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THI NGHIEM VAT Li
I - CAC CHU SO CO NGHIA VA QUY TAC LAM TRON SO
1. Céc chir s6 c6 nghia

Tat ca cac chir s tir trai sang phai, ké tir 6 khac khong dau tién déu 1a chir s6 c6 nghia.

V6i $6 0,57 — ¢6 2 chit s6 ¢6 nghia;

Vi $6 0,0087 ¢6 2 chit $6 ¢6 nghia;

Vi $6 5,018 — ¢6 4 chit $6 ¢6 nghia (tinh ca chir s6 0 dang sau);

V6i s6 0,014030 — c6 5 chir s6 co nghia (tinh ca 2 chit s6 0 ding sau);

Qui tic xac dinh sb c6 nghia:

a) Tt ca nhiing chir s6 khong 1a sé “0” trong cac phép do déu la sé ¢ nghia.

Céc sb 23,4; 0,243; 615; 100 — déu c6 3 s c6 nghia;

b) Nhitng s6 “0” xuat hién ¢ giira nhitng s6 khong 14 sé “0” 1a nhitng s cé(nghfa.

Céc s6 2004; 40,67; 1,503 — déu c6 4 s6 co nghia;

¢) Nhitng s6 “0” xudt hién trudc tit ca nhirng sé khong 1a sé “0” 1a khong c6 nghia.

Céc sb 0,0062; 0,32; 0,000094 — déu chi c6 2 s6 c6 nghia;

d) Nhitng s6 “0” & cubi mdi s6 va & bén phai dau phay thap phén 14 86 cé.nghia.

Céc s6 43,00; 1,010; 8,000 — déu co 4 sb c6 nghia;

e) Nhitng s6 luy thira thap phan thi cac sb & phan nguyé duge, tinh ya0%6 c6 nghia.

S6 1064 = 1,064. 103 — c6 4 sb c6 nghia;

Ch y: S6 ligu 2,4 g c6 2 s ¢6 nghia va néu quirating thi phai viét 1a

2,4.10° mg (2 s6 c6 nghia). Khong dwoc viét 2400 mg (4 §6 c6 nghia).

Vi du 1. (CD — 2014) Theo quy uéc, s6 12,1066 baonhiéu chit s6 co nghia?

Al B. 4. C.2 D. 3.

Huwong dan
S6 12,10 — c6 4 sb c6 nghia — Ghon B.
2. Quy tic lam tron sd

Néu chir s6 ¢ hang bo di 6 ‘gidiri < 5thi chit $6 bén trai n6 van giit nguyén.

Chang han: 0,0832 — 0,08,

Néu chir s6 & hang bd'di co\gia tri > 5 thi chir $6 bén trai nd ting thém mot don vi. Chang han:
3,83545 — 3,84.

I1. PO LUONG YAT Li
1. Po truc tiép,va do.gidn tiép

Vit 1l mot khoa hoc thuc nghiém cho nén hau hét cac dinh luat, cac thuyét vat li déu phai
duge xdy dung tir frén co sé nhiing két qua do dac thuc nghiém dugc dinh lwong mot cach chuan
xac va hop ly theo ban chat vat 1i cua ddi tugng. Cho nén viéc do luong cac dai lugng vat 1i 1a mot
linh vuc quan trong khong thé thiéu duwoc trong nghién ciru vt Ii.

Do ludng mot vat 1a so sanh vat can do voi mot vat chuan goi 1a don vi. Khi can do d6 dai cua
Mot cai ban, ta so sanh nd voi d§ dai cay thudc duge quy udc 1a mot mét, néu nod géip 2,5 lan do
dai cay thudc, ta noi, @0 dai cai ban I1a 2,5m.

Trong thyc té, dai lugng vat i ndo dung phuong phép so sanh dé do duoc két qua ngudi ta goi
ching 14 dai luong do tryc tiép. Chiéu dai, khdi lwgng, thoi gian 1a cac dai lugng do truc tiép.

Pai da s6 cac dai luong vat li khac nhu khéi luong riéng, gia téc, xung lugng thi khong thé do
truc tiép dugc, ma phai thong qua tinh toan, ching dugc goi chung 1a cac dai lugng do gian tiép.

Do m¢t dai lwong Vdt li nghia la so sanh né véi dai lrong cung logi ma ta quy woc chon lam
don vi.




Cong cu dung dé thuc hién phép so sanh nhu vay goi 1a dung cu do, va phép so sanh truc tiép
noi trén goi 1a phép do truc tiép.

Trong truong hgp, dai lugng vat 1i can do duoc xé4c dinh thdng qua mot cong thic vat i, ching
han gia toc roi ty do g = 2s/t%. Tuy khong c6 san dung cu dé do truc tiép g, nhung ta c6 thé thong
qua hai phép do truc tiép: chiéu dai quing duong s va thoi gian roi t. Phép do nhu thé goi 1a phép
do gian tiép.

2. Pon vi do

Thuc ra mdi dai lwong vat li déu phai co don vi vi do riéng nhung vi c6 mét sb dai lugng vat li
khong thé do truc tiép, va lai cac dai lwong vat li déu lién hé véi nhau qua cac cong thic, dinh luat
vt 1i, nén nguoi ta chi chon mot sb don vi do truc tiép mang tinh phd bién va théng dunglam don
vi co ban dé xay dung céac don vi do dac cac dai lugng vat li khac.

Pon vi vi dan xuat 1a don vi vi duoc suy ra tir don Vi co ban qua cac cong thifc clia dinh luat
hogc dinh 1y. Vi du: don vi do gia tdc 14 m/s%, don vi do khéi luong riéng 1a kg/me. D6 1a'cac don
vi dan xuét.

Vi mdi nuée dung nhirng don vi do khac nhau gay kho khin cho viée trao d6i nhitng thong tin
khoa hoc nén tir naim 1960, cac nha khoa hoc d théng nhit sir dung mbt hé thong don vi do luong
co ban, viét tit 1a SI. Pay 1a mot hé théng don vi do ludng quéc t&'hop phap & da sé cac nude trén
thé gidi hién nay (Xem bang).

Don Vi do co bdn trong hé SI

Pai lwgng Pon vi Ky hiéu

Do dai L (Length) Mét m
Thoi gian t (Time) Giay, S

Khoéi lugng M (Mass) Kilogam kg
Nhiétdo T b kelvin K
Cuong do dong dién | Ampe A
Pon vi phan tir Mol mol
Do sang lo cadela cd

Dé bicu dién don vi dan xuatthong qua.don vi co ban ngudi ta dung mét cong thirc chung goi

la cong thuc thtr nguyén c6 dang nhu saw:
[X]=[MJ[LT'[TT @)

trong do p, q, r 1a cac s6 ngyén; [X] 1a ky hiéu thir nguyén cua dai lwong vat

. Pon vi , A
Dai lwgng Ky hi€u (Tén goi) Biéu thirc Tha nguyén
Van to¢ m/s m/s [V]= [L][T]_l
Luc N(Newton) kg.ms/® [F] _ [M][L] [T]—2
Nang lughg J (Jole) kg.m/s’ [E] _ [M][L]2 [T]_Z

Cong thic thir nguyén dugc dung dé kiém tra sy chinh xac ctia cac cong thirc
111 — SAI SO CUA PHEP PO CAC PAI LUQNG VAT Li.
1. Sai s6 phép do

Ta lu6n luén mong doi mot két qua do chinh xéc, tuy nhién trong moi phép do, ta khong thé
nhan duoc gid tri thuc cia dai lugng do, ma chi nhan dugc gia tri gan dung. C6 nghia la gitra gia
tri thuc va gia tri cho bdi cong cu co sai $6.

C6 nhiéu nguyén nhan giy ra sai sb phép do. Trudc hét 1a do cac cong cu do c¢6 do chinh xac
giGi han, gy ra sai s6 dung cu. Tiép theo la do cac nguyén nhan khong kiém soat dugc, ching han
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do thao tac ctia nguoi do khong chuan, diéu kién lam thi nghiém khong 6n dinh... gdy ra sai do
ngdu nhién. Sai s6 ngau nhién khong do mot nguyén nhan rd rang nao ca lam cho két qua phép do
kém tin cay. Can ké dén mot nguyén nhan nira lam cho két qua do lu6n 16n hon hozc ludn nhd hon
gia tri thuc, thuong do diém 0 ban dau cua dung cu do bi léch di, do han ché cua dung cu do cong
V6i so suét ctia nguoi do goi 1a sai sé hé thang.
2. Cach xac dinh sai s6 phép do truc tiép
2.1. Gia tri trung binh

Dé khic phuc, nguoi ta lap lai phép do nhiéu lan. Khi do n 1an cing mot dai lwong A, ta nhan
duogc cac gia tri khac nhau: Aj, A,,... An. Trung binh sb hoc cua dai kuong do s€ 1a gia tri gén gia

A+A,+..+A

tri thuc A: A= " (2)

S6 1an do n cang 16, thi gié tri A cang tién gin dén gid tri thuc A.
2.2. Sai s6 ngiu nhién

Sai so tuyét doi ciia moi lan do 1a tri tuyét ddi cia cac hiéu so:

AA, =|A, - A ()  wsik=1,2 3n.

Sai s6 tuyét dbi trung binh ctia n 1an dwoc coi 1a sai s6 ngau nhién.

A = AA +AA, +.. +LLAA

n

Trong trudng hop khong cho phép thuc hién phép do nhicu 1an (n < 5) nguoi ta khong 1y sai
s6 ngau nhién bang cach lay trung binh nhu (4), ma chemgia tri cuc dai trong s cac gia tri sai 6
tuyét ddi thu dugc lam sai s6 ngau nhién.
2.3. Sai s6 dung cu do

Déi voi mdi loai dung cu do di chon,.€6 d6 chinh xac nhit dinh, ta co thé xac dinh sai sb tuyét
dbi gay boi dung cu AA” theo cap chinfikac eua dung cu do.

Théng thudng, sai s6 dung cu co/thé lay bang nira hoic mot do chia nho nhit trén dung cu do.

Ching han: Dung thude do ehiéu daieé do chia nho nhat 1a mm thi AA’ = 0,5mm hodc AA’ =
Imm

Trong mot s6 dung cy do €6 cau tao phic tap, vi du dong hd do dién da ning hién sd, sai sb
dung cu dugc tinh theo-méticong thirc do nha san Xuét quy dinh.

Ching han: Vonkeé c6 cap chinh x4c 1a 2. Néu dung thang do 200V dé do higu dién thé thi sai
s mic phai 1a AU = 29%.200 = 4V.

Néukim chi.thi Vitri/150 V thi két qua do sé 1a:u=(150+4) V .

KHi doycac dablugng dién bang cac dong hd do hién s, can phai lwa chon thang do thich hop.




Néu cac con so hién thi trén mat dong ho 1a 6n dinh (con sO cudi /" pigmaLmuLTIMETER N\
JL

cung bén phai khong bi thay d6i) thi sai s0 cua phép do co thé lay gia orozez ol
tri bang tich cua Cap chinh xac va con 5O hlen thi.

Chang han, d¢dng ho hién s6 c6 ghi cép sai s6 1.0% rdg (ki hi¢u :j
qudc té cho dung cu do hién sd), gia tri dién ap hién thi rén mat dong
ho 1a: u =358 V thi c6 thé lay sai s6 dung cu la:

AU'=1%.358 =3,458 = 3,6V

Két qua do: U =(358,0+3,6)V

Néu cac con s6 cudi cung khong hién thi on dinh (nhay sb), thi sai
s6 cua phép do phai ké thém sai sd ngéu nhién trong khi do. Chéng
han, khi doc gla tri hién thi cua dién ap bang dong ho néu trén, con sd
cubi cung khong on dinh (nhay s6): 355 V, 356 V, 357 V, 358 V, 359
V (s6 hang don vi khong 6n dinh). A = N "

2K 20K 2M20M

Trong trudng hop nay ldy gid trj trung binh U AU, =2 = 2. Do vay: u=357,0+3,6 +2 =
357,0 +5,6 V.

Chu y:

Nhiéu loai ¢dng ho hién s6 c6 d6 chinh cac cao, do d6 sai sd phép'dosehi cin chu ¥ téi thanh
phan sai s6 ngau nhién.
2.4. Sai sb ciia phép do

Sai s ciia phép do (AA) bing téng cuia sai s6 ngaunhién GAA”) va sai sé dung cu (AA’):

AA =AA+AA (5)
Sai s6 ti d6i ¢, :
AA% (6)
A

Sai s6 ti ddi cang nho thi phap dg'éang chinh xéc.

Chu y: Con c6 sai s6 hé théhg do 18k diém 0 ban dau. Dé loai trir sai s6 nay thi phai hiéu
chinh chinh x4c diém khong ban dau,.cho/dung cu do trude khi tién hanh do.

Trong khi do, con c6 thé méc phai sai sét. Do 13i sai sot, két qua nhan dwoc khac xa gié tri thuc
Trong trudng hop nghi Agdieé.sai sot, can do lai va loai bo gia tri sai sot.
2.5. Cach viét két g@do

Két qua do daiugng A khong cho dudi dang mot con s6, ma cho dudi dang mot khoang gia
tri, ma ehic chan gia'trithuc A nim trong khoang nay:

A=A%AAhGEC A=A+e, (6)
Vi du2. Mot hoe sinh ding dong hd bim gidy co thang chia nho nhat 1a 0,0 ls‘dé do chu ky dao
dong (T)cuia mot con lac. Keét qua 5 lan do thoi gian cia mot dao dong toan phan nhu sau: 3,00s;
3,20s; 3,00s; 3,20s; 3,00s.

Lan do 1 2 3 4 5
t(s) 3,00 3,20 3,00 3,20 3,00
Lay sai s6 dung cu do bang d6 chia nho nhat. Chu ki dao dong cua con lac 1a
A T=(3,08+0,1D)s. B.T = (3,08 % 0,10)s.
C. T =(3,09=0,10)s. D. T =(3,09+0,1 I)s.

Huong déan

Gia tri trung binh: T = ija,zo =3,08(s)




Sai $6 ngau nhién:
AT, =|3,00-3,08 =0,08s
= | AT = DAL+ 2XAT, ) 966
=|3,20-3,08/=0,12s 5

Sai s6 phép do: AT = AT +AT'=0,096s+0,01s = 0,106s ~ 0,11s

Két qua: T =13,08+0,1 Is — Chon A.

* i thi sinh hay méc phai 1a quén cong sai s6 dung cu AT'!

Chu y: Néu tat ca cac lan do déu cung duoc 1 gia tri nhu nhau thi sai sé ngau nhién bang 0 va
sai s6 phép do 13y bang sai sé dung cu do.
Vi du 3. (CD — 2014) Dung mét thude co chia do dén milimet do 5 1an khoang cachsdygitia hai
di€ém A va B déu cho cung mét gié tri 1a 1,345 m. Lay sai s6 dung cu 1a mot do chiasnho nhat. Két
qua do dugc viet la

A. d = (1345+2) mm. C.d=(1345+ 3) mm.

B. d= (1,345 £ 0,001) m. D. d = (1,345 + 0,0005) m.

Hwéng ddn

Gi4 tri trung binh: d =1,345m .

Sai s6 ngau nhién: Ad =0

Sai s6 phép do: Ad=Ad+Ad"' =0 +1 mm = 0,00 mm

Két qua: T = (1,345 + 0,001) m — Chon B.

Chu y:

Sai s6 phép do AA thu duoc tir phép tinh sai sdshadng chivduoc viét dén mot hoac tdi da 1a 2
chit s6 c6 nghia, con tri trung binh A dugc viét dén bac thap phan
Vi du 4. Phep do do dai quing duong s choda gid tristrung binh 1,36832 m, v6i sai s6 phép do
dugc tinh 12 0,0031 m, thi két qua do dugc viet, Vi As lay mot chit so6 ¢6 nghia, nhu sau:

$=1,36832m
Ax =0,0031m

3. Cach xac dinh sai 0 phép do gian tlép

Dé xac dinh sai sé cua phép do gian'tiép, ta c6 thé van dung cac quy tac sau day:

a) Sai s6 tuyet do6i ciaimot tong hay hiéu, thi bang téng céc sai so tuyet ddi cua cac sb hang.

b) Sai s6 ti dbi ciia Mot tichthay thuong, thi bang tong cac sai s6 ti doi cta cac thira sb.

Gia st F la daiduong do gian tiép, con X, Y, Z 1a nhitng dai lugng do truc tiép.

Néu F = X + Y& Z thiAF <AX + AY + AZ

NEWE = X'W/Z thivg, =&, +¢, +¢,

Chu y:

1)'Néu trong.cong thic vat 1i xéc dinh dai luong do gian tiép co chira cac hang s6 (vi du: =, ...)
thi hang' 86 phai duoc liy gan ding dén sb 1é thap phan sao cho sai so ti ddi do phép 14y gan dung
gdy ra c6 the bo qua, nghia 1a phai nho hon gia tri 1/10 s6 hang sai s ti ddi dimg bén canh.
Vi du 5. Xéc dinh dién tich vong hon qua phép do truc tiép duong kinh d cta né: s = nd?/4. Cho
biét d = 50,6 = 0,Imm.

A5 _Am oA _Am p 01 _AX, 4 4%

S T d T 50,6 =

Trong truong hop nay, phai ldy 7t = 3,142 dé cho An/ 7 < 0,04%.

2) Trong tru’ong hop cong thirc xac dinh dai luorng do gian tlep tuong ddi phuC tap, cac dung cu
do truc tiép cd do chinh xéac twong dbi cao, sai sb phép do chii yéu gay bdi cac yéu t6 ngiu nhién,

=s=(1, 368i0,003)m




nguoi ta thudng bo qua sai s6 dung cu. Pai lugng do gian tiép dugc tinh cho moi lan do, sau dé lay
trung binh va tinh sai s6 ngau nhién trung binh nhu trong cac biéu thic (2), (3), (4).

% Ta chu yéu gap trudng hop do dai luong gian tiép F = - vGim, n, k >0.
Bwéc 1. Tinh:
X:)_(iAX:)_(isx VoI gy _g
X
Yz?iAYzVisY Voi €, _g
Y
Z=Z+AZ=Z4+¢, Vdi g, = ATZZ

Thuong d& bai tric nghiém cho sin cac két qua: X = X+AX = X+¢,
Y=Y+AY=Y+g,;Z=2+AZ=Z+¢,

Buéc 2. Tinh gia tri trung binh: F= X kY
z
Tinh sai s6 tuong ddie, :
AF AX AY | AZ
gy =—=—=M—=—+N—+k—==me, +ne, +ke,
F X Y z

Sai 6 tuyét dbi: AF=¢.F

Buéc 3. Két qua: F = F+AF hoac F=F4g
Vi du 6. M6t hoc sinh bd tri thi nghiém.dé&do t6¢ @0 truyén song trén soi day dan hoi dai. Tan sé
may phat f=1000Hz + 1Hz. Do khoang cachgiifa 3 nut song lién ti€p cho ket qua: d =20cm + 0,1
cm. Két qua do van toc v 1a

A. v =(20.000 + 140) cm/s. B. v =20.000 cr/s + 0,6%.

C.v=20.000 cm/s + 0,7% D. v =(25.000 + 120) cm/s.

Huwoéng ddn
* Kién thikc lién qudn:
Khoang cach nnfiflsong lién tiép 1a d =(n—-1)r/2

Buge songimh =¥:> v =2f

* Theo 86 ligu bai todn:
Budc songiiv=d = 20cm + 0,1cm.
v =AH=20000(cm/s)

g, = Av A;” ATf_O 6% = Av =g,v=120(cm/s)
v
Két qua: v =20.000 + 120 (cm/s) hodc v = 20.000 cm/s + 0,6% — Chon B.
Chu y:
1) Dung dong ho bam gidy do chu ky dao dong cua con lac. Po thoi gian t cia n dao dong toan
phin (t=nT) t=t+At :Eigo%:T=1—£+§:£ig%

n n n n




2) Dung thudc do budc song ctia song dung trén soi ddy dan hoi. Po chiéu dai L ciia n nit song
lientiép (L=(n-1)A/2):L=L+AL=L+g %

3) Dung thude do khoang vén giao thoa. Po bé rong L cta n khoang van (L = ni) 1a

L=L+AL=L*g,%= L:EZEiA—LZEiSO%
n n n n
Vi du 7. M6t hoc sinh dung thi nghiém giao thoa khe Young dé do budc song cua mot buc xa don
vi sdc. Khodng cach gitra hai khe a = 2mm + 1%, khoang céch tr man quan sat den mat phang
chua hai khe 14 D = 2m + 3% va d¢ rong 20 van sang lién tiép 1a L = 9,5mm + 2%. Chon céc ket
qua ding do song A la:

A. L =0,5um + 6%. B. A =0,5um + 0,04pum.

C.A=0,5um + 0,04um. D. A =0,5um * 6%.

Hwéng ddn
Khoang cach giira 20 van sang lién tiép 1a 19 khoang van L = 19i.

Khodng vén: i = % +2% =0,5mm+ 2%

Budc song trung binh: A=—== % =0,5um

Sao s6 cla bude song: &, :%:sA +g +ep =1%+2% + 3% =6%

AL =g, ) =6%.0,5=0,03um
Két qua: A = 0,5um + 6% hoac A = 0,5um + 0,03mm — Chon A,D.
IV — THU'C HANH THi NGHIEM VAT Li
1. Trinh ty thi nghiém
Budc 1: BS tri thi nghiém.
Buéc 2: Po céac dai lugng thuctiép (Bhuong tién hanh tdi thidu 5 1an do cho mét dai lwong).
Buwéc 3: Tinh gié trj trung binhiva sai 8.
Buéc 4: Biéu din két qua.
Vi du 8. Dung cu thi nghiém gém: May phat tin s6; Ngudn dién; soi day dan hdi; thudce dai. Dé do
toc do song truyén hén soi day nguoi ta tién hanh cac bude nhu sau:
a. Po khoang cdch giita hai niit lién tiép 5 lan.
b. Nbi mot dau'day véimayfphat tan, cd dinh dau con lai.
c. Bat ngudfndi Vgi'may phat tan va chon tan s6 100 Hz.
d. Tinhgi4 tri trarig binh va sai s cua toc do truyén song.
elPinh gidtri trung binh va sai s6 ciia budc song.
Trinlyty thi nghiém dang la:
A.a Dbre, d e B.b,c ade C.b,caed. D.e d,c, b, a
Huong dan
Budc 1: Bé tri thi nghiém ng véi b, ¢
Budc 2: Do céc dai luong truc tiép tng vai a
Bude 3: Tinh gia trj trung binh va sai s6 tng véi e, d => Chon C.




2. Trinh ty thuc hién phép do lién quan dén dung cu do dién dién tir

Buéc 1: Diéu chinh dung cu do dén thang do phu hop. 7~ DIGITALMULTIMETER ™\
AL

Budc 2: Lap day lién két (bo phén lién két) véi dung cu do. orozy oM

Buwéc 3: An nat ON OFF dé bat nguon cho dung cu hoat dong.

Budéc 4: Lip day lién két (bo phan lién két) da ndi dung cu do ndi :j
véi dbi tuong can do.

Bwéc 5: Cho cho 6n dinh, doc tri s trén dung cu do.

Buwéc 6: Két thuc cac thao tac do, nhan nat ON OFF dé tat ngudn
cta dung cu.

2K 20K 2M20M

20A A =— COM \%e)

Vi du 9. (PH — 2014) Cac thao tic co ban khi sir dung dong hd da nang hién s (hinh vé&) dé do
dién ap xoay chiéu c& 120 V gom:

A. Nhin nat ON OFF dé bat ngudn cua ddng ho.

B. Cho hai du do cua hai day do tiép xtc v6i hai dau doan machweando dién ap.

C. Vin dau danh diu caa nim xoay toi cham c6 ghi 2004trong ving ACV.

D. Cam hai dau ndi cua hai day do vao hai 6 COM va.Q .

e. Cho cho cac chir s6 6n dinh, doc tri s6 cua dién.ép.

g. Két thuc cac thao tac do, nhdn nut ON OFF @€ tit ngudn cua dong ho.

Thir ty dung céc thao tac 1a

A.a b, dceq. B.c,d,a b, e g. C.d ab,ceo0. D.d, b,aceq0

Huwong ddn

Buéc 1 : Vin dau danh diu ciia nif xoayitgilchdm co ghi 200, trong ving ACV.

Buéc 2: cim hai dau ndi cta hai/day. do vao hai 6 COM va V Q

Budc 3 : Nhin nat ON OFF dé bat nguéh cua dong hd.

Buéc 4: Cho hai ddu do efia hai'day do tiép xic véi hai dau doan mach can do dién ap.

Buéc 5: Cho cho céc ehit s§ on dinh, doc tri s cua dién ap.

Buéc 6: Két thiic c4¢ thaeutac do, nhan niit ON OFF dé tat ngudn cia dong hd.

— Chon B.
3. Xir li s6 ligu vabiéu dién kéf'qua bang db thi

Trohg nhidtruonghop két qua thi nghiém duoc biéu dién bang do thi 1a rat thuan loi, vi do thi
¢6 thé choithdy surphu thudc cua mot dai lugng y vao dai luong X ndo d6 mot cach rd nét nhat.

Phudng phap do thi thuan tién dé lay trung binh cac két qua do.

Gia i bang cac phép do truc tiép, ta xac dinh dwoc cac cp gia tri cua X va y nhu sau:

{;1 T AX, {x_zisz ......................... {;n + AX,

Vi 2AY; [V, ZAY y, Ay,
Mubn biéu didn ham y = f (x) bang db thi, ta 1am nhu sau:
Bwoc 1. Trén giéy ké 6, ta dung hé toa do Pécac vudng goc. Trén truc hoanh dat cac gia tri X,
trén truc tung dit cac gia tri y twong tng. Chon ti 1¢ xich hop 1i dé d6 thi choan du trang gidy.
Budéc 2. Dung cac dau chit thap hodc cac hinh chir nhat c6 tim 13 cac diém Ay (X1;y)1; Ax(Xa;Y2)
........ An(Xn; Yn) va co cac canh tuong Gng 1a (2AXy,2Ay),
..(2AX,,2AY, ) . Dung duong bao sai s6 chira céc hinh chit nhat hogc cac dau chir thap.
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Buéc 3. Duong bicu dién y = f (x) 1a mot duong
cong tron trong duong Ay, A,...... A,, Ndm trén hoic
phan b vé hai phia cta duong cong (xem hinh bén).

Buéc 4. Néu co diém nao tach xa khoi duong
cong thi phai kiém tra lai gia tri do bang thuc
nghiém. Néu van nhan dugc gia tri cii thi phai do
thém céac diém lan can dé phat hién ra diém ki di.

Buéc 5. Dy doan phuoug trinh dudng cong cé
thé 14 tuan theo phwong trinh nao do:

— Phuong trinh duong thangy = ax + b

— Phuong trinh duong bac 2

— Phuong trinh ciia mét da thac 0 0 2 3 4

—Dangy = e y=a™

—Dang y = a/x"

—Dangy = Inx.

Viéc thiét 1ap phuong trinh dudng cong duoc thyc hién bang cach xac dinh cac hé s a, b, .. .n.
Céc hé sb nay s& duoc tinh khi 1am khép cac phwong trinh nay véi duong cong thuc nghiém. Cac
phuong trinh nay co thé chuyén thanh phwong trinh duong thang bang cach ddi bién thich hop
(tuyén tinh hoa)

Chi y: Ngoai hé truc co ti 1€ xich chia déu, nguoi ta conddung hé truc/cd mot truc chia déu,
mot truc khac c6 thang chia theo logarit dé biéu dién cac ham mii,ham legarit (y = Inx; y = a*...).
Vi du 10. M6t hoc sinh 1am thi nghi¢m xac dinh d6 cing cuaylo. Hoc sinh nay treo dau trén cua 1o
xo0 vao diém cé dinh, dau dudi cua 16 xo gin lan Jiot ede vat c6 khdi lugng khic nhau va do do
dan cua 16 xo dugc két qua ghi trong bang.

v(m/s)

t(s)

m(gam) Am (gam) X (mm) AX (mm)
100 10 5 1
200 10 11 1
300 10 14 1
400 10 20 1
500 10 26 1

Xt 1y s6 lidu va vé do thi thi nghiém noi trén. Tinh d6 cting cua 10 xo.

Bworc 1:

Khéi lugng m (gam)

Huéng din

wW
o

N
(6]

N
o
1
I
T
I
I
I
I
I
I
I
T
I
I
I

=
ol

()]

0
0 100

200

300

400 500

600

Dé chon hé truc hop 1y thi phai cin cir vao gia tri min, max cua khéi lugng va do dan 16 xo

trong bang sb liéu.




Bworc 2:

30

25

20

15

Khéi lwong m (gam)

0
0 100 200 300 400 500 600

Tur bang s6 liéu, danh dau toa do cac diém.

Buwérc 3:
30
25
EE S R R EEnEs SEEEESEEE: Sramms =S SerEsssamy A E
g %
) v©
E 1 5 <2 XAX =2 rr\m=
en
a
g.
2 10
3
<
5
0

0 100 200 300 400 500 600

Tir sai s6 tuyét déincua khdi lwong va d¢ gian cia 10 xo — xac dinh kich thudc 6 sai s6, chi y
1a chidu dai mdi canh/cuaie/sai s6 gip doi sai s6 tuyét ddi wng véi canh do.

Buéc 4:
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V& db thi, cha thich kich thudce 6 sai s& va bd sung tén cla dd thi.

Budée 5: Phan tich dd thi.

Dang cua d6 thi: tuyén tinh.

C6 phi hop véi 1y thuyét khong? Chung ta biét 1a F Zk.x ma B= mg — m = (k/g).x — D06 thi
dang doan théng thang 13 hop i

Dai lugng can xac dinh tir do thi: dé y phuong trlnh m\= (k/g).x — hé sé goc cua dudng thang
nay chira thong tin cua k — néu xac dinh dugc héisd goc tirc 1a goc nghiéng thi hoan toan c6 kha

nang xac dinh dugc gia tri k.

30

25 C

20

¥5

10

Khéidwong m (gam)

0 100 200 300 400 500 600

B;: Dung tam giac ABC nhu hinh v€.
BC 24—-6

AB 470-120
Bs: Biét hé s6 goc chung ta d& dang tinh ra dugc d cing cua 16 xo:
k =hsg.g=0,0514.9,8=0,5(N/m)

B,: Hé s6 goc dugc tinh theo cong thirc: hsg =tano = =0,0514
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Chu y: D¢ thi trac nghiém thong thuong cho do thi thi nghiém va cho phuong trinh lién hé¢ yéu
cau xac dinh mot dai lwong nao d6. Phuong phap phd bién 1a tir @b thi chon cac diém nam dang
trén dudng roi thay toa do vao phuong trinh lién h¢ va tir §6 xac dinh dugc dai lugng ma bai toan

yéu cau.
Vi du 11. (QG- 2015) Mot hoc sinh xac dinh di¢n 1 .
dung cua tu dién bang cach dat dién ap u = Ugcosmt F(QW)
(U khong ddi, o = 314 rad/s) vao hai diu mot doan A
mach gom tu dién c6 dién dung C mac ndi tiép vsi  0,0175 :
2 , o012 2 1 , 0,0135 J----deeereeteree e
blen tro R. Biét F—U—E'FW? trong do, 0,0095
dién 4p u gifta hai diu R dugc do bang dong ho do  0,0055 |4 : iz(lomfz)
dién da nang hi¢n s6. Dya vao két qua thuc nghiém 0, 0015 i ';
do duoc trén hinh vé, hoc sinh nay tinh dugc gia tri 0,00 1,00 2,00 3,00 4,00
cuaCla
A.195 10°F. B.5,20.10 °F. C.5,20.10° F. D"1,95.10° F.
Huwoéng déan
e i et - 21 L Ly
U U; oC° R
Thay hai diém c6 toa do (1,00.10°%; 0,0055) va (2,00.10/% 0)0095)Fa0 hé thic I ta duoc:

0,0055= 2. [1+ 1 1oo.106j 1. 4o°
Uz 314°C 0,0055", 31472

= =
2.10°°
0,0095:%(1+L_2'00.106J 0,0085 14 0

= C=195.10"°(F)

u? 314C? 314C2
BAI TAPTU LUYEN

Cau . Két qua sai sb tuyét dbi aa’ mot phép do 1a 0,0609. s6 chir s6 c6 nghia 1a

Al B. 2. C. 4. D. 3.
Cau 2. Két qua sai sb tuyét ddi ciia mdt phép do 13 0,2001. sb chit sb co nghia 1a

A1l B. 2. C. 4. D. 3.
Cau 3. Két qua sai so.tuyét doi cia mot phép do 1a 1,02. sb chit sé co nghia 1a

A. 3. B. 2. C. 4. D. 1.

Cau 4.D¢é do cong suat tiéu thy trung binh trén doan mach chi c¢6 dién tré thuan, ta can ding dung
cu do Ja

A. chi Ampe k& B. chi Von ké. C.Ampe ké va Vonké. D. Ap ké.
Cau 5£Pé do giartoc trong trudng dwa vao dao dong ciia con lic don, ta can dung dung cu do 1a
A. chixdong ho. B. ddong ho va thudc C. can va thuéc. D. chi thuéc.

Cau 6. D¢ do gia tc trong truong trung binh tai mot vi tri (khéng yéu cau xac dinh sai $6), nguoi
ta ding bo dung cu gom con lic don; gia treo; thudc do chidu dai; dong hd bam gidy. Nguoi ta
phai thuc hién cac budc:

a. Treo con lic 1én gia tai noi can xac dinh gia toc trong trudng g.

b. Dung ddng hd bim day dé do thoi gian cua mot dao dong toan phan dé tinh duoc chu ky T,
I3p lai phép do 5 1an.

c. Kich thich cho vat dao déng nho.

d. Dung thuée do 5 14n chidu dai ¢ cua day treo tir diém treo téi tAm vat.
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5 A ’ - [ Ao . A \ N - A . ’
e. Str dung cong thic g = 4n’ ? de tinh gia toc trong truong trung binh tai mot vi tri

f. Tinh gia tri trung binh ¢ va T

Sép xép theo thir ty ding cac budc trén:

A.a Db, cdef B.a, d,c Db, fe. C.ac,bdef D.a, c,d,b,f e
Ciu 7. Dé do cong suat tiéu thy trung binh trén dién tro trén mot mach mac ndi tiép (chua lap
san) gdm dién tré' R, cuon day thuan cam va tu dién, ngudi ta ding thém 1 bang mach ; 1 ngudn
dién xoay chiéu ; 1 ampe ké ; 1 von ké va thuc hién cac budc sau

a. nbi nguon dién vai bang mach

b. lap dién tro, cudn day, tu dién mac ndi tiép trén bang mach

c. bt cong tic ngudn

d. mic ampe ké néi tiép véi doan mach

e. lap von ké song song hai dau dién tro

f. doc gia tri trén von ké va ampe ké

g. tinh cong suit tiéu thy trung binh

Sép xép theo thir tyr dling cac budc trén

A.acb,defg B.a,c f bde0Q. C.b,d, ¢ fla.c0 Pnb,d e ac,fg.

Cau 8. Mot hoc sinh ding dong hd bim gidy dé do chu ky dae,dong diéu hda T ciia mot vat bang
cach do thoi gian mdi dao dong. Ba lan do cho két quasthoi gian cua.moi dao dong lan luot 1a
2,00s; 2,05s; 2,00s ; 2,05s; 2,05s. Thang chia nho nhét cua'@ng ho 14 0,0 1s. Két qua ciia phép do
chu ky duoc biéu dién bang

A. T =2,025+ 0,024 (s). B. T £2,030 % 0,024 (s).

C. T =2,025 0,024 (s). DT =23030'+ 0,034 (s).

Cau 9. Mot hoc sinh 1am thi nghiém do chu ky dae,dong cia con lic don. Dung dong ho bam gidy
do 5 1an thoi gian 10 dao dong toan pham landhrotla 15,45s; 15,10s; 15,86s; 15,25s; 15,50s. Bo qua
sai s6 dung cu. Két qua chu ky dao déng 1a

A. 15,43 (s) £ 0,21%. B. 1,54 (s) = 1,34%.

C. 15,43 00 = 1,34% D. 1,54 00 + 0,21%.

Cau 10. M6t hoc sinh 1am thilnghiém do gia toc trong trudng dwa vao dao dong cua con lic don.
Duing dong ho bam gidy@othoiigian 10 dao dong toan phan va tinh dugc

A. 9,899 (M/s?) £¢h,438%. B. 9,988 (m/s?) + 1,438%.

C. 9,899 (m/s%) + 2,776%. D. 9,988 (m/s?) + 2,776%.

Cau 11. Mét hoc sinh 1am thi nghiém do gia toc trong truong dua vao dao dong ciia con lic don.
Dung @6hg ho bam gidy do thoi gian 10 dao dong toan phan va tinh dwoc két qua t = 20,102 +
0,269 (s). Ding thuwdc do chiéu dai day treo va tinh dugc két qua L = 1 + 0,001(m). Ly n°= 10 va
bo qua'sai s6 cua’sd pi (). Két qua gia toc trong truong tai noi dat con lic don 1a

A. 9,899/(m/s%) + 0,142 (m/s?). B. 9,988 (m/s%) + 0,144 (m/s?).

C. 9,899 (m/s?) + 0,275 (m/s?). D. 9,988 (m/s?) + 0,277 (m/s?).

Cau 12. Mot hoc sinh dung can va ddng hd bim gidy dé do do cing cua 16 xo. Ding can dé can
vat nang va cho két qua khéi lugng m = 100g + 2%. Gén vét vao 16 xo va kich thich cho con lic
dao dong roi ding dong hd bam gidy do thoi gian t caa mot dao dong, két qua t = 2s + 1%. Bo qua
sai s cua sb pi (). Sai s twong ddi ciia phép do do cimg 16 xo 1a

A. 4% B. 2% C.3% D. 1%

Cau 13. Bé do tc do truyén song v trén mot soi day dan hdi AB, nguoi ta ndi dau A vao mot
ngudn dao dong c6 tan s6 f= 100 (Hz) + 0,02%. Pau B duoc gin cb dinh. Nguoi ta do khoang
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cach gitra hai diém trén day gan nhat khong dao dong véi két qua d = 0,02 (m) £ 0,82%. Toc do
truyén song trén soi day AB 1a

A. v =2(mls) + 0,84%. B. v =4(m/s) + 0,016%.

C. v =4(m/s) + 0,84%. D. v=2(m/s) = 0,016%.
Cau 14. DBé do tc do truyén song v trén mot soi day dan hdi AB, nguoi ta ndi dau A vao mot
nguon dao dong co tan s6 £= 100 (Hz) = 0,02%. Dau B dugc gan cd dinh. Ngudi ta do khoang
céch giita hai diém trén day gan nhat khong dao dong véi két qua d = 0,02 (m) + 0,82%. Toc do
truyén song trén soi day AB 1a

A. v =2(m/s) + 0,02 (m/s). B. v=4(m/s) + 0,01 (m/s).

C. v =4(m/s) £ 0,03 (m/s). D. v =2(m/s) £ 0,04 (m/s).
Cau 15.Mét hoc sinh xac dinh dién dung cua tu dién 1
bé‘tng cach dat dién ap u = Ugcosot (Ug kh@ng ddi, u?
= 314 rad/s) vao hai dau mot doan mach gom tu dién
c6 dién dung C mac ndi tiép voi bién tro R. Biét o175
1_2, 2 1
U2 U2 U2eC? R’
hai dau R duoc do dién da ning hién s6. Dua vao két
qua thuc nghiém do dugc trén hinh v&, hoc sinh nay
tinh duoc gia tri cua Ug 13?2

A.50V. B.52,4 V.

C.358V. D.36,5V.
Cau 16. Mot hoc sinh lam thi nghiém do budc song"el@nguUOn sang bang thi nghiém khe Young.
Khoang cach hai khe sang 1 1,00 + 0,05 (mm). Khoang céch tir mat phang chira hai khe dén man
do duogc 1a 2000 + 1,54 (mm); khoang cach 10, van'sang/lién tiép do dwoc 1a 10,80 = 0,14 (mm).
Két qua budc song bang

A. 0,60pm + 6,37%. B. 0,54um + 6,22%.

C. 0,54um =+ 6,37%. D10,6pm + 6,22%.
Cau 17. Mot hoc sinh lam thi fighiém do. budc séng ciia nguon sang bang thi nghiém khe Young.
Khoang cach hai khe sang 14 }/00%% 0,05)(mm). Khoang cach tir mat phang chira hai khe dén man
do dugc 1a 2000 £ 1,54 (mm); khoang cach 10 van sang lién ti€p do dugc 1a 10,80 + 0,14 (mm).
Két qua budc song bang

A. 0,600pm £ 0,038pm. B. 0,540pum + 0,034um.

C. 0,540um + 0,038um. D. 0,600um =+ 0,034pum.

(Qw)”

trong d0, dién ap U gitta 00135

0,0095

0,0055

%(10’59’2)

>

0,015

0,00 <1700 “2,00 3,00 4,00
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