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Phép do va Sai so trong Vat ly

Phép do cac dai luong vat li

Phép do mot dai lugng vat Ii la viéc so sanh né véi mét dai luong cung loai dugc

quy udc lam don vi d€ xem né Ién gap bao nhiéu lan don vi dé.

2.

Phép do truc tiép: La phép do ma gia tri cia dai lugng can do dugc doc

truc ti€p trén thang chia clia dung cu do.

Vi du 1: Dung thudc ké dé do chiéu dai cia mét chiéc bat. Két qua chiéu dai

dugc doc truc ti€p trén vach chia cla thudc.

Vi du 2: Dung can dong ho dé do khoi lugng clia mot tdi hoa qua. Két qua

khoi lugng dugc doc truc ti€p trén mat dong ho cuia can.

Phép do gian tiép: La phép do ma gi tri cha dai lugng can do dugc xac

dinh théng qua mot cong thic lién hé véi cac dai luong do truc tiép.

Vi du 1: D€ do van téc cia mot vat chuyén déng thang déu, ta do truc tiép

quang dudng (s) va thai gian (t), sau dé tinh van téc qua cong thic v = s/t.

Vi du 2: D€ do khoi lugng riéng ctia mot vat, ta do truc ti€p khoi lugng (m) va

thé tich (V), sau do tinh khoi lugng riéng qua céng thirc D = m/V.

Phan loai sai so6

Sai sO cua phép do la db léch gilra gia tri do dugc va gia tri thuc cta dai lugng

can do. Trong thuc té€, khong cé phép do nao cho két qua chinh xac tuyét doi,

moi phép do déu cé sai s6. Co hai loai sai s6 chinh:
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a. Sai s6 hé thong (Systematic Error)
La loai sai s6 cé tinh quy luat, Iap lai ¢ tat ca céc lan do va thudng lam cho két

qud do Iéch vé mot phia (I6n hon hodac nhd hon gié tri thuc).

e Nguyén nhan:
o Do dung cu do: Dung cu khong dugc hiéu chinh didng (vi du: di€ém 0 cta
thudc bi léch), hoac do sai sét ciia nha san xuat.
o Do chu quan cua ngugi do: Thao tac do khéng dung quy.cach (vi du: dat

mat nhin 1éch khi doc két qua trén thudc).

e Cach khac phuc: Kiém tra, hiéu chinh lai dung cu do truéc khi s&r dung va
tuan thu dang quy tac do.

e Vi du: Mot chiéc can ludn chi nhiéu hon khéi luong that 0.1 kg. Khi can mét
vat 2 kg, két qua ludn la 2.1 kg. Pay la sai s6 hé théng do dung cu.

b. Sai s6 ngau nhién (Random Error)

La loai sai s6 khdong cé quy luat ré rang, xuat hién do cac yéu té ngau nhién va

lam cho két qua cac lan do khac nhau mot cach khéng thé du doan trudc.

e Nguyén nhan:
o Do diéu kién moi truong: Su thay déi ngau nhién cla nhiét do, d6 am, ap
suat, gio...
o Do thao tac do khong 6n dinh: Phdn xa cla nguoi bam déng hé do thai

gian, su run tay khi doc so...

o Do han ché cula giadc quan ngugi do.
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e Cach khac phuc: Khong thé loai bé hoan toan nhung cé thé giam thiéu
bang cach thuc hién phép do nhiéu |an va lay gia tri trung binh.
e Vi du: Khi do thoi gian roi cia moét vat, do phadn xa cla nguoi bam doéng ho

khéng déu, cac két qua thu dugc cé thé la 1.52s, 1.55s, 1.50s. Su khéac biét

nay la do sai s6 ngau nhién.

Tiéu chi Sai s6 hé théng Sai s6 ngau nhién
Nguyén Do dung cu do, phuong phéap do, Do cac yéu té ngau nhién,
nhan chl quan nguoi do c6 tinh hé thong. khong kiém soat dugc.

Lam két qua do |éch vé moét phia so  Lam két qua do phan tan

Pac diém

v@i gid tri thuc. xung quanh gia tri thuc.
Céch khac  Hiéu chinh dung cu, thay doi Lap lai phép do nhiéu lan
phuc phuong phap do. va lay gié tri trung binh.

Il. Cach xac dinh sai s6 cua phép do truc tiép

Khi do mot dai luong A nhiéu lan (n 1an), ta thu dugc cac gié tri A1, A2, ..., An. Ta

X ly céc so liéu nay nhu sau:
1. Gia tri trung binh

Gid tri trung binh cla dai lugng A dugc xem la gid tri gan ding nhat véi gia tri

thuc.

Cong thuc: A= (A1 + A2+ ... + An) /n
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Vi du: Do chiéu dai mo6t cay but 5 lan, ta dugc két qua: 14.5 cm, 14.6 cm, 14.4
cm, 14.5 cm, 14.7 cm.
Gia tri trung binh: L=(145+ 146 + 14.4 + 145+ 14.7) /5 =72.7/5 = 14.54

cm.
2. Sai sd tuyét déi cia moi lan do

La d6 16n chénh léch gilra gia tri trung binh va gié tri cia mai lan do.
Cong thuc: AAi = |A - Aj

Vi du (tiép theo):

ALy = |14.54 - 14.5| = 0.04 cm
ALz = |14.54 - 14.6] = 0.06 cm
ALs = |14.54 - 14.4] = 0.14 cm
ALs = |14.54 - 14.5| = 0.04 cm

ALs = |14.54 - 14.7| = 0.16 cm
3. Sai s6 tuyét déi trung binh (Sai s6 ngau nhién)

La trung binh cOng cla cac sai s6 tuyét doi trong mabi lan do. Day chinh la sai s6

ngau nhién cta phép do.
Cong thuc: AA = (AA:1 + AAz + ... + AAn) / n

Vi du (tiép theo):

AL = (0.04 + 0.06 + 0.14 + 0.04 + 0.16) /5=0.44/5 = 0.088 cm.
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4. Sai s6 dung cu (AA dc)

La sai sO6 hé théng gay ra badi dung cu do. Sai s6 nay thuong duoc lay bang mot

nlra hoac mot do chia nhd nhat (BCNN) trén dung cu.

Vi du 1: DUng thudc ké c6 BCNN la 1 mm (0.1 cm) dé do chiéu dai. Sai s6 dung
cu c6 thé 1ay la AL_dc = 0.1 cm hoac AL _dc = 0.05 cm. (Thuong ldy bang mot

DCNN néu khbng c6 chi dan khéc).

Vi du 2: D6ng h6 bam giay dién t& hién s6 cé DCNN la 0.01s. Sai s6 dung cu la

At_dc = 0.01s.

5. Sai s tuyét doéi caa phép do

La tong cla sai s6 ngau nhién trung binh va sai s6 dung cu.

Cong thuc: AA = AA + AA dc

Vi du (hoan chinh): Do chiéu dai but bang thudc c6 DCNN [a 1mm = 0.1 cm. Lay
sai s6 dung cu la AL _dc = 0.05 cm. Ta cé sai s6 ngau nhién la AL = 0.088 cm.
Sai sb tuyét déi cta phép do la: AL = AL + AL dc = 0.088 + 0.05 = 0.138 cm.
I1l. Cach viét két qua do

1. Quy tac viét két qua

K&t qua do moét dai lugng A dugc viét dudi dang:

A=A=AA

Trong do A la gié tri trung binh va AA la sai so tuyét doi ctia phép do.

Quy tac lam tron:
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1. Sai s6 tuyét doi AA thuong dugc lam tron dén mot, téi da la hai chit s6 c6

nghia.

2. Gia tri trung binh A dugc lam tron dén bac thap phan tuong ng véi bac thap

phan cla AA sau khi da lam tron.

Vi du (tiép theo vi du do chiéu dai but):

Tacéd: L =14.54 cmva AL = 0.138 cm.

Budc 1: Lam tron sai s6 AL. Ta lam tron dén mot ch(r sé6 cé nghia: AL = 0.1 cm.
(Ho&c hai chit s6 ¢6 nghia: AL = 0.14 cm. O day ta chon 1 chit s6 cé nghia).
Budc 2: Lam tron gié tri trung binh L. Vi AL dugc lam tron dén-hang phan muoi
(bac thap phan th& nhat), nén L cling phai dugc lam tron dén hang phan muoi.
L =14.54 cm = 14.5 cm.

Budc 3: Viét két qua.

K&t qua do chiéu dai cay but la: L = 14.5 = 0.1 (cm).

2. Sai sd tuong doi (ti doi)

Sai s6 tuong doi (hay sai s6 ti do6i), ki hiéu la 6A, cho biét mic d6 chinh xac cla
phép do. Sai s6 tuang doéi cang nhé thi phép do cang chinh xac.

Cong thuc: 6A = (AA / A) * 100%

Vidu 1 (tiép theo):
Sai s6 tuong doéi cla phép do chiéu dai but la:

6L = (0.1 /14.5) *100% = 0.69%.
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Vi du 2: Hai phép do gia toc roi tu do g cho két qua:
Phép do 1: g1 = 9.81 = 0.05 (m/s?)

Phép do 2: g2 = 9.79 = 0.02 (m/s?)

DE& so sanh d6 chinh xac, ta tinh sai s6 tuong doi:
6g1 = (0.05/9.81) * 100% = 0.51%

692 = (0.02 /9.79) * 100% = 0.20%

Vi 692 6g1, phép do th( hai chinh xac hon.

IV. Cach xac dinh sai s6 cuia phép do gian tiép
Gid st dai lugng F dugc xac dinh gidn tiép qua cac dai lugng do truc ti€p A, B,
C,... theo céng thic F = f(A, B, C,...). Sai s6 ctua F duogc tinh dua trén sai so cua

A, B, C,...

1. Quy tac tinh sai sé

a. Tong va hiéu: F=A =B

Sai s6 tuyét doi cia mot.tong hay hiéu bang téng cac sai s6 tuyét doi clia cac
sO hang.

Céng thic: AF = AA + AB

Vi du: Do chu vi P clla mot hinh cht nhat cé chiéu dai a = 20.1 + 0.1 cm va
chiéu rébng b = 10.5 = 0.1 cm. Chu vi dugc tinh bang P = 2(a+b) = 2a + 2b.

Gia tri trung binh: P = 2(20.1 + 10.5) = 61.2 cm.

Sai so tuyét doi: AP = 2(Aa + Ab) = 2(0.1 + 0.1) = 0.4 cm.

Két qua: P = 61.2 + 0.4 (cm).
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b. Tich va thuong: F = A.B hoac F = A/B

Sai s6 tuong doi cia moét tich hay thuong bang téng céc sai s6 tuong doi cua

cac thla so.
Céng thirc: 6F = 6A + 6B hay AF/F = AA/A + AB/B
TU dé suy ra sai s6 tuyét déi: AF = F * (6A + 6B)

Vi du: Tinh dién tich S cda hinh ch{r nhat trén.

Gia tri trung binh: S=a*b =20.1 *10.5 = 211.05 cm?.

Sai s6 tuong doi clia a: 6da = (0.1 /20.1) * 100% = 0.50%.

Sai s tuong doéi cla b: 8b = (0.1 /10.5) * 100% = 0.95%.

Sai sO tuong doi cla dién tich S: 6S = 6a + 6b = 0.50% + 0.95% = 1.45%.

Sai s6 tuyét doi clla S: AS =S *8S = 211.05 *¥1.45% = 3.06 cm?2,

Lam tron: AS = 3 cm?2. S = 211 cm?2.

Két qua: S = 211 + 3 (cm?).

c. Liy thua: F = A"

Sai s6 tuong déi ctia mot Ily thira bang tich cdia s6 mi véi sai s6 tuong déi cla
Co sO.

Cong thuc: 6F = |[n| * 6A

Vi du: Tinh thé tich V cia mét hinh [ap phuong cé canh a = 5.20 = 0.05 cm.
Cong thic V = a3,

Gia tri trung binh: V = (5.20)3 = 140.608 cm?.

Sai s tuong doi cla a: da = (0.05/5.20) * 100% = 0.96%.

Sai s6 tuong déi clla V: 8V = 3* 6a = 3 *0.96% = 2.88%.
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Sai s6 tuyét dbi cua V: AV = V * §V = 140.608 * 2.88% = 4.05 cm?>.

Lam tron: AV = 4 cm3. V = 141 cm3.

Két qua: V = 141 + 4 (cm3).
2. Vi du téng hop: Po gia toc roi tu do g bang con lac don

Cong thuc tinh chu ki con lac don: T = 2nv(l/g) =>g = 4n2(1/T?)
Gid su két qua do truc tiép chiéu dai day | va chu ki T la:

| = 0.800 = 0.001 (m)

T=1.80 % 0.02 (s)

Budc 1: Tinh gia tri trung binh g

g=4mn?*(1/T?) =4 *(3.1416)% * (0.800 / (1.80)?) = 9.738 m/s2.
Budc 2: Tinh sai sé tuong doi 6g

Theo cong thirc nhan/chia va Gy thua, ta co:

69 = 6(4m2) + 8l + 8(T2) = 0 + &l + 2*6T (Vi 4n? la hang so6, sai s6 bang 0).

Tinh céac sai sO tuong déi thanh phan:

6l = Al/1 = 0.001/0.800 = 0.00125

6T = AT/T=0.02/1.80 = 0.01111

Vay: 6g = 0.00125 + 2 *0.01111 = 0.02347

Budc 3: Tinh sai sé tuyét doéi Ag

Ag = § * 6g = 9.738 * 0.02347 =~ 0.2285 m/s2.

Budc 4: Lam tron va viét két qua

Lam tron sai s6 Ag dén moét chit s6 cé nghia: Ag = 0.2 m/s2.
Lam tron § theo Ag (dén hang phan mugi): § = 9.7 m/s2.

K&t qua cudi cung: g = 9.7 £ 0.2 (m/s?).
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