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Loi néi dau
Vit Iy hoc la mot mon khoa hoc thuc nghiém. Thuc hanh vdt ly la mgt khdu
quan trong trong viéc rén luyén cho sinh vién kha nang vin dung cdc kién thirc vio
thuee tién, trang bi cho cdc phwong phdp va ky néing thwe hanh vat Iy, diy ciing la
khau gitp cho sinh vién cé kha nang xdy dung thi nghiém dé kiém chieng Iy thuyét
va rén luyén cho sinh vién nhiing dirc tinh cdn thin, khéo léo can thiét ciia ngwoi
dwgc si sau nay.

Chiing t6i di chon loc nhitng bai thwe hanh vira c6 tinh chit gitp sinh vién
hiéu sdu thém nhitng phan da hoc trong gido trinh vit ly dai cwong, vira mang tinh
chit phuc vu nganh Duwoc, vi thé cdc phwong phdp va dung cu, mdy méc ding trong
tai liéu nay la nhitng dung cu, mdy moc thong dung trong cdac phong thi nghiém va
trong thuc té nganh Dwoc hién nay.

Noi dung gido trinh nay dwoc chia ra thanh hai phén:

Phin mé ddu nham giip sinh vién hiéu ré muc dich, yéu ciu va cdch tién
hanh nhitng bai thuc hanh vt ly; dong thoi gidi thiéu nhitng vin dé chung vé sai
$6, cdach xir Iy s ligu, cdch viét két qua va cdch vé do thi thwe nghiém.

Phdn thir hai la 11 bai thue hanh vé Co — Nhigt — Di¢n — Quang — Phong xa
phuc vu nganh nghé.

Néi dung méi bai dwgc viét ngin gon, chii yéu nham lam ré muc dich, nguyén
tic co ban va cdch thire tién hanh thi nghiém. Sinh vién cé thé siv dung gido trinh
vit Iy dai cwong va cdc tai liéu tham khdo khdc dé hiéu that ré ly thuyét truéc khi
thwe hanh, dong thoi dé chudn bi trd 1i cdc cdu héi néu ra cho tirng bai.

Tai liéu nay chu yéu dung cho sinh vién nganh Dwoc, tuy nhién sinh vién cdc
nganh khdc ciing cé thé ding lam tai liéu tham khdo.

Chiing téi rit mong nhgn dwoc sw gop y ciia cic dong nghiép, cdc ban sinh
vién dé tai liéu ngay cang dwgc hoan thién hon. Xin chan thanh cim on.

Thai Nguyén, ngay 27 thang 2 nam 2008

Cac tac gia



NHUNG QUY PINH CHUNG

1. Trude khi thuc hanh phai phai chuan bi ki & nha, tra 161 duoc cac cdu hoi, nim
duge muc dich va cach tién hanh cta tung thi nghiém. Trudc mdi bai thuc hanh g1do
vién s& kiém tra 1y thuyét, néu thay khong chuan bi, gido vién khong cho lam thuc
hanh.

2. Phai c6 mit tai phong thi nghiém dtng gio, dé cap sach va ngdi dung chd qui
dinh, tuyét doi gilt trat ty ki luat. Nhom truong kiém tra dung cy, may do ... néu ¢o gi
hong phai bdo ngay cho can bd phu trach phong thi nghiém.

3. Trong khi thyc hanh phai tuyét d6i tuan theo sy hudng din cta giang vién va
can bd phu trach phong thi nghiém, phai dam bao an toan, tinh chinh x4ac va phai can
than, khong lam hu hong, chdy cac may do dién hodc cac dung cu dé v& khac, khong
duoc mac vao nhitng 6 dién khong duoc phép, khong duogc tu tién st dung cac dung
cu, may méc khi chua dugc huéng dan, phai giit vé sinh phong thi nghiém, luén ludn
gilr trit ty, yén ling, gon gang, sach s&. Cim an udng, hut thudc trong phong thi
nghiém. Can b hudng dan c6 thé dinh chi budi thi nghiém ddi véi sinh vién vi pham
noi qui phong thi nghiém. Cam 1am thi nghiém mot minh khi khong cé gido vién va
nhan vién phong thi nghiém.

4. Sau budi thi nghiém, mi nhom sip xép dung cu vao chd cii va ban giao thiét
bi cho can bd quan 1i day du, moi truong hop hong, mat déu phai boi thudng. Mbi sinh
vién phai ndp bai bao cdo thi nghiém cho gido vién phu trach sau khi lam thi nghiém.

5. Lam du cac bai thuc hanh, néu thiéu phai xin phép 1am bu ngay, chi sau khi
hoan thanh céac bai thyc hanh méi dugc quyén du thi cudi hoc ky.



HUONG DAN THUC HANH VAT LY PAI CUONG
1. Muc dich thwe hanh vat ly:
Ddi véi céc sinh vién Dugc, thuc hanh vat ly nham cac muc tiéu sau:
- Hiéu siu thém phan 1y thuyét da hoc trong chuong trinh vat 1y dai cuong.
- Ndm virng nguyén tic ly thuyét cua phuong phap thyc hanh.

- Lam quen va biét cach sir dung cac dung cac, may thong thudng, k§ ning va
kinh nghiém str dung c4ac dung cu don gian nay s& rat bd ich khi tiép xuc vdi cdc may
phire tap hon trong thuc tién nganh nghé.

- Biét phuong phap lam cong tac thuc nghi¢m: Xac dinh muc dich thi nghiém,
phuong phap dat muc dich d0, lya chon va chuan bi, ghi chép két qua, tinh toan xir Iy
céc so licu, viét bao céo thi nghiém.

- Rén luyén duc tinh va tac phong cua ngudi Dugce sy: Trung thuc, khach quan,
than trong, chinh xac.

2. Hréng din 1am mét bai thye hanh ly:

2.1. Chuén bij:

Poc ky bai thi nghiém & nha truwde khi lam thyc hanh dé 1am vimg myc dich, yéu
cau, trinh tu tién hanh, nguyén tc cAu tao va cac van hanh céc dung cu, thiét bi thi
nghiém.

2.2. Tién hanh thi nghi¢m:

1. Xem k¥ ciu tao, tinh nang, do chinh xac cua dung cu: can than trong va nhe
nhang.

2. Lam theo timg budc tién hanh do ting bai quy dinh. Céc s6 liéu thuc nghiém
ghi vao so thyc hanh 6 rang, sach s& dé dung khi tinh toan. N6i chung mdi dai luong
do tir 3 1an tro 1én. Tinh két qua thuc nghiém theo cach tinh cia ting bai.

3. V& d6 thi (néu co).

4. Nhan xét va két luan.

Co thé so sanh két qua thu dugc véi 1y thuyét, voi két qua cua cac sach, cia
nhiing nguoi khéc.

Can néu 13 trong bai thi nghiém di 1am, sai s gdy nén béi nhitng yéu td nio
dang ké, c6 thé giam bat hay loai trir ching khong, ¢ thé cai thién phuong phap d6
nhu thé ndo. Nhimg kinh nghiém c6 dugc trong qua trinh thyc nghiém.

Cong viéc nhan xét va két luan 1a mot khau trong yéu khong thé thiéu dugc sau
khi 1am thi nghiém. N6 giup ta suy nghi phan tich, tong két va khang dinh phuong
phap, két qua do. Phan nay thé hién rd ning luc tu duy cta nguoi 1am thi nghiém.



5. Kiém tra, thu don vé sinh dung cuy, ban ghé. Ban giao dung cu cho cén bd
phong thi ngiém. Béo cao s6 liéu thu dugc sau khi thi nghiém cho thay gido hudng
dan.

6. Lam bao céo thi nghiém.

Sau mdi bai thuc hanh, sinh vién phai viét mot bai bao cao (MJi ngudi viét mot
ban riéng). Bai nay dugc ndp vao bai thyc hanh tiép theo (cac sb liéu thuc hanh bao

céo cho thay gido hudng din ngay sau budi thue hanh).

Noi dung bai bao cdo thi nghiém phai lam theo mau sau:

BAO CAO THI NGHIEM
Bai 0 ....
Ho vaten: ..o
Lop: oo T6 (MhOM): oo, Piém danh gia cuia GV
Ngay thuc hanh: ...........cccoooiiiiiii
Giang vién huéng dan: ......................ooeo....

I. MUC PiCH THI NGHIEM

II. TOM TAT NGUYEN TAC LY THUYET VA CAC BUOC TIEN HANH.

I1I. BANG SO LIEU THU BUOC VA KET QUA

1. Bang so liéu

2. V& d6 thi (néu co).

3. Két qua: Tuy thudc vao yéu cau clia bai ma xir Iy s6 liéu, néu nhan xét va
bién luan két qua

IV. TRA LOI CAC CAU HOI TRONG GIAO TRINH: (Phai tra 161 day du cac
cau hoi ¢ phan

3. Phwong phap tong quat vé ding may:
3.1. Khi dung may tim thwe hanh, ngudi sinh vién phai:

- Poc ki nhitng 101 chi din vé cach dung may, ghi trong cac bai thuc hanh hoic
trong cac lo1 chi dan dit canh may.

- Nhén biét tat ca cac bd phan ciia may.

- Dung may theo ding 5 giai doan ghi dudi day va theo k¥ thuat ghi trong tai licu
"Chi dan st dung" cia tirng may.

3.2. Niam giai doan ding may bit budc phai tuin theo:

3.2.1. Nhan biét:



Piéu kién sir dung va dic diém cua may. Thi du: May dung dién 110V hay 220V;
D0 chinh xac ctia may la bao nhiéu?

3.2.2. Kiém diém:

Trudce khi cho méy chay, cac diéu kién dung méay da hoi du chuwa? (néu khong
phai moi can bd phong thi nghiém giai quyét). Tat ca cac bd phan diéu khién déu o vi
tri khoi dau.

3.2.3. Diéu chinh:

Cho maéy chay va diéu chinh may theo dtng ki thuat hudng dan dung may dé co
thé thu duogc két qua ding.

3.2.4. Dung may:

Dung may theo ki thuat chi dinh (theo tai liéu hay do can by phong thi nghiém
huéng dan).

3.2.5. Bdo dwong sau khi dung:

Dat tit ca cac bd phan diéu khién tré lai vi tri ban dau. Tat may. Lau rra may
moc va dung cu. Ban giao may cho can b phong thi nghi¢m.



Bai mé dau
SAI SO VA CACH TiNH PO THI VAT LY.
1. Sai so:
1.1. Do lwong va cdc logi sai so.
1.1.1. Po luwong:

Do luong mdt dai lugng vat 1y 1a tién hanh so sanh dai luong can do véi dai
lugng cung loai dugc chon lIam don vi.

Phép do céac dai lugng vat 1y duoc chia 1am hai loai: phép do truc tiép va phép do
gian tiép. Trong phép do truc tiép, dai luong cin do dugc so sanh truc tiép voi dai
lugng dugc chon lam don vi. Thi du: Po chiéu dai bﬁng thudc ... Trong phép do gian
tiép, dai luong can do duoc xac dinh thong qua cac cong thirc vat Iy néu 1én mdi quan
hé gitra dai lugng nay vai dai lugng do truc tiép Thi du: gia tdc roi tu do co thé duoc

xéac dinh gian tiép nhd cong thic: g = ;g* thong qua hai phép do tryuc tiép 1a do do dai
quang duong h va thoi gian roi t.
1.1.2. Pinh nghia va phan loai sai 5.

Khi do cac dai lwong vat 1y vi nhiéu 1y do khach quan va chil quan, ta khong thé
nao dat dugc do chinh xac tuyét ddi. P sai léch gifra gia tri do dugc va gia tri thuc
cua dai lugng can do goi la sai $0.

Sai s6 duge chia 1am 2 loai co ban: Sai s hé thong va sai s6 ngau nhién.

1.2. Sai s6 hé thong:

Sai s6 hé thdng 1a sai s6 gy boi nhitng yéu té tac dong nhu nhau 1én két qua do,
c6 gia tri khong doi trong cac lan do, dugc tién hanh bﬁng cung mdt dung cuy, theo
cung mot phuong phép.

Thi du: Dung qua cin c6 sai s6 0,01g dé can vat, khéi luong vat bao gid ciing
tang (hay giam) mot lugng 1a 0,01g.

Khi 1am thi nghiém can cb gang loai trir hay giam t6i da sai s6 hé thong. Mubn
vy can biét cac loai sai sb hé thong méc phai va khir chung. Thuong chia sai sb hé
théng thanh ba nhom:

1.2.1. Sai s6 h¢ thong biét ré6 nguyén nhin nhung khéng biét chinh xdc gid tri:

Sai s6 méc phai thudc loai nay 1a do do chinh xac ctia dung cu chi dat mot gid tri
nao dé6. Dbi voi mdi dung cu, ta chi biét duogc sai s6 hé thong 16n nhat cd thé méic phai,
thudng duoc ghi ngay trén dung cu. Thi du trén thudce do chiéu dai ghi 0,001m, nghia
1a sai s6 cuc dai cua thude 13 0,001m. O mot sb dung cu (ca déng ho do dién) sai s6 hé

thong cuc dai dugc xac dinh dua trén cap chinh xac cua dung cu. Thi du trén von ké
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ghi 0,5 (cip chinh xac 14 0,5), nghia 1a sai s6 hé thong mac phai khi dung von ké 1a
bang 0,5% toan thanh chia. Vi nhimg dung cu khong ghi cap chinh xac, thuong quy
ude sai s6 hé théng cuc dai béng mot ntra (hay mdt) gié tri chia nho nhét cta dung cu.
Thi dy, can phan tich c6 gia tri chia nho nhat trén don can 1a 0,2mg, vay sai sd hé
théng cuc dai cua can 1a 0,1mg.

Khong thé khir dugc loai sai s6 hé théng nay, chi c6 thé giam bang cach thay
dung cu c6 cip chinh xac cao hon hay thay d6i thang do trén dung cu (véi dung cu do
dién).

1.2.2. Sai s6 hé thong biét chinh xdc nguyén nhén va dé lon:

Chang han khi chua c6 dong dién chay qua, kim ciia Ampe ké khong chi s6 0 ma
da chi 0,1A. Nhu véy cac két qua doc trén Ampe ké nay déu 16n hon gia trj thuc 0,1A.
Sai s6 hé théng kiéu nay chi c6 thé khir bang cach hiéu chinh (cong hay trir) két qua.
Chinh vi vay, truéc khi do phai kiém tra "diém khong" cua dung cu.

1.2.3. Sai s6 hé thong miic phdi do tinh chit vit do:

Thi du khi do khéi luong riéng ctia mot chét rin dua theo cong thirc:

Trong d6 m 1a khéi luong cua vat lam bang chat d6, duoc do bang phép can. V 1a
thé tich cua vat do dugc bang lugng nude trao ra khi nhing chim vat vao lo picnomet.
Nhung néu vat khong dong nhét (bén trong vét cé nhimg khoang trong) thi thé tich thé
tich do duogc 16n hon thé tich thuc cua vat. Do d6 khéi lugng riéng s& nho hon khdi
lugng riéng thuc cua vat.

Loai sai s6 hé thong nay khong thy rd ban chat va do 16n, song c6 thé lam sai
léch hin két qua do. C6 thé giam sai s6 loai ndy bang cach thay d6i diéu kién do, nhu
do trén nhiéu vat khac nhau lam bang cing mot chat.

Nhu vay chi c¢6 sai s6 hé théng nhém thr nhét 14 khong thé khtr dugce hoan toan.
Vi thé, sai s6 hé thong mac phai trong phép do, it nhat ciing phai bang d6 chinh xac
cua dung cu (hay sai ) dung cu).

1.3. Sai so ngdu nhién:

Sai s0 ngau nhién gy bdi nhitng nguyén nhan chi quan va khach quan rat khac
nhau tic dong mot cach ngau nhién 1én két qua do. Khac voi sai s6 hé thong, sai so
ngiu nhién c6 d6 16n va ca ddu khac nhau trong céc lan do.

Khi sai s6 hé thong nho c6 thé bo qua, sai sé ngau nhién 13 nguyén nhan 1am
phan tan két qua quanh gia tri thuc.

Sai s6 ngau nhién tuan theo quy luat thong ké d6i v6i hién twong ngiu nhién.

1.4. Mt s6 vin dé co bén trong ly thuyét xdc suit:



1.4.1. Khai ni¢m vé xdc sudt:

- Tan suét: Tan suat dé xay ra hién tuong A 1a dai luong do bang ti sd gitra s6 lan
xuét hién hién tuong A trén téng s6 1an thur:

na

N
na: 6 1an xuét hién hién tuong A.
N: Tong s6 lan thir.

- Xéc xuat: néu tang so lan thir N 1én vo cung thi dai luong na s€ tién t61 mot gidi
han, d6 1a xac xuat dé hi¢n tuong A xuat hién. Ta co:

9 l‘lA _
}g_gnwﬁ—p(A)

1.4.2. Sw phén bo cdc két qud ciia phép do:

Gia st do can than nhiéu 1an mot dai luong c6 gid tri thuc X b?lng cung mat
phuong phép, trén cung mot dung cu. Dung dd thi biéu dién sd 1an xuit hién ctia mot
gia tri do theo chinh gia tri do. Khi sb 1an do du 16n va dung cu do c6 do chinh xéc
cao, ta s& dugc dd thi c6 dang hinh chudng, d6i ximg qua truc thang dimg tai X va dat
cuc dai tai diém nay. Pudng cong ndy goi 1a dudng cong phan bb. C6 thé dua vao ham
f(x) biéu dién duong cong nay goi 1a ham mat do xac xuat. Khi c6 mot diém trén
duong cong (xoay chiéu) co hoanh do 13 gia tri mot két qua do va tung d6 1a s6 lan
xuat hién két qua do.

Néu chon x = 0, duong cong phan bd d6i xtng qua truc tung va truc hoanh s&
biéu dién sai s ngu nhién (k¥ hiéu Ax,). Phan bd nay goi 1a phan bd chuan (Phan b

Gauss).
fix: fi>:
4 A
/] \ ;
’/ ‘\\ ,/
// \ &
FTa— A .
‘ o 0 X X



Trong thuc nghiém con c6 thé gip mot vai sy phan bd khac, nhung phan bd
Gauss 13 ph6 bién hon ca.

1.4.3. Trung binh s6 hoc cua dai luwong do:

Gia st dai lugng nao dé co gia tri thuc X. Do truc tiép n lan, dugc cac két qua

sau: Xi, X2,... Xy

Trung binh sb hoc (tri trung binh) cua dai luong d6 1a:

Khi s6 1an do n 13 v6 ciing 16n thi X =X . Néun da 16n thi x =~ X . Vi thé, trung
binh s hoc 14 gi4 tri gan dung nhét (t6t nhat) cua gi tri thuc X.

1.4.4. Sai s6 toan phirong trung binh (d6 léch chuan):

Sai s6 toan phuong trung binh ctia mot phép do riéng biét ¢ dugc dinh nghia boi
cong thic:

- *
o=limo

n->®

i (x; - X)’ i e’

n n

.

Véi: o

(2)

Trong do: e; = x; - X. Trong thuc té thuong gia tri thuce (X) cua mot dai lugng 1a
khong biét duoc, nguoi ta chi biét duoc gia tri trung binh ( ;) clia no, vi thé gia tri e; =
X; - X dugc thay bang:

diZXi-x

( gid tri d; duoc goi 1a do 1éch), cong thirc (2) s€ 1a

(3)

C))

Cong thic (4) c¢6 chira tong cac binh phuong. Diéu d6 giy kho khian khi tinh
toan. Vi thé, trong thuc té khi khong doi hoi sy chinh xac qua cao, ta c¢6 thé 4p dung
cong thirc gan ding sau:
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S

1
n___
2

*

S=0~0 =

&)

o

Trén dudng cong phan bd, khi chon x = 0, duong cong c6 diém udn tai X = +o.
Viy o 1a thuéc do do rong cua duong cong phan bd. D& dang nhén thay rang, sai s6
toan phuong trung binh (hay con goi 1a do 1éch chuan S) ctia mot phép do phan anh do

chinh xéc (hay d¢ tdn man) ctia phép do.

1.5. Sai so tuyét déi va sai so twong doi:

Néu d loai trir sai s6 do 161 1am, trong phép do chi con méc phai sai s6 hé théng
va sai s6 ngdu nhién. Khi d6 sai s6 tong hop (con goi 12 sai sé tuyét ddi) duge quyét
dinh boi 2 loai sai s6 trén.

Goi sai sb tuyet dbi 1a Ax, sai s6 hé théng 1a - Ax, sai sb ngau nhién - Ax,. Ta cé:
Ax = Ax, + Ax, (6)
Sai s6 Ax, dugc tinh theo cong thuc:
t,.S
Ax, = N
Jn
Trong d6 S (hay o) tinh theo cong thirc (4) hodc (5). t, = tri sb (goi 1a chi sb
student) phu thudc vao s6 bdc tir do: k =n - 1 (n 12 s6 1an 1am thi nghiém) va vao do
tin cay (hay xac suat) a . Gia tri t, tra trong cac bang thong ké (bang student).

Thi du:
K=n-1 1 2 3 4 5 6

7 8 9 10 |20 |KI6n

t, (V6ia=095)[127 [43 (32 (28 [26 (25 [24 [23 |23 |22 |21 |20

t, (V6ia=0,99)[637 (9.9 [58 |46 |40 [37 (35 (3.4 [33 [32 (28 [28

Sai s6 hé thong - Ax, thuong do do chinh xac ctia dung cu do quy dinh hay quy
udc bang mot nira (ciing ¢ thé bang mot) gia tri nho nhét ¢ thé doc duogc trén dung
cu do. Khi phép do khong doi hoi do chinh xé4c cao qua, gia tri Ax,, nhd hon so voi Ax,

mot cach gan ding c6 thé xem :
11



AX = AX, (8)
Sau khi da tinh dugc Ax, gid tri thyc cua dai lugng do s€ bﬁng:
X=x £ Ax 9)

Pé xét d6 chinh xac ciia mot phép do nguoi ta con dua vao mdt dai lugng goi 1a
sai s6 twong ddi, ky hiéu la:

Vi X ~ X va ¢ tinh ra phan trim nén ta c6
Ax

e= —.100%
X

1.6. Tinh két qud phép do truc tiép:

Gia st ti€n hanh n lan do tryc ti€p trong di€u kién giong nhau, dugc cac két qua:
X1, X2, . . . » X5 P€ Xac dinh két qua cudi cung cua dai luong can do, phai qua cac budc
sau:

1. Tinh x theo (1) .
2. Tinh d;=x; - x , 01 tinh Y d hay > |d,|. Tt d6 tinh o(S) theo cong thirc (4)
i=1 i=1

hoic (5). Biét o (hay S), xac dinh sai s6 ngiu nhién Ax, xét theo (7).
3. Xéc dinh sai s6 hé théng Axh
4. Xac dinh sai s6 tuyét dbi theo (6) hoic (8).
5. Tinh sai s6 twong ddi € theo (10).
6. Két qua cudi cung duogc viét dudi dang:
X = x+ AX (bao gém ca don vi vat 1y cua dai lugng do).

Nhitng gia tri d3 do va tinh toan can dua vao nhitng bang gém nhiéu hang va cot
d4 bd tri hop 1y va gon gang.

1.7. Sai s6 ciia phép do gidn tiép:

Nhu phan trén da néu, trong thuc té nhiéu dai luong phai do gian tiép. Gid tri gan
dung nhat cua dai lugng do gian tiép duoc tinh tir gia tri gin ding nhat cua dai luong
do tryc tiép theo cong thirc vat 1y lién hé gitra chung.

Thi du:

Van tdc cta chit diém chuyén dong déu duoc tinh theo cong thirc:
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Viy sai s6 ctia van tdc, va trong trudng hop tong quat, ciia mot dai luong do gian
tiép duoc xac dinh nhu thé nao?

O day chi xét truong hop cac dai lugng do truc tiép 1a doc 1ap, vi thé sai sd cua
chung ciling ddc lap.

Gia thiét coi dai luong do gian tiép 1a mot ham sb (y) cua dai luong do truc tiép
(X1, X2 . . . ). Khi d6 sai so sai s6 tuyét d6i ciia dai luong do gian tiép (Ay) dugc xéac
dinh theo sai sb tuyét ddi cua céc dai luong do truc tiép (AXy, AX;.... ). Nguoi ta chung
minh dugc su lién h¢ gitra ching nhu sau:

Y Ay
X] £ Xo Ax;+ AX,
X1.X2 X1. AXZ + X. AX]
X X, . AX, +X,.AX,
2
X, AX;
Lnx Ax
X
e e*. Ax

Can chu ¥ rang: Trong cic phép tinh sai s6 thyc nghiém, nguoi ta thay dau (-)
bang dau (+) dé tranh trudng hop c6 thé xay ra "hai cai sai thanh mot cai dung".

2. Nhirng phép tinh gin ding:

2.1. Nhiing sé gan diing:

2.1.1. Bdc mét so.

Sb A bat ky c6 thé viét duéi dang:
A=a.10"

Trong d6 1 <a <10, n 1a s6 nguyén duong, am hodc bang 0. Ta no1 s6 A c6 bac
n va da dugc viét duoi dang chuan hoa.

Thi du:
1250 = 1,25. 10° ¢ bac 3
9,21=9,21.10° c6 bac 0

0,026 =2,6.10 ¢ bac -2
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2.1.2. Chi sé tin cdy, nghi ngo va khéng tin cdy:
Gia sir trong phép do thé tich ciia mot vat ta thu duogc két qua:
V=(216 +3) cm’

Nghia 1a: 213 cm’ < V < 219 cm’. S6 6 cing béc véi sai sb (bac 0) 1a sé khong
chac chan, con céc s6 2 va 1 1a nhiing s6 chac chan dung. RO rang can clr vao sai s6 co
thé danh gid mot chit s6 c6 dang tin cay hay khong.

Nhitng chir s6 c6 bac 16n hon bac cua sai sO 1a nhiing chir s6 tin cdy (Chac chan
ding).

Nhiing chir s6 c6 bac bang bac cua sai s6 1a nhitng chit s6 nghi ngo (khong chac
chan).

Nhitng chir s6 c6 bac nhd hon bac cuia sai s6 1a nhitng chir s6 khong tin cay.

Thi du: sau khi do va tinh toan duoc két qua ghi trong bang sau:

) Chir sb Chir sb Chir s6 khong
Trung binh Sai s0
tin cay nghi ngo tin cay
12567 20 1-2-5 6 7
0,365 0,003 3-6 5
12,606 0,2 1-2 6 0-6

Mot con sb bao gdm ca sb tin cdy, nghi ngd 1a con sd gan ding. Trong thuc
nghiém, ta ludn thu duoc nhitng s gan dung.

2.2. Nhitng quy tdc tron sé.

Khi do dac ciing nhu khi tinh toan thuong gip nhimng sb 1é. Tuy truong hop cu
thé, ta bo bét mot vai chit s6 & cudi con sd. D6 1a viée 1am tron sb. Dé viée lam nay
khong anh huong dén do chinh xac cua két qua do, ta phai tudn theo nhitng quy tic
1am tron sd.

2.2.1. Lam tron so cho sai so.

Nhu ta d3 biét, cong thic tinh d6 1éch chuan:

chi 14 gan ding khi sé 1an do khong du 16n. Ngudi ta di tinh toan dugce véin < 9 thi
sai sO mac phai khi xac dinh S 1a vao khoang 25%. Xuat phat tir thyc té nay, thong
thudng trong sai sb chi giit lai mot chir s6 khéc 0.

Song trong tinh toan sai s6 c6 thé gdm nhiéu chit s6. Khi d6 ta phai lam tron sai
sd theo quy tic x4c sudt tin cdy khong bi giam di. Mubn xac suét tin cdy khong bi
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giam, sai s6 phai dugc lam tron theo chiéu hudng ting: chit s6 giit lai s& duoc ting mot
don vi khi nhing chit s6 sau n6 khac 0.

Thi dy lam tron nhing sai sb: 0,164; 0,82; 0,075; 1,8 con mot chit sb khac 0 la:
0,2; 0,9; 0,08; 2.

2.2.2. Lam tron so cho mot con so.

Gia st c6 mot con sd (khong phai 13 sai s6) nhu gia tri trung binh cua két qua do
ching han. Sau khi di tinh sai s, nhirg con sé nao dugc giit lai trong con sd trén
duogc giir lai hay duoc bo di va bo di theo quy tic ndo? Mubn viy, trudc hét phai xét
nhimg chit s6 c6 nghia va vo nghia.

2.2.2.1. Nhitng chur sb cb nghia va vo nghia:

Nhitng chit s6 c6 nghia la nhiing chit s0 tin cdy va nghi ngo (nhiing chit s6 s6 co
bac 16n hon hodc bang bac sai s0).

Nhitng chit s6 vo nghia 1a nhitng chir s6 khong tin cdy va nhiing chir s6 0 dimg
dau sd ngay trudc va sau dau phay.

Thi du céc s6: 407 £ 5; 13100 = 100; 0,0172 £ 0,0001; 0,00826 + 0,00001 déu c6
3 chit s6 ¢co nghia la cac s6: 4-0-7; 1-3-1; 1-7-2; 8-2-6.

2.2.2.2. Nhitng quy tic 1am tron sd cho mot con sd:

Trong con so két qud, chi gilr lai nhitng chir s6 c6 nghia, con nhitng chit s6 khéac
dugc lam tron theo quy tac:

Chir s0 gifr lai cudi cung 1a khong d6i néu chit s6 16n nhat bo di <5.
Chir s0 gifr lai cudi cung taing nén mdt don vi néu chir s6 16n nhat bo di >5.

Neéu phan bo di chi ¢c6 mot chir s0 5 duy nhat thi chir s6 gitr lai cudi cung s€ van
gilr nguyén khi n6 1a so chan, va tang 1én mdt don vi khi 1€.

Thi du 1am tron dén hai chit s6 16 cac con sb sau: 275,163; 3,047; 6,1351; 0,485;
61,035.

Sau khi lam tron ta c6: 275,16; 3,05; 6,14; 0,48; 61,04.
2.3. Nhitng quy tic khi tinh todn va viét két qua khi thwe nghiém:

Khi tinh cac dai lugng do gian tiép, ta thuong thdy d6 chinh xac cua cac dai
lugng do truc tiép 1a khac nhau. Vi thé viéc thuc hién cac phép tinh vdi1 cac con s0
khong cung d6 chinh xac phai tuan theo quy tic ndo va két qua cudi cung s& duoc viét
ra sao?

Du¢i day sé dua ra mot s6 quy tac:

1- "Cac dai luong bang sé thu dwoc tir nhitng phép do tryc tiép hay tir nhiing
phép tinh dan xuat, chi dugc chta cac chit s6 co nghia nhu thé nao dé chit s6 sau cing
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1a sO gan dung, chir s6 ngay trudce n6 1a so chinh xac".

Thi du: khi viét 20,24ml, nhu vay s6 4 1a sb gﬁn ding, s6 2 1a s chinh xac (tin
cay) Khi do, két qua co thé 1a 20,23ml hay 20,25ml.

2- "Chit s sau cung cua mot dai luong, can duoc 1am tron sd (néu co)".
Thi du: 16,236 --> 16,24.

3- "Khi cong (hay trir) mdt s6 cac chir so, thi s6 cac chir s6 sau dau phay cua ket
qua chi dugc bang so cac chir s sau dau phay cua dai lugng ¢6 r s6 1€ nhat".

Thi du:15,27 + 16,0754 = 31,3454 = 31,35.

4- " Khi nhan (hay chia) thi két qua c6 sb chit s6 c6 nghia bang véi dai lugng nao
c6 s6 chir sb c6 nghi it nhat".

Thi du: 0,0123 x 24,62 x 1,07461 = 0,325.

O day sb thtr nhat co 3 chir s6 c6 nghia, s thir hai c¢6 4, sd thit ba co 6. Vay két
qua chi ¢6 3 chir s6 c6 nghia.

5- "Trong tét ca cac két qua trung gian can giit mot chir s6 16n hon 1a n6 doi hoi
theo quy tic & trén. O két qua cudi cung " chir s6 dy trir" d6 bi loai bo".

6- "Néu s0 liéu nao co6 so chit so6 sau dau phay (khi cng hay trir) hay so chit so
c6 nghia (khi nhan hay chia) 16n hon céac so li¢u khac, thi can lam tron s6 va gitr lai
mot chir sO du (xem quy tac 5)".

7- "Khi nhan (hay chia) voi cac dai luong logarit thi s6 chit s ¢ phan dinh tri
bang sb cac chit s6 c6 nghia c6 dd chinh xac kém nhat ¢ trong s6 nhan (hay chia)".

8- "Trong két qua cudi cting bao gio ciing c6 hai phan: gia tri trung binh va sai s6
(ké ca sai sb twong d6i). Thong thuong sai s6 1am tron con mot chir sé khac 0. Trj
trung binh chi gdm nhiing chir s6 c6 nghia va dugc viét dudi dang chuan hoa dé khong
chtra nhitng s6 0 v nghia dtng dau s6”.

Thi du: két qua thu duoc:
x =279,16 ; Ax = 0,27
y =0,062 ; Ay = 0,001
s& dugc viét:
X = x+ Ax = (2,792 +0,003).10
y=y+Ay=(6,2 + 0,1).10

va cdc sai sO twong doi:
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E == =— =~ o
x='X T279 Ol
A
e, = -0l 6%
y 6,2

3. Po thi vat Iy:
3.1. Muc dich ciia viéc vé do thi:

Trong vat 1y, phuong phap d6 thi biéu dién mdi quan hé giita hai dai lugng, dugc
xur dung rong dai vuc cadc muc dich:

- Giup ta nhin rd ngay quan hé phu thudc giita hai dai lugng ma nhiéu khi kho
thay trén bang so.

- Dya vao do thi thuc nghiém (thuong goi 1a do thi chuan do) dé tim mot dai
luong chua biét khi da biét dai luong kia. Thi dy, dua vao dd thi biéu dién sy phu
thudc cua ti trong vao néng do dung dich, ta co thé biét duoc néng do cua mot dung
dich nio d6 khi do dugc ti trong cia né. Pay 1a mot phuong phap rat thong dung trong
cong tac kiém nghiém dugc pham.

- X4c dinh mot sb dai luong nhu goc nghiéng, diém cit cua duong biéu dién, mbi
lién hé gitra hai dai lugng va cac tryc toa d v.v.. . Trén co s& dd thi c6 thé ngoai suy
mot gid tri nao d6 ma khong thé thu dugc truc tiép trong thi nghi¢m.

3.2. Cdch vé do thi:

3.2.1. Dung cu:

- Gidy ké 6 vudng (mdi 6 vudng la Imm?), ké logarit hay ban Ingarit.
- Thuéc ké chia dén mm va éke.

- But chi (thuong dung loai 2B).

3.2.2. Chon truc va ti l¢é xich:

Trong vat 1y truc hoanh bao gid ciing biéu dién dai lwong bién ddi doc lap
(nguyén nhan - bién 56), truc tung - dai luong phu thudc (ham sé).

Phai chon ti 1& xich trén céac truc do sao cho dd thi chiém toan bo khd giéy.
Thuong la?iy mot don vi chia trén hai truc c6 do dai xﬁp xi nhu nhau. Tranh thyc trang
cac diém thuc nghiém v€ qua gén nhau, trong lic d6 mot mién rong khac trén mat
phang toa do lai tréng. Nhu vay s& khé quan sat quy luat phu thudc.

3.2.3. Vé do thi:

- Lap bang bién thién: dua cac s lidu do dac va tinh toan (ké ca sai s6) vao bang
bién thién gom hai cot (dong) x va y ( x - dai luong bién d6i, y - dai luong phu thudc).

- V€ 0 sai sO: vO1 mOi1 gia tr1 x, =x, £Ax, dugc mot gia tr1 y, =y, £Ay, tuong
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mg. V& diém (x,, y, ) va céc sai sO ctia n6 nén mat phang db thi. Vi xac suat nao do,
gi tri thure s& nam trong hinh chit nhat tim 1a (x,, y, ), cac canh 1a 2Ax, , 2Ay, . Hinh
chir nhat nay goi 13 6 sai s6. C6 trudng hop Ax. hodc Ay, qua nhd, hinh chit nhat thu
vé 1a mot doan théng, vi v& 6 sai sd thuong lam dbi hinh nén chi khi nao that su can
thiét biét vé sai s6 méi vé cac 6 ndy.

Thong thudng nguoi ta vé cac diém 1a chd giao nhau cta hai doan thang vudng

gdc vai truc toa do tai cac diém x,, vy, .

- V& dudng cong bién thién: sau khi v& cac diém thir nghiém 1én mit phing toa
d6, v& “dudng cong tron try” t6t nhat (c6 thé 1a dudng thang) theo quy luat cac diém
d6. C6 thé mot vai diém léch khoi quy luat cac diém d6. Nhimg diém nay co thé loai
b6 do mic sai s6 16n (theo quy tic "loai bo sai s tho"). Can nhan manh, dudng cong
thuc nghiém biéu dién mbi quan hé gitra hai dai luong vat 1y phai tron tru, vi néu
nguoc lai, nghia 1a khi mot dai luong bién thién, dai luong kia di bién d6i dot ngodt. Su
bién d6i tron tru 1a kha ning phd bién xay ra trong thuc nghiém.

=

'

|
I R

)

- X
X

SV ¢6 thé v& db thi trén gidy ké 6 vudng hodc vé& trén may vi tinh, trong
Microsoft

Yy 1
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Bai so 1
PO KiCH THUOC VA XAC PINH THE TiCH
CUA CAC VAT RAN CO HINH DANG POI XUNG
I. MUC PiCH THi NGHIEM

1. Lam quen va su dung mot sb dung cu do d6 dai (thudc kep, thudc panme) dé
do truc tiép kich thudc clia mot s6 vat ran c6 hinh dang ddi xing.

2. Xéc dinh gian tiép thé tich cua cac vat.
3. Biét cach tinh sai s6 va két qua cua phép do truc tiép va phép do gian tiép.
II. DUNG CU THi NGHIEM
1 thudce kep 1 - 150 mm, chinh xac 0,02 mm
1 thudc panme 0 - 25 mm, d§ chinh xac 0,01 mm
2 mAu vat can do (vong dong, soi ddy dong).
III. CO SO LY THUYET
A. Thuéce kep:

1. Thudc kep (Hinh 1) 1a dung cu do do dai trong gidi han tir vai milimét dén ba
tram milimét véi d6 chinh xac 0,1 - 0,02mm. Cau tao cua nd gdm mot thudc chinh T
dugc chia déu thanh tung tdm va mot thude phu T ¢ thé truot doc theo thudce chinh T
(goi 1a du xich).

Pé thuan tién nguoi ta lam thém hai ham kep: Ham kep codinh 1 -2 gén v6i dau
thude chinh va ham kep di dong 1' - 2' gan v6i dau cua du xich. Hai dau 1 - 1' dung do
kich thudc ngoai va hai dau 2 - 2' dung do kich thudc trong ciia cac vat. Co thé giir ¢b
dinh du xich T’ nh¢ vit ham 3 .

Du xich duogc khéc thanh N d6 chia sao cho dd dai cia N dd chia nay co gia tri
dung bang do dai cua (N — 1) d6 chia trén thudc chinh, nghia la:

N.b=(N-1).a )

Véi a la gia tri mdi do chia ctiia thudc chinh va b 1a gia tri mdi do chia cia du

xich. Tt (1) ta suy ra:
a—b=a/N=A (2)

DPai luong A goi 1a do chinh xac cia du xich, n6 cho biét do sai léch gitra gia tri
mdi do chia ctia thude chinh va gia tri mdi do chia ctia du xich. Vi a= 1mm, nén khi N
=10 thi A= 0,1 mm; con khi N =50 thi A = 0,02 mm.
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Hinh 1
2. Po @) dai L ciia vat AB bang thuéc kep:

Pat diu A cua vat trung véi s6 0 cua thudce chinh T. Gia st khi d6 dau B cua vat
nam trong khoang giita vach thir n va n + 1 ctia thudc chinh T (Hinh 2).

Hinh 2 NN

Ta day du xich T’ truot doc thudc chinh dé dau B caa vat tring véi s6 0 cta du
xich. Néu vach tha m cua du xich tring ding v6i vach thir n + m cta thude chinh thi
theo hinh 1 ta co:

(n+m)a=L+mb=L=na+mA (3)

Thidy: Véoin=2,a=1mm, m=4,N=10thi A=0,1 mm va d dai cia vat AB
bang:

L=2+4.0,1=24mm.

Nhu vay, vach chia thit n cia thuée chinh nam & ngay triée sao ciia du xich cho
biét s6 nguyén lan cia milimét, con vach chia thir m cia du xich nam tring véi vach
chia déi dién trén thuéc chinh sé cho biét sé phan mwoi hodc sé phdn tram cia
milimét (Tuy thuoc do chinh xac A).

B. Pan me (vi ké):

Thudc panme (Hinh 3) 14 dung cu ding do d6 dai chinh xac téi 0,001m. Ciu tao
clia n6 gdm:
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Hinh 3
- M6t can thudce hinh chit U mang tryc vit vi cép 1 va dau tua cd dinh 2

- Mot thude kép co cac d chia bang nam so le nhau 0,50mm & phia trén va phia
dudi ciia mot duong chuan ngang khic trén than tru 3

- Mot can gat nho 4 dung ham truc vit 1

- Mot thude tron c6 50 d6 chia bang nhau nam & sat mép trai cia try rdng 5 bao
quanh than try

Khi van dau 6 cua truc vit 1, thude tron s& quay va tinh tién theo budc ren h=
0,50 mm cua tryc vit 1. Nhu vay, khi thudc tron quay dung mdt vong g véi N = 50
d6 chia thi dong thoi né tinh tién mot doan h = 0,50 mm doc theo thude kép. Mbi 4o
chia nho nhat trén thudc tron co gi tri bang:

A=h/N=0,50mm/50 = 0,01lmm (4)

S6 do trén thude panme dugc xac dinh theo vi tri x ctia mép du xich tron:

- Néu mép thudc tron nam sat bén phai vach chia thr N ctia thude milimét & phia
trén dudng chuan ngang, déng thoi duong chuan ngang nam sat vach thu n cila thudc
tron thi:

x =N + 0,01.n (mm) (5)

- Néu mép thudc tron nam sat bén phai vach chia thr N ctia thude milimét & phia
du6i duong chuan ngang, dong thoi duong chuin ngang nam sat vach thir n cta thudc
tron thi:

x=N + 0,50 + 0,01.n (mm) (6)

Chu y: Trong cac cong thirc (5), (6), s6 thir ty N va n ciia cic vach chia déu lay
gia tri nguyén bang 0, 1, 2, 3, ...

IV. TRINH TU THi NGHIEM:
1. Dung thuéc kep xac dinh thé tich ciia mot chiéc vong dong (khoi tru rong)
- Thé tich cua khéi tru réng duoc tinh theo cong thirc:

V= %.(Dz-dz).h 0

Ta c6 thé dung thude kep do dudng kinh ngoai D, dudng kinh trong d va do cao
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h ctia khéi try réng. Tir d6 xéac dinh thé tich V theo cong thire (7)

- Thyc hién 5 lan d6i véi mdi phép do cua D, d, h tai cac vi tri khac nhau cua
chiéc vong ddng. Poc va ghi cac gia tri D, d, h trong mdi 14n do vao bang 1 dé tinh thé
tich V cta chiéc vong dong.

2. Dung thwéc panme xac dinh bé day ciia 16p son cach dién:

Dit day dan vudng goc véi dau cd dinh 2 ciia thudc panme. Vin tir tir ddu 6 clia
tryc vit 1 dé dau bén trai cua truc vit ndy tién dan dén tiép xuc voi day. Khi nghe thiy
tiéng kéu "lach tach" cuia 10 xo ham truc vit 1 thi ngimg lai.

Dung thudc panme xac dinh duong kinh di cta 16i soi ddy dong va duong kinh d,
ctia phan gom ca 18i va 16p son (Po 5 1an). Poc va ghi két qua vao bang 2

Bé day 16p son: d = (d, - d)/2 ®)
V. CAU HOI KIEM TRA:

1. Néu ciu tao cua thudc kep va thudc panme. Gidi thich ¥ nghia con sb
A=0,1mm cua thudc kep va A = 0,01 mm cta thudc panme.

2. Cach doc két qua khi sir dung thudc kep va thude panme (vi ké). Giai thich.
3. Pién day du cac két qua tinh toan vao nhiing 6 trong trong bang 1 va 2.
- Viét két qua do cia mdi dai lugng trong cac bang 1 va 2

- X4c dinh thé tich cta chiéc vong dong va bé day 16p son cach dién. Tinh sai s
twong doi, sai s6 tuyét doi va viét két qua cia mdi phép do nay.
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MAiu b4o c4o thi nghi¢m
PO KiCH THUOC VA XAC PINH THE TiCH CUA
CAC VAT RAN CO HINH DANG POI XUNG

Truong ..o Diém danh gi4 ctia GV
LOP e 10 1o
HOten ..o

II. KET QUA THi NGHIEM

A. Xic dinh thé tich ciia chiéc vong dong (khdi tru réng)

Bang 1
D0 chinh xac clia thudc kep:....c.oovvviiiiiiiiiiiiie e (mm)
. D d Ad h Ah
Lan do AD (10°™)
(10°) ao™ | aoy |ty | (0™
1
2
3
4
5
Trung binh

1. Tinh sai sb tuyét ddi cua phép do dudng kinh ngoai D, dudng kinh trong d va
d6 cao h (do tryc tiép):

AD = (ADge) + AD ..oovveee. s = (10°m)
A= (Adge) + Ad oo, e = (10°m)
Ah = (Ahge) * Al oo, s = (10°m)

2. Tinh sai s6 va két qua phép do thé tich V cua chiéc vong dong (do gian tiép):
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AV Az, DAD+d.Ad Ak
0= e i o T et
V /4 D? - d? h
- T 5 _— =
e 0 0 S Y (10°m’)
4
N T 1 S (10°m®)
3. Viét két qua cua phép do thé tich V cua chiéc vong dong:
V=V£AV= .. £ e, (10-9m3)
B. Xac bé bé day ciia 16p son cach dién:
Bang 2
X d Ad d Ad
Lan do ' ' ? :
a0°") (10°") 10°") 10°")
1
2
3
4
5
Trung binh

1. Tinh sai sd tuyét dbi cua phép do duong kinh di cua 15i soi ddy dong, va
duong kinh d, ctia phan gom ca 16i va 16p son (dudng kinh ngoai) (do truc tiép):

Adi= (Adge) FAd, = oo, e, (10°m)
Ady= (Adge) + Ady = oo, T (10”°m)

2. Tinh sai s6 va két qua phép do bé day d cua 16p son:

d=(d,=d,)2 = oo, s (10°m)
I
Ad=8.d= oo, e, (10”°m)
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Bai s6 2
CAN KHOI LUQNG CUA MOT VAT TREN CAN Ki THUAT
I. MUC PiCH THi NGHIEM

Lam quen va sir dung can ki thuat dé can khéi luong ctia mot vét trong gidi han 0
- 200g v61 do chinh xac 10 mg.

II. DUNG CU THi NGHIEM

1 can ki thuat 0 - 200g, chinh x4ac 0,02g; 1 hop qua can 0 - 200g; 1 miu vat can
can khéi luong

III. CO SO LY THUYET
A. Nguyén tic chung:

Can khoi luong cuia mot vat 1a so sanh khéi luong cua vat do véi khdi luong cua
nhimg qua can (Tuc 14 nhitng vat mau duoc quy ude chon lam don vi dé so sanh).

Gia sir ¢6 mot don can 0,0,, tirc 1a mot thanh thang nhe va cung, dit tya trén
mot diém O. Treo vat co trong luong P vao dau O, va treo céc qua can co téng trong
luong P, vao dau O, sao cho don can 0,0, ndm thang ngang (Hinh 1).

Khi d6 moémen cua cac trong luc P va P, ddi véi diém tya O béng nhau:
P.L1 = Po.Lz (1)

Véi L, =00, va L, =00, la cac canh tay ctia don can. NéuL, = L,, thi ta co:

P="P, (2)
Hay m =m, (3)
\ A 0)
o} yy Yo,
5 7
Hinh 1

Nhu vay, ddi v6i céc loai can c6 canh tay don béng nhau, trong lugng P hodc
khéi lugng m cia vat treo & mot dau don can sé dung bang tong trong luong P, hoic
khéi luong m, cta cac qua can treo ¢ dau kia cua don cén khi don can can bang (b6
qua luc day Acsimet ctia khong khi).

B. Céan ki thuat:

Can ki thuat (Hinh 2) 14 dung cu ding do khdi lugng ctia cac vat trong gidi han 0
- 200g, chinh xéc t6i 0,02g. Cu tao ciia né6 gdm phan chinh 13 mot don can lam bang
hop kim nhe, trén don can c6 cac do chia tir 0 dén 50. O chinh giira than cua cac don
can ¢6 gan mot con dao O hinh ling try tam gidc bang thép cing, canh cta dao O quay
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xudng phia dudi va tua trén moét gbi d& phang ngang (bang da ma ndo) dit & dinh cua
tru can. O hai dau don can ¢6 hai con dao O; va O, giéng nhu con dao O. Cac canh cua
hai con dao nay quay 1én phia trén, dit song song va cach déu canh ctia con dao O, nén
cac canh tay cua don cdn OO, = L, va 00, = L, ¢6 do dai bang nhau. Hai chiéc moc
mang hai dia can giéng nhau duoc dat tura trén canh cua hai dao O; va O,. Mat dudi
ctia dé can co hai vit xoay V ding diéu chinh cho tru can thang dtmg.

C

°Q

Hinh 2

Don can dugc nang 1€n hodc ha Xuéng nhtr mot nim xoay N & phia chan cua tru
can. Khi ha don can Xuéng, canh cia con dao O khong tua vao mat géi do trén tru can:
can ¢ trang thai "nghi". Khi nang don can lén, canh cta con dao O tya trén mat géi do,
don can c¢6 thé dao dong nhe quanh canh ctia con dao O: can & trang thai "hoat dong".
Nho mot kim chi thi K gan thang dtmg & chinh gitra don can (phia dudi con dao O) va
mot thudec nho T gén & chan tru can, ta c¢6 thé xac dinh duoc vi tri can béng cua don
can hay con goi 1a vi tri s6 O ctia can khi né "hoat dong". Trong trudng hop nay, dau
duéi ciia kim K dtng yén hay dao dong déu vé hai phia O cta thudc T.

C6 thé diéu chinh vi tri s6 O cta can nhd van nhé hai vit nhoé V; va V, ¢ hai dau
don can. Toan bo can dugc dat trong mot tu kinh bdo vé tranh anh huong cua gio khi
can "hoat dong". Cac qua can tir 10 mg dén 100mg va chiéc kep dung dé lay cac qua
can nay dung trong mot hop gd nhd. Ngoai ra, con c6 mdt qua can nho C - goi 1a con
ma, ¢ thé dich chuyén trén don can dung dé thém (hoic bét) nhitng khdi luong nho tir
20 mg dén 1000 mg trén trén can bén phai.

IV. TRINH TU THi NGHIEM

* Nhitng quy tic cin:

- Can nhe nhang, tuyét dbi tranh va cham manh khi st dung can.

- Dung kep dip dé cip cac qua can, khong duoc dung tay cdm truc tiép. Cac qua
can ldy ra khoi (ra phai dit ngay vao ding vi tri cua chung trong hop qua cin. Dé
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thuan tién hop qua can dat bén phai nguoi can.

- Khi ddt cac qua can 1én da can, bao gio cling dat tir 1on dén nho. Nguoc lai khi
rt bot cac qua can trén d a bao gid ciing rat tir nho dén 16n.

1. Xac dinh d¢ nhay S va chinh xic a cia can:

- Chua dat vat hodc qua can 1én cac dia can. Gat con ma vé vi trf $6 0 cta né trén
don can.

- Vin nam xoay N (thuén chiéu kim dong hd) dé can hoat dong trong diéu kién
khong tai. Néu kim chi thi K khong chi ding s6 0 hoic dao dong khong déu vé hai
phia s6 0 trén thude T thi phai diéu chinh can dé dat dugc vi tri s6 0.

- Vin nam xoay N (nguoc chiéu kim dong hd) dé can & trang thai "nghi". it
qua can 10 mg lén dia can bén trai, sau do6 lai van nim xoay N dé can "hoat dong".
Doc s6 d9 chia n trén thude T tng véi d doi ciia kim chi thi K so v6i vi tri s6 0 trén
thudc T. Khi d6 d nhay S cua can dugc xac dinh boi cong thuec:

S =n/10 (d6 chia/mg)

DPai luong nghich dao cua dd nhay S goi 1a d§ chinh xac a cta can:

o.=1/S (mg/do chia)

Thuc hién 5 1an phép can khong tai. Poc va ghi s6 do chia n trong mdi 1an do vao
bang 1.

Chii y: Mbi lan diéu chinh cin hodc thém bdt khéi luong trén cac dia can, nhit

AN

thiét phai van nim xoay N (nguoc chiéu kim dong hd) dé dit can ¢ trang thai "nghi"

2. Phwong phap cin don: Dit vat cAn can 1én dia can bén trai. Chon cic qua can
(theo thtr tur tir 16n dén nho dan, ké ca con m3) va lan luot dit ching 1én dia can bén
phai cho t6i khi vin niim xoay N dé cin & trang thai "hoat dong" c6 tai thi don can van
& trang thai can bang. Thuc hién 5 1an phép can khdi luong cua vat. Poc va ghi gia tri
téng khéi lwgng mo ciia cac qua can (ké ca con ma) dit trén d a can bén phai trong mdi
1an do vao bang 1 .

V. CAU HOI KIEM TRA:
1. Pién day cac két qua tinh toan vao cac 6 trong trong bang 1 .
2. Tinh do nhay S va xac dinh d¢ chinh x4c a cua céan ki thuat.

3. Xéac dinh khdi luong m cua vat va trén can ki thuat xac dinh do chinh xac cua
phép can nay.
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Miu b4o c4o thi nghiém

CAN KHOI LUQNG CUA MOT VAT TREN CAN Ki THUAT

TIUONE .o, Diém danh gia ciia GV
LOP e 10 e,
HoOten ..o
I.MUC PiCH THi NGHIEM
II. KET QUA THi NGHIEM
Bang 1
. Can khong tai Can c6 tai ca bi Can co tai bi
Lén do
n An m (10° kg) | Am (10°kg) | Amy (10°kg) | Amq (10°kg)
1
2
3
4
5
Trung binh

1. Xac dinh d¢ nhay va do chinh xac cia can ki thuat:
......................................................................................... (do chia/mg)
......................................................................................... (mg/dd chia)

2. Xac dinh khéi lugng m cta géi thude va do chinh xac s ciia phép can:
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Bai s0 3
XAC PINH KHOI LUQNG RIENG CUA VAT RAN
CO HINH DANG HINH HQC

I. MUC PiCH THi NGHIEM :

1. Hiéu duoc phuong phap xac dinh khdi lugng riéng cta vét ran c¢6 hinh dang
hinh hoc

2. Biét cach sir dung thudc kep, panme dé do d6 dai, st dung cin dé xac dinh
khdi luong ciia mot vat .

3. Biét cach tinh sai s6 gian tiép ctia mot dai luong vt 1y.
II. DUNG CU :
- Can ky thuat.
- Thuéce kep, Banme .
- 3 vién bi 1am bang chét liéu khac nhau .
III. LY THUYET:
1. Khai niém vé khéi lwong riéng :
1.1. Khai niém :

Khdi lugng riéng ciia mot vat 1a khdi luong ciia mot don vi thé tich chat ay.

D= (1)

<|B

1.2. Don vi :

Trong hé SI : kg/m’ .

2. Cach xac dinh:

Tir cong thirc (1) ta thdy mudn xac dinh D ta phai dom , V .
- Trong bai ndy m phai do bang can k¥ thuét.

- Po thé tich V ¢6 nhiéu phuong phap do, trong bai niy ta do V bang cach dua
vao cong thire tinh thé tich ctia nd. Thi du vat hinh cau, theo hinh hoc, thé tich tinh

theo cong thirc V= é;zd 3. Trong d6 d 1a dudng kinh. Do d6 thuc chat do thé tich trong
bai nay la phai do duong kinh.
- Cac phuong phép can do: Xem 1y thuyét bai 1 va bai 2
IV. TRINH TU TIEN HANH:
1. Kiém tra dung cu .
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2. Can khéi luong cia cac vién bi bang can k¥ thuat (Can 5 13n doi véi mdi vién
bi va ghi két qua vao bang 1)
3. Do dudng kinh cta vién bi bang thudc panme.

Pit vién bi twa vao dau cb dinh 2 cua thuée panme. Van tur tur dAu 6 cta truc vit 1
dé dau bén trai cla truc vit nay tién dan dén tiép xtic v6i vién bi. Khi nghe thiy tiéng
kéu "lach tach" ctia 10 xo ham truc vit 1 thi nging lai.

Thuyc hién 5 1an phép do duong kinh d cua vién bi tai cac vi tri khac nhau cua
vién bi. DPoc va ghi gia tri d trong mdi lan do vao bang 2 dé tinh thé tich V cua vién bi.

V. CAU HOI KIEM TRA:
1. Khéi lugng riéng cua vat phu thude vao nhitng gi? Tai sao phai do khdi lugng
riéng?
2. Nguyén tic cta thudce kep, thudc banme ?

3. Néu mot sd nguyén nhan (chti quan va khach quan) din dén sai sé va cach
khic phuc?

4. Viét cong thirc tinh sai s thé tich khi do cac vat hinh cau, hinh hop chit nhat,
hinh chop, hinh tru . . . ?
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MAiu b4o c4o thi nghi¢m
XAC PINH KHOI LUQNG RIENG CUA VAT RAN
CO HINH DANG HINH HQC

Truong ..o Diém danh gi4 ctia GV
LOP e 10 1o
HOten (oo

II. KET QUA THi NGHIEM
1. Céan khdi lwgng ciia cic vién bi bing cin ky thuit:

Bang 1

Lan do Can khong tai Can co tai

n An my(107°kg) Amy(10°kg)

AN OS T NS R T

5

Trung binh

1 x4c dinh d0 nhay va do chinh xac cua can k¥ thuat:

S et e e e abe e e aaaeas (d6 chia/mg)
Ol ettt e e et e e e e e ——eeeeee——eeeeeat—aeeeeabaeeeeaanaaeeeeaarareaeeaaraeaeans (mg/do chia)
2. X4c dinh khoi lugng m cua vién bi va dg chinh xac § cia phép can:
M=y AR = oo, (107kg)

2. Xac dinh thé tich ciia cdc vién bi:

Bang 2

Lan do 1 3 4 5 Trung binh

d (10°m)

Ad(10°m)
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1. Tinh sai s6 tuyét ddi ciia phép do dudng kinh d (do tryuc tiép)

gAY AT 3 Ad et

\Y T d
V:%.ﬂ.c?: .............................. e (10°m3)
AV =6V = oo, e (10-9m3)

- Tinh sai s6 AD:
AD Am AV
= — =
D m \Y%

AD=... ..o

“Viét két qua: D=D+AD ..coooiieieeeeeeeeeeeeeeeeenn.
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Bai s6 4
PO HE SO MAT CANG BE NGOAI CUA CHAT LONG
I. MUC PiCH THi NGHIEM

Biét phuong phap do hé s sitc cing mat ngoai cua chét long dé ap dung cong tac
Duoc.

1. Sang to phan 1y thuyét vé sitc cing mit ngoai.
2. Xéc dinh duoc hé sb cang mat ngoai cua dung dich cOn va acid acetic.
II. DUNG CU:
- Mao quan
- Ong nho giot
- Cac 6ng dung dung dich va nhiét ké. . . . .
L. LY THUYET:
1. Luc cang mat ngoai:

Mang phan cach giita chét 16ng va chét khi 1a mot mang dan hdi do d6 bé mat
chét 16ng c6 luc cing bé mit.

Lyc cang madt ngoai ti 1€ bac nhét véi chu vi bé mit chat long .
F=a.l ()

o 1a hé s0 suc cang mat ngoai, hé s6 a phu thudc vao ban chat cua chat 1éng, vao
nhiét d§ va vao do tinh khiét ctuia chat 1ong.

N6i chung khi nhiét d6 ting, hé sd strc cang giam.

Trong hé sb SI: luc F do ra Niton(N), chiéu dai do ra mét (m). Do d6 don vi cia
a s€ 1a N/m.

2. Phwong phap do:
2.1. Xdc dinh hé soé sikc cang mdt ngodi bang phwong phdp éng mao quén:

Néu ta nhiing mot éng co6 duong kinh nhd (mao quan) vao mot cée dung chat
16ng va dd dugc 1am w6t hoan toan ta thiy cot chét 1ong trong dng s& dang nén d6 cao
h.

Khi 4p suat thuy tinh ciia cot chat 1ong bang ap suat phu dudi mat khum thi myc
chat 1ong trong ong dimng lai.

P=D.gh ()
D: khéi luong riéng cua chét long.
g: gia toc trong trudng.
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Do do: 20 _ D.g.h
R

Thue té, ban kinh mit cong R dugce tinh gan danh bang ban kinh cia éng mao

quanr.
Do dé p= 2% _Dgh 3)
r
Tir (3) tinh duoc:
D.g.hr
a= 4
2 4

Neéu ta nhung 6ng mao quan nay vao trong nudc nguyén chat, da biét trudc hé soé

suc cang:
D,.g.hy.r
0y = ———— 5
0 > (3)
Dy: khéi lugng riéng ciia nudc nguyén chét.
Ta lap ti so:
a _ Dh T, D.h ©)
a, Dgh, D,.h,

2.2. Xdc dinh hé so sirc cing bé mat biang phwong phdp dém giot.

Cho chat 16ng chay cham qua mot ng dém giot thiang dung thi chat 16ng dinh lai
thanh giot & dau 6ng dém giot. Giot chat 16ng bit dau roi khi trong lugng thing duoc
I cang bé mit gitr giot ban vao miéng dng. Lyc cang ndy chi phu thudc vao tinh chat
ciia miéng ong (ban kinh, tinh trang, dinh uét . . . ) nén ddi voi mdi éng dém giot thi
trong luong va do do thé tich cua cac giot roi xudng sé khong ddi (voi diéu kién 1a giot
roi don thuan 13 do trong luong cta nod).

P>F
Trong lugng cla giot chat 16ng tinh bang cong thirc:
P=vD.g
v: thé tich ctia mét giot chét long.
D: khéi luong riéng cua chat 1ong .

Luc cang mat ngoai cua chat long & dau 6ng mao quan:

F=2. 7 ra
r: ban kinh dng mao quan
Vay ta co:
2.tr.a =v.D.g @)
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Cho chat long chay qua 2 ngan A, B cia bau 6ng dém giot c6 thé tich 1a V, néu
dém duogc n giot thi thé tich cia mot giotla:

\Y%

V:_
n

)

Thay (9) vao (8) taco :

_v.Dg
2..r.n

(10)

Khi cho nuéc cat chay voi cing mot thé tich A,B ta c6:

2, = _Y_%Lg. (11)
2.mr.n,
So sanh cong thure (10) va (11):
o = . 20 (12)
Dyn
IV. TIEN HANH:

1. Phuwong phap mao quan:

Trong phan nay chiing ta s€ xac dinh h¢ so sttc cang mat ngoai cia dung dich con
va acid acetic.

1. Ngam nhiét ké vao nudc cat doc nhi€t d§ ciia nudc sau do tra bang hé so stic
cang mat ngoai cua nudc & nhiing nhi¢t d§ khac nhau va khoéi lugng nudc & nhitng
nhi¢t do khac nhau (theo phong thi nghiém) ta dugc cac gia tri ay va D,.

2. Khéi lugng riéng cua codn va acid acetic phong thi nghiém dé cho sin D, va D,

3. Lip dng mao quéan theo hinh v&. Poc d6 dang cao ho & trong dng 1am nhiéu
lan d¢é lay gia tri trung binh &,

Thao dng mao quan ra trang rira sach, ngam lan lugt vao coc dung dung dich con
va acid acetic, tién hanh tuong ty nhu trén.

Thay vao cong thirc (6) tinh toan két qua:

Chii y: - Phai 1am u6t hoan toan 6ng trong mdi lan do.

- Pé thuan tién ta cho nudc sau dén con va cudi cung 13 acid acetic.
2. Phwong phap dém giot:
2.1. Dung cu:

B6 phan chu yéu 1a "dng dém giot" loai thang hay gy khuc khoang giita 6ng
phinh ra thanh bau 6ng, c¢6 khic 2 ngan A, B ¢ 2 dau (Hinh 2).

2.2. Tién hanh
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- Hut chat 1ong vao trong dng, xac dinh sd vach tmg véi mdi giot chat long.

- Pém s6 giot (ké ca sb 1¢) ing véi thé tich V. Ta duogc gia tri n giot. Tién hanh 3
lan, tacon .

- Hat nude cat vao trong dng trén, tién hanh twong tir nhu trén ta ¢ n giot.

Chu y: Trong phuong phap nay ta chi do a ciia dung dich con.

V. CAU HOI KIEM TRA: /

1.Tai sao phai x4c dinh hé s sttc cing mit ngoai( « ) ciia chat long ?

2. So sanh 2 phuong phap xac dinh « ?

3. Nhimg yéu t6 nao co6 thé anh huong dén két qua thuc nghiém 2 phuong phap
néu trén?
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MAiu b4o c4o thi nghi¢m

PO HE SO MAT CANG BE NGOAI CUA CHAT LONG

TIUONE -eveeeiiieeeiie e
LOP v 10 oo,
Hoten ..o

Piém danh gia ciia GV

II. KET QUA THI NGHIEM
1. Phwong phap mao din:
Lap bang ghi s6 liéu d6 duoc:

S6 1an hy h, h,

1
2
3

Trung binh

2. Phwong phap dém giot:

. 1 giot ;
So lan 1 giot con ny n,
H,0

1
2
3

Trung binh
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Bai s 5
KHAO SAT PAC TUYEN VON - AMPE CUA DAY TOC BONG
PEN
1. MUC PiCH THi NGHIEM:

1. Lam quen va str dung dong hd da ning hién s6 (Digital Multimeter) dé do hiéu
dién thé va cudng do dong dién, do dién tré clia vat dan.

2. Khao sat dic tuyén Von - Ampe cua bong dén ddy toc va sy phu thudc nhiét
do cua day téc bong den khi nong sang.

3. X4c dinh nhiét 4o nong sang cua day toc bong den.
II. DUNG CU THi NGHIEM
2 ddng ho da ning (van ning) hién sb kiéu DT9202
1 bong dén day toc 12V - 3W
1 bang 13p rap mach dién
1 bd day ndi mach dién
1 bo nguodn cung cap dién 12V - 3A/AC-DC
III. CO SO LY THUYET
1. Gi6i thiéu cach s¢ dung dong hd da ning hién s6 kiéu DT 9202

DIGITAL MULTIMETER
DT 9202

W o =
2u 2000 2n
=

® o _ o o
20 A F com vo

Dong ho van nang hién s6 1a loai dung cu do c6 d0 chinh xac cao va nhiéu tinh
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nang wu viét hon han cac loai dong hd chi thi kim trude ddy, dugce dung dé do hiéu
dién thé va cuong do dong dién mot chiéu, xoay chiéu, dién tro, dién dung cua tu dién
. .. nho mot nim chuyén mach chon thang do, ta co thé chon thang thich hop vdi dai
luong can do.

Thong thudng mot dong hd van nang hién s6 loai 3 1/2 digit c6 2000 diém do (tir
0 dén 1999).Gia st ta do hiéu dién thé mot chiéu DCV 20V, thi dai luong:

a =20V/2000=0,01 V (1)
duoc goi la d6 phan giai cua thang do.

Néu hiéu dién thé ta do duoc 1a U thi sai s6 tuyét ddi cua phép do truc tiép dai
luong U nay la:

AU =6%.U+n.a (2)
Trong do6:
U: Gia tri do duoc, chi thi trén ddng hd
8% : Cap chinh xac cua thang do
o : Do phan giai cua thang do
n=1 -3 (quy dinh theo ting thang do bdi nha san xuét).
Cach tinh tuwong tur ddi vé6i cac thang do thé va dong khac.
Céc thang do thé va dong c6 d6 nhay cao nhat thuong 1a 200mV va 2004 A hoic

2 mA, duoc dung dé do cac hiéu dién thé va dong xoay chiéu rat nho.

Can rét thin trong khi s dung cic thang do ndy, néu vo y dé hiéu dién thé
hodc dong dién 16n gap 5 - 10 1an gia tri thang do ndy, c6 thé gy hu hong tram trong
cho déng ho.

Vi viy. cic quy tic nhat thiét phai tuin thi khi sit dung dong hd da ning

hién s6 la:

1. Khong bao gio duge phép chuyén dbi thang do khi dang c6 dién & hai dau vao
dong ho.

2. Khong dugc do hiéu dién thé va cuong do dong dién vuot qua gia tri gidi han
cua thang do.

Néu chua biét gia tri cua dai lugng can do, ta phai chon thang do 16n nhat dé tién
hanh do thir. Sau d6 tat ngudn dién rdi méi van nim xoay chuyén sang thang do thich
hop.

3. Khong dugc ding nhdm thang do cudng d6 dong dién dé do hiéu dién thé
trong mach dién. Vi thang do dong c6 dién tr& rat nho, néu né bi mot hidu dién thé tac
dong thi cuong do dong dién chay qua dong ho s& rat 16n,gay hu hong dong hd hoic
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lam chdy nguon dién hoac mach dién.

Do d6 can chu v cach dung nhw sau:.

1. Dé do cwong dé dong di¢n nhé chay trong doan mach, ta ding hai day do
cim vao hai 16 "COM" (16 chung) va 15 "A" trén dong ho. Hai dau cit con lai cua day
do duoc mic nbi tiép v4i doan mach. Chuyén mach chon thang do dugc van vé cac vi
tri thudc giai do DCA dé do dong dién mot chiéu, ACA dé do dong xoay chiéu. Sau 15
"A" bén trong ddng hd c6 ciu chi bao vé, néu dong dién do vuot qua gia tri thang do,
1ap tic cau chi bi thiéu chay, tit ca cac thang do dong dién nho s& ngung hoat dong
cho dén khi mot cau chi méi dugc thay. Picu tai hai tuong tu ciing xdy ra néu chung ta
mic Ampe ké song song véi hai dau doan mach c6 hiéu dién thé. Hay rdt thin trong
khi sir dung cdc thang do dong, khéng dé chdy ciu chi!

2. DPé do cwong dp dong dién Ion 0 - 104, ta dung hai diy do cim vao hai 15
"COM" (16 chung) va 16 "10A"(hoic 20A) trén dong hd. Hai dau cit con lai cia day
do duoc méc ndi tiép vo1 doan mach. Chuyén mach chon thang do duoc van vé vi tri
DCA - 10A dé do dong mot chiéu, AAC - 10A dé do dong xoay chiéu. Sau 16 10A
(hoic 20A), bén trong ddng hd khong ¢ cau chi bao vé, néu bi doan mach thuong giy
chay, nd & mach dién ngoai hoic ¢ nguodn dién. Do dd, cdn chon thang do diing va
khéng nham lin khi thao tic do thé va dong la hai yéu to6 quyét dinh béo vé an toin
cho dong hé.

3. Pé do higu dién thé mét chiéu, xoay chiéu, ta ding hai day do cam vao hai 15
"COM" (16 chung) va 15 "V/Q" trén mat dong hd. Hai dau c6 mo kep ca sdu con lai
cua day do duoc mic song song véi doan mach. Chuyén mach chon thang do dugc van
vé cac vi tri thudc giai do DCV dé do hiéu dién thé mot chidu, ACV dé do hiéu dién

thé xoay chiéu.
2. Khio sat mach dién mot chiéu:

Xét mach dién mot chiéu gém nguén dién mot chiéu U, cung cép dién cho béng
den day toc D c6 dién trd R (Hinh 2).

Dién 4p ra cua ngudn dién U, c6 thé thay ddi dugc nhd bién tré nim xoay P.
Hiéu dién thé U giita hai dau bong dén D duoc do bang vonkémot chiéu V va cuong
d6 dong dién I chay qua bong dén duoc do bang ampe ké mot chiéu A.
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Theo dinh luat 6m d6i v6i doan mach mét chiéu.
U
I=— 3)
R
Néu R khong d6i thi I ti 1& bac nhét véi U. DS thi I = f(U) - goi 1 dic tuyén von -
ampe, c6 dang dudng thang qua gdc toa do vai hé s6 goc:
1
tga=—=G (4)
TR

Trong d6 G 1a dd dan dién cta doan mach.

Nhung do hi€u tng Jun - Lenxo, nhi¢t d§ cia day toc bong dén tang 1€n va dugc
tinh theo cong thirc gan dung:

Ri=R, (1 + at) (5)

Véi R, 1a dién tré & t°C, R, 1a dién tré 6 0°C va o = 4,82.107k "' 1a h¢ s6 nhiét cta
dién tro.

Két qua 1a cudng d6 dong dién I chay qua day toc bong dén P khong ting ti 16
tuyén tinh theo hiéu dién thé U giita hai dau day toc bong dén nita. Pic tuyén von -
ampe [ = f(U) ctia day toc bong deén co6 dang duong cong va nhié¢t do cua day toc khi
nong sang dugc tinh theo cong thirc:

R
t=—L —~L(+at)-1| ®
a| R,
R, la dién tr¢ cua day toc bong dén ¢ nhi¢t d phong.
IV. TRINH TU THi NGHIEM:
1. Kiém tra hoat dong ciia bd ngudn dién 12V - 3A (AC - DC power supply)

Bo ngudn dién 12V - 3A/AC - DC (hinh 3) ¢6 thé cung cép:

NGUON DIEN 12V-3A
AC-DC POWER SUPPLY P

A vo@/

~12V  +12V - * K
00 e n
Hinh 3

- Bién 4p mot chiéu 0 - 12V dugc léy tir hai coc dau day £12v phia phai, cung
cap dong ti da 3A, c6 thé diéu chinh lién tuc nhir nam xoay P. Hai déng hd A va V
lap trén mit bo ngudn dung chi thi gin ding dién ap va dong dién ra (>1,5%).

- Pién ap xoay chiéu c¢b dinh 12V lay ra tir hai 156 ddu day phia trai.
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- Kiém tra hoat dong cti bd ngudn bang cach.

+ Cam phich 13y dién cta bd ngudn nay vao 6 dién xoay chidu 220V trén ban thi
nghié¢m.

+ Bam khod K trén mat b nguon: dén LED cuia nd phat sang bao hiéu sin sang
hoat dong

+ Van tir tr nam xoay P theo chiéu kim dong hd dong thoi quan sat von ké V
trén mat bo ngué)n. Néu kim chi thi cia né dich chuyén déu dan trén toan thang do (0 -
12V) 1a dat yéu cau

+ Vin tra lai nam xoay P vé vi tri tdn cung bén trai. BAm khod K dé tit bo
ngudn.

2. V& dic tuyén von - ampe ciia bong dén day téc.

a. Mic mach dién trén bang 1ap theo so d6 hinh 2. B6 ngudn dién 12V - 3A/Ac -
Dc cung cap dién 4p mot chidu bién d6i 0 - 12V (lay trén hai cuc 12V cila né) cho
bong dén day toc B (12V - 3W). Dung hai dong hd da ning hién sé DT9202 lam von
ké mot chiéu V va ampe ké mot chiéu A.

b. Chon thang do cho hai déng ho:

- Von ké V dit & thang do mot chiéu DCV20V. L3 "V/Q" 1a cuc duong (+), 16
"COM" 1a cyc am (-) cta von ké. Str dung hai day do c6 hai du phich (hodc c6 mo
kep ca sau) dé ndi von ké song song véi mach dién.

- Ampe ké A dit ¢ thang do mot chiéu DCA 10A. LS "20A" 1a cuc duwong (+), 18
"COM" 1a cuc 4m (-). St dung hai diy do c6 hai ddu cbt d¢ mac Ampe ké ndi tiép véi
mach dién.

Sau khi thiét Igp xong, moi thdy gido kiém tra mach dién trwée khi cip dién
cho mach. Bam khoa K trén mat bo nguon: dén LED phét sang, bao hiéu sin sang
hoat dong.

c. Tién hanh do:
Bam nat "ON/OFF" trén von ké V va ampeké A cho ching hoat dong.

Vin tir tir nim xoay P ctia bo ngudn dé diéu chinh hiéu dién thé U (hién thi trén
von ké hién sb V) tang dan tung 0,5 von mot, tur 0 dén 10V. Poc va ghi céc gia tri
cudng do dong dién I twong tng (hién thi trén von ké A) vao bang 1 .

d. Két thuc phép do: Van nhe nim xoay P vé tan cing bén trai. Bam khoa K dé
tat bd ngudn.

Bam céc niit "ON/OFF" trén hai dong ho dé tat dién cho chiing.
3. Xac dinh nhiét d¢ nong sang ctia day téc bong dén.
Pé x4c dinh nhiét 46 ndng sang cta diy toc dén,ta phai do dién tré cua ddy toc
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bong dén & nhiét d6 phong. Thao von ké V ra khoi mach dién, vin chuyén mach chon
thang do cia nd vé vi tri "200Q " dung no6 lam 6m ké dé do dién trd. Cac cuc "V/Q "
va "COM" cua 6m ké duoc ndi véi hai ddu cua bong dén .

Bam nat "ON" trén mit om ké, doc gia tri dién tré day toc dén va ghi vao bang 1.
Poc va ghi gia tri nhiét do phong tu trén nhiét ké 0 — 100°C vao bang 1. Bam nut
"OFF" dé tit dién cho 6m ké. Ghi vao bang 1 : Gia tri gio1 han, do nhay, cép chinh xac
va s6 n quy dinh d6i véi thang do d3 chon trén von ké V va Ampeké A (xem bang cac
thong sb ki thuat caa ddng ho hién s6 DT 9202 ¢ bang sau).

Chtrc nang | Thang do o n Chtic 8nang Thang do o
DCV Higu trén | 200mV ACV Hiéu trén | 200mV
thé mot chiéu A 0,5% 1 thé xoay chiéu A 0,8%
20V 20V
200V 200V
1000V 0,8% 2 700 1,2%
2mA 2mA
0,8% 1 1%
DCA Cuong 6 | 20mA ACA Cudng @6 | 20mA
d(‘)ng mot Chiéu 200mA 1.2% 1 d(‘)ng xoay Chiéu 200mA 1.8%
20A 2% 5 20A 3%
200Q) 2nF
2KQ 20nF
0,8% 1
Q 20KQ C 200nF
2,5%
bién tré MO bién dung 2uF
20MQ 1% 2 20uF
200M Q2 5% 10
V. CAU HOI KIEM TRA

1. Can cir vao cac cap gia tri I, U twong mg trong bang 1 , v& dic tuyén von -
ampe I : f(U) cia bong den day toc.

Dic tuyén nay 1a dudng thing hay cong? Tir d6 suy ra quan hé giita cuong do
dong dién chay qua ddy toc bong dén P va hiéu dién thé U giita hai dau cta nd c6 tudn
theo dinh luat 6m khong? Giai thich tai sao?

2. Ap dung dinh luat 6m dé xac dinh gia tri dién trd Ri cua day toc bong den B &
nhiét d6 ndng sang tac khi hiéu dién thé ¢ hai ddu dén 1a U = 10V.

3. X4c dinh nhiét d6 t°C bang cong thic (6)
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MAiu b4o c4o thi nghi¢m

KHAO SAT PAC TUYEN VON - AMPE CUA DAY TOC BONG PEN

TIUGNE ..o Diém danh gia ciia GV
LOP oo, 10 oo,
Hoten ..o

II. KET QUA THi NGHIEM

1. Khao sat diic tuyén Von - Ampe ciia diy téc bong dén:

Bang 1
U (V) 1(A) U (v) 1(A) U (V) 1(A) U (V) 1(A)

0,0 3,0 6,0 9,0

0,5 3,5 6,5 9,5

1,0 4,0 7,0 10,0

1,5 4,5 7,5

2,0 5,0 8,0

2,5 5,5 8,5
Vonké Vi Up=eoveneriennne. SU= s O e D= i
Ampeké A: Im=.............. Ol= A e, D=,
Omké: Ry =.eoeeoeeeen.. OR=.............. O =i N=.riirrreenen.

2. V& duong dic tuyén Von - Ampe 1 = f(U)

44



+4

3. Xac dinh dién tré ctia day téc bong deén:

- Dién tr¢ cua day toc bong den ¢ nhiét do phong t,

- Dién tro cua day toc bong den & nhiét dd nong sang tac khi hi¢u dién thé giita
hai diu dén 1a U = 10V
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Bai s6 6
NGHIEN CUU MACH PIEN XOAY CHIEU

I. MUC PiCH THi NGHIEM:

1. Lam quen va str dung dong hd da ning hién s6 (Digital Multimeter) dé do hiéu
dién thé va cudng do dong dién, do dién tré clia vat dan.

2. Khao sat cac mach dién RC va RL c6 dong xoay chiéu dé kiém ching phuong
phép gian dd véc to Fresnel, ddng thoi dua vao dinh ludt Ohm d6i voi dong xoay chiéu
dé xac dinh tong tro, cam khang va dung khang cta cac mach dién. Tir d6 xac dinh
dién dung cua tu dién va h¢ sb tu cam ctia cudn day dan .

II. DUNG CU THi NGHIEM
2 ddng ho da ning (van ning) hién sb kiéu DT9202
1 mau dién tré R,, 1 mau tu dién C,, 1 mau cudén cam Lx.
1 bang lap rap mach dién
1 bd day nbi mach dién
1 b6 ngudn cung cap dién 12V - 3A/AC-DC
M. CO SO LY THUYET

1. Gi6i thiéu cach sit dung dong hd da niing hién s kiéu DT 9202 (Xem bai
4).

2. Khio sat mach dién xoay chiéu RC

bat hi¢u di¢n thé xoay chiéu u c6 tan so f vao hai dau mach dién gom tu dién co
dién dung C mac ndi ti€p vdi dién tré thuan R (Hinh 1)

A B
C
U
! o
. e {3 *
Hinh 1

Gia sir dong dién xoay chiéu chay trong mach & thoi diém t c6 dang:
[=1,. sin2 7 ft (1)
Khi d6: u=ug + u, (2)

1 3\ £ e \ A T £t A r A A
Vi ug cung pha véi 1, con u, cham pha B so vO1 1 nén ta co thé viet:
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u = Ug. sin2 7t + Upe.sin(2 7 ft - 32’-) 3)

ap dung gian dd véc to Fresnel (Hinh 2) ta tim dugc dang cta hiéu dién thé xoay chiéu
u:

Hinh 2
u=U,sinRzrft+ ¢) 4)
v6i Uy = JUZ, + U2, (5
tgp=—2oc - ___ ! 6
¥ U 27fCR .

hay Ug =1 RvaUy,=L.Z = lo vao (5) ta cé biéu thitc:
27 f.C

U,=L. R+ Zl= 1,Z €)

vo1 Z. 1a dung khang cua tu dién:
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Z.=—
2z f.C

®)

Va Z 14 tong tro cia mach RC d6i véi dong dién xoay chiéu tan s6 f:

7= "Rz +Z§ (9)
Chia 2 vé cua (7) cho V2, ta nhan duoc dinh luat 6m d6i véi mach dién xoay
chiéu RC:

S
z

I (10)

Trong d6 U va I 1a gia tri hiéu dung cta hiéu dién thé va cudng d6 dong xoay
chiéu trong mach RC c¢6 thé do bang ddng hd da ning hién sb.
3. Khao sat mach dién xoay chiéu RL:

bat hi¢u dién thé xoay chi€u u c6 tan s6 f vao hai dau mach dién gdbm mot cudn
day dan co6 dién tro thuan r va h¢ so tu cdm L mac noi ti€p véi dién tré thuan R (Hinh
3)

Hinh3

Gia sir dong dién xoay chiéu chay trong mach & thoi diém t c6 dang:
[=1,. sin2 7 ft (11)
Khi do6:

u=ur +u, +ug (12)

1\ \ \ sooo. \ T s . A r A <A
Vi ug va u, cung pha véi i, con up nhanh pha > S0 vO11nén ta co thé viét:

u = Ug. sin2 7 ft + Uj,. sin2 7 ft + Uyc.sin(2 7 ft + %) (13)

ap dung gian do véc to Fresnel (Hinh 4) ta tim duoc dang cua hiéu dién thé xoay
chiéu u:
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Hinh 4

u=Uysin2zft+ ¢) (14)
V6i Uy = (U + Uy, )+ U2 (15)
tgp=—Yn___27tL o

Upp+U,, R+r
Thay Uog = I,R, Uy, = Lr va Ugp = 1,.Z; = 1,27 f.L vao (15) ta c6 biéu thirc:

Uo=10.,/(R+r)2+zL2 = LZ 17
V6i Z; 1a cam khang cua cudn day dan:
Z.=2rfL (18)

va Z 1a tong trd ciia mach RL dbi véi dong dién xoay chiéu tan sb f:
Z= J(R+r)+2Z? (19)

Chia 2 vé cua (17) cho /2 , ta nhan duoc dinh luat 6m ddi voi mach dién xoay
chiéu RL:

=Y
Z

(20)
Trong d6 U va I 1a gia tri hiéu dung cua hiéu dién thé va cuong do dong xoay
chiéu trong mach RC c6 thé do bang dong ho da nang hién so.
IV. TRINH TU THi NGIEM
1. Kiém tra hoat dong ciia bd ngudn dién 12V - 3A (AC - DC power supply)
Bo ngudn dién 12V - 3A/AC - DC ¢6 thé cung cip:

NGUON DIEN 12V-3A
AC-DC POWERSUPPLY | P

A vo@/

~12V  +12V - * K
e oo |

- Pién ap mot chidu 0 - 1 2V duoc ldy ra tir hai coc ddu day + 12V phia phai,
cung cip dong tbi da 3A, c6 thé diéu chinh lién tyc nhir ndm xoay P. Hai dong hd A va
V lip trén mit bo ngudn dung chi thi gin dung dién ap va dong dién ra (>1,5%).
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- Pién 4ap xoay chiéu c¢6 dinh 12V lay ra tir hai 16 ddu day phia trai .

- Kiém tra hoat dong ci1 bd ngudn bang cach:

+ Cam phich ldy dién ciia b ngudn ndy vao 6 dién xoay chiéu 220V trén ban thi
nghiém.

+ Bam khoa K trén mit b nguon: dén LED cua né phét sang bao hiéu san sang
hoat dong.

+ Vin tir tir nam xoay P theo chiéu kim dong hd dong thoi quan sat von ké V
trén mat bo nguén. Néu kim chi thi ctia n6 dich chuyén déu dan trén toan thang do (0 -
12V) 1a dat yéu cau

+ Véan tra lai nim xoay P vé vi tri tan cung bén trai. Bim khoa K dé tit bo
ngudn.

2. Xac dinh dién dung cua tu dién trong mach RC

a. Mic mach dign: Mic tu dién C va dién tr& R nhu so do hinh 1 Dién 4p xoay
chiéu 12V duoc 1dy tir hai 1 ra xoay chidu 12V trén mit bo ngudn dé cung cap cho
mach dién. Dung hai déng hd da ning hién s DT9202 1am von ké va ampe ké xoay
chiéu.

b. Chon thang do cho hai dong ho:

- Von ké V dat ¢ thang do xoay chiéu ACV 20V, mic song song véi cac doan
mach can do.

- Ampe ké A dit ¢ thang do xoay chiéu ACA 200mA . Hai day do cam vao hai 1§
"COM" va "A", r6i mic ndi tiép xen vao mach dién gitta R va C bang hai dau cét.

Sau khi thiét lip xong moi thay gido kiém tra mach dién trwée khi cip dién

cho mach.
c. Tién hanh do:

Bam nut "ON/OFF" trén mat von ké V va ampe ké A cho chung hoat dong. BAm
khoa K cua bd ngudn. Quan sat, doc va ghi gia tri cudng d6 dong dién trén Ampe ké A
vao bang 1.

Dung von ké V lan luot do cac gia tri higu dién thé hiéu dung U ¢ hai dau doan
mach, Uy gilta hai dau dién tré thuan R va U, gitra hai dau tu dién C, doc va ghi vao
bang 1

d. Két thitc phép do:

Bam khoa K dé tit bo ngudn. Bam cac nat "ON/OFF" trén hai dong ho dé tat
dién cho chung.

Ghi vao bang 1: Gia trj giéi han, d6 nhay, cip chinh x4c va sb n quy dinh ddi véi
thang do da chon trén von ké va ampe ké.
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3. X4c dinh hé s6 tw cam L ciia cudn diy din trong mach RL.

a. Mic mach dién:

Méc cudn day dan c6 dién tro thuan r, hé sb tu cam L ndi tiép vo1 dién tré R vao
bang lap rap mach dién theo so dd hinh 3 Dién ap xoay chiéu ~ 12 ¥ dugc 1y tir hai 15
ra xoay chiéu ~12 V trén mit b ngudn dé cung cap cho mach dién. Van dung hai dong
hd da nang hién s DT9202 1am von ké va ampe ké xoay chiéu.

b. Chii y. Giir nguyén vi tri thang do ctia von ké xoay chiéu V va ampe ké xoay
chiéu A nhu trong thi nghiém khao sat mach RC néu trén.

Moi thay gido kiém tra mach dién truwée khi ndéi mach dién can do véi bé
nguén 12V - 34/AC — DC

c. Tién hanh do:

Bam nat "ON/OFF" trén mat von ké V va ampe ké A cho chung hoat dong. Bam
khoa K ctia bd nguon. Quan sat, doc va ghi gia tri cudng do dong dién trén Ampe ké A
vao bang 2.

Dung von ké V 1an luot do cac gia tri hiéu dién thé hiéu dung U & hai ddu doan
mach, Uy gitta hai dau dién tré thuan va Uy giira hai dau cudn day dan L, doc va ghi
vao bang 2.

d. Két thiic phép do:

Bim khoa K dé tit bo ngudn. Bam cac nat "ON/OFF” trén hai déng hod dé tit
dién cho ching.

e. Thao von ké V ra khoi mach di¢n, van chuyén mach chon thang do cua n6 vé
vi tri "200Q" hodc "2k" dung né lam 6m ké dé do dién trd thuan r cua cudn day. Cac
cuc "V/Q" va "COM" ciia 6m ké dugc noi véi hai dau cia cudn day .

Bam nat "ON" trén mat 6m k&, doc gia tri dién trd r cua cudn day roi ghi vao
bang 2

Sau d6 bAm nut "ON/OFE" tit dién cho 6m ké.

Ghi vao bang 2: Gia tri giéi han, d6 nhay, cap chinh x4c va sd n quy dinh ddi véi
thang do da chon trén von ké Vv, ampe ké Avaomké Q .

4. Tinh toan két qua do:

- Dya vao céc gid tri I, U, Ug, U, do dugc trong bang 1 dé xac dinh:

+ Tong tro: Z = R* +2> = U/

+ Pién trtr thudn: R = Ug/I

+ Dung khéang: Z. = U/l
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+ Diéndung: C=127r fZc=12zf U,
Véi f=50Hz + 1% la tan s ludi dién qubc gia.

- Dua vao cac giai tri do duoc cua U, I va R do dugc trong doan mach RL dé xac
dinh:

+ Tong tro: Z = U/

+ Cam khang: Z; = /Z* - (R +1)°

+ Hé sd twcam: L=7; Rrf

Véi f: 50Hz + 1% 1a tan s6 lu6i dién qudc gia.

V. CAU HOI KIEM TRA

1. Néu khai niém dién dung va dd tu cdm. Néu rd quan hé vé tan s, pha va bién
do gitra cuong do dong dién xoay chiéu va hiéu dién thé xoay chiéu trong doan mach:

- Chi chira dién tré thuan R

- Chi chura tu dién c6 dién dung C

- Chi chira cudn day dan c6 hé sb ty cam L

2. Dung gian dd vecto Fresnel, thiét lap quan h¢ vé tan s, pha va bién do gitra
cuong do dong dién xoay chiéu va hiéu dién thé xo0ay chiéu trong mach RCL khong
phan nhanh. Tir d6 suy ra biéu thitc xac dinh tong trd ciia mach RCL. Diéu kién dé
cuong do dong dién trong mach RCL dat cyc dai?

3. Trinh béy cach xac dinh dién dung C cua ty dién va h¢ sb tu cam L cua day
dan theo phuong phap von - ampe dbi voi dong xoay chiéu.

4. Noi 5 cach xac dinh sai sb tuyét dbi cua cuong do dong dién va cua hi¢u dién
thé do truc tiép trén cac déng ho da nang hién sd.

5. Dua vao cong thirc tinh C va L chimg minh cac biéu thic tinh sai s twong ddi
cua dién dung C va cua h¢ sb tw cam L ¢6 dang:

AC _Al Az Af AU

—t——t—+

c Iz f U

AL _UAU+ZUAI+I*RAR Am  Af
L 1?(Z2*-R) r f
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Ch(c nang

Thang ) n Chitc nng Thang do 8
do
200mv 200mvV
DCV 2V ACV 2V
Hiéu dién thé 20V 0,5% 1 Hiéu dién thé 20V 0.8%
mot chigu 200V , xoay chiéu 200V
1000V 0,8% 2 700 1,2%
2mA 2mA
DCA 20mA 0,8% 1 ACA 20mA 1%
Cudng d6 dong Cuang d6 dong
mét chidu 200mA 1,2% 1 xoay chiéu 200mA 1.8%
20A 2% 5 20A 3%
2000 2nF
2KQ 20nF
Q 20KQ 0.8% 1 C "200nF 25%
bién trd 2MQ Bién dung 2uF
20MQ 1% 2 20uF
200MQ 5% 10
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MAiu b4o c4o thi nghi¢m

NGHIEN CUU MACH PIEN XOAY CHIEU

TIUONE ..o Diém danh gia ciia GV
LOP oo 10 e,
Hoten ..o

II. KET QUA THi NGHIEM
1. Khao sat mach R - C

Bang 1
Vonké V: Up= oo SU= . A= e, 0= e,
AmpekéA:Im= .............. O = i O s 10 T

I (mA) U (V) Ur (V) Uc (V) Z R Zc C

Tinh toan két qua :

2. Khio sat mach R - L

Bang 2
Omké: Rm= .o SR= ... 0= eeeeeeeeeeenns N= oo,
I (mA) U (V) Ur (V) UL (V) Z R v L




Bai S6 7
PO CHIET SUAT DUNG DICH PUONG
BANG KHUC XA KE
I. MUC PiCH THi NGHIEM:
1. Chimg minh dinh luat phan xa, khiic xa anh sang.

2. Hiéu duoc nguyén 1y cdu tao, nguyén tic sir dung khuc xa ké dé do chiéu suét
dung dich.

3. Sy phu thudc chiét suat dung dich va néng dd cac chat tan trong dung dich .
4. Xac dinh néng d6 chat tan dua vao chi sd khic xa.
I1 .DUNG CU THUC HANH:
Khic xa ké, dung cu pha dung dich, cac chit chuan, dung moéi hoa tan, can.
L. LY THUYET:

1. Nguyén tic va ciu tao khic xa ké.

) 5 n C‘v
S ~ ,\\ 135"33 i
N T ,f/f S H -
Lo : 134-35
I\f..'.N \/d” dr .
\ ————T 1334 7
b T, t é F
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; : th ..% r_‘ ]
E i

Duya vao hién tuong khic xa nguoi ta ché tao ra khuc xa ké. Bo phan co ban cua
khuc xa ké gom hai ling kinh vudng, canh huyén dit d6i dién nhau, gitra canh huyén
nguoi ta cho dung dich can xac dinh chiét suat

Lang kinh thuong lam bang thuy tinh trong suat c¢6 chiét suat N. Tia sang sau khi
qua ling kinh thtr nhat khic xa vao 16p dung dich mong giira hai ling kinh véi goc
khic xa 90° va t6i lang kinh thir 2. Tia khic xa téi lang kinh thir 2 coi nhu goc t6i
bang 90° va khiic xa qua ling kinh 2 dat goc khitic xa t6i han ry,.

Chiét suét dung dich can do: n = N.sinry,

Nhiing tia sang déu c6 goc tdi 1 < iy, mdi qua duge 16p dung dich méng va tia
khac xa c6 goc khic xa r < ry, do doé thi truong tao ra do khuc xa ké 1a hai mién sang
to1 r0 rang, co ranh gidi 2 mién.

2. Nguyén tic Iy thuyét:
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Gia thiét c6 hai moéi truong trong sudt, chi€t suat n; va np, mat ngan cach 2 méi
truong MN.

Ngoi mdt chum sang td1 mat ngan cach gitra hai moéi truong dudi mot goc toi 1.
Mot phan chum sang phan xa lai moi truong thir nhat, mot phan chum sang khic xa
vao moi truong thir 2 voi goc khiic xar .

Theo dinh luat khuc xa dnh sang, ta co:

Hai trudng hop sé xay ra, moi truong thir nhat chiét quang hon méi truong thi 2
(n, > n,) hodc méi truong thir nhét chiét quang kém méi trudng thir 2 (n; < ny).

Xét truong hop n; > ny:

sini n,

. = > 1 =>sini > sinr
sinr ~ n,

Goc toi i tang, goc khuc xa r tang, i > r, khi i dat dén 90°, goc khiic xa r dat t6i
han r = rg < 90°. Trudng hop tia sang tGi di 1a 1a mat ngan cach hai moi truong goc
khuce xa dat goc khuc xa té1 han.

sin90°  n,

. = => n,=n,sinr
sinr,  n, P

Biét gia tri n,, xac dinh goc khic xa téi han roi ching ta s€ xac dinh duoc chiét
suat méi truong thir nhat.
Xét truong hop n, <nj: ﬂ =12 1= sini =sinr
sinr Il1
Goc to1 1 luén nhd hon r, khi goc to1 r dat dén 90° gbc té1 1 dat trén 1 té1 han.
Nhiing tia sang tdi c6 goc toi 1on hon gdce 1 téi han phan xa lai hoan toan moéi truong 1

sini, N, n,
. =" =>n= _: .
sin90°  n, ‘7 s,

Biét gid tri np, x4c dinh gbc t61 1 t61 han, chung ta s€ xac dinh dugc chiét suat moi
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truong thir nht.
IV. TRINH TU TIEN HANH:
1. Pha cac dung dich:

Tir dung dich dudng gde 30% pha lodng ra cac dung dich 5, 10, 15, 20, 25%, mdi
dung dich 3ml.

2. Kiém tra khiic xa ké.

Kiém tra may dong thoi do chiét suat dung méi. Nho 2-3 giot nude cit vao giira
hai lang kinh, diéu chinh thi kinh thich hop v&i mat dé dugc thi trudong cé hai mién
sang toi rd nét. Néu ranh gidi giita sang t0i c6 mau do hién twong tan sic qua ling
kinh, chiing ta dung ntiim diéu chinh khir tén sic tao thi truong c6 hai mién sang t6i rd
nét.

3. Kéo kinh ngim (khéi tru tay cAm) 1én xudng:

Dé vach phan chia sang t6i dén tring vao ba vach danh dau chuan ciia may. Poc
gi4 tri chiét sudt cia nudc cét chi ra trén bang chia (bang n) tai vi tri vach phan chia
sang t6i. Chiét suat cua nudc cét tot 1a n, = 1.333, néu khong dat chung ta phai chinh
dng chuan truc trong may dé dat chiét suat nude cat.

4. Chiét suit n ciia dung dich:

La ham s cta ndng d6, néu thay 1an luot nude cat bang cac dung dich duong 5,
10, 15, 20, 25 va 30%, twong tng chiét suat 13 n;, n,, n3, n4, ns va ne.

Nho lan lugt dung dich 5, 10, 15, 20, 25, 30% vao giita hai ling kinh, kéo kinh
ngam dé cho ranh gidi sang t6i cia thi trudng dén tring vao ba vach danh ddu chuan
ctia may. Poc gia tri chiét sudt ma may chi trén bang tai vi tri vach phan chia sang tbi.

5. Xac dinh chiét suit n, ciia dung dich C, ciia phong thi nghi¢m:
Tuong ty nhu cac dung dich trén.
V. CAU HOI KIEM TRA:
1. Chiét suat ti dbi chiét suat tuyét dbi.
2. Pinh luat phan xa, khiic xa anh sang.
3. Nguyén tic do chiét suat dung dich.

4. Céc phuong phap do chiét suit. Lién quan chiét sut va cac thong sd vit ly
khac: to, budc song anh sang, van tdc truyén song dién tir . . .
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MAiu b4o c4o thi nghi¢m

PO CHIET SUAT DUNG DICH PUONG BANG KHUC XA KE

TIUGNE ..o Diém danh gia ciia GV
LOP v 10 e,
Hoten ...

ILKET QUA THi NGHIEM

1. Két qua xac dinh chiét suat cac dung dich:

N n, | n5% | n10% | n15% | n20% | n25% | n30%

Sl|w N

2. Két qua ndng dé dung dich C,:
3. Phuwong phap tinh toan:

Chiét sudt co tinh cong tich, chiét suat bang téng chiét suit cac chat tan trong
dung dich:

n=n, +a.C
n, =n, + a.Cy
n, la chiét suat nudc cat (dung moi).

a 1a tri s6 goc trung binh.
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4. Phuwong phap vé do thi:

Tu gié tri chiét suét n cua dung dich phu thudc néng do, vé do thi su phu thude
chiét suét va nong do.

Chia ti 1& xich sao cho dudng biéu dién n = f(C) gan trang v6i dudng phan giac
goc phan tu thir nhat.
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Bai s6 8
PHAN CUC NGHIEM
1. MUC PiCH THi NGHIEM:
1. Hiéu duoc su phan cuc cua 4nh sang - sy quay mat phang anh sang phén cuc.

2. PBo dugc goc quay cuc cua mot chét, tinh ra nang suét quay cuc va tim dugc
ndng d6 cua chat trong dung dich .

3. Rén luyén tinh chinh xéc.
II. DUNG CU :

- Phan cuc ké va phu ting.

- Dung dich duong chuan, cac binh dinh muec, 6ng hit chia d6, cbe c6 mo, diia
thuy tinh, binh cau, bong loc, phéu loc . . .

- Dung dich duong can do.

. LY THUYET:

Céc chat quay cuc (hoat quang) c6 tac dung 1am quay mat phang anh sang phéan
cuc mot goc R ti 16 v6i bé day 16p chat (néu 1a chét rin thi chiéu dai tinh bang mm,
néu 1a chat 1ong dung dich thi chiéu dai tinh bang am), phu thudc ban chat cta chat
hoat quang, ti 1& v6i nong do dung dich chat hoat quang:

R =[a]p.C.I ()

[a]p 1a goc quay cuc riéng (ning suit quay cuc) do v6i anh sang phan cuc miu
vang ctia quang phd natri, do & nhiét do 20°:

Tu (1) ta suy ra:

b= o @

Pay 1a cong thirc tim ning suit quay cuc ciia mot chat hoat quang.
Va:

c==R (3)

[a] b,

Pay 1a cong thirc dé tim ndng d6 chat hoat quang trong dung dich .

Mudn do gbc quay cuc R ta dung phan cuc ké. Bo phan chu yéu cua phan cuc ké
1a hai kinh phan cuc (c6 thé 13 tuamalin, c6 thé 1a nicon, c6 thé 1a pdlarooit). Ban (a)
c6 tén goi 1a ban phan cyc P, ban (b) c6 tén goi 1a ban phan tich A. Gitra hai ban phan
cuc ¢6 ong T dung dung dich chét hoat quang. C6 dén natri phat ra 4nh sang vang. So
dd phan cyc ké:
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s: den natri A: kinh phan tich
F: kinh loc nhiét B: bang chia d¢ goc
P: kinh phan cyc K: kinh ngam
T: éng dyng dung dich Q: ban mdng thach anh

Nho ban mong thach anh Q nén thi trudng (nhin qua kinh ngdm K) duoc chia
lam 3 mién trong d6 2 mién (1) va (2) 1a cing mau gidong nhau, mién (3) & giita dé so
sanh voi 2 mién hai bén.

Phai diéu chinh (hodc quay du xich hodc quay bang chia d6) sao cho thi truong

déu mau: ca 3 mién (1), (2) va (3) cung mot mau, khong co sy khac biét, khi d6 méi
doc goc quay cuc R.

Poc goc quay cuc R nén dung kinh lap gan lién kinh ngam K dé doc du xich cho

=

IV. TIEN HANH:

C6 2 ndi dung: xac dinh géc quay cuc riéng [a]p va xac dinh ndng d6 Cy cua
dung dich duong

1. xac dinh géc quay ban diu R,:

Nguoi ta khi ché tao phan cuc ké phai dé quang truc kinh phan cyc P va quang
tryc kinh phan tich A vudng gbéc v6i nhau, khi d6 thi truong s& déu mau, va tbi. Trén
bang chia d6 goc quay cuc phai 1a 0 ( diém 0 cta du xich phai trung khép véi diém 0
ctia bang chia d6). Nhung thyc té do nhiéu nguyén nhan khong dugc nhu vay, nén ta
phai xac dinh géc quay R, nay (goi 1a diém 0 ban dau).

Cho nudc cét vao dng T. Diéu chinh cho thi truong déu mau (& ving toi). Puoc
gbéc R, 1am nhu vay 3-5 lan, léy gia tri trung binh Ro.

2. Xac dinh goc quay cuc riéng [a]p:

Dung cong thtrc:
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[o]p= % @)

- TUr dung dich duong gbc 10%, ta pha mot loat dung dich c6 ndng d6 1an luot 2,
4, 6, 8% (bang cach lay mot phan dung dich dudong gdc 10% va mot luong nude cat
thich hop). Mdi dung dich can pha 25ml bang binh dinh mtc.

- Bo gbéc quay cua cac dung dich méi pha: thi du ta dugc Ry, Ry, R;, Ry va Rs cuia
dung dich gdc 10%, nén nhé rang R; = R; — Ro, trong d6 R; 1a goc quay cuc cia dung
dich thir 1 (co néng do xac dinh C)), R; 1a gbc quay cuc doc trén bang chia do.

- Po goc quay cuc R, ciia dung dich dudng c6 nong do chua biét C, do phong thi
nghiém b tri.

- Tinh gdc quay cuc riéng [a]p ctua dudng: tir cac sb liéu C;, R; voi I = 1dm, ta 1an
luot tinh goc quay cuc riéng cta dudng véi timg dung dich 2, 4, 6, 8 va 10% va lay tri
s6 trung binh cua cac tri s6 [a]p vua tinh dugc :

Y,

o], = =15 @)

3. Xay dung dwong cong chuin dd R = f(c):
Tt cong thirc :
R=[a]p.c.I
co [a]p.I ¢d dinh, 15 rang goc quay cuc R ti I¢ voi néng do C cua dung dich.

T céc s6 liéu C;, R, ta v& dd thi ¢ truc tung la gia tri géc quay R;, truc hoanh 1a
gia tri ndng d6 C;. Puong biéu dién bac mot di qua gde tao d6 (c6 gia tri C =0, R = 0).

Dung d6 thi ndy, tir géc quay R, ctia dung dich dudng chua biét ndong do, ta s&
xac dinh duoc néng dd can tim C,.

4. Kiém tra bang tinh toan:
Ta dung cong thue (3):
R

[a],

v6i R thay bang R,, [o]p thay bang [a]p & (4), I =1dm, ta tinh dugc C,.

C=

Déi chiéu véi gia tri Cy tim duoc bang phuong phap do thi. Néu 2 gia tri Cy sai
léch nhau khong qua 5% thi duoc coi la két qua ding.

5. Nhitng diéu cin chi y
- Phai doc goc quay R khi thi truong déu mau & ving toi.

- Phai tap doc goc quay R cho chinh xac. Cé gang doc qua kinh lup da gin san ¢

62



kinh ngam K. Néu khong doc dugc thi méi nhin bang mat. Do chinh x4c ctia phan cuc
ké c6 & phong thi nghiém 14 0,005°.

- Khi cho dung dich vao éng T ¢b ging khong dé co bot khi.

- Lau sach kinh ldp ddy 2 dau dng T, kinh ngam K, kinh chén . . . dé doc cho rd.

- Khi doc géc quay R can diéu chinh nhanh, doc nhanh, vi doc 14u moi mét,
khong chinh xac C6 thé 14y 3 gia tri: R, twong Gmg v6i hai mién (1), (2) nhat hon mién
(3) & giita, Ry, twong tng v6i khi hai mién (1) va (2) thdm hon nhiéu mién (3) & giira R,
khi ca 3 mién (1), (2) va (3) cung déu mau:

" R,+R,+R,
- 3
VI. CAU HOI KIEM TRA :

1. Tai sao phai doc thi truong déu mau & ving ti?

2. Lam sao biét goc quay ctia mot chit quang hoat 13 dwong (R > 0, hitu tuyén),
1a am (R < 0, ta tuyén)?

3. Nguyén tic cua du xich cta phan cuc két,
4. Tai sao khi cho dung dich vao dng T lai phai chanh khéng c6 bot khi?

5. Tai sao khong do goc quay cuc cta nhitng dung dich duong c6 ndng d6 C that
cao (C > 10%, C > 30%, . .. ) khong do véi nhitng dng T ¢6 chiéu dai 1 = 2dm?
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Bai S0 9
PINH LUQNG SO MAU BANG QUANG SAC KE

I. MUC PiCH THi NGHIEM:

1. Hiéu 6 tng dung cua dinh luat hap thu anh sang (Lambe - Bia) vao phép dinh
luong so mau.

2. Nam vimng phuong phap dinh lwong néng do mot dung dich bang phd hap thy.

3. Biét sir dung thanh thao mdy so miu quang dién (T.581 - Trung Qudc) hay
may quang pho.

II. DUNG CU:
- May so mau quang dién (T.581 - Trung Qudc) hay may quang ph.
- Dung dich kalibicromat gdc, phong d pha.
- Binh dyng nudc, pipet, cdc thuy tinh.
- Nudc cit.
L. LY THUYET:
1. Pinh luat hap thu 4anh sang (Lambe - Bia):

Khi nghiém ctru sy hap thi anh sang cta cac dung dich mau, Lambe - Bia dd tim
ra sy phu thudc cua cuong do anh sang sau khi ra khoi dung dich (1) vao cuong do anh
sang t6i dung dich (I,) theo biéu thirc sau:

— -£.C.1
1,=1,.10 "

Tong d6: € goi 1a hé sd tit (hé s6 hap thu)
C 1a ndéng do dung dich.

1 1a bé day cua 16p dung dich ma anh sang di qua (chinh 1a bé day cua
cdc do - cuvette).

Trong thuc té nguoi ta hay ding céc dai luong dan xuét tir cong thire (1) trén, d6
la:

1.1 Dy truyén qua (dp théiu quang - T):

Dugc dinh nghia la:

I—t 10-6.C.1
T=T1, = )

T tinh theo %.
1.2. Pj hip thu - A (mdt dp quang- D, dp tit - E):

64



Néu C = 1M/chét long, 1 = lcm, thi A = ¢, khi d6 hé s6 € 12 hé s6 hap thu phan tir,
ki hiéu 1a ey
Néu = 1%, 1 = lcm, thi A = ¢, lac nay hé sb € goi 1a hé s6 hap thy phan tram, ki

hiéu la E”

lem
Chu y rang cong thirc (3) chi dang khi anh sang chiéu vao dung dich 13 anh sang
don sic. Vi thé ngudn sang trong cidc may do mau hay quang pho 13 ngudn phét anh
sang don sic. Néu ding ngudn sang da sic (dén day toc . . . ) thi phai c6 bd phan phan
tich 4nh sang ra thanh anh sang don sic (monochromateur). Trong cic may thuong
dung 13 kinh loc mau, lang kinh hay céach tir.
2. Pho hép thu:

V61 mot chét xéc dinh, su phu thudc cua dé hép thu (A) vao budc séng anh sang
(1) chiéu vao goi 1a phd hap thu cua chat do.

Dang tong quat cia pho hap thu la:

A=1(1) (4)
V&1 mot chat xac dinh, trong nhitng diéu kién do nhat dinh, han f sé c6 mot dang
tudng minh.
xA\ "
max'l) P 7

| /

i / i

; S

A 2hy - - r~/ -»-~;——-~\\~'“““"/‘;;"‘"-\\

| S 7N

2 T B N

‘t - : : Finmd

e d

Anmx D) Aarepy2)

Hai dac trung chinh ctia mot phé hép thu ciia mot chat 1a:

- Vi tri cac cuc dai, biéu thi bﬁng A max (tinh theo don vi nm). Mot chét c6 thé co
mot hay nhiéu cuc dai.

- Gia tri d6 hap thu tai cac cuc dai, biéu thi bang A .

Pho hép thu ciia mot chét phan anh cAu tao cua chat d6. Vi thé do phé hép thu 1a
mot phuong phap dinh tinh quan trong dé xac dinh mot chat.

3. Phuong phap dinh lwong so mau:
Theo cong thirc:

A=¢.C
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Vi mot chat xac dinh, trong nhiing diéu kién do nhét dinh (A, t%) thi £ = Const.
Khi d6 d6 hip thu (A) ti 1¢ thuan véi ndng do (C) cua dung dich:
A=K.C (5)
K 1a hé sb ti I&.
Do thi su biéu dién su phu thudc ctua do hép thu (A) vao n6ng dd dung dich (C)
la mot duong thang di qua goc toa do (dang y = a.x). P06 thi nay goi 1a do thi chuan doé.

Can chil y cong thic (4) khong phai luon A4
luén dung véi moi gia tri cia néng do (C). Thuc té
thdy rang véi cac dung dich c6 ndng d6 dung dich
qua mang va qua dac thi sy phu thudc ciia A vao AX)|------5 .
C khong phai tuyén tinh nita. Vi thé, trong thuc 15

nghiém phai khao sat khoang nong d6 cia dung : .
dich tuan theo ding dinh luat Lambe - Bia (nghia 0 C(x) C
la trong khoang néng do do, dd thi 1a mot doan

thang).

3.1. Ding db thi chuin dp:

Pha mot diy cac dung dich chuin c6 cac nong do nam trong khoang ndng do
dung dich tuan theo dinh luat Lambe - Bia. Po d6 hip thu (A) cua cac dung dich nay
tai diéu kién di xac dinh (A dung moi, trén co s do sé vE dd thi chuan do trén giéy ké
6 vuong Imm®).

Do d6 hap thu cua dung dich cin x4c dinh néng do (dung dich x). Dya vao do thi
chuén ta s& biét dugc néng do cua dung dich do (Cy).

3.2. So sanh v6i mét dung dich chudn:

Goi d6 hap thu va ndng d6 tuong tmg cua cac dung dich chuan va dung dich cii
biét néng do lan luot 1a A,, C, va A,, C,. V61 cung mot diéu kién do, ta co:

Ay=¢eC,l
A =¢eC,1
Tirds: 2o = G ,ritra: C, = AG 5)
Ax b3 AO

Thudng nguoi ta so sanh dung dich (x) v6i dung dich chuan (C,) c6 d6 hip thu
(cling c6 nghia 13 c6 ndng d6) x4p xi bang nhau.

4. Tim vi tri hip thy cuc dai (A may ):

Dé phép dinh lwong duoc chinh xac va co6 do nhay cao, théng thuong tién hanh
do do hap thu cua dung dich thir tai vi tri c¢6 d6 hap thu cuc dai (A nax ). Cach 1am nhu
sau: Vo1 mot dung dich xac dinh do do hép thu A cua no tai cac bude song khac nhau
(néu 12 may quang phd) hay tai cac kinh loc mau khac nhau (véi cac may so mau).
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Trén co s& do tim dugce vi tri (budc song hay kinh loc mau) ma tai d6 dung dich c6 do
hép thu cuc dai (Anax). Sau d6 phép phan tich dinh luong duoc tién hanh tai vi tri tim
duoc nay.

IV. CAC BUOC TIEN HANH:

1. Pha mdt day cac dung dich kalibicromat (K,Cr,07). C6 cac néng do C, => Cs
(0,01; 0,02; 0,04; 0,06; 0,08%) tir dung dich géc C = 1%, v6i luong 10 ml cho mdi
dung dich.

2. Poc ki qui trinh thao tac van hanh may so mau (T.581 TQ) hay médy quang phd
Turner (C6 ban huéng dan kém theo may).

3. Pbo do hép thu cia mét dung dich nhét dinh tai cac budc song khac nhau 9 vai
may quang phd) hay tai cac kinh loc mau khac nhau (v6i may so mau). Trén co sé d6
v& pho hép thu cia dung dich:

A=f(1)

4. Tim budc song thich hop (A max ) d6i v6i may quang phd, hay véi kinh loc mau
thich hop véi kinh so mau.

5. Tai budc song (A max ) tim duge (hay kinh loc mau thich hop da chon), do do
hép thu cta cac dung dich c6 néng d6 C; => Cs (mdi dung dich do 3 1an dé lay gi4 tri
trung binh). Trén co s& d6 xac dinh khoang nong do dung dich tudn theo dinh luat
Lambe - Bia.

6. Do do hap thu cia dung dich C, phong thuc hanh cho.
7. V& dd thi chuan do dua trén cac sb liéu do & budce 5.
8. Tim n6ng do C,, theo hai cach:

- Dua vao d6 thi chuén do.

- So sanh v6i dung dich chuan, theo cong thuc (5).

9. Rtra sach dung cu pha ché, lau may. Ban giao may va dung cu cho can bd
phong thi nghiém.

10. Bao céo két qua theo mau cho san.
V. CAU HOI:

1. Phat biéu dinh luat hap thu 4nh sang va cac dinh nghia vé sy truyén qua (T) va
d6 hap thu (A)?

2. Thé nao 1a phd hap thy ctia mot chat?
3. Trinh bay nguyén tic ctia phuong phap dinh lugng so mau?
4. Dya trén nguyén tic nao dé tién budc song phan tich thich hop (hay kinh loc

mau)?
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MAiu b4o c4o thi nghi¢m

PINH LUQNG SO MAU BANG QUANG SAC KE

Piém danh gia ciia GV

II. KET QUA THI NGHIEM

1. Pha dung dich:

Nong d6 dung dich (C)

G, 0,01 %

C, 0,02%

C; 0,04 %

C4 0,06 %

Cs 0,08 %

Thé tich (Vml) dung dich gbc

2. Tim A pay (hay kinh loc mau):

Budc song (S6 kinh loc)

Do hap thu (A)

3. Po do hay thu A cta cac dung dich:

Dung dich

C 0,01 %

C, 0,02%

C; 0,04%

C40,06%

Cs 0,08%

Do hip thy (A)

4. V& dwong cong hép thu: A =f(1)

5. V& do thi thi chuin dd: A = K.C

6. Tim C, theo hai cach trén.

7. Nhan xét.
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Bai 50 10
KINH HIEN VI
I. MUC PiCH THi NGHIEM:
+ Lam sang to 1y thuyét bai kinh hién vi, biét nguyén tic ciu tao cta kinh hién
V1.
+ Biét str dung kinh hién vi dé xac dinh d6 khuéch dai cua vat kinh, do dung kich
thudc té€ bao.
II. DUNG CU:
- Kinh hién vi
- Tiéu ban té bao
- Vat kinh
III. LY THUYET:
1. Nguyén tic:
Kinh hién vi 1a mét dung cu quang hoc dung dé quan sat nhitng vat nho co kich

thudc ¢ phan trim hodc phan nghin milimet ma mat thudng va kinh lap khong trong
thdy dugc.

Loai kinh hién vi thong thuong cé do tu 2 - 3000 didp. Loai kinh hién vi tt c6 do
tu dén 12000 di6p.

Bo phan quang hoc chu yéu cta né gdm c6 hai hé théng thau kinh hoi tu O va
0,. Hé thir nhat dé gan vat dem quan sat, c6 tac dung nhu mot thau kinh hoi tu c6 tiéu
cu nhd - goi la vat kinh.

Hé thir hai gan mét ngudi quan sat goi 1a thi kinh c¢6 tac dung nhu mét kinh lap.
Hai hé thau kinh nay dit trén ciing mot quang truc va cach nhau mot khoang chét 1ong
khong doi.

Vat dem quan sat dat trudc va rat gﬁn tiéu diém F, cta vat kinh. anh coa vat qua
kinh 13 anh that, nguoc chiéu va 1én hon vat, nhu vay vat di duoc khuéch dai lan thir
nhat.

Goi AB 1a do dai cua vat, A’B’ 1a d6 dai cua anh, d6 khuéch dai dai caa vat kinh

theo cong thirc Niuton:

anh that qua vat kinh phai hién sau tiéu diém F, cua thi kinh, rat gan F, va sé& 13
vét dbi véi thi kinh va cho anh cua anh that 1a mot anh ao cung chum va 1é6n hon anh
that. Nhu vay qua thi kinh vat d3 duoc khuéch dai 1an thir hai.
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A”’B’’ chinh 14 anh cta vat AB nhin qua kinh hién vi.

D0 phong dai dai cua thi kinh:

Do khuéch dai dai ca kinh hién vi:
g-AB'_AB" AB KK,
AB AB' AB
Nghia 14 "d6 khuéch dai dai cia kinh hién vi bang tich do khuéch dai dai cua vat
kinh v&i d6 khuéch dai dai cua thi kinh"

Nhu vay mudn cho K 16n ta phai lam cho K, va K, déu 16n.

bé tang K, co thé tang d,' hodc gidm tiéu cuc fj cuia vat kinh. Khoang canh d,’
gan bang d6 dai ciia khoang cach gitra vat kinh va thi kinh, tirc 1a gan bang d6 dai cua
kinh hién vi nén khong thé ting nhiéu, néu khéng kinh s& qué 16n. Trong kinh hién vi
thong dung khoang cach nay thuong 1a 15-18cm. Do d6 dé ting K, chi con bién phap
la tang ti€u cy f;. Vay vat kinh cua kinh hién vi co tiéu cuc rat nho. Trong thuc té f,
thudng ¢ sd vai milimet.

2. Vat kinh chim:

Thudng trong kinh hién vi vat dé quan sat trén kinh bao gid ciing dugc cat thanh
mot 14t mong (c& phan trim milimet) gan trong suat dan trén mot tim kinh phang va
dugc bao vé bang mot tam kinh khac rit mong (d6 diy vai phan mudi milimet) goi 1a
lamen dan ¢ trén.

anh sang di tir vat truée khi vao kinh phai di qua lamen, chiét suat cua lamen
khoang 1,5 16n hon cua khong khi nén nhiing tia sang t&i mat trén cua lamen dudi géc
16n hon 42° s& bi phan xa toan phﬁn va khong vao dugc kinh. Pé tan dung anh sang
clia ngudn ngudi ta nhod 1én lamen mot giot chit long (hodc dau) cé chiét sudt xap xi
chiét sudt ciia lamen va cho mat vao ctia mit kinh nhung trong giot dau 4y. Nhu vay
moi trudng chira vat ciing ¢ chiét suat n. D6 13 vat kinh chim.

Ly thuyét con cho thiy rang, ding vat kinh chim mat c6 thé phan biét dugc
nhimg chi tiét nhd gip n 1an so voi vat kinh khé (tire 1a khong c6 giot chat 1ong nao
trén lamen).

3. Ung dung:

Kinh hién vi trong nganh Y - Dugc dugc dung dé: soi té bao thuc vat, dém hat
hdng cau trong mau . . .

4. Md ta cAu tao:

Kinh hién vi cé nhi€u kiéu: c6 loai gobm ong kinh thang thuong chi c6 mot, hai
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vat kinh va mot, hai thi kinh.

Co loai gém nhiéu vat kinh va thi kinh dé cho nhiéu cuong s6 khac nhau. Chan
han vira quan sat dugc bang mét, vira dung dé chup anh, vira dé chiéu anh phong nhiét
do trén mot man. . .

Song ching c¢6 chung mot ciu tao gdm c6: hé kinh mat va hé kinh vat, kinh tu
quan, guong phan chiéu c6 hai mat, mot mat phéng nhu guong soi, mdt mat 1om, b
tho chinh va é¢ vi cip, c6 mam kinh dé dit tiéu ban trén mam kinh . . .

Chung ta s& xét k¥ trac vi vat kinh va tric vi thi kinh. Tric vi vat kinh: 12 mot ban
thuy tinh hinh tron gz"m trén mot tim kim loai hinh chir nhat, trén bang thuy tinh co
mdt khoang rong 1mm, trong khoang d6 lai chia 1am 100 khoang nho cach déu nhau,
goi 1 khoang chia cua tric vi vat kinh c6 d6 rong 1a 1/100mm (0,01mm).

Tréac vi vat kinh c6 tac dung 1am vat d3 biét kich thudc trong viéc do do khuéch
dai cua vat.

Tréc vi kinh: 1a mot ban thuy tinh, trén d6 c6 khic nhiing khoang déu nhau, c6 do
rong 1mm. Ngoai ra con mot ban thuy tinh khac khac hai vach song song (| |) va mot

vach chéo chir thap (+) va giao diém cua nd dang vao chinh giita cta hai vach song
song O trén. Trac vi thi kinh c¢6 dc vi chinh & phia bén phai c6 ghi sd vach chia trén dc.
Oc vi chinh chia 1am 100 phan déu nhau. Khi qua 6¢ vi chinh ding mot vong thi hai
vach song song va vach chéo chit thap di chuyén dugc ham (tirc 12 100 khoang cua
trac vi thi kinh). Vay mot khoang chia ciia 6¢ vi chinh cuia tric vi thi kinh 13 0,01mm.

Trac vi thi kinh c6 tac dung 1am anh that cda vat trong viéc do khuéch dai cua
kinh vat anh nay ciing c6 kich thudc da biét.

Kinh vt c6 cac loai: 6%, 8%, 10%, 20%, 40® va 90" (goi 1a vat kinh dau hay vét kinh
chim).

Kinh mat c6 céac loai: 10%, 15%, 20",
IV. THU'C HANH:
1. Chuén bi:

1. Dung khin gac mém rau sach kinh vat, kinh mat, gwong phan chiéu, tu quang,
mam kinh hién vi . . .

2. Quay kinh vat s6 8" (hay 6%, 10*) vao dang truc kinh.
3. Lam rd thi truong bang cach diéu chinh gwong phan chiéu.
2. Po @9 khuyéch dai ciia vét Kinh:

1 . Thay thi kinh bang tric vi thi kinh, lip vao ng kinh hién vi, qua sat vach chia
cua tric vi thi kinh.

2. Lap tric vi thi kinh vao mam kinh.
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3. Pat mat ¢ ngoai, nghiéng ha kinh vat, cho xudng sat trac vi vat kinh (khong
duoc dé kinh vat va vao tric vi vat kinh).

4. Dat mat & tric vi thi kinh va dung dc so chinh xe 13n dé théy duoc vach chia
ctia tric vi vat kinh va tric vi thi kinh that song song vo1 nhau.

5. Piéu chinh sao cho hai vach bat ki cua hai trac vi chong khép nén nhau. Tim
hai vach thtr 2 chong khép cia 2 tric vi. Dém sé khoang cach chia cua tric vi vat kinh
giita hai vach chdng khép, goi 1a n,, dém s6 khoang chia cta tric vi thi kinh giira hai
vach chéng khép, goi la n,.

6. ap dung cong thirc tinh d6 khuyéch dai dai cia kinh vat:

AB' n,
Ky = E = ;—.100

\4
Lam 3 1an nhu thé véi céc gia tri khac nhau ctua n; va n,, tinh K, .

7. Chuyén sang kinh vat s6 20" (40*) lam hét nhu trén, trong trudng hop nay ta dé
rang diéu chinh cho 2 vach thir nhat ciia 2 tric vi chdng khép nhau, nhung khong tim
thdy 2 vach tht 2 cta 2 tric vi chdong khdp nhau. Ta lam nhu sau:

Lay mot s6 nguyén khoang chia cua trac vi vat kinh (n,).

Vi du: 8 khoang chang han. Ta s& thiy tmg v&i 8 khoang cua tric vi vat kinh s&
turong Gmg voi hon 3 khoang nho hon 4 khoang chia cua tric vi thi kinh. Ta diéu chinh
cho 2 vach song song cua tric vi thi kinh kep vach sb 3 cua tric vi thi kinh, doc trj s6
ctia dc vi chinh cua trac vi thi kinh, goi la n;. Vidun; =2. Sau d6 quay ¢ vi chinh cta
tréc vi thi kinh dén cap vao vach thur 8 cia trac vi vat kinh. Poc tri s6 cta dc vi chinh,
goi la ny, vi du: n, = 70. Vay phén 1é cua tric vi thikinhlan=n, —n; =70 -2 =68
(tirc 12 68% cuia tric vi thi kinh).

Vay trong truong hop vi du nay:

n, = 3,68.
n, = 8.
Kyio = 368 100=461in

Lam nhu vay 3 1an véi céc tri s6 khac nhau cua n, va n,. Tinh K4 .
3. Po kich thudre té bao:

1. Quay vat kinh s6 8 vé truc kinh.

2. Thay tréc vi vét kinh bang tiéu ban khao sat, 1am hién anh tiéu ban.

3. Chon mdt té bao dé do. Phai cha y dac diém cua té bao nay, vé cac dac diém
cuia té bao ndy ra gidy, dé khi quay sang vat kinh khac khong bi 1an.
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4. Dung hai vach song song hay vach chéo chit thap, diéu chinh sao cho giao
diém cta vach chéo tiép xuac lan luot mang bén trai cuia té bao, doc tri s6 ni & ¢ vi
chinh, va quay dc vi chinh cho vach chéo tiép xtic voi mang bén phai. Poc trj s6 n, ca
¢ vi chinh.

Can chu y s6 vong quay cua oOc vi chinh cua trac vi thi kinh trong khi di€u chinh
nay, mdi vong twong tmg véi 100 khoang chia & 6c¢ vi chinh cua tréc vi thi kinh.

5. Tinh kich thudc that caa té bao:

— % (nm) hay 222 (um)

100 K. K5
Lam 3 1an véi cac gia tri khac nhau cta n. Tinh @
6. Chuyén sang vat kinh s6 20* (40%) ciing 1am nhu trén. Tinh @ cua té bao.

7. So sanh két qua khi do bang vat kinh 8* Va 20*. Nhén xét.
L3
A

Tu quang |Vatkinh ; =
} 't AI ’r’ ’4?
’ P .
I ,,’ e Thi kinh
l l' "f
I
I f"”’
A7
/Q ?,\
\' i :H" U
Trac vi vat kinh Trac vi thi kinh
V. CAU HOI:

1. Chtng minh cong thirc tinh do phong dai dai cua kinh hién vi.
2. Trinh bay cong thirc va cach xac dinh d6 phong dai dai cua vat kinh (K,).
3. Néu cong thirc va cach xac dinh kich thudc that cia té bao bang hai vat kinh
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(s6 8" hodc 10 va 20%) .

Maiu b4o co thi nghiém

KIiNH HIEN VI
TIUONG oo Diém dénh gia cia GV
LOP v £0) oo
HOten ..o
I. MUC PiCH THi NGHIEM
II. KET QUA THI NGHIEM
5.1. Po K,:
K¢ hai bang dung cho vat kinh s6 8* va s6 20* (40%).
Lén do ng ny K,
1
2
3
Trung binh
5.2. Po kich thudére té bao:

K¢ hai bang dung cho vat kinh s6 8* va s6 20* (40").

Lan do

n

n;

1
2
3

Trung binh

Bién luan va nhan xét.
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Bai s6 11
XAC PINH HE SO HAP THU TIA PHONG XA

BANG MAY DEM GEIGER - MULLER
I. MUC PiCH THi NGHIEM:

Xéc dinh hé s6 hap thy tia phong xa bang may dém Geiger - muller
II. DUNG CU THi NGHIEM:

1 6ng dém Geiger - Muller

2. Méy dém xung dién tir hién sé kiéu MC-965A

3. Ngudn phong xa A dung trong hdp bao vé

4. Cac tAm kim loai (dng, nhom ...) dung lam mau do hé s hap thy cac tia
phong xa.

M. CO SO LY THUYET

Céc chét nhu urani, radi, poloni . . . va cac hop chat ciia chiing cé tinh chét phat
ra nhitng tia phong xa gém ba loai: tia o 1a cac hat nhan hén, tia B 1a cac electron va
tia y 1a cac birc xa dién tir c6 budc song rat ngan.

Nguoi ta sit dung 6ng dém Geiger - Muller dé nghién ctru tia phong xa, 8 hoic,
7 va str dung dng dém huynh quang dé nghién ctru tia phong xa o .

6ng dém Geiger - Muller 13 mét tu dién try dat trong éng thuy tinh ¢ chira khi &
ap suét khoang 100 mmHg (hinh 1): dién cyc thu nhét cua tu dién tru 1a mot soi day
kim loai, dién cuc thr hai 1a mot 16p dan dién phu 1én mit trong cua thanh 6ng thuy
tinh. Vi chat khi chira trong 6ng 1 dién moi, nén néu hiéu dién thé gitra hai cyc cta ty
dién chua dat t6i hiéu dién thé danh thung va khong c6 tia phong xa bay vao trong tu
dién, thi s€ khong c6 dong dién chay trong mach cua tu di¢n.

R L

R, R,
—!Ill o o
V. /4 b
Hinh 1

O

Khi cac hat phong xa bay vao khong gian giita hai dién cuc cua 6ng dém, ching
s& ton hoa chét khi lam xuét hién céac electron va cac ién. Dudi tac dung cua di¢n
truong gitra hai dién cuc cac electron va cac 16n chuyén dong vé cac dién cuc, tao ra
dong xung dién ngan. Néu ndi hai dau a va b ctia mach dién trén hinh 1 v6i hai ban
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léch dimg (Y) cua dao dong ky dién tir, ta s& quan sat thiy mot xung dién c6 dang nhu
hinh 2. Pai lugng & t xac dinh do dai ctia mdi xung dién.

ot

Hinh 2

Trong thi nghiém ndy, cic xung dién xuit hién do tic dung i6n hoa cua cac tia
phong xa trong 6ng dém Geiger - Muller duoc khuy éch dai va dwa vao may dém xung
dién ttr hién sd MC- 965A. Cac xung dién nay déng tho1 duoc dua vao mot bo tac
dong am thanh trong may dém xung dién tir dé tao ra nhiing tiéng kéu "chip chip": mdi
tiéng "chip" bao hi¢u su xuat hién ctia mot xung dién khi c6 mdt hat phdng xa bay lot
vao trong éng dém.

Theo dinh nghia, s6 xung dién ma may dém ghi duoc trong mdi phit goi 13 tdc
d6 dém n. Néu N 1a s6 xung dién ghi duoc trong thdi gian t phit, thi ta co:

n:

N
- )

Mot trong cac dic trung cia may dém Geiger - Muller 13 phong cta nd. Phéng
ciia may dém la téc do dém trung binh n(0) cia né khi khéng cé nguon phéng xa.
Nguyén nhan giy ra phong ctia may dém 14 do tac dung i6n hoa cia céc tia vii tru hodc
ctia cic ngudn phong xa tu nhién trong dat khi chung lot vao dng dém. Cha y: Mubn
xéac dinh phong cia may dém, phai dit may xa cac ngudn phong xa.

Néu ngudn c6 cudng dd phong xa cang manh, thi s6 hat phong xa truyén t6i dap
vuong goc vao mot don vi dién tich bao quanh diém ta xét s& cang nhiéu va do do tdc
d6 dém tai d6 cang 16n. Téc do dém n giam ty 1& nghich véi binh phuong cua khoang
cach r tinh tir ngudn phong xa t6i ng dém, nghia la:

n=kr? (2)

v6i k 12 mot hé sd ty 1& phu thudc ngudn phong xa va méi trudng bao quanh
ngudn do.

Khi cho céc tia phong xa truyén qua mot tam kim loai, chung s€ bi tam kim loai
hép thu. Murc do hép thu céc tia phdng xa tuy thude ban chét va do day cua tam kim
loai. Trong trudng hop nay, téc do dém n giam nhanh theo quy luat ham mii khi ting
d6 day d cua tAm kim loai

n=n,e*? 3)
trong d6 n, 1a tbc d6 dém khi khong c6 tdm kim loai chin giira ngudn phong xa
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va ong dém, e 1a co sO cua 16ga tu nhién va x 1a hé s6 hap thu cac tia phong xa cia

tam kim loai.

Néu 1am thi nghiém voi hai tim kim loai c6 cing ban chit nhung c6 do day khac
nhau d; va d, dit chin giita ngudén phong xa va éng dém, thi tir cong thirc (3) ta suy ra
hé sb hap thu cac tia phong xa ciia hai tim kim loai ndy tinh bang

Inn, —Inn,

=—2 1 @«
u 4, -d “4)

Trong thi nghiém nay, ta ding may dém Geiger - Muller hién sé MC -965A dé
do phong ctiia may dém. Trén co sd d6 co thé khao sat su thay doi toc do dém n phu
thudc khoang cach r xir ngudn phong xa téi dng dém va xac dinh hé s6 hip thy tia
phong xa ,y cta cac tdm kim loai (ddng, nhém. . . .) dit chin giira ngudn phong xa va
ong dém.

IV. TRINH TU THi NGHIEM

1. Po phong ciia may dém Geiger - Muller hién s6 MC - 965A.

a. bng dém Geiger - Muller GM duoc 1ap trén gia d& BP nhu trén hinh 3, a. Cim
dau giac cua dng dém GM vao 6 A (IMPUT GEIGHER MULLER) ctiia may dém xung
dién tir MC - 965A va cam phich ldy dién ciia may dém nay vao ngudn dién ~ 220V.

Hinh 3.a

b. Van niim chuyén mach thang do ctia may dém xung dién tir MC -965A va dit
n6 & vi tri 100 (hinh 3,b). BAm khoa dong dién K: cac dén LED chi thi s6 phat sang.

Hinh 3.b: May dém phéng xa MC - 965A
c. Bam khoa K, (START): may dém s& do s6 xung dién N(0) trong khoang thoi
gian t = 90s theo ché do do tu dong (AUTO MODE). Doc va ghi gié tri ciia N(0) vao
bang 1.
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Thue hién dong tac nay 3 1an dé tinh gia tri trung binh N(0) va xac dinh phong
n(0) ctia may dém theo cong thirc (1)
N(0)

'_1—(H)='—t— ®)

Ghi cht: C6 thé do sé xung dién trong thdi gian tiy ¥ (16n hon 100s) bang cach
van nim chuyén mach t&i vi tri co va 4n nit K, dé chuyén sang ché do diéu khién béng
tay (MANUAL MODE)

2. Khao sat tdc do dém n phu thudc khoing cich r tir ngudn phéng xa téi
ong dém

a. Giir nguyén nam chuyén mach thang do ctia may dém xung dién tit MC -965A
& vi tri 90. Lap thém ngudn phong xa RS trén gia ¢ phang BP sao cho cira sd ctia nd
nam thing ngang véi cira s6 ctua ong dém GM (hinh 4). Khoang cach r tir dng dém
GM t6i ngudn phong xa RS duge xac dinh nhd mot thude thing milimét gin trén mit
gia do BP.

Hinh 4

Vi ngudn phong xa RS nam cach cira s6 ctia né lem va dng dém GM c6 do dai
hiéu dung bang 4,0cm, nén ta chi thuc hién dugc cac phép do bat dau tir khoang cach
r=3-+r, voi r 12 khoang cach tir cira s6 clia ngudn phong xa RS dén cira s cia dng dém
GM.

b. Pit r’ = lem khi d6 r 3+1 = 4cm. bdm khoa K;: may dém tu dong do s xung
dién N’ trong thoi gian t = 60s = 1 ph. Doc va ghi gia tri cia N’ vao bang 2.

Truong hop nay, tde do dém n’ = N'. Sau khi trir di phong n,, ta suy ra tde do
dém n dbi véi cac tia phong xa phat ra tir ngudn RS bang:

n=n'-n, (5)

c. Thyc hién lai phép do trong muc I1.2.b ing voi cac khoang cach ting dan tir
r=4cm dén r = 12cm, mdi lan ting thém 1,0cm bang cach dich chuyén ngudn RS xa
dan dng dém GM. Poc va ghi sb xung dién N’ trong mdi 1an do vao bang 2 dé tinh toc
d6 dém n tuong tng.

d. V& d6 thi biéu dién quan hé n ~ r*. nhan xét két qua, va rat ra két ludn thuc té.
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3. X4c dinh hé s6 hip thu tia phéng xa cia tim kim loai.

a. Dt nam chuyén mach thang do ctia may dém xung dién tir MC - 965A & vi tri
60. Lip dat lai ngudn phong xa RS va dng dém GM nhu hinh 5, trong d6 ngudn phong
xa RS duoc dat ngtra 1én phia trén va dng dém GM hudng thang ding xudng phia dudi
sao cho cac cira s6 ciia chung nam ddi dién sat nhau.

Hinh §
b. N6i 16ng vit him va dich chuyén dng dém GM dé dit chén vira sat 1 ban dong
kim loai c6 d6 day d nam giita 6ng dém GM va ngudn phong xa RS. Bim khoa K;:
may dém tu dong do s6 xung dién N trong thoi gian t = 60s. Poc va ghi gia tri N, vao
bang 3. Tir d6 tinh duoc téc d6 dém ni tng voi do day d ciia mot ban déng kim loai.

Thuc hién phép do nay 3 lan dé tinh tbc d6 dém trung binh va sai s6 trung binh.

c. Dich chuyén tiép 6ng dém GM dé dit chén vira sat 4 ban dong kim loai ¢
cung d6 day d nam giita dng dém GM va ngudn phong xa RS. Bam khoa K;: May dém
tu dong do sé xung dién N, trong thoi gian t = 60s. Poc va ghi gia tri N, vao bang 3.
Tir d6 tinh dugc toe do dém n, tmg voi do day d, = 4d cua bdn ban dong kim loai.
Thuc hién phép do nay 3 1an dé tinh tbc d6 dém trung binh va sai s6 trung binh.
Nhu vay theo cong thirc (4), hé s6 hdp thu phong xa u cia cac tim dong kim

loai bang:

Inn, —lnn,  lnn, —Inn,
= = 9)
d,—d, 3d

d. Thay cac ban dong kim loai bang cac ban nhém kim loai ¢ cing d6 day d'.
Thuyc hién lai cac phép do tuong ty muc I1.3b va 11.3¢c dé do s xung dién N, N,'. Tu
d6 suy ra toc d6 dém trung binh ', n', va xac dinh hé s6 hdp thu phong xa u, cua

cac tam nhom kim loai:

= Inn, ~Inn, _Inn, —lnn
P d,-d 3d'
V. CAU HOI KIEM TRA
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1. Ké tén va néu rd ban chat ciia cac thanh phan c6 trong tia phong xa ciia urani
va cac hop chat cua né.

2. Giai thich nguyén 1y hoat dong cia may dém Geiger - Muller

3. Pinh nghia toc d6 dém va phong ctia may dém.Néu rd cong thire tinh va don vi
do cta toc do dém. Trinh bay phuong phap do phong cua may dém Geiger - Muller
hién s6 MC - 965A dung trong thi nghiém nay.

4. Néu rd quy luat thay d6i toc d6 dém phu thudc vao khoang cach tir ngudn
phong xa téi dng dém Geiger - Muller .

5. Néu 1d quy luat thay do6i toc do dém phu thudc vao do day cioa tim kim loai
dat chin giita ngudn phong xa va dng dém Geiger - Muller . Trinh bay phuong phap
xac dinh hé s hép thu tia phong xa y cia tam kim loai bé“mg may dém Geiger - Muller
hién s6 MC - 965A

80



MAiu b4o c4o thi nghi¢m

XAC PINH HE SO HAP THU TIA PHONG XA
BANG MAY PEM GEIGER - MULLER

LOP e t6

Diém danh gia ciia GV

II. KET QUA THi NGHIEM

1. Po phong ciia may dém Geiger - Muller hién s6 MC - 965A

Bang 1
Lan do ng Any
1
2
3
Trung binh (chon Anymax) =
Két qua phép do phong ctia may dém: ng=........................ e

2. Khao sat téc do dém n phu thudc khoing cich r tir ngudn phéng xa téi

ong deém.

R (cm)

Toc d6 dém n

4

Po lan 1

Do 1an 2

Do 1an 3

Trung binh

O | X0 | Q| |

11

12
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a. V&do thin~ l/r

b. Nhan xét va két luén:

Do thi n ~ 1/r ¢6 dang mot dudng

(thang, cong, . . .).

Diéu nay chimg to quy luat phu thudc ciia tbc do dém n vao khoang cach r tir ngudn

phong xa t6i 6ng dém 1a

(phu hop hodc khong phu hop) véi cong thuce (2).

3. Xac dinh hé s6 hap thu tia phong xa cua tAm kim loai

Bang 3

Khoang thoi gian do cac xung dién: t = 60s

Pong kim loai

) ltam: di=d=............... (mm) 4tAm: d,=4d:.. ... ... (mm)
Lan do
n; An, n, An,
1
2
3
Trung binh
Nhom kim loai
) 1tAm: dy=d=......... (mm) 4tim: d,=4d=. . ... ...(mm)
Lan do
n; An, n, An,
1
2
3
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Trung binh

I. P6i véi dong kim loai
1. Tinh sai s6 twong d6i trung binh ciia hé s6 hap thu tia phong xa

s w1 [AnZ_A—n,]_Ad_
et L _
W 3ud d

.............................

n, n,
2. Tinh gia tri trung binh ciia hé s6 hip thu phéng xa » theo cong thirc (5):

— Inn, —Inn _

T e = s esres s nsaaseseesrenes T
‘ 3d
3. Tinh sai s6 tuyét d6i trung binh ciia hé sé hip thu phong xa y:
AL = 8B = e e
4. Viét két qua:
n= u_l TAL, = P

I. P6i v6i nhom kim loai
1. Tinh sai s6 twong d6i trung binh ciia hé s6 hap thu tia phong xa

5 Ay, 1 ':Anz_Anz}_Ad'_
2T T - - v
4, 3u,d d

.............................

h, n
2. Tinh gia tri trung binh ciia hé s6 hip thu phéng xa » theo cong thire (5):

— Inn,'-Inn'
R 3 Rt T — R
3d

3. Tinh sai s6 tuyét d6i trung binh ciia hé s6 hip thu phong xa y:

ALy =0,y = e
4. Viét két qua:
u :u_ziAu2= .......................................... Ho
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