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XAC PINH CAC PAI L UQNG CO BAN TRONG CHUY EN PONG QUAY CUA VAT RAN
BANG SO LIEU
Do chinh xac b dém thoi gian hin $: (At)ge = 0.001 (s)
Do chinh xac tadia chiado: AQ)4e = 1 do
Xacdinh gia ¢ goc
a. X&c lip trj s6 géc quay bamdu
@1 = 10 do
Lan do t1(s) Aty (s)
1 0.675 0.009
2 0.641 0.025
3 0.683 0.017
4 0.696 0.03
5 0.635 0.031
Trung binh t; = 0.666 (s) At, = 0.022 (s)
b. Po thoi gian chuyn dénging Wi cac goc quay khéac nhau
GOc quay t2
- t(s) T=—(s%)
do rad 2
Q= 10 0.175 0.666 0.222
0, =@ + 100 = 20 0.349 1.043 0.544
@3 = @y + 200 = 30 0.524 1.333 0.888
©s = @y +30° = 40 0.698 1.756 1.542
@s = @y + 400 = 50 0.873 1.935 1.872
06 = @1 + 600 = 70 1.222 2.183 2.383
@, =@, +900= | 100 1.745 2.809 3.945
Xacdinh mdé men quan tinh | khi md meryic thaydoi
a. Thaydsi m
Bang 3
Puong kinh rénh pu-li: d = 20.00 + 0.02 (x 1073m)
m mgd mgd
S 1= £(s) By == ==
(10™"kg) (x 10~5Nm) t (x 10~Skgm?/s)
1 98 3.825 0.215 374.85
2 196 3.216 0.304 630.336
3 294 2.866 0.382 842.604
4 392 2.374 0.557 930.608
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b. Thaydosi d
Bang 4
Khéi lugng: m = 3.00 + 0.02  (x1073kg)
mgd mgd
(1073m) -6 2 (s) bz = t2
(x 10~5Nm) (x 10=%kgm?/s)

10 147 3.694 0.23 543.018

20 294 2.927 0.367 860.538

30 441 2.324 0.582 1024.884

XU LY SO LIEU
Xac dinh vadanh gia sai  cia phépdo thei gian chuyén déng vadai lweng
Sai $ tuyét doi cuadai lwongdo truc tiép

Aty= (At)ge +AG =  0.001  + 0.022 = 0.023  (s)
Két qua phépdo thoi gian chugn dong Wi goc quay bardau ¢
t =& AL = 666 + 23 (1073s)
Sai $ twong dbi cuadai lugngt
5:%:2%:){){){: 6.9% f=§=XXX= 0.222
Sai $ tuyét ddi cuadai luongt
At =6.T=XXX = 0.015 (5% cha ydon vi ciat la s"2 clir khdng plii s nhr trong
K ét qua xacdinh dai lugngt form bao caatau, mvi ng nhy sra lai cho chin
T=f+Ar=  0.222 + 0.015 (s%)

Xacdinh gia ¢ goc

2 x AT =0.1006 s> /0

2 x-Ap=0047rad o

; XY
B =tana YZ
0.5

A
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@ (rad)

7 (s%)
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Mot diéu rat quan tong khi & db thi la phai biéu dién 6 sai 8, dodo ta phii di xacdinh kich thrgc 6
sai $

a. Xacdinh sai 8 cia ¢

Sai $ ciag theodon vi do 1a 1 nhay nén khidi radon vi rad thi plai thay d6i mot chat. Nhr tada
biét dé d6i don vi ra rad ta chcan lay gia ti theodd nhan i pi roi chia 180 1a xong. Dd6 sai $
theodon vi rad dia 1d6 3 1a pi chia cho 180 vaabng @y 0.017 Lam tron thant®.02cho tén.

b. Xacdinh sai 8 ciat
Nhuw ta da biét

!

At = tAt

2

2

tz
= — AT =
T 2 - AT

C6 thé thiy la sai  ciat khéng nliing phu thusc vao sai & cia t ma con pinthusc vao gia tit tai thoi diém d6. Dodé
dé cho tén ta co th lap bing dé tinh sai 8 ciat

Chuing ta c6 6t gia ti cia t(s) \i cAc gid ti nay cli do c6 1 phat én sai 6 ciing chinh Bing sai é cia ding a1 tac la
0.001 Nhu vay sai $ tang din tir 0.001 chatén 0.003Dé don gian ta c6 th ldy sai $ At chinh ting gia ti I6n nhit caa
né la 0.003

Chém gi6: Mot diéu rat dé nhan thiy 1a sai § qua bé sodi gia tri do,
«s) At cha khac naatuéi chibt ngoay b mg. Do dé, néu mudn V& chinh xac
tréndo thi thi cé B chang ta phi dung kinh hén vi moi super soitugc
0.666 0.001 céi 6 sai 8. Va tit nhién cli ai d hoi di lam diéu d6. T4t nhdt 1a cac
1.043 0.001 ban chi can tir 1 diém phong to ra nhe trén dé thi 1 1a ok. Terdc day
t6i c6 hio 1a cAc lan phdi ghi chd 1a kich thedc 6 sai ¢ qua bé nén
1.333 0.001 ko bidu thi trén do thi. Nhing c6 \é @y ladic diém nhdn dang la cac
1.756 0.002 ban tham khio b&o céo miu cia t6i nén b gach ngay. Do d6 tht nhit
la khéng én ghi cha iiva. Gr vé céi 6 sai & to rdng va trinh bay cach
1.935 0.002 xacdinh kich thrgc vao nit sau & bao céo laiuge. Nhy vé tam gidadé
2.183 0.002 tinh ke sb g6c vao a nhé )
2.809 0.003 Ham $ tréndo thi chinh la plrong trinhdwong thing dungdé fit véi sd

liéu dddo. He sb goc @ia né chinh fing gia bc gocp
Gia thc géc @a vat ran chuyén dong quay la:

Ap XY 1.3-0.2 rad
B=ar=vz z8-02 01C)
Cong thac ray thige dang qué o ban i, vaodc BK ma khong két dc cong thirc ray thi‘clé’c chi c6 chtia ndi vaoduoc.
Vay lam saaié xacdinh XY va YZ? Wi XY — xacdinh tungdé‘cﬁg X, tungdé cua Y‘r(‘)i lay cua t‘h‘ang X tnr di thang Y
l& xong. Wi YZ — xacdinh hoanhi¢ cua Y va hoanhi¢ caa Z 6i lay hoanhd caa thang Y tnr thang Z.

X&c dinh mé men quan tinh | khi mé meruic thaydoi

M(107Nm)  AM, (10-Nm) By ABy My(107Nm)  AM;(107Nm) B AB, Cong thrc tinh48 va
98 2.2 0.215  0.0001 147 1.4 0.23 0.0004M nh o dudi nha.
Chu y la cling minh
196 2.4 0.304  0.0002 294 2.6 0.367 0.000% mit sau ia béo
294 2.6 0.382  0.0003 441 37 0.582 0.0005  Céo choday di
T 2 gd mg md
392 2.8 0.557 0.0005 B = t—z - Aﬂ = t—3At AM = TAm + TAd + TAg

Lay céc gia trsai $ tuyét d6i 6n nhit dé cha thich kich théc 6 sai 8 trong haidd thi phia droi
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O trong bai nay ta pii chip nhin coi sai § cia Vit ning khbi lugng m 120.02g — dya theo tiéu chin cia NIST (linké
duai) thi sai $ nay cho thy qua ning miu cia ching ta thic lai dang dip siéu cao (ultra class) t6i thi chi tin lam vi
gia aia miy qua ning nay & gan 1000$ nén ¥ n6 xdit hién & phong thi nghiim dai cuong 1a khéngong.
(http://www.balances.com/sartorius/calibration%2 Rykés. html)

Cac qu nang c6 kidi luong 1g, 2g, 3@iéu co sai & 14 0.02g. Tuy nhiénimg din chd y Bu ta chi ding 1 qé nang 3g thi
cha sao, nlrng réu ta hi choi kiéu phbi két hop 1g + 2gdé thanh 3g thi saidscaa né § x2 1én (trc 1a 0.04). T6i thi
khong bét cac fan st dung kiéu nao néndt nhit 1a cao ing 0.02g Bt.

Qua ning c6 kidi lvong 4g— dén 99% la ching c6 qu nao nhr thé nén kéu gi ding phii két hop, tly theadiéu kién
hoan @nh giadinh ma ta cé thkét hop nhiu kiéu voi nhau. Nu 4 qui 1g— sai $ x4 (0.08), Bu 2 qui 1g + 1 qa 29
— sai $ x3, réu 2 qui 2g haic 1 qu 1g + 1 qa 3g thi sai é x2. Va 6t nhién rgu giadinh cédiéu kién thi chi ai dai gi
choi loai x3, x4 lam gi. Mién phepdo chinh xac thi ph giam i thiéu sai . Tuy nhién i muc dich minh ka la chinh
chinh x4c la pht6i S5 coi nhr sai $ cia qui nang 4g 1a 0.02g ét. Con cac bn thich chinh xac thi caab ghép qa ning
nhu thé nao thi & tinh ra sai & trong tng.

450 -+ 500 +

2 X ABy =0.001rad/s? 2 x AB, = 0.001 rad/s?
400 - 7'y . =0 " /
2% AM; =
400 -
350 - 5.6(x10-%Nm)
i 350 -
~300 - .
IS ~
S £ 300 -
& 250 - =
= T 250 -
<200 - =
< <200 |
=
150 1 150 - ¢
100 - o 100 -
50 -+ 50 -
o T T T T 1l O T T T T T 1
01 02 03 04 o5 o6 01 02 03 04 05 06 07
By (rad/s?) B2 (rad/s?)

AM; (360 —120)
AB; 0.5-0.22

M6 men quan tinh: 11 = = 857 (10~ %kgm?)

X L 1, =AMz _ (400 7170) _ o)1 (10-5kgm?)
M6 men quan tinh: 27 A8, 0.52-0.24 gm

Huwéng din tinh sai 9 ciia M

Nhu tada biét trong bi kip 1 @ tinh sai 8, néu F = F(x,y,z) thi saidstuyét d6i cua F § duoc tinh theo cong it sau

oF
AF = ‘— Ax + |— Ay + ‘az Az = |F|Ax + |Fy|Ay + |F; |Az
Bay giv hay nhin vao Bi thic tinh M mgd
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D& thay M phu thuoc vao 3 bén m, g, d, 1y la chuin men 6i, giong y nhr cdng thirc. Ap ding vao la ta co:
AM—aMA +aMA +aM Ad = |My,|Am + |M|Ag + |M|Ad
= |om|" " T |ag |79 T |aa |t T MmIAm T M2 T 1Ha

=9+ ™ g 1 ™ g
Ty AmT AT

ldy Ag = 0.01 va g = 9.81 nhé. Hing ok.

P/S:

* CAc ban phai trinh bay tir viéc lap cong thic tinh sai $ tuyét ddi, dén viéc 1ap bang dé xacdinh kich thuéc 6 sai
sb ra mit sau aia bao caodé cac thiy co biét 1a cac an khong bia ra kich thwéc 6 sai $.

* Nhw d& hiea voi mét ban gai FA c6 tén fb 1abdng Tuyét, t6i xin giri |61 cdm on t¢i ban vi da giri sb liéu bai nay
cho t6i (mic du ban ciing cha phai lam bai nay). Nheng di sao ¢6 & liéu nay ding gilp dwoc rat nhidu cho cac fan
sinh vién tham khio gip téi. Ai can info ban géi nay thi chu khé like va inbox cho thiy nhé. Uu tién thanh nién FA
lau nam, dep zai, khoai to, nha cadiéu kigén, dau 6c binh thwong nhé. Hehe cdlira chét ngét khi dec dong nay.
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