnsuy ra cac gia trcia dai lwong y twong tng Wi cac
gi4 ti ciax ngay @ trong trdng hop khi céac ti cia y khéng tié xacdinh tnrc tiép duoc. Mudn
vay tr mot diém trén tuc hoanhing Wi gia tri x cho tre ta \& mot duong thing song songéi
truc tung va &t duong cong y = f(x) tai diém M, tungdé cia diém M xacdinh gia ti cua dai
lugng y tuongng.

3. Ngoai ra plrong phapdd thi condugc tng ding trong \at ly dé lay mau va chia thango aia
cac ding a1 do, vi ci 1ay miu cip nhigt dién, chiado thangdo cia giao thoa & chit long.






BAI 1. LAM QUEN CAC D UNG CU PO CO BAN

l. GIOI THI EU
1. Thuéc kep

Hai md dung dé do irong

Thirdre truegt B : ifirnd ; 3
‘ ¢ ﬂ?u'o’c mifismdt A i do sl

I 1 1 /
I I i
g 9 0 1N 12 13 14

0 1 2 3 4& 5 & 7
|I‘II|IIII|II-I|HI||IIWMM-I|IIII1IIII]IIlIkIIIIhII'||IIIII|II|1I|I||I'II|||IIJ||I|||||I||“|E||PIIIII||II|II|“|IEI-|I
[ I

-x'w ‘I{
Dz xich Thang chia wm
Ham kep C,2
{dich chuydn)
Hﬁi?ﬁfﬂ kep C1 Haimg do ngodi
fed dink)
(a)
Thang chia mim
vach thit m=28 ctia thude A
\(”3 | \
(111:[1|11|||I|I|11L
I LI ML NV B
oz 135 @]
/
Dni xich

vach thit n= 35 ciia du xich fritng
v vach m+2n=38 cita thude 4

Tinwve kep dang cln gia ori 28,25mm

(b)

Hinh 1.1: Thuéc kep va cachdoc gia tri ciia thudc kep

Thudc kep 1a mbt loai dung ai dungdo chinh xéac kich thoc cia Vat. Ciu tao caa thrde kep
nhu trén hinh 1.1a. B chinh éa ndé @m mot thudc milimet A gin v6i ham lep G va ot thudc
phu B goi la du xich gn voi ham lep G c6 tre dich chuyn doc theo than thioc A. Thuéc kep
dugc sr dung & phong thi ngliim nay cé du xich Buoc chia thanh N = 286 chia nkb déu nhau,
2046 chia naydung king 39d6 chia dia throc milimet A. Nu goi a = 1mmla gia ti coa mdi do
chia @ia thrgc A, b 1a gia ti mdi d6 chia dia du xich B. Theo thi ké:

Nb= (2N - 1@ hay:2a—b:% (1.1)

Pai luong a/N = 1/20 = 0,05 mna do chinh xac da thréc kep. Mudn do d6 dai dia \at ta
kep chit vat ay giira hai ham &p Ci va G. Khoang cach gia hai wach $ 0 aia hai throc A va B
chinh ting chéu dai @ia \at. Gia sir lGic d6 ta thy vach $ 0 aia du xich B Bm giita vach thr m
va (m+ 1) aia thrdc A thi chéu dai @a vat < 1a:

L=ma+na-1 (1.2)

L=ma+ n% (1.3)
véi n la € vach trén thege du xich B tring &i vach thr (m + 2n) caa thréc A.
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O haidau trén @a hai ham k&p G, C; ¢6 2 mo dungdé do duong kinh trong hinh trrong.
Mubn vay, tadit 2 mo vao trong hinh trva kéo ching ra cheitkhi tiép xtc i thanh trong aa
4ng theaduong kinh.DBoc khaing cach dgia 2 vach $ 0 ta § duoc duong kinh trong éaéng.

Vi du trong hinh 1.1b, khimg céch gia 2 \ach £ 0 [a 28, va ¥ch $ 5 trén du xich trang
véi vach 38 dia thrdc A. Nén gia trcaa thrdc kep lic nay 8 1a :

L =28.1+5.1/20 = 28,25 mm

Dé &k hiéu, sinh vién cé ththam khio cac vi d ¢ hinh 1.2 [3]. Vi d 1 1a cachioc Véi gia tr
do la 73.00mm, vid 2 la cachioc wi gia tri do 73.50mm, vi d 3 la cachdoc véi gia ti do la
73.55mm.

Cach do
Vach thuéc 7 8 9 10 1

¥ Céch doc la
vach thuéc | ‘ I 0.00

Measured value 73.00mm
PN B O R L e

I-A

Cach do
2 Vach thuéc 7 3 8 9 10 N Céich doc la
chinh 73 73
Measured value 73.50mm [N—_S— s I 0.50
phu 12 50 p 17 igidig b lip e g (et 73.50 mm
Cach do
3 Vach thuéc z 3 8 9 10 1 Céch doc la
Weasured value 73.55mm A MWW#WWW S
Measured value 73.55mm g I e
phy 12 55 07 7028 4 BT L 800 S O i

Hinh 1.2: Cachdoc thuwéc kep [1]

2. Thwéc Panme

Ciu tao caa panme & trén hinh 1.2. Pin chinh @a né gm 1 tuc vit V duoc 16ng qua d ren
cia can thxéc M. Trén toc vit V 6 gin mot vo hinh tu rdng, & dau vo hinh tu nay co kiic mot
thuéc tron C chia thanh = 5046 chiadéu nhau. Khi quay vit V @t vong, throc tron C § dich
chuyén mot doan a = 0,5mm @c theo nat thugc thing D chia thanhing nra mm. Nhr vy, moi
d6 chia @ia thrge tron C ¢6 gia irbang:

a_0pmm

n 50
bai lvgng a/n goi 1a d6 chinh xac ga panme.

Khi dau truc vit V cham séatdau tra E @ia can thrge M, 5 0 aia thrée tron C phii tring ding
v6i dudng chuin ngang trén tioc thing D i vi tri 85 0 cia throc D. Mudn ding panmeé do
duong kinh @a vién bi, tatat vién bi vao dgikadau tya E vadau trgc vit V. Quay nat Nié dich
chuyén tryc vit V cho ti khi vién bi kep vira du chit.

buong kinh @a vién bi khid6 dugc tinh theo cong tit:

d=ka+ m9 (1.5)
n

= 00Imm (1.4)
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trongdé a la gia ti cua ot do chia ntb nhat (bang 0,5mm) Khc trén thrée thing D,k 1a 9 do
chia nkb nhat doc dugc trén thréc D, nla tong $ do chia trén tivéc tron C (= 50), cb[rn a
thir ty cia vach chia na@o trén thrge tron C trung ¥ duong chudin ngang éa thrdc thang D.

Hai md kep vit cdn do Cdn thwde M

VG hink tru rong

Bdu twa E Thuede tron C

Triic vit 7

40

Wt
ou

Khodng cgich tir vach trén d8n vach
dueci k& tigp = O,.Sm;n = 1 dg chia
nha nhdf cia thitco D

Buémg chudn ngang
Khoa

Hinh 1.2. Thugc Panmeiang chi gia tri 4.35 mm

Trong bai thi ngléim nay réu ta ding lai panme cé = 0,5 mm,n = 50 thi coéng thc (1.5)
cO cang:

m) ..
d=| 05k + — | tinh ramm (1.6)
( . 100)

Hinh 1.4. Cachdoc thuwéc Panme

Dbé d hiéu, sinh vién c6 ththam kho cac vi d & trén hinh 1.4. Vid1 1a cAchioc Wi gia
tri do 1a 14.86 mm, viw2 la cachioc Véi gia tri do 9.98 mm.
Il. THINGHI EM ‘
1. Po kich thwéc aia ong kim loai hinh tru bang thwéc kep

Sir dung thréc kep do duong kinh ngoaD, duong kinh trongd va chéu caoh cua éng kim
loai hinh t va ghi €t qua vao king 1.1.
2.Po bé day aia thm thiy tinh bing thuéc Panme

Sir dung thrc Panmeio b3 day T cuabng éim thiy tinh va ghi Kt qua vao king 1.1.

11



b6 chinh xac ga theéc kep = ........... mm
b6 chinh xac éa Panme = ........... mm

Lan do Ong kim laai Tam thay tinh

D AD d Ad h Ah T AT

d= |h

TBinh| D | AD=

Q|
]
I
=
>
I
~3
1
=
ﬂ
I

Két qua:
- buong kinh ngoabng kim laai hinh tu:

)
I
o]l
H+
S
)
I

- buong kinh trongdng kim laai hinh tu:

QU
Il
Q)
I+
=l
QU
Il

- Chiéu caodng kim laai hinh tu:

>
Il
=
-+
=
>
Il

- Bé day im thay tinh:

~
Il
~
=
=
~
Il
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BAI 2. PO PIEN TRO BANG PHUONG PHAP CAU WHEATSTONE

Dung cu

STT Tén ding ax S6 lugng
1 | Bang lip rap caduc 16 1
2 | Bién tro 1
3 | May phat aman 1
5 | Pién tro can do (Ra vaR«) 2
6 | Dién tro mau 3
7 | Tainghe 1
8 | Pién ké chinh xac 1
9 | Thanh Bi 7

l. LY THUY ET THi NGHI EM VA PHUONG PHAP PO

Do dién tro bing mach ciu Wheatstone 1a & phrong phap chinh xac va phién trong cac
phong thi nghliim Vit ly.

So @6 mach ciu gdm haidoan mach ACB va ADB nic song songuoc ndi véi nguon dién
nhe mé & trong hinh 2.1. Hatoan mach nay c6 hadtién tro da biét tri sb R, vaR,, mot bién trs
Ry, VA bt dién tro R, can do. Diém C va D i voi nhau Bing mot dién ké nhay G. Poan mach
CGD i la ciu. Ngwbn dién dugc ar dung trong bai nay la ngm xoay chéu, duoc lay ra tr may
phat amn (phat ra dongién co fin & nam trong ddyan 5 am thanh). Khiténg khoa Kdién
thé ¢ haidiém C va D khéc nhau. K6, trong mch ciu cé dongtién chay qua, kimdién ké léch
khoi vi tri can lang (M tri 6 0) aia nd. Tuy nhién ta cé &rchon duoc nhiing gié ti caa bién tre
R,, sao chatfién thé tai hai diém C va D ling nhau. Khid6, kimdién ké G & chi s 0, hay dong
dién qua éu hing 0. Ta n6i 8u da can Bng.

Nguon dién

Hinh 2.1: S» d6 mach ciu Wheatstone

Khi cau can ing ta co: Unap =Uac
Ups =Ucs
v6i Uap, Uac, Ups vaUcs la hiéu dién thé giira haidiu cacdoan mach AD, AC, DB va CB.
Ap dungdinh luat Omddi véi cdcdoan mach noi trén. Ta c6:
LR, = LR, 2.1)
LR, = LR, (2.2)
Trongdé I; val, la arong do dongdién chay trong cac nhanh ADB va ACB ibiéu thic (2.1)
va (2.2) suy ra:
R=DLR, (2.3)
RZ
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Khi biét tri sd R; VAR, (hoic ti sb gitra ching) V&R, thi ta tinhduoc tri sd R,.. Nhu vay, thuc
chat caa phrong phapdo dién tré bing ciu Wheatstone 1a so sadfén tro chea biét R, vai dién
tré mau R,,,. Cacdién trd Ry, R,, VAR,, duoc ché tao voi do chinh xac cao véién ké G rat nhay
(tr wéc tién dwoc thay thé bang mét tai nghe dé bao & dién ké khéi bi hw héng) cho phép ta
xacdinh chinh x&c irsb dién tré cin do R,

1. MO T A DUNG CU
Machdién dugc mic nhr hinh 2.2. Bngduc 16 dugc ché tao voi cac b dugc bb tri ddi xung.
Nhitng dudng nét Ién ndi cac b cho bét giita cac & nayda cé day hi ngim & phia trong.

o DECADE
| “wesss  RESISTANCE BN

. P
W ey
r e ]
L XIK X1 s
1:" 3 [ : & ‘:
xoa v

Hinh 2.2: S» d6 mic much ciu Wheastone

@

Hinh 2.3: May phat amdn

May phat aman duoc md & trén hinh hinh 2.3. Gim tin héu xoay chéu tir may phéat bng
nat (1). Tan $ cia séng phatuoc diéu chinh i hai nat (2) va (3). Nt (4) dundjéu chinh bién
d6. Séng amtuoc liy ra qua haid b (5).

Trong hinh 2.2, tai nghéurge dung thay chdién ké @ tranh dong quésh chay quadién ké
khi mach ciu chra can Bng.

Tur biéu thic (2.3) ta thy c6 hai cacldiéu chinh cho du can ling.
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1. Cach thi nhat: Dat R mot gia tii xacdinh 1oi thay doi ti so %
2
2. Cach thi hai: Dt ti 5 - xacdinh i thay doi gia tr ciaR. .
2
Trong bai thi ngléim nay ta lam theo cachitthai. Bién trod mau R, 1a mot hop dign tré co
gia ti dau ra thaydéi duoc tir 0 —» ~1C Q. Bé tan dung hét thangdo Rm va ntim ting tinh chinh
xac aia phépio, ta nén cbn cacdién tro R, vaR, sao chak, > R;.

ll. TRINH T U THI NGHI EM

Trong bai thi ngdim nay, ta én do chinh xac gia ircia haidién tro R, VaR,,. Saudo, ta
tiép tuc do dién trd trong duwong aia mach R,; mac ndi tiép R,, (R, NtR,,), va mach R,, mic
song son@,, (Ry1 // Ry,). Tir cac Kt qua trén, ta nghim lai cong thic:

R(=R, +R,
R = R
R.* R,

Do gié ti ciadién tro R,; chua biét theo trinh & sauday:
1. Chon gi4 ti twong thg a1a R, VAR, sao char, > R;. Pua gia ti cia bén trd Rm V& 0. Méc
machdién theo & d6 hinh (2.2).
Chu y: triwée tién ta phii ding tai nghe thay chalién ké.
2. Sau khi mic mach xong pki bao céo i giao vién kém tra tge khi cim dién.
3. Ap tai nghe vao tai va theo ddi &m thanh phanéaL Am thanh phat ra tai nghe rd, khdngib
chdi tai thi khéng an diéu chinh may phat amin. Néu khéng c6 &m thanh phat tatai nghe: (1)
kiém tra hi do chinh xac aa mach dién da mic; (2) diéu chinh in £ séng am va biédo trén
may phat Aman sao cho &m thanh phat ra nghe rét itkhéng b chdi tai do 4n & quéa cao hic
kh6 nghe dodn s qua thap).
4.Piéu chinh gia ti cia bén trd Ry sao chaid to am thanh trong tai ngheagi din. Pau tién ta
nén thr voi nimdiéu chinh x100Q, rdi dén cac nim c6 giaitnho hon. Khi am thanh phat rart
tai nghe 4t hin, ta nsi chuyén sang hdc tiép theo.
5. Ngit dién cho mach ciu bang cach chuyn khéa K sang \i tri 0. Khoi dong dién ké bang
cach ht céng fic qua v tri ngoai cling bén @h Thay tai nghe ingdién ké.
6. Cap lai dién cho mach ciu bang cach chuyn khéa K sang i tri 1. Tiép tuc diéu chinh bién
tré Rm dé kim dién ké hoan toan triungdi s 0.

Chu y: Sau khi thay tai nghe dng dién ké, néu kim dién ké chi mét gia tri nhé (goc kch aia
kim dign ké nhé), ta chi diéu chinh nim “x1 Q" dé tranh thay déi dongdién dét ngat quadién
ké. Néu kim dién ké chi mgt gia tri lon (goc Bch aia kim dign ké 16n) va thaydai khong dang
ké khi da diéu chinh nim “x1 Q" thi SV ¢6 thé diéu chinh nim “x10 Q" tr wéc.

7. Ghi céc gia irRy, Ry, vaRm vao king $ liéu 2.1.

8. Ngat dién cho mach ciu bang cach chugn khéa K sang \i tri 0. Thay caatién tro R, VAR,
sao chak, > R;.

Lap lai cAc hréc thi nghém tir 1 d&én 7.

Thaydéi cacdién tro R, vaR, sao chak, > R, mot lan nira va kip lai cac hroc thi nghém tir 1
dén7.

9. Thaydién tro R,, bangdién tro can do R,,. Lap lai cac hréc thi nghém tir 1 dén 8.

10. Tién hanh céacidc thi nghém trong tir ChoRnt (Ry1 NtRy;,) VA Rss (Ry1 // Ry).
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Chu y: Trwéc khi thaydai dién tré trén mgch cau, SV phii ngat mach dién ra khéi nguén bt
cach chuyn khoa K sang ytri 0. Phii chdc chin dongdién chay quadién ké co arong dé rit
nhé méi duwgc phép chuyn khoa K sang wtri 1.

IV. KET QUA THi NGHI EM VA TINH TOAN
1. Bang & ligu 2.1

Mau do Lan do R1 R> Rm Rx AR

1

Ry 2

3

1

Ry, 2

3

1

Rat=R,q NtR,, 2
3

1

Res= Rxl//RxZ 2
3

2. Tinh sai $ va két qua
a. Tinh R4, R,2, R, Rss& 3 1an do theo cong thc (2.3) flra vao cac gia trcia cacdai lwong
do tryc tiép twong ing) rdi tinh gia ti trung binh éa chang.
b. Tinh sai 6 tuyét ddi: AR, AR,,, AR,,;, AR, dira vao Kt qua caa 3 hn tinhRx trong ing theo
cong thrc: AR, = |R, — R,| (giéng nhr c&ch tinh sai&tuyét doi cia phépdo triec tiép).
c. Tinh gi& ti trung binh éaAR,,, AR,,, AR,;, AR;.
3. Két qua

Ghi cac Kt qua tinh toan theo Au bén dgi. Nhan xét & biéu thic tinhdién tro ndi tiép va
dién tro6 song song.

R,=R_ * AR =....... = SO (Q)
R,=R,* 4R, =.......... e (Q)
R =R 4R =...... oo, Q)
R.=R_*4R_=........ = SO (Q)

V. CAU HOI CHU AN BI BAI, BAO CAO THi NGHI EM, VA KI EM TRA

1. Muc dich aia bai thi ngim nay la gié dat duoc muc dich d6, bai thi nghim nay & dung
phueong phapdio nao?

2. Néu ngn gon oo s ly thuyét caa phrong phéapdo trén.

3. Néu rd vai tro, ac mang aia trng ding ai thi nghém duoc Sr dung trong thi ngkém.

4. V& mach cu (trong tr nhr hinh 2.1)dé do gia ti cia (RyqntR,;)

5. V& mach du (trong tir nhu hinh 2.1)dé do gia ti cia (Ry1//R.2)-

6. D¢ thuduoc cacdai lugng cin do, ta @n tién hanh thi ngléim theo trinhit nao?

7. Thye hién cac roc tinh toan &t qua thi nghém va sai 8 nhr goi y trong muc IV.

8. Trong bai thi nglém nay, sai & cia phépdo naoanh hrong lon nhit dén sai $ cui clng.
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BAI 3. KHAO SAT TU TRUONG TRONG ONG DAY DAN THANG

Dung cu thi nghiém

STT Tén ang a1 S5 lwong
1 | Ong dayda biet s6 vong day 1
2 | Ong day clra bit sb vong day 1
3 | Giados 1
4 | Maydo tir truong 1
5 | Paudo tir trudng va day Ai 1
6 | Ngwn dién mot chiéu 1
7 | Day roi 2

I. LY THUY ET THI NGHI EM VA PHUONG PHAP PO
1. Tir trwong trong 6ng day hinh xuyén

Cacdng day gm nhiéu vong day gin trén cac 16i hinh xun haic 6ng day dn thing duoc
dung plo bién trong K thuat dé tao ra r truong.

Xét cuon day hinh xu§n cé N vong day, c6 ban kinh trong va ban kinh nigmaluot la Ry
va R nhu trong hinh 3.1. Trong ém day c6 dongiién arongd¢ | chay qua.

ds /B Loop 1
e f__.\_>/
;\\/\
/ \
R Pt
i \
\ R, ¥ ¢ : /;
; - = -
Al/ 4”/'\' { RZ N :“/

!
Loop 2

Hinh 3.1: Cugn day hinh xugn c6 ban kinh trong va ngoair luot 1a R va R [2]

L4y O lam tam & duong tron (C) c6 ban kinR sao chak; < R < R,. Pudng tron nay am
trong ldngdng day. Do tinkidi xung aia cwn day, véat cam tng tx B trén noi diém ciaduong
tron (C)déu c6dd 16n nhr nhau, c6 ptiong tiép tuyén véi duong tron (C) 4i diém dang xét, va
c6 chiu dugc xacdinh theo quydc van nat chai.

Trén dén tich bao bi duong cong kin (C) cdl vong day xuyén qua ngghla coN dongdién
cuong dd | xuyén qua cung chil. Dodo, theodinh ly Ampere, ta co:

jg Bd3 = uugNI
©

Vi py = 4 x 1077 H/m 1ado tir tham tuyét doi cua chan khongy 1a do tir thAm trong ddi caa
moi treong. 1 phy thuse vao cac méi trong khéac nhau. Trong khdng kipi= 1, trong 4t tir,
u c6 gia ti khaang vai nghin.

Ta co:
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jﬁ B*ds?:f Bds = B¢ ds = B2nR
©) © ©

Do d6, ta suy ra,
B = uuoNI/2nR (3.2)

2. Mé réng cho trudng hop éng day din thing
Goi n, = N/2nR la mit d6 vong day @a hinh xugn. Tir pheong trinh (3.1), ta suy ra:
B = puonol
Mot ng day dn thing dai c6 th xem nhr mot doan cia cwn day hinh xu§n cé cac ban
kinh trong va ngoai vd cungn: R, = R, = . Do d6, caim tng tr trongbng day dn thing
ciing dugc xacdinh theo biu thic:
B = pponol (3.2)
trongdd: n, = N/, voi [ 1a chiu dai @adng day ting vaN sb vong day trérdng daydo.
3. Hiéu wng Hall
Trong bai thi ngim nay, nguyénit do tir tredng trongdng day dn thing dra vao héu
rng Hall. Héu tng Halldwgc md & vin tit nhr sau:
Dau do Hall 1a ot vat dan (thdng throng vat dan la ndt chit ban dn don tinh tHe) dang
hinh krdi hop chir nhat c6 chéu rong d, bé dayt. Gia sr dau do Hall duoc dit trong nt tir

truong déu co véct cam ang tir B hueong theo plrong y va cé dongtién Iy chay theo plwong

x nhe md & trong hinh 3.2a. 8U hat mangdién 1a cac electron chég dong ngroc chiu x Voi
van téc 7 thi chiing & chiu tac ding bvi luc tir (luc Lorentz)Fg = —e(# x B) huéng Ién phia
trén va cado lon: Fp = evB. Luc tir kéo cac electron chég dong 1&én phia trén nén lam cho
phan miat trén tichdién Am va phn mat dudi tich dién dwong. Sr tich 41 caa cacdién tich trai
diu ¢ hai mit ciadau do Hall tao ra nét hiéu dién thé AV = 1, — V. nhu trong hinh 3.2b. Hu
dién thé nayduoc goi 1a hiéu dién thé Hall.

| | o =
= = 7
4 Wl *F" — AV, xB AV
SN = ¥ - (1507
| 1 Va E
;/ ' Va - +%* 454 +(I+“ et
- [” a
(a) (b)

Hinh 3.2: Hiéu #ng Hall [2]

Pién treong E tao boi dién tich trai du:
Va - Vc
‘ d
bén trongdau do va hréng tr dudi 1€n trén.Dién traong nay tac dng l1én céc electronrt
dién traong

E =

o=V
d

Fr=¢eE =ce
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huéng xuwdng drsi. Khi can king, lrc dién truong € can Bing Wi luc tir:
evB = eE
Hay:
V,— V. =vdB
Cuong do dongdién chay quadau do Hall duoc tinh theo céng trc:
Iy = tdnev.
v6i n 1& mat do hat mangdién (electron) bén trondiu do Hall. Dodo:
1 IyB
, \ \ ET e 7

Céac thébng & n vat cia dau do Hall déu cho tudc. Neu gitt nguyén tr so dongdién Iy,
thdng qua \ic do hiéu dién thé 1, — V., ta $ tinh dwoc gia ti caa cim tng tr B.

1. MO T A DUNG CU
1. Ngwn dién mét chiéu (DC)

B6 nguwdn cung ép dong nét chiéu 6n dinh cé 2 nadiéu chinh hidu dién thé va dongdién
nhu trong hinh 3.3. Tr6c khi mo céng fic ngbn dién cho may hat dong, ta pli van 2 nim
nay \é vi tri 0.Dé c6 dongdién 6n dinh phii didu chinh dong thyi 2 ndt nay tht nhe nhang va
can than.

Vo=V, =

Cong tic ngudn

Num chinh thé Num chinh dong
Hinh 3.3: Ngwn dién mst chiéu (DC)

2. May do tir trwong

Mit trugc aia maydo tir truong duoc md & trong hinh 3.4Don vi do tir treong hién thi trén
may la mT (1 mT = 18T).

Dé sir dung maydo, ta thrc hién theo céac boc sau:

- Bat cong fic ngwn dién phia sau cho may #dong.

- Van nim cln thangdo sang thango thip nhit tng Wi sb 206 bén tréi.

- Chon Direct Field

- May do tir trudng rt nhay voi tir truong bén ngoai. Viay, khi khoi dong may, man hinh
hién thi c6 thé chi khac 0. Ta an diéu chinh may (chén diém 0) & man hinh Hin thi 5 0.00
nhu trong hinh 3.4. @thé nhr sau: Nu gia ti hién thi trén man hinhdn, ta in nim clinh thd
(1) qua tréi (héc qua phi). Néu gia ti hién thi trén man hinh nhva din bing 0, ta ¥n ndm
chinh tinh (2) qua trai (hx qua phi).
Lwu y: Trong qué trinh chin diém 0, arong d6 dongdién trongdng day pli dugc chinh \é 0.
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TESLAMETER PHYWE

000 [

Num chinh 0 thé (1) Num chinh 0 tinh (2)
Hinh 3.4: May do tir trurong

3. Thanhdo tir trwong

Thanhdo tir trudng c6 gn dau do Hall (dwoc md & & phan 1) & dau mat @a thanhbé do
duogc tir treong, ddu mat dia thanh phi dugc dat ¢ vi tri cin do va & mat caa né luén vudng
goc Wi duong src tir truong.
Chu y: Vat din va caalién arc tao néndau do rat dé gay va long , dodd phai rat nhe nhang khi
thao taado dac.

4. Sy d6 ghép rbi
Céc ding a; dugc ghép bi véi nhau theo s dd hinh 3.5.

Nguon dién
DC

< ; el C T e
Hinh 3.5: S d6 lap dat thi nghém do tr trirong trongéng day

Il TRINH T U’ THI NGHI EM
1. Khio séat phan B tir tr wong trong 6ng day

Cuon day dung trong thi ngi nay cé 30 vongy haidau duoc gin voi hai chbt dé ni véi
nguon dién. Hai clot co the di chuyén doc theo ranh@a I6i 5ng day. Do gy ta co tié thay doi
chiéu daiéng day & 10 cmdén 40 cm.

Trinh tr thi nghém nhr sau:
a. biéu chinh 2 cldt dé 6ng day c6 chiu dai arc dai 40 cm.
b. Nbi 6ng day wi ngudn dién.
c. bidu chinh ngwn dién dé c6 arong do dongdién | = 0 A. Chidn maydo tir treong Ve 0.
d. biéu chinh ngwn dién dé cé arong do dongdién| = 5 A.
e. Do gia ti cia véct cam ang tr B bit dau tr mép bén traita éng day,itng Wi vi tri x = 0.
Di chuyén diu do din sang phi, ci 4cm ghi nt gia ti cia B vao king 3.1
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2. Khao sat sr phu thugc cia vécw B vao arong do dongdién |
Trinh tr thi nghém nhr sau:
a. biéu chinh 2 clét ¢ chiéu daiéng day wa ding 30 cm. Ri cac vong day & déu tréndng
day.
b. Dat dau do Hall vaodiém giira aia dng day.
c. Biéu chinh ngwn dién dé c6 arong do dongdién | = 0 A. Chiin maydo tir truong \é 0.
d. Piéu chinh ngwn dién dé cuong do dongdién ting tir 0 dén 6 A. Voi mdi budc nhiy 1 A, ta
ghi gia ti cia Gim ¢ng tr B vao king 3.2.
e.Lap lai phépdo trén thém 2ain.
3. Tinh mat @ vong day dia 6ng day
Trinh tr thi nghém nhr sau:
a. Thayéng day noi trén dng mdt 6ng day khac khéng rd 4hdd vong day.
b. Lap lai cAc hrdc do dac nhr ¢ muc 2. Ghi Kt qua thi nghém vao king 3.3.

lll. K ET QUA THI NGHI EM VA TiNH TOAN
- b6 chinh xac ¢éa maydo tir traong: ................... (mT)
- bg chinh xac ¢a arong do dongdién: .................. (A)

1. Bang 3.1: Phan I tir trwong trong 6ng day

X (cm) 0 4 8 12 16 20 24 28 32 36
B (mT)

V& db thi phy thupc cia gia ti véc b B vao khang cactx. Tir d6 suy rasng day choit
truong déu ¢ ving nao?

2. Bang 3.2: Sr phu thudc cia véco B vao arong do dongdién |

| (A) 1 2 3 4 5 6

Lan 1

Lan 2

Lan 3

B (mT)

AB (mT)
k

B
(mT)

- Tinh gi& ti trung binh éa B ang Wi mdi gia tri caal.
- V& d6 thi phy thusc B = B(I). Tréndd thi c6 béu dién sai $ A B.
- Tinh k¢ s géck ciaduong B = B(I). Ghi két qua vao king 3.2.
AB B;—0 B,
PTAT T L-0 1,
Voii=1- 6.
- Tinh gi& ti trung binhk van,. So sanlk véi gia tri thuduoc tir cong thic (3.2) va nn xét:

B
k =7=.U.Uono
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3. Bang 3.3: Tinh mat d¢ vong day

I (A) 1 2 3 4 5 6
Lan 1
Lan 2
Lan 3
B (mT)
AB (mT)

k

B
(mT)

- Lap lai cac hrdc tinh toan nh trong muc 2.
- Tur gid ti trung binhk, tinh mit d6 vong day dadng day trén.

V. CAU HOI CHU AN BI BAI, BAO CAO THi NGHI EM, VA KI EM TRA

1. Muc dich aia bai thi ngim nay la gié dat duoc muc dich d6, bai thi nghim nay & dung
phueong phapdo nao?

2. Néu ngn gon oo s ly thuyét caa phrong phéapdo trén.

3. Néu rd vai tro, arc mang aia tirng dung ax thi nghém duoc sr dung trong thi ngléim.

4. Pé thudugc cacdai lugng éin do, ta @n tién hanh thi ngléim theo trinhi nao?

5. Thyc hién cac xéc tinh toan Et qua thi nghém, V& d6 thi, va tinh sai & nhr goi y trong muc
V.

6. Trong bai thi nglém nay, sai & cua phépdo naoanh hrong lon nhit d¢én sai $ cuwi cing?

BAO CAO THIi NGHI EM BAI 3
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BAI 4. PO CHIET SUAT CUA BAN THUY TINH
BANG KINH HI EN VI

Dung au thi nghiém

STT Dung cu S6 lwong
1 | Kinh hién vi c6do chinh xac 0.001 mm 1
2 Thudéc Panme cdo chinh xac 0.01mm 1
3 | Nguon san 1
4 | Ban thuy tinh cin do chiét suat 1

l. LY THUY ET MO DAU

Pé hiéu duoc ban chit cua baido chiét suit caa bin thuy tinh bing kinh hén vi ching ta tim
hiéu v lvgc oo s ly thuyét caa né.

Chiéu mot tia sangdon sic Sl truyn qua hai méi trong trong siét, dong tinh,ding hréng
(1) va (2), khi &i diém | iim trén it phan cach ABiga hai méi teong do, tia sang Sl btach
thanh hai tia sang khac nhau (xem hinh 4.1): Tia ph IR1 va tia khuc % IRz

Phrong truyén cia nhing tia sdng nay tuan thdnh luat phan xa va khac @ ciabé Cac. G
thé nhur sau:

- Tia phin xa IRy va tia khic x IR, déu nim trong ndt phing ti SIN (xacdinh hvi tia t6i SI
va phap tugn IN caa mit phan cach ABai diém i 1).

- Goc phan xa i’ —RllN bing goc bi i=SIN: i=i (4.2)

. . . e L sini 121
-Goéckhucxr = RZIN’ lién ke véi goc i i bai hé thac: — = — 4.2)
sinr v,

trongdd vy vaw,lan luot 1a van tbc anh sang trong moidng (1) va (2)
Déi véi hai mdi tirong cho trrde va anh sandon sic cho tiéce, ta co:
v1/V5 = CONSt= Ny
v6i hang $ 1 goi la chiét suht ty d6i cia méi trong (2)ddi voi mai treong (1).
Chiét st tuyét d6i caa mai trong goi tit 1a chiét suit cia mdi tuong chinh 1a chit suét ty
dbi cua méi trdng d6 ddi véi chan khdng (hay khdng khi).

c sini
—=const =n=— (4.3)
14 sinr

trongdd, cvav Bn lrot 14 van tc &nh sang trong chan khong va trong mésitg.
Chiet suat phy thuoc vao lrgc song @a anh sandon sic va tinh cht caa moi trong tia sang
truyén qua.

Hinh 4.1. Puongdi cua tia sdng khi gp mit phan cach dgia hai méi tirong
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1. MO T A DUNG CU VA PHUONG PHAP PO
2.1. M6 ta dung cu
2.1.1. Kinh hén vi

Hinh 4.2. Cdu tzo cia kinh hén vi

Kinh hién vi 1a mdt dung az quang bc dungde quan sainh phongtai cua nhirng VAt cé kich
thugc kha nid (¢ tir milimet tro xubng). Giu tao caa kinh hén vi duoc V& trén hinh gm co: not
dé ¢b dinh (1), nét giadd (2) mang thkinh L1 ,giadd (3) mang 4t kinh Lz, mt mamdat vat (4),
mot dén chéu sang (5), @t kinh 1 quang (6). Hai vit (9) va (10f¢oc goi 1a vit tién ngang va
tién doc) dung dch chugn mamdat vat qua hi ¢é dvaanh dn nhin vaailng th truong aia kinh
hién vi. Nhy céc vit (7) va (8) ta co dtdich chuygn mamdit vat 4 1én xwéng nke nhang. Vit (7)
dungdéi véi nhitng dch chuyén 16n va nhanh nénggla vit tién nhanh. Vit (8) dundbi véi nhitng
dich chuyn nhd goi | vit tién cham (hay @i vit vi dong). Trén vit (8) c6 kit mot thudc tron
gom 20046 chiadéu nhau, gia ircia mdi ¢ chia Bing 0,001mm (ngita 1a khi quay vit (8}t 1
d6 chia thi mandit vat (4) dich chugn Ién xwng mjt doan 0,001mm). Nihvay khi quay vit tén
cham (8) mbt vong thi mandit vat (4) € dich chugn 1&n xbng mjt doan kang:

Z =0,001 mm x 20Qi6 chia) = 0,2 mm

Cin or vao $ vong quay va&do chia trén tixdc tron dia thréc 8 ta co th do duoc do dich
chuyén cia mamdit vat.
2.1.2. Theéc Panme

Thudc Panme dungdé do d6 dai aia cac 4t véi do chinh xac cao. Chang & nghién 6u ki
n6 ¢ bai thi nghtm 5 3, nén trong bai nay khéng miblai.

Kich thudc d cua Vat duge xacdinh theo cong tirc:

d=(0,5k + 0,01m) mm (4.4)
trongdo: k 1a $ tha ty cia vach chia trén thoc thing fim k& mép bén tréiwa thrc tron;mla
sb thir tw caa vach chia trén thae tron rim tring (hédc gin tring) Wi duong chin ngang ¢a
thudc thing.
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2.2. Phrong phapdo chiét suat ciaa ban thuy tinh bang kinh hién vi

Cho mdt ban thuy tinh c6do dayd va chét suit n. Ching ta &n phai xacdinhn.

Xét hai tia sang $iva Sk chiéu toi diém | nim ¢ mat dudi cua ban thuy tinh (hinh 4.3). Tia
Sl chiéu vudng goc & mat dudi cia bin nén né khéngitkhuc », truyén thing qua Bn va 16
ra ngoai khong khiat diém K nim & mit trén @ia ban. Con tia @ bi khic » qua n va 16 ra
ngoai khong khidi diém M theo plrong MR song songdi tia toi Sl. Khi 16 ra ngoai khéng khi,
tia MR tao nén goc khica r 16n hon goc 6i i tai diém M.

Néu dat mat tai diém R quan sat taésthiy giaodiém oia cac tia MR va IK khéngam tai
diém I, ma am tai 1. Do d6 d6 day @a hin thuy tinh bay gb hinh nhr bi giam di va ch biang
Kl1. Doan Kl1 = di dwoc goi 1a do daybiéu kién, né nkb hon do day thrc KI = d cia kin thuy
tinh. Nguy&n nhania hién twong trén la do cac tia sang tamyqua lan thuy tinh bi khic » ¢
mat dudi va mat trén @ia ban do.

Hinh 4.3. Sr tao anh qua lan nung

Ddi véi nhirng tia sdng ckii gin vudng goéc i mit ban thuy tinh thi cac gocdi va géc khic

Xa ¢ rat nho. Do d6 trong trong hop nay, Bu ta xét hén tugng khic x caa tia sang trusn qua

ban thuy tinh theo chu ngroc lai tir R i |, thi theo Ig thic (4.3) ta co:
_sinr _tgr

— . (4.5)
sini  tgi
Tir hinh 4.3 ta thy:
tgi = KM va tgr = KM (4.6)
KI l,
Thay (4.6) vao (4.5), ta co:
_KM KI _KI _d
T KI, KM KI, ds
Vay: n=d (4.7)
dl

Chiét suit ciia ban thuy tinh c6 ti sd bang ty sb gitra do day thrc vado day béu kién cia ban
d6 khi ta quan séat cac tia sang tmygua An theo plrong din vuéng gaoc &i no.

M. TRINHT UTHI NGHI EM

3.1.Po d¢ day biéu kién d1 ciia ban thiy tinh bing kinh hiénvi

a. Lau sich hin thay tinh c6 chét sut can do. Dung nc vach hai dau chéo nt$ va rd nét ( cach
nhau 2 - 3cm) tréhai mat cia bin thay tinh. Siy khé cac wch myc nay tang den én.

b. Kep hin thay tinh cin do Ién mamdit vat (4). Dung 1§ thong cAc vit &n ngang (9) va vit én
doc (10) trén mandat vat dé dieu chinh sao chaovach chéo ¢ mat dwéi cua kan thiy tinh nim
doi dién vai vat kinh L. Van tir tir vit tien nhanh (7)€ nang ln thay tinh I€n @n séat t kinh
Lo.

c. Quan sat trén ftkinh Ly, dong thoi van tir tir vit tién nhanh (7)i¢ ha ban thay tinh xudng cho
toi khi thay rd anh aia vach chéo. \n vit tién chim 8dé diéu chinh thém sao chanh rd nét nht.
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Doc va ghi $ thi ty caa vach chia trongtnglo trén thrgc tron @ia vit (8) vao bng $ liéu ¢ phan
V.
d. Saud6 duing vit (9) va (10)idh chuyn ban thay tinh trén manit vat (4) dé vach chéod mit
trén caa kan thay tinh t6i nam doi dién vai vat kinh Lp.
e. Quan sét trén ttkinh Ly, gii co dinh vit (7), dong thoi vin tir tir vit (8) dé ha ban thuy tinh
xuongcho t6i khi thay dnh cia vach chéo phia trén ro nét nlt. Trong khi vin vit (8),can cha
y theo ddi 9 vong quayN cua né.boc va ghi 6 thir tw cia vach chia trongung | trén throc
tron aia vit 8 ding nhr s6 vong da quay dwoc N cia n6 vao bng $ li¢u & phan V.

Do day béu kién di caa bin thay tinh khidé € duoc xacdinh i cong thic:

- Neul <lo thi di=0,2N + 0,001 (o~ ) (4.8)

- Néul>1lo thi di=0,2N + 0,001 (200 +o} 1) (49)
f. Lam ki cacdong tacc vaetat ca 5 lan. Ghi cac gia frcual, lo vaN &g Wi nhitng fan do khac
nhau vao bng $ liéu & phan IV.
3.2.Po d9 day thuc d cia ban thay tinh bing thwéc panme
a. biéu chinh 9 0 aia thréc panme: duing ot cai chia khéatic biét dat trong Hp cua throc
panmedé quay thrge tron sao chods0 aia no trung ¥i duong chudin ngang aa thréc thang T.
b. Dung thréc panmeié do do day thrc cia bin thay tinh tai nhitng Vi tri khac nhau ¥m trong
khoang gira hai wch chéadanh diu trén hai it cua ban.

Thyuc hién phépdo nay 5 4n. Gia ti cua cac 6 k va m @a thréc panmeing wi nhiing &n
do khac nhau vaoiang $ liéu & phan IV.
IV. TINH K ET QUA VA SAI SO CUA PHEP PO
4.1. Bang  ligu

Do chinh x&c @a thrgc tron trén vit in chim cia kinh hénvi = ............ (mm)
b chinh x4c @a thr6c Panme = .............. (mm)
Do day béu kién di (mm) Do day thrc d (mm)

Lan do N lo L d1 Ads K m d Ad
1
2
3
4
5

8B XXX XXX XXX d, Ad, XXX XXX d Ad

4.2. Tinh gia tri trung binh va sai $ tuyét déi trung binh caa di va d

d,=d, #Ad, = oot o, (mm)
d=d+Ad =.... o (mm)
4.3.Tinh sai $ twong déi trung binh caa chiét sut n
F=On_Ad  Ad, (4.9)
n d d
4.4.Tinh gia tri trung binh cia chiét sut n
n=d (4.10)
dl
4.5.Tinh sai & tuyét dbi cia chiét suat n
An=¢&n (4.11)



V. CAUHOI KI EM TRA ‘ o ,

1. Noi dungdinh luat phan xa anh séngltal-?é cac? Néuﬁnh‘ngﬁa aia cheét suat tuyét doi caa
moi tredng quang be. Lién ¢ gilra chet suat véi van toc truyen anh sang trong cac mairding
trén nhr thé nao? Chit suat phu thubc nhirng yeu t6 gi?

2. Tai sao khi quan sat &b vat qua kin thiy tinh phing thi thiy hinh nhr vi tri caa n6 dch ki gan
phia ngroi quan sat?

3. N6i rd phrong phapdo chiét suit cua ban thiy tinh bing kinh hén vi. Cong thic chiét siat
(4.7)ddng theatdieu kién quan sat nhthé nao?

4. M6 ta ciu tao vaduong di caa tia sang trong kinh én vi.

5. Giai thich qua trinh tinh& qua va sai 6 cua phépdo tinh chét suit ban thiy tinh nhr d& néu
trong ptan IV. RUt ra cong tac tinh sai 8 tuong doi cua né c6 dng (4.9). Trong phégo nay
nguyén nhan nao gay ra sailén nhat?

BAO CAO THI NGHI EM BAI 4
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BAI 5. KH AO SAT HIEN TUQNG GIAO THOA
VA NHI EU XA ANH SANG

Dung au thi nghiém

STT Tén ang ax S5 lugng
1 | Lade He-Ne 1
2 | Giado 1
3 | Thau kinh f=5 mm 1
4 | Thau kinh f =200 mm 1
5 | Ludng king kinh Frenen 1
6 | Thuéc kep 2
7 | Theée day (ing thép) 1
8 | Khe nhéu xa va giado 1
9 | Mananh 1

Chu y:Bai thi nghém nay & dung ngwn lade cé song do Ion. Tia lade cha ki phan K
néu chiéu tryc tiép vao nit cé thé bi hong véng mac. Dodd sinh vién tugt ddi phai tuan theo
sy huéng din caa gido vién, va ph can than khéngdé tia lade chéu thing vao nat.

PHAN A
PO BUOC SONG CUA LADE He-Ne BANG PHUONG PHAP GIAO
THOA QUA L UONG LANG KiNH FRESNEL

l. LY THUY ET THi NGHI EM VA PH UONG PHAP PO
Hién twrong giao thoa anh sang la gap
nhau @a hai (hay nkéiu) anh sangét hop va

h
X . L+
tao ra nlirng mien sang di xen k& nhau. Ch s, y
c6 anh sangét hop (cung &n $ va héu 1
pha khodngiéi theo thyi gian) moi tao rahgn B 2 C

tuong giao thoa. Théng tdng, dé tao ra 2
ngwn két hop, ta phi tdch chang it mot s,
ngwn sang duy nt.

Gia thiét ta c6 hai ngén két hop S va S
c6 hréc séngl phat sang & phia tée. Trong ving gp nhau éa hai séng anh sang,dzt man
E song songdi 1S va vudng gdc & mat phang hinh &, cach $S mot khaang D nhr mé &
trén hinh 5.1. Trén man E, tdguan sattugc hinhanh giao thoa nintrong hinh 5.2.

Nhirng diém sang nfit, hay van sang (¢ dai giao thoa) la niing diém M ma ti d6 hiu
quang b cua hai tia sang a1 phat tr hai ngwn dén diém M:

L,-L =ki4 (b.1
bat MC =y, S =1. Vi mananhdat xa, trc D >>| nén ta co:

Hinh 5.1. S giao thoa &nh sang

|
L,-L, :lD = (5.2)

Quy tich nhirng diém sang (@i) 1a mot ho hypecbéldit, trén man E ta quan &abc cac van
séng, 6i xen k& la nHing duong hypecbon. Tuy nhién, vi kichuifc mananh cé fan nén hinh
anh giao thoa c6 thxem nhr cacdoan thing.
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Tu (5.2), ta timduoc vi tri cac van sang:
y= kAI—D (5.3)
Tuong tr, Vi tri cac vandi:
AD
'=(2k +1)—
y'=(2k+1) o

Khoang van, hay khing cach cach @a hai van sang (ko van i) lién tiép la:
i = "I—D (5.4)
Nhu vay, khaing van i 1¢ thuan voi bude séng anh sang, kimg cach & ngwn d¢én man
anh, va t 1& nghich wi khoang céach dia hai ngan két hop.
Tur cbng thirc (5.4), ta suy ra:
il
A=— 5.5
D (5.5)
Nhu vay, mun do dugc bude séngl cia ngwn sang, ta ph do duoc khaing vani,
khoang cach giira hai ngén két hop, va khang cachb tir hai ngwn két hop ¢én mananh.
Trong bai thi ngldm nay, chiang tagskhao sét hén tugng giao thoa quarbng lang kinh
Fresnel.

Hinh 5.2: Hinh anh giao thoa qua hai khezp [2]

1. MO T A DUNG CU
1. Lade (LASER may phat irgng tir)

Lade la may phéat song &nh séang laft\ya trén o so phat x cam tng. May phationg
tr gdm mot budng @ng hrang (throng 1a hai gong phing phin xa tét dat song song & nhau,
hay con gi la giao thoa & Fabry-Pérot), trong6 cé chira mjt méi tnrong c6 kha nang khiéch
dai &nh sang. Bc xa cam tng truyén theo tnc vudng goc §i cac grong € duoc khiéch dai sau
nhiéu lan phan xa. Khi ndng rong hic xa du lon thi hic xa cam ang € di ra khoi guong aia
giao thoa k. D6 chinh 1a tia lade. Tia lade c6 afic diém: do don sic cao, 4n $ rit 6n dinh,
tinh K&t hop vado dinh hréng it cao.

Trong bai thi ngim nay ta ding lade hbdong king ton hop khi Heli va Neon. Tang thai
co ban, cac nguyénitkhi He rim ¢ trang thai 1s, ¢6 iic ning hrong Eone. Do va clam véi cac
electron c6 &ng hrong cao, cac nguyért hay ntiy |én mrc ning lrong cao lon Eine, ¢ trang
thai 2s. Trong qua trinh chéty dong nhit, cac nguyénit He & trang thai kich thich va em
véi cac nguyéntt Ne va lam cho cac nguyéin Ne nhiy [En mrc ning hrong Eane & trang thai
3s nhr mé # trong hinh 5.3. Khid, $ nguyén & Ne & mirc ning hrong Eane cao fon nhiéu so
véi sb nguyén it Ne & mirc ning hrong Eine (trang thai 2p). § chuyén mic kich thich i 3sdén
2p aia nguyénit Ne phat ra photon cding hrgng 1,96 eV, cé idc séng 6328 A anh sango.
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Va cham He-Ne Ko

Hehunl_/;L,//’*'szF__K:___

[}
1.96 eV

1 He A
A
Esxn7"T |7
> Photon
v burc xa kich thich
N > >
S N b
& | Va cham 8R
electron-He P
Photon
bure xa tu phat
Eppp, =t B J
0 He 0 Ne

Hinh 5.3: S» d6 nguyén ly hat @éng aia lade He-Ne [2]

2. Lwdang lang kinh Fresnel va giao thoa quaddng ling kinh Fresnel

Ludng king kinhduogc ché tao tir thay tinh (0 = 1,52) thi gocdch J phai rat bédé co the
quan satdugc hién twong giao thoabiéu nay cé ngta la goc khic x y phai rat bé (vi
J =(n-1)y), mdt ludng king kinh ndng nhr vay rat khé cie tao. Bé khic phuc thi ta dung rét
binh thiy tinh Bng, mbt mat 1a ludng king kinh c6 goc khacaxkha bn y= 8,%. Bé giam goc
léch tado vao binh mt chat ong c6 chét st ry. Lac nayd = (n—n, )y (véi ne = 1,33 -1,50).

Néu chiéu mot ngubn sangdon sic vao cacdng kinh Fresnel, cac tia sadgqua cacing
kinh phia trén va phiardi s tao ra hai viing sang giao nhau. Vung giao nhau néyggnhr
Xuat phat tr hai ngén 40 S va S nhe mé & trong hinh 5.4. Hai ngn 40 S va S la hai ngién
két hop (duoc tach ratt cling ndt nguon sang) nén trén ving giao nhau,dasan saduoc hién
tuong giao thoa nintrong hinh 5.2.

Ludng lang kinh

Fresnel
fi=5mm |

% Vung
% giao thoa

—— 8cm ¥—— 400cm —

Hinh 5.4: Puong di &nh sang& ngwn lade qua thu kinh f, dén luong king kinh Fresnel
roi den giao thoadi man

Do hai ngén S va S 1a hai ngédn 40 nén ta khéng thdo tryc tiép gia ti caal vaD. Dé
tinh dugc cécdai luong nay, tatat mét lang kinhf, = 200 mm vao phia sawbng lang kinh
vadiéu chinhdé cdanh rd nét trén mainh nhr trén hinh 5.5.
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Ludng lang kinh
Fresnel ~ £,=200mm

dl

Hinh 5.5: 4nh thit S} vaS; cia hai ngéndo S va S

Tado khaing cachl giita haianh thit S; va S, va khaing cachd’ tir thau kinhf, = 200 mm
dén mananh. Néu goi d 1a khaing cacht hai ngwn ao d&én thau kinhfy, tir cong thirc thiu kinh,

ta co:
d__1%
d d-f,
|
Mit khéc: i =—
d L
Do do:
| = L— f,
d-f,
Tinhd theo cong thc (5.6) bi suy ra:
D=d+d
IIl. TRINH T U THi NGHI EM
1. Lap dat dung cu
My phat laser Thiu kink
f; = Smm

Ludng ldng
kinh Fresnel

o - Ji=a

Hinh 5.5: S» do thi nghém giao thoa quaidéng ldﬁg kinh Fresnel
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Dé tao ra hinhanh giao thoa, taisdung lrdng king kinh Fresnedé tao ra hai ngon sang
két hop tir mot ngwdn sangdon sic (ngbn lade He-Ne). Cacuthg a1 dugc bd tri nhr trén hinh
5.5 Wi nguon lade, tlu kinh f = 5 mm vakdng ling kinh Fresnaetit trén giadd. Ngun lade
duoc trang b chin sang nbm han cké cong sdét. Khi can thiét co the nang cong it 1én 2 mwW
bang cach Bm cong fic dé¢ m chin sang. Thu kinh f1 = 5 mm dungang tiét dién tia lade nm
muc dich @o ra vung giao tho&ng trén marinh.

Dé tranh 1am broi hong trong qué trinh thi ngdh, ngwn ladeduoc gin 65 dinh 1&n trén
thanhdd. Sinh vién khongut tién diéu chinh i tri ngn lade.

Sinh vién tén hanh thi ngléim trinh tr theo cac boc sau:

a. Nbi ngudn dién 220 Vdé cung dép cho lade.

b. Vin chia khéa phia sau rijulade theo clis kim dong hb dé phat tia lade. Chi y:tc khi
mo khéa, pli thdng baaién tit ca sinh vién trong nhém khéndiroc nhin vao phia e ngbn
lade.

c. bat thiu kinh i = 5 mm vao thanlig, sau éa chin sang khang 5 cm, nir mé & trong hinh
5.3.

d. Piéu chinh lade va thu kinhdé tia ladedi qua tam éa thiu kinh va cho it vét sang tron
trén mananh (@it cach tidu kinh khang 4 m). @ dinh \i tri cia ngwn lade va thu kinh.

e. Lip hé giadd co gin ludng king kinh vao thankid, nim sau tAu kinh va céch tu kinh
khoang 8 cm. Tadp dat sao cho it cé ludng king kinh hréng @ phia lade, nin mé & trong
hinh 5.3. Dung &p 6 dinh giadd ludng king kinh hi.

f. Dich chugn nhe nhang &dng king kinh theo cléu vudéng goc ¥i tia lade sao cho chim sang
ladedi qua va phanddéu trén hai ia aia udng king kinh. Lac nay trén mamh € xuét hién
hinhanh giao thoa. Khién gin manginh ta § thiy dugc cac van sangitxen k& nhau.

2.Po khoang van i

a. Ké 2 duong thing vudng goc nhau léngntd gidy trang.

b. bat to gidy d6 18n manmnh sao cho Bt duong thing tring i moét van sang (i) bat ki.

c. Trénduong thing kia, ta dung bat cldianh du khaing cach tréo cé 10, 20, 30 khimg van
ké tir giaodiém cia haiduong thing.

d. Sau khidanh du, dung tlrdc kep do d6 rong aia 30 khang van. Cachisdung throc kep
dugc huéng din ¢ PHan phu luc, cubi sach lwong din thi nghém nay.

e. Tur két qua trén, tinh khang vani. Ghi gia ti thuduoc vao lang 5.1.

f. Lap lai cac hrdc trén thém 2an nita.

3.Po khoiang cach L va d’

a. Giir nguyén v tri cia thiu kinhfy va ludng ling kinh,dat thiu kinhf, = 200 mm phia sau
lwdng lang kinh.

b. Di chuyén thau kinhf. doc theo thanhid chodén khi trén marinh thudugc hai cim sang
c6duong kinh bé nfit. B6 chinh l&anh aia hai ngénao S va S.

c. Banh du i tri cia hai cAm sang tréndt gidy trang.

d. Dung thréc kep dé do khaing cachl gitra haianh aia hai ngén a0 S va S. Ghi gia ti thu
dugc vao ting 5.1.

e. Dung throc daydo khaing cachd’ tir thiu kinh &dén mananh. Ghi gia tr thuduoc vao bing
5.1.

Lap lai buéc trén badn.

ll. K ET QUA THi NGHI EM VA TINH TOAN
- B¢ chinh xac ga thrdc kep: ................. (mm)
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- b6 chinh xac ga thréc day: ................. (mm)
Bang 5.1

Lan 1 Lan 2 Lan 3 Trung binh

Sai 9
trung binh

i (mm)

d’ (cm)

d (cm)

L (mm)

I (mm)

D
=d+ +d’

1. Tinh1vaaAl

Al _ AL A
Sai $ tuong ddi: £ =—=—+ d

—l
~—~
Q|
|
—
N
~
2 |
|
—

Do do: I

Suy ra: | =
2. Tinhd vaAd

Sai $ tuong ddi: £, = —= =— +——

Do do: Ad
Suy ra: d
3. Tinh A vaaai
: il
Tu cong thirc (5.5), ta cé boc song éa tia lade: A = D
AA _Ai Al AD
===+ —+—
A [ I D

Kétqua: A=A+AA (nm)
So sanh ¥i gia tri ly thuyét caa brdc séng anh sang lade vaanhxét.

V. CAU HOI CHU AN BI BAI, BAO CAO THi NGHI EM, VA KI EM TRA

1. Muc dich aia bai thi ngim nay la gié dat dugc muc dich d6, bai thi nghim nay & dung

phuong phapdo nao?
2. Néu ngn gon oo s ly thuyét caa phrong phapdo trén.

3. Néu rd vai tro, drc ning aia tirng ding a1 thi nghém duoc sir dung trong thi ngtéim.
4. Pé thudugc cacdai lugng cén do, ta é@n tien hanh thi ngl@im theo trinhg¢ nao?

AV

5. Thyc hién cac xéc tinh toan Et qua thi nghém, V& d6 thi, va tinh sai & nhr goi y trong muc

6. Trong bai thi ngkm nay, sai & cua phépdo naoanh hrong I6n nhit dén sai § cudi cung?

Lam thé naodé giam sai $ trén?
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PHAN B
PO PO RONG KHE HEP BANG PHUONG PHAP NHIEU XA

l. LY THUY ET THi NGHI EM VA PHUONG PHAP PO

Chiéu chum tia lade coudc séngA vao khe kp c6do rong AB = b nhr trong hinh 5.6.
Qua khe, céc tia sang Bhixa theo nhéu phrong. Dodic tinhdon sic vado dinh hréng rt cao
cia chum tia lade, cac tia i xa cung plrong € giao thoa ¥i nhau.Dit mananh song song
véi mit phing khe ta & thu duoc hinhanh nhéu xa.

D

Hinh 6.6: Puong di cua tia sang nhiu xz qua net khe tep

Phan b cuong do sang trén maanh E $ phu thudc vao goéc nidiu xa ¢ . Cac tia nHiu xa
theo phrong ¢ = 0 c6 quangdl hoan toan #ng nhau (thedinh ly Maluyt), dodé ching cung
pha daaiong. Vi \y, tai C trén maninh $ c6 arong dé sang &n nhit, d6 |1a arc dai gitra nhr
trong hinh 5.7.

Cuc dai gitra Lo
—
/ \ 2az

2a, | |\

T .
— asinf)
dm -2 -7 7 2w Am

Vi tri cue tiéu trong hinh a
tuong (g voi van toi trong hinh b

Hinh 5.7: Hinh anh nhiu xz qua ndt khe kep [2]
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bé tinh arong d6 sang theo plong ¢ bat ky ta & cac mit phang %, ,...,.X, cach nhau
A 12 va vudng goc & chum tia nhéu xa nhr trong hinh 5.6. Cac #hphing nay chia khe thanh

, tong $ daila n= 2bsin£
) A

cac di co b rc}ng2 A
Theo nguyén ly Huyghen codtem ndi dai |a mot ngudn thir cip giri &nh sang di diém ta
xét M. Vi quangé tir hai cii ké tiép dén diém M khac nhaul /2 do d6 hai daadong séng do
hai cii ké tiép gay ra4i M nguoc pha nhau va ching &han nhau. Nu khe clira mbt sb chin
dai (n = 2k) thidiém M 5 t6i. Nghia 1a i nhitng diém M &ng Wi cac gocg co:
Sin¢:id; izd; 131; ....ikd (5.9)
b b b b
s8 codiém i, hay arc tiéu nhiéu xa.
Diéu kien dé diém M sang, haywc dai nhidu xa lan = 2 +1, ngha la ti nhirng diém M ang
véi cac gocg co:
. A A A
S|n¢—132b, 152b, .. 2 (2k+1 o (5.10)
s3 codiém sang, haywe dai nhiéu xa.
T hinh 5.6, gi D 1a khaing cachw khe fep dén man vaa,, 1a vi tri caa van éi thir k (k =
1,2,3,..). ViD >» a; nén ta césing = tang . Thay vao cong ifc (5.9), ta co:

: A a,
sing = +k— =tang =—=
¢ b g D

Hay:

(5.11)

Nhu vay, mudn do dugc do rong aia khe fp, ta phi do dugc khaing cachay, tir van 6i thi
k dén trungdiém cia arc dai gitta va khang cachD tir khe kep dén mananh. Lade & dung
trong bai thi ngldim nay la lade He-Ne carbc séngd = 632,8 nm.

Il. TRINH T U THI NGHI EM

Trong bai nay tag&do d9 rong b cia khe hep:
1. Lap dat dung cu
a. Thdo 2 thu kinh va ¥dng king kinh ra kbi thanhdd quang kc.
b. Lip hé khe kep vao thanhid sao cho khedp hedng theo chiu thing ditng va nit phing aia
khe vubng goc & tia lade.
c. biéu chinh \i tri h¢ khe kep bing céch tirgt nd theo plrong rim ngang sao cho tia ladei r
vaodiém gitra aia khe ti nhit.
d. Biéu chinh Vi tri cia ke khe kep theo plrong thing diing sao cho tia ladeam cachdéu hai
mép a@a khe.
e.Diéu chinh li vi tri ¢ khe kep theo plrong nim ngangdé hinhanh nhéu xa thu duoc trén
man ré nét nt.
2.Po dj rong b cia khe hep
a. Ké haiduong thing vudng goc [&n it to gidy tring.
b. it to gidy tring d6 18n mannh sao cho cacuc dai nhidu xa nam trén tnc ngang va trc
dung chia a&c dai gitta ra hai phn bing nhau.
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c. Dung but chitanh diu vi tri trungdiém aia cac ac tiéu nhiéu xa (diém i) trénduong thing
nam ngang @ ca hai phia aa arc dai gitra.

d. LAy to gidy ra va ding théc kep do cac khang cach 2 tir cuc tiéu nhéu xa thi k (k = 1, 2,
3) bén trai ¢i cuc tiéu nhéu xa tha k bén pli nhu mé & trong hinh 5.7. Ghidliéu thuduoc
vao hing 5.2.

Lap lai cac hréc & myc 2 trén thém 2ih.

3. Po khoang cachD tir khe hep dén man anh

Dung thréc daydo khaing cachD tir khe kep dén mananh 3 kn. Ghi gia ti thu duoc vao
bang 5.2. Tinh gia trtrung binh d¢a D.

ll. K ET QUA THi NGHI EM VA TINH TOAN
- b6 chinh xac ga thréc kep: .......oeveene. (mm)
- b6 chinh xac ga thréc day: ................. (mm)

Bang 5.2(Cho hréc séng éa laser He-Ned = 632,8 nm = 623,810° m)

a1 (mm) a (mm) az(mm) D (mm)
Lan1
Lan 2
Lan 3
ar
Day, AD=

1. Tinhd6 rong b caa khe kep theo cong tic (5.11).

Vi tirng gia ti cuak, ta tinh gia trcaab.
2. Tinh sai 6 trong ddi €, va sai 6 tuyét déi A b.
_8b_da, 8D

&
bbakD

Do do: Ab= 5b5
Suy ra: b=b+Ab (um)
Chu y: Trong bai nay, sinh vién pii do cacdé dai a;, bang thuéc kep.

V. CAU HOI CHU AN BI BAI, BAO CAO THi NGHI EM, VA KI EM TRA

1. Muc dich aia bai thi ngiim nay l1a gi®é dat duoc muc dich d6, bai thi nghim nay & dung
pheong phapio nao?

2. Néu ngn gon ao so ly thuyét caa phrong phéapdo trén.

3. Néu rd vai tro, arc mang aia tirng dung ax thi nghém duoc ar dung trong thi ngléim.

4. Pé thudugc cécdai lugng déin do, ta @n tién hanh thi ngléim theo trinhi nao?

5. Thrc hién cac rdc tinh toan Et qua thi nghém, & do thi, va tinh sai & nhr goi y trong muc
V.

6. Trong bai thi ngtim nay, sai& cia phépio nacanh hrong Ién nhit &én sai $ cudi cung. Lam
thé naodé giam sai $ trén?
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