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1. Ph^n noi dung bai hoc gom cac trang in thanh hai cot : mot cot la 

noi clung chinh cua bai hoc, cot con lai chCr nho, trmh bay cac hmh 

ve, tranh, anh, bieu bang, do thi , cac cau hoi (ki h i e u S * ) de giao 

vien va hoc sinh cimg tham gia xay dung bai hoc... Tuy nhien, vai 

cac hmh, do the... co kich thuoc lan thi in tran trang. 

2. Sau phan noi dung bai hoc la (Dhan tom tat bai hoc, dugc in dam. 

Cuoi moi bai hoc la phan cau hoi (ki hieu ' ' • ) va bai tap (ki hieu"^ l 

de hoc sinh lam a nha. Phan dap an va dap so bai tap dugc in a cuoi 

cuon sach. 

.3. Sau mpt so bai hoc co nhung bai dgc them ghi la "Em co biet ?" 
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1. Vat ll hoc nghien ciiu cac dang chuygn dong, cac qua trinh 
bien doi... va cau tao ciia cac vat thd. Do la mot trong cac mon 
khoa hoc tu nhien quan trong nhat ciia chuong trinh Trung hoc 
pho thong. Cac em hoc sinh da bat dau hoc mon Vat If tir cac ldp 
Trung hoc co so. Nhung tir ldp 10 Trung hoc phd thdng. mdn 
Vat If mdi dugc trinh bay mdt each he thdng, sau sdc va day dii 
hon. Trong chuong trinh Trung hoc phd thdng, mdn Vat If chii 
yeu diing phuong phap thuc nghiem : h^u het cac khai niem, 
dinh luat, cdng thuc... deu dugc rut ra ttr cac quan sat, thf 
nghiem... trong thuc te. 

2. Chuong trinh mdn Vat If ldp 10 Trung hgc phd thdng gdm 
hai phan : 

• Phan mdt - Co hgc : nghien cuu cac dang chuydn dgng co, 
cac djnh luat co ban ciia chuyen dgng co. 

• Phan hai - Nhiet hgc : nghien ciru cac trang thai ciia cac vat 
the cau tao bdi cac phan tii'; nghien cuu su trao ddi nang lugng 
giua cac vat the trong qua trinh bien ddi. 

3. Cac tfnh chat vat If khae nhau ciia mdt vat the dugc bieu didn 
bang cac dai lugng vat If khae nhau. Trong chuong trinh Trung hgc 
phd thdng. ta chi gap hai loai dai lugng vat If: 

- Dai lugng vd hudng ; 

- Dai lugng vecto. 

a) Dqi luang vo huang : Dai lugng vd hudng chi cd mdt gia tri : 
hoac khdng am (khd'i lugng. the tfch...), hoac cd dau duong hay 
am (dien tfch, cdng, hieu dien the...). 
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b) Dqi luang vecta: dugc didn ta bang mdt vecto xac 
dinh bdi die'm gdc, die'm nggn, gia, chidu va do ldn. 

Vi du : Vecto luc F = ~MN : 

- Didm gd'c M ; 

- Didm nggn N ; 

- Chieu cua vecto la chidu ttr diem gdc de'n 
diem nggn ; 

- Do ldn vecto bang F = \MN\. 

4 Thli nguydn cua mdt dai lugng vat If. 

Khi do mdt dai lugng, ngudi ta phai chgn mot 
dai lugng ciing loai lam chuan dd so sanh ggi la 
dan vi. Ngudi ta thay rang, chi can xac dinh don vi 
ciia mdt sd dai lugng co ban, cac don vi ciia cac dai 
lugng khae cd thd tir dd suy ra. 

Vi du : Don vi co ban : 

\ do dai : met (m) 

. thdi gian : giay (s) 

khd'i lugng : kildgam (kg) 

Tir dd suy ra don vi : 

i van td'c : m/s hay m.s~' 

j gia td'c : m/s- hay m.s"-

luc : kg.m/s- hay kg.m.s"^ (ggi la niuton) 

Cdng thiic xac dinh su phu thugc ciia don vi mot 
dai lugng nao dd vao cac don vi co ban dugc ggi la 
thli nguyen ciia don vi dd. De kf hidu thii nguydn 
ciia mdt don vi, ngudi ta diing hai dau ngoac vudng. 

\'i dit : 

[cdng] = [luc.do dai] = kg.m.s~-.m = kg.m .̂s"-^ 

[ddng lugng] = [khdi lugng.van td'c] = kg.m.s"' 

[ap suat] = 
[luc] kg.m.s 

[dien tfch] 
= kg.m"' .s 

m 



PHAN MOT 

CO HOC 

a hoc nghien CLTU cac dinh luat chi phoi sir 
chuyen dong va di;ng yen cua cac vat. 

Phao ho^f Of" hd Hoan Kie<. 

ka hoc cho phep xac dinh duac vi tri ciia vat a bat ki thoi diem nao. No cho ta kha nang thay tri;ac 
'dLfOC dirdng di va van tdc cua vat, tim ra dugc nhung ke't ca'u ben vQng. 



CO HO 

* 5 s f^G 



CHl/ONG I 

Dpng hoc chat diem 

Cac khai niem : chat diem, quy 
dao, he quy chieu, van tdc, tdc do 
trung binh, van td'c tire thdi, td'c do 
gdc, gia td'c cua chuyen ddng 

Cac dac diem ve quy dao, van td'c 
va gia td'c cua cac chuyen ddng 
thing deu, thing bie'n ddi deu, rai t i; 
do va trdn deu 

<. Cdng thirc cdng van td'c 

Ddng hoc la mdt phan cija Ca hoc, trong dd ngirdi 
ta nghien cau each xac dinh vj tri cua cac vat trong 
khong gian tai nhOrng thdi diem khae nhau va md ta cac 
tinh chat cua chuyen ddng cua cac vat bang cac 
phuang trinh toan hoc, nhung chira xet den nguyen 
nhan chuydn ddng. 

O to aang ler d<\o Ma Phuc. iCao Br^ 



CHUYDN OONG CO 

H I Cho bie't (mpt each gan diing): 

- Dudng kinh cua Mat Trdi: 
1 400 000 km. 

- Dudng kinh ciia Trai Da't : 
12 000 km. 

- Khoang each tCr Trai Oat de'n 
Mat Trdi; 150 000 000 km. 

a) Ne'u ve dudng di eua Trai Dat 
quanh Mat Trdi la mot dudng 
tron, dudng kinh 15 cm thi hinh 
ve Trai Oat va Mat Trdi se la 
nhung hinh tron e6 dudng kinh 
bao nhieu xentimet ? 

b) C6 the coi Trai Da't nhu mpt 
chat diem trong he Mat Trdi dupe 
khdng ? 

I - CHUY6N DONG CO. CHAT DICM 

1. Chuyen dong co 

Chuyen dong co ciia mot vqt (goi tdt Id chuyen 
dong) Id su thay doi vi tri cua vqt do so vai cdc vqt 
khdc theo thoi gian. 

2. Chait diem 

Mdt d td tai dai 4 m dang chay tren dudng Ha Ndi -
Hai Phdng, dai 105 km. Nd'u phai chi vi trf cua d td 
tren dudng di trong mgt ban dd thi ta chi cd the ve 
dugc bang mdt cham (mdt diem). Dd la vi chieu dai 
ciia d td chua bang bd'n phan mudi van chieu dai 
con dudng. 6 td dugc coi la mdt chdt diem trdn 
dudng Ha Ndi - Hai Phdng. laU 

Mot vqt chuyen dqng duoc coi Id mot chdt 
diem neu kich thuoc cua no rdt nho so voi do ddi 
duirng di (hodc so vdi nhirng khodng cdch md ta 
de cap den). 

Khi mgt vat dugc coi la chat diem thi khd'i 
lugng ciia vat coi nhu tap trung tai chat didm dd. 

Cac vat ma ta ndi ddn trong chuong nay ddu coi 
la nhirng chat didm. 

3. Quy dao 

Tap hgp tat ca cac vi trf ciia mdt chat didm chuydn 
ddng tao ra mdt dudng nha't dinh. Dudng dd ggi la 
c/uy dgo ciia chuyen dpng. 



II - CACH XAC OINH VI TRI CUA VAT TRONG 
K H O N G GIAN 

1. Vat lam moc va thuoc do 

Cdt cay so trdn Hinh 1.1 cho bidt ta dang each 
Phii Ly 49 km. Trong trudng hgp nay ta da lay mdt 
cdt cay so d Phti Ly la vqt lam mdc. Khoang each 
tir cdt cay so den vat lam mdc da dugc do trudc. Vat 
lam mdc dugc coi la diing yen. [ S 

Vay, neu dd hiet dudng di (cpiy dqo) cita vqt, ta 
chi cdn chon mqt veil ldm moc vd mqt chieu duang 
tren difdng do la co the .xdc dinh duac chinh .xdc vi 
tri cua vqt hdng cdch diing mqt cdi thudc do chieu 
ddi doqn dudng tit vat ldm mdc den vqt (Hinh 1.2). 

2. He toa do 

Mud'n chi rd cho ngudi thg biet chfnh xac mdt 
didm M can khoan trdn tudng dd ddng dinh, cfin 
ndi rd didm dd nam tren mat tudng nao, each mep 
san va mep tudng bdn trai bao nhieu met. Hai 
dudng Ox a mep san va Oy d mep tudng bdn trai 
vudng gdc vdi nhau tao thanh mdt he true toq do 
vuong goc (ggi tat la he toq dc}) tren mat tudng. 
Diem O la gdc toq do. 

Mud'n xac djnh vi trf ciia didm M ta lam nhu sau : 

— Chgn chieu duong trdn cac true Ox va Oy : 

~ Chid'u vudng gdc diem M xudng hai true toa do 
Ox va Oy. ta dugc cac diem // va / (Hinh 1.3). 

Vi trf didm M trdn mat tudng se dugc xac dinh 
bang hai toa do la : .v - OH va v = 01. Hai toa do 
nay la hai dai lugng dai sd. S 3 

D6 xac dinh .v va y ta phai diing thudc. Tuy 
nhien, cd the diing thudc de chia do san tren hai 
true Ox va Oy va quan niem he toa do la he hai true 
da duoc chia dd. 

Hinti 1.1 

B B Co the lay vat nao lam moc 
de xac dinh vi tri mpt chiec tau 
thuy dang chay tren sdng ? 

Hinh 1.2 

Yi 

M 

O H X 

Hmh 1.3 

D 

M 

B Hinh 1.4 

S 3 Hay eho bie't eae toa dp cua 
diem M nam ehinh giiJa mot bdc 
tudng hinh ehiT nhat ABCD e6 
canh AB = 5 m, va eanh AD = 4 m 
(Hinh 1.4). Lay true Ox doe theo 
AB. true Oy dpe theo AD. 



Bang 1.1 

Bang gid tau 

Ha Noi 

Nam Oinh 

Thanh Hoa 

Vinh 

Dong Hdi 

Dong Ha 

Hue 

Da Nang 

Tam Ky 

Quang Ngai 

Dieu Tri 

Tuy Hoa 

Nha Trang 

Thap Cham 

Sai Gon 

19 gio 00 phut 

20 gid 56 phut 

22 gid 31 phut 

0 gid 53 phut 

4 gio 42 phut 

6 gid 44 phut 

8 gid 05 phut 

10 gio 54 phut 

12 gid 26 phut 

13 gid 37 phut 

16 gid 31 phut 

18 gid 25 phut 

20 gid 26 phut 

22 gid 05 phut 

4 gid 00 phut 

Hay tinh xem doan tau ehay 

tu ga Ha Npi den ga -Sai C?6n 

trong bao lau ? 

Ill - CACH XAC OINH THdl GIAN TRONG 
CHUY«̂ N DONG 

1. Moc thoi gian va done h6 

D^ md tii chuyen ddng ciia mgt vat, ta phai bidt toa dg 
ciia vat dd d nhirng thdi diem khae nhau. Mud'n the, ta 
phai chi rd mdc thdi gian (hoac gdc thcfi gian). tiifc la thdi 
diem ma ta bat dau do thdi gian va phai do khoiing thdi 
gian trdi di kd tii mdc thdi gian bang mgt cliiec dong ho. 

Bang gid tau (Bang 1.1) cho ta bidt thdi diem ma 
doan tau cd mat d cac ga. Ndu bd qua thdi gian tau 
dd lai d cac ga thi ta cd the tfnh dugc khoang ihdi 
gian tau chay tii ga ng ddn ga kia. 

Ne'u lay mdc thdi gian la thdi didm vat bat dau 
chuyen ddng (thdi diem 0) thi sd chi ciia thdi didm 
se trung vdi sd do khoang thdi gian da trdi qua kd 
tir mdc thdi gian. 

Mdt he quy chid'u gdm ; 

mdt vat km mdc. mgt he toa do gan vdi vat lam mdc : 

mgt mdc thdi gian va mdt ddng hd. 

Trong nhieu bai toan co hgc. nhieu khi ndi vd he 
quy chie'u. nguoi ta chi de cap den he toa do. vat lam 
mdc va mdc thdi gian ma khdng cdn ndi dd'n ddng hd. 

sr Chiryrn ddng cia mdt vat la •:AI tJwy ddi vi tn aia vSt do 5o voi cac vht khar ttiec- • 

\<cti thiroc r j r nho so vbi d6 dai duong di 'hoac vo' nhiing khontig cacn : 
1 dor.h .1ux'c CCI la nhung chat die n. Chat diem cc ;<h6i iirong !a khoi | 

lunng cua vSt. 

Oc' X,*; -finh n t i i cda rndt vat ta cin chpn mdt vat 'im nVx, mdt he ^ j 
vatlarTimbcdodexaccJnhcac trt " • "rong ttixmg hpp da btfet ;V>HU'V 
cjn ct~- n mdt vat lam nxr-c va w t ^ qiJV (ia<:> 'io 

0 ^ dinti thoi gian trong c i ; "?. ^'^ ̂ * " chon mot mdc thdi gian (hay gdc 
'̂ hoi 'jiant va diinR n>dt dong ho df 

rit auY chic>u bao gdm vat tam mdc, ne toa dd, mdc thdi Rian va ddng hd. 
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CAU HOi VA BAI TAP 

1. Chat diem la gi ? 

2. Neu each xac dinh vi tri cua mot d td tren mdt 

qudc Id. 

3. Neu each xac dinh vi tri cua mdt vat tren mdt 
mat phang. 

4. Phan biet he toa dd va he quy chieu. 

Trudng hgp nao dudi day co the' coi vat la 
chat diem ? 

A. Trai Oat trong chuyen ddng tir quay quanh 
mmh no. 

E. Hai hdn bi luc va cham vdi nhau. 

C. Ngu'di nhay cau luc dang roi xudng nudc. 

D. Giot nudc mua luc dang rai. 

Mdt nguoi chi dudng cho mdt l<hach du lich 
nhu sau : "Ong hay di doc theo phd nay de'n 
bd mot hd Idn. Dung tai dd, nhin sang ben kia 
hd theo hudng Tay Bae, dng se thay toa nha 
cua khach san S". Ngudi chi dudng da xac 
dinh VI tri cua khach san S theo each nao ? 

A. Cach diing dudng di va vat lam mdc. 

B. Cach diing cac true toa dd. 

C. Dung ca hai each A va B. 

D. Khdng dung ca hai each A va B. 

7. Trong cac each chon he true toa do va mdc 
thdi gian dudi day, each nao thich hgp nha't de 
xac dinh vi tri cua mot may bay dang bay tren 
dudng dai'? 

A. Khoang each den ba san bay Idn : f = 0 la 
luc may bay cat canh. 

B. Khoang each den ba san bay Idn ; f = 0 la 
0 gid qude te. 

C. Kinh dd. vT dd dia If va dd cao ciia may bay; 
f = 0 la luc may bay cat canh. 

D. Kinh dd, vT do dia li va dp cao ciia may bay ; 
( = 0 la 0 gio qudc te. 

8. De xac dinh vi tri ciia mot tau bien giua dai 
ducng. nguoi ta dung nhung toa dp nao ? 

9*. Neu lay mdc thai gian la luc 5 gid 15 phut 
thi sau it nhat bao lau kim phut dudi kip 
kim gid ? 

ChLing ta thuong nghi then gian troi di (j'dciu '" ^ •.,,\u 
nhau : ,Mpt phut tren ron tau \ u tru tung dai bar,., mot 
phut tren Trai Dat. Tuy nhien, trong Thuvet tuotig chi, 
ngLKji ta da chung minh duoc rang, trong t o n tau \'u 
tru thai gian troi cham hon tren Trai Dat. Chang han 
nhu neu t o mpt phan ung hoa hot xay ra trong I phut 
doi vai nguf/i ngoi trong ron tau vu tru thi nguai a tren 
Trai Dai se thay phan ung do xay ra trong hon I phut. 

Trong t a r he quy chieu khae nhau, thai gian troi 
khae nhau. Day khong con la mot du doan li thuyet ma 
da dupc nhieu su kien thuc nghiem gian tiep xac nhan. 

Anh ay da bay 
duoc hon 10 gio rdi. 

Mmh da bay 
duoc 10 gio. 

Trong cac he quy chieu 
khae nhau, thai gian trot khae nhau. 

11 



W2 CHUYEN DONG THANG DEU 
Dung tam tao ra mpt gipt nuoc rat nho tren mat mot binh chia dp dung diu an (Hinh 2.1). Gipt 
nuae se chuyen dpng thang deu xuong phia dutji. Vay, chuyen dpng thang deu la gi ? Lam the nao 
de kiem tra xem chuyen dpng cua giot nuae cP thuc su la chuyen dong thang deu hay khPng ? 

Hmh 2.1 

/Wl M2 -̂  

Hinh 2.2 

HR Qua vao gid tau d Bang 1.1, 
hay tfnh toe dp trung binh cua 
doan tau tren dudng Ha Npi -
Sai Gon, bie't con dudng nay dai 
1 726 km va coi nhu thang. 

? - CHUYEN D O N G T H A N G O^U 

Gia Sli cd mdt chat diem (vat) chuydn ddng tren rndt 
true Ox ; lay ehieu chuydn ddng la chidu duomg 
(Hinh 2.2). Ta chi xet chuyen dgng ciia vat theo mdt 
chieu nha't dinh. Tai thdi diem f^, vat di qua dieim 
M^ cd toa do .v,. Tai thdi didm t~,, vat di qua didm 
A/-, cd toa do .\s. 

Ta sir dung cac khai nidm sau : 

- Thtyi gian chuyen dqng cua vat trdn quang dudng 
M|A/T la : r = r̂  - r,. 

- Qudng dudng di duqc ciia vat trong thdi gian t la : 
s = .V-, . V | . 

Vi du : Nd'u .v, = 5 m, A-, = m 
thi .s = 8 m - 5 m = 3 m. 

1 . Toe do trung' binh 

6 ldp 8 ta da bid't : 

Quang dudng di dugc 
Td'c do trung binh 

^.b = 

Thdi gian chuyen ddng 

(2.1) 

Don vi ciia td'c do trung binh la met tren giay 
(kf hidu m/s), ngoai ra ngudi ta cdn diing don vi 
kildmet trdn aid (km,/h),... '31 

12 



Trong vf du trdn, nd'u thdi gian chuydn ddng la 
r = 1 s thi tdc do trung binh ciia vat la 3 m/s. 

Tdc do trung binh cho bid't miic do nhanh, cham 
cua chuyen ddng. 

2. Chuyen dong th ing deu 

Chuyen dong thang deu hi chuyen dong co cpiy 
dao Id duong thang \d co toe do trung binh nhu 
nhau tri'n moi cpidng duong. 

Trong chuydn ddng thang deu, khi ndi tdc do cua 
xe trdn mdt quang dudng hoac trong mdt khoang thdi 
gian nao dd thi ta hieu dd la tdc do trung binh. 

J. Quan^ duong di duoc trong chuyen dong 
th ing deu 

Tif cdng thiic (2.1) ta suy ra cdng thiic tfnh quang 
dudng di dugc s trong chuyen dgng thang deu : 

5 = v,^^t = vt (2.2) 

V la td'c dd ciia vat. 

Trong chuyen dcpng thdng deu, qudng dudng di 
duqc s ti le thucjn vdi thdi gian chuyen dqng t. 

II - PHUONG TRlNH CHUYEN OONG 
VA D 6 THI TOA 0 0 - THOI GIAN 
CUA CHUY6N O0NG THANG OEU 

1. Phinpng trinh chuyen dong th<^ng deu 

Gia su cd mdt chat didm M, xuat phat tir mgt didm 
A tren dudng thang Ox, chuydn ddng thang deu 
theo phucmg Ox vdi td'c do v (Hinh 2.3). Didm A 
each gdc O mdt khoang OA = AQ. Lay mdc thdi gian 
la liic chat diem bat dau chuyd'n ddng. Toa dg cua chat 
diem sau thdi gian chuyen ddng r se la : 

Bang 2.1 

Mot vai vi du ve 

Ngucri di bp 

Xedap 

0 to di trong 
thanh pho 

May bay cho 

toe dp trung binh. 

Toe dp trung binh 

km/h m/s 

4 = 1,1 

12 =3,3 

40 = 11 

khach 800 

Ve tinh nhan tao 28 000 

= 220 

= 7 777 

O /W 

Hinh 2.3 

x = XQ + s = XQ + Vt (2.3) 

Phuomg trinh (2.3) ggi la phuang trinh chuyen 
dqng thdng deu ciia chat didm M. 

13 



2. 06 thi toa do - thoi gian cua chuyen dong 
thing deu 

Giii Sli cd mgt ngudi di xe dap, xua't phat tu dia 
didm A. each gdc toa do O la 5 km, chuyen dgng 
thang ddu theo huti'ng Ox vdi van tdc 10 km/h. 

Phuang trinh chuydn ddng cua xe dap la : 

A = 5 + lOr 

vdi .V tfnh bang kildmet va t tfnh bang gid. Ta hay tim 

each bieu didn sir phu thudc ciia A vao t bang dd thi. 

a) Bang (A, t) 

Trirdc het ta phai lap bang cac gia tri tuomg ung 
giu:a X va /, ggi tat la bang (A, t), dudi day : 

t(h) 

x(km) 

0 

5 

1 

15 

2 

25 

3 4 

35 45 

5 

55 

6 ! 

65 I 
1 

h) Do thi toq do - thdi gian 

Ve hai triic vudng gdc : true hoanh la true thdi 
gian (mdi dg chia ting vdi 1 gid) ; true tung la true 
toa do (mdi do chia ung vdi 10 km). Ta ggi hai true 
nay la he true (.v, t). Tren he true (A, t), ta hay cham 
cac diem cd A va t tuong ung trong bang (A, t). Nd'i 
cac diem dd vdi nhau, ta duge mdt doan thang 
(Hinh 2.4) ; doan thang nay cd thd keo dai thdm ve 
ben phai. Hinh 2.4 ma ta thu dugc ggi la do thi toq 
dc) - thdi gian ciia chuyen dpng thang deu da cho. 

Dd thi toa do - thdi gian bidu didn sir phu thugc 
eiia toa do ciia vat chuydn ddng vao thdi gian. 

i vc do trung binh cua n-idt chuyen dong cho bi^t miic dd nhanh, cham ciia chuyen ddng. 
s 

Oon vi do tdc dp trung binh la m/s hoac km/h... 

Chuyesn ddng th^ng deu co quy dao la dudng th^ng va cd tdc do trung^ bmh nhu 
nhau tren moi quang dudng. 

Cdng thuc tinh quang duong di duqc ciia chuydn ddng thang deu : s- ct 

Phuong tnnh chuydn dong cua chuyen ddng th^ng ddu : x = x^ + vt 
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CAU HOI VA BAI TAP 

C. Trong khoang thdi gian tu 0 den 2̂̂  

D. Khong co liic nao xe chuyen dong thang deu. 

1. Chuye'n dpng thing deu ia gi ? 

2. Neu nhung dac diem ciia chuye'n dpng thang deu. 

3. Tdc do trung binh la gi ? 

4. Viet cong thue tinh quang dudng di duge va 
phuong trinh ehuyen dong ciia ehuyen dpng 
thing deu. 

5. Neu each ve do thi toa do - thai gian ciia mpt 
chuyen dong thing deu. 

6. Trong chuyen dpng thing deu 

A. quang duong di dugc s tf le thuan voi toe dp v. 

B. toa dp X tl le thuan vdi td'c do v. 

C. toa dp X tf le thuan vdi thdi gian ehuyen dpng f. 

D. quang duong di dugc s ti le thuan vdi thdi 
gian chuyen dpng f. 

Chpn dap an dung. 

7. Chi ra cau sai. 

Chuyen dpng thing deu eo nhung dac diem sau : 

A. Quy dao la mpt dudng thing ; 

B. Vat di duge nhung quang dudng b§ng 
nhau trong nhung khoang thdi gian b^ng 
nhau bat k i ; 

C. Toe dp trung binh tren mpi quang dudng la 
nhunhau : 

D. Tdc dp khong ddi tu liic xuat phat den lue 
dUng lai. 

8. Do thi toa dp - thdi gian trong chuyen dpng 
thing ciia mpt chie'c xe co dang nhu d Hinh 2.5. 
Trong khoang thdi gian nao xe chuyen dpng 
thing deu ? 

A. Chi trong khoang thai gian tu 0 de'n ty 

B. Chi trong khoang thdi gian tu (̂  de'n 2̂-

xt 

1 / 
î  

o r , ty t 

Hinh 2.5 

9. Tren mpt duang thing, tai hai diem A va B 
each nhau 10km, eo hai 6 to xuat phat ciing 
liic va ehuyen dpng ciing chieu. 0 td xuat 
phat tu A CO toe dp 60 km/h va 6 to xua't phat 
tu 6 CO toe dp 40 km/h. 

a) Lay goe toa dp a A, gdc thdi gian la liic xuat 
phat, hay viet cong thirc tinh quang dudng di 
duge va phuang trinh chuyen dpng eua hai xe. 

b) Ve dd thi toa dp - thdi gian ctia hai xe tren 
Cling mpt he true (x, t). 

c) Dua vao dd thi toa dp - thdi gian de xac 
dinh vi tri va thdi diem ma xe A dudi kip xe 6. 

10. Mot 6 td tai xuat phat tU thanh phd H ehuyen 
dpng thing deu ve phia thanh phd P vdi tde dp 
60 km/h. Khi de'n thanh phd D each H 60 km thi 
xe dung lai 1 gid. Sau do xe tie'p tue ehuydn 
dpng deu ve phia P vdi tde dp 40 km/h. 
Con dudng H-Pcoi nhu thing va dai 100 km. 

a) Viet eong thuc tinh quang duang di dugc va 
phuang trinh chuyen dpng ciia 6 to tren hai 
quang dudng H - D\ia D - P. Gdc toa dp lay 
d /-/. Gdc thdi gian la luc xe xua't phat tu H. 

b) Ve dd thi toa dp - thdi gian eua xe tren ca 
con dudng H - P. 

c) Dua vao dd thi, xac dinh thdi diem xe den P. 

d) Kiem tra ket qua cua cau c) b§ng phep tinh. 
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CHUYEN DONG THANG 
Bî N DOi Dili 

Tha mpt hon bi lan tren mang nghieng (Hinh 3.1). No se chuyen dpng nhanh dan. Mudn biei chi 
tiet hon nua chuyen dpng nay thi phai lam gi ? 

Toe ke tren xe may 

I - VAN TbC TUC THOI. 
CHUYEN DONG THANG BI^N O 6 | DEU 

' no Ion cua van toe tiit thoi 

Mdt chid'c xe chuyen ddng khdng deu trdn mdt 
dudmg thing ; lay chieu chuydn ddng lam chieu 
duomg *". Mudn bidt tai mdt diem M trtn quy dao xe 
dang chuydn ddng nhanh hay cham ta phai lam gi ? 

Ta phai tim xem trong khoang thdi gian rat ngin 
At, ke tir liic d M, xe ddi dugc mdt doan dudng As rat 
ngin bang bao nhidu. 

Dai lugng : V -
As^ 
At 

la do ldn cua vtin tdc tiitc thdi cua xe tai M. Nd cho ta 
bid't tai M xe chuydn ddng nhanh hay cham. 

Trdn mdt xe may dang chay thi ddng hd td'c dp 
(cdn ggi la tde ke) trudc mat ngudi lai xe chi do ldn 
cua van td'c tiic thdi cua xe (Hinh 3.2). s_i. 

Tai mdt diem /W tren dudng 
di, dong hd td'c dp ciia mpt 
chie'c xe may ehi 36 km/h. Tinh 
xem trong khoang thdi gian 
0,01 s xe di dugc quang dudng 
bao nhieu ? 

/ecto van toe tut thoi 
Tai mdi didm trdn quy dao, van tdc tiic thdi cia vat 
khdng nhirng cd mdt do ldn nhat dinh, ma cdn cd 
phuomg va chidu xac dinh (xem vf du d Hinh 3.3). De 
dqc trung cho chuyen dqng ve su nhanh. chdm vd ve 
phuang. chieu, ngudi ta dua ra khai nidm vecta van 
tdc tuc thdi. 

{\)Ta chi.\ct chuyen ch}ng theo mat chieu nhdi dinh. 
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Vecto vdn tdc tuc thcri ciia mot vdt Un mht diein 
la mot vecta ch goc tqi vat chuyen ddng, co hucrng 
cua chuyen dong rd cd do ddi ti le vdi dq ldn cua 
van toe tiic then theo mot ti xich nao dd. 

3. Chuyen dong thang bien doi deu 

Qiuydn dgng thing bid'n ddi la chuydn ddng cd quy 
dao la dudng thing va cd do ldn ciia van td'c turc thdi 
ludn bie'n ddi. 

Loai chuyen ddng thing bid'n ddi dom gian nhat 
la chuyen dqng thang bien ddi deu. Trong chuyen 
dqng thdng hien ddi deu, do ldn ciia vein tdc tiic thdi 
hodc tdng deu, hoqc gidm deu theo thdi gian. 

Chuydn ddng thing cd do ldn cua van tdc tuc 
thdi tang deu theo thdi gian ggi la chuyen dtpng 
thdng nhanh ddn deu. 

Chuyen ddng thing cd do ldn cua van td'c tiic 
thdi giam deu theo thdi gian ggi la chuyen dcjng 
thdng chdm ddn deu. 

Khi ndi van td'c ciia vat tai vi tri hoae thdi didm nao 
dd, ta hieu dd la van td'c tiic thdi. 

t r̂̂ f i 

• cr> I'l 

"•4 
Hmh 3.3 

'-'".•i Hay so sanh dp Idn ciia van 
tde tdc thdi eiia xe tai va xe eon ve 
d Hinh 3.3. M6i doan tren veeto 
van tdc dng vdi 10 km/h. Ne'u xe 
con dang di theo hudng Nam -
Bae thi xe tai dang di theo hudng 
nao ? 

II - CHUYEN DONG THANG NHANH DAN DEU 

1. Gia toe trong ehuyetn dong th^ng nhanh dan deu 

Q la van td'c d thdi didm t^ va v la van td'c d 

a) Khdi niem gia tdc 

Ggi V, 

thdi diem t sau.dd. Hidu y - VQ = Av la do bie'n 
thidn (d day la do tang) cua van td'c trong khoang 
thdi gian Ar {At = t - IQ). Vi van td'c tang deu theo 
thdi gian ndn Ai; ti Id thuan vdi Ar. Av - aAt. 

He sd ti Id a la mdt dai lugng khdng ddi va ggi la 
gia tdc ciia chuyen dqng. Gia td'c a bang thuomg so : 

Ai; 

Ar (3.1a) 

Gia tdc ciia chuyen dqng Id dqi lucmg xdc dinh 
bdng thuong sd giua do bien thien van tdc Av va 
khodng thai gian vdn tdc bien thien At. 

Thual ngu "van tdc" duoc dung 
khong nhumg de chi van tdc la dai 
luong vecto, ma cdn de chi dp kVn 
ciia dai luang dd (tdc do). Chi khi 
mudn nhan manh den phuong va 
chieu ihi ta mdi dijng thuat ngur 
vecto \an tdc. 

T Ll IC 17 



esv 

Hmh 3.4 

Gia td'c ciia chuydn ddng cho biet van tdc bidn 
thidn nhanh hay cham theo thdi gian. 

Don vi eiia gia tdc la met tren giay binh 
phuang (m/s-). 

Trong chuydn ddng thing nhanh dan ddu. gia td'c 
ludn ludn khdng ddi. 

/)) \'cctagia tdc 

Vi vein tdc Id dqi luang vecta nen gia idc cimg la dqi 
luang vectcf: 

a = 
V - VQ _ Av 

(3.1b) 

Vi v > V(^ nen vecto Ai; cung phucmg. ciing chieu 

vdi cac vecto fĵ , va v (Hinh 3.4). Vecta a cung 

phucmg. Cling chieu vdi vecta Ar, ndn nd cung 
ciing phuong. cung chieu vdi cac vecto van tdc. 

\ I thi Gia su cd mot chiec xe ma\ Kill vat chuyen dong tfldng nhanh ddn deu, 
dang chuyen ddng thang \di van tdc yectogia loc cd goc d vqt chuyen dcmg, cd phuong 
3 m/s. hone tam: tdc \di "ia tdc i • • . -..• i • i • -

,. ,~ ~ >• ^I't K-c va chieu trunu vol nhuong va chieu cua vecto van 
0.5 m/s-. Hav tmh van toe cua .\e , d , • , , 

.„, , h; , .„ ;. 1, . ,n '"'' 1" <^(> do dai tl le ven do lon cua gia toe theo 
sau kn I tang toe diroc 10 gui\. , • * 

mot ti xicli nao dd. 
Giai: Siiu 10 giay. \an tdc cua .\e tang 
lupc mdt luong la 0.5,10 = 5 m/s. 
• -'(>. van toe cua \e sau 10 gia\ la : 

(=3 + 5 = 8 m/s 2. Van toe eiia chuyein dong th^ng nhanh dan deu 
a) Cong lliiic liiih van tdc 

Tra lai cdng thuc (3.1a) 

Ar V -

1 -
- f ' o 

18 

neu lay gdc thdi gian o thdi diem r,, (/ = 0), 
ta se CO Al = t \ a 

V = VQ + at (3 2) 

Do la cdng thuc tfnh van tdc. Nd cho ta biei van 
tdc cua \at d nhung thdi didm khae nhau. 
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b) Dd flu vein tc)'c - thcri gian 

Do thi bieu didn su bie'n thidn cua van td'c tiic thdi 
theo thdi gian ggi la do thi van tdc - thcjri gian. Dd 
la dd thi ung vdi cdng thuc (3.2), trong dd v coi nhu 
mdt ham sd ciia thdi gian t. Dd thi cd dang mgt 
doan thang (Hinh 3.5). 

Si 

3. Cong thut tinh quang duong di duoe eua 
chuydn dong thang nhanh dan deu 

Ggi .V la quang dudng di dugc trong thdi gian t. Tdc 
do trung binh ciia chuydn ddng la (xem 2.1): 

s 
t 

i/(m/s) 

f^tb = 

Ddi vdi chuydn ddng thang nhanh dan ddu. vi do 
ldn cita vent tcic (tdc do) tdng deu theo thdi gian nen 
ngUcri ta dd chirng minh elidrc cong thitc tinh tdc dc) 
trung binh sau clay (xem trang 23) .• 

Vi, + V 

vdi V,, la tde dd diu va v la td'c dd cudi. 

VQ + at. Mat khae. ta lai cd : i.' 

Tir cac cdng thiic trdn. ta suy ra 

1 1 
s = VQI + -af (3.3) 

O 
Hinh 3.5 

S j H a y Viet eong thdc tinn van 
tdc dng vdi do thi d Hinh 3.5 

l/(m/s) 

0.8 

0,6 

0,4 

0,2 

o 4 t (S 

Hmh 3.6 

Cdng thuc (3.3) la cong thtic tinh qudng chdmg di 
duqc ciia chuydn ddng thang nhanh dan ddu. Cdng 
thuc nay cho thay qudng dudng di dirqc trong chiiyctt 
dcing thdng nhanh ddn deu la niol lidni sdhcic hut cua 
thoi gian. H3; 150 

K^Hinh 3.6 la do thj van toe • 
thoi gian cua mot thang ma 
trong 4 giay dau ke tu' lue xu 
phat. Hay xae dinh gia toe : 
thang may trong giay dau tier; 

4. Cong thut lien he giua gia toe, van toe va 
quang duong di diroe cua ehuyen dong thang 
nhanh dan deu 

Loai t trong cac cdng thiic (3.2) va (3.3). ta duoc ; 

^ H H a y tinh quang duong ma 
thang may di dupc trong gia 
thu nha't, kd tu' lue xuat phat a 

eau i^'i' 

VQ = las (3.4) 



o M 

~Xc - s 

X 

Hmh 3.7 

[ •0 Cho mpt hon bi xe dap ISn 
xudng mdt mang nghieng nhin, 
dat (ioe vUa phai (xem Hinh 3.1 d 
dau bai hoe nay). Hay xay dUng 
mpt phuong an nghien edu xem 
chuyen dong ctia hdn bi cd phai 
la chuyen dpng thing nhanh dan 
deu hay khdng ? Chu y rang chi 
CO thude de do dp dai va dong ho 
de do thai gian. 

Goi y : Nen chpn .v,, va L',, sao cho 
phirong trinh (3.5) trd thanh don gian. 
Sau dd phai ,\ac dinh xem cac dai 
luong nao can phai do vii dinh luat 
hien thien nao can phai phat hien. 

a V 
- • • — • 

AV 

Hinh 3.8 

" ; (hi: Mdt xe dap dang di thiing vdi 
. im tdc 3 m/s hdng hiim phanh vii di 
Jiam diin deu. Mdi giay viin tdc 
giam 0.1 m/s. Hiiy ti'nh van tdc ciia 
\e sau khi hiim phanh duac 10 s. 

Criai : Sau khi ham phanh duoc 
10 giay thi van tdc cua xe dap giam 
mot luong la 0,1.10= 1 m/s. 

Vdi i.',, = 3 m/s : a = -0,1 m/s- ; 
t = 10 s thi V = 1 m/s. 

Vay. van tdc ciia xe dap sau 
lOgiiiy lit : I' = 3 - I = 2 m/s. 

5. Phuong trinh ehuydn dong cua chuyen 
dong thang nhanh dan deu 

Nd'u cd mdt chat didm M xua't phat td mdt didm A 
(Hinh 3.7) cd toa do XQ trdn dudng thang Ox, chuydn 
ddng thang nhanh dan deu vdi van tdc dau VQ va vdi gia 
tdc a, thi toa do ciia M a thdi diem r se la : .v = .VQ + s 

hay : X = .XQ + VQI + -at (3.5) 

Phuomg trinh (3.5) \h phuang trinh chuyen dqng 
ciia chuydn ddng thang nhanh dan deu. H3 

III - CHUYEN D O N G T H A N G CHAM OAN DEU 

1. Gia toe eua chuyen dong thang cham dan deu 

a) Cdng thitc tinh gia tdc 

Cdng thuc tfnh gia td'c trong trudng hgp nay ciing 
tuom 2 tu nhu trdn : 

Av V -Vn 
a = 

At t 
Ndu chgn chidu ciia cac van td'c la ehieu duomg 

thi V < VQ va Ar; < 0. Gia td'c a cd gia tri am, nghia 
la ngugc dau vdi van tdc. 

b) Vecta gia tdc 

Ta cd : Av_ 
'Ki 

Vi vecta f cung hudng nhung ngan hom vecto 
V(), nen vecto At; ngugc chieu vdi cac vecta ? va 

t̂ o (Hinh 3.8). 

Vecto gia toe cua chuyen dqng thdng chqm 
dan di'it nguoc chieu vin vectcr van tdc. 

2. Van toe eiia ehuyen dong th^ng cham 
dan deu 

a) Cdng thitc tinh van tdc 

Chuydn ddng thang cham dan ddu la chuyen ddng 
thang. cd do ldn van td'c giam ddu theo thdi gian. 
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Ta cd the vid't cdng thu'c tfnh van tdc dudi dang 
tdng quat : 

V = VQ + at 
a ngugc dad vdi VQ. 
b) Do thi van tdc - thdi gian cd dang nhu d Hinh 3.9. 
3. Cong thire tinh quang duong di diroc va 
phuong trinh ehuyen dong eua chuyein dong 
thang cham dan deu 

a) Cong thuc dnh qudng dudng di duqc 

Chiing minh tuomg tu nhu trong chuyen ddng thang 
nhanh dan ddu, ta cd cdng thuc tinh quang dudng di 
dugc cua chuydn ddng thang cham dan deu : 

1 1 
s = VQt + -at-

trong dd a ngugc da'u vdi VQ. 

Chii y rang, trong chuyen ddng thang cham dan 
ddu cd liic vat se dimg lai (v - 0). Nd'u gia td'c cua 
vat van dugc duy tri thi vat se chuyen ddng nhanh 
dan ddu ve phfa ngugc lai. Vi du : ban nhe mdt hdn 
bi ldn mdt mat phang nghidng. 

b) Phuomg trinh chuyen ddng tuomg tu nhu phuomg 
trinh (3.5) : 

X = .XQ + VQI + -at'-

5 10 15 20 25 30 l{s) 

Hmh j y 

H f i Trd lai vf du d muc III.2a. 
Tfnh quang dUdng ma xe dap di 
dupc tu liic bat dau ham phanh 
de'n luc dUng h in . 

HD Diing cdng thdc (3.4) de 
kiem tra ket qua thu dugc cua 
cau S i . 

Sl BD 

Chuyen ddng th^ng nhanh (cham) dan deu la chuyen ddng thang cd dd Idn ciia 
van tdc tang (giam) deu theo thdi gian. 

Van tdc tuc thdi va gia tdc la cac dai luong vecto. 

Oon vi ciia gia tdc la m/s^. 

Cdng thuc tinh van tdc : v = VQ + at. 

Chuydn ddng th^ng nhanh dan deu : a cung daiu vdi v^. 

Chuyen ddng thdng cham dan deu : a ngupc daiu vdi v^. 

Gia tdc a ciia chuyen dpng thdng bien ddi deu la dai luong khdng ddi. 

Cdng th i i t tinh quang dudng di duoc cua chuyen ddng thdng bien ddi deu : 

s = i\t + at'' 
° 2 

Phuong trinh chuydn ddng ciia chuyein ddng thdng bien ddi deu : x = XQ+ v^t + at ^ 

Cdng thiic lien he giiia gia tdc, van tdc va quang dudng dl duoc : o - i 2 as 
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CAU HOI VA BAI TAP 

i 1, Viet cdng thiic tinh van tde tiic thoi ciia 
;np; vat chuydn dpng tai mpt diem tren quy 
•:ao. Cho biii: yeu cau ve dp ldn eiia cac dai 
it'cng ;-ong .:dng thiic do. 

2. Vecto van trie tire thoi tai mot diem cua mpt 
chuy6r dcncj thang duge xac dinh nhu the nao ? 

3. CoLiyen dong thing nhanh dan deu, cham 

a;^- :5ed ia gi ? 

4. V- V. oong inue tfnh van tdc cue chuyen dpng 
[]-:. -,g nrcnh, cnam dan deu. Noi ro da'u eiia 
cb dai ii-':'ng tham gia vac cdng thue do. 

t. Co toe cua chuyen dpng thing nhanh, cham 
•da:: ieu co dac diem gi ? Gia td'c dugc do 
b§ng don vi nao ? Chieu cua vecto gia tdc eiia 
cac chuyfen dpng nay eo dae diem gi ? 

6. Viet eong thuc tinh quang dudng di dugc eua 
cnuyen dpng thing nhanh, cham dan deu. 
Noi ro da'u eua cac dai lugng tham gia vao 
edng thiic do. Quang dudng di duoc trong cac 
ehuyen ddng nay phu thupe vao thdi gian 
theo ham sd dang gi ? 

7. Viet phuang trinh chuyen dpng eiia ehuyen 
dong thang nhanh, cham dan deu. 

8. Thiet lap cong thUe tinh gia td'c ciia ehuyen dpng 
thang bien doi deu theo van tdc va quang 
duong di duge. 

9. Cau nao diing ? 

A. Gia tdc cua ehuyen dpng thing nhanh dan 
deu bao gid eung Idn hon gia tdc cua chuye'n 
ddng thang eham dan deu. 

B. Chuyen dpng thing nhanh dan deu co gia 
tdc Idn thi eo van tde Idn. 

C. Chuyen dpng thing bien ddi deu eo gia toe 
tang, giam deu theo thdi gian. 

D. Gia tdc trong ehuyen dpng thing nhanh dan 
deu CO phuong, chieu va dp Idn khong ddi. 

lO.Trong cong thUc tinh van tdc eiia chuyen 
dpng thing nhanh dan deu v = VQ + af thi 

A. 1/ luon luon duong. 

B. a ludn luon duong. 

C. a ludn ludn ciing da'u vdi v. 

D. a ludn ludn nguge da'u vdi v. 

Chpn dap an diing. 

11. Cong thiic nao dudi day la cong thdc lien he 
giua van td'c, gia tdc va quang dudng di dugc 
CLia chuydn dpng thing nhanh dan deu ? 

A. 1/ + 1/ 

Cv -
0 

2as 

2as 

B. V2 + 1/2 : 

D v^-vl 

2as 

= 2as 

12. Mpt doan tau rdi ga ehuyen dpng thing nhanh 

dan deu. Sau 1 phiit tau dat tdc dp 40 km/h. 

a) Tinh gia tdc eiia doan tau. 

b) Tinh quang dudng ma tau di dugc trong 
1 phut dd. 

c) Ne'u tie'p tuc tang tdc nhu vay thi sau bao 
lau nua tau se dat tdc dp 60 km/h ? 

13. Mpt 6 td dang chay thing deu vdi tdc dp 
40 km/h bdng tang ga chuyen dpng nhanh 
dan deu. Tinh gia tdc cua xe, biet ring sau khi 
chay dugc quang dudng 1 km thi d td dat tdc 
dp 60 km/h. 

14. Mpt doan tau dang ehay vdi tdc dp 40 km/h thi 
ham phanh, chuyen dpng thing cham dan deu 
de vao ga. Sau 2 phut thi tau dung lai d san ga. 

a) Tinh gia tdc ciia doan tau. 

b) Tinh quang dudng ma tau di dugc trong 
thdi gian ham. 

15.Mpt xe may dang di vdi tde dp 36 km/h bdng 
ngudi lai xe tha'y co mpt cai hd trudc mat, 
each xe 20 m. Ngudi ay phanh gap va xe de'n 
sat mieng hd thi dUng lai. 

a) Tinh gia tdc cOa xe. 
b) Tinh thdi gian ham phanh. 
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Em CO bi€it ? 

CHUNG MINH CONG THUC TINH TOC DO TRUNC BINH 

TRONG CHUYEN OONG THANG NHANH DAN OEU i/(m/s) 

I 

O t(s) 

Hinh 3.10 

Quang duang di dupc trong chuyen dpng t h i ng d^u 

duac tfnh bang cong thuc : s = vt 

trong do van toe (toe dp) v la mpt dai lugng khong doi . 

Do thi van tdc ciia chuyen dpng th ing deu co dang mpt 

doan thang song song vai true f (Hinh 3.10). Trong do thi nay, 

hinh chu nhat co mpt canh la u, mpt canh la f (dugc to mau) 

se CO dien tfch tf le vai quang dirong di dugc : s = vt. 

Thuc vay, ne'u van tdc la 1 m/s va thoi gian chuyen dpng la 

1 s thi quang duang di dugc se la 1 m. Quang duong di dugc 

nay ung vai 1 6 nho tren do thi. Neu van toe la 4 m/s va thai 

gian chuyen dpng la 5 s, thi quang duang di dugc se la 20 m. 

Quang dudng di dugc nay img vol 20 6 tren do thi van toe. v (m/s) 

Noi khae di, dien tfch cua hinh chu nhat noi tren phai tfnh 

theo dan vi o nho, mpt canh ung vai thai gian 1 s, mpt canh 

ung vol van toe 1 m/s (khong tfnh theo don vi m- hay cm^). 

Vay, khi ta noi dien tfch hinh chu nhat trong do thi 
van toe bieu dien quang duang di dugc thi dien tfch nay 
phai tfnh theo dan vi met chu khong phai met vuong. 

Ta hay ap dung kei qua tren cho chuyen dpng t h i ng 
nhanh dan deu. 

Phuang trinh van toe cua chuyen dpng t h i n g nhanh 
dan d^u la i; = f^ + at. 

OP thi van toe eo dang mpt doan thang, eat true v 6 diem i'|, nhu Hinh 3.11. Do la do thi 

van toe cua ehuyen dpng thang nhanh dan deu. 

Ta chia khoang thai gian f thanh rai nhieu khoang nho Ar, sao eho trong mPi khoang thai 

gian nho do cd the coi ehuyen dpng nhu t h i ng deu vol van toe la van toe d diem giua eua 

khoang do. Quang duang di dugc trong khoang thai gian do duge bieu dien bang dien tfch 

eua dai hep hinh ehu nhat, mpt eanh la Af, mpt eanh la ;;. 

Quang dudng di duge trong khoang thai gian Ar t iep sau eung dugc bieu dien bang dien tfch 

eua dai hep hinh chu nhat nhu tren, nhung eanh v dai hon mpt ehiit. Cu nhu the, quang duang 

di dugc trong ea khoang thdi gian f se duge bie'u di^n b i n g tong dien tfch cua cac dai hep noi 

tren. Ne'u lay khoang thai gian A f rat nho thi tong dien tfeh eae dai hep se b i ng dien tfeh eua 

hinh thang vuong eo ehieu eao la f, eo cac day nho va day Idn la v^ va v. Ket qua, ta duge : 

s = -(i;jj + v)t vc 

Cuoi cung, ta duge 

v^+at 

s = D„f + —at' 
u 2 

Ngoai ra, ta con eo s 
^,bf tUdo suy ra t;,,, = -(i;,, + I') 
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14 Su ROI TU DO 
Su roi eiia cac vat la mpt chuyen dpng xay ra rai pho bien quanh ta. Al cung biei, d cung mpt dp 
eao mpt hon da se rai xuong dat nhanh hon mpt chiec la. Nhieu nguai cho ring, sd dT co hien 
tupng do la do trpng luc ma Trai Oat tac dung len hon da Ion hon trpng lue ma Trai Oat tac dung 
len chie'c la. Nguyen nhan do co dung hay khong ? 

G.GA-LI-L£ 

(Galileo Galilei. 1564 - 1642) 
Nha vat li ngudi l-ta-li-a 

H I - Trong thf nghiem nao vat 
nang roi nhanh hOn vat nhe ? 

- Trong thf nghiem nao vat nhe 
rdi nhanh hon vat nang ? 

- Trong thf nghiem nao hai vat 
nang nhu nhau lai roi nhanh, 
cham khae nhau ? 

- Trong thf nghiem nao hai vat 
nang, nhe khae nhau lai roi 
nhanh nhu nhau ? 
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I - SU ROI TRONG K H O N G KHI VA SU ROI 
TUDO 

1. Sir roi eua eae vat trong khong khi 

a) Tha mdt vat tir mdt do cao nao dd de nd chuyen 
ddng tu do khdng cd van tdc dau, vat se chuyen ddng 
xud'ng phfa dudi. Dd la sir roi cua vat. Ta hay lam mdt 
sd thf nghidm de xem trong khdng khf vat nang cd 
ludn ludn roi nhanh hom vat nhe hay khdng ? Trong 
cac thi nghidm nay ta ddng thdi tha nhe nhang hai vat 
roi xud'ng tir cdng mdt do cao, rdi quan sat xem vat 
nao roi tdi dat trudc. 

- Thf nghidm 1. Tha mdt td giay va mdt hdn sdi 
(nang hom td giay). 

- Thf nghidm 2. Nhu thf nghidm 1, nhung gia'y vo 
trdn va nen chat. 

- Thf nghidm 3. Tha hai td gia'y ciing kfeh thudc, 
nhung mdt td gia'y dd phing cdn td kia thi vo trdn 
va nen chat lai. 

- Thf nghidm 4. Tha mdt vat nhd (ching han, hdn 
bi d trong Ifp ciia xe dap) va mdt ta'm bia phSng dat 
nam ngang. 

b) Tra ldi cau hdi H I 

c) Sau khi tid'n hanh thf nghiem, ta thay : Khdng th^ 
ndi trong khdng khf, vat nang bao gid ciing roi 
nhanh hom vat nhe. Hay suy nghT xem yd'u td nao cd 
the anh hudng de'n su roi nhanh hay cham .ciia cac 
vat trong khdng khf ? 



2. Su roi cua cac vat trong chan khong (su roi tu do) 

a) Ong Niu-tan 

Nha vat If ngudi Anh Niu-tom (Isaac Newton 
1642 - 1727) la ngudi dau tien nghidn cuu loai trir 
anh hudng ciia khdng khf ldn su roi cua cac vat. 

Ong lam thf nghidm vdi mdt dng thuy tinh kfn 
(Hinh 4.1) trong cd chu'a mdt hdn bi chi va mdt cai 
ldng chim. 

- Cho hai vat ndi trdn roi d trong d'ng cdn day khdng 
khf thi hdn bi chi roi nhanh hon cai ldng chim. 

- Hiit hd't''' khdng khf d trong d'ng ra, rdi cho hai 
vat ndi trdn roi d trong dng thi thay chiing roi nhanh 
nhu nhau. 

h) Kei ludn 

Tit nhidu thf nghidm nhu trdn, ta di dd'n kdt luan : 
Ndu loai bd dugc anh hudng cua khdng khf thi mgi 
vat se roi nhanh nhu nhau. Sir roi cua cac vat trong 
trudng hgp nay ggi la su rai tu do. [ S 

Thuc ra, mudn cd su roi tu do ta cdn phai loai bd 
nhieu anh hudng khae nira nhu anh hudng ciia didn 
trudng, cua tir trudng... Vi vay, khai nidm chfnh xac 
vd su roi tu do la : 

Sir roi tu do Id su rcri chi dudi tdc dung cua 
trqng luc. 

Thi nghiem cua Ga-li-le a thdp nghieng thdnh 
Pi-da (Pisa) 

Trade Niu-tan, Ga-li-le da lam thi nghiem sau : Ong tha 
nhirng qua ta nang khae nhau rai dPng thdi tix tMg cao ciia tea 
thap nghieng (Hinh 4.2) d thanh phd Pi-da (I-ta-li-a) xudng va 
nhan thay chiing rcfi den mat dat gan nhu cung mpt luc. 

Neu phan tich ki thi nghiem ciia Ga-li-le ta se thay : 
Trpng luang cua cac qua ta nang rait lon so vdi sue can cua 
khong khf tac dung len chiing. Do do, ta co the' bo qua sue 
can nay va coi su rai ciia cac qua ta nhu la sir roi tu do. 

(1) Trong thiCc te. ta khong the hiit hei khong khi ra duqc. Tuy 
nhien, khi khong khi trong d'ng loang den mite nao do. ta coi 
nhu trong dng khong cdn khong khi. 

+ 

•/ 

o 

Khdng 
khf 

rr 

13 

Chan 
khong 

Hmh 4.1. 6ng Niu-tan 

1 Chira hut chan khong 
2 Da hut chan khong 

IS Su roi cua nhufng vat nao 
trong 4 thi nghiem ma ta lam d 
tren c6 the coi la sU roi tu do ? 

Hinh 4.2. Thap nghieng Pi-da 
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Phuong phap chup anh boat nghiem 

Xl chu\ en dpng rai tu do xa\ ra 
rat nhanh nen \ iec do thoi gian rai la 
rai kho khan. Ngiroi ta thuang dicing 
phidrng phdp chitp dnh hoat nghiem 
de nghien ciiu sir roi tu do. 

Mpt hon bi son trang duoc tha roi 
truoc mpt cai thuoc dat thang dung 
trong mot phong toi. Mpt may anh de 
chup anh hon hi trong suot thai gian 
roi. Hon bi duoc chieu sang boi 
nhung chcfp sang xa_\ ra each nhau 
nhung khoang thoi gian bang nhau. 

Ket qua la ta se thu dupc anh cua 
hon bi o mpt loat vi tri each nhau 
nhiimg khoang thoi gian roi bang 
nhau. O tTinh 4.3. khoang thoi sian 

1 
nav la 

31 
giay. 

Dua \ao anh hoat nghiem ta co 
the chung minh su roi tu do la mpt 
chuyen dpng thang nhanh dan d^u. 

!l - NGHIEN CUU SU ROI TU DO CUA CAC VAT 

1. Nhung dae di^m eua chuydn dong roi tir do 

a) Phuomg cua chuyen ddng roi tu do la phuong 
thang dung (phuomg ciia day dgi). ^ 

hi Chieu cua chuydn dgng rai tu do la chieu tutren 
xucmg dudi. 

c) Chuydn ddng roi tu do la chuvcn dcing thdng 
nhanh ddn deu. 

d) Cong thitc tinh vein tdc 

Ndu cho vat rcri tu do, khdng cd van tdc ddu (tha nhe 
cho roi) thi cdng thuc tfnh van tdc ciia vat roi tu do la : 

V = gt (4.1) 

trong dd g la gia tdc ciia chuyen ddng roi tu do, ggi 
tat la gia tdc nri tu do. 

ei Cdng thitc tinh qudng dudng di duqc ciia vdt rai 
lit do : 

[ S Phai lam thf nghiem nao de 
xac nhan dieu khSng dinh nay ? 

ThL/oc. hon b 

Hmh 4.3 Anh cua 
hon bi d nhiJmg vi tri 
each nhau nhCtng 
khoang thai gian rai 
bdng nhau. 

2'^' 
(4.2) 

trong dd 5 la quang dudng di dugc. cdn t la thdi gian roi. 

2. Gia toe roi t udo 

Cd nhidu phuomg phap do gia tdc roi tu do. Thuc 
nghidm chirng to rang : 

Tat mut not nhat dinh tren Trai Dat vd d gdn 
mdt dal. cac veu deu roi tu do voi cung mot gia toe g. 

Tuy nhien. a nhiimg vT do khae nhau. gia td'c roi 
tu do se khae nhau. 

0 dia cue. g ldn nhat : g = 9.8324 m/s-. 6 xfch 
dao.,? nhd nhai : g = 9.7805 m/s-. 

0 Ha Ndi. ,;.' = 9.7872 m/s-
Hd Chf Minh. i,' = 9.7867 m/s-. 

0 Thanh phd 

Ndu khdng ddi hdi do chfnh xtic cao, ta cd thd 
lay g ~ 9.8 m/s- hoac i; = 10 m/s-. 
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Su roi tu do la su roi chi duoi tac dung cua trong int. 

Trong trudng hop co the bd qua anh hmong ci.i ac yeu td khae len vat roi, ta cd 
the coi su roi ciia vat nhu la su roi tu do. 

Chuyen ddng roi tu do la chuyen ddng thang nhanh dan deu theo phuong thang 
dung, chieu tutren xudng dudi. 

Tai mdt noi nhat dinh tren Trai Oat va o gan mat dait, mpi vat deu roi tu do voi cung 
gia tdc g. 

Gia tdc roi tu do d cac vi dd khae nhau tren Trai Dait thi khae nhau. Nguoi ta thuong 
lay g~ 9,8 m/s^ hoac g~ ^Q m/s^. 

CAU HOI VA BAI TAP 

| A l B. Chuyen dpng cua mpt hdn soi dugc nem 

WM 1. Yeu td nao anh huong den su roi nhanh, 'heo phuong n^m ngang. 

cham ciia cac vat khae nhau trong khdng khi ? C. Chuyen dpng cua mpt hdn soi dugc nem 

2. Ne'u loai bo duoc anh huong cua khdng khf thi 'h^° P^^^^S xien goc. 
cac vat se roi nhu the nao ? D. Chuyen dpng eiia mpt hdn soi dugc tha rai 

3. Su roi tu do la gi ? 

4. Neu cac dac diem eua su roi tu do 

xuong. 

9. Tha mpt hdn da tu dp cao h xud'ng da't. Hdn da 

rai trong 1 s. Ne'u tha hdn da do tu dp cao 4 h 

5. Trong trudng hgp nao cac vat roi tu do vdi xud'ng da't thi hdn da se roi trong bao lau ? 

Cling mpt gia tdc g ? A 4 s • B 2 s • 

6. Viet eae edng thire tinh van tde va quang c. 72 s ; D. Mot dap sd khae. 
dudng di duac ciia vat rai tu do. 

10. Mpt vat nang roi tU dp eao 20 m xudng da't. 
, ^, .̂  , . , . , . , - . J - - Tinh thdi gian roi va van tdc eua vat khi cham 
7. Chuyen dong cua vat nao duoi day se ,.-, , . - , „ , , ' 

•1 iA - A ^ *u' ^-o dat Layg= lOm/s^. 
dugc COI la rai tu do neu dugc tha rai ? ' ^ 
. 11. Tha mot hdn da rai tu mieng mot cai hanq 
A. Mot cai la cay rung. , .; ,.. ,, _ . i - ' . . ,. u^,,-> 

'^ . , sau xuong den day. Sau 4 s ke tu lue bat dau 

B. Mpt sgi ehi. (1^^ {|.̂ i pg|.̂ g jjg'pig |.̂Qp| ^^ r^\\2fm vao day. Tinh 

C Mpt chie'c khan tay. ehieu sau cua hang. Biet van td'c truyen am 

D. Mpt mau pha'n. trong khdng khi la 330 m/s. Lay g - 9,8 m/s .̂ 
8. Chuyen dpng nao dudi day cd the coi nhu la 12. Tha mpt hdn soi tu tren gae cao xudng dat. 

chuyen dpng roi tu do ? Trong giay cudi cung hdn soi roi duoc quang 

A. Chuyen dpng cua mpt hon soi dugc nem '^^^"Q ^^ m. Tinh dp cao cua diem tU do bat 
len eao. <33u tha hdn soi. Lay g = 10 m/s .̂ 
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Em CO biet ? 

PHL/ONG P H A P THL/C NGHIEM 

Phuang phap thirc nghiem la phuang phap ma nguai ta thuang dung de thie't lap cac djnh luat 
vat If ma ta gpi la cac dinh luat there nghiem. Ching han, khi chua biet ro nguyen nhan ciia 
ehuyen dpng rai tu do, viec nghien cuu quy luat bie'n doi ciia gia tdc rai tu do bang thuc 
nghiem dugc tien hanh theo tinh than cua phuang phap thirc nghiem. 

— Thoat tien, can cu vao cac ket qua quan sat, cac kinh nghiem hang ngay hoac cae thi 
nghiem sa bp... de de ra mot gia thuyet ban dau. Trong bai nay, gia thuye't ban dau la vat nang 
rai nhanh han vat nhe. 

— Tie'p theo, phai lam nhiiu thi nghiem de xac nhan hay bae bo gia thuyet ban dau. Cae thf 
nghiem nay phai co tinh thuye't phuc, nghla la phai xem xet dii mpi trudng hap, mpi khia canh 
va phai dua den mpt ket luan chic chan. Neu gia thuyet nay duqc xac nhan thi no tra thanh 
mot dinh luat thuc nghiem. Trong bai nay, ta lam 4 thi nghiem va thu duac nhieu ke't qua mau 
thuin vai gia thuyet ban dau, nen gia thuyet nay da bi bae bd. 

— Trong trudng hop gia thuye't ban dau bi bae bo, ta phai phan tich ket qua thi nghiem de de 
ra mot gia thuyet khae. Trong bai nay, ta thay khong the ndi vat nang rai nhanh ban vat nhe 
duac. The thi phai giai thfch hien tuang hon sdi rai nhanh ban ta giay nhu the nao ? Phai de 
ra gia thuyet nao de no phu hgp vai kei qua cua ca 4 thi nghiem ? Ta nghT den anh hudng ciia 
khong khf len su rai cua cac vat. Tu do ta de ra mgt gia thuyet mai : neu loai bd dugc anh 
hudng cua khong khf thi co le cac vat se rai nhanh nhu nhau. 

— Tuy gia thuye't mai co the giai thfch dugc cac kei qua cua ta't ca cac thi nghiem da lam, 
nhung phai tie'n hanh them mot loat thf nghiem khae de kiem tra tfnh dung din cua gia thuyet 
moi. Trong bai nay, thf nghiem dng Niu-tan va thi nghiem cua Ga-li-le d thap nghieng thanh 
Pi-da dong vai tro cac thi nghiem kiem tra. Cu nhu the cho de'n khi xay dung dugc mpt dinh 
luat thuc nghiem. 

— Cudi cung, phai ap dung dinh luat nay vao nhieu tinh hudng mdi khae nhau de tim ra gidi 
han ap dung ciia no. Chang han, quy luat rai ty do khong the ap dung cho cac vat d trong eon 
tau vu tru bay quanh Trai Oat hoac cho cac phan tu trong mpt khoi khf. 
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CHUYEN DONG TRON DEU 
Chuyen dpng ciia diem dau mpt chiec kim giay dong ho va diem dau mpt canh quat may co 
nhung diem gi gidng nhau va khae nhau ? 

I -DINH NGHIA 

1. Chuyen dong tron 
Chuyen dqng trdn Id chuyen dqng co quy dqo Id 
mqt dudng trdn. 

Vi du : Khi chie'c du quay quay trdn, quy dao ciia 
diem treo cac ghe ngdi trdn chid'c du quay la nhung 
dudng trdn cd tam nam trdn true quay (Hinh 5.1). Hmh 5.1 

2. Toe do trung binh trong chuyein dong tron 

Tuomg tu nhu trong chuydn ddng thang, ta dinh nghia 
td'c do trung binh trong chuyen ddng trdn nhu sau : 

Td'c dd ^ 9 dai cung trdn ma vat di dugc 

trung binh -ph^i gj^n chuyen ddng 

3. Chuydn dpng tron deu 

Chuyen dqng tron deu la chuyen ddng cd quy dao 
trdn vd cd toe dq trung hinh tren moi cung trdn la 
nhu nhau. (Hinh 5.2). Si 

SS Hay neu mpt vai vf du ve 
chuyen dgng tron deu. 

Hinh 5.2 
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[ S Mpt chiec xe dap ehuyen 
dpng deu tren mdt dudng trdn 
ban kfnh 100 m. Xe ehay mdt 
vong het 2 phiit. Tfnh tdc dp dai 
ciia xe. 

Hinh 5.3 

Hinh 5.4 

Khai niem tdc dp goc chi noi len 
sir quay nhanh hay cham ciia ban 
kinh OM. 

II - Tdc 0 0 DAI VA TbC DO GOC 

1. Toe do dai 

Ggi As la do dai ciia cung trdn ma vat di dugc tir die'm 
M dd'n didim M' trong khoang thdi gian rat ngan At. 
Khoang thdi gian nay phai ehgn ngan dd'n mue ed the 
coi cung trdn nhu mdt doan thang. Ta ggi thuomg sd: 

As 
v - ^ (5.1) 

la tdc do dai ciia vat tai didm M. Tdc do dai chfnh la do 
ldn ciia van tdc tiic thdi trong chuyen ddng trdn ddu. 

Trong chuydn ddng trdn ddu thi As ludn ludn ti Id 
\'di At, ndn v la mdt dai lugng khdng ddi va bang tdc 
do trung binh ciia vat. Trong chuyen dcing iron deu, 
tdc dtp ddi ctia vcit khong ddi. 

2. Vecto van toe trong chuy§n dong tron deu 

Trong didu kidn cung trdn cd do dai rai nhd. ed the 
coi nhu mgt doan thang. ngudi, ta dung mdt vecto 
As vira de chi quang dudmg di dugc, vira de chi 
hudng chuydn ddng. As ggi la vecta dep dcri Khi 
dd. van td'c se dugc bidu didn bang vecta vein tdc, 
cung phuomg. ciing chidu vdi vecto do ddi : 

^ _ A? 
'̂ ~ ^ 

Vi As triing vdi mdt doan cung trdn tai M ndn 
nd nam dgc theo tiep tuyen vdi dudng trdn quy dao 
tai M. v ciing hucVng vdi As nen nd cung niim theo 
tidp tuyen tai M (Hinh 5.3). 

Vecto vqn toe trong chuyen dong tron deu luon 
CO phuong tiep tuyen vdi ducmg tron quy dao. 

3. Toe do goe. Chu ki. Tan so 

a) Dinh nghia 

Ggi O la tam va r la ban kfnh cua dudng trdn quy dao. 
/W la vi trf tiic thjdi ciia vat chuyen ddng. Khi vat di 
dugc mdt cung A.v trong khoang thdi gian Al thi ban 
kinh OM quay dugc gdc Aa (Hinh 5.4). 
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Thuoms sd : 

CO = 
Aa 
~At~ 

(5.2) 

ggi la tdc dc) girc cita chuyen dcJng trdn. Trong 
chuydn ddng trdn ddu thi gdc Aa tang ti le thuan 
vdi thdi gian At. nen td'c do gdc co ludn khdng ddi. 

Toe dq goc cuu cliuycn dqng tron la dqi luong 
do hdng gdc md han kinli OM quel duoc trong 
mqt dim vi thin gian. Toe do goc cua cliuycn dong 
trdn deu Id dqi luqng khong doi. 

h) Dan vi do tdc do goc 

Nd'u gdc Aa do bang dom vi radian, thdi gian Ar do 
bang dom vi giay thi tdc do gdc co do bang don vi 
radian tren gidy (vie't tat la radls). Sl 

c) Chu ki 

Chu kl T cua chuyen dong tron deu la thcri 
gian de vqt di duqc mot vong. 

Cdng thuc lien he giua td'c do gdc co va chu ki T ; 

7 = ^ (5.3) 

(0 

Dom vi chu ki la giay (s). [ S 

d) Tdn sd 
Idn so f cua chuyen dong trdn deu Id so vong 

md vqt di duoc trong I giay. 
Cdng thuc lidn he giiia chu ki va tiin sd : 

J J (5.4) 

Don vi ciia tan sd la vdng tren giav (vdng/s) hoac 
hec (Hz), ffi 

c) Cdng tlufc lien he Ciifa tdc do ddi vd tdc do ecic 

Ta da bidt. trong hinh trdn thi : 
do dai cung = ban kfnh x gdc d tam chan cung. Nhu 
vay. ta cd : A.s = / A«, vdi Aa do bang radian. 

^ - . • . ' . - ^^ ^01 Tu he thuc tren. suy ra : — =; /• 
Ar Ar 

hay 

H3 
V = roj (5.5) 

Sl 06 loai dong ho treo tudng 
ma kim giay quay deu lien tue. 
Hay tinh tde dp goe ciia kim giay 
trong dong ho nay. 

L d H a y chdng mmh cong thue 
(5.3). 

143 Hay ehu'ng minh cong thdc 
(5.4). 

f.' Hay tfnh tdc do gdc cua 

chiec xe dap trong cau --.-
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Ill - GIA TOc HLTONG T A M 

M, 

Hinh 5.5 

1. Huong eua veeto gia toe trong ehuyen dong 
tron deu 

Dt xet gia tdc ciia vat tai diem / (Hinh 5.5), ta khao 
sat su bid'n ddi vecto van tdc U ciia vat khi no 
chuyen ddng trong khoang thdi gian rat ngan Ar tir 
didm A/j dd'n didm M, trdn cung dudng trdn cd trung 
didm la /. Hai vecta van td'c ij^ va u., tai cae diem 
M^ va MT cd do dai bang nhau, nhung cd hudng 
khae nhau vl chiing lan lugt vudng gdc vdi cac ban 
kfnh OM, va OM^. 

I nh 5.6 

Can cii vao hai tam giac dong dang 
Iv.v^ \ii OM.M^ tren tfinh 5.5. ta co : 

AT M|/W, 

OM, 
v-M 

Ji.' = . suy ra : u^^ 

vM 

r 

/Sv V 

~ M ' r 

Vidii : 

.\lpt ve tinh nhan tao chuyen dpng 
tron deu quanh Trai Dat tren mpt 
qus dao co Iam la tam Trai Dat va co 
ban kinh 7 000 km. Toe dp dai ciia 
\e linh lii 7.57 km/s. Tinh gia tdc 
hucmg tam ciia ve tinh. 

(7,57.10')-
Giiii 

7 000.10 
= 8.2 m/s -

Neu tinh tidn hai vecto v va v.^ dd'n diem /, ta 

se tim dugc vecto AS bie'u didn su thay ddi hudng 
ciia van tdc (Hinh 5.5) : 

v^ + Av = iJ-, hay Av - v^ - iJ^ 

Vi cung MiMo rat nhd va vat chuydn ddng trdn 
ddu. nen ta cd the: coi hai didm Mj va M-, gan nhu 
triing nhau tai / va vecto At; bidu didn su thay ddi 
ciia van tdc tren doan dudng M^M~, nay. 

Cd the chung minh vecta Ar; ludn ludn nam dgc 
theo ban kfnh va hudng vao tam O ciia quy dao. 

Vecta gia td'c a ciia chuydn ddng trdn deu cung 
dugc xac dinh bang cdng thiic (3.1b) : 

(7 = 
A ^ 

Af 

Vecto d ciing hUdng vdi vecta Av ndn nd cung 
nam dgc theo ban kfnh va hudng vao tam (Hinh 
5.6). Do dd ngudi ta ggi gia td'c trong chuyen ddng 
trdn deu la gia tdc hudng tdm va kf hidu la a^^. 
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Trong ehuyen dong trdn deu, tuy van toe co do 
lan khong doi, nhung cd hucrng luon thay doi, 
nen chuyen dong ndy co gia toe. Gia toe trong 
chuyen dqng trdn didi luon hucrng vdo tam cua 
quy dao nen gqi Id gia toe hudng tam. 

2. Do Ion eiia gia toe huong tam 

Cdng thurc tinh gia td'c hudng tam la : 

.2 

«ht = 
V 

r (5.6) HflHay chimg minh cdng thdc : 

m am = rco^ (5-7) 

''r. Chuyfen ddng trdn deu la chuydn ddng cd cac dac di6m : 

Quy dao la mdt duong tron : 

Tdc dd trung binh tren moi cung tron la nhu nhau. 

S Vecto van tdc cua vat chuyen dpng trdn deu cd : 

phirong tiep tuydn vdi dirong tron quy dao ; 

do Idn (tdc dd dai) : i ' = ' ' 

Toe dd goc : CO = ; A a l a gdc ma ban kinh ndi t u tam den vat quet duoc trong 
Al' 

thdi gian At. Don vi tdc dd gdc la rad's. 

Cdng thuc lien he giua toe do dai va tdc do gdc : v = ro). 

Chu ki cua chuyen ddng trdn deu la thoi gian de vat di diroc mdt vdng. 

Cong thut lien he giua chu ki va tdc dd goc : 

2n 

" • - , . . . . i 

Tan sd cua chuyen ddng tron deu la sd vdng ma vat di duoc trong 1 giay. Oon vi tan 
.>:, so la vdng/s hoac htc (Hi i . 

, Cdng thirc lien he friira chu •<; •-! lan so ; 

' '' Gia tdc trong chuven done uo r ..e;j •uon huon ; vno tam quv d.io va rn •_(• ipp ia : 
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-. .„ HOI VAB Al TAP 

a>^ I B. Tdc dp goc cua chuyen dpng trdn deu phu 
~" 1. Chuyen dong trdn deu la gi ? thupe vao ban kfnh quy dao. 

2. Neu nhung dac diem cua vecto van tdc cua ^' ^^^ ^ '^ ^ ^h° ^'^^'' ^'' * ° ' ^^"^"^ *'"^ 
ehuyen ddng tron deu phu thudc vao ban kinh quy dao^ 

D. Ca ba dai luong tren khong phu thuoc vao 
3. Td'c dp goc la gi ? Tdc dp goe dugc xac dinh ĵ gp, y^^^^ ^uy ̂ ^^ 

nhu the nao ? ..A ,-u' - • 
10. Chi ra cau sai. 

4. Viet cong thirc lien he giua td'c do dai va tdc _, .-. ,. . . ,.. , , .- ,.;j„ ^„ 
^. . , ,_ ., ^. , , ,.: Chuyen dong tron deu co cac dac diem sau: 
do goc trong chuyen dong tron deu. / . r 

^ • , , • „ , A. Quy dao la dudng trdn; 
5. Chu ki cua chuyen dpng tron deu la gi ? Viet g ^ ^ ^ j ^ ^. ̂  ^.^ ^^^^g 3... 

cdng thiic lien he giUa chu ki va toe dp gdc. ^ j^^ ^^ g^^ ^̂ ^̂ ng ddi; 
6. Tan so cua chuyen dpng trdn deu la gi ? Viet D. Vecto gia td'c ludn hudng vao tam. 

cong thirc lien he giUa chu ki va tan sd. ^ -, _ |̂ 5t q^at may quay vdi tan sd 400 vdng/phiit. 
7. Neu nhung dac diem va vie't cdng thirc tinh Canh quat dai 0,8 m. Tinh td'c dp dai va tdc dp 

gia td'c trong chuyen dpng trdn deu. goc cua mpt diem 0 dau canh quat. 
12. Banh xe dap co dudng kinh 0,66 m. Xe dap 

chuyen dpng thang deu vdi van tdc 12 km/h. 
Tinh td'c dp dai va td'c dp goc cua mpt diem 

8. Chuye'n ddng cua vat nao dudi day la chuye'n *^ "̂ ^^"^ banh ddi vdi ngudi ngoi tren xe. 
dpng trdn deu ? 13. Mpt dong ho treo tudng co kim phut dai 10 cm va 
A. Chuye'n dpng cua mpt con lac dong ho. kim gid dai 8 cm. Cho ring cac kim quay deu. Tinh 

B. Chuyen dpng ciia mdt mat xich xe dap. 
tdc dp dai va tdc dp goc cua diem dau hai kim. 

^ _, .. ,. , ..... J J... 14. Mot diem nam tren vanh ngoai cua mot lop xe may 
C. Chuyen dong cua cai dau van xe dap doi ,• ^ ,_. ,_ ^„ ,, , .,• ^ ,z 

;., . u J- cach true banh xe 30 cm. Xe chuyen donq thanq 
voinguoi ngoi tren xe, xe chay deu. ... ,,:.... ^ ^.. .' , .-.^,, .^ 

, , deu. Hoi banh xe quay bao nhieu vpng thi so chi tren 
D. Chuyen ddng cua cai dau van xe dap ddi ^g^g ho tdc do cua xe se nhay mdt sd iJng viS 1 km. 
vdi mat dudng, xe chay deu. ._ ...^ u - .- ^ , 

15. Mpt chiec tau thuy neo tai mpt diem tren 
Cau nao dung ? 3̂ ;grlg xfch dao. Hay tinh td'c dp goc va td'c dp 
A. Tdc dp dai ciia chuyen dpng trdn deu phu dai cua tau doi vdi true quay cua Trai Dat. Biet 
thuoc vao ban kinh quy dao. ban kfnh ciia Trai Da't la 6 400 km. 
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iJ TlNH TUONG D 6 I CUA 
CHUY6N DONG 
CONG THLTC CONG VAN 

Mpt di§n vien xiec dung tren lung mpt con ngua dang phi, tay quay tit mpt cai gay, d hai dau co 
hai ngpn dudc. Odi vai dien vien do thi hai ngpn duoc chuyen dpng tron. Con ddi vai khan gia 
thi sao ? 

I - TINH TUONG DOI CUA CHUYEN «•'̂ '̂ G 

1. Tinh tuong doi eua quy dao 

Mdt ngudi ngdi trdn xe dap va mdt ngudi dumg bdn 
dudng cimg quan sat chuyen ddng cua eai dau van 
banh trudc xe dap dang chay. Ngudi dumg bdn dudng 
tha'y chide dau van chuydn ddng theo mdt dudng 
cong liic ldn cao, liic xud'ng thap (Hinh 6.1). 

Hinh dcii: 'in cttti chityct: .//'//<,' trong cut 

he quy , •:ic iihtttt tlu ihuc nhut' - quv dan 

2. Tinh tirong c 

Mdt hanh khach dang ngdi ydn trong mdt toa tau 
chuydn ddng vdi van td'c 40 km/h. Dd'i vdi toa tau 
thi van td'c ciia ngudi dd bang khdng (ngudi ay ngdi 
ydn). Ddi vdi ngudi diing dudi dudng thi hanh 
khach dd dang chuye'n ddng vdi van td'c 40 km/h 
Cling vdi toa tau. 

N h u vay, •'• ' ' cua vut chuyen dong dot i " , 
hicu khae nhon thi khae nhau. Vun 

lue CO mill lutriiii dot. 

NgUdi ngoi tren xe se thay 
dau van chuyen dpng theo quy 
dao nhu the nao quanh true 
banh xe ? 

Neu mpt vf du khae ve tfnh 
tuong ddi eua van tde. 



y 4 
11 - CONG THUC CONG VAN TOC 

1. He quy chieu dung yen va he quy ehieu 
chuyen dpng 

Mdt chide thuydn dang chay trdn mdt ddng sdng. 
Ta se xet chuyen ddng cua thuydn trong hai he 
quy chidu : 

- He quy chid'u (xOy) gan vdi bd coi nhu he quy 
chie'u dijmg ydn (Hinh 6.2a). 

- He quy chid'u (x'O'y') gan vdi mdt vat trdi theo 
ddng nudc la he quy chid'u chuyen ddng (Hinh 6.2b). 

"nb 

Hmli 

Vi du : ne'u v , = 2 km / h, 
nb 

D,̂  = 30km/hthi i;,̂  = 28km/h. 

2. Cong thtrc cong van toe 

a) Trudng hap cdc vein tdc cUng phuang ciing chieu 

Thuydn chay xudi ddng nudc. 

Ggi î tb la van td'c cua thuydn dd'i vdi bd, tiic la 
ddi vdi he quy chie'u diing yen. Van td'c nay ggi la 
vein tdc tuyet ddi. 

Ggi î tn la van tdc cua thuyen dd'i vdi nudc, hie 
la dd'i vdi he quy chidu chuydn ddng. Van td'c nay 
ggi la vein tde tuang ddi. 

Ggi î nb Is van tdc cua nudc dd'i vdi bd. Dd la van 
td'c cua he quy chie'u chuyen ddng so vdi he quy chieu 
diing yen. Van tdc nay ggi la van tdc keo theo. 

Dd dang tha'y rang : t̂b ^ ^m + i^nb(Hinh 6.3). 

He thiic nay cd the vid't dudi dang : 

(6.1) I'U ^ ^1,2 + ^2,3 

Trong do : sd 1 iing vdi vat chuyen ddng ; 
umg vdi hd quy chid'u chuydn ddng ; sd 3 iing vdi he 
QUV chid'u diing ven. 

so 2 
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b) Trudng hop van tdc tuang ddi cdng phuang, 
nguac chieu vdi vein tdc keo theo 

Thuydn ehay ngugc ddng nudc. Vecta van td'c 
tuomg dd'i ?tn se ciing phuang, ngugc chieu vdi vecta 

van td'c keo theo v^^ (Hinh 6.4). 

Vd do ldn, rd rang la van td'c cua thuyen dd'i vdi 
nudc phai trii di van td'c chay cua ddng nudc mdi 
thanh van td'c ciia thuydn dd'i vdi bd : 

KbI = If̂ tnl - l̂ nbl 

Tuy nhidn, dudi dang vecto, ta van phai vidt : 

t̂b = ^tn + V nb 

(?,b la tdng ciia hai vecta ciing phuang, ngugc 
chidu) S 3 

Nhu vay cdng thufc (6.1) cd tfnh tdng quat. Dd la 
cong thitc cdng van tdc. Vecta vein tdc tuyet ddi bdng 
tdng vecta ciia vein tdc tuang ddi vd van tdc keo theo. 

Vtb Vr,b 

Hmh 6.4 

t ^ Mpt con thuyen chay ngugc 
dong nude di duge 20 km trong 
1 gid ; nudc chay vdi van tde 
2 km/h. Tfnh van tde eua thuyen 
ddi vdi nude. 

S-f" 
Quy dao va van tdc cua ciing mdt vat chuyein ddng ddi vdi cac he quy chieu khae 
nhau thi khae nhau. 

Cdng thdc cong van tdc : Vecto van tdc tuyet ddi bSng tdng vecto ciia van tdc tirong 
ddi va van tdc keo theo : F = r, + T\ ,. 

Van tdc tuyet ddi la van tdc ciia vat ddi vdi he quy chieu dung yen ; van tdc tirong 
ddi la van tdc ciia vat ddi vdi he quy chieu chuyetn ddng ; van tdc keo theo la van 
tdc ciia he quy chieu chuydn ddng ddi vdi he quy chieu dung yen. 

CAU HOI VA BAI TAP 

7 
1. Neu mpt vf du ve tfnh tucmg ddi ciia quy dao 

cua chuyen dpng. 

2. Neu mpt vi du ve tfnh tuong ddi ciia van tdc 
cua chuyen dpng. 

Trinh bay cdng thUc edng van tdc trong trudng 
hgp cac chuyen dpng eung phuang, cung 
ehieu (ciing phuong va ngugc chieu). 

Chpn eau khang dinh diing. 

Dirng d Trai Oat, ta se tha'y 
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A. Mat Trdi dUng yen, Trai Oat quay quanh 
Mat Trdi, Mat Trang quay quanh Trai Da't. 

B. Mat Trdi va Trai Da't dirng yen, Mat Trang 
quay quanh Trai Da't. 

C. Mat Trdi dirng yen, Trai Oat va Mat Trang 
quay quanh Mat Trdi. 

D. Trai Da't dirng yen. Mat Trdi va Mat Trang 
quay quanh Trai Oat. 

Mpt chie'c thuyen buom chay ngugc ddng 
song, sau 1 gid di dugc 10 km. Mpt khue 
gd trdi theo ddng sdng, sau 1 phiit trdi dugc 

— - m. Van toe ciia thuyen buom so vdi 

nudc bang bao nhieu ? 

A. 8 km/h. B. 10 km/h. 

C. 12 km/h. D. Mpt dap sd khae. 

6. Mdt hanh khach ngoi trong toa tau H, nhin 
qua cira sd tha'y toa tau N ben canh va gaeh 
lat san ga deu chuyen dpng nhu nhau. Hoi 
toa tau nao chay ? 

A. Tau H dirng yen, tau N chay. 

B. Tau H chay, tau N dirng yen. 

C. Ca hai tau deu chay. 

D. Cac cau A, B, C deu khdng dung. 

7. Mpt 6 to A chay deu tren mpt dudng thing vdi 
van td'c 40 km/h. Mpt d td 6 dudi theo oto A 
vdi van tdc 60 km/h. Xac dinh van tdc cua 6 
td 6 ddi vdi 6 td >4 va ciia oto A ddi vdi d td 6. 

8. A ngoi tren mpt toa tau chuye'n dpng vdi van tdc 
15 km/h dang rdi ga. 6 ngoi tren mpt toa tau 
khae chuyen dpng vdi van toe 10 km/h dang di 
ngugc chieu vao ga. Hai dudng tau song song 
vdi nhau. Tfnh van td'c cua 6 ddi vdi A. 

Em c6 biet ? 

\'\N TOC ANH SANG 

Mpt 6 to dang chay vai van toe v thi bat den 
pha (Hinh 6.5). Doi vai ngudi lai xe, anh sang 
truyen di vai van toe c{c= 3.10" m/s). Odi voi 
ngudi dung ben le duang thi co le anh sang se 
CO van toe c + u. 

Khong dau. Can cir vao cae thi nghiem rai 
chinh xac ma nhieu nha bae hoc loi lac da 
tien hanh vao cuoi the ki XIX de nghien ciru 
su truyen anh sang trong eae moi truang, 
Anh-xtanh (Einstein) da di den kei luan la, van 
toe anh sang ddi voi mpi he quy chieu khae 
nhau la nhu nhau va deu bang c. 

Cong thuc cpng van toe ma ta hoc d day 
khong dung cho truang hpp cac vat chuyen 
dpng vai van tdc rai lan (so sanh duac vai van 
toe anh sang). Cae em se biei ro dieu nay 
trong Thuyet tuang doi cua Anh-xtanh (1905). Hinh 6.5 
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V SAI SO CUA PHEP DO CAC 
OAI LlTONG VAT Ll 

Khi nghien cuu cac hien tuang tu nhien, trong vat If hoc nguai ta thudng dung phuang phap thuc 
nghiem : tien hanh phep do cac dai luang vat If dac trung cho hien tuang, xac dinh moi lien he 
giua chung, tu do rut ra quy luat vat If. 

Oe thuc hien cac phep do, ta phai co cac dung cu do. Tuy nhien trong thuc te, hau nhu khong 
mpt dung cu da nao, khong mpt phep do nao co the cho ta gia tri dung cua dai krpng can do. Cac 
kei qua thu duac chi la gan dung. 

Vi sao vay I Oieu nay co mau thuan hay khong voi quan niem cho rang vat If la mpt mon khoa 
hpe chfnh xac ? De tra lai cau hoi nay, truac hei ta can lam ro khai niem : phep do cac dai lupng 
vat If la gi I Vi sao co su sai lech giua gia tri dung cua dai lupng can do va kei qua do ? Tir do 
xac dinh kei qua va danh gia duac dp chfnh xac cua phep do. 

I - PHEP DO CAC DAI LUONG VAT Li. HE DON VI SI 

1 Phen do car dai lironp vat li 

Ta dung mdt cai can de: do khdi lugng mdt vat. Cai can la mdt 
dung cu do, va phep do khd'i lugng ciia vat thuc chat la phep so 
sanh khd'i lugng ciia nd vdi khdi lugng cua cac qua can, la nhumg 
mau vat dugc quy udc cd khdi lugng bang mdt dom vi (1 gam, 
1 kildgam...) hoac bang bdi so nguydn lan dan vi khdi lugng. Vay : 

l^hep clo mot dai luong vat li la phep so sanh no vtn dai luong 
cimg loai ducrc quy uirc lam dim vi. 

Cdng cu dd thuc hidn vide so sdnh ndi trdn ggi la dung cu do. 
phep so sanh true tidp thdng qua dung cu do ggi Vaphep do trite tie'p. 

Nhieu dai lugng vat If cd thd do true tid'p nhu do dai. khdi 
lugng, thdi gian,... trong khi nhirng dai lugng vat If khae nhu gia 
td'c. khd'i lugng rieng, thd tfch... khdng cd san dung cu do dd do 
true tid'p, nhung cd thd xac dinh thdng qua mdt cdng thiic 
lidn hd vdi cac dai lugng do true tid'p. Vi du : gia tdc rai tu do g 

2v ' 
cd thd xac dinh theo cdng thirc î  = ^ - , thdng qua hai phep do 

t' 
true tid'p la phep do do dai quang dudng di dugc .s va thdi gian 
rai r. Phep do nhu the ggi la phep do gidn tiep. 
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He SI quy dinh 7 dan vi c0 ban, do la : 

— dem vi dp dai : met (m) 

— don vi thai gian : giay (s) 

— dan vi khoi luang : kilogam (kg) 

— dan vi nhiel dp : kenvin (K) 

— don vi cuong dp dong dien: ampe (A) 

— don vi cuong dp sang : candela (Cd) 

— don vi lupng cha't : moi (moi) 

Ngoai 7 don vi co ban, cac don vi 
khae la nhirng don vi ddn xuat, duoc 
suy ra tir cac don vi co ban theo mpt 
cong thuc. Vi du : don vi lire T la 
niutan (N), duoc dinh nghla : 

1 N = 1 kg.m/s2 

A 

(T) 

Hinh 7.1 

H ] Em hay eho bie't gia tri nhiet 
dp ehi tren nhiet ke d Hinh 7.1 
b§ng bao nhieu ? 

2. Don vj do 

Mdt he thd'ng cac dan vi do cac dai lugng vat If da 
dugc quy dinh thd'ng nhat ap dung tai nhidu nudc 
trdn the gidi, trong dd cd Viet Nam, ggi la he SI 
(Systeme Intemational). 

I I -SAI SO PHEP DO 

1. Sai so he thong 

Gia sir mdt vat cd do dai thuc la / = 32,7 mm. Diing 
mdt thudc cd do chia nhd nhat 1 milimet dd do /, ta 
chi cd the xac djnh dugc / cd gia tri nam trong 
khoang giira 32 mm va 33 mm, cdn phan le khdng 
thd dgc dugc trdn thudc do. Su sai lech nay, do 
chfnh dac didm cau tao ciia dung cu do gay ra, ggi 
la sai sddung cir.H] 

Sai sd dung cu la khdng thd' tranh khdi, tham chi 
nd cdn tang ldn khi diem 0 ban dau bi lech di, ma ta 
so suat trudc khi do khdng hidu chinh lai (Hinh 7.2). 
Ket qua la gia tri thu dugc ludn ldn hom, hoac nhd hem 
gia tri diing ciia dai lugng can do. Sai lech do nhirng 
nguydn nhan trdn gay ra ggi la .sai sdhe thdng. 

Hinh 7.2 ^Q lech diem 0 ban dau 
cua vdn ke gay ra sai so he thong. 

2. Sai so ng^u nhien 

Lap lai phep do thdi gian rai tu do ciia ciing mdt 
vat giua hai didm A. B ta nhan dugc cac gia tri khae 
nhau. Su sai lech nay khdng cd nguydn nhan rd rang, 
cd thd do ban che vd kha nang giac quan ciia con 
ngudi dan dd'n thao tac do khdng chuan, hoac do dieu 
kidn lam thf nghidm khdng dn dinh, chiu tac ddng ciia 
cac yd'u td ngau nhidn bdn ngoai... Sai sd gay ra trong 
trudng hgp nay ggi la .ud .sdngdu nhien. 

40 



3. Gia tri trung binh '^''" > 

Sai sd ngau nhidn lam cho ke't qua phep do trd ndn kem tin cay. " ^"' "'' ('̂  '''f-''' 
TA-' I u - i_ V. , , • , . t , . . - , . - T^u• , ,.~ do lech dtem 0 han 

De khae phuc nguai ta ap ai phep do nhieu lan. Khi do A? lan ,. ; . , . . . 
cung mdt dai lugng A , ta nhan dugc cac gia tri khae nhau : ^ / ^ j , j^^j „.,j, ;,^j„j, 
A^, A2, •••A^. each hieu ehinh 

chinh .xdc diem 0 
han ddu ciia ditng eu 
do trudc khi lien 

n \) hdnh do. 

Gia tri trung binh dugc tfnh theo cdng thiic : 

T _ A + ^2 + - Al 

— Sai sol : trong 

la gia tri gdn diing nhdt vdi gia tri thuc ciia dai lugng A . ^'" '̂ '̂ ' '^" '^ '^'^ 
mac phdi sai sot. Do 
loi sai sot. kei qud 
nhqn dut/c khdc .xa 
gid tri thuc. Trong 

4. Cach xac djnh sai so ciia phep do truang hop nghi ngd 
, _, . . » , - . , • - .- • ~ . , . , , , ^ . . . , CO .sai sot, cdn phdi 

a) Tn tuyet doi cua hieu so giua gia tri trung binh va gia trt cua ^^ ,^- ,,̂  j^^- ^̂ . .̂̂  
mdi ldn do ggi la .sai sd tuyet ddi iimg vdi lan do dd. tri sai sot. 

^A^ =\A-A^\;AA2 =\A-A2\; M 3 = | A - A 3 | . . . (7.2) 

So; sd tuyet ddi Uung hinh ciia n lan do dugc tfnh theo cdng thuc : 

—- AA, + AA-, + ... + AA, 
AA = — i 2 ':^2rL ( 7 3 ) 

n 
Gia trj AA xac dinh theo (7.3) la sai sd ngdu nhien. Nhu 

vay, de xac dinh sai sd ngau nhidn ta phai do nhieu lan. Trong 
trudng hgp khdng cho phep thuc hidn phep do nhieu lan (/; < 5), 
ngudi ta khdng tfnh sai sd ngau nhidn bang each lay trung binh 
(7.3), ma chgn gia tri ldn nhat (AA)^.^^ trong sd cac sai sd tuydt 
dd'i thu duge tir (7.2). 

Chii y rang, trong (7.2) cac kf hidu AA,. AA-,,... dugc dimg de! chi 
cac sai sd tuydt dd'i ; chung la nhumg dai lugng khdng am. Can 
phan bidt cac dai lugng dd vdi cac gia so thudng diing trong dai sd : 

AA, = A - A -

Gia sd AAj cd the duomg hoac am. 

b) Sai sd tuydt ddi ciia phep do la tdng sai so ngau nhidn va 
sai .sd dung cu : 

AA = AA + AA' ( 7 . 4 ) 
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trong dd sai sd dung cu AA' thdng thudng cd thd lay bang nua 
hoqc mqt do chia nho nhdi trdn dung cu. Trong mdt s'd dung 
cu do cd ca'u tao phii:c tap, vf du ddng hd do didn da nang hidn 
sd, sai sd dung cu dugc tfnh theo mdt cdng thiirc do nha san 
xua't quy dinh. 

5 et qua do 

Kdt qua do dai lugng A khdng cho dudi dang mdt con sd, ma cho 
dudi dang mdt khodng gid tri. trong dd chdc chdn cd chu'a gia tri 
thuc ciia dai lugng A : 

( ^ - A A ) < A < ( A-I-AA) 

Ngudi ta didn ta kei qua trdn bang each viet : 

A = A±AA (7.5) 

Chu y : Sai so tuydt ddi ciia phep do AA thu dugc tir phep tfnh 
sai sd thudmg chi dugc viet dd'n nwt hoiic tdi da Id hai chit sd cd 
nghia. edn gia tri trung binh A dugc vidi ddn bae thap phan 
tuang ung. Cac chii sd cd nghia la tat ca cac chii' sd cd trong con 
sd. tfnh tir trai sang phai, kd tir chir sd khae 0 ddu tidn. Vi du : 
phep do do dai quang dudng di dugc .v cho gia tri trung binh 
J - 1.36832 m, vdi sai sd phep do tfnh dugc la As - 0,0031 m, 
thi kdt qua do dugc vidi, vdi As lay mdt chu sd cd nghla, nhu sau : 

.v = ( 1,368 ± 0,003) m 

6. Sai so ti doi 

Sai sd tl dd'i 5A ciia phep do la ti sd giira sai so tuydt dd'i va gia 
tri trung binh ciia dai lugng can do. tfnh bdng phdn tram : 

AA 
5A = ^-\m% (7 6) 

A 

Sai sd ti ddi cang nhd thi phep do cang chfnh xac. 

7. Cach xac dinh sai so cua phep do gian tiep 

Dd xac dinh sai sd ciia phep do gian tid'p. ta cd thd' van dung 
quy tac sau day : 

a) Sai sd tuydt ddi ciia mdt tdng hay hieu thi bdng tdng cac 
sai sd tuyet ddi ciia cac sd hang. 
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b) Sai so tl ddi ciia mdt tfch hay thuomg thi bdng tdng cac sai sd 
ti ddi ciia cac thira so. 

Vi du : Gia sir F la dai lugng do gian tid'p. cdn X, Y, Z la nhumg 
dai lugng do true tid'p. 

-Ndu f" = X-l-K-Z thi AF = AX+Ar-HAZ 

- Ndu T = X^ thi SF = 5X-\- dY+ SZ 

Nd'u trong cdng thufc vat If xac dinh dai lugng do gian tid'p cd 

chii:a cac hdng sd {vi du : n. e....) thi hdng sd phai dugc lay gan 

dung dd'n sd le thap phan sao cho sai sd ti ddi do phep lay gdn 

dung gay ra cd thd bd qua, nghia la nd phai nhd hom — tdng 

cac sai sd ti ddi cd miit trong ciing cdng thirc tfnh. 

Vi du : Xdc dinh dien tfch mdt mat trdn thdng qua phep do 
JT/j~ 

true tie'p dudng kfnh J ciia nd: 5 = • Biet ^ = 50,6 ± 0,1 mm. 
• , 4 

Sai sd tl ddi cua phep do dai lugng 5 tfnh bdng : 

AS 2Ad An ^ ,^, An 
^ = -^^ + = 0.4% + 
S d n n 

Trong trudng hgp nay. phai lay n = 3,142 dd cho < 0,04%. 
n 

Ndu cdng thii'c xac dinh dai lugng do gidn tie'p tuomg ddi phu'c 
tap vd cac dung cu do true tidp cd do chfnh xac tuomg ddi cao. 
sai sd phep do chii yd'u gay bdi cdc yd'u td ngdu nhien, thi ngudi 
ta thudng bd qua sai .so dung cu. Dai lugng do gidn tid'p dugc 
tfnh cho mdi lan do, sau dd lay trung binh va tfnh sai sd ngdu 
nhidn trung binh nhu trong cdc cdng thii:c (7.1), (7.2) va (7.3). 

Phep do mdt dai lirong vat li la phep so sanh nb voi dai luong cung loai duoc 
quy udc lam don vi. 

P^ ep so sanh true tiep nhd dung cu do goi la phep do true tiep. 

Pnep xac dinh mdt dai luong vat li thdng qua mdt cdng thirc lien he vdi cac dai lirong 
do true tiep, goi la phep do gian tiep. 

A + 4, + ... + 4 
Gia tri trung binh khi do nhieu lan mdt dai lirong A : A = —— " , la 

gia tri gan dung nhat voi gia tri thuc cua dai lirong A. 

Sai sd tuyet ddi ung vdi mdi lan do : 

A/», ^\A - 4,1 ; AA^ = \A - A^l : AA^ = \A - A^\... 
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Sai sd ngau nhien la sai sd tuyet ddi trung binh ciia n lan do 

.\A = 
AA, A/1-, +...+AA 

2 n 

Sai sd dung cu AA' cd the; laiy bang nira hoac mot dd chia nhd nhait tren dung cu. 

K^t qua do dai lirong A duoc vi§t dudi dang : A = A ± AA , trong do AA la tdng ciia 

sai sd ng^u nhien va sai sd dung cu : "^A =K> - \A, diroc lay tdi da den hai chCrsd 

CO nghia. con A diroc viet dein bae thap phan tuong img. 

Sai sd ti ddi 5 4 cua phep do la ti sd giQa sai sd tuyet ddi va gia tri trung binh ciia 
AA 

dai luong do, tinh bang phSn tram : 6A = _ .l007o. 
A 

Sai sd cua phep do gian tiep, duoc xac dinh theo cac quy tac : 

Sai sd tuyet ddi cua mdt tdng hay hieu thi bSng tdng cac sai sd tuyet ddi oia cac sd hang; 

?3S? Sai sd ti ddi cua mdt tich hay thuong thi bang tdng cac sai sd ti ddi ciia cac thua so. 

BAI TAP 

Dung mpt dong ho do thdi gian co dp chia nhd 
nha't 0,001 s de do n lan thdi gian roi tu do cua 
mpt vat bat dau tU diem A (i/^ = 0) de'n diem 

6, ke't qua cho trong Bang 7.1. 

1. Hay tinh thdi gian rai trung binh, sai sd ngiu 
nhien, sai sd dung cu va sai so phep do thdi 
gian. Phep do nay la true tie'p hay gian tie'p ? 
Ne'u chf do 3 lan {n = 3) thi ke't qua do bing 
bao nhieu ? 

2. Dung mpt thudc milimet do 5 lan khoang each 
s giua hai diem A, B deu eho mpt gia tri nhu 
nhau bang 798 mm. Tinh sai sd phep do nay 
va vie't ke't qua do. 

3. Cho edng thUe tinh van td'c tai 6 : 

2s . . . . . . ^ 2s 
V = — va gia toe roi tu do : g = -2" • 

Dua vao cac ke't qua do d tren va cac quy tac 

tinh sai sd dai lugng do gian tie'p, hay tinh 

V, g,Av,Ag, 8v, 8g va viet cac ket qua 

cuoi cung. 

Bang 7.1 

T-

3 ! 

4 I 

5 ' 

6 

Trung binh 

t 
0,398 

0,399 

0,408 

0,410 

0,406 

0,405 

0,402 

'"J'At, Af 

-

• 
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tJ THl/C HANH : KHAO SAT 
O CHUYEN DONG ROI TIJ DO 

XAC DINH GIA T6C ROI TU DO 

I - MUC DICH 

Do dugc thdi gian rai t cixa mdt vat trdn nhirng quang dudng 
di dugc s khae nhau, ve va khao sat dd thi s ~ t^, de rut ra 
kd't luan vd tinh cha't cua chuyen ddng roi tu do va xac djnh 
dugc gia td'c rai tu do. 

II - CO SO Ll THUYET 

Tha mdt vat (tru bdng sdt, hdn bi...) tir do cao 5 tren mat dat, 
vat se rai rdt nhanh theo phuang thang diimg (phuang cua day 
dgi). Trong trudng hgp nay anh hudng cua khdng khf khdng 
dang ke, vat chi chuyen ddng dudi tac dung cua trgng luc, nen 
cd th^ coi la vat rai tu do. 

Khi mdt vat cd van tdc ban ddu bdng khdng, chuyen dqng 
thdng nhanh ddn deu vdi gia td'c a, thi quang dudng di dugc s 
sau khoang thdi gian t (tinh tit luc vat bdt ddu chuyen ddng) 
dugc xac dinh bdi cdng thdc : 

1 2 s = --at 
2 

Dd thi bieu didn quan he giira s va r̂  cd dang mdt dudng 
thing di qua gd'c toa dd va cd he so gdc : 

a 
tana = — 

2 
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Bo thi nghiem do gia toe 
rai tu do. 

.M . UiMo CU CAN THIET 

Gia dd thdng dimg cd day dgi va ba chan cd vft 
didu chinh thang bdng. 

^. Tru bdng sdt lam vat rai tu do. 

Nam cham didn N cd hop cdng tdc ddng ngdt 
didn de giii' va thd rai vat (Hinh 8.1). 

H Cdng quang didn £ (Hinh 8.1). 

S Ddng hd do thdi gian hidn sd, do chia nhd nhat 
0,001 s (Hinh 8.2). 

Thudc thdng 800 mm gdn chat vdo gid dd. 

Mdt chiec ke vudng ba chidu dung xdc dinh vi tri 
dau cua vat rai. 

Hop dung cat khd (cd phii mid'ng vai trdn mat) dd 
dd vat rai. 

#^ # • ..)•- «: 

Dong ho do thai gian 
hien so. 

Cong quang dien 

\\. MJNG CU DO 

Ddng hd do thdi gian hien sd (Hinh 8.2) la loai 
dung cu do thdi gian chfnh xac cao (do chia nho 
nha't 0,001 - 0,01 s). Nd cd thd boat ddng nhu mpt 
ddng hd bam giay, dugc didu khien bang cdng tde 
hoac cdng quang didn. 

Cdng quang didn (Hinh 8.3) gdm mdt didt D, phat 
ra tia hdng ngoai, va mdt didt D-, nhan tia hdng ngoai 
tir D, chidu sang. Ddng didn cung cap cho D ̂  dugc lay 
tir ddng hd do thdi gian. Khi cd vat chdn chiim tia hdng 
ngoai chie'u tir D, sang D^, thi D-, se phdt ra tin hieu 
tmydn theo day ddn di vao ddng hd do thdi gian, didu 
khien nd boat ddng. Trdn mat ddng hd do thdi gian co 
hai d cdm 5 chan A va B. mdt cdng tdc nhdn RESET, 
mdt niim gat diing chgn thang do 9,999 .v va 99,99 s, 
mdt niim chuyen mach chgn kidu lam vide MODE. 
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6 A cd 5 chan, dugc nd'i vdi hop cdng tdc (nhd mdt phfch cdm 
5 chan), de cap didn cho nam cham didn hoat ddng. Khi khdng 
nha'n cdng tdc, nam cham dugc cap didn, nd hut va giir tru sdt. 
Diing mid'ng ke dp sdt vao tru sdt dd dgc vi trf ddu ciia nd trdn 
thudc. Khi nha'n cdng tdc, nam cham bj ngdt dien, vat dugc tha rai, 
ddng thdi bd dd'm thdi gian bdt dau dd'm. Ta cdn nhd nhanh cdng 
tdc trudc khi vat roi den cdng quang didn E. 

O B dugc ndi vdi cdng quang didn E, vira cap didn cho cdng E, 
vira nhan tin hidu tir E giri ve, ldm ddng hd do thdi gian ngimg dd'm. 

Cdng tdc nha'n RESET dd dua so chi ciia ddng hd ve gid tri 0.000. 

Dat niim gat chgn thang do d vi trf 9,999 s. 

Chuyen mach MODE diing de chgn kieu lam vide cho ddng 
hd do thdi gian. Trong bdi nay ta dat ddng hd d vi trf A <-̂  B. Cac 
MODE khdc khdng dung den. 

MODE A (r^ B hoat ddng nhu sau : 

- Khi nhan cdng tdc ndi vdi d A thi ddng hd do bdt ddu boat ddng ; 

- Khi cd tfn hidu tir cdng E chuydn vao d B thi may do ngimg 
hoat ddng. 

Khoang thdi gian ngan each tir liic ed tfn hidu thii' nha't dd'n 
liic cd tfn hidu thu hai dugc hidn trdn mat hidn sd ciia ddng hd. 

Nam cham didn N ldp trdn dinh gid dd, dugc ndi qua cdng tdc 
vao d A ciia ddng hd do thdi gian. O A vira cap didn cho nam 
cham, vira nhan tin hidu tir cdng tdc chuyen vd. Cdng E lap d 
dudi, dugc nd'i vdi d B. 

Didu chinh vi trf thdng diing cho gid dd bdng each quan sat 
qua dgi phd'i hgp van cdc vft d dd' ba chan, sao cho qua dgi 
ndm dd'i tam vdi Id trdn T. Hop dd vat rai dugc dat ndm d phfa 
chan gid dd. 

Bat cdng tdc cap didn cho ddng hd do thdi gian. Cho nam cham 
hut giir vat rai. Dimg chide ke vudng ba chidu dp sat ddy vat rai 
de xac dinh vi trf ddu SQ ciia vat. Ghi gid tri SQ vao Bang 8.1. 

Cd the didu chinh djch chuydn nam cham didn sao cho vj trf 
.V,, triing vdi vach 0 trdn thudc do. 
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VI - TIEN HANH THJ NGHIEM 

Do thoi gian roi ung vol cac khoang each s khae nhau 

1 -Ndi long vft va djch cong quang didn E vd phfa dudi each s^ 
mdt khoang 5 = 0,050 m. An nut RESET trdn mat ddng hd dd 
dua chi thi sd ve gia trj 0. 000. 

An niit tren hop cdng tdc de tha vat rai, rdi nhd nhanh nut trudc 
khi vdt rai den cdng quang dien E. Ghi thdi gian rod cua vat vao 
Bang 8.1. Lap lai phep do trdn them 4 ldn, ghi vao Bang 8.1. 

Thdi gian mdt vat rai tu do khdng van td'c ddu tren quang dudng 
0,050 m vao khoang 0,1 s. Nhu vay, de c6ng quang dien E cd thi 
tac ddng khi vat roi dd'n E, thdi gian nham va nha cdng tdc kep phai 
nhd han 0,1 s. 

De thuc hidn dugc ddng tac nay, hgc sinh cd the ba'm thit cdng 
tdc kep nhu sau : Xoay chuyen manh MODE cua ddng hd do 
thdi gian vi vj tri A. Nha'n va nha nhanh cdng tdc kep, quan sat 
thdi gian chi thj trdn ddng hd. 

2.Ndi long vft va djch cong quang dien E \i phia dudi, 
each vj trf SQ mdt khoang s = 0,200 ; 0,450 ; 0,800 m. Lftig vdi 
mdi khoang each 5, tha vat roi va ghi thdi gian tuang umg vao 
Bang 8.1. Lap lai phep do nay thdm 4 ldn. 

S.Kei thiic thi nghiem : Nhdn khoa K, tdt dien ddng hd do 
thdi gian hidn sd. 
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Hp va ten : ; Ldp : 

Ten bai thuc hanh : 

Ngay: 

1 Tra lo i /A, I hr- Su rcri tu do la gi ? Neu dac diem cua chuye'n dpng rai tu do va vie't cong thirc 
tinh gia tdc roi tu do ? 

2. Ket qua 

Bang 8.1. Khao sat chuyen dong toi tit do: Do thai gian rai itng vai cac khoang each s khae nhau. 

Vj tri dau cua vat roi: Sg = (mm) 

I '̂  Lan do Thdi gian roi t (s) 

s(m) 

0,050 

0,200 

0,450 

0,800 

1 

' 

' 

- 2s. 2s. 

Theo Bang 8.1: Khao sat chuyen dong rai tu do 

Tinh t , t umg vdi mdi cap gia In (s, 0 va ghi vao Bang 8.1. 

Ve do thi: Dua vao ke't qua trong Bang 8.1, chpn ti ie thich hgp tren cac 
true tung va true hoanh de ve do thi s = s{t'^). 
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aj Nhan xet: 06 thi s = s{t^) co dang mdt dudng Nhu vay 

chuye'n dpng ciia vat rai tu do la chuye'n dpng 

b) Khi da xac dinh duac chuyen ddng roi tu do la mot chuye'n ddng nhanh dan 
, ' ' 2.V . . 

deu, ta CO the xae dinh cac gia tri cua g theo cdng thirc i,' = - ip va van tdc 

2v ' . ' " 
cua vat rai tai cdng E theo edng thire : y = ^ Ung vdi mdi lan do. Hay tfnh 
cac gia tri tren va ghi vao Bang 8.1. ' 

cj Ve do thi V = v{t) dua tren cac sd lieu ciia Bang 8.1, de mpt lan nua 

nghiem lai tinh chat ciia chuyen dpng rai tu do. 

Do thi V - 1/(0 CO dang mpt dudng tire la van td'c roi tir 

do theo thoi gian. Vay chuyen dpng ciia vat rai tu do la chuyen 

dpng 

djTinh g= - • • • 
4 

v a Ag^ = 1^ - .?i| ; Agj = 1^ - .?2| :••• 

ej Viet ke't qua ciia phep do gia tdc rai tu do : 

g= g±{Ag)^.,^= ± (m/s2) 

CAU HOI 

1. Khi tinh g theo each neu tren, ta da quan tam 2. Em co the de xuat mpt phuang an thf nghiem 

chu ye'u den loai sai sd nao va bo qua khong khae, van diing cac dung cu neu tren, de do g 

tinh den loai sai sd nao ? Vi sao ? dat ke't qua chinh xac hon. 
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/

6 N G KET CHUONG I 
DONG HOC CHAT DIEM 

I - CAC KHAI NIEM CO BAN 

1. Chuyen dpng. Chat dieJm. Quy dao 

he toa do : vat lam mdc, he true toa do. 

ddng hd, mdc thdi gian. 

1 5 la quang dudng di dugc. 

t la thdi gian chuydn ddng. 

2. He quy chieu 

3. Toe dp trung binh: („, 

4. Van toe tuc tho i : ; 
A.S 
7 ; A.V vd Ar rat ngdn. 

r. ^. -• - Av 
5. Gia toe :</ = - — ; Ar rat ngan. 

II - CAC DANG CHUYEN D O N G DON GIAN 

1. Chuyen dong 2. Chuyen dpng 
thSng deu thdng bien doi deu 

i 

Quy dao la dudng thdng. 

Gia td'c bdng khdng. 

Van td'c cd phuomg, chieu, 
do ldn khdng ddi. 
Cdng thuc tfnh quang 
dudng di dugc : 

s = vt 

Hiuomg trinh chuydn ddng : 
.V = .V|, + (7 

Quy dao la dudng thdng. 

Gia tdc cd phuang, chidu, 
do ldn khdng ddi. 

Van td'c cd phuang, chieu 
khdng ddi ; do ldn tang 
(giam) deu theo thdi gian. 

( ' = f ' , | -t- Lit 

Nhanh ddn ddu : a va VQ 
cimg da'u. 

3. Chuyen dong 
tron deu 

Quy dao la dudng trdn. 

Gia tdc ludn hudng vao 
tam dudng trdn, cd do ldn 
khdng ddi. 

Van tdc ludn ndm theo 
tid'p tuye'n vdi dudng trdn, 
do ldn khdng ddi. 
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Cham ddn deu : a va UQ Td'c do gdc ft) khong ddi. 

trai da'u. Cdng thdc lidn he giira 
Cdng thiirc tfnh quang td'c do dai va td'c do gdc : 
dudng di dugc : 

^ = , / + i , „ - Cdng thiirc lidn he giira 
chu ki va td'c do gdc : 

Phuong trinh chuyd'n ddng : , __^ -__•; 

Dd thi toa do - thdi gian 

'n ^'-^'d ' :r'"" 

Dd thi van tdc - thdi gian 
i^. 

Cdng thiic lidn he giira 

chu kl va tan so : / = -

/ 
rcy 

O t O t I 

4. Sir roi tu'do 

Su rai tu do la su rai chi dudi tac dung ciia trgng luc. 

Sy rai cua cdc vat trong dd bd qua dugc anh hudng cua khdng khf la su rai tu do. 

Chuydn ddng rcri tu do la chuydn ddng thdng nhanh dan deu, theo phuomg thdng diing, 
chieu tir trdn xudng. 

Tai mdt nai tren Trdi Dat va d gdn mat dat, mgi vat rcri tu do nhu nhau vdi cung 
gia td'c : g ~ 9,8 m/s-. 

Cdng thuc van td'c : 

Cdng thii'c tfnh quang dudng di dugc : •J I 

II - TINH . LuA CHUYEN DONG 

Hinh dang quy dao va van td'c ciia vat phu thudc vao he quy chid'u. 

Vecta van td'c tuydt dd'i bdng tdng vecta ciia van td'c tuomg ddi va van td'c keo theo : 
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CHUONG II 

Dpng luc hoc chat diem 

/ Niu-ion 

(Isaac Newton. 
1642- 1121) 

Nha vat li nguVi Anh 

\ 

/ 

Ve tmh vien thonj 

Tdng hgp va phan tfch luc. Dieu kien can bang cua chat die'm 

» Ba dinh luat Niu-ton 

Khdi lugng va quan tfnh 

i Cac luc ca; luc ha'p dan, luc dan hoi, luc ma sat, luc hudng tam 

• Chuyen dpng nem ngang 

Chiing ta deu muon biet vi sao vat nay dCmg yen, vat kia chuyen dong ? 
Vi sao vat nay chuyen dong thang deu, v$t kia chuyen dong co gia toe ? De 
tim cau tra lai, chung ta se xet moi lien quan gOTa chuyen dong va Itfc. 
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T 6 N G HOP VA PHAN TICH LUC 
DIEU KIEN CAN BANG CUA 
CHAT DIEM 

Hinh 9.1 

H I Vat nao tac dung vao day 
cung lam eung bie'n dang ? Vat 
nao tac dung vao mui ten lam 
mui ten bay di (Hinh 9.1) ? 

I - LUC. CAN BANG LUC 

0 Trung hgc ca sd ta da hgc luc va can bdng lire. 
Vdi khdi nidm gia tdc d chuomg trdn, ta cd the dua 
ra dinh nghia vd luc va cdc luc can bdng nhu sau : 

Hinh 9.2. Duang thing AB mang 
vecta luc F goi la gia cCta Iqc F. 

+T 

i 
Hmh 9.3 f-

S^ Ve cac lUc can bang tac dung 
len qua eau (Hinh 9.3). Cae lUc 
nay do nhung vat nao gay ra ? 

1. I uc la dai lucmg vecto ddc trung cho lac dung 
cua vat nay len va! khae md ket qua Id gay ra gia 
toe cho vai hodc lain cho vat hien dqng. 9 1 

2. Cdc luc can hdng Id cdc luc kid tdc dung ddng 
ttud vao mot vol tlu khong gay ro gia tdc chu vqt. 

3. Dudng thdng mang vecta luc ggi la gid cua lire 
(Hinh 9.2). Hai luc can bang la hai luc ciing tac 
dung ldn mdt vat, eiing gia. ciing do ldn va ngugc 
chidu. S 

Dan vi ciia luc la niutan (N). 
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il - T 6 N G HOF^ LUC 

Trong toan hgc, mud'n tim vecto C la tdng ciia hai 
vecta .4 va fl (C = ^ -h fl)ta phai dp dung quy tdc 
hinh binh hanh. Dd la tfnh chat can ban ciia cac dai 
lugng vecta. Vay khi ta ndi luc Id mdt dai lugng 
vecto thi nd cd tfnh chat nay khdng (Hinh 9.4) ? 

Ai 

T2 

> Tau keo 

H;r/i J.-t 

1. Thi nghiem 

a) Ta bd tri mdt thf nghidm nhu d Hinh 9.5 trdn mdt 
tdm bang dat thdng dumg. Vdng nhdn O (coi nhu 
cha't didm) dimg ydn dudi tdc dung cua ba luc 
F|, Fj va F3 (cd do ldn bdng trgng lugng ciia ba 
nhdm qua can). 

N 

2 y' 

Liia 

Hinh 9.5 

b) Ve trdn bang ba vecta bidu didn ba luc dd (chgn 
tl xfch la 1 dom vi do dai iimg vdi trgng lugng ciia 
mdt qua can). Vecto OA bidu didn lire F^, vecta 

OB bidu didn luc F, va vecta OC bieu didn luc ^̂ 3. 

Vi hai luc F, va F2 can bdng vdi luc F^ ndn mudn 

cho vdng nhdn vdn diimg ydn thi luc thay the chiing 

phai la mdt vecta F (dugc bidu didn bang vecta 

OD) cd do ldn F = F^va ngugc hudng vdi vecta 

F3. Ta nhan thay tii gidc OADB la mdt hinh binh 

hanh (d day Id hinh chir nhat) vdi OA va OB Id hai 

canh, cdn OD la dudng cheo (Hinh 9.6). 
Hinh 9.6 

c) Thay ddi do ldn va hudng ciia cdc luc F, va F^, g g jU thf nghiem tren ta rut ra 
thi khi vdng nhdn dumg ydn ta vdn cd nhan xet nhu dugc ke't luan gi ve tinh chat 
the. Si ^ ^ 3 '"̂ ^̂  •̂  
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F2 

Hinh 9.7 Tong hop hai Idc dong quy. 

2. Dinh nghla 

Tong hop luc Id thay the cdc luc tac dung ddng 
then vao cung mcU vat hdng mot luc cd tac dung 
i'lom; het nhu cac luc ay. 

Luc thay thd' nay ggi la hop luc. 

3. Quy tac hmh binh hanh 

_ _ . Sell hai luc ddng qu\ lam thanh hai canh cua mdt 
K : Trong trudng hop cd nhieu . i i i i , .i ' J . , i . i- A 

.,_- - .i tmh hmh hanh. till duirni! cheo ke tu ciiem dong 
lue dong quy thi van dung quy , , ciT,r.h a i\ 
t i c nay nhuthe nao ? '""' ''"'" ''"'" '"'" ''"' ''"" '''"'"' ( " • " " ^•^^• 

Vd mat toan hgc, ta vie't : F - F\ -\- F2. 

11: . oiFi I î fPN CAN BANG CUA CHAT DIEM 

Vdi khdi nidm hgp luc, ta cd th^ phat bidu didu kidn 
can bdng cua chat diem nhu sau : 

Muon cho mcjt chdt diem dung can bang thi hop 
life cua cac luc tde dung len nd phdi bdng khdng. 

F = F, + F2 + ... = 0 

IV - PHAN TICH LUC 

Fi N 

Fo O 

f^ 1. Ta cd thd giai thfch sir can^bdng cua vdng nhdn 
O theo mdt cdch khdc. Luc F3 trong thf nghiem d 
Hinh 9.5 cd hai tac dung. Mdt mat nd keo day 1 

_ theo hudmg MO, mat khae nd keo da^ 2 theo hudng 
^2 NO. Do dd, ta cd thd' thay thd' luc F3 bdng hai lUc 

F,' va F2' theo hai phuang MO va NO. Hai luc nay 

Hinh 9.8 F\ can bdng vdi hai luc F^ va F2 (Hinh 9.8). 

2. Djnh nghla 

Than tich luc la tliay the mot luc hdng hai hay 
nhii'u luc CO tdc dung giong hei nhu lue du. 

Cdc luc thay the nay ggi la cac luc thdnh phdn. 
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M N 

F\ 

3. Mud'n phan tfch luc F, thdnh hai luc thanh phdn ^ 

F|' va F2' theo hai phuang MO vd NO, ta lam nhu ^ 

sau : Tir ddu miit C cua vecta F3 ta ke hai dudng ^̂2 

thdng song song vdi hai phuomg dd, chiing cdt G p 
nhiimg phuomg nay tai cac didm E va G. Cac vecta I ^ 
OE va OG bidu didn cdc luc thdnh phan F,' va F,' C H/nAj 9.9 
(Hinh 9.9). 

4 C>^" " 

Phan tfch luc Id phep lam ngugc lai vdi tdng hgp 
luc, do dd nd ciing tuan theo quy tdc hinh binh 
hanh. Tuy nhidn, chi khi biei mat luc co tdc dung cu 
the theo hai phuang ndo thi mdi phdn tich luc do 
theo hai phuang dy. 

Luc la dai luong vecto dac trung cho tac dung ciia vat nay vao vat khae ma ket qua 

la gay ra gia tdc cho vat hoac lam cho vat bien dang. 

Duong thdng mang vecto lire goi la gia cua luc. 

Oon vi cua luc la niuton (N). 

Tong hop luc ia thay the cac lut tac dung ddng thdi vao cimg mdt vat bang mo irc 

co tac dung gidng het nhu cac luc ay. Luc thay the nay goi la hop luc. 

Quy tdc hinh binh hanh : Neu hai lire ddng quy lam thanh hai canh cua mdt hinh binh 

hanh, thi dudng cheo ke tud iem ddng quy bieu dien hop lire cua chung. 

Dieu kien can bang ciia mdt chat diem la hop luc cua cac luc tac dung len no phai 

bang khdng: 

F = F̂  + F2 + • •• = 0. 

Phan tich luc la thay the mdt lire bang hai hay nhieu luc ed tac dung gidng het nhu 

luc do. 

Phan tich mdt luc thanh hai lut thanh phan dong quy phai tuan theo quy tac hinh 

binh hanh. 

Chi khi biet mot lut cd tac dung cu the theo hai phuong nao thi mdi phan tich lut 
theo hai phuong ay. 
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CAU HOI VA BAi TAP 

1. Phat bie'u dinh nghla cua luc va dieu kien can 

bdng eiia mot chat diem. 

2. Tdng hgp luc la gi ? Phat bieu quy tac hinh 

binh hanh. 

3. Hgp luc F CLia hai luc ddng quy F, va F, 

CO do Idn phu thuoc vao nhUng yeu td nao ? 

4. Phan tfch lire la gi ? Neu each phan tfeh mot 
luc thanh hai luc thanh phan ddng quy theo 
hai phuang eho trudc. 

5. Cho hai luc ddng quy eo dp Idn bang 9 N va 12 N. 

a) Trong sd cac gia trj sau day, gia trj nao la 
do Idn eua hgp lue ? 

A. 1 N ; B. 2 N ; 

C. 15N; D. 25N. 

b) Goe giua hai luc ddng quy bang bao nhieu ? 

6. Cho hai luc ddng quy co cung do Idn 10 N. 

a) Goc giua hai luc bang bao nhieu thi hgp luc 
cung cddp Idn bang 10 N ? 

A. 90°; B. 120°; 

C. 60°; D. 0°. 

b) Ve hinh minh hoa. 

Phan tfeh luc F thanh hai luc F, va F.^ theo 
hai phuang OA va OB (Hinh 9.10). Gia tri nao 
sau day la dp Idn eiia 
hai lue thanh phan ? / 

^.F, 

B . F 

•F; 

1 
^-•2- 2^ ' 

C.F^ =F2 = 1,15F 

D. F̂  = F2 = 0,58F 

30° 

:CCA. 
30° 

O fi 
Hinh 9.10 

Mdt vat CO trong lugng P = 20 N dugc treo 

vao mot vdng nhan 0 (coi la chat die'm). 
Vdng nhdn dugc 
giu yen bang hai 
day OA va 06 
(Hinh 9.11). Bie't 
day OA nam ngang 
va hgp vdi day 06 

mot gde 120°. Tim 
luc cang cua hai 
day OA va 06. 

® \ 120° 

0^ 

L 

_._ 

JP 

A 

Hinh 9.11 

9. Em hay dirng vao giua hai chie'c ban dat gan 
nhau, mdi tay dat len mot ban rdi diing sire 
ehdng tay de nang ngudi len khdi mat da't. Em 
lam lai nhu the vai lan, moi lan day hai ban ra 
xa nhau mot chiit. Hay bao cao kinh nghiem 
ma em thu duac. 
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w B A DINH LUAT NIU-TON 

I - DINH LUAT I NIU-TON 

Luc cd cdn thie't dd duy tri chuydn ddng ciia mdt vat 
hay khdng ? Dc tra ldi cau hdi nay, ta hay thir ddy 
mdt quydn sdch trdn ban. Ta phai ddy thi nd mdi 
chuydn ddng va khi ngimg ddy thi nd dtmg lai. Hidn 
nay ai ciing bid't cd luc ma sat can trd chuydn ddng 
cua vat. Nhung nd'u dat minh vdo thdi dai md mgi 
ngudi cdn chua biet de'n m.a sdt, thi ta se tin ngay 
rdng luc la can thiet dd duy tri chuydn ddng ciia vat. 
Ngudi ddu tidn khdng tin nhu vay, dd la nhd vat If 
Ga-li-le. 

1. Thi nghiem Ijch sir cua Ga-li-le 

Ga-li-ld la ngudi ddu tidn da lam thf nghidm de' 
nghien cdu chuydn ddng. Ong diing hai mdng 
nghidng gidng nhu mdng nudc, bd trf nhu Hinh 
10.1 rdi tha mdt hdn bi cho lan xud'ng theo mdng 
nghieng 1. Ong nhan thay hdn bi lan ngugc ldn 
mang 2 dd'n mdt do cao gan bdng do cao ban ddu 
(Hinh 10.1a). Khi ha thap do nghidng ciia mang 2. 
dng tha'y hdn bi lan trdn mang 2 dugc mdt doan 
dudng dai horn (Hinh 10.1b). Ong cho rdng, hdn bi 
khdng lan dugc dd'n do cao ban ddu la vi cd ma sdt. 
Ong tien dodn rdng, idu khong cd ma sdt vd neu 
mdng 2 ndm ngang thi hdn hi sc^ ldn voi vein tdc 
khdng ddi mdi mdi (Hinh 10.1c). 

Nhu vay, bdng thuc nghiem Ga-li-le da phdt hidn 
ra mdt loai luc "giau miit" la lue ma sat va tin rdng 
nd'u khdng cd ma sat thi khdng can den luc dd duy 
tri chuydn ddng ciia mdt vat. 

a) 

b) 

c) 

Hinh 10.1 

Thi nghiem cua Ga-li-le de 
nghien ciru chuyen dong. 
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H I Tai sao xe dap chay duge 
them mdt quang dudng nOra mac 
du ta da ngimg dap ? Tai sao khi 
nhay tU bae cao xudng, ta phai 
gap chan lai ? 

2. Dinh luat I Niu-ton 

Vd sau, Niu-tan da khai qudt cdc kd't qua quan sat 
vd thf nghidm thdnh dinh luat sau day, ggi la dinh 
ludt I Niu-tan : 

.Sen mot vat khong chiu luc dung cua luc 
nao hodc chiu tac dung cua cac luc co hirp luc 
hang khong. thi vat dang dung yen se tiep tuc 
dung yen. dang chuyen dong sc dep luc chuyen 
dong ihdng deu. 

3. Quan t inh 

Dinh luat I cho phep ta phdt hidn ra rdng, mgi vat 
ddu cd mdt tfnh chat md nhd nd vat tid'p tuc chuydn 
ddng dugc, ngay ca khi cdc luc tdc dung vao vat mat 
di. Tfnh chat ay ggi la qudn tinh. 

,_̂ <.iw< ,,,•,, IL. ..y./. c7;a/ cua inqi vat co xu 
hutrng hao toan van toe ca ve hudng va do hm. 

Djnh luat I dugc ggi la duih ludt qudn tinh va 
chuyen dqng thdng deu dugc ggi la chuyen dqng 
theo qudn tinh. ^Si 

II - DINH LUAT II NIU-TON 

Ta hay hinh dung phai ddy mdt chid'c xe d td bi hdng 
mdy trdn dudng bang phdng. Nd'u it ngudi ddy thi chi 
gay ra cho xe mdt gia tde nhd dd'n ndi phai mat mdt 
thdi gian dai thi ta mdi nhan thay su tang td'c do ciia 
nd. Nhung nd'u nhieu ngudi ddy thi hgp luc tac dung 
vao xe se ldn hom nhieu va xe se chuyen ddng nhanh 
dd'n mii:c ta phai chay theo xe. Dd la vi luc ldn hon 
gay ra cho xe mdt gia td'c ldn hom. 

Kinh nghidm cdn cho thay rdng, khdi lugng ciia 
vat ciing anh hudng dd'n gia td'c ciia nd. Ciing chju 
mdt luc, vat ndo cd khdi lugng nhd hom se thu dugc 
gia td'c ldn hom va se chuydn ddng nhanh hom. 

Tuy nhidn mdi lien he djnh lugng giua gia td'c, 
luc va khd'i lugng nhu the ndo thi ta cdn chua bie't. 
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1. Dinh luat II Niu-ton 

Tir nhiimg quan sat va thf nghidm (bao gdm ca 
nhiimg quan sdt thidn van), Niu-tan da xdc dinh 
dugc md'i lidn he giira gia td'c, luc va khd'i lugng ciia 
vat (coi la chat diem) va ndu ldn thdnh dinh luat sau 
day, ggi la dinh ludt II Niu-tan : 

Gia toe cua mot vat cung hudng ven luc Uu Bang I ' I . Do Idn cua mpt so lire 

dung len vat. Do lon cua gia toe it le thuan ven do 
Urn ciia luc va d le nghich voi kiwi lucmg cua vcU. ^rpng luong cua qua can 1 kg : 9,8 N 

Luc keo cua mpt ngudi 
F dan onq cd gang vCra phai: 200 N 

d = — (10.1) y y y 
m Luc keo cua con ngua : 

- cd gang vira phai: 700 N 
Suy xa: F = md -co gang het sire: 4 000 N 

Trong trudng hgp vat chju nhieu luc tac dung Li/c keo cua mpt 6 td 
F,, F2, F3, ... thi F la hgp luc cua cdc lire dd : ' <̂ n̂ dudng phing : 1 000 N 

F = F -\- R + FT -\- ... Li/c hut cua mpt 
nam cham dien ldn : 30 000 N 

2. Khoi l u o n g va muc q u a n t m h Luc keo ciia mpt 
, „ • , , - dau may xe lira: 200 000 N 

a) Dmh nghia 

Liic dau khd'i lugng chi dugc hidu la mdt dai lugng 
diing de chi luang chat chura trong vat. Nhung djnh 
luat II Niu-tan' cdn cho ta mdt each hidu mdi'vd ® ^ho hai vat chju tac dyng 
1 u— 1 __ r s i cua nhiJmg luc co do Idn bang 
khoi luang.Lay , u - ^ . '.»• u 1 -* M 

• " nhau. Hay van dung dmh luat II 
That vay, theo djnh luat I I N iu- tan, khd'i lugng Niu-ton de suy ra rang, vat nao 

cdn duac di ing de chi mdc qudn tinh cua vat. Cdch ^6 khd'Mugng Idn hon thi khd lam 
..x- '^ - u u ' t ' u^u••^J,^ ' thay doi Van toc cua nd hon. tdc 
hieu moi nay cho phep ta so sanh khoi luomg cua ,, . . • . . . . ,x, . . . 

. ' ,\ ,v , r f - V , - ,• , , la CO muc quan tmh lon hon. 
eae vat bat k i , du lam bang cung mgt chat hay lam 
bdng cdc cha't khdc nhau. Cd vat nao cd miirc qudn 
tinh ldn hom thi cd khd'i lugng ldn hom va nguge lai. 
Tir dd ta cd djnh nghia : 

j\hoi luong ta dui luirng ddc Irung cho mile • ^ai sao may bay phai chay 
,' , , m mdt quang dudng dai tren dudng 

c/ncin tmh run itit l*S , • ,.„.,, . . ^ , „ ^ 
b) Tinh chdt cua khdi luqng 

- Khd'i lugng la mdt dai lugng vd hudng, duomg va 
khdng ddi dd'i vdi mdi vat. 

- Khd'i lugng cd tinh chat cdng : Khi nhidu vat 
dugc ghep lai thanh mdt he vat thi khdi lugng ciia 
he bdng tdng khd'i lugng ciia cac vat dd. 

bang mdi cat canh dugc ? 
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H 3 Hay giai thfch tai sao 6 ciing 

mot noi ta luon co -!- = —*-. 
P. m.. 

^ B' 

3. Trong luc. Trong luong 

a) Trgng luc la luc ciia Trdi Dat tac dung vao cac 
vat, gay ra cho chiing gia td'c rai tu do. Trgng luc 
dugc kf hidu la P. 

O gdn Trai Dat, trgng luc cd phuomg thdng dumg, 
cd chidu tir trdn xudng va dat vao mdt diem dac bidt 
ciia mdi vat, ggi la trqng tdm ciia vat. 

b) Do ldn ciia trgng luc tac dung ldn mdt vat ggi la 
trqng luqng ciia vat, kf hidu la P. 

c) Cdng thifc cua trqng life 

Ap dung dinh luat II Niu-tom vao trudng hgp mdt 
vat rai tu do, ta tim dugc cdng thuc ciia trgng luc : 

P = mg (10.2) 

B3 
Hmh 10.2 

Hmh 10.3 

III - DINH LUAT III NIU-TON 

1. Su tirong tac giua cac vat 

Ta hay xet mdt vai vf du : 

a) Bdn mdt hdn bi A vao mdt hdn bi B dang dumg 
ydn, ta thay bi B lan di, ddng thdi ehuydn ddng cua 
bi A cung bi thay ddi (Hinh 10.2). 

h) Hinh 10.3 chup mdt cdi vgt dang dap vao mdt 
qua bdng tennit. Ta thay ca qua bdng va mat vgt ddu 
bi bid'n dang. 

cj Hai ngudi trugt bang dang dung sat nhau (Hinh 
10.4). Mdt ngudi diing tay day ngudi kia cho 
chuyen ddng ve phfa trudc thi thay chfnh minh 
cung bi ddy vd phfa sau. 

2. Djnh luat 

Tir nhiimg quan sat va thf nghidm ve su tuomg tac 
giira cae vat (bao gdm ca cac quan .sat thidn van), 
Niu-tom da phat hidn ra djnh luat, ggi la dinh lucit 
UI Niu-tan : 



Trong men truong hop, khi vqt A tdc dung len 
vqt B mot luc, thi vat H cung tdc dung tai vdt ,1 
mot luc. Hai luc ndy cd cung gid, cung do hm, 
nhung nguac chieu. 

^ B ^ A - ^ A ^ B 

hay ^BA = -^AB (10.3) 

3. Lut va phan lire 

Mdt trong hai luc tuomg tdc giira hai vat ggi la 
life tdc dung cdn luc kia ggi la phdn luc. 

a) Luc vd phdn life cd nhifng ddc diem gi ? 

- Luc va phan luc ludn ludn xuat hien (hoac mat 
di) ddng thdi. 

- Luc va phan luc cd ciing gia, ciing do ldm, nhung 
ngugc chidu. Hai luc cd dac diem nhu vay ggi la hai 
luc true ddi. 

- Luc va phdn luc khdng can bdng nhau vi chiing 
dat vdo hai vat khdc nhau. 

b) Vi du 

Khi ta mudn budc chan phdi vd phfa trudc thi chan 
trai phai dap vdo mat da't mdt luc F ' hudng vd phfa 
sau. Ngugc^lai, dat cung day lai chan ta mdt phan 
lire F = -F' hudmg vd phfa trudc (Hinh 10.6). Vi 
Trdi Dat cd khdi lugng rat ldn ndn luc ciia ta khdng 
gay ra cho Trdi Dat mdt gia td'c nao dang kd. Cdn ta 
cd khdi lugng nhd hem khd'i lugng Trdi Da't rat 
nhieu, ndn phan luc ciia mat dat gay ra cho ta mdt 
gia td'c, lam ta chuydn ddng ve phfa trudc. 

() Ghi chu : Khi xet tuomg tdc giira hai vat thi hai 
vat dd tao thdnh mdt he. Luc tuomg tdc giira hai vat 
dugc ggi la iwi life. Cac luc khdc tdc dung ldn hai 
vat ggi la cdc ngoqi life. 

zl Hay van dung djnh luat III 
Niu-ton vao vf du diing biia ddng 
dinh vao mgt khue gd (Hinh 10.5) 
de tra Idi cac eau hoi sau day : 

~ Cd phai biia tac dung lUc len 
dinh cdn dinh khong tac dung 
lUc len biia ? Ndi mpt each 
kbac, lUc cd the xua't hien don 
le dugc khdng ? 

- Neu dinh tac dung len biia 
mdt luc cd do Idn bang lUe ma 
bua tac dung len dinh thi tai sao 
dinh lai khong dimg yen ? Noi 
mgt each khae, cap "lUc va phan 
lUc" CO can bang nhau khdng ? 

Hinh 10.5 

Hinh 10.6 
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Oinh ;. :on : Neu khong ehiu tac dung cua luc nao hoac chiu tac dung ciia 
cac luc CO tiLip luc bang khong. thi vat dang dung yen se tiep tuc dung yen. dang 
chuven dong se tiep tuc chuyen ddng thang deu. 

Quan tinh 'a tmh chat cua moi vat eo xu huong bao toan van tdc ca ve huong va dd lon. 

Chuyer ang deu duoc goi la chuyen dong theo quan tmh. 

Omh luat ii Niu-ton : i 

Gia toe cua mot vat cung huong voi luc tac dung len vat. Do lon cua gia tdc ti le 
thuan vol dd lon cua luc va ti le nghich voi khdi luong cua vat. I 

f - -
a = hay F - ma 

m 

iTrong truong hop vat chiu nhieu luc tac dung thi F la hop luc cua cac luc do). 

Khdi luong la dai luong vd huong. dac trung eho muc quan tinh cua cae vat. 

Trong luc la luc cua Trai Dat tac dung vao cac vat, gay ra cho chung gia toe roi tu 
do. Do Ion cua trong luc tac dung len mot vat goi la trong luong cua vat. 

Cong thuc eua trong luc : P = mg . 

Omh luat ill Niu-ton : 

Trong moi truong hop. khi vat A tac dung len vat B mot luc. thi vat B cung tac dung 

lai vat A mot luc. Hai luc nay co cung gia, eung dd lon, nhung nguoc chieu. 

' '^ Trong tuong tac giira hai vat. mdt luc goi la luc lac dung, con luc kia goi la phan luc. 
Cap luc va phan luc co nhung dac diem sau day : 

Luc va phan luc luon ludn xuat hien (hoac mait di) dong thoi. 

}-,-.., Luc va phan luc la (lai lire true ddi. 

Luc va phan luc khong can bang nhau vi chiing dat vao hai vat khae nhau. 

CAU HOI VA BAI TAP 

4. Trpng lugng cua mpt vat la gi ? Viet cong thiic 
cua trpng luc tac dung len mpt vat. 

1. Phat bieu dinh luat I Niu-tan. Quan tinh la gi ? 5. Phat bieu va viet he thUc ciia dinh luat III 

2. Phat bie'u va viet he thirc ciia dinh luat II Niu-ton. 

Niu-tan. 6. Neu nhGmg dac diem cua cap luc va phan luc" 

3. Neu dinh nghla va cac tinh chat ciia khdi lugng. trong tuong tac giUa hai vat. 
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7. Mpt vat dang chuyen ddng vdi van tdc 
3 m/s. Neu bdng nhien cac luc tac dung len no 
mat di thi 

A. vat dUng lai ngay. 

B. vat ddi hudng chuyen dpng. 

C. vat chuyen dpng cham dan rdi mdi dUng lai. 

D. vat tie'p tuc chuye'n dpng theo hudng cu vdi 
van tdc 3 m/s. 

Chpn dap an dung. 

8. Cdu nao dung ? 

A. Neu khdng chiu lire nao tac dung thi mpi 
vat phai dirng yen. 

B. Khi khdng cdn luc nao tac dung len vat nOra, 
thi vat dang chuyen dpng se lap tire dimg lai. 

C. Vat chuydn dpng dugc la nhd co luc tac 
diing len no. 

D. Khi thay van tdc cua vat thay ddi thi chac 
chan la da co luc tac dung len vat. 

9. Mpt vat dang nam y§n tren mat ban nam 
ngang. Tai sao ta co the khdng dinh rang ban 
da tac dung mpt luc len no ? 

10. Trong cac each viet he thirc cua dinh luat II 
Niu-ton sau day, each vie't nao dung ? 

A. F = ma ; B. F = - ma ; 

C. F = ma ; D. - F = ma . 

11. Mpt vat CO khdi lugng 8,0 kg trugt xudng mpt 

mat phang nghidng nhin vdi gia tdc 2,0 m/s .̂ 

Luc gay ra gia tdc nay bang bao nhieu ? 

So sanh do Idn cua luc nay vdi trpng lugng 

cua vat. Lay 9 = lOm/s^. 

A. 1,6 N, nhd han. 

B. 16N, nhd hon. 

C. 160 N, Idn han. 

D. 4 N, Idn han. 

12. Mpt qua bong, khdi lugng 0,50 kg dang nam 
yen tren mat dat. Mpt cau thii da bong vdi mpt 
luc 250 N. Thdi gian chan tac dung vao bong 
la 0,020 s. Qua bong bay di vdi tdc dp 

A. 0,01 m/s. B. 0,1 m/s. 

C. 2,5 m/s. D. 10 m/s. 

13. Trong mpt tai nan giao thdng, mpt 6 td tai 
dam vao mpt 6 td con dang chay ngugc 
chieu. 0 td nao chiu luc ldn hon ? 0 td nao 
nhan dugc gia tdc Idn han ? Hay giai thi'ch. 

14. De xach mpt tiii dirng thirc an, mpt ngudi tac 
dung vao tui mpt luc bang 40 N hudng len 
tren. Hay mieu ta "phan luc" (theo dinh luat III) 
bang each chi ra 

a) dp Idn cua phan luc. 

b) hudng cua phan lire. 

c) phan luc tac dung len vat nao ? 

d) vat nao gay ra phan luc nay ? 

15. Hay chi ra cap "luc va phan luc" trong cac 
tinh hudng sau : 

a) 0 td dam vao thanh chan dudng ; 

b) Thil mdn bat bong ; 

c) Gio dap vao canh cira. 

Em c6 Diet ? 

CHUYEN O O N G T R ^ N 'DEM KHI" 

May the ki da troi qua ma nguai ta van khong tao ra duac mot thi nghiem nao co the kiem chung 
true tiep duac dinh luat I Niu-ton vi khong loai bo dugc ma sat va luc hut cua Trai Oai. Nhung 
nguai ta vhn tin vao dinh luat nay vi no da dua de'n nhi§u he qua co the kiem chung duac. 
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Chi den thai dai hien nay, bang kT thuat tao ra "dem kh i " , nguoi ta gan nhu loai bo duae 
luc ma sat. 

Vat ehuyen dong tren "dem kh i " ehi chiu tac dung ciia hai luc can bang, do la trpng lue va 

phan luc cua "dem khi " . 

Cac hmh duiri da\' mieu ta mot thi nghiem ve chuyen dpng cua mpt vat tren "dem khi " gom : 

— Mpt bang dem khi co tiet dien ngang hmh chu V ngupc, tren hai mat bang co nhieu 16 nho 

dupc phan bo deu doc theo bang iHinh 10.7 va 10.8). 

Vat truot 

D6m khi 
Gia yTM ^ / t-A y^^'^^ 

Tam can 
Cdng quang dien quang Vat tn/ot Cong quang dien 

ff\ A." ft 

ThuOc do khoang each 

Hinh 10.7. He thong bang dem khi 

Lo thoat khi 

Hinh 10.8. Tiei dien ngang 
cua bang dem khi 

— Mpt \ at trupt CO tiei dien ngang hinh chu V ngupc, phia tren co ranh de cam cac tam can 

quang co chieu dai / khae nhau (Hinh 10.91. 

— Hai eong quang dien. 

— Mpt dong hd hien so co the do dupc nhung khoang thai gian rai nho, co 1 ms den 10 ms 

(Hinh 10.101. 

Dung mpt may bom day khong khi da bi nen vao trong long mang. Luong khi phut ra tir 
cac lo tao ra mpt "dem khi " giua vat va mang khien vat chuyen dpng de dang. Mudn do van 
toe cua vat, ta cam mot tam can quang vao ranh cua \at . Khi mep truac ciia tam can quang 
tai cong quang dien thi dong ho bat dau t inh thai gian va khi mep sau di qua cong quang dien 
thi nb ngung lai. Oong ho se hien len thai gian de vat di dupc doan dudng /. T i / do t inh dupe 

van toe cua \a t di qua moi eong quang dien, v = — • Thi nghiem cho thay vat chuyen dpng 

deu tren mang trupt. 

Ta'm can quang 

lep truoc 

cry 

Mep sau 

• i \ Lo thoat khi 

i , -

* ^̂ B̂ 

flHMi 
s 

, 
C 

R£S£-
-•Sr 

-. 

# 
UOOE 

m « ' 
.•^7" i 1 

Hinh 10.9 Vat truqt tren bang dem khi. Hinh 10.10. Dong ho do thai gian 
hien so. 
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Lire HAP DAN 
DINH LUAT VAN VAT HAP DAN 

Luc nao giu cho Mat Trang chuyen dpng gcin nhu tron deu quanh Trai Oai ;" Luc nao giCr cho 
Trai Oai chuyen dpng g^n nhu tron deu quanh Mat Troi ^ (Hinh 11.1) 

I - mc HAP DAN 
Niu-ton Id ngudi ddu tidn da ket hgp dugc nhirng 
kdi qua quan sdt thidn van ve chuyen ddng ciia cac 
hanh tinh vdi nhirng kdi qua nghidn cihi vd su rai 
ciia cac vat tren Trdi Ddt vd do dd da phat hidn ra 
rdng, moi veil trong vil tru deu hut nhau vdi nwt life, 
gqi Id life hdp ddn. 

Luc ha'p ddn giiJa Trai Dat va Mat Trang giii cho 
Mat Trang chuydn ddng quanh Trdi Dat. 

Luc ha'p ddn giira Mat Trdi va cac hdnh tinh giir 
cho cdc hdnh tinh chuyen ddng quanh Mat Trdi. 

Khdc vdi luc dan hdi va luc ma sat la luc tid'p 
xiic, luc ha'p ddn la luc tdc dung tir xa, qua khoang 
khdng gian giira cac vat. 

Mat Trai 
Trang Dat 

Mat Troi 

Hmh 11.1 

II - DINH LUAT VAN VAT HAP DAN 

l.Oinh luat 

Nhung dac didm cua luc ha'p ddn da dugc Niu-tan 
ndu ldn thanh dinh luat sau day, ggi la dinh luat van 
vat hdp ddn : 

Luc hap ddn giita hai chat diem bed ki d le thuan 
vdi tich hai khdi lucmg ciia chung va die ui^hich voi 
hinh phucmg khortr<^' rach gitia chdng (Hinh 11.2). 

m, 

Hinh 11.2. Luc hap dan giija 
hai chat diem niim tren dUdng 
thing noi hai chat diem. 
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2. He thuc 

Vat 1 Vat 2 

Hinh 11.3. Luc hap din giita hai 
vat d' -q rhai. co dang hinh cau. 

1;' " _ m,m2 

trong dd w,, m~, la khd'i lugng ciia hai chat didm, 
r la khoang each giiia chiing, he sd ti Id G dugc ggi 
la hdng sd hd'p ddn. Han mdt the ki sau, cdc phep 
do chinh xdc cho thdy : C = 6,67.10"''N.m"/kg-. 

He thii:c (11.1) dp dung dugc cho cdc vat thdng 
thudng trong hai trudng hgp : 

- Khoang cdch giira hai vat rat ldn so vdi kich thudc 
ciia chiing ; 

- Cdc vat ddng chdt va cd dang hinh cdu. Khi ay /• la 
khoang each giira hai tam va luc hdp ddn ndm tren 
dudng ndi hai tam va dat vdo hai tam dd (Hinh 11.3). 

Ill - TRONG LUC LA TRUONG HOP RIENG CUA 
LUC HAP D A N 

Theo Niu-tan thi trgng luc md Trdi Ddt tdc dung ldn 
mdt vat la luc ha'p ddn giiia Trai Dat va vat dd. 
Trgng luc dat vao mdt didm dac bidt ciia vat, ggi la 
trgng tam ciia vat. Do ldn ciia trgng luc (tuc trgng 
lugng)theo (11.1) bdng : 

mM 
P = G 

{R + h)" 

trong dd m la khdi lugng ciia vat. h la do cao ciia vat 
so vdi mat dat. M va 7? la khdi lugng va bdn kinh 
ciia Trdi Dat. 

Mat khdc, ta lai co : P = mg 

Suy ra : 
GM 

Nd'u vat d gdn mat da't (h « R) thi : 

GM 
S = ~^ (11.3) 
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Cdc cdng thuc (11.2) va (11.3) cho thay, gia td'c 
roi tu do phu thudc vdo do cao h va cd thd coi la 
nhu nhau dd'i vdi cdc vat d gdn mat dat {h « R). 
Cac he qua nay hoan todn phii hgp vdi thuc 
nghidm (Bang 11.1). 

Bang 11.1. Gia tri cua g theo dp cao d 
viae 45°. 

/J (km) 

0 

1 

4 

8 

16 

g (m/s2) 1 

9,806 

9,803 

9,794 

9,782 i 

9,757 

Djnh luat van vat hap ddn : Luc hap ddn giiia hai chat di§m bat ki ti le thuan vdi tich 
hai khoi luong ciia chung va ti le nghich vdi binh phunng khoang each giua chung. 

m.,m^ 
^hd = G 

G la hdng so hap din, cd gia trj b^ng 6,67.10 
.„ N.m^ 

kg^ 

Trong luc ciia mdt vat la luc hap din giua Trai D i t va vat dd. 

Trong tam ciia vat la di^m dat ciia trpng luc ciia vdt. 

CAU HOI VA BAI TAP 

1. Phat bieu dinh I'jat van vat hap dan va viet he 

thirc ciia luc ha'p ddn. 

2. Neu dinh nghla trong tam cua vat. 

3. Tai sao gia tdc rcri tu do va trong luong ciia vat 

cang len cao thi cang giam. 

Mpt vat khdi lugng 1 kg, d tren mat da't co 
trong lugng 10 N. Khi ehuyen vat tdi mot diem 
each tam Trai Oat 2R [R la ban kinh Trai Da't) 
thi nd CO trong lugng bang bao nhieu ? 

A. 1 N ; B. 2,5 N ; 

C. 5 N ; D. 10N. 
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5. Hai tau thuy, mdi chie'c c6 khdi lugng 50 000 

tan d each nhau 1 km. Lay g = 10 m/s .̂ So 

sanh luc ha'p ddn giua chung vdi trong lugng 

ciia mot qua can co khoi lugng 20 g. 

A. Ldn hon. 

B. Bdng nhau. 

C. Nho hon. 

D. Chua the bie't. 

Trai Dat hiit Mat Trang vdi mpt luc bang bao 

nhieu ? Cho bie't khoang each gida Mat Trang 

va Trai Da't la R = 38.10^ m, khoi lugng cua 

Mat Trang m = 7,37.10^2 kg, khdi lugng ciia 

Trai 0 3 1 ^ = 6,0.102" kg. 

Tinh trpng lugng ciia mpt nha du hanh vu tru 

cd khoi lugng 75 kg khi ngudi do d 

a) tren Trai Dat (lay g = 9,80 m/s^). 

b) tren Mat Trang (lay g^^ - 1,70 m/s )̂. 

c) tren Kim Tinh (lay g^^ - 8,7 m/s^). 

Em CO biet ? 

NIU-TON KIEM CHUNG DjNH LUAT VAN VAT HAP DAN NHU THE NAO ? 

Othai Niu-tan ngudi ta chua co dieu kien lam thi nghiem do luc hap dan giua hai khoi luang. 
Vay, CO sa nao de ong tin vao sir dung d in ciia dinh luat nay ? 

Niu-ttm cho rang, co the kiem chung dinh luat nay bang nhieu each. Mot trong nhung 
each kiem chung la van dung dinh luat de tien doan mot vai dac diem nao do ve chuyen 
dpng cua mot hanh tinh va xem su tien doan co phii hgp vdi kei qua quan sat duac eiia 
hanh tinh do hay khong. 

Niu-tan da biei rang, Mat Trang a each xa tam Trai Oat khoang 60 lan so vai mpt vat d be 
mat Trai Dai. Do do, luc hut cua Trai Oai gay ra cho Mat Trang mpt gia toe nho han gia toe 

rcyi tu do (60)- lan, tuc la a =—'- = 2,72.10' m/s~. Mat khae, Niu-tan cune biei ring 
3 600 6 5 

khoang each tir Trai Dai den Mat Trang \a r = 3,8.10" m, chu ki ciia Mat Trang T = 27,3 ngay 
dem = 2,3.10^ s, nen gia toe huang tam ciia Mat Trang la : 

4;r- 4;r^3,8.10' ' , , , 
,1 = co-r = — - r = ——r- = 2 , 8 . 1 0 ' m/s" 

T- (2,3.10'')^ 
So sanh hai gia tri cua gia tdc, ta tha'y chung xap xi bang nhau. 
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Lire DAN H6I CUA L6 XO 
DINH LUAT HUG 

O Trung hoc ca sa ta da biei, luc ke la dung cu diing de do luc va bp phan chii yeu ciia no la mot 
16 xo. Tuy nhien, ta con chua biei dupc viec che tao lire ke dua tren dinh luat vat li nao. 

I - HUONG VA DÎ M DAT CUA LUC DAN H6| 
CUA Lb XO 

1. Luc ddn hdi xudt hidn d hai ddu cua Id xo va tdc 
dung vdo cdc vat tid'p xiic (hay gdn) vdi Id xo, lam 
nd bidn dang. 

2. Hudng ciia luc dan hdi d mdi ddu Id xo ngugc vdi 
hudng ciia ngoai luc gay bid'n dang (Hinh 12.1b). 
Cu the la, khi hi ddn, life ddn hoi cua Id xo hucmg 
theo true ciia Id .xo vdo phia trong, cdn khi hi nen, 
lUc ddn hoi ciia Id .xa hucmg theo true ciia Id .xo ra 
ngodi. 

H I Diing hai tay keo dan mdt Id 
xo (Hinh 12.1a). 

a) Hai tay cd chiu lUc tac dung 
cua 16 xo khdng ? Hay neu rd 
diem dat, phuong va chieu cua 
cac luc nay. 

b) Tai sao 16 xo chi dan de'n mgt 
mdc nao do thi ngimg dan ? 

c) Khi thdi keo, lUc nao da lam cho 
Id xo lay lai chieu dai ban dau ? 

II - DO LON CUA LUC DAN HOI CUA LO XO. 
DjNH LUAT HUC 

Ai cung bidt, mudn Id xo dan nhidu han thi phdi keo 
manh han. Dd Id vi luc dan hdi da tang theo dd 
chd'ng lai lire keo. Tuy nhien, do ldn ciia luc dan hdi 
lien quan ddn do dan cua Id xo nhu the ndo thi 
khdng phdi ai cung bidt. Nhd vat If ngudi Anh 
Rd-bdt Hue (Robert Hooke, 1635 - 1703) la ngudi 
ddu tien da nghidn cuu va giai quydt dugc van dd nay. 

•rr. ^mmrnmm^ 

a) 

'-̂ ^^^ -wsmmtssm^. % > - -
b) ' dh 

Hmh 12.1 
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[ S LUc cua 16 xo d Hinh 12.2b 
cd do Idn bang bao nhieu ? Tai 
sao ? Mudn tang lUc cua Id xo len 
2 hoae 3 lan ta lam each nao ? 

a) b) 
Hmh 12.2 

1. Thi nghiem 

Diing mdt Id xo va mdt sd qua can gid'ng nhau rdi 
bd tri thf nghiem nhu d Hinh 12.2. Khi chua treo 
qua can vdo Id xo. Id xo chua bi dan va cd do ddi tu 
nhidn IQ (Hinh 12.2a) Khi treo qua can (ggi la tai) 
cd trgng lugng P vdo Id xo. Id xo dan ra ddn mdt 
miirc ndo dd thi dimg lai (Hinh 12.2b). BB 

Theo dinh luat III Niu-tan thi luc ma qua can keo 
Id xo va luc ciia Id xo keo qua can ludn cd do ldn 
bang nhau va bdng F. Khi qua can diing ydn ta cd 
F = P = mg. 

Treo tid'p 1, 2 qua can vao Id xo (Hinh 12.2c, d). 
O mdi ldn. ta do chieu ddi / cua Id xo khi cd tdi va 
IQ khi bd tai rdi tfnh do dan Al = I - IQ. Sau dd ghi 
cdc kd't qua vao mdt bang. 

Bang 12.1. Ket qua thu duac tir mpt lan lam thi nghiem. 

F = P(N) i 0,0 i 1,0 ̂  2,0 

06 dai Z (mm) | 245 

06 dan A/(mm) j 0 
i 

285 ' 324 

40 i 79 
1 

3,0 

366 

121 

4,0 

405 

160 

5,0 

446 

201 

6,0 

484 

239 

S 3 Cac ket qua trong Bang g ] 
12.1 CO ggi y eho ta mdt mdi lien 
he nao khong ? Ne'u eo thi hay 
phat bie'u mdi lien he dd. 

2. Gioi han dan hoi ciia 16 xo 

Thf nghidm cdn cho thay, nd'u trgng lugng ciia tai 
vugt qua mdt gia tri ndo dd, ggi la gidi hqn ddn hoi, 
thi do dan cua Id xo se khdng cdn ti Id vdi trgng 
lugng ciia tdi vd khi bd tai di thi Id xo khdng co dugc 
ve ddn chidu ddi /Q nira. 
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3. Djnh luat Hue 

Khi nghidn ciiru md'i lien he gitra do ldn ciia luc ddn 
hdi vdi do bien dqng (do dan hay do nen (Hinh 
12.3)) ciia Id xo, Ro-bdt Hue da phdt hidn ra dinh 
luat sau day, ggi la dinh lucit Hiic : 

Trong gidi hqn ddn hdi, dei ldn cua luc ddn hoi 
ciia Id xo U le thudn vdi do hien dang eiia Id xo. 

d̂h k\Al\ (12.1) 

He sd ti Id k ggi la do cimg (hay he so dan hdi) 
ciia Id xo. Khi ciing chiu mdt ngoai luc gay bid'n 
dang. Id xo nao cdng ciing thi cdng ft bi bid'n dang, 
do dd he sd k cang ldn. 

Dan vi ciia do ciing la niuton trdn met, kf hidu 
la N/m. 

4. Chu y 

a) Ddi vdi day cao su hay day thep, luc ddn hdi chi 
xuat hidn khi bi ngoai luc keo dan. Vi the trong 
trudng hgp nay luc dan hdi dugc ggi Id luc cdng. 
Luc cang cd didm dat va hudng gid'ng nhu luc dan 
hdi ciia Id xo khi bi dan. 

h) Dd'i vdi cdc mat tidp xiic bi bid'n dang khi ep vdo 
nhau thi life ddn hdi cd phuang vudng gdc vdi mat 
tiep xiic. 

Hinh 12.3. Khi 16 xo bi nen thi do 
nen la (l^ -1) va F^^ = kfl^ -1). 

Luc dan hoi ciia Id xo xuSt hien d ca hai d^u ciia Id xo va tac dung vao cac vat tiep xuc, 
(hay gdn) vdi nd lam nd bien dang. Khi bi dan, lire dan hdi ciia Id xo hudng vao trong, 
cdn khi bi nen, luc dan hdi ciia Id xo hudng ra ngoai. 

Djnh luat Hue : Trong gidi han dan hdi, dp Idn ciia luc dan hoi ciia Id xo ti le thudn 
vdi dp bien dang ciia Id xo : F^ = /cl A/I 

trpng dd k la dp cung (hay he sd dan hpi) ciia Id xp, cd don vi la N/m, I A/I = 1/ - /^l 
la dp bien dang (dp dan hay nen) ciia Id xp. 

Ddi vdi day cap su, day thep..., khi bj kep luc dan hdi dupc gpi la luc cang. 

Ddi vdi cac mat tiep xuc bj bien dang khi ep vao nhau, luc dan hdi cd phuong vudng 
gpc vdi mat tiep xiic. 
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CAU HOI VA BAI TAP 

1. Neu nhung dac die'm (ve phuong, chieu, diem 

dat) cua luc dan hoi cua 

a)Id xo. 

b) day cao su, day thep. 

c) mat phang tie'p xiic. 

2. Phat bie'u dinh luat Hue. 

Phai treo mpt vat co trpng lugng bang bao 
nhieu vao mot 16 xo co dp cirng k = 100 N/m 
de no dan ra duoc 10 cm ? 

A. 1 000 N 
C. I O N ; 

B. 100 N 
D. 1 N. 

4. Mdt Id xo CO chieu dai tu nhien bang 15 cm. Ld 
xo duge giU co dinh tai mpt dau, cdn dau kia 
chiu mot luc keo bang 4,5 N. Khi ay Id xo dai 
18 em. Do cimg ciia Id xo bdng bao nhieu ? 

A. 30 N/m ; B. 25 N/m ; 
C. 1,5 N/m; D. 150 N/m. 

5. Mpt Id xo CO chieu dai tu nhien 30 cm, khi bi nen 

Id XO dai 24 cm va luc dan hoi cua no bdng 5 N. 
Hdi khi luc dan hoi ciia Id xo bi nen bdng 10 N 
thi chieu dai ciia no bang bao nhieu ? 

A. 18 cm; B. 40 cm ; 
C. 48 cm ; D. 22 cm. 

6. Treo mpt vat co trong lugng 2,0 N vao mpt Id xo, 
Id xo dan ra 10 mm. Treo mpt vat khae co trpng 
lugng chua bie't vao Id xo, no dan ra 80 mm. 

a) Tinh do cirng cua Id xo. 

b) Tinh trpng lugng chua bie't. 

Em c6 bi§t ? 

LlJCKf 

Dua vao djnh luat Hue nguai ta che tao 
ra lire ke. Tren lire ke, ung vai moi vach 
chia dp nguai ta khong ghi cac gia tri ciia 
do dan ma ghi gia tri ciia luc dan hdi 
tuang img. Tuy theo cong dung ma lue ke 
CO cau tao va hinh dang khae nhau (Hinh 
12.4). Tuy nhien, bp phan chii yeu vdn la 
mpt 16 XO. 

Luc ke la mpt dung cu dp luc rai thuan 
tien nhung khong duac chinh xac lam. 
Khi sir dung, khong duac do luc Idn qua 
gidi ban dan hdi cua l6 xp luc ke. 

1 
1_ 

2 

J 1 

4 

N 

Hinh 12.4. Ba kiSu luc ke Id xo 
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Luc MA SAT 
Nguai ta thuong noi den luc ma sat nhu nai den mpt luc can tra chuyen dpng. Neu chi co luc ma 
sat thi mpi true ciia dpng ca se ngirng quay, mpi banh xe se ngung lan. 

Nhung neu khong co luc ma sat thi ta khong the di bp hay di xe dupc. Tai sao vay ? 
Viec nghien cuu lire ma sat se giup ta nhan ra va giai thich duac nhieu hien tupng ma ta khong 

ngd la da eo lue ma sat tham gia, tham chi con giCr vai tro chii ye'u. 

I - LUC MA SAT TRUOT 

(J Trung hgc ca sd ta da bid't, khi mdt vat chuyen 
ddng trugt trdn mdt bd mat, thi be mat tac dung len 
vat (tai chd tid'p xiic) mdt luc ma sat trugt can trd 
chuyen ddng ciia vat trdn mat dd. 

1. Do do Ion cua luc ma sat truot nhir the nao ? 

Thi nghiem : Mdc luc ke vao mdt khiic gd hinh hop 
chu nhat dat trdn bdn rdi keo theo phuong ngang 
cho khiic gd chuyen ddng gdn nhu thdng deu 
(Hinh 13.1). Khi ay, luc kd'chi do ldn ciia luc ma sat 
trugt tdc dung vdo vat. Ta ldm nhu the vdi ldn, mdi 
ldn ghi gid tri ma luc kd' chi. Sau dd lay gia tri trung 
binh lam dd ldn cua luc ma sdt truot. H I 

2. Do Ion cua luc ma sat trupt phu thuoc 
nhCh:^ yeu to nao ? 

Cac thf nghidm cho thdy, do ldn ciia luc ma sat trugt: 

a) khdng phu thuoc vdo dien tich tiep xuc vd tdc do 
ciia vdt. 

b) d le vdi do ldn cua dp luc. 

c) phu thuoc vdo vdt lieu vd tinh trqng ciia hai mat 
tiep .xiec. 

«Ea»-^£^"M— 

Hmh 13.1 

H I 06 Idn cua lUe ma sat trugt 
phu thupe vao nhung ye'u td nao 
trong cac yeu td sau day ? 

~- Dien tich tie'p xiic cua khue gd 
vdi mat ban. 

— Td'c do cua khue go. 

— Ap lUc len mat tie'p xuc. 

— Ban chat va cac dieu kien be 
mat (do nham, dp sach, do 
kho,...) cua cac mat tie'p xiie. 

Em hay thd neu cac phuong an 
thi nghiem kiem chimg, trong do 
chi thay ddi mgt ye'u td cdn cac 
ye'u td khae thi giQf nguyen. 
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Bang 13.1. He so ma sat truot (gan 
diing) ciia mpt so cap vat lieu. 

Vat lieu 

Go tren g5 

Thep tren thep 

Nhom tren thep 

Kim loai tren kim loai 

(da boi tron) 

Nirdc da tren nudc da 

Cao su tren be tong kho 

Cao su tren be tong udt 

Thuy tinh tren thuy tinh 

/^t 

0,2 

0,57 

0,47 

0,07 

0,03 

0,7 

0,5 

0,4 

[ ^ j Bimg eho h6n bi lan tren 
mat san ndm ngang. 

a) Tai sao h6n bi lan cham dan ? 

b) Tai sao hdn bi lan dugc mgt 
doan dudng kha xa mdi difng lai ? 

Hinh 13.2 

Hmh 13.3 

3. He SO ma sat trirot 

He sd ti Id giua do ldn ciia luc ma sat trugt va do ldn 
ciia dp luc dugc ggi la he sdma sdt truqt. ki hieu la /z,. 

A^t = mst (i3.i; 

He so ma sdt trugt phu thudc vao vat lieu va tinh 
trang ciia hai mat tid'p xiic. Nd khdng cd dan vi va 
dugc diing dd tfnh do ldn ciia luc ma sdt trugt. 

4. Cong thiic cua luc ma sat truot 

^ m s t = / ^ t ^ (13.2) 

II - LUC MA SAT LAN 

Luc ma sdt lan xuat hidn khi mdt vat lan tren mat 
mdt vat khdc, dd can lai chuyen dgng lan ciia vat. 
Thf nghiem cho thdy luc ma sdt lan rat nhd so vdi 
luc ma sat trugt. [ S 

Trong trudng hgp ma sat trugt cd hai can phai 
gidm thi ngudi ta thudng dimg con lan hay d bi dat xen 
vdo giua hai mat tid'p xuc (Hinh 13.2 va Hinh 13.3). 

Ill - LUC MA SAT NGHI 

1. The nao la luc ma sat nghi ? 

6 thf nghidm trdn Hinh 13.1, nd'u ta keo luc ke vdi 
mdt luc nhd thi khiic gd chua chuyen ddng. Mat 
ban da tdc dung vao khiic gd luc ma sdt nghi can 
bdng vdi lire keo, lam khiic gd dimg ydn. 
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2. Nhung dac diem ciia luc ma sat nghi 

a) Luc ma sdt nghi cd hudng ngugc vdi hudng ciia luc tac dung 
song song vdi mat tid'p xiic, cd do ldn bdng do ldn ciia luc tdc 
dung, khi vat cdn chua chuyen ddng. 

b) Khi luc tac dung song song vdi mat tie'p xiic ldn hon mdt gia tri nao 
dd thi vat se trugt. Dieu dd chirng td luc ma sdt nghi cd do ldn cue dqi 
bdng gid tri nay. 

Thf nghidm cdn chiing td, khi vat trugt, luc ma sat trugt nhd ban luc 
ma sdt nghi cue dai. 

LdL-
' msn ' msn 

Hinh 13.4 

3. Vai tro cua luc ma sat nghi 

Nhd cd luc ma sat nghi ta mdi cdm dugc cdc vat tren tay, dinh mdi 
dugc giir lai d tudng, sgi mdi kdt dugc thdnh vai. Ciing nhd cd luc 
ma sat nghi ma day cua roa chuyen ddng, bang chuyen chuydn 
dugc cac vat tir ncri nay dd'n ncri khdc. Dd'i vdi ngudi, ddng vat, xe 
eg, luc ma sat nghi ddng vai trd luc phdt dqng lam cho cdc vat 
chuyen ddng dugc. 

Khi ngudi di (Hinh 13.4), ban chan dap vdo mat dat mdt luc 
ma sdt nghi F^^^^ hudng ve phfa sau. 

Mat da't da tdc dung vao ban chan mdt luc ma sdt nghi 
^sn hudng vd phfa trudc (Hinh 13.4). Luc nay ddng vai trd 
lire phdt ddng lam cho ngudi di dugc. 

Vi du : Mot thung g6 co trpng lugng 240 N chuye'n dong thing diu tren 
san nha nho mot lire daiy nam ngang co do ldn 53 N. , 

a) Tim he sd ma sat trugt giira thiing g6 va san nha. 

h) Thiing g6 liic dau dung yen. Neu ta day no bang mot lire 53 N theo 
phuong ngang thi no co chuyen dong khong ? 

Gidi: a) Do san nha nam ngang nen : N = P = 240 N. 

Vl thung g6 chuydn dong thdng deu ; 

^ , s , = ^ = 53N 

F 53 
He so ma sat trugt : A', - "^' - ^^Q = 0.22. 

h) Khong. Vl luc di lam cho thiing g6 chuySn dgng tir dUng yen ldn hon luc 
aiO cho thiing g6 chuySn dong thang dfiu. 
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1.1 

Luc ma sat trirot: 

Xuat hien d mat tiep xuc ciia vat dang trupt tren mdt be mat; 

Cd huong ngiroc vdi hudng ciia van tdc ; 

CP dd Idn ti le vdi dp Idn ciia ap luc ; 

He sd ti le giiia dd ldn ciia luc ma sat truot va dd Idn ciia ap luc gpi la he SP ma 
sat truot. He sd ma sat trirot phu thudc vao vat lieu va tinh trang ciia hai mat tiep 
xuc va duoe diing d^ tinh luc ma sat trupt. 

- Cdngthuc:F^^^ = p^N 

Luc ma sat lan : 

Xuat hien d chd tiep xuc ciia vat vdi be mat ma vat lan tren dd d§ can trd 
chuyen ddng lan ; 

Rdt nhd so vdi luc ma sat trupt. 

Luc ma sat nghi: 

- Xuat hien d mat tiep xuc ciia vat vdi be mat del giir cho vat dung yen tren be 
mat dd khi vat bi mdt luc tac dung spng song vdi mat tiep xuc ; 

Co dd Idn cue dai; luc ma sat nghi cue dai Idn hpn luc ma sat trupt. 

l!«s; 

CAU HOI VA BAI TAP 

1. Neu nhung dac diem ciia luc ma sat truot. 4. Trong cac each viet cdng thUc eiia luc ma sat 
- ,, . truot dudi day, each vie't nao dung ? 
2. He sd ma sat trugt la gi ? No phu thuoc vao 

nhung ye'u td nao ? Viet cdng thirc cua luc ma ^-'^mst = A't'^ ' °- mst = Ih^ '< 

sa^t^^^- ' C.F^,, =p,N ; D. F^3, =^ ,A/ . 

3. Neu nhung dac diem ciia luc ma sat nghi. 5_ Q^ylp ggch nam yen tren mat ban nam 

ngang co chiu luc ma sat nghi hay khdng ? 
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6. Oieu gi xay ra ddi vdi he sd ma sat giUa hai 

mat tie'p xuc ne'u luc ep hai mat do tang len ? 

A. Tang len ; B. Giam d i ; 

C. Khdng thay ddi; D. Khdng bie't dugc. 

7. Mpt van dong vien mdn hoc cay (mdn khue 
cdn cau) diing gay gat qua bong de truyen 
cho no mot tdc do dau 10 m/s. He so ma sat 
trugt giua qua bong va mat bang la 0,10. Lay 
g - 9,8 m/s .̂ Hoi qua bong di dugc mot doan 
dudng bang bao nhieu thi dUng lai ? 

A. 39 m ; 
C. 51 m; 

B. 45 m ; 
D. 57 m. 

8. Mpt til lanh co trong lugng 890 N chuyen dpng 
thing deu tren san nha. He sd ma sat trugt 
giUa til lanh va san nha la 0,51. Hoi luc day tu 
lanh theo phuong ngang bang bao nhieu ? 
Vdi luc da'y tim duge co the lam cho tii lanh 
chuyen dong tU trang thai nghi duge khdng ? 

Em c6 bi i t ? 

LAI XE VA MA SAT 

Ngucri lai xe may hinh nhir coi viec lam xe chuyen banh la mot viec lam don gian. Chi can "bat khoa 
dien", "an nut khcri dong cho dcpng ca hcwt clc)ng, vao so roi tang ga" la xong. Nhung ihu hcji hc) co biet 
nhung lire nao lien c|uan den viec lam xe c huyen banh khc)ng ? 

Nguyen nhan lam c lio xe chuyen dong nhu sau : Khi dc)ng ca hoat dong lam cjuay banh xe 
phat dong thi banh xe nay tac dung vao mat dircrng mpt lire hucrng ve phia sau. Mat dcrang tac 
dung vao banh xe phat dc>ng mcbt phan luc huang ve phia trircrc lam banh xe c huyc'n dc>ng. Neu 
khong CO ma sat giua lop xe va mat dcrang thi cac banh xe khc)ng the tac dung luc vao mat 
duc>ng va do dcj xe khc)ng chiu tac dung cua phan luc, nen khong chuyen dcJng duac. Nhu vay 
viec gay ra gia Xac cho xe doi hoi phai co ma sat. Nircrc Irt^n mat clcrcrng lam giam ma sat va dc) 
do lam giam kha nang cua nguai lai xe kiem soat toe do va hucrng ciia xe. Vi thc> khi gap trot 
mua, lai xe phai giam toe dp eua xe. 

Luc can ciia khc'rng khi c ung la mc)t dang ciia luc ma sat. Khi xe may chuyen dcrng thi khong 
khi se sinh ra mpi luc can trcV chuyen dpng eiia xe. Luc can nay co hcrang ngucre vcri hucVng 
c huycfn dpng ciia xe va c(3 AcS Icm ti le vcai toe dp : f ~ v. Neii xe chay nhanh thi luc can cua 
khong khi se Icrn. Khi lue can ciia khong khi va lye ma sat giua banh xe va mat duang can bang 
voi luc phat cicrng thi xe se ehuyen dcing deu. 
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Luc HUONG TAM 
Tai sao dudng 6 to d nhung doan cong thucimg phai lam nghieng ? 

Tai sao d ch6 re bdng phdng can dat bien chi dan toe dp eho 6 to ? 

Tai sao ve tinh nhan tao bay dupe vong quanh Trai Oai ? 

I - LUC HUONG TAM 

Hinh 14.1 

1. Dinh nghTa 

Nhu da bid't, vat chuyen ddng trdn deu cd gia tde 
hudng tam. Theo dinh luat II Niu-tan thi phai ed lire 
tac dung ldn vat dd gay ra gia tdc dd. 

Luc duty hcrp lue cua cac luc) tac dung vdo mat 
vqt ehuyen dong trdn deu vd gdy ra cho vqt gia tdi 
hudng tam gqi Id luc huimg tain. 

2. Cong thtrc 

mv 2 
^ht='"«t,t =—— = ww/-

(14.1) 

3. V; du 

a) Luc hdp ddn giira Trdi Ddt vd ve tinh nhdn tqo 
dong vai trd luc hudng tdm. Luc nay gay ra cho vd 
tinh gia td'c hudng tam, giir cho nd chuydn ddng 
trdn ddu quanh Trdi Dat (Hinh 14.1). 
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b) Dat mdt vat ldn mdt chid'c ban quay. Khi bdn chua 
quay, vat dung ydn dudi tdc dung ciia hai luc can 
bdng, dd la trgng luc P va phan luc N ciia mat ban. 

Cho ban quay tir tir, ta thay vat quay theo. Khi ban 
quay, ban tdc dung thdm vdo vat mdt luc ma sat 
nghi hudng vdo tam. Luc nay gay ra cho vat gia td'c 
hudng tam, giiir vat chuydn ddng trdn ddu (Hinh 
14.2). O vf du nay. life ma .sat nghi ddng vai trd life 
hifdng tdm. - ^ 

c) Dudng d td va dudng sdt d nhirng doan cong 
thudng phdi ldm nghidng ve phfa tam cong 
(Hinh 14.3). Khi xe d td, tau hoa di dd'n doan cong. 
phan luc N ciia mat dudng khdng can bdng vdi 

trgng luc P nira. Hgp luc ciia hai luc nay ndm 
ngang hudng vdo tam ciia quy dao, lam d td, tau hod 
chuydn ddng dugc dd dang. 

Cl^ 

o 

Hmh 14.2 

Si a) Luc nao da gay ra gia tdc 
hudng tam cho vat ? 

b) Tai sao khi ban quay nhanh 
de'n mgt mUc nao do thi vat se 
vang ra ngoai ban ? 

N 
N 

rJ--^ 
P 

b) 

Hinh 14.3 Doan dudng sit nghieng. 

II - CHUYEN OONG Ll TAM 

Trd lai vf du mdt vat trdn ban quay (Hinh 14.2). 
Nd'u tang tdc do gdc (O ciia ban quay dd'n mdt gia tri 
nao dd thi luc ma sat nghi cue dai nhd han luc 
hudng tam cdn thidi (F,̂ , = mio-^r) giii cho vat 
chuyen ddng trdn. Khi ay, vat trugt trdn bdn ra xa 
tam quay, rdi vang ra khoi ban theo phuong tid'p 
tuyd'n vdi quy dao. Chuye'n ddng nhu vay ciia vat 
dugc ggi la chuyen dcmg li tdm (Hinh 14.4). 

CO 

urh td 
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Hinh 14.5 

' m s n (max) , ' msn ( m a x ) ^ ' ^ ' ' ' ' ' 

Hinh 14.6 

2. Chuydn ddng li tam cd nhidu dng dung thuc te. 
Mdy vdt li tam la mdt vf du. Dat vdi udt vdo trong 
cai long ldm bdng ludi kim loai ciia may vdt 
(Hinh 14.5). Khi cho mdy quay nhanh, luc lidn kd't 
giua nudc va vdi khdng dii ldn dd ddng vai trd luc 
hudng tam. Khi ay, nudc tdch ra khdi vdi thanh gigt 
va bdn ra ngoai theo Id ludi. 

3. Chuydn ddng li tam cung cd khi phai tranh. Ndu 
den chd re bang phang ma d td chay nhanh qud, thi 
luc ma sat nghi cue dai khdng dii ldn de ddng vai 
trd luc hudng tam giiir cho d td chuydn ddng trdn. 
O td se trugt li tam, dd gay ra tai nan giao thdng 
(Hinh 14.6). 

Luc (hay hop luc ciia cac luc) tac dung vao mdt vat chuyen ddng trdn deu va gSy ra 

cho vat gia tdc hudng tam goi la luc hudng tam. 

Cdng thuc ciia luc hudng tam -F - mta r 

CAU HOI VA BAI TAP 

l i ^ m 
1 . Phat bieu va viet cong thirc ciia luc hudng tam. 

2. a) Lue hudng tam cd phai la mot loai luc mdi 
nhu luc ha'p ddn hay khong ? 

b) Ne'u ndi (trong vi du b sach giao khoa) 

vat chiu 4 luc la P, N, F va F,, thi diing 
msn nt ^ 

hay sai ? Tai sao ? 
3. Neu mdt vai ung dung cua chuyen dpng li tam. 

Mot vat cd khdi lugng m = 20 g dat d mep 
mpt chie'c ban quay. Hdi phai quay ban vdi 
tan sd vdng Idn nhat bdng bao nhieu de vat 
khdng vang ra khdi ban ? Cho bie't mat ban 
hinh tron, ban kinh 1 m. Luc ma sat nghi 
cue dai bang 0,08 N. 
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Mot 6 td CO khdi lugng 1 200 kg chuyen ddng 

deu qua mpt doan cau vugt (coi la cung trdn) 

vdi tde dp 36 km/h. Hdi ap luc eiia d td vao mat 

dudng tai diem cao nha't (Hinh 14.7) bang bao 

nhieu ? Biet ban kfnh cong cua doan cau vugt 

la 50 m. Lay g= lOm/s^. 

A. 11 760 N; B. 11950N; 

C. 14 400N; D. 9 600 N. 

<^ ^ 

Hmh 14.7 

6. Mpt ve tinh nhan tao bay quanh Trai Oat o dp 

cao h bang ban kfnh R eiia Trai Da't. Cho 

R = 6 400 km va lay g = 10 m/s .̂ Hay tfnh tdc 

dp va chu ki quay ciia ve tinh. 

7. Hay giai thich cac hien tugng sau day bdng 
chuyen dpng li tam : 

a) Cho rau da rira vao rd rdi va'y mot luc thi 
rau rao nudc. 

b) Thiing giat quan ao ciia may giat co nhieu 
Id thiing nhd d thanh xung quanh (Hinh 14.8). 
6 cdng doan vat nudc, van xa nudc md ra va 
thiing quay nhanh lam quan ao rao nude. 

^ ^ . 

Hinh 14.8 

Em CO biet ? 

V$ TINH N H A N T A O C O A T R A I OAT 

Niu-ton da neu y tuong nhu sau : 

Nt-ii dat dcrpe mpt khau simg dai bae len dinh ctia ni(>t ngon nui rat cao, vuot ra ngoai lang 
khi c|uyen cua Trai Dat \'a neu sung di i manh, thi no co the phong vien dan dai bae vao quy 
dao \ong c|uanh Trai Dat. That vay, neu van toe cc'ia dan con nhcr thi no di theo quy dao .\ \:i 
roi xuong dat. Neu vein toe eiia dan lan hern thi nc) di theo ciiiy dao B hoac C\'a roi xucjng dat. 
Neu van tcx eua dan du \or\ tin no bay vong quanh Trai Dat theo cjuy dao D. Khi ay no tra 
thanh vĉ  t inh nhan tao cua Trai Dat (Hinh 1-4.y). 

T 6 C O O VO TRU - ve TINH vi^N T H 6 N C 

1. Toe dp vu tru caip I 

Khi ve tinh chuven dong tron deu quanh Trai Dai. iuc iiap d j n 
c:ua Trai Dat tac: dunu Ic'n ve tinli dong vai tro luc iiucj-ng iam : 

CJ = Cr 
GmM mv^ 

(R+h)^ R+h 

trong do ni la khoi lucxng cua ve t inh. Tu plurong tnnh tren, 

suy ra 
; CM 

\R + h 



Doi voi cac ve tmh nhan tao duac phong 6 gSn mat dai l/i « R), ta ccj : 

GM 

R 
gR (VI g = 

CM 

Thay g = 9,8 m/s', /\ = 6,4.10^' in, ta dupc i' = 7,9 knv's. Do la tdc do ncfm ngang c^n gay ra 
eho mcit vat de no khong rcri t rd lai mat dai, ma trci thanh ve tinh eiia Trai Dai. Ngucji ta gpi tdc 
ck) 7.9 km/s Li toe do vit tru cdp I. 

Nam 1957, lan dau tien trong lich sir loai nguai. Lien Xc3 (cu) da d img ten lira phong thanh 
cong ve tinh nhan tap eua Trai Dat. Ve t inh dau tien n.ay eo khcji luc;ng 85 kg, bay mpt vong 
quanh Trai Dai hei 96 phut. 

2. V^ tinh vi in thdng 

Nguoi ta dung nlurng \e tinh dja tinh lam \ e tmh Men thong. Ve tinh dia t inh co quy dao 
chuven ctong nam trong mat phang eua xich dao va a Ccieh tam Trai Dat 42 000 km. 

O dp eao nay, chung co ehu ki quay dung bang ehu ki quay cua Trai Dai quanh true eiia 
no, tuc la bAng 24 gicV. V'l the chimg dirng yen tuang dpi so vai Trai Dai . Do do, tu mpt may 
phat a tren mat dai ccJ the phat mc)t ch i im song vo tuyen cue ngan luon hucVng tai \'e t inh. Ve 
tmh thu chum song \a phat ve tram thu trcin mat dai (Hinh 14.10). Vi cac ve t inh dia tinh cy rai 
eao so vol bau khi Cjuven, ncen vi ing phu song la rat rpng. Them nua, chi ing khong bi sue can 
eua khcjng khi nen eo the cr lau dai tren cjuv dao dcj. 

V6 tinh 
V§ tinh chuydn 
ddng mpt v6ng 
mai 24 gid 

Hinh 14.10 
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'I 
tj^ BAI TOAN VE CHUYEN DONG 
Py NEM NGANG 

Chuyen dong nem la chuyen dpng thucmg gap trong dai sdng va trpng kT thuat. Vi du : 

— Ngucri lai may bay phai tha hang cuu trp ti/ vi tri nao de hang rai triing muc lieu ? 

— Phao thil phai hucmg nong sung dai bae ehech mot goc bang bap nhieu de ban dan trung dieh ? 

— Van dpng vien phai chpn gpc nem bang bao nhieu de nem ta, nem lao ducx xa nhai ? 

Trong bai nay ta ehi khao sat chuyen dpng nem, don gian nhai la chuyen dpng nem ngang. 

I - KHAO SAT CHUYEN DONG NEM NGANG 

Ta hay khao sat chuyen ddng cua mdt vat bi nem 
ngang tir mdt diem O d do cao /; so vdi mat da't. Sau 
khi dugc truydn mdt van tdc dau SQ, vat chi cdn 
chiu tac dung ciia trgng luc (bd qua sue can ciia 
khdng khf). 

1. Chon he toa do 

Ta chgn he toa do De-cac cd gdc tai O, true hoanh 
Cv hudng theo vecto van td'c i^o»true tung Oy hudng 

theo vecto trgng lire P (Hinh 15.1). 

O M„ x(m) 

h^v' 

y(m)i 
Htnh 15.1 
nem ngang 
thanh phan. 

Phan 
thanh 

^p ; 

tich chuyen dong 
hai chuyen dong 

2. Phan lich chuyen dong nem ngang 

Khi vat M ehuyen ddng thi cac hinh chie'u M^ va M 
eiia nd tren bai true toa dg ciing chuyen ddng theo 
(Hinh 15.1). 

Chuyen dong ctia ccic hinh chie'u M^. vd M^. ggi la 
cdc chuyen dong thdnh phdn cita vdt M. Nhu vay, ta da 
phiin tich chuyen ddng nem ngang thanh hai chuye'n 
ddng thanh phim tren hai true toa do Ox va Oy. 

85 



H I Hay ap dijng dinh luat II 
Niu-ton theo moi true toa dp de 
tim eae gia tdc a^, a eua hai 

ehuyen dgng thanh phan. 

Ket hgp vdi dieu kien ban dau 
ve van tde (VQ^, VQ), hay xac 

dinh tinh chat cua mdi chuyen 
dgng thanh phan. 

3. Xac dinh cac chuyen dong thanh phan 

a) Cac phuang trinh ciia chuyen ddng thanh phan 
theo true Ox ciia M la : 

X = VQI 

(15.1) 

(15.2) 

(15,3) 

b) Cac phucmg trinh ciia chuyen ddng thanh phin 
theo true Oy ciia M la 

y = \st' 

(15.4) 

(15.5) 

(15.6) 

x{m) 

y-

y(m) 

Hinh 15.2. Quy dao parabol cita 
vat nem ngang. 

II - XAC DINH CHUYEN DONG CUA VAT 

Tdng hgp hai chuyen ddng thanh phan ta duge 
chuyen ddng eua vat. 

1. Dang cua quy dao 

Tir hai phucmg trinh ciia hai chuye'n ddng ''.aiih 
phan (15.3) va (15.6) ta riit ra dugc phuong trinh 
quy dao ciia vat : 

g ..2 
(15.7) y = 

2v^ 

Phucmg trinh (15.7) cho tha'y, quy dao ciia vat ed 
dang parabol (Hinh 15.2). 

2. Thoi gian chuyen dong 

Thdi gian chuyen ddng ciia vat bj nem ngang bang 
thdi gian chuyen ddng thanh phan. Tir dd suy ra, thdi 
gian chuyen ddng ciia vat bi nem ngang bang thdi 
gian roi tu do ciia vat dugc tha tir cimg mdt do cao : 

Thay y = h vao (15.6) ta dugc : 

t = (15.8) 
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3. Tam nem xa 

Ggi L la tam nem xa (tinh theo phuong ngang), ta cd : 

\2h 
^=-^'max = ^ot=Vo, (15.9) 

m 
III - THI NGHIEM KIEM CHUNG 

Thf nghiem bd trf nhu d Ffinh 15.3 cho tha'y, sau khi 
biia dap vao thanh thep, bi A chuydn ddng nem 
ngang cdn bi B rai tu do. Ca hai ddu cham da't cung 
mdt hie. S 3 

Hinh 15.4. Anh (da duqc xif li) 
cua hai bi A va B dang chuyen 
dong. Ta thay hai bi luon a cung 
mot do cao. 

ffil Mgt vat dugc nem ngang d 
dp cao h = 80 m vdi van td'c dau 
ŷ i = 20 m/s. Lay ,t,' = 10 m/s". 

a) Tinh thdi gian chuyen dgng va 
tam bay xa cua vat. 

b) Lap phuong trinh quy dao ctia vat. 

BO Tai sao ed the ndi thf 
nghiem da xac nhan cong 
thdc (15.8)? 

. ^ 

.=ym' 

',v//,'//.w//' TTTVTT'TTT? 

Hinh 15.3. Bi B duqc thanh thep 
dan hoi ep vao vat dd. Khi dung bua 
dap vao thanh thep, thanh thep gat 
bi A rai khoi vat dd, dong thai khong 
ep vao bi B nda lam bi B rai. 

Chuyen ddng nem ngang cd thei phan tich thanh hai chuydn ddng thanh phSn theo 
hai true toa dd (gdc O tai vi tr i nem, true Ox hudng theo vecto van tdc dau v^, true 
Oy hudng theo vecto trong luc P) . 

Chuyen ddng thanh phan theo true Ox 
la chuy§n ddng th^ng deu voi cac 
phuong trinh : a = 0 

v.. = Vr 

X=VQt 

Chuyen ddng thanh phan theo true Oy 
la chuydn dpng roi tu do vdi cac 
phirong trinh : 3 = g 

y= ^gC 

Biet hai chuydn ddng thanh phan, ta suy ra duoc chuyen dong cua vat. 

+ Quy dao cua chuyesn ddng nem ngang co dang parabol. 

+ Thdi gian chuydn ddng b^ng thdi gian i oi tu do eiia vat duoc tha tU ciing do cao: t = 

I2h 

\2h 

\g 
+ Tam nem xa ^=^ 'o^=^ 'o 

Vsr 
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CAU HOI VA BAI TAP 

B. A cham dat sau. 

^% C. Ca hai cham dat ciing mpt luc. 

1. De khao sat chuyen dpng nem ngang, ta D. Chua du thdng tin de tra Idi. 

chon he toa do De-cac nhu the nao la thich 5. ^Q{ ^ay bay bay theo phuong ngang 0 dp 

hgp nha't ? Neu each phan tfch chuyen dong cao 10 km vdi tdc dd 720 km/h. Vien phi cdng 
nem ngang thanh hai chuyen dpng thanh ph^, ^^^ q^g bom lu xa each muc tieu (theo 

phan theo hai triic cua he toa dp do. phaong ngang) bao nhieu de qua bom roi 

2. Viet cac phuong trinh ciia hai chuyen dpng thanh trung mtjc tieu ? Lay g = 10 m/s .̂ Ve mpt each 
phan ciia chuyen dong nem ngang va cho bie't gan diing dang quy dao ciia qua bom. 

tfnh chat cua mdi chuyen ddng thanh phan. g_ y^^^ ^^^ ^^ lan doc theo mpt canh cua mot 

3. Lap phucmg trinh quy dao cua chuyen dpng mat ban hinh chU nhat nam ngang cao 
nem ngang, cac cdng thirc tinh thdi gian /? = 1,25 m. Khi ra khoi mep ban, no roi xudng 
chuyen dong va tam nem xa. nen nha tai diem each mep ban L = 1,50 m 

(theo phuang ngang) ? Lay g = 10 m/s .̂ 

Bi A CO khoi lugng Idn gap ddi bi 6. Cimg mpt 
luc tai mai nha, bi A dugc tha roi cdn bi 6 
dugc nem theo phuang ngang. Bo qua sire 
can cua khdng khf. 7. Vdi so lieu cua bai 6, hoi td'c dp cua vien bi liic 

Thdi gian rai ciia hdn bi la : 

A. 0,35 s ; B. 0,125 s 

C. 0,5 s ; D. 0,25 s. 

Hay cho biet cau nao dudi day la dimg ? 

A. A cham da't trudc. 

Em:c6ibi§t? 

rdi khoi ban ? 

A. 4,28 m/s ; B. 3 m/s ; 

C. 12 m/s; D. 6 m/s. 

M O N N ^ M T A V A N E M L,^o 

Neu em la ngcroi yeu thich mon nem ta, nem lao thi sau khi hcjc xcjng ijai nay em co the hoi : 
- Tai sao khi nem ta |3hai ehpn goe nem cang gan gia tri 42,3" eang tot ? 
- Tai sao nem lao xa hem nem ta neu nhu quy dao cloc lap vai khdi lupng ? 

Vai mpt 16c dc) nĉ m nhtr nhau, tam nem xa phu thupe vao hai vc'u to, do la goe nem va dc) eao 
l)an dau. Neu nem tir rnat dat thi tam xa cue clai khi goe nem liang 4.5". Ta dcrpc nem a 60 cao 
khoang 2 m nen goe nem tcii uu c:hi hcjn 42" mc)t chut. Ki lue the gicri ve mon nem ta la 22 m img 
\ai goc nem 42,4" va toe do nem vao ec> 14 m/s. Tam xa cua vat rat nha\ cam \oi goc nem. Neu 
goc nem la 41" tire la giam chut xiu, thi tam xa da giam han di, chi eon bang 1 .Sm. Ki lue the gicri vi-
mon nem lao la 80 m ung vcri toe dc) nem vao cc> 30 m/s. Su khae nhau ve toe dc) dau giua nem ta 
va nem lap la do khoi lucmg eua \ at nem. Ta eo khc)i lucjng 7,25 kg, con lao cc) khoi lucjng 0,8 kg, 
tcre la nho hem khoang 9 lan. Do do, lire eua tay khi ducji thang da truyen eho lao mc)t gia tdc lem 
gap 9 lan so vcVi ta. Toe dc) ma lao co tiupc lue dudi tay lem gap ha lan so voi ta ir = ^jzas , .s la doan 
ducmg ban tay di dcrpe khi duoi tay, ^ao khoang 0,7 m). Day la chira kit eten c1()ng tac: quay va dircm 
nguoi a mon nem ta, hav chav va cjuay tav cr mon nem lao, cung truyc^n them eho vat mpt toe dp 
phu \ao khoang vai m/s. V: xhi^ ma nem lao xa hem nem ta. 

The eon sue can eua khong khf I Doi vcri nem la, sere can cua khong khi co anh hcrong tcrong doi 
\eu, [10 lam giam ikm nem xa tir(.).l den 0,2 m. Con doi vcri ne;m lao, sue can eua khong khi dang ke. 

88 



/^ THUC HANH: 
• ' X A C DINH HE SO MA SAT 

Hinf^ 16 Bo thi 
nghiem xac dinh 
he so ma sat 

I-MUC DICH 

Van dung phuong phap ddng lue hgc de nghien cim luc ma sat 
tac dung vao mdt vat chuyen ddng tren mat phang nghieng. Xac 
dinh he sd ma sat trugt. so sanh gia tri thu dugc ttr thuc nghiem 
vdi sd lieu eho trong Bang 13.1 (sach giao khoa Vat li 10). 

il - CO SO Li THUYET 

1. Cho mdt vat nam tren mat phang nghieng P. vdi gdc nghieng 
a so vdi mat nam ngang. Khi a nhd, vat vdn nam yen tren P, 
khdng chuyen ddng. Tang dan do nghieng, a> «Q. vat chuyen 
ddng trugt xudng vdi gia tdc a. Do ldn ciia a chi phu thudc gdc 
nghieng a va he sd p^ - ggi la he sd ma sdt trifc/t : 

a - gi'sma - pfosa) (16.1) 

Bang each do a va a, ta xac dinh duge he sd ma sat trugt p^ : 

jU, = tano; - a 
g cos or 

(16.2) 
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2s 
Gia tdc a xac dinh theo edng thufc : a = —, trong do quang 

t~ 
dudng di dugc .9 do bang thude milimet, thdi gian / do bang ddng 
hd do thdi gian hien sd, diau khien bang cdng tac va cdng quang 
dien. Gdc nghieng a ed tht dgc ngay tren thudc do gdc cd qua 
dgi, gan vao mat phang nghieng. 

Ill - DUNG CU THi NGHIEM 

1. Mat phang nghieng cd gan thudc do gdc va qua dgi. 

2. Nam cham dien gan d dau H ciia mat phang nghieng, cd hop 
cdng tac ddng ngat de giii va tha vat trugt. 

^. Gia dd mat phang nghieng. 

4. Tru kim loai (thep) dudng kinh 3 cm, cao 3 cm diing lam 
vat trugt. 

5. May do thdi gian ed cdng quang dien E. 

6. Thudc thang 800 mm. 

7. Mdt ke vudng ba chi6u diing xac dinh vi tri dau cua vat trugt. 

IV - LAP RAP THI NGHIEM 

1. Dat mang nghieng cd lap nam cham dien Â  (Hinh 16.1) va 
cdng quang dien E len gia dd. Nam cham dien A' dugc lap d 
dau H eiia mang nghieng, nd'i qua hop cdng tac va cam vao 6 
A ciia ddng hd do thdi gian (Xem Hinh 8.2, Bai 8) nhd mdt 
phich cam cd 5 chan. Cdng quang dien E nd'i vao d B ciia 
ddng hd do thdi gian. 

2. Ha tha'p khdp nd'i de giam gde nghieng a, sao eho khi dat 
mat day tru thep len mang, tru khdng the tu trugt xud'ng. Didu 
chinh thang bang cho mang nghieng nhd cac chan vft ciia gia 
dd, sao eho day dgi song song vdi mat phang ciia thudc do gdc. 
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V-TRlNH TU THi NGHIEM 

1. Xac dinh goc nghieng gioi han WQ d^ vat b^t dau trirort 
tren mat phang nghieng 

a) Dat mat day tru thep len mat phang nghieng. Tang dan gdc 
nghieng a biiiig each daiy lir tir dau / eiia nd. de mang nghieng 
trugt tren thanh ngans cua gia dd. Chii y giu chac gia dd. 

hj Khi vat bdt dau trucrt thi diir g day. Dgc va ghi gia tri a,, vao 
Bang 16.1. 

2. Do he so ma sat trupt 

a) Oua khcfp ndi len vi trf cao hon de' tao gdc nghieng a > a,,. 
Cue gia tri a, ghi vao Bang 16.1. 

r .1 Ddng hd do thdi gian lam \'iec d MODE A -Cr^ B va thang do 
9.999 s. Bat khoa K di dua dien vao ddng hd do thdi gian hien 
sd. Khi dd nam cham dien dugc cap dien tir d A ciia ddng hd ed 
the hiit va giir tru thep tren mat phang nghieng. 

c) Xac dinh vi tri ban dau Sf, ciia tru thep : Dat tru thep len dau 
H cua mang nghieng. sat vdi nam cham. mat day tiep xiie vdi 
mat phang nghieng. Dimg chie'c ke ap sat mat nghieng, day ke 
uen V! trf cham vao tru thep, dc ..ic dir:"n \'i trf dau SQ ciia tru thep 
tren thude do. Ghi gia tri SQ vao Bang 16.1. 

dl Ndi ldng vft de dieh chuyen cdng quang dien E de'n vi trf each 
•s, '"̂ gt khoang s = 400 mm. rdi van vft ham cd dinh vi trf edng 
E tren mang nghieng. Nhan niit RESET eiia ddng hd de dua chi thi 
sdvegiatri 0.000. 

c) An niit tren hop edng tde de tha eho vat trugt. rdi nha 
nhanh trudc khi vat de'n cdng E. Dgc va ghi thdi gian trugt t 
vao Bang 16.1. 

/) Dat lai tru thep vao vi trf SQ va lap kn them 4 Mn phep do 
thdi gian t. 

Ket thiic thi nghiem : Tdt dien ddng hd do thdi gian. 

Chu V .• He sd ma sat phu thudc nhieu vao trang thai be mat tiep 
xiie giira cac vat (bui. dm udt, cac vat bam dfnh tren mat...). Vi 
vay can lau sach eae b6 mat tiep xue eiia mang nghieng va vat 
truot trudc khi thuc hien phep do. 

91 



Ho va ten : ; Ldp : 

Ten bai thuc hanh : 

; Ngay: 

1. Tra IGI cau hoi Luc ma sat xuat hien khi nao ? Ke ten cac loai luc ma sat va vie't cong thirc 
tinh he so ma sat truot ? Phuong phap xac dinh he so ma sat trugt dung mat phing nghieng ? 

2. Ket qua thirc hanh 

Bang 16.1. Xiic dinh he so ma sat truot. 

a„ = 
s„ = 

a = 

s = . 

2s jU, = tana -
acosrz 

1 

2 

3 

4 

5 

Gia tn trung binh 

a) Tinh gia tdc a. he sd ma sat trucft u^ irng vdi moi lan do. Tinh gia th trung binh va sai sd tuyet doi 

trung binh cua u, theo Bang 16.1. 

b) Viet ket qua xac dinh he sd ma sat trugt: 

^; = Ât + M = ± 

i 

1 

— i — 

' 

A^, 

i 

i 
1 
1 
1 
i 

i 
1 

1 
i 
i 
1 

CAU HOI 

1. So sanh gia tri he sd ma sat trugt xac dinh dugc 2. Trong phep do nay khi tinh sai sd phep do |d^ 
bang thuc nghiem voi he so ma sat truot cho ^ da bo qua nhung loai sai sd nao "̂  
trong Bang 13.1 (sach giao khoa Vat li 10) ? 
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' 6NG KET CHUONG II 

DONG LUL HUC CHAT DIEM 

I - CAN BANG CUA CHAT DIEM 

1. Oieu kien can bane 

Mudn cho mdt chat diem diing can bdng thi hgp luc ciia cac luc 
tac dung len nd phai bdng khdng. 

I- = /•, + / • . ^ ... = 0 

2. Quy tac hinh binh hanh 

Ne'u hai lue ddng quy lam thanh hai canh cua mdt hinh binh hanh, 
thi dudng cheo ke tir d\6m ddng quy bieu di6n hgp luc ciia chiing. 

II - BA DjNH LUAT NIU-TON 

l .Dinh luat I 

Neu mdt vat khdng ehiu tac dung ciia lue nao hoae chiu tac 
dung eiia cac luc cd hgp luc bdng khdng, thi vat dang dting 
yen se tie'p tue diing yen, dang chuyen ddng se tie'p tuc chuyen 
ddng thdng Atu. 

2. Djnh luat II 

Gia td'c eiia mdt vat ciing hudng vdi luc tac dung len vat. Do ldn 
ciia gia td'c ti le thuan vdi do ldn eiia lue va ti le nghjch vdi khdi 
lugng cua vat. 

h 
(I -- — 

in 

3. O inh '=!;̂ < 5»' 

Trong mgi trudng hgp, khi vat A tac dung len vat B mdt lue thi 
vat B cung tac dung lai vat A mdt luc. Hai luc nay cd ciing gia, 
eung do ldn, nhimg ngugc chiau. 
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III - LUC VA KHOI LUONG 

1. Luc la dai lugng veeto dae truiig cho tac dung ciia vat nay len 
vat khdc ma kei qua la gay ra gia td't cho vat hay lam vat bie'n dang. 

2. Khd'i lugng la dai lugng vo hiroiig. da. trung cho muc quan 
tfnh ciia mdi vat. 

IV - CAC LUC CO 

1. Luc hap d^n - Dinh luat van vat hap d^n 

a) Luc ha'p ddn giiia hai chat diem bat ki ti le thuiin vdi tfeh hai 
khdi lugng ciia ehiing va ti le nghich vdi binh phuang khoang 
each giira chiing. ,111,1111 

/'hd = ^̂  — ^ ' 

— 1 1 ' ' ' ' 
He sd tl le G = 6.67.10 N.m"/kg"dugc ggi la hang so 

hap dan. 

h) Trgng lire la luc ciia Trai Dat tdc dung vao e; vat. gay ra 
cho chung gia td'c re' nr do. Trgn<" luctng I-' do hm cua trgng lire. 

2. Luc dan hoi - Dinh luat Hue 

Trong gidi ban dan hdi. lue dai! hd ciia Id xo cd do ldn ti le 
thuan vdi do bie'n dang ciia Id xo. 

He so ti le k ggi la do ciing ciia Id xo. 

3. Lirc ma sat 

Cd ba loai lue ma sat : 

Luc ma sat trugt ludn ngugc chieu vdi van tde ciia vat trugt 
tren mdt be mat. r- ... 

Luc ma sat lan can trd chuyen ddng lan ciia mdt vat tren mpt 
be mat. Lue ma sat lan nhd hem luc ma sdt trugt rat nhidu. 

- Luc ma sat nghi ed mdt gia tri cue dai. Luc ma sat nghi cue 
dai Icin hon luc ma sdt trugt. 

4. Luc (hay hgp luc eiia cdc lue) tdc dung vao mdt vat chuydn 
ddng trdn d6u va gay ra cho vat gia tde hudng tam ggi la 
luc hudng tam. : 

^ mv 2 
F,„ = - - = tn<o-r 
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CHUONG III 

Can bang va chuyen dpng 
cua vat ran 

Cau My Thuan bae qua song Tien. 

• Cac dieu kien can bang. Cac quy tac hgp It/c 

• Momen lire. Cac dang can bang 

• Chuyen dpng tinh tie'n ciia vat ran 

• Chuyen dpng quay ciia vat ran quanh mot trtJC cd dinh. Ng§u luc 

Trong chuang nay chung ta khao sat cac dieu kien can bSng cua vat ran 
cung mot so dac diem cua chuyen dong tinh tien va chuyen dong quay quanh 
mot trtic CO dinh cua vat r^n. 
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CAN BANG CUA M6T VAT CHIU 
TAG DUNG CUA HAI LUC VA CUA 
BA LUC KHONG SONG SONG 

Trong dai song va ki thuat chung ta thuang gap nhung vat ran. Do la nhirng vat co kich thuac 
dang ke va hau nhu khong bi bien dang duai tac dung ciia ngoai luc. Viec xet su can bdng ciia 
vat ran mang lai nhung kei qua co y nghia thi/c tien to lan. 

I - CAN BANG CUA MOT VAT CHIU TAC DUNG 
CUA HAI LUC 

Htnh 17.1 

S3 Cd nhan xet gi ve gia cua hai 

luc F., va F2 khi vat dUng yen ? 

1. Thi nghiem 

Thi nghiem dugc bd trf nhu d Hinh 17.1. Vat la mgt 
chie'c vdng hay mdt midng bia cirng va nhe. Hai 
rdng roc cd true quay ndm ngang va song song vdi 
nhau. -'Ml 

Thi nghiem cho tha'y, vat dung yen neu hai trgng 
lugng /*[ va P , bdng nhau va ne'u hai day budc vao 
vat ndm tren ciing mdt dudng thdng. Hai day nay cu 
the hod gid ciia hai veeto luc F^ va Fj. 

2. Oieu kien can bang 

\luon cho iiiol vot chiu tdc dint'.; ctia nai life ir 

uaii'j thai can hang thi hai hu J<> ohcti •'•uu<; gid, 

line do Urn ret nvifoc cl-tci. 

F = -To (17. 
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3. Cach xac dinh trong tam cua mot vat phang, 
mong bang phuong phap thuc nghiem 

Nhu da bie't, trgng tam la diim dat eiia trgng luc ciia 
vat. Dua vao dieu kien can bdng tren day. ta ed the 
dua ra each xdc djnh trgng tam eua vat phdng, 
mdng nhu sau : 

Budc day vao mdt Id nhd A a mep eiia vat rdi treo 
nd len (Hinh 17.2). Vat ddng yen dudi tde dung cua 
hai luc can bdng : trgng luc ciia vat dat tai trgng tam 
va lue eang ciia day dat tai diem A. Do dd, trgng tam 
ciia vat phai ndm tren dudng keo ddi ciia day treo, tue 
la dudng AB tren vat. Sau dd, bude day vao mdt di6m 
khae C d mep vat rdi treo vat len. Khi ay, trgng tam 
phdi ndm tren dudng CD. Nhu vay, trgng tam G la 
giao diem eiia hai dudng thdng AB va CD. 

Hinh 17.3 

Thi nghiem edn cho tha'y, trgng tam G eiia cdc rag Em hay lam nhu Hinh 17.3 
vat phdng, mdng va ed dang hinh hgc dd'i xiing ndm va cho bie't trgng tam cua thudc 
d tam dd'i xumg eiia vat (Hinh 17.4). L S det d dau. 

. G G 

. <iiiii I . ' .i 
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Hmh 17.5 

Sl C6 nhan xet gi ve gia cua ba 
luc? 

li - CAN BANG CUA M O T VAT CHjU TAC DUNG 
CUA BA LUC KHONG SONG SONG 

1. Thi nghiem 

Dung hai luc ke (gdn vao bang sdt) treo mdt vat 
phdng mdng, ed trgng lugng P va trgng tam G da 
bie't. Hai lue ke cho bie't do ldn eua hai lue cang, 
cdn hai day eho bie't gia eiia hai lue dd (Hinh 17.5). 

Diing mdt day dgi di qua trgng tam di cu the' hod 
gid ciia trgng luc. S 3 

Thf nghiem cho thay, gid ciia ba luc cung ndm 
trong mdt mat phdng. 

Diing mdt cdi bang de cu the hod mat phdng va 
ve tren bang ba dudng thdng bieu diin gid ciia ba 
luc. Ta nhan thay, ba gid dong quy tqi nwt diem. 

Ve tren bdng ba vecta Fj, Fj va P(Hinh 17.6a) 
theo mdt ti xfch quy udc rdi trU0 cdc vecta luc tren 
gid ciia chiing de'n diem ddng quy O, ta dugc he ba 
lue can bdng gid'ng nhu d chat diem (Hinh 17.6b). 

2. Quy tac tong hop hai luc co gia dong quy 

Mudn tdng hop hai luc cd gid ddng quy tdc dung 
len mcJt veit rdn, trudc hei ta phdi truqt hai vecto 
luc dd tren gid eua chimg den diem ddng quy, rdi 
dp dung quy tde hinh binh hdnh de tim hop luc. 

3. Dieu kien can bang cua mot vat chiu tac 
dung cua ba luc khong song song 

Mudn cho mdt vat chiu tdc dung eiia ba \ucF^,F,F^ 
khdng song song d trang thdi can bdng thi : 

- Ba life dd phdi cd gid dong phdng vd dong quy ; 

- Hap life ciia hai life phdi cdn bdng vdi life tint ba. 

Fx+F2 - F , (17.2) 
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b) 

Hinh 17.7 Hinh 17.8 

Vi dit : 

Mot quik cau d6ng cha't co trpng 
luong 40 N duoc treo vao tuong nho 
mpt spi day (Hinh 17.7). Day lam voi 
tuong mpt goc a - 30". Bo qua ma sat 
is ch6 tiep xuc ciia qua cau vcji tucmg. 
Hay xac dinh lire cang ciia day va luc 
ciia tudng tac dung len qua cau. 

Gidi : 

Qua cau chiu tac dung ciia ba lire : 

Trpng lire P, lire eang T ciia day 
va iuc N ciia tuong. Do bo qua ma sat 
nen lire N vuong goe vcri tuong. Vi 
qua cau dung yen nen ba lire nay phai 
d6ng phang va dong quy tai tam O 
ciia qua eau (Hinh 17.8a). 

Ta trupt ba lire tren gia eiia chiing 
den diem dong quy, roi thuc hien phep 
t6ng hpp lire nhu da lam doi vol chat 
diem. Tii cac tam giac lire (Hinh 17.8b). 
ta CO : 

N = Ptana = 40tan30" ~ 23 N. 
T = 2N~ 46 N. 

Dieu kien can b^ng ciia mdt vat chiu tac dung ciia hai luc la hai luc dd phai ciing gia, 
ciing dp Idn va nguoc chieu. 

Oieu kien can b^ng ciia mpt vat chiu tac dung ciia ba luc khdng spng spng: 

~ Ba luc dd phai cd gia ddng ph^ng va ddng quy. 

- Hpp luc ciia hai luc phai can bang vdi luc thu ba. 

Quy tac tdng hpp hai luc cd gia ddng quy : 

Mupn tdng hpp hai luc cd gia ddng quy, trudc het ta phai trupt hai vectp luc dd tren gia 
ciia chiing den diem ddng quy, rdi ap dung quy tSc hinh binh hanh de tim hpp luc. 

CAU HOI VA BAI TAP 

Wm^. 

1. Phat bieu dieu kien can bang ciia mpt vat ran 

chiu tac dtjng ciia hai luc. 

2. Trong tam cita mot vat la gi ? Tnnh bay 
phuong phap xac dinh trpng tam ciia vat 
phdng, mong bang thuc nghiem. 
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3. Cho bie't trpng tam cua mpt sd vat dong chat 
va co dang hinh hoc doi xiJng. 

4. Phat bieu quy tac tdng hgp hai luc dong quy. 

5. Dieu kien can bang ciia mpt vat chiu tac dtjng 
ciia ba luc khdng song song la gi ? 

Mpt vat CO khdi lugng m = 2 kg dugc giu yen 
tren mpt mat phang nghieng bdi mpt sgi day 
song song vdi dudng ddc chinh (Hinh 17.9). 
Bie't goc nghieng a - 30° g = 9,8 m/s^ va ma 
sat la khdng dang ke. Hay xac djnh : 

a) luc cang cua day ; 

b) phan luc cua mat phdng nghieng len vat. 

m = 2kg 

Hmh 17.9 

7. Hai mat phang dd tao vdi mat phang nam 
ngang cac goc a = 45°. Tren hai mat phang 
do ngudi ta dat mpt qua cau dong chat co 
khoi lugng 2 kg (Hinh 17.10). Bo qua ma sat 

va lay g = 10 m/s^. Hoi ap luc cua qua cau len 
mdi mat phang dd bang bao nhieu ? 

A. 20 N ; B. 28 N ; 

C. 1 4 N ; D. 1 4 N . 

Hinh 17.10 

8. Mpt qua cau dong chat co khoi 
lugng 3 kg dugc treo vao tudng 
nhd mpt sdi day. Day lam vdi 
tudng mpt goc a = 20° (Hinh 
17.11). Bo qua ma sat d ch6 
tiep xiic cua qua cau vdi tudng, 
lay g = 9,8 m/s^. 

Luc cang Tciia day la bao nhieu ? 

A. 88 N ; B. 10 N ; 

C. 28 N ; D. 32 N. Hinh 17.11 
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CAN BANG CUA MOT VAT C6 
TRUC QUAY CO DjNH 
MOMEN LUC 

Chac chin em da biei cau noi noi tieng cua Ac-si-met khi ong kham pha ra quy tac don bay : 
"Hay cho toi mot diem tya, toi se nhac bong Trai Oai". Tuy nhien, don bay chi la truang hop 
rieng ciia mot vat rdn co true quay va quy tie don bay chi la truang hap rieng ciia mot quy tac 
tong quat ban ma ta se hoc duai day. 

I - CAN BANG CUA MOT VAT CO TRUC QUAY 
CO DINH. MOMEN LUC 

1. Thi nghiem 

Diing mdt dia trdn cd true quay di qua tam O, tren 
mat dia ed nhihig Id diing de treo n h ^ g qua can. 
Ta tde dung vao dia hai lue F, va F2 ndm trong 
mat phdng ciia dia, sao cho dia vdn dirng yen 
(Hinh 18.1). 

Ta cd the giai thich trang thdi can bdng eiia dia 
nhu sau : Ne'u khdng ed lue % thi lue F, se lam eho 
dia quay theo chi^u kim ddng hd. Nguge lai, ne'u 
khdng ed luc F, thi lue FT se lam eho dia quay 
nguge chiSu kim ddng hd. Sd dT dia dung yen la vi 
tdc dung ldm quay aia life F, cdn bdng vdi tdc dung 
ldm quay cita luc F^. 

2. Momen lire 

Ta hay tim mdt dai lugng ed the dae trung eho tde dung 
lam quay ciia luc, dai lugng nay phai cd gid tri nhu 
nhau dd'i vdi hai luc F, va F, trong thf nghiem tren. 

Ta ed nhan xet, lue F, ldn gap 3 ldn lue Fj, 
nhung khoang cdch ĉ ^ tir true quay de'n gid ciia luc 
Fj lai ldn gap 3 ldn khodng cdch d^ tir true quay de'n 
gid ciia luc Fj. Do dd, ne'u lap tieh Ed thi ta cd : 

F,^ , = F^d, 

Hinh 18 1 
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Lap lai thi nghiem bdng each thay ddi khoang 
each d^ va do ldn ciia luc Fp sao cho F^d^ = F2^2 
thi dia vdn dung yen. 

Nhu vay, ta cd co sd de lay tfch Fd lam d^i lugng 
dac trung cho tac dung lam quay ciia luc F va gqi 
la momen luc, ki hieu la M. Cdn khoang each d til 
true quay de'n gia ciia luc ggi la cdnh tay don ciia 
lUc. TCr dd, ta ed dinh nghla sau day : 

Momen luc ddi vdi mqt true quay Id dai luqng 
ddc trung eho tdc dung ldm quay cua lue vd duoe 
do bdng tieh cua life vcd ednh tay don eua nd. 

M = Fd (18.1) 

Don vi eiia momen luc la niutcm met (N.m). 

1 
Fi 

N%-j 

d2 

O \ 

' 

Hinh 18.2 dl 

GO Hay vie't quy tac momen luc 
cho chie'c cudc chim khi can 
bdng (Hinh 18.2). 

II - DIEU KIEN CAN B A N G CUA M O T VAT CO 
TRUC QUAY CO D|NH (HAY QUY TAC 
MOMEN LUC) 

1. Quy t^c 

Muon cho mqt vdt ed true quay ed dhih d trang thdi 
can bdng, thi tong edc momen lire cd xu huimg ldm 
vqt quay theo chieu kim ddng hd phdi hdng tdng cdc 
momen lire ed xu hudng lain vdt quay nguac chieu 
kim ddng hd. 

2. Chu Y 

Quy tdc momen luc cdn dugc dp dung cho ca trudng 
hgp mdt vat khdng cd true quay cd dinh ne'u nhU 
trong mdt tinh hudng cu the ndo dd d vat xua't hien 
true quay. Chdng han nhu ta hay xet trang thai can 
bdng ciia mdt chie'c cudc chim dang dugc dung de 
bay mdt tang da (fTinh 18.2). Ne'u ta thdi khdng tac 
dung lue Fj vao can, thi dudi tac dung cua luc F, eiia 
tang dd, chie'c eude chim se quay quanh true quay O 
di qua die'm tie'p xiic cua cudc vdi mat dat. H I 
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Momen luc ddi vdi mdt true quay la dai lupng dac trung chp tac dung lam quay cua 
luc va dupc do bdng tich cua luc vdi canh tay ddn cua nd. 

M= f d 

Don vi ciia mpmen luc la niuton met, ki hieu la N.m. 

Quy tdc momen luc : 

Mudn cho mot vat cd true quay co dinh d trang thai can bdng, thi tdng cac momen 
luc cd xu hudng lam vat quay thep chieu kim ddng hd phai bdng tdng cac momen 
luc cd xu hudng lam vat quay nguoc chieu kim ddng hd. 

CAU HOI VA BAI TAP 

1, Momen luc doi vdi mpt trtjc quay la gi ? Canh 
tay ddn cua luc la gi ? 

Khi nao thi luc tac dung vao mpt vat co trtjc 
quay co dinh khong lam cho vat quay ? 

2. Phat bieu dieu kien can bang cua mpt vat co 
true quay co dinh (hay quy tac momen lire). 

3. Hay van dung quy ^ 
tac momen luc vao 
cac tardng hgp sau: 

a) Mpt ngudi diing 
xa beng de bay mpt 
hdn da (Hinh 18.3). 

b) Mpt ngudi cam 
cang xe cut kit nang 
len (Hinh 18.4). 

Hmh 18.3 

Hmh 18.4 

c) Mpt ngudi cam 
hdn gaeh tren tay 
(Hinh 18.5). 

Mpt ngudi dung 
bua de nho mot 
chie'c dinh (Hinh 
18.6). Khi ngudi 
ay tac dung mpt 
luc 100 N vao dau 
biia thi dinh bat 
dau chuyen dpng. 
Hay tinh luc can 
ciia gd tac dtjng 
vao dinh. 

5. Hay giai thich 
nguyen tac hoat 
dpng ciia chie'c 
can (Hinh 18.7). 

f^ 
Hinh 18.5 

. 2cm 

Hinh 18.6 



QUY TAC HOP LUC SONG SONG 
CUNG CHIEU 

Muon tim hap luc ciia hai lire dong quy, ta ap dung quy tdc hinh binh hanh. Mudn tim hgp 
lire ciia hai luc song song, ta ap dung quy tac nao ? 

Mieng 
chat deo 

^ 
O, 

Hinh 19.1 

r=^^ 

* ^ 

HQ a) LUc ke chi gia tri F bang 
bao nhieu ? 

b) Chirng minh rang, cd the tim 
P d 

duoc tl sd — = ^ (cho bdi tbi 
P, ./, 

nghiem) bang each van dung quy 
tac momen luc ddi vdi tnjc quay O. 

I S Coi thudc la mdt doan thing 
nam ngang. Hay bieu dien cac 
vecto luc P^.P., va hgp lUc P 
cua chimg. 
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I -THI NGHIEM 

Dung mdt thude dai, cirng va nhe, ed trgng tam tai 
O va diing mdt luc ke mdc vao mdt Id nhd tai O de 
treo thude len (Hinh 19.1). Didu chinh cho thudc 
ndm ngang nhd mdt mie'ng chat deo gdn d mdt dau 
cua thudc. 

1. Sau dd treo hai ehiim qua can cd trgng lugng F, 
va P^ khae nhau vao hai phfa eua thudc, rdi thay ddi 
khodng each d^ va d.., tir hai diem treo O,, O^ den O 
de eho thudc ndm ngang. H I 

2. Bay gid ndu ta thao 
hai chiim qua can dem 
treo ehung vao trgng 
tam O eiia thude thi 
tha'y thudc vdn ndm 
ngang va luc ke vdn ehi 
gia trj F = F, -i- F2 nhU 
trudc (Hinh 19.2). Vay 
trgng luc F = F, 4- Fj 
dat tai diem O eua 
thudc la hop luc eiia hai 
luc F, va P2 dat tai hai 
diem (9, va O^. ffl 

Hmh 19.2 



II - QUY TAC TONG HOP HAI LUC SONG SONG 
CUNG CHIEU 

1. Quv tac 

a) Hap luc ciia hai luc song song cung chieu Id mqt 
luc song song, cung chieu vd cd do ldn bdng tdng 
cdc do ldn ciia hai luc d'y. 

b) Gid ciia hcrp luc chia khodng cdch giita hai gid 
cua hai luc song song thdnh nhifng doqn ti le 
nghich vdi do ldn cua hai life dy (Hinh 19.3). Hinh 19.3 

F = F,^F, 

-=r = -7- (chia trong) 
^ 2 " I 

(19.1) 

Dl dang tha'y rdng, quy tdc tren vdn dung eho cd 
trudng hgp thanh AB khdng vudng gde vdi hai luc 
thanh phan F, va F. (Hinh 19.3). 

2. Chu Y 

a) Quy tde tdng hgp hai lue song song eiing ehieu 
giiip ta hie'u them vi trgng tam eiia vat. That vay, bat 
ki vat nao cung cd the chia thdnh mdt sd ldn ede phdn 
nhd, mdi phdn cd trgng luc rat nhd. Hgp luc cua ede 
trgng lue rat nhd ay la trgng luc ciia vat. Diem dat 
ciia hgp luc la trgng tam ciia vat (Hinh 19.4). 

Dd'i vdi nhirng vat ddng chat va ed dang hinh 
hgc dd'i xung thi trgng tam ndm d tam dd'i xiî ng 
ciia vat. S 3 

h) Cd nhieu khi ta phai phan tieh mdt luc F thanh 
hai luc thanh phdn F, va Fj song song va eiing chieu 
vdi lye F . Vi day la phep lam nguge lai vdi tdng hgp 
lue nen ta cd : 

F,^F,^F 

Tir he phucmg trinh tren ta suy ra hai luc Fj va F-,. 

%i.ad.(,\,{i}(^ •G 

Pi 

Hmh 19.4 

[?-" a) Tai sao trgng tam cua 
chie'c nhan lai ndm ngoai phan 
vat chat cua vat (Hinh 19.5) ? 

b) Neu mpt sd vat khae c6 trgng 
tam nam ngoai phan vat chat 
cua vat. 

Hinh 19.5 
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H 3 Van dung quy tac hgp luc 
song song cung chieu, hay neu 
nhiirng dac diem cua he ba lUc 
song song can bang (Hinh 19.6). 

S ] 

Hinh 19.6 

Quy tdc tdng hop hai luc song song ciing chieu : 

Hop luc ciia hai luc song song cung chieu la mdt luc spng spng, ciing chieu va co 
dd ldn bdng tdng cac dd Idn ciia hai lire ay ; 

Gia cua hop luc chia khoang each giiia hai gia ciia hai luc song song thanh nhiing 
doan ti le nghich voi dd ldn cua hai luc ^y. F = F.^ + F^ 

^ - ^ 

(chia trong) 

CAU HOI VA BAI TAP 

1. Phat bieu quy tac tdng hgp hai luc song song 
Cling chieu. 

Mpt ngudi ganh mpt thiing gao nang 300 N va mpt 
thiing ngd nang 200 N. Ddn ganh dai 1 m. Hoi vai 
ngudi do phai dat d diem nao, chiu mpt luc bang 
bao nhieu ? Bo qua trpng lugng ciia ddn ganh. 

Hai ngudi diing mpt chie'c gay de khieng mpt 
c6 may nang 1 000 N. Diem treo cd may each 
vai ngudi di trudc 60 cm va each vai ngudi di 
sau 40 cm. Bo qua trpng lugng cua gay, hoi 
mdi ngudi chiu mpt luc bang bao nhieu ? 

4. Mpt tam van nang 240 N dugc bae qua mpt con 
muong. Trpng tam cua ta'm van each diem tua A 
2,4 m va each diem tua 61,2 m. Hoi luc ma ta'm 
van tac dung len diem tua A bang bao nhieu ? 

A. 160N; B.80N; 
C. 120N; D. 60N. 

5. Hay xac dinh trpng tam cua mpt ban phang 
mong, dong chat, hinh chu nhat, dai 12 cm 
rpng 6 cm, bi cat mat mpt phan hinh vudng cc 
canh 3 cm d mpt goc (Hinh 19.7) 

12 cm 

6 cm 
3 cm 

Hinh 19.7 
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CAc DANG CAN BANG 
C A N BANG CUA MOT VAT CO 
MAT CHAN DE 

Tai sao 6 to chai tren noc nhieu hang nSng dk bi lat dd d cho duang nghieng ? 

Tai sao khong lat do duoc con lat dat (Hinh 20.1) ? 

I - CAC DANG CAN BANG 

Chung ta hay xet tfnh chat cua cdc dang can bdng. 
Mud'n the ta hay xet su can bdng ciia nhung vat cd 
mdt diem tua hay mdt true quay cd djnh. 

Hinh 20.1 

1. Can bang khong ben 

Chgn mdt thudc ed mdt true quay ndm ngang xuyen 
qua mdt Id O d mdt ddu thudc. Dat thude ddng yen d 
vi tri thing dumg nhu Hinh 20.2. Khi ay, trgng luc cd 
gid di qua true quay nen khdng gay ra momen quay. 

Nhung giii thudc d vi tri can bdng nay rat khd, vi 
chi can lam thudc lech di mdt chiit thdi, thi lap tdc 
trgng luc gay ra mdt momen lam thude quay ra xa vi 
tri can bdng. Dang can bdng nhu vay ggi la cdn bdng 
khdng ben. Mqt vdt bi lech ra khdi vi tri cdn bdng 
khdng ben thi khdng the tU trd ve duqc vi tri dd. 

G 

Hmh 20.2 
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o 

Hinh 20.3 

G G 

d 

Hmh 20.4 

G 

2. Can b^ng ben 

Trdi lai, ne'u dat thude dung yen d vj trf nhu d 
Hinh 20.3 thi thay rdng khdng da gi lam cho thude 
rdi khdi vi trf can bdng nay. That vay. ne'u thude bj 
lech khdi vi tri can bdng ndy thi trgng luc gay ra 
momen lam thude quay trd v6 vj trf dd. Dang can 
bdng nhu vay ggi la cdn bdng ben. 

3. Can bang phiem dmh 

Chgn mdt thudc cd true quay ndm ngang di qua 
trgng tam eiia nd (Hinh 20.4). Khi ay, thude dung 
yen tai mgi vj tri, vi trgng luc ed di^m dat tai true 
quay nen khdng gay ra momen quay. Dang can 
bang nay ggi la cdn hdng phiem dinh. 

Nguyen nhan nao da gay nen eae dang can bdng 
klidc nhau ? Dd la 17 tri ciia trqng tdm cua veil. O dang 
can bdng khdng ben, trgng tam d vi tri cao nhdi so vdi 
cae vi tri lan can. O dang can bdng ben, trgng tam d vj 
tri thdp nhdi so vdi cdc vj tri lan can. Cdn d dang can 
bdng phiem djnh, vj tri trqng tdm khong thay ddi hoqc 
d mdt do cao khdng ddi. 

Hinh 20.5 

II - CAN BANG CUA MOT VAT CO MAT CHAN DE 

1 . Mat chan de la gi ? 

Cd nhiing vat tie'p xiic vdi mat phdng dd chiing bang 
cd mdt mat day, nhu cdc nudc dat tren ban, hdm gd 
dat tren sdn nha... Khi ay, mat chdn de \a mat ddy 
ciia vat. 

Cd nhirng vat tie'p xiic vdi mat phdng dd ehi d 
mdt sd dien tfeh rdi nhau, nhu ban, ghe, 
d td... Khi a'y, mat chdn deld hinh da gidc ldi nho 
nhdt bao bqc tdi cd cdc dien deh dep .xuc do. 

Hinh 20.5 ve mat chan de eiia mdt ngudi diing 
tren mat dat. 
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2. Dieu kien can bang 

Dat mdt khd'i hinh hop len mdt mat phdng dd ndm 
ngang theo nhimg vj tri khdc nhau (Hinh 20.6). 

O hai vj trf 1 va 2, trgng lue cd gid xuyen qua 
mat chan de. Ne'u nghieng vat di mdt chiit, thi trgng 
lire gay ra mdt momen ddi vdi diem tua A lam vat 
quay trd ve vj trf eu. Vay, hai vj trf nay la hai vj trf 
can bdng ben. O vj trf 3, trgng luc ed gia di qua 
diem tua A, tde Id xuyen qua mep eiia mat chan de, 
nen vj trf nay la vj trf can bdng khdng bdn. Cdn d vj 
trf 4, trgng lue ed gia khdng xuyen qua mat chan de, 
nen gay ra mdt momen luc lat dd vat. 

Tir nhiing thf nghiem tren ta rut ra ke't luan : 

Dieu hien cuu ining i uu mot lui cw itttii than de 
ki gia cua Irong life phai xuyen qua mat chdn de 
I hay la trong tum "red" tren mat chan de). 

• • Hay xac dinh mat chan de 
cua khdi hop d cac vi tri 1,2,3, 4. 

B^_l_ 

Hinh 20.6 

3. MLTC vCmg vang cua can b^ng 

Cac vj tri can bdng tren day khae nhau vi miic virng 
vang. Vj tri 1 vung vang nhat, cdn vj tri 3 kem viing 
nhdt. Mifc vimg vdng ciia cdn bdng duqc .xdc dinh bdi 
do cao ciia trqng tdm vd dien tich cita mat chdn de. 
Trgng tam ciia vat eang eao va dien tfch ciia mat chan 
de eang nhd thi vat cang dl bj lat dd va ngugc lai. S} 

f S Hay tra Idi hai cau hdi d 
phan md bai. 

Co ba dang can bang la can bang ben, can bang khong ben va can bang phiem dinh. 

Khi vat bl keo ra khoi vi tr i can bang mot chut ma trong luc ciia vat co xu huong : 

keo nd trd ve vi tn can bang, thi do la vi tr i can bang ben ; 

kep nd ra xa vi tr i can bang, thi dd la vi tri can bang khong ben ; 

giu nd dung yen o vi tn mdi thi do la vi tn ran bang phiem dinh. 

Dieu kien can bang cua mot la cua trong luc phai xuyen qua 
mat chan de Ihav trong tam •roi ' tren mat chan de). 

Mudn tang muc vung vang cua vat co mat chan de thi ha *' .e tam va tang 
dien tich mat chan de cua vat. 
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CAU HOI VA BAI TAP 

1. The nao la dang can bdng ben ? khdng ben ? 

phiem dinh ? 

2. Vi tri trpng tam ciia vat co vai trd gi doi vdi mdi 

dang can bang ? 

3. Oieu kien can 
bang ciia mpt 
vat CO mat chan 
de la gi ? 

4. Hay chi rd dang 
can bang ciia : 

a) nghe sT xiec 
dang dimg tren 
day (Hinh 20.7); 

b) cai but chi 
dugc cam vao 
con dao nhip 
(Hinh 20.8); 

Hinh 20.7 

c) qua cau ddng chat tren mpt mat co dang nhu 
Hinh 20.9. 

Hinh 20.9 

5. Ngudi ta da lam the nao de tht;c hien duoc 
mirc vUng vang cao cue trang thai can bang ci 
nhumg vat sau day ? 

a) Den de ban. 

b) Xe can cau. 

c) 0 td dua. 

Hmh 20.8 

6. Mpt xe tai lan lugt cho cac vat lieu sau vdi 
khoi lugng bdng nhau : thep la, gd va vai. 
Trong trudng hgp nao thi xe kho bj dd nha't ? 
d§ bi dd nha't ? 
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CHUYEN DONG TINH TIEN 
CUA VAT RAN 
CHUYEN DONG QUAY 
CUA VAT RAN 
QUANH MOT TRUC CO DINH 

Chuyen dong tinh tien va chuyen dong quay quanh mpt 
true cd dinh la hai chuyen dong dan gian nhai ciia vat 
ran. Mpi chuyen dpng phuc tap ciia vat rdn deu co the 
phan tich thanh hai chuyen dpng noi tren. Co the neu 
mpt vai vf dij minh hoa : 

— Chuyen dpng ciia mpt chiec dinh vft trong tam g6 
(Hinh 21.1) ; 

— Chuyen dpng ciia banh xe dang lan tren duang ; 

— Chuyen dpng ciia mpt van dpng vien nhay cau 
(Hinh 21.2). 

Hinh 21.1 

Hinh 21.2 

I - CHUYEN D O N G TINH TI^N CUA MOT VAT RAN 

1. Dinh nghia 

Chuyen ddng tinh tien cua mdt vdt rdn Id ehuyen 
ddng trong dd duirng thdng ndi hai diem hdi ki 
ciia vqt ludn luon song song vdi chinh nd. 

91 
2. Gia toe cua vat chuyen dpng tinh tien 

Trong chuyen ddng tjnh tien. tat cd cdc di6m eiia 
vat deu chuydn ddng nhu nhau, nghia la dau ed 
ciing mdt gia tdc. 

H I Chuyen dgng cua nhdng vat 
sau day co phai la chuyen dgng 
tinh tie'n khong ? Tai sao ? 

— Chuyen dpng cua be nda tren 
mpt doan sdng thing. 

- Chuyen dpng cua ngudi 
ngoi trong chie'c du dang quay 
(Hinh 21.3). 
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Vi vay, ta ed thi coi vat nhu mdt chat di^m va dp dung djnh 
luat II Niu-tcm de tfnh gia td'c ciia vat : 

a = — hay F 
m •' 

ma 
(21.1) 

U 
-a 

J 
Hinh 21.4 

S} Tai sao khi hai 
vat CO trgng lugng 
bang nhau thi rong 
roc van dimg yen 
sau khi tha tay ? 

trong dd F - F^ + Fj + ... la hgp luc eiia cdc luc tdc dung vao 
vat, cdn m la khd'i lugng ciia vat. 

Trong trudng hgp vat chuyen ddng tjnh tie'n thdng, ta nen 
chgn he true toa do DS-ede, cd true Ox eiing hudng vdi ehuyen 
ddng, rdi chieu phucmg tnnh vecta F = ma len true toa do dd. 

Ox:F^^ + F2x + - = ma (21.2) 

Trong nhieu trudng hgp phuong trinh (21.2) khdng dii de tfnh 
gia td'c a. Khi ay edn them mdt phuong trinh nira bdng each 
ehieu phuong trinh vecto F = ma len true Oy. 

Oy : FjY + ^2Y + - = 0 (21.3) 

II - CHUYEN D O N G QUAY CUA VAT RAN QUANH MOT 

TRUC CO DINH 

1. Dac diem cua chuyen dong quay. Toe do goc 

a) Khi mdt vat rdn quay quanh mdt true cd djnh, thi mgi die'm 
ciia vat deu quay dugc ciing mdt gdc trong ciing mdt khoang 
thdi gian. Ndi each khae, mgi di6m cua vat cd ciing td'c do gde 
CO, ggi la tdc dtp gdc eiia vat. 

b) Vat quay ddu thi O) = const. Vat quay nhanh dan thi co tang 
dan. Vat quay cham dan thi co gidm ddn. 

2. Tac dung ciia momen Itrc doi voi mot vat quay quanh 
mot true 

a) Thi nghiem 

Dimg mdt rdng rge ed dang la mdt dia phdng trdn cd khd'i lugng 
ddng ke va ed the quay khdng ma sat quanh mdt true cd djnh. 
Diing mdt sgi day khdng dan. khdi lugng khdng dang ke, vdt 
qua rdng rge, hai ddu day treo hai vat nang khdc nhau (Fj > Pj) 
(Hinh 21.4). 
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Gia vat 1 d do cao h so vdi sdn rdi thd nhe, ta thay hai vat r^i 90 thdi gian 
chuye'n ddng nhanh dan; cdn rdng rge thi quay nhanh ddn. . . ^ chuyen dgng cua 

vat 1 cho de'n khi 
b) Gidi thich cham san (gpi la fg). 

Ta giai thfch hien tugng nay nhu the nao ? 

Vi hai vat cd trgng lugng khdc nhau (F, > F^) nen hai nhdnh day 
tac dung vao rdng rge hai luc cang khdc nhau (Fj > F2). Ne'u ehgn 
ehi6u quay ciia rdng rge lam ehieu duong thi momen ciia luc Fj cd 
gid trj duong, cdn momen ciia luc F^ ed gia tii am. Momen lire toan 
phan tac dung vao rdng rge la M = (F , - F^)F. Momen nay khdc 
khdng lam cho rdng rge quay nhanh dan. 

c) Kei ludn 

Momen luc tac dung vdo mqt vat quay quanh mot true cdduih 
lam thay doi toe do goc cua vat. 

3. MLTC quan tinh trong chuydn dong quay 

a) Trong chuye'n ddng quay quanh mdt true, migi vat cung ed 
mdc qudn tfnh gid'ng nhu trong chuyen ddng tjnh tie'n. Khi tde 
dung cung mdt momen luc len cdc vat khdc nhau, tdc do gde eiia 
vat nao tang cham ban thi vat dd cd muc qudn tinh ldn hon va 
nguge lai. 

b) Muc quan tfnh ciia mdt vat quay quanh mdt true phu thude 
nhiing yeu to ndo ? 

ThJ nghiem 1. Thay ddi khdi lugng eiia rdng rge cdn cdc yeu td khdc 
thi giir nguyen. Mud'n the, ta chgn mdt rdng rge lam bdng vat lieu khdc 
nhung ed ciing kich thudc va kieu ddng rdi lap lai thf nghiem. nhu 
d mue II.2. i 2 ! 

Thf nghiem 2. Thay ddi su phan bd khd'i lugng eua rdng rge 
dd'i vdi true quay. Mud'n the ta ehgn mdt rdng rge khdc cd eiing 
ban kfnh, eiing khdi lugng nhung phan bd ehii ye'u d vanh ngodi 
(Hinh 21.5). Lap lai thf nghiem nhu d muc II.2. B3 

8A- VAT Li 10 

H ] Do thdi gian 
chuyen dpng f., cua 

vat 1 cho tdi khi 
cham san. So sanh 
r., vdi IQ rdi riit ra ke't 

luan ve mdc quan 
tinh cua vat. 

^^ Oo thdi gian 
chuyen dgng fj cua 

vat 1 cho tdi khi 
cham san, so sanh 
vdi IQ de rut ra ke't 

luan ve mdc quan 
tinh cua vat. 



c) Ket ludn 

Cac thf nghiem cho tha'y : 

Mdc qudn tinh cua mqt vdt quay quanh mqt true phu thudc 
vdo khdi lucyng cua vdt vd vdo suphdn bdkhdi lucmg do ddi vdi 
true quay. Khdi lugng eiia vat cang ldn va dugc phan bd cang xa 
true quay thi momen quan tinh cang ldn va ngugc lai. 

Thf nghiem cdn cho thdy, khi mdt vat dang quay ma chiu mdt 
momen can thi vat quay cham Iai. Vat nao cd mdc quan tinh ldn 
hon thi td'c do gdc cua vat dd giam cham hon va ngugc lai. 

K 

r 
Chuyen ddng tinh tien ciia mdt vat ran la chuyen dpng trpng dd dudng thang ndi 
hai diem bat ki ctia vat ludn ludn spng spng vdi chinh nd. 

Gia tdc ciia chuyen ddng tinh tien dupc xac d|nh bang djnh luat II Niu-tpn : 

F 
a = — 

m 
trpng dd F = F.| + ̂ 2 "•" •• '^ ^''P '"'^ ^ ^ dung len vat, m la khdi lupng ciia nb. 
Mpmen luc tac dung vap mdt vat quay quanh mpt true CP djnh lam thay dpi tdc dp 
gdc ciia vat. 
Mpi vat quay quanh mdt true deu cd miic quan tinh. MLic quan tinh ciia vat cang ldn 
thi vat cang khd thay ddi tdc dp gdc va ngupc lai. 

Muc quan tinh ciia mpt vat quay quanh mdt true phu thudc vap khdi lupng ciia vat 
va su phan bd khdi lupng dd ddi vdi true quay. 

CAU HOI VA BAI TAP 

1. The nao la chuyen dpng tjnh tie'n ? Cho mpt vi 5. Mpt vat co khdi lugng rT7 = 40 kg bat dau trudt 
du ve chuyen dpng tjnh tien thang va mpt vi tren san nha dudi tac dung cua mpt lire nam 
dtj ve chuyen dpng tinh ti#n cong. ngang F = 200 N. H6 sd ma sat trugt giOa vat 

2. Co the ap dung djnh luat II Niu-ton cho ^a san //, = 0,25. Hay tinh : 

chuyen dpng tjnh tie'n dugc khdng ? Tai sao ? a) gia tdc cua vat; 

3. Momen luc cd tac dung nhu the nao ddi vdi b) van tdc cua vat d cudi giay thd ba ; 
mdt vat quay quanh mot true cd dinh ? 

c) doan dudng ma vat di duoc trong 3 giay 
4. Mirc quan tinh cue mpt vat quay quanh mpt ^^^j |_̂ 'y g = -IQ m/s^ 

true phtj thuoc nhung yeu td nao ? 
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6. Mpt vat CO khdi lugng m = 4,0 kg chuyen ddng 

tren mat san nam ngang dudi tac dung ciia mpt 

lire F hgp vdi hudng chuyen dong mpt goc 

a = 30° (Hinh 21.6). He sd ma sat trugt giUa vat 

va san la ̂  = 0,30. Tinh dp Idn cua luc de : 

a) vat chuyen dpng vdi gia tdc bang 1,25 m/s^; 

b) vat chuyen dpng thang deu. Lay g = 10 m/s .̂ 

a 

Hinh 21.6 

7. Mpt xe ca co khdi lugng 1 250 kg dugc dimg 
de keo mpt xe mode co khdi lugng 325 kg. 
Ca hai xe cimg chuyen dpng vdi gia tdc 
2,15 m/s .̂ Bo qua chuyen dpng quay cua cac 
banh xe. Hay xac dinh : 

a) hgp luc tac dung len xe ca ; 

b) hgp It/c tac dung len xe mode. 

8. Mpt vat dang quay quanh mpt true vdi tdc dp 

gdc 0) = 6,28 rad/s. Ne'u bong nhien momen 

luc tac dijng len no mat di thi 

Em CO biet ? 

A. vat dUng lai ngay. 

B. vat ddi chieu quay. 

C. vat quay deu vdi tdc dd gdc co = 6,28 rad/s. 

D. vat quay cham dan rdi dUng lai. 

Chpn dap an dimg 

9. Ddi vdi vat quay quanh mpt true cd dmh, cau 
nao sau day la dimg ? 

A. Ne'u khdng chju momen luc tac dijng thi vat 
phai dirng yen. 

B. Khi khong cdn momen luc tac dtjng thi vat 
dang quay se lap tire dUng lai. 

C. Vat quay dugc la nhd co momen luc tac 
dijng len no. 

D. Khi tha'y tdc dp gdc cua vat thay ddi thi chac 
chan la da cd momen lire tac dijng len vat. 

10. MUc quan tinh cua mpt vat quay quanh mpt 

true khdng phu thudc vao 

A. khdi lugng cua vat. 

B. hinh dang va ki'ch thudc ciia vat. 

C. tdc dp goc cua vat. 

D. vj tri cua trijc quay. 

Chpn dap an dimg 

y ^ 

BANH DA 

Trong kl thuat ngudi ta thuong diing banh da. 
Banh da la mpt banh xe bang thep co muc 
quan tfnh Ion. Nha co banh da ma may moc, 
xe CO chay em. Duoi day la mpt vai vf du. 

Khi mai cac luai dao tren may mai, nguai 
ta ep nhe luoi dap vao vanh ciia dia mai dang 
quay. Luai dap da tac dung vao dia mai mpt 
momen can. Muon chp toe dp gPC ciia dia 
mai giam ft thi phai dimg dTa mai co muc 
quan tfnh Ion (Hinh 21.7). 

Cac xe lan duong chay di chay lai tren mot doan dudng rai da. Khi va cham vap cac vien da, cpn 
lan chiu mpt momen can. Do con lan CP muc quan tinh rai Ion nen van lan deu tren duong, khong 
nhu nguai di xe dap tren daan duong nay. 

Dong cadot trong 4 ki co ghep mpt banh da vao true khuyu ciia dpng cadHinh 21.8). Nha 
CO banh da ma dpng ca mai vup^ qua diem "chei" va chay em dii chi co mpt ki sinh cong. 

Hinh 21.7 

Banh da 

Hinh 21.8 
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7 NGAU LUC 
Dimg tay van vol nirac, ta da tac dung vap vpi nuae nhung luc co dac diem gi ? Khi che tao 
banh xe, banh da, tai sao phai lam chp true quay di qua trpng tam ciia cac vat dd ? 

Hinh 22 2 

I - NGAU LUC LA Gl ? 

1. Dinh nghia 

He hai lue song song, ngucre chieu, cd dd ldn 
hdng nhau vd eung tdc dung vdo mdt vat gqi Id 
ngau luc. 

2. Vi du 

Dung tay van vdi nudc ta da tde dung vao vdi mdt 
ngdu luc (Hinh 22.1). 

Diing tuanofvit di van dinh dc, ta tdc dung vao 
tuanovit mdt ngau luc (Hinh 22.2). 

Khi d td sdp qua doan dudng ngoat, ngudi lai 
xe tde dung mdt ngdu luc vdo tay ldi (vd lang) 
(Hinh 22.3). 

Hmh 22.3 

Hinh 22 4. Xu huang chuyen dong li 
tam cua hai phan 1 va2 tnet tieu nhau. 

II - TAC DUNG CUA NGAU LUC 001 VOI MOT 
VAT RAN 

1 .Truong hop vat khong eo true quay eo dinh 

Thf nghiem va If thuye't d^u cho thay, ne'u vat chi 
chju tdc dung ciia ngdu luc thi nd se quay quanh 
mdt true di qua trgng tam va vudng gdc vdi mat 
phdng chua ngdu luc (Hinh 22.4). 

Trong chuye'n ddng quay nay. xu hudng chuyen ddng 
li tiun cua cae phdn eiia vat d ngugc phfa ddi vdi trgng 
tam triet tieu nhau nen trgng tam dimg yd-n. Vi vay, 
tnic quay di qua trgng tam khdng chju luc tdc dung. 
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2. Truong hop vat eo true quay eo dinh 

Dudi tde dung eiia ngdu luc vat se quay quanh true 
cd djnh dd. Ne'u true quay khdng di qua trgng tam 
thi trgng tam ciia vat se ehuy6n ddng trdn quanh 
true quay. Khi ay, vat ed xu hudng chuyen ddng li 
tam nen tdc dung luc vao true quay lam true quay 
bj bie'n dang. Ne'u vat quay cang nhanh, xu hudng 
ehuyen ddng li tam ciia vat eang ldn, thi true quay 
bj bie'n dang eang nhieu va ed the gay. 

Vi vay, kJii che tao cac bd phan quay ciia mdy 
mdc (nhu bdnh da, bdnh xe d td...) thi phdi lam eho 
true quay di qua trgng tam ciia banh da, bdnh xe 
mdt cdch chfnh xde nha't. 

3. Momen eua ng^u lue 

Ta hay tfnh momen ciia ngdu luc dd'i vdi mdt true 
quay O vudng gdc vdi mat phdng eiia ngdu lue 
(Hinh 22.5). 

M = F,Ji + F^d^ 

hay 

M = Fyidi +d2) 

M = Fd (22.1) 

trong dd F la do ldn ciia mdi lue, cdn d la khodng 
each giOa hai gid eiia hai luc va dugc ggi la cdnh tay 
ddn eiia ngdu luc.HI 

Hinh 22.5 

/: Chimg minh rang momen 
cOa ngau lUc khong phu thupe 
vao vj tri cua true quay vudng gdc 
vdi mat phang chUa ngiu lUc. 

He hai luc song song, nguoc chieu co do Idn bang nhau va cung tac dung vao mdt 
vat goi la ngdu luc. 

Ngdu luc tac dung vao mot vat chi iam cho vat quay chu khdng tinh ti§n. 

Momen cua ngdu luc : 

' F: dd ldn ciia mdi luc (N) 

M= Fd \ d : canh tay ddn cua ngdu luc (m) 

, Af: momen ciia ngdu luc (N.m) 

Mpmen ciia ngau luc khdng phu thuoc vao vi tn cua true quay vuong goc vdi mat 
phang chua ngdu luc. 
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CAU HOI VA BAI TAP 

1. Ngau luc la gi ? Neu mpt vai vi du ve ngdu luc. 

2. Neu tac dung ciia ngdu lire ddi vdi mpt vat ran. 

3. Viet cong thirc tinh momen cua ngdu luc. 
Momen cua ngau luc cd dac diem gi ? 

4 | Hai luc cua mpt ngdu luc co dp Idn F = 5,0 N. 
Canh tay ddn ciia ngdu luc d = 20 cm. 
Momen ciia ngau It/c la : 

A. 100 N.m; B. 2,0 N.m ; 

C. 0,5 N.m; D. 1,0 N.m. 

5. Mpt ngdu luc gdm hai luc F, va F^ cd 

F, = F2 = F va CO canh tay ddn d. 

Momen cua ngau It/c nay la 

A. {F, - F^)d. 

B. 2Fd. 

C. Fd. 

D. Chua bie't dugc vi cdn phtj thuoc vao vj tri 
cua trtjc quay. 

6. Mpt chide thudc manh co trijc quay nam 
ngang di qua trpng tam 0 cua thudc. Dimg 
hai ngon tay tac dung vao thudc mpt ngau li/c 
dat vao hai diem /\ va 6 each nhau 4,5 cm va 

cd dp ldn F^ = Fg 1 N (Hinh 22.6a). 

a) Tinh momen cua ngdu luc. 

b) Thanh quay di mpt goc a = 30°. Hai luc 
luon luon nam ngang va van dat tai /\ va 6 
(Hinh 22.6b). Tinh momen cua ngdu lire. 

0 

U 
B 

a) b) 
Hinh 22.6 
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6NG K^ CHUONG III 

CAN BANG VA CHUYEN OONG 
CUA VAT RAN 

I - CAN BANG CUA VAT RAN 

1. Cae quy tae hop lue 

a) Quy tdc tdng hap hai luc cd gid ddng quy 

Trugt hai lue tren gia ciia chiing den diem ddng quy ciia hai gia 
rdi dp dung quy tdc hinh binh hanh de tim hgp luc. 

b) Quy tde tdng hap hai luc sang song cimg chieu 

Hgp lue ciia hai lue song song, ciing chiiu la mdt luc song song, 
eung chiSu va cd do ldn bdng tdng ede do ldn eiia hai luc ay. 

Gia eiia hgp luc chia khoang each giiia hai gia ciia hai luc song 
song thanh nhung doan ti le nghjch vdi do ldn ciia hai luc ay. 

/ - /•, + F. 

/ • • , , / , 

(chia trong) 

2. Cae dieu kien can bang ciia mot vat ran 

a) Dieu kidn can bdng cua mdt vat chju tac dung ciia hai lue la 
hai lue dd phai eiing gia, eung do ldn va nguge chieu. 

b) Diin kien can bang ciia mdt vat chju tac dung ciia ba luc 
khdng song song : 

- Ba luc dd phai ed gid ddng phdng va ddng quy ; 

- Hgp luc ciia hai luc phai can bdng vdi luc thuf ba. 
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c) Diiu kien can bdng eiia mdt vat cd true quay ed djnh la tdng 
cac momen luc cd xu hudng lam vat quay theo chi6u kim ddng 
hd bdng tdng cac momen luc cd xu hudng lam vat quay nguge 
ehidu kim ddng hd. 

d) Didu kidn can bdng eiia mdt vat cd mat chan de la gia ciia 
trgng luc phdi xuydn qua mat chan de (hay trgng tam "roi" trdn 
mat chan de). 

e) Momen luc ddi vdi mdt true quay la dai lugng dac trung cho tac 
dung lam quay ciia luc va dugc do bdng tfch eiia luc vdi canh tay 
ddn ciia nd. 

M = Fd 

II - CHUY6N D O N G C U A VAT R A N 

1. Chuyen dong tinh tien 

a) Chuyen ddng tjnh tien ciia mdt vat rdn la chuyen ddng trong dd 
dudng thdng ndi hai didm bat ki ciia vat ludn song song vdi chfnh nd. 

b) Gia td'c cua chuyen ddng tjnh tie'n dugc tfnh bdng cdng thiic : 

_, F + A + ... 
Cl = = 

III 

2. Chuven dong quay quanh mot true eo dinh 

a) Momen luc tdc dung vao mdt vat quay quanh mdt true ed 
djnh lam thay ddi td'c do gde eiia vat. 

b) Mgi vat quay quanh mdt true deu cd muc quan tfnh. Vat cd 
mdc quan tfnh cang Idn thi cang khd thay ddi td'c do gdc. 

e) Mdc quan tfnh ciia mdt vat quay quanh mdt true phu thudc vao 
khdi lugng ciia vat va su phan bd khdi lugng dd dd'i vdi true quay. 

3. Ngau lire 

a) He hai luc song song, ngugc chieu, cd do ldn bdng nhau va 
ciing tdc dung vao mdt vat ggi la ngdu luc. 

b) Ngdu luc tdc dung vao vat ehi lam cho vat quay ehu khdng tjnh tid'n. 

c) Momen ngdu luc dugc tfnh bdng cdng thirc : 

M = Fd 

trong dd F la do ldn ciia mdi luc, d la cdnh tay ddn ciia ngdu luc. 
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CHUONG IV 

Cac dinh luat bao toan 

• Ddng lugng. Bao toan dpng lugng 

• Cong. Cdng sua't 

• Dpng nang 

• The nang. Co nang 

• Bao toan co nang 

Dap thuy dien Y-a-ly 

Khi mpt he vat chuyen ddng thi noi chung vj tri, van tdc, gia tdc... ciia cac vat trong he thay ddi theo 
thdi gian. Tuy nhien, trong nhieu trudng hgp co the tim dugc nhii:ng dai lugng dac trung cho trang thai 
ciia he khdng thay ddi theo thdi gian. Od la nhUng dai lugng bao toan. Neu dai lugng bao toan la mpt 
vd hudng thi gia trj cua nd khdng ddi; neu dai lugng bao toan la mpt vecto thi phuang, chieu va dp Idn 
cua no khdng ddi. 

Cac dinh luat bao toan ca ban cua co hoc ; 

- Bao toan dpng lugng ; 

- Bao toan co nang. 

Cac dinh luat nay cho phep ta hieu dugc sau sac nhieu thdng tin ve chuyen dpng cua mpt he va 
van dimg co hieu qua trong viec giai nhieu bai toan ca hoc. 
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'̂ r^ OdNG LUONG 
DINH LUAT BAO TOAN 
DONG LUONG 

Cai dieu va ten Ida deu bay duac len cao. Nguyen tdc chuyen dpng ciia chung co khae 
nhau khong ? 

I - DONG LUONG 

1. Xung luong etja lire 

a) Ta hay xet nhiing vf du sau : 
- Cdu thil A bdng mdt cii da vd Id da dua bdng vao ludi dd'i phuong. 

- Hdn bi-a dang chuyen ddng nhanh, cham vao thanh ban 
ddi hudng. 

Trong nhiing vf du trdn, cac vat (qua bdng, hdn bi-a...) da chiu 
tdc dung eiia ngoai luc trong mgt khoang thdi gian ngdn. Do thdi 
gian tac dung rdt ngdn ndn ta phai tao ra nhiing luc cd do ldn 
dang ke gay ra hidu qua lam ddi hudng chuydn ddng eiia vat. 
Ndi each khae : luc co dip ldn ddng ketdc dung len mqt vdt trong 
khodng thdi gian ngdn, co the gdy ra bien ddi ddng ke trqng thdi 
chuyen dqng ciia vdt. 

b) Khi mdt luc F tac dung ldn mdt vat trong khoang thdi gian Af 
thi tfch FAr dugc djnh nghla la xung lucmg eua luc F trong 
khodng thdi gian Ar dy. 

O djnh nghla nay, ta gia thidt luc F khdng ddi trong khoang 
thdi gian tac dung Ar. 

Don vj xung lugng eiia luc la niuton giay (kf hidu N.s). 

? Odng luxjng 

a) Tac dung cua xung lugng ciia lue cd the gidi thfch dua vao 
dinh luat II Niu-ton. 
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Gid sir luc F (khdng ddi) tde dung len mdt vat 
khd'i lugng m dang chuyen ddng vdi van td'c vi\. 
Trong khoang thdi gian tac dung Ar, van td'c eiia vat 
bie'n ddi thanh iJi nghia la vat da cd gia tdc : 

Vl 

At 

Theo djnh luat II Niu-ton : 

md = F 

v-, - V 
m- M 

Suyra mv2 - mv^ = FAt (23.1) 

Vd' phai ciia (23.1) chfnh la xung lugng ciia lue 
trong khoang thdi gian At; edn vd' trai xuat hidn do 
bid'n thidn eiia dai lugng p = mv . 

b) Dai lugng p .dugc ggi la ddng luqng ciia mdt vdt. 

Dong luong cua mot vqt khoi lucmg m dang 
chuyen dong vcri van toe i) Id dai lucmg duoc xdc 
dinh hid cong thitc : 

p - mv (23.2) 

Ddng lugng la mdt vecta eiing hudng vdi van td'c 
cua vat (Hinh 23.1). Don vj ddng lugng la kildgam 
met trdn giay (kf hidu kg.m/s). 3 1 ; Sl 

cjTir(23.1) tacd the viet : 

P2 - Fl = FAt (23.3a) 

hay Ap = FAt (23.3b) 

Cdng thiic (23.3b) cho thay : 

Do bien thien dong luong cua mot vat Irong mot 
khodng thcri gian nao dd hdng xung luong cua tong 
cac luc tdc dung len vat trong khoang thdi gian dd. 

Phat bieu nay dugc xem nhu mdt cdch dien dqt 
khdc ciia dinh ludt II Niu-tan. 

Hinh 23.1 

Sl Chimg minh rang dOn vi 
dpng lugng cung c6 the tinh ra 
niuton giay (N.s). 

• Mpt luc 50 N tac dung vao 
vat khdi lugng m = 0,1 kg ban dau 
nam yen ; thdi gian tac dung la 
0,01 s. Xac dinh van tdc cua vat. 
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^ "/'.' Y nglua : Lue dii manh tde dung ldn mdt vat trong 
Mot qua bong gon c6 khoi lirgng mdt khodng thdi gian hvtu ban thi cd the' gay ra bid'n 
ni = 46 g dang nam yen. Sau mot cu thidn ddng lugng cua vat. 
danh, qua bong bay len voi van toe 
70 m/s. Tfnh xung luong ciia lire tac 
dung va dp ldn trung binh ciia lire 
tae dung, biei thoi gian tac dung la 
0.5.\0-^s. 

Gidi II - OINH LUAT BAO TOAN D O N G LUONG 
,„ = 0,046 kg : I' = 70 m/s 

Ta CO : 1 • He CO lap 

FAt = tnv - 0 = /);i' = 3.22 kg.m/s jyĵ ^ ĵ g ^^,^1^^ ^^j ^^^^^ g^j j ^ ^^ ,^p ĵ ĵ j ĵ ĵ ^^g ^^ 

f = ^'""'' = 6.44.10' N. ngoai lue tde dung ldn he hoac nd'u ed thi cac ngoai 
^' luc a'y can bdng nhau. Trong mdt he cd lap, chi ed 

cac ndi luc tuong tdc giira cac vat. Cac ndi lire nay, 
theo djnh luat III Niu-ton true dd'i nhau timg ddi mdt. 

F^ F, 
2. Dinh luat bao toan dong luong cua he eo lap 

^ Xet mdt he cd lap gdm hai vat nhd, tuong tac 
vdi nhau qua cdc ndi luc F, va F, true dd'i nhau 

Hinh 23.2 (Hinh 23.2). Theo djnh luat III Niu-ton : 

F2 = -F , 

Dudi tdc dung ciia cac lue F^ va F2 trong khoang 
thdi gian Ar. ddng lugng eiia mdi vat cd do bid'n thidn 
ian lugt la Ap, va A/?2 • Ap dung edng thiic (23.3b) 
cho timg vat, ta cd : 

Ap, = F,Ar (23.4) 

Ap2 = F,Af (23.5) 

Tir djnh luat III Niu-ton. ta suy ra Api = -Ap, hay 

Ap|.-i- A/?2 = 0. Nd'u p = Pi + P2 Id ddng lugng 

ciia he thi bid'n thidn ddng lugng eiia he bdng tong 

cac bid'n thidn ddng lugng ciia mdi vat : 

A/5 = A/5, + A/5-, = 0. Bie'n thidn ddng lugng eua he 

bdng khdng, nghla la ddng lugng eiia he khdng ddi. 

Pi+P2= khdng ddi (23.6) 
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Kd't qua nay cd thd' md rdng cho mdt he cd lap 
gdm nhidu vat va duge phat bieu nhu sau : 

Dong luirng cua mot he co lap Id mot dai lucmg 
hdo todn. 

Phat bie'u trdn dugc ggi la dinh lucit bdo todn 
ddng lucmg. 

Djnh luat bao toan ddng lugng cd nhieu iing 
dung thue td': giai cdc bai todn va cham, lam co sd 
eho nguydn tde chuydn ddng phan lue... 

3. Va cham mem 

Xet vf du mdt vat khdi lugng m,, chuydn ddng trdn mdt 
mat phdng ngang nhdn vdi van tdc î ,, ddn va cham vdi 
mdt vat khdi lugng m.., dang ndm yen tren mat phdng 
ngang a'y. Bidt rdng sau va cham hai vat nhap lam mdt, 
chuyen ddng vdi eiing van tdc v . Xae djnh v. 

Vl khdng cd ma sat ndn cac ngoai luc tac dung 
gdm cd cdc trgng luc va cac phan luc phap tuyd'n, 
chiing can bdng nhau ; he {A?;,, m^} la mdt he cd 
lap. Ap dung djnh luat bdo toan ddng lugng : 

w,c;i = (w;, -I- m2)v 

m^v^ 
suy ra v = 

m, + nh 

Va cham trdn day ciia hai vat A?r, vd m-, dugc ggi 
la va cham mem. 

4. Chuyen dong bang phan lue 

Cai dieu bay ldn dugc la nhd cd khdng khf da tao ra 
luc nang tac dung Idn dieu. Trong khoang khdng Y : m M 
gian vu tru (khdng cd khdng khf), nha vat If Xi-dn- j ' 
edp-xki (ngudi Nga) da ndu ra nguyen tac chuydn ~ 
ddng bdng phan luc ciia eae ten lira. " 

Gid sir ban ddu tdn lira dirng yen. Ddng lugng 
ban dau ciia cd tdn lira bdng khdng. Sau khi lugng 
khf khdi lugng m phut ra phfa sau vdi van tdc v , 
thi tdn lira khdi lugng M chuydn ddng vdi van tdc 
V (Hinh 23.3). Ddng lugng ciia he liie dd la : 

mi' + MV 
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Nd'u xem tdn lira la mdt he cd lap (trong khoang 
khdng vu tru, xa ede thidn the) thi ddng lugng cua 
he dugc bao toan : 

mv + MV ^0 

hay V = - — V (23.7) 
M 

Cdng thii:c (23.7) ehiing td rdng 'V̂  nguge hudng 
ran Giai thich hien tugng simg vdi v, nghia Id tdn lira bay ldn phfa trude nguge vdi 
giat khi ban. hudng khf phut ra.S3 

Nhu vay, cdc con tau vu tru, tdn lira,... cd the' bay 
trong khoang khdng gian vii tru, khdpg phu thudc mdi 
trudng bdn ngoai la khdng khf hay la chan khdng. 

Ddng luong p cua mdt vat la mdt vecto ciing hudng vdi van tdc ciia vat va dupc xac 

dinh bdi cdng thirc p = m r . 

Luc dii manh tac dung len mdt vat trong mpt khoang thdi gian thi cd th^ gay ra su 
:, . bien thien dong luong cua vat do. 

\; ? Ddng luong cua mdt he co lap la mpt dai lupng bao toan. 

CAU HOI VA BAI TAP 

A. N/s. B. N.s. 

^•"^ C. N.m. D. N.m/s. 
1. Neu djnh nghla va y nghla ctia dpng lugng. ^hpn dap an diing. 

2. Khi nao dpng lugng cua mpt vat bien thien ? g. Mpt qua bdng dang bay ngang vdi dpng lugng 

3. He cd lap la Qi ? - .. - ^ . u . ^ - .u^ 
• ^ ^ p thi dap vuong goc vao mpt buc tuong thang 

4. Phat bie'u dinh luat bao toan dpng lugng. dimg, bay ngugc trd lai theo phuong vudng gdc 
Chirng to rang djnh luat do tuang duang vdi vdi birc tudng vdi cimg dp Idn van tdc. Op bien 
djnh luat III Niu-tan. thien dpng lugng cua qua bong la 

5. Dpng lugng dugc tinh bang 
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7. Mpt vat nho khdi lugng m = 2 kg trugt xudng 8. Xe A cd khdi lugng 1 000 kg va van tdc 

mpt dudng ddc thang nha'n tai mpt thdi diem 60 km/h ; xe 6 co khdi lugng 2 000 kg va van 
xac dinh co van tdc 3 m/s, sau do 4 s co van tdc 30 km/h. So sanh ddng luang ciia chiing. 

tdc 7 m/s. tiep ngay sau do 3 s vat co dpng 9_ ^^^ ^^ ^ ^^ khdi luang 160 000 kg, bay 
luang kg.m/s la .; . \.. ' , ,. -r-u .>- i - -

' vai van toe 870 km/h. Tmh dpng lugng cua 
A. 6. B. 10. may bay. 
C. 20. D. 28. 

Chpn dap an dimg. 

o 

CHUYEN O O N G CLJA TEN LlJA * t \ 
\ I 

Nguyen tac chuyen dpng ciia ten Ida khae v = Q ' I 
han vai nguyen tie chuyen dpng cua 6 to, tau i \ \ 
hoa. Khi 6 tp tang tdc, mat duang tac dung - i i"\ r 
cac luc ma sat thep phuang ngang len cac I {«•<{ ' \ ^ 
banh xe thea huang chuyen dpng va cac i-\ i] : ^ J 
ngoai luc nay gay ra gia tdc chp 6 to. ^ ^ . ^ ^ ,[ ] C\ 

Con ten lira can phai tang tPc trpng / I 'i i ';\ 
khoang khOng gian vu tru chan khOng, d dd ^ j '<^^ l ^ ^ \ l-^ 
khong cp mpt tac nhan ben ngpai nao ca de [- • ^\^ • ] 
"day ngupc lai". Mpt ten lira chuyen dpng i j | k f r l 
bdng each phPng ra mpt bp phan cua chinh " ^ ' ^^ 
no theo huang nguac vai huang chuyen 
dpng. Bp phan nay chinh la khdi cac nhien 
lieu duac dat chay - tap thanh khf thai. Khdi - - . ^ 
khf thai nay va bp phan cpn lai ciia ten lira tac ^ 5 Hmh 23.4 
dgng len nhau cac luc true ddi (dinh luat III Ten ICta nhieu tang 
Niu-tan). Luc do khdi khf thai tac dung len 
phan con lai ciia ten lira gpi la luc day cua 
dpng eaten lira. Luc nay day phan can lai ciia 
ten lira len phia truac, lam cho ten lira tang 
toe. Su thay doi tac dp ten lira khi np dang 

M 
hoat dpng duac tfnh theo cong thuc Xi-6n-cdp-xki sau : V -VQ = 'dc\--^ ; trong do y - f^ la 

do tang tdc dp ten Ida khi khdi lupng thay doi Xd MQ den M, u la tdc dp phut khf ddi voi ten 
lira. 6 day ta thay uu diem ciia ten lira nhi&u tang, trong do M duac giam do lien tie'p bo di 
cac tang da hei nhien lieu. Mpt ten lua duac gpi la If tudng khi v^ tai dfch chi con lai nhung 
khai lupng huu fch. 
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CONG VA CONG SUAT 
Trong nhung truang hpp nao sau day, khai niem "cong" co noi dung diing nhu da hoc d lop 8 ? 

1. Khi 6 to dang chay, dpng ca 6 to sinh cong. 

2. Ngay cong ciia mpt lai xe la 50 000 dong. 

3. Co cong mai sat, co ngay nen kim. 

4. Cong thanh danh toai. 

\4wx^ 

î ' 

Hinh 24.1 

H I Neu ba vf du ve lUc sinh 
cong. 

M; 

Hinh 24.2 
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I - CONG 

1. Khai niem ve cong 

C) Idp 8, ta da hgc : 

a) Mdt luc sinh cdng khi nd tdc dung ldn mdt vat va 
vc3t chuyen ddi; 

b) Dudi tdc dung ciia lue F, khi vat chuyen ddi mgt 
doan s theo hudng eiia luc thi cdng do luc sinh ra la : 

A = Fs (24.1) 

91 

2. Dinh nghia cong trong truong hop tdng quat 

Xet mdt may keo, keo mdt cay gd trugt trdn dudng 
bdng mdt sgi day cang. Luc keo F ndm theo 
phuong nghieng eiia day dugc phan tfch ra hai 

thanh phan la F„ va fj, (Hinh 24.2) : 

trong dd F^ vudng gde vdi phuong chuydn ddi va F^ 

ndm theo phuong chuyen ddi MN ciia cay gd. 



Ta tha'y rdng nd'u ehi cd F„ tdc dung thi khdng tao 
ra ehuyen ddi mong mud'n. Trai lai ehfnh thdnh phdn 
FJ, cua F da keo eay gd ehuyen ddi theo hudng MN 
{MN = s). 

Ndi each khdc, chi cd thdnh phdn fj. eiia F 
sinh edng. 

Cdng nay ggi la cdng ciia lue F, duge tfnh theo 
eong thii:c : 

A = F^.MN = Fs (24.2) 

Ggi a la gdc tao bdi luc F va ehuyen ddi MN 
(Hinh 24.3), ta cd : F̂  = Fcosa 

Vi vay, cdng thiie (24.2) ed thd vid't: A - Fscosa. 

V 
F 

1^ ,« 
M N 

Hmh 24.3 

Khi luc T khong doi idc dung len mqt vat va 
diem dqt cua luc dd chuyen ddi mot doqn s theo 
hudng hcrp vdi hudng cua lue gdc a tin cdng thuc 
hien hen luc dd duoe tinh theo edng thdc : 

A = Fscosa (24.3) 

3. Bien luan 

Tuy theo gid tri ciia cosa ta ed cac trudng hgp sau : 

a) a nhgn, cos« > 0, suy ra i4 > 0 ; khi dd A ggi la 
edng phdt dcpng. 

b) a = 90°, cosa = 0, suy ra .4 = 0 ; khi didm dat ciia 
lue ehuyen ddi theo phuang vudng gde vdi luc thi 
luc sinh cdng A = 0. 

Chti y : 

1. 0 cau hoi dau bai hoc nay. chi co 
hai truong hop 1 va 3 trong do khai 
niem "cong" co npi dung dung nhu 
da dinh nghia. 

2. Hai each noi '"liic sinh cong" va 
"luc thirc hien cong" la tuong 
duong. 

3. Khi mot vat tac dung lire len mot 
vat khae va dieim dat ciia lire do 
chuyen doi ta cung noi vat do sinh 
cong hoac thuc hien cong. 
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N 

. . ^ ^ 

Hmh 24.4 

Sk Xac dinh da'u cua cong A 
trong nhung trUdng hop sau : 

a) Cong ciia lUc keo cua dpng co 
6 to khi d to len ddc ; 

b) Cong ctia lUc ma sat cua mat 
dudng khi 6 to len ddc ; 

c) Cdng cua trpng luc cua ve tinh 
bay vong trdn quanh Trai Oat ; 

d) Cong cua trgng luc khi may 
bay cat canh. 

\'i dit : 

O to CO khdi luong mot tan. chuyen 
dong deu tren mot duong nam ngang 
CO he sd ma sat trugt q^ = 0.2. Tfnh 
cong ciia luc keo ciia dong co va cong 
ciia lire ma sat khi 6 to chuyen doi 
dugc 250 m. Cho,? = 10 m/s-. 

Giai : 

VI 6 to chuyen dgng d6u nen lire keo 
ciia dgng ca va lire ma sat tren mat 
duong can bang nhau. Chung co 
cung dg Idn vit bang : 

/.i^mg = 0.2.\ 000.10 = 2 000 N 

Cong ciia luc keo ciia dgng co : 

A^ =f.v = 3.10'^J 

Cong ciia luc ma sat (cgng can) : 

A,=-F.s = ~5.\0^i. 

c) a til, cosa < 0, suy ra/\ < 0. Kei qua nay cd y nghia 
vat If gi ? Ta hay xet mdt d td dang Idn dd'c, mat dd'c 
nghidng gdc ^ so vdi mat phdng ndrn ngang 
(Hinh 24.4). Trong chuydn ddi dd trgng luc P ciia d to 
hgp vdi hudng ehuyen ddi MN gdc a = 90" + ^ > 90°, 
vay cdng eiia trgng luc nhd hon khdng. _pd giai 
thfch kd't qua nay ta phan tfeh trgng luc P ra hai 
thanh phan F^ va P^: 

trong dd P^ vudng gdc vdi mat dd'c va P^ song song 

vdi mat dd'c. Ta nhan thay rdng, thanh phdn P^^ 

khdng cd tac dung dd'i vdi chuyen ddi MN, cdn 

thdnh phdn P^ ngucre hudng vdi MN, do dd cd tdc 

dung cdn trd chuyen dqng. 

Kei ludn : Khi-gdc a giu'a hudng ciia luc F va hudng 

eiia chuyd'n ddi la gdc tii thi luc F cd tac dung can 

trd chuyd'n ddng va cdng do luc F sinh ra A < 0 
dugc ggi la cdng cdn (hay edng am). [ S 

4. Don vj cong 

Don vi edng la jun (kf hidu la J). Trong (24.1) ne'u 
F = 1 N va 5' = 1 m thi : 

/ \ = 1 N.l m = 1 N.m= 1 J 

.fun Id cong do luc cd do km IN thuc hien khi diem 
deii ciia life chuyen ddi 1 m theo hudng ciia life. 

5. Chu V 

Cdc edng thue tfnh cdng (24.1) va (24.3) chi dung 
khi diem dat ciia luc chuydn ddi thdng va luc khdng 
ddi trong qua trinh chuyd'n ddi. 
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II - C O N G SUAT 

1. Khai niem cong suat 

Trong sdn xuat va ddi sd'ng, ngudi ta thudng sir 
dung cae loai may mdc, ddng co, tdng qudt hon la 
cae thiet bi sinh cdng (edng duong). Khi dd ngodi 
do ldn ciia cdng do thid't bi sinh ra, ngudi ta edn 
quan tam de'n khodng thdi gian thuc hien cdng dd. 
Ciing sdn ra mdt cdng, thidt bi nao thue hidn trong 
thdi gian ngdn hon .se ldm vide manh hon. Ndi each 
khae ngudi ta danh gia mire do manh eiia mdt thie't 
hi sinh edng bdng do ldn eiia cdng do thid't bj dd 
thue hidn trong cimg mdt khoang thdi gian chgn 
trudc - thudng chgn la don vi thdi gian. Dai lugng 
do dugc ggi la cdng sudt hay tdc do sinh cdng. 

Cong suat Id dqi luong do bang edng sinh ra 
trong mot dim vi thcri gian. 

Nd'u trong khoang thdi gian t cdng sinh ra bdng 
A{A > 0) thi cdng suat (kf hidu ./) duge tfnh theo 
cong thirc : 

t 
(24.4) 

Cung cd the ndi rdng, edng suat eua mdt luc do 
tde do sinh cdng ciia luc dd. 

2. Oon vj cong suat 

Don vi cdng suat la jun/giay, duge dat tdn la oat, kf 
hieu W. 

1 W = 
1 s 

Oat la edng sudt eiia mdt thiet bi thue hidn edng 
bdng 1 J trong thdi gian 1 s. I S 

Ngudi ta cdn sir dung mdt don vj thue hanh eiia 
edng la oat gid (W.h) : 

1 W.h = 3 600 J 

1 kW.h = 3 600 kJ 

S B So sanh cdng sua't cua cac 
may sau ; 

a) Can cau M.^ nang dugc 800 kg 

len cao 5 m trong 30 s ; 

b) Can cau /Wj ^lang dugc 1 000 kg 

len cao 6 m trong 1 phiit. 

Chu y: TrUdc day ngudi ta cdn dimg 
don vi ma luc de do cdng sua't. 

0 nudc Phap ; 

1 ma luc = 1 CV = 736 W. 

6 nudc Anh : 

1 ma luc = 1 HP = 746 W. 
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Bang 24,1 

Vai vi du ve cong sua't trung binh. 

Ten lira Satan (Saturn) 

Tau bien 

Dau tau hoa 

Oto 

Xe may 

Ngudi lam viec 

Den dien 

May thu thanh 

May tinh bo tiii 

V 7,1010W 

5.10^ W 

3.106 W 

4.10''W 

1,5.10''W 

100 W 

100 W 

10W 

10-3 W 

3. Khdi nidm cdng sua't cung dugc md rdng cho cae 
nguon phdt ndng luang khdng phdi difdi dqng sinh 
cdng cahqc. Vidu : Id nung, nha may didn, dai phat 
sdng..., xem Bang 24.1. 

Ngudi ta eung djnh nghTa edng sua't tidu thu eiia 
mdt thiei hi deu thu ndng luqng la dai lucmg do 
bang nang lugng tidu thu ciia thid't bj dd trong mdt 
don vj thdi gian. 

Neu luc khong ddi F co diem dat chuyen ddi mdt doan s theo hudng hop voi hudng 
cua luc goc a thi cong cua luc F duoc tinh theo cdng thuc : 

A = Fscosa 

Cong suat do bang cong sinh ra trong mdt don vi thdi gian. 

Ik. 

^ ^ A 

CAU HOI VA BAI TAP 

f l 4. Cdng co the bie'u thi bang tfch cue 

'* ""• A. nang lugng va khoang thdi gian. 

1. Phat bieu dinh nghTa cong va don vi cdng. B. luc, quang ducmg di dugc va khoang then gian. 
Neu y nghla cua cong am. C. luc va quang dudng di dugc. 

D. luc va van tdc. 
2. Phat bie'u dinh nghla cdng sua't va don vi cdng Chon dap an diing. 

sua't. Neu y nghla vat li ciia cd; ,g sua't ? •- . . , - ,,_. j . ' - , . . . ,- .. -. 
5. Mpt luc F khong doi lien tuc keo mpt vat 

chuye'n dpng vdi van tdc i7 theo hudng cua 

F. Cdng suat cua luc F la 
3. Don vi nao sau day khdng phai la don vj . p , • p 

cong suat ? 
C. Ft. D. Fu2, 

A. J.s. B. W. 
C. N.m/s. D. HP. Chon dap an diing. 
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6. Mpt nguoi keo mdt hdm gd khd'i lugng 80 kg 

trugt tren san nha bang mpt day co phuang 

hgp goc 30° so vdi phuong ndm ngang. Luc 

tac dung len day bang 150 N. Tinh cdng ciia 

luc do khi hdm truot di duac 20 m. 

Mdt dpng co dien cung cap cong sua't 15 kW 

cho mot can cdu nang 1 000 kg len cao 

30 m. Lay g = 10 m/s .̂ Tinh thdi gian td'i thieu 

de thuc hien cdng viec d6 ? 

Em c6 bi' 
HOP SO O TO. XE MAY 

A 
Trong 6 to, xe may cong suai ciia luc phat dpng F cho bai : -f = — 

Gia sif diem dat ciia f chuyen dai mot doan As theo hucVng ciia F , cong .'AA ciia F la : 
A/\ = FAs do do : 

^ = F — 
•^ Ar 

As . 
Vai Af nho, — la van toe tuc thai v ciia 6 to, xe may tai thai diem dang xet. Vay : 

- / = Fv {*} 

Thuang cong suai ciia dpng co 6 to, xe may la mot dai luang duac duy tri khong doi . Do 
do, theo (*) neu Ftang thi v giam va ngugc lai. 

Nhu vay, khi 6 to, xe may chay qua nhupg doan duang kho di (ien doc, ma sat lan) thi 
cudng dp luc Fphai tang len, do do van toe v phai giam. Nguac lai, 6 nhCrng doan duang de 
di (xuong doc, ma sat nho) cuang dp lire F giam va van toe v se tang. Viec dii;u chinh v tang 
hay giam dope thuc hien bang mpt thiei bi gpi la hop sdisu dung cac banh xe truyen dpng co 
ban kinh to, nho khae nhau). 

£) 
O 

Hop so xe n-iay 

Hop so 6 to • 
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DONG NANG 
Chung ta da nghe den nhung tran lu quet hay song than co sire tan pha rat manh. Dong 
da mang nang lugng d dang nao 

I - KHAI NIEM DONG NANG 

1. Nang luong 

H I Dong nao d cdt 1 irng vdi Mgi vat xung quanh ta ddu mang nang lugng. Khi 
dong nao 0 cdt 2 ? ĵ ig^ yat tuong tae ydi cac vat khdc thi giiia chiing co 

the cd trao ddi nang lugng. Qua trinh trao ddi nang 
lugng nay didn ra dudi nhung dang khdc nhau : thue 

— , Y\[Qf\ edng, truyen nhidt, phat ra cac tia mang nang 
^^*^ C°*2 lugng... a i 

Dang trao ddi nang lupng 

2. Dong nang 
A. May keo 1. Thuc hien cong 
B. Can cau 2. Truyen nhiet ^ai hgc nay xet dang nang lugng ma mdt vat co 
^1 ODI,-. - . u,-. duac do no dang ehuyen ddng. Dang nang luong a'y 
C. Lo nung 3. Phat ra cac tia nhiet .- & J . & . & & . t .; 

goi la ddng ndng. 
D.Mat Troi &. . s s 

g LQ g( ' Khi mdt vat cd ddng nang thi vat dd ed the tac 
_ dung luc ldn vat khae va lue nay sinh cdng. CS 

^^S Chdng td nhOrng vat sau day 
c6 ddng nang va nhirng vat ay cd 
the sinh cong nhU the nao ? il - CONG THUC TINH DONG NANG 

a) Vien dan dang bay 1. Ta hay xet mdt vat khdi lugng m ehuyen ddng dudi 
b) Biia dang chuyen ddng. tac dung eiia mdt luc F. Di don gidn, ta gia thiet 

c) Dong nudc lu dang chay manh. liJc F khdng ddi va vat dd ehuyen ddng theo gia 

ciia luc F. Trong mdt khoang thdi gian xac djnh 

dudi tdc dung eua luc F, gid sir vat dd di duge 

quang dudng s va cd van td'c bien thien tir u, ddn v-,. 
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Vi lue F khdng ddi ndn gia td'c chuydn ddng ciia vat 

^ F . , . 
d = — khdng ddi, nghia la vat ehuyen ddng thang 

m . J . c c 
bie'n ddi deu. Vdi chuyen ddng nay, ta cd cdng thirc : 

V2 ~ v\ - 2as 

Thay a = —, ta duoc : v^ - v} =2 — s 
m ' - ' m 

1 2 1 2 c-— mv^ - —mv, = Fs 
2 ^ 2 ' 

Tfeh Fs d ve phdi ciia cdng thiie trdn ehfnh la 
edng A eua luc F trong chuyen ddi s ciia vat : 

Fs^A 

1 2 1 2 
Vay :r"'f^2 ~ ^ " ' ^ i -'^ (25.1) 

2. Ta xet trudng hgp dac bidt ciia cdng thiic (25.1). 
Vat bat ddu tir trang thai nghi (v^ = 0), dudi tac 
dung ciia lue F, dat tdi trang thai cd van td'c u-, = v. 
Khi dd (25.1) trd thanh : 

^mv^ = A (25.2) 

Nhu vay, khi luc tdc dung ldn vat sinh cdng, vat 
nhan duge nang lugng va ehuyen tir trang thai nghi 
sang trang thai ehuyen ddng. 

Ve trai cua (25.2) bidu thj nang lugng ma vat thu 
duge trong qud trinh sinh cdng eiia lue F va dugc 
ggi la ddng nang ciia vat. 

Kd't qua nay da tim dugc trong mdt vf du don 
gian ; ngudi ta chung minh rdng nd vdn diing cho 
trudng hgp tdng quat. 

Dong nang cua mot vat khdi luong m dang 
chuven ddng ven van toe v Id ndng luong (ki hieu 
VV.) md vdt dd ed ducrc do nd dang chuyen dong 
vd ducrc xac dinh theo cong thitc : 

WA= i^na? (25.3) 

Don vi eiia ddng nang la jun (J). S 3 

Bang 25.1 
Vai vi du ve dpng nang. 

Vat 

1. .... i 
Trai Dat 
(quay xung quanh 
Mat Troi) 

Mat Trang 

' Ten lifa 

Ot6 

Van dpng vien 

Gipt mua 

, Phan tir oxi 
1 

ran Chimg m 

cung bdng kg 

V (m/s) 
! 

2,88.10'' 

1,02.103 

6,18.10^ 

25 

10 

9 

500 

inh rang 

.m2/s2. 

d6ng nang 

(J) i 

2,65.1033 
1 
1 

3,82.1028 

9,5.10^3 

6,3.10^ 

3,5.103 

1,4.10-3 

6,6.10-21 

don vi jun 
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\/</u M o t 6 to CO khoi luong 1 200 kg ||| - CONG CUA LUC TAC DUNG VA D O 
tang toe tir 18 km^ den 108 km/li gJEN THIEN D O N G N A N G 
trong 12 s. Ti'nh cong suat trung hinh 
eua dpng eo 6 to do. Trong trudng hgp vat dang chuydn ddng dudi tac 

Giai Cong thuc hien boi dong eo jung eiia luc F til vi trf cd ddng nans ^mv} den vi 

dpng nang eua 6 to : trf CO ddng nang —niv^ • th\ cdng do luc F sinh ra 

duge tfnh theo cdng thirc : A = —mv^ - ii^mv^. 

He qud : Khi luc tac dung len vat sinh cdng duong 
thi ddng nang ciia vat tang (tuc la vat thu them edng -
hay vat sinh cdng am). Ngugc lai. khi luc tac dung 
len vat sinh cdng am thi ddng nang ciia vat gidm 
(tii'c la vat sinh cdng duong). 

6 to khi tang tdc bang do bien thien 
Ui 

1 

A 

A 
-1 

= - i ;oo i?o-
"1 

Cons 
ca 6 to : 

suat 

A 

luv: -

-s") = 

trung 

52? 

niv, 

600.87.S =.52.s kJ 

binh eua dpng 

= 43.7.5 k\V 

Ddng nang la dang nang luong cua mdt vat co duoc do no dang chuyen dong va 
duoc xac dinh theo cong thuc : 

W.^^mc' 

Ddng nang cua mot vat bien thien khi cac luc tac dung len vat sinh cdng. 

CAU HOI VA BAI TAP 
. O ' 5. Mpt vat trpng lugng 1,0 N CO dpng nang 1,0 J. 

' f 1. Neu dinh nghla va cdng thirc ciia dong nang. Lay g = 10 m/s .̂ Khi do van td'c ciia vat bdng 

2. Khi nao dong nang ciia vat ^^'^ '̂̂ '̂ '-' ^ 

a) bie'n thien ? b) tang len ? c) giam di ? ^' ^•'^^ "^'s. B. 1,0 m/s. 

C. 1,4 m/s. D. 4,4 m/s. 

3. Cau nao sai trong cac cau sau ^ 6. Mot d to co khdi luong 1 000 kg chuyen dong 

Dpng nang ciia vat khong ddi khi vat vdi van tdc 80 km/h. Oong nang ciia 6 td co 

A. chuyen dong thdng deu. gia 'ri nao sau day ? 

B. chuyen dong vdi gia tdc khong ddi. A. 2.52.10"'J. B. 2,47.10^ J. 

C. chuyen dpng tron deu. C24210^J D32010^J 
D. chuyen donq conq deu. •? x- u J - - ' -. - J - . . . 

' ^ ^ 7. Tmh dpng nang cua mpt van dpng vien co 
4. Ddng nang ciia mdt vat tang khi khdi lugng 70 kg chay deu he't quang dudng 

A. gia tdc ciia vat a > 0. 400 m trong thdi gian 45 s. 

B. van tdc ciia vat i/ > 0. 8. Mpt vat khdi luong rr? = 2 kg dang ndm yen 

C. cac luc tac dung len vat sinh cdng duong. tren mpt mat phdng ngang khdng ma sat. 

D. gia tdc ciia vat tang. Dudi tac dung cua luc nam ngang 5 N, vat 
Chon dap an dung. chuye'n dong^va di dugc 10 m. Tinh van tdc 

cua vat a cudi chuyen ddi ay. 
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THE NANG 
Trong cac truang hgp sau : 

- Vat nang duoc dua len mot do cao z ; 

- Vat nang gdn vao ddu mpt 16 xo dang bi nen ; 

- Mui ten dat vao cung dang giuong ; 

Cac vat nay deu co kha nang sinh cong, nghia la chung deu mang nang kegng. Dang nan^ 
lugng nay gpi la the nang. 

I - THE NANG TRONG TRUONG 

1. Trong trudng 

Mgi vat d xung quanh Trai Dat deu chju tae dung 
ciia lue ha'p ddn do Trai Dat gay ra, luc nay nhu da 
biei ggi la trgng lue. 

Ta ndi rang xung quanh Trai Dat tdn tai mot 
trgng trudng. Bieu hien cua trqng trifcrng Id stf xudt 
hien trqng life tdc dung Icn mat veil khdi Itfcrng nt 
dqt tqi mqt vi tri hdt ki trong khodng khdng gian cd 
trqng trudng. Cdng thiic ciia trgng luc ciia mdt vat 
khdi luong m cd dana : 

nr.;, (26.1) 

vdi g la gia td'c rai tu do hay cdn ggi la gia tdc trgng 

trudng. S-' 

Nd'u xet mdt khoang khdng gian khdng qua rdng 
thi vecta gia tdc trgng trudng g tai mgi diem cd 
phuang song song, ciing chidu va cimg do ldn. Ta 
ndi rdng. trong khodng khdng gian dd trqng trifirng 
Id deu (Kmh 26.1). 

',*." Chimg to rang, trong trpng 
trudng deu mpi vat (neu khong chiu 
tac dung ciia mpt lgc nao kbac) 
se chuyen dpng vdi citng mpt gia toe 
g, goi la gia toe trqng tardng. 

Hmh 26.1 
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S\ Tim ha; vi du chimg to rang 
mdt vat c6 khdi lugng m khi dUa 
len vi tn each mat dat dp cao z tbi 
liic roi xudng c6 the sinh cong. 

2. The nang trong truong 

a) Dinh nghia 

Vi du : Thd mdt biia mdy tir do cao r rai xud'ng dap 
vao egc, lam eho egc di sau vao dat mdt doan s. Vay, 
biia may da sinh cdng va : cang ldn thi s cdng dai. 

Tdng qudt : Khi mdt vat d vj tri cd do cao z so vdi 
mat da't thi vat dd cd kha nang sinh cdng, nghia la 
vat mang nang lugng. Dang nang lugng nay ggi la 
thd ndng trqng trifdng (hay the'ndng hdp ddn). GB 

The ndng trong truong cua mot vat la dqng 
luing luong tucmg tdc giua Trdi DcU va vqt ; 
no phu thuoc vdo vi tn cua vat trong trong trucmg. 

Hmh 26.2 

S 3 Ne'u chgn mdc the nang tai 
vi tri O (dp cao = 0, Hinh 26.2) thi 
tai diem nao 

- the nang = 0 ? 

- the nang > 0 ? 

-• the nang < 0 ? 

b) Bieu thifc the ndng trqng trudng 

Trong vf du trdn, vat (biia may) rai tir do eao z 
(khdng van tde dau). Khi rai xud'ng dat, trgng luc P 
ciia vat sinh cdng la : 

A=Pz = mgz (26.2) 

Cdng A nay dugc djnh nghia la the nang eiia vat. 

Khi mqt vqt khoi luong m dqt ddo eao z so vdi 
mdt dat (trong trqng trudng ciia Trdi Dat) thi the 
ndng trong trucrng cua vqt duoe dinh nghia hdng 
cong thifc : 

W - mgz (26.3) 

Theo edng thue (26.3) thi thd' nang d ngay trdn 
mat da't bang khdng (vi z = 0). Ta ndi, mat dat duge 
chgn la mde (hay gde) the nang. S 3 

Chii y rdng, d day khi tfnh do cao z, ta chgn chidu 
duong ciia z hudng ldn. 
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3. Lien he giua bien thien the nang va cong 
cua trong luc 

Tir cdng thiie (26.2) dd dang suy ra rdng. khi mdt 
vat khdi lugng m roi tir diem M ed do cao z^^ tdi 
diem N cd do cao r»̂ , thi cdng ciia trgng luc trong 
qua trinh dd bdng : 

Thuc nghiem va li thuyet da ehung minh dugc 
rdng, edng thire (26.4) vdn nghiem diing trong trudng 
hgp hai didm M, N a cac vj trf bat ki khdng ciing tren 
mdt dudng thdng dung va vat dang xet ehuyen ddi tir 
M dd'n A' theo mdt dudng bat ki (Hinh 26.3). 

Theo djnh nghia eiia the nang (26.3) : 
mgZf^ = M't(M) 
mgz^ ^W,{N) 

Cdng thiirc (26.4) cd the viet : 

^MN = W^{M)-W\{N) (26.5) 

Khi mot veU chuyen dong trong trong trucmg tii vi 
tn M den vi tri N thi cong ciia trong luc cua vcd co gia 
tri bdng hieu the nang Uong truong tai .M va tai \. 

He qud : Trong qua trinh chuyen ddng ciia mdt vat 
trong trgng trudng : 

Khi vat gidm do cao. the nang eiia vat giam thi 
trgng lue sinh edng duang : 

- Khi vat tang do cao, the nang ciia vat tang thi 
trgng luc sinh cdng am. H3 ; [ S 

M M 

<mg mg , \ 

N N 

0 

Htnh 26.3 

H 3 Chimg minh rdng, hieu the 

nang cua mpt vat chuye'n dpng 

trong trpng trudng khong phu 

thugc viec chpn gdc the nang. 

0 0 Chimg minh rdng khi mpt 

vat chuyen dpng tU M de'n N 

trong trgng trudng theo nhiirng 

dudng khae nhau thi cong cua 

trpng luc theo cac dudng ay la 

nhu nhau. 

I I - T H E NANG D A N HOI 

1. Cong CLia luc dan hoi 

Nhu da bidi d ldp 8. khi mdt vat bien dang thi nd cd 
the sinh edng. Liic dd, vat ed mdt dang nang lugng 
ggi la the nang dan hdi. 

Trong bdi nay ta xet mdt Id xo dan hdi. cd do 
ciing k. mdt dau gdn vao mdt vat. ddu kia dugc giu 
cddinh (Hinh 26.4). 

'TSWiJTOOTWMty 

l = lo + AI_ 

Htnh 26.4 
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Ghi clui : Cong thue (26.6) co the' Luc chua bid'n dang, do dai Id xo la IQ. Liic bie'n 
chiing minh nhu sau : Voi |A/| nho. jjjpg ^^ j ^ j 15 xoVal = IQ + Al. Khi CO bid'n dang, 
eo the tfnh A bang eong eua lue dan ,^ ^ ^ ^^^ ^ ^^^ ^^^ j ^ ^ ^^^ ^^- p ^uc ndy tuan 

theo dinh luat Hiie : 
hoi truna binh F. 

^ In 
F + 0 

f , (A/) ( - l ) = ^ ^ ( - A / ) 

A = -F(-M) 

A = -{-kM){-M) 
2 

k\Al\ 

Nd'u ta chgn chieu duong la chidu tang do dai / 
ciia Id xo thi ed thd vie't F - -AA/. 

nghTa \A A = -k(My. Luc F nay cd the' sinh cdng. Phep tfnh ehung to 
- rdng, khi dua Id xo tir trang thai bid'n dang vd trang 

thai khdng bid'n dang thi edng thuc hien bdi lue dan 
hdi dugc xdc djnh bdng cdng thire : 

A = ^kiAl)^ (26.6) 

2. The nang dan hoi 

Khi Id xo dang d trang thai bid'n dang thi he gom 
Id xo va vat nhd cd the nang (thd' nang dan hdi). 
Tuang tu nhu the nang trgng trudng, ta djnh nghia 
the nang dan hdi bdng cdng ciia luc dan hdi. Vay ed 
thd viei edng thufc tfnh the nang dan hdi : 

W, = ^kiAl)- (26.7) 

The nang trong trudng (the nang hdp ddn) cua mdt vat la dang nang luong tuong 
tac giira Trai Ddt va va t ; no phu thudc vao vi tn cua vat trong trong truong. 

Neu chon mdc th^ nang tai mat dat thi cdng thuc the nang trong trudng cua mot 
vat co khoi luong m dat tai dp cao z la : 

Wj = mgz 

The nang dan hoi la dang nang lirong cua mdt vat chiu tac dung cua lire dan hdi. 

Cdng thuc tinh the nang dan hdi cua mot lo xo o trang thai cb bien dang Al la : 

W = --klAI)^ 
' 2 
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CAU HOI VA BAI TAP 

1. Neu dinh nghTa va y nghia cua the nang 
a) trpng trudng ; b) dan hdi. 

2. Khi mdt vat tir dp cao z, vdi ciing van tdc dau, bay 

xudng dat theo nhiirng con dudng khdc nhau thi 

A. dp Idn van tdc cham da't bang nhau. 

B. thdi gian roi bang nhau. 

C. cdng ciia trpng luc bang nhau. 

D. gia tdc roi bang nhau. 

Hay chpn cau sai. 

3. Mpt vat khdi lugng 1,0 kg cd the nang 1,0 J 

ddi vdi mat dat. Lay g - 9,8 m/s .̂ Khi do, vat 

d dp cao bang bao nhieu ? 

A. 0,102 m. B. 1,0 m. 
C. 9,8 m. D. 32 m. 

4. Mpt vat khdi lugng m gan vao dau mpt 16 xo 
dan hdi cd dp cirng k, dau kia cue Id xo cd 
dinh. Khi Id xo bi nen lai mpt doan z^ (A/ < 0) thi 
the nang dan hdi bang bao nhieu ? 

1 ^\k{Alf. 

1 kM. 

B. \k{M). 

D. -^ /c (A / )2 . 

5. Trong Hinh 26.5 hai vat ciing khdi lugng nam 

d hai vi tri Mva N sao cho MN nam ngang. 

So sanh the nang tai M va tai N. 

M N 
- • 

Hinh 26.5 

6. Ld xo CO dp cUng k - 200 N/m, mpt dau cd dinh, 
dau kia gan vdi vat nho. Khi Id xo bi nen 2 cm thi 
the nang dan hdi cua he bang bao nhieu ? The 
nang nay cd phu thuoc khdi lugng cua vat khdng ? 
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Co NANG 
Trong qua trinh chuyen dpng ciia mpt vat chiu tac dung ciia trpng luc hay luc dan hdi, dpng nang 
va the nang ciia vat cd lien he vai nhau nhu the nao ? Hay quan sat mot dong ho qua Idc dang 
dao dpng trong trgng truong ; dong nang va the nang c ua qua Idc bie'n doi nhu the nao ? 

Hinh 27.1 

I - CO NANG CUA VAT CHUYEN DONG 

TRONG TRONG TRUONG 

1. Oinh nghla 

Khi mdt vat chuyen ddng trong trgng trudng thi 
tdng ddng nang va thd' nang ciia vat dugc ggi la co 
ndng ciia vat trong trgng trudng (ggi tdt la co nang 
ciia vat). 

Kf hieu ca nang ciia vat la W, theo djnh nghia ta 
cd the viet : 

W=W^ + W^ 

W = —mv + mgz (27.1) 

2. Su bao toan co nang cua vat chuyen dpng 
trong trong trutjng 

Xet mdt vat khdi lugng m ehuydn ddng trong trgng 
trudng rtr vj tri M dd'n vj tri Â  (Hinh 27.1). Trong qua 
tnnh chuyen ddng dd, cdng /4,̂ j,,j ciia trgng luc dugc xae 
djnh bdi hidu the nang tai M va tai /V (xem (26.5)): 

^MN -W,iM)-WdN) (27.2) 

Ne'u trong qua trinh dd, vat ehi chju tdc dung eua 
trgng luc thi theo (25.1) edng eua trgng lue ciing 
dugc tfnh bdng do bidn thidn ddng nang eiia vat tir 
M dd'n N : 
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^MN = ^ " ' t ^ i - j " " ' ^ ' " (27.3) 

1 -) 
trong dd W^(M) = :r-wi;f 

M/̂ (A )̂ = ^wi;22 

ldn lugt la ddng nang ciia vat tai vj trf ddu M va 
vj tri eudi V. 

Cho bdng nhau hai gia trj eiia A^^^ trong (27.2) 
va (27.3) ta dugc : 

W^ (M) - W^ (N) = W^ (N) - W^ (M) 

W^iM) + W^{M) = W^{N) + W^{N) 

Theo djnh nghla ca nang (27.1), ve trai cua edng 
thiie trdn bieu thj ea nang eiia vat tai M. ve phai 
bieu thj CO nang ciia vat tai A' : 

W{M) = W (N) (27.4) 

Vi M va N la hai vj trf bat ki ciia vat trong qua 
trinh ehuyen ddng, nen tir he thdc (27.4) ed thd' phat 
bidu djnh luat bao todn ea nang ciia vat chuyen 
dpng trong trgng trudng : 

Khi mdt vqt ehuyen dqng trong trqng trucrng 
chi chiu tdc dung eua trqng lue thi ecr ndng eua 
vqt Id mdt dqi luqng bdo todn. 

hay 

W=W^+W^= hang sd 
1 2 
:^mv + mgz - hang sd 

(27.5) 

3, He qua 

Trong qua trinh chuyen ddng eiia mdt vat trong 
trgng trudng : 

- Nd'u ddng nang gidm thi the nang tang (ddng 
nang ehuydn hod thanh the nang) va ngugc lai ; 

- Tai vj trf nao ddng nang cue dai thi the nang cue 
tieu va ngugc lai. H I 

e 
© 

Hmh 27.2 

H I Con lac don tao bdi mdt vat 
nang nhd gan vao dau mdt sgi 
day manh khdng co dan, dau kia 
cua day gan cd dinh tai C (Hinh 
27.2). Oua vat len vi tri A rdi tha 
nhe nhang, vat s§ di xudng de'n O 
(vi tri thap nha't) rdi di len de'n S, 
sau dd quay lai va dao dpng cd 
the tiep dien. Neu khdng co tac 
dung cua cac luc can, luc ma sat: 

a) ChUng minh rang A va B ddi 
ximg nhau qua CO. 

b) Vi tri nao ddng nSng cUc dai ? 
Cue tieu ? 

c) Trong qua trinh nao ddng 
nang chuyen boa thanh the nang 
va ngugc lai ? 
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B 

Hmh 27.3 

0 B Mdt vat nhd trugt khong 
5n td'c dau tu mgt dinh ddc cao 

• = 5 m (Hinh 27.3) ; khi xud'ng 
tdi chan ddc S, van tdc cua vat la 
v = 6 m/s. Co nang cua vat cd 
bao toan khdng ? Giai thich. 

II - CO NANG CUA VAT CHIU TAC DUNG CUA 
LUC DAN Hbl 

Tuang tu nhu trdn cd thd chiing minh rdng : 

Khi mot vat chi chiu luc dung cua luc ddn hoi 
gay boi su bien dang eua mot lo xo dan hdi thi 
trong qud tnnh chuyen dong cua vat, eo ndng 
ducrc tmh hang tdng dong ndng vd the ndng ddn 
hoi cua vat la mot dai luong hao todn. 

1 7 1 1 . , 

W = ~mv^ + ^k{Aiy = hang sd (27.6) 

Chil y quan trqng : Djnh luat bao toan ca nang chi 
nghiem diing khi vat chuydn ddng chi chju tac dung 
ciia trgng luc va luc dan hdi, ngoai ra nd'u vat con 
chju thdm tac dung ciia luc can, luc ma sat... thi ca 
ndng ciia vcit se bien ddi. Cdng ciia cac luc can, luc 
ma sat... se bdng do bie'n thidn cua ca nang. ffl 

^ -

Co nang ciia vat chuyein ddng dudi tac dung ciia trong luc bdng tong ddng nang va 
the nang trong trudng cua vat. 

Co nang ciia vat chuyen ddng dudi tac dung ciia luc dan hdi bdng tdng ddng nang 
va the nang dan hdi cua vat. 

Neu khong co tac dung cua luc kbac (nhu luc can. luc ma sat...) thi trong qua trinh 
chuyein ddng, co nang cua vat la mpt dai luong bao toan. 

1 

CAU HOI VA BAI TAP 

Viet cdng thirc tinh co nang cua vat chuyen 
dpng trong trpng trudng. 

2. Viet cdng thirc tfnh co nang cua vat chiu tac 

dung cua luc dan hdi. 

3. Phat bieu dinh luat bao toan co nang. 

4. Neu mpt vi du ve su chuye'n hoa giu'a dpng 
nang va the nang trong trudng hgp vat chiu 
tac dung ciia luc dan hdi. 

5. Co nang la mpt dai lugng 

A. ludn ludn duong. 

B. ludn luon duong hoac bang khong. 

C. cd the duong, am hoac bang khdng. 

D. ludn ludn khdc khdng. 

6. Khi cd tac dung ciia ca trpng luc va luc dan hoi 

thi co nang cua vat dugc tfnh nhu the nao ? 
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7. Mpt vat nho dugc nem len tU mpt diem M phia 
tren mat da't; vat len tdi die'm N thi dUng va roi 
xudng. Bo qua sire can cua khong khi. Trong 
qua trinh MN 

A. dpng nang tang. 

B. the nang giam. 

C. CO nang cue dai tai N. 

D. CO nang khdng ddi. 

Chpn dap an diing. 

Tir diem M (co dp cao so vdi mat da't bang 

0,8 m) nem len mpt vat vdi van tdc dau 2 m/s. 

Biet khdi lugng cua vat bang 0,5 kg, lay 

g = 10 m/s .̂ Co nang cua vat bang bao nhieu ? 

A. 4 J. B. I J . 

C. 5J. D. 8J . 

N A N G L U O N G T H U Y PiEf-.' 6 NUOC T i 

6 nudc ta cd nhieu thac cao, nhi^u ddng song bdt nguon td nhung viing nui cao. Nudc d 
nhirng dp cao dd cd du tru the nang hei sue to Idn. Khi nhung luong nudc dd chay xudng, the 
nang du tru chuyen boa thanh dpng nSng, lam quay tuabin cua may phat, tao ra dien nang. 
Duai day la cong sua't ciia mpt sd nha may thuy dien d nudc ta (hien tai va tuang lai). 

Mien 

Bdc 

Hien tai 

h-

Tuang lai 

Trung 

Nam 

Hien tai 

Tuang lai 

Hien tai 

Tuang lai 

Nha may thuy dien 

Thac Ba (song Chay) 

Hoa Binh (song Oa) 

Son La (song Oa) 

Lai Chau (song Oa) 

Hupi Quang (song Nam /Vlu) 

VTnh Son (sdng Oa-khan) 

Song Hinh 

Y-a-ly (sdng Se-san) 

Se-san 3 

Oa-nhim 

Trj An (song Oong Nai) 

Thac Ma 

Ham Thuan 

Oai Ninh 

Dong Nai 

(1 M w = 10^ yv) 

Cdng suat mpt td may (MW) 
nhan voi sd to may 

36.3= 108MW 

240.8 = 1 920 MW 

2 400 MW 

1 200 MW 

600 MW 

33.2 = 66 MW 

33.2 = 66 MW 

180.4 = 720 MW 

200 MW 

40.4 = 160MW 

100.4 = 400 MW 

150MW 

400 MW 

320 MW 

400 MW 
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ONG K T̂ CHUONG IV 

CAC DjNH LUAT BAO TOAN 

Tuy theo he ea hgc dang xet, cd the' xay ra su bie'n thidn hay bao toan eiia mdt sd 
dai lugng vat If. 

Dai lugng 

Ddng lugng 

/) - I'lC 

Ddng nang : 

>il'C' 

'~i' 

The nang hap ddn 

(mdc the nang 

tai mat dat). 

Bien thien 

Bidn thien ddng lugng ciia mdt 
vat chju tac dung ciia ngoai luc : 

\p = ill 

Bao toan 

Bao toan ddng lugng ciia 
mdt he cd lap : 

/1| -r P2 +...- khdng ddi 

—^ 
Bidn thien ddng nang cua mdt 
vat bang cdng A ciia ngoai luc 
tac dung ldn vat ; 

\\\, = \ 

The nang 

The nang dan hdi : 

ll = ~ki Mr 

(mde the narg tai trang thai 

khdng bid'n dang). 

Cdng eiia lue (trgng luc. luc dan hdi) bdng hidu sd 
the nang ddu trir di the nang eudi. 

Co nang bdng tdng ddng 
nang va thd' nang (hdp 
ddn, dan hdi). 

Nd'u khdng cd cac luc 
ma sat, luc can cua mdi 
trudng... thi ca nang 
(hap ddn, dan hdi) la 
mdt dai lugng bao toan : 

ll J + U I ^ iumg so 
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PHAN HAI 

NHIET HOC 
ko nhieu hien tugng lien quan den chuye'n ddng va tuong tac ciia cac phan tir. Nhiet hoc la mdt 
'trong nhung bp phan ciia Vat If hoc cd nhiem vu nghien ciru cac hien tugng nay. 

Jau con tnoi Cu-lum-Oi-a 
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NHIET HOC 

^ LIJC HOC 

^?k r u A T L O N G 

148 



CHUONG V 

Chat khi 

Chuong nay nghien ciru tfnh chat cua chat khf va cac qua trinh 
bie'n ddi trang thai ciia chat khf. 

Ca'u tao chat 

Thuydt ddng hoc phan tir 

chat khf 

Khi li tudng 

Cac qua tnnh Lien ddi trang 
thdi cua kh; i,' tudng va cac 
dinh luat tuong ifng 

PhU'Jng trinh trang thai ciia 

khi li tudng 

Khinh khi cau dung tronq nghien cUu khi u/anq. thuv van 
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C A U TAO CHAT 
THUYET DONG HOC PHAN TU 
CHAT KHI 

Hmh 28.1 

Hinh 28.2 Anh chiip cac nguyen 
tCr silic qua kmh hien vi hien dai 
(ktnh hien vi Iqc nguyen td). 

I - CAU TAO CHAT 

Nudc da. nudc va hai nudc ddu dugc eau tao tir 
Cling mdt loai phan tir la phan tir nudc. Nhung tai 
sao nudc da lai cd thd tfch va hinh dang ridng, nude 
cd thd tfch ridng nhimg hinh dang lai la hinh dang 
ciia binh chua, cdn hai nudc thi khdng cd ed thd tfeh 
ridng ldn hinh dang rieng (Hinh 28.1) ? 

1. Nhung dieu da hoc ve cau tao chat 

0 ldp 8 ta da bid't : 

— Cdc ehdi duqc cdu tqo tif cdc hqt rieng hiet Id 
phdn rr? " * ,• 

— Cdc phdn tif chuyen ddng khdng ngdng : 

— Cdc phdn tif chuyen dqng cdng nhanh thi nhiet 
do ciia vdt cdng cao '-'. 

Tuy nhidn, nd'u cac phan tir cau tao ndn vat 
chuyen ddng khdng ngimg thi tai sao vat (mdt hdn 
pha'n, mdt cai but chdng han...) lai khdng ra ra 
thanh timg phan tir ridng bidt, ma cii giii: nguyen 
hinh dang va the tfch ciia chiing ? 

(1) Cae hgt can tao nen ehdt rdn vd cae khi tra Id cdc ngiiycn tic. dtcac coi Id edc phdn tifdffn ni;iiycn tif. 
Niiiccfi ta dd .xdc dinh dicqe kich thuac vd khoi licern^ ctia phdn tic cdc ehdi khdc nhau. Phdn tie nuac 
chdiii; hgn. cd kich thicde Id 4.10~^" tn vd khdi lican^i 2.9.10'-'' ki;. Dc hinh dung diccrc kich ihicdc va 
khdi luqng cua phdn lie nhd he nhic the'ndo ta cd the diing hinh anh so sdnh sau ddy : Kich thuac vd 
khdi lihpig ciia qud cam so vcri idch thifdc vd khdi lifcmg ciia Trdi Dai thi' ndo thi kieh thifdc vd khdi 
liccrng ciia phan tie so vtxi kich ihicac vd khdi lifcmg eiia qua cam nhu ihe. 

(2) O nhici dd trong phdng l27"C) cdc phdn tie hidro chiiyc'ti dong rdi van td'c khodng I 900 m/s (ldn 
luni vgn tdc cua vien dan dang hay), con cdc phdn tie d.xi chuyen dgng vdi vein tde khoang 500 mis. 
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2. Luc tuong tac phan tir 

Cac vat ed thd gitr dugc hinh dang va thd tfch ciia 
chiing la do giifa eae phan tir cau tao ndn vat 
ddng thdi cd luc hut va lue ddy. Do ldn ciia nhirng luc 
nay phu thudc vao khoang each giua cdc phan tir. 

Khi khoang each gitra cac phan tu nhd thi luc 
day manh ban luc hiit, khi khoang each giua cae 
phan tir ldn thi luc hut manh hon luc ddy. Khi 
khoang each giua cac phan tir rat ldn (ldn ban nhidu 
lan kfeh thudc phan tir) thi luc tuong tac giira chiing 
coi nhu khdng dang kd. H I 

Di hinh dung duge su tdn tai ddng thdi ciia luc 
hiit va luc ddy phan tir, ngudi ta cd the diing md 
hinh sau day. 

H I Tai sao cho hai tbdi chi co 
mat day phang da dugc mai 
nhin tie'p xiic vdi nhau thi chung 
hilt nhau (Hinh 28.3) ? Tai sao 
hai mat khdng dugc mai nh in thi 
lai khong hiit nhau ? 

Coi hai phan tir dirng canh nhau 
nhu hai qua cau. I 

Coi lien ke't giOra hai phan tir 
nhu nnot 16 xo. Qcmmw^ 

1. Lb xo bi dan co xu hudng co 
lai: tdng hpp lire lien ke't phan tir Q ^ ^ y Q l T O T K K r ^ ^ 
la lire hilt. I 

2. Lb xo bi nen cb xu hudng dan 
ra : tong hpp luc lien ke't phan tir 
la lire day. 

Qmm^ 

3. Lb xo khong nen cung khong 
dan : cac phan tir co khoang 
each sao cho luc day va luc hut 
can bang nhau. 

<^^mmw^ 

Cha V .• Md hinh trdn chi eho phep hinh dung gdn 
diing su xuat hidn luc day va luc hiit phan tir; khdng 
cho thay ban chat cung nhu su phu thudc cua do ldn 
ciia luc nay vao khoang each giiia cac phan tir. Si 

Hinh 28.3 

IS Tai sao cd the san xuat thudc 
vien bang each nghien nhd duOc 
pham roi cho vao khudn nen manh ? 

Ne'u be ddi vien thudc rdi diing tay ep 
sat hai manh lai thi hai manh khdng 
the dinh lien vdi nhau. Tai sao ? 
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o 
0 

o 

o • o 

a) The khf 

a) The long b) 

ooooooo 
ooooooo 
ooooooo 
ooooooo 
ooooooo 
a) The ran 

Hinh 28 - Su sSp xe'p (a) va 
chuyen dqng (b) cua phan tCt a cac 
the khi, long, rSn. 

3. Cac the ran, long, khi 

Ta da bid't edc chat tdn tai d cdc the'' ' thudng gap la : 
the khf, the long va the rdn. Su khae nhau giQa cac 
the nay dugc giai thfch nhu the nao ? 

O the khf, cac phan tir d xa nhau (khoang each 
gida edc phan tir ldn gap hang chuc ldn kfeh thudc 
ciia ehiing). Luc tuong tae giiia cac phan tir rdt ye'u 
ndn cac phan tir chuyen ddng hoan toan hdn loan'^'. 
Do dd, chdt khi khdng co hinh dqng vd the tich 
rieng. Chdt khi ludn chiem todn hep the tieh cua 
binh chda vd co the nen duae de ddng. 

O the' rdn, cac phan tir d gan nhau (khoang each 
giiia cac phan tir chi vao cd kfeh thudc cua chiing). 
Lue tuong tae giiia cac phan tir chat rdn rat manh 
ndn giii dugc cac phan tir nay d cdc vj trf xdc dinh 
va lam cho ehiing ehi cd the,dao ddng xung quanh 
eae vi trf can bdng xae djnh nay. Do do, cdc viit rdn 
cd the tich vd hinh dqng rieng .xdc duih. 

The long dugc coi la trung gian giua thd' khf va 
the rdn. 

Luc tuong tae giiia cac phan tir d the long ldn 
hon luc tuong tac giira cdc phan tir d the khf ndn giu 
duge cac phan tir khdng chuydn ddng phan tan ra xa 
nhau. Nhd dd, chat long cd thd tfch ridng xac djnh. 
Tuy nhidn, luc nay chua dii Idn nhu trong chat ran 
dd' giir cdc phan tir d nhting vj trf xdc djnh. Cac phan 
tir d the long eung dao ddng xung quanh cac vj trf 
can bdng, nhung nhung vj tri nay khdng ed djnh ma 
di chuyen. Do dd chat long khong ed hinh dqng 
rieng md cd hinh dqng cua phdn binh ehifa nd. 

(1) Trong vdt li "the" cdn ggi Id "trgng thdi cdu tgc chdt" hodc "pha". 

(2) Tie "khi" (gas) trong ngon ngif ciia nhieu nudc ehdu Au co ngudn gdc tir chie Hi Lap "khaos ", cd 
nghia Id "hdn logn". 
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II - THUYET DONG HOC PHAN TU CHAT KHi 

1. No! dung CO ban cua thuyet dong hoc phan 
tu chait khi 

Thuyd't ddng hgc phan tir chat khf ra ddi vao nhirng 
nam ddu ciia the ki XVIII. Sau day la nhiing ndi 
dung ca ban cua thuyd't. 

Chat khf duge cau tao tir cae phan tir rieng re, ed 
kfeh thude rdt nhd so vdi khoang each giua chiing. 

Cae phan tir khi ehuyen ddng hdn loan khdng 
ngimg ; ehuyen ddng nay eang nhanh thi nhidt do 
chat khf eang eao. 

Khi chuyen ddng hdn loan cae phan tir khf va 
eham vao nhau va va cham vao thanh binh. 

Mdi phan tir khf va cham vao thanh binh tae 
dung ldn thanh binh mdt luc khdng dang kd, nhung 
vo sd phan tir khf va cham vdo thanh binh tac dung 
len thanh binh mdt luc dang ke. Luc nay gay dp suat 
cua chat khf len thanh binh. 

\ '•-. ^ -*' 0 \ 

Hmh 28. t Cac phan td khi chuyen 
dong hdn loan theo moi hirdng. 

^ \ 

\ \ 

/ 

I 

2. Khi ll tuong 

Vi eae phan tir khf d xa nhau nen thd tfch ridng cua 
cae phan tir khf rat nhd so vdi thd tfeh eiia binh 
chiifa. Vi the de don gian ta ed the bd qua the tfeh 
rieng ciia cac phan tir, coi chiing nhu cdc chat didm. 

Mat khdc, khi chua va eham thi lue tuong tac giua 
cae phan tir khf rat ye'u, nen eung ed the bd qua. 

Chat kill trong dd cdc phan tu duqc coi la cac 
chat diem vd chi tuong tdc khi va chqm ducrc goi 
la khi It lucmg. 

Hinh 28.6 Cac phan tdva cham vao 
nhau va va cham vao thanh binh. 
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Cau tao chat 

0 the; khi, luc tuong tac giua cac phan tir rat yeu nen cac phan t u chuyen dong 
hoan toan hdn loan. 

O the ran, luc tuong tac giira cac phan tu rat manh nen giu duoc cac phan tu d cac vi 
tri can bang xac dinh, lam cho chung chi cd the; dao ddng xung quanh cac vi tri nay. 

0 the long, lire tirong tac giira cac phan tu Idn hon o the khi nhung nho hon d th^ 
rdn, nen cac phan t u dao ddng xung quanh cac vi tr i can bdng cb the di chuyen duoc. 

Thuyet ddng hoc phan t u chat khi 

Chat khi duoc cau tao tu cac phan tir cd kich thudc rat nhd so vdi khoang each 
giua chung. 

Cac phan tu khi chuyen ddng hdn loan khdng ngung ; chuyen ddng nay cang 
nhanh thi nhiet dd chat khi cang cao. 

Khi chuyen ddng hdn loan cac phan tir khi va cham vao thanh binh gay ap suat 
len thanh binh. 

Chat khi trong dd cac phan t u duoc coi la cac chat diem va chi tuong tac khi va cham 
goi la khi li tuong. 

CAU HOI VA BAI TAP 

ll 

A. Chiiyen dpng khong ngUng. 

1. Tom tat npi dung ve ca'u tao chat. B. Giua cac phan tir co khoang each. 

2. So sanh cac the khi, long, ran ve cac mat c. Co liic dirng yen, co luc chuyen dpng. 

^^^ ^^ ' D. Chuyen dpng cang nhanh thi nhiet dp ciia 
- loai phan tir; vat cang cao. 

- tuong tac phan tir; 6. Khi khoang each giua cac phan tir rat nhd, thi 

- chuyen dpng phan tir. giifa cac phan tir 

3. Neu cac tfnh chat ciia chuye'n dpng cua phan tir. A. chi co luc hut. 

4. Oinh nghTa khf If tudng. B. chi co luc da'y 
C. cd ca luc hut va luc day, nhung luc day Idn 
hon luc hut. 

D. CO ca luc hut va luc da'y, nhung luc da'y nho 

5. Tinh chat nao sau day khong phai la ciia hon luc hut. 
phan tir ? Chpn dap an dung. 
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7. Tinh chat nao sau day khong phai la ciia phan 
tir CLia vat chat o the khi ? 

A. Chuye'n dpng hdn loan. 

B. Chuye'n dpng khong ngUng. 

C. Chuyen ddng hdn loan va khong ngUng. 

D. Chuyen dpng hon loan xung quanh cac v| 
tri can bdng cd dinh. 

8. Neu VI du chirng to giua cac phan tir co luc 

hilt, luc ddy. 

PLASMA 

Trong long Mat Troi, nhiet do len tai hang chuc trieu dp. O nhiet dp nay vat chai khong ton 
tai dudi ba trang thai ca'u tao chai thuanp gap la khi, long va ran ma ton tai dual mpt trang thai 
dac biet goi la plasma. Trent; tr.m,' ihai plasma, \at chai khong ton tai duai dang cac nguyen 
tir va phan tir ma dirai dang cac ion mang dien. Tren Trai Dai, trang thai plasma rai hiem ; tuy 
nhien, trong vu tru lai co tai tren 99% vat chai dang ton tai duai dang plasma. 

Hinh 28.7 Trang thai plasma tren 
Trai Dai tU mqt vu no nhiet hach. 

Hinh 28.8. Trang thai plasma tren Mat Trai. 
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:̂ -/ QUA TRlNH DANG NHIET 
DINH LUATBOI-LO-MA-RIOT 

Thf nghiem mo ta d Hinh 29.1 cho thay khi the ti'ch ciia 
mpt luang khi giam thi ap suat tang, nhung chua cho biei 
moi lien he dinh luang giua ap suai va the tich ciia mot 
luang khf. 

Lam the nao de tim duac moi lien he nay ? 

R6-bdt Boi-la 
(Robert Boyle, 1627 -1691) 

Nha vat li ngudi Anh 

X 

J^ 
nr 

Hinh 29.1 

I - TRANG THAI VA QUA TRINH BIEN 001 
TRANG THAI 

Trang thai cua mdt lugng khf dugc xac djnh bdng 
the tfch V, dp suatp va nhidt do tuydt dd'i 7 ' ' ' . 

Nhiing dai lugng nay duge ggi la cac thdng sd 
trqng thdi ciia mat luqng khi. Gitra cac thdng sd 
trang thai ciia mdt lugng khf cd nhung mdi lidn he 
xae djnh. Lugng khf cd the chuydn tir trang thai nay 
sang trang thai khae bdng cac qud trinh hien ddi 
trqng thdi, ggi tdt la qua trinh. 

Trong hau hdt cac qua trinh tu nhidn, ca ba thong 
sd trang thai ddu thay ddi. Tuy nhidn eiing cd the 
thuc hidn dugc nhtmg qua trinh trong dd chi cd hai 
thdng sd bie'n ddi, edn mdt thdng sd khdng doi. 
Nhtrng qua trinh nay dugc ggi la ddng qud trinh. 

Ngudi ta cd thd' diing thf nghiem dd nghidn eiiu 
cac ddng qua trinh, tim ra mdi lien he giira timg cap 
thdng sd. tir dd xay dung phuang trinh md td mdi 
lidn he ddng thdi ea ba thdng sd. 

(I) Nine* d': iuye; il->i Id nhiet d<) theo nhiet giai Ken-vin, ed dim vi Id kenvin, ki hieu Id K 

T (K, -'-- :?< !- ,' :v?ni Vdt I, H). 

156 



II - QUA TRlNH DANG NHIET 

Qua trinh hien doi trang thdi trong dd nhiet do 
duqc gid khong doi goi la qua trinh ddng nhiet. 

OINH LUAT BOI-LO - MA-RI-OT 

1. Oat van de 

Ttr nhiing quan sat hdng ngdy va nhung thf nghidm 
don gian nhu thf nghidm d Hinh 29.1, ta thay khi 
nhiet do khdng ddi, nd'u the tfeh ciia mdt lugng khf 
giam thi dp sua't ciia nd tang. Nhung lieu dp suat cd 
tang ti Id nghjch vdi thd tfch khdng ? 

Di tra ldi cau hdi nay ta phai dua vdo thi nghidm. 

2. Thi nghiem 

Thf nghidm ve d Hinh 29.2 cho phep do cac gia trj 
ciia dp suat khi thd' tfch ciia mdt lugng khf thay ddi, 
cdn nhidt do khdng thay ddi. Dua vao dd ta cd thd 
tra ldi dugc cau hdi trdn. 

Nd'u P ~ -TT thi pV = hdng so 

pV 

Kei qud thi nghiem 

Bang 29.1 

Th^tfch V(cm3) 

20 

10 

40 

30 

Apsuatp(105Pa) 

1,00 

2,00 

0,50 

0,67 

Hinh 29 Sa do thi nghiem qua 
trinh dang nhiet 

D..'.,: ;dy ,' i! i.,i-!jng (2) xuong hoac keo 
Dit-tcng len de lam May ddi thei tich 
'hong khi trong xiianh il) Su thay dbi 
"..• suai cua khong kh :rong xJanh duoc 
"han biei nhoap ke (3i 

' W Hay tinh cac gia trj cOa ti'ch 
pVd Bang 29.1 va riit ra ket luan 
ve dudoan. 

^ ^ Hay dung cac sd lieu trong 
bang ke't qua thf nghiem de ve 
dudng bieu dien su bie'n thien cua 
p theo V trong he toa dp (p, V). 

— Tren true hoanh : 1 cm img vdi 
10cm3. 

Hi; .f < 

— Tren true tung 
0,2.105 Pa. 

1 cm img vdi 
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^' ' ' " 3. Ojnh luat B6i-lo - Ma-ri-6t 
Duai ap suat !()'' Pa mot lugng khi co 
thd tfch la 10 lit. Tfnh the ti'ch ciia luong 
khi nay khi ap suat la 1.25.10'̂  Pa. 
Biei nhiet do duoc giir khong dcii. 

Giai : 

Trgng thai 1 

/>, = UP Pa 

\ , = 10/ 

Trgng thdi 2 

p.= 1.25. HP Pa 

\ •, = •'! 

Theo dinh luat B6i-lo — Ma-ri-6t 
ta CO : 

Do do : 

r, = 

Pd\ =P2^'2 

/ ' | 1 | 1.00.10 

P, 1.25 

V, = 8 1it 

p» 

Trong qud trinh dang nhiet eua mot lucmg khi 
nhai dinh, dp sudt ti le nghich vcri the tich. 

p ~ — hay pV = hdng sd (29.1) 

Djnh luat trdn dugc nha vat If ngudi Anh Bdi-lo 
(Boyle, 1627 - 1691) tim ra nam 1662 va nha vat If 
ngudi Phap Ma-ri-rii (Mariotte, 1620 - 1684) eung 
tim ra mdt each ddc lap vao nam 1676, ndn duge 
ggi la djnh luat Bdi-la - Ma-ri-dt. 

Ndu ggi /?,. V'l la dp suat va the tfch ciia mpt 
lugng khf d trang thai 1 ; p^. Vj 'd dp suat va the tfeh 
ciia lugng khf nay d trang thai 2, thi theo djnh luat 
Bdi-la - Ma-ri-dt ta cd : 

P\^\=P2^2 (29.2) 

IV - OUONG DANG NHIET 

Dudng bieu dien sU bien thien ciia dp sudt theo the 
tich khi nhiet dtp khdng ddi gqi Id duirng ddng nhiet. 
Trong he toa do (/;, V) dudng nay la dudng hypiebol. 

IJhg vdi cae nhiet do khdc nhau ciia cting mdt lugng 
khf cd cac dudng dang nhiet khae nhau (Hinh 29.3). 

Dudng ddng nhidt d trdn irng vdi nhidt do cao 
Htnh 29 3 ^^'^ dudng dang nhidt d dudi. 

Trang thai cua mot luong khi duoc xac dinh bang cac thdng sd trang thai : ap sudt 
p. the tich V' va nhiet do tuyet ddi T. 

Qua tnnh dang nhiet la qua trinh bien ddi trang thai khi nhiet dd khdng ddi. 

Dinh luat Bol-lo - Ma-ri-6t Trong qua tnnh dang nhiet cua mdt luong khi nhait dinh, 
ap sudt b le nghich voi the tich 

1 
p ~ — ^ pV = tiang so 

. 2 toa do (p, V) duong dang nhiet la duong hypebol. 
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CAU HOI VA BAI TAP 

1. Ke ten cac thdng sd trang thai ciia mpt lugng khf. 

2. The nao la qua trinh dang nhiet ? 

3. Phat bieu va vie't he thUc cua dinh luat 
B6i-l0 - Ma-ri-dt. 

4. Dudng ddng nhiet trong he toa dp (p, V) cd 
dang gi ? 

7. He thirc nao sau day phii hgp vdi dinh luat 
Bdi-lo - Ma-h-d't ? 

A.p^V^=P2V2. 
V V 

D.P~V. 

5. Trong cac dai lugng sau day, dai lugng nao 
khong phai la thdng so trang thai ciia mpt 
lugng khf ? 

A. The tfch. B. Khdi lugng. 

C. Nhiet dp tuyet ddi. D. Ap suat. 

6. Trong cac he thirc sau day he thirc nao khong 
phii hgp vdi dinh luat Bdi-lo - Ma-ri-dt ? 

1 1 
A . p ~ - . B.V~-. 

C . V - p . D.p.V.^p^V^. 

8. Mpt xilanh chira 150 cm^ khf dap sua't 2.10^ Pa. 
Pit-tdng nen khf trong xilanh xud'ng cdn 
100 cm^. Tfnh dp sua't ciia khi trong xilanh luc 
nay, coi nhiet dp nhu khdng ddi. 

Mpt qua bong co dung tfch 2,5 Ift. Ngudi ta 
bom khdng khf d ap suat 10^ Pa vao bong. 
M6i lan bom dugc 125 cm'̂  khong khf. Tfnh ap 
sua't ciia khong khf trong qua bdng sau 45 lan 
bam. Coi qua bong trudc khi bom khdng co 
khong khf va trong khi bom nhiet dp ciia 
khdng khf khdng thay dd'i. 

159 



^ 

-^ 

Qf) Q U A TRINH DANG TICH 
iLU D INH LUAT SAC-LO 

If 
Htnh 30.1 

^: Nudc 
^ nong 

Thi nghiem ve 6 Hinh 30.1 cho phep ta rut ra nhan xet 
gi ve moi quan he giira ap suai va nhiet do khi the tfch 
khong doi ? 

Hmh 30.2 

C-',' dinn VI iri cua pit-iona 'le o\c rno the 
: c: Khi t'ong xiianh khong dCi 3ung njac 
nooQ fronq Omh de thay doi nhiet do cua 
<hi 'rc'̂ Q X ia''". S;; may ddi ap suat cua 
Mil t.'ong xilanh dao-; do ogna ap ke 

[ ? ' Hay tinh cac gia tri cua -

d Bang 30 .1 . TU do riit ra mdi 
lien be giua p va 7 trong qua 
trinh d ing tfch. 

! - OUA TRINH DANG TJCH 

Qud trinh bien ddi trqng thdi khi the tich khdng ddi 
Id qud trinh ddng tich. 

W - OINH LUAT SAC-LO 

1. Thi nghien- Thf nghidm d Hinh 30.2 cho phep 
theo doi su thay ddi dp suat ciia mdt lugng khf theo 
nhidt do trong qua trinh ddng tfch. 

Kei qud thi nghiem 

Bang 30.1 

P T E. '• 
(105 Pa) (K) T J 

1,00 301 

1,10 331 

1,20 350 

1,25 365 
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2. Oinh luat Sac-lo 

Vr — = hdng sd, nen p ~T 

Trong qua trinh ddng deh cua nwt luqng khi nhat 
dinh. dp sum ti le thuan voi nhiet clo tuvet din. 

— = hdng s6' (30.1) 

Phat bilu trdn la mdt trong nhilu each phat bidu 
ciia dinh luat Sac-la (Charles, 1746 - 1823, nha vat 
If ngudi Phap). 

Ggi py, rJ la dp sua't va nhidt dd tuydt dd'i cua 
mdt lugng khi 6 trang thai 1 ; ^2 va T2 la ap sua't va 
nhidt dd cua lugng khf nay d trang thai 2. Ta cd : 

Pt _ P2 
(30.2) 

Vi du : 
Tfnh ap suSi ciia m6t luang khi 
a SÔ C, biSi ap suat a 0°C la 
1,20.10̂  Pa va tĥ  ti'ch khi khong ddi. 
Gidi: 
Trgng thdi 1 

p , = 1,20.105 Pa 

T^ = 273 K 

VI th^ tfch khf 
P, P2 

r, ' T^ 

0. = ^'^^ = 

Trgng thdi 2 

T2 = 273 + 30 

= 303K 

P2 = ? 
kh6ng ddi n^n : 

1,20.10^303 

273 

P2= 1,33.10̂  Pa 

Si Hay dung cac so lieu trong 
b^ng ket qua thi nghiem de ve 
dudng bieu dien sU bie'n thien cua 
ap su^t theo nhiet do tuyet ddi 
trong he toa do (p, 7) 

— Tren true tung 1 cm dng vdi 
0,25.105 Pa. 

— Tren true hoanh 1 cm dng 
vdi SOK. 

Ill - OUONG DANG TICH 

Duirng hieu dien su bien thien eua dp sued 
then nhiet dq khi the tich khong ddi gqi Id dudng 
ddng tich 

LSig vdi cac the tich khae nhau ctia cung mdt 
lugng khf ta cd nhirng dudng ddng tfch khdc nhau 
(mnh 30.3). Dudng a trdn iing vdi thi ti'ch nhd han. 
HO 

v,<v, 

T(K) 

Hmh 30 3 

* Dudng bieu diln n^y cd dac 
diem gi ? 

I I A - V A T L l 10 161 



Qua trinh bien ddi trang thai khi thei tich khdng ddi la qua trinh ddng tich. 

Oinh luat Sac-lo : Trong qua trinh ddng tich ciia mot lupng khi nhat dinh, ap suat ti 
le thuan vdi nhiet dd tuyet ddi. 

p 
p ~T => - - hang so 

Trong he toa dd (p,T) duong dang tich la duong thdng ma neu keo dai se di qua 
gdc toa do. 

CAU HOI VA BAI TAP 

' • C. Dudng thang khdng di qua goc tea do. 

1. The nao la qua trinh ddng tich ? Tim mpt vf du D. Dudng thang cat tme p tai diem p = pg. 
v^ qua trinh nay. 

- , , . , , ^ 6. He thirc nao sau day phii hop vdi dinh luat 
2. Viet he thuc lien he giura pva T trong qua trinn SacltJ'? 

ddng tich cua mot luong khi nhat dinh. Pi p, 
• A.p~t. B. — = — • 

3. Phat bî u djnh luat Sac-lo. "̂1 T^ 

^^ C.-^^hdngsd. D,El = h. 

4. Trong cac he thirc sau day, he thirc nao 
khong phii hgp vdi dinh luat Sac-lo ? 7. Mpt binh chiia mpt lugng khi d nhiet dp 30°C 

A. p - I B. p ~ f. va ap suat 2 bar. (1 bar = 10̂  Pa). Hoi phai 

n . P P '^"9 "^'^^ ^^ '̂ '̂  **̂  ̂ ^° ^^^^^ ^^ ^^ P̂ ^"^* 

'1 '2 

C. - = hangsd D. - 1 = - ^ . tang gap doi? 

Trong he toa dp (p, 7), dui 
sau day la dudng dang tfch '^ 

A. Dudng hypebol. 

B. Dudng thing keo dai qua gdc toa dp. khong khf trong Idp xe luc nay 

^. , ^. , ^, , , , - 8. Mot chiec lop 0 to chua khong khi CO ap suat 
Trong he toa do p, 7 , duong bieu dien nao ^ ;. , ,.., ^. ^ , „ ^ „ , . ^ . u 
CO,, ^^,it^ A,r,^ A- .- u o 5 bar va nhie dd 25°C. Khi xe chay nhanh, sau day la duong dang tich ? ,.. , • ;, ^ ,..., ^. , '[. lop xe nong len lam cho nhiet dp khong khi 
A. Dudng hypebol. (̂ ^̂ g |̂ -p j^^g |g^ {^ ^QOQ jmh ap suat cua 
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c 
on PHUONG TRINH TRANG THAI 
•J^J C U A KHI Li TUONG 

Nhiing mot qua bong ban bep vao nuac nong, qua bdng phdng len nhucu (Hinh 31.1). Trong qua 
trinh nay, ca nhiet dp, the tich va ap suai ciia luong khi chira trong qua bong d^u thay doi. Vay 
phai diing phuong tnnh nao de xac djnh mdi lien he giira ba thong so ciia lugng khi nay ? 

I - KHI THUC VA KHi Ll TUONG 

NhCrng thf nghidm chi'nh xac cho tha'y, chat khf thuc 
(chat khi tdn tai trong thuc te nhu dxi, nito, cacbonic.) 
ehi tuan theo gdn dung cac dinh luat Bdi-la - Ma-ri-dt 
va Sac-la. Gia tri ciia ti'ch pV va thuong ^ thay ddi 

theo ban cha't, nhidt dd va dp sudt cua chdt khi. 

Chi cd khf If tudng la tuan theo diing cac dinh 
luat ve cha't khf da hgc. 

Tuy nhidn, su khae bidt giira khf thuc va khi If 
tudng khdng ldn d nhiing nhidt do va dp sudt thdng 
thudng. Do dd, trong ddi sd'ng va kT thuat, khi 
khdng ydu cdu do chi'nh xac eao, ta cd the dp dung 
cac dinh luat ve cha't khf If tudng dd tfnh dp sudt, thd 
tfch va nhidt dd cua khf thuc. 

II - PHUONG TRINH TRANG THAI CUA KHI 
Ll TUONG 

Dd lap phuang trinh nay ta chuyd'n lugng khf tir 
trang thai 1 (/?,, V ,, T,) sang trang thai 2 {p2, V-,, Tj) 
qua trang thai trung gian 1 ' ( / J \V^, T,) (Hinh 31.2) 
bang cdc ddng qua trinh da hgc trong cac bai trudc. 

m 
Dd dang ehiing minh dugc : 

PiVi _ Pi^i ^ py - hang sd (31.1) 

^ , 
'y^^^ 

Hmh 31.1 

(1) (2) 

PvVuT, Pi, Vi, Ti 

\ (V) / 
p;v2,T 

Hmh 31.2 

Sl — Lugng khi dugc chuyen tU 
trang thai 1 sang trang thai 1' 
bang qua trinh nao ? Hay vie't bieu 
thirc lien he giOra p^, V^ va p', \/2. 

— Lugng khi dugc chuyen tif 
trang thai 1' sang trang thai 2 
bang qua trinh nao ? Hay vie't bieu 
thirc lien he giQa p', 7., v^ Pj, T2. 

163 



P2 

Pl 

P' 

^^ 

-1 \ 

(2) 

. 

(1") Ta 

T , 

\^, Vs 1/ 

Hmh 31. Do thi biiu dien qua trinh 
bien d6i trang thai tren Hinh 31.2 
trong h$ toa do (p, V). 

Do ldn ciia hdng sd nay phu thudc vao khd'i 
lugng khf. 

Phuang trtnh (31.1) dugc nha vat li ngudi Phap 
C!a-pd-rdn (Clapeyron) dua ra nam 1834 va dugc 
ggi la phuang trinh trqng thdi ciia khi li tudng hay 
phucmg trinh Cla-pe-ron. 

Vi du : 
Mdt cai bom chua 100 cm-̂  khdng khi 
o nhiet d6 27°C va ap suSt 10^ Pa. 
Tinh ap sua't cua kh6ng khi trong bom 
khi khdng khi hi nen xudng cdn 
20 cm^ va nhiet dp tang len tdi 39°C. 

Gidi: 
Trgng thdi 1 

Pi = 10' Pa 

V, = 100 cm-̂  
7, = 273 + 27 

= 300K 

Trgng thdi 2 

7, = 273 + 39 
= 312K 

v., = 20 cm^ 

P. = ? 

TCr phucmg trinh trang thai ciia 
khi ll tuong : ,, 

7-, 

taco : P, = 
S^i 

V 

X 

O 

Hinh .'?•' 4 

H> + 

Pd\ 

T 
10\100.312 

20.300 

= 5.2.10'Pa. 

/ P i 

^^-'^Pz 

7(K) 

I I I -QUA TRiNH OANG AP 

1. Qua lrinh dfangap 

(dud lrinh bien doi trqng thai khi ap suat kliong 
doi goi Id qud trinh ddng dp. 

2. Lien he giira th€i tich va nhiet do tuyet doi 
trong qua trinh dang ap 

Tir phuang trinh -^1-i = ^2^^, ta tha'y khi p, = pj' 

nghla la khi dp suat khdng ddi thi : 

^ = :=r- => — = hang sd 
1 2 

(31.2) 

Trong qua trinh dang ap cua mot luqng khi nhat 
dinli. lite Uch ti le thuan vin nhiet do tuxet din. 

3. Ouxjng dang ap 

i lUiJiii; hieu dien su hien ihien cua ilie lu ii theo nhiet 
.... kfii iip '.uat kiiont> did goi Id diumc; doui; up. 

LSig vdi cac dp suat khdc nhau cua cung mdt lugng 
khf cd nhung dudng ddng dp khdc nhau (Hinh 31.4). 



IV - - D O KHONG TUYET D O I " 

Dd thi ve d Hinh 30.3 va 31.4 chd thdy nd'u giam 
nhidt dd tdi 0 K thi p = 0 va K = 0. Hon nira d nhidt 
dd dudi 0 K, dp sudt va th^ tfch se cd gid tri am. Dd 
la dieu khdng the' thuc hidn dugc. 

Do dd, Ken-vin da dua ra mdt nhidt giai bdt ddu 
bdng nhidt do 0 K ggi la do khdng tuydt dd'i. Cac 
nhidt dd trong nhidt giai eua Ken-vin ddu cd gid tri 
duong va mdi do chia trong nhidt giai nay ciing bdng 
mdi do chia trong nhidt giai Xen-xi-ut (Celsius). 

Chfnh xac thi do khdng tuyet dd'i thap hon 
-273°C mdt chiit (vao khoang -273,15°C). Nhidt 
dd tha'p nha't ma con ngudi thuc hidn dugc trong 
phdng thf nghidm hidn nay la 10"^ K. 

Phirong trinh trang thai cua khi ti tudng : 

pV ^- - P/l P2^2 
= hang so — -'"i h 

Trong qua trinh dang ap cua mdt lupng khi nhat dinh, the tich ti le thuan vdi nhiet 
dd tuyet doi. ^ y 

Pi=P2-^ -- = -
^1 ^2 

CAU HOI VA BAI TAP 

1, Khil i tudng la g i? 1. Qua trinh d ing nhiet a) ^ 
1 ^2 

2 

^2 

2. Lap phuong trinh trang thai cua khi li tudng. ^ v v. 
, , , A.4^ - ' u ' . ,u - 2. Qua trinh dang tich b) ^ 

3. Vi^t he thirc cua su no dang ap cua chat khi. ^ ' 7̂  

W^ 3. Qua trinh dang ap c) p^.^ = p^V^ 

4. Hay ghep cac qua trinh ghi bfen trai vdi cac 4 Q^a trinh bat ki d) ^ = - ^ 
phuong trinh tudng umg ghi b§n phai. 7"i T^ 
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5. Trong he tea dd (V', 7), dudng bieu dien nao 

sau day la dudng ddng ap ? 

A. Dudng thdng song song vdi true hoanh. 

B. Dudng thdng song song vdi tnjc tung. 

C. Dudng hypebol. 

D. Dudng thing keo dai di qua goc tea dp. 

6. Mdi lifen he giifa ^p suat, the tich, nhiet 66 cua 
mPt lugng khf trong qua trinh nao sau dSy 
khong dugc xac dinh bang phuong trinh trang 
thai cua khi li tucmg ? 

A. Nung nong mPt lugng khi trong mpt binh 
day kin. 

B. Nung nong mdt lugng khf trong mpt binh 
khdng day kfn. 

C. Nung nong mpt luong khf trong mPt xiianh 
kfn CO pit-tdng lam khi ndng l&n, nd ra, day 
pit-tdng di chuyen. 

D. Diing tay bop Idm qua bong ban. 

7. Trong phdng thi nghi6m, ngudi ta di^u ch^ 

dugc 40 cm^ khf hidrd d ap suat 750 mmHg 

va nhiet dp 27°C. Tinh the ti'ch cua lugng khi 

tren d dieu kien chua'n (ap suat 760 mmHg va 

nhiet dd 0°C). 

8. Tfnh khdi lugng rieng cua khdng khi a dinh niii 

Phang-xi-pang cao 3 140 m. Biet rdng m5i 

khi l§n cao them 10 m thi ap sua't khi quyen 

giam 1 mmHg va nhiet dp tren dinh niii la 2°C. 

Khdi lugng rieng cua khong khi d dieu kien 

chua'n (ap suat 760 mmHg va nhiet dp 0°C) 

Ia1,29kg/m3. 

EmcobiSt? 
1. Mdt sd nhi^t do theo nhi^t giai Ken-vin 

Vu tru khi bi t dau hinh thanh (each day khoang 15 ti nam) 

Nhiet do cao nhait'thuc hien duoc bdng thi nghiem (1990) 

Tam cLia Mat Trai 

Day toe bong den dang sang 

Ngon Ida do 

Hai nudc dang soi (d ap suai chuan) 

Nhiet do cao nhai ma cac tram khf tupng a Trai Oat do duoc 

Nhiet dp thap nha't ma cac tram khi tupng d Trai Oai do duac 

Cathe nguai binh thuong 

Nuac da dang tan (d ap suai chuan) 

Nhiet dp thap nhai thuc hien duac bdng thi nghiem (1995) 

Nhiet do (K) 

1 0 " 

109 

10" 

3 000 

1 273 

373 

330 

184 

310 

273 

0,00001 7 
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2. BAng sau day cho th^y si/ti^n tri^n cua cAc nghifin cihi trong hon mOt th^ kl qua nhdm tl^n 
tdi "do khdng tuy$t ddi" 

N5m Ten nha bae hoc i Nhiet do dat dugc 

L * ^ i 

1883 I ^'•o-ble-xki (Wrobleski), nguoi Ba Lan 77 3 K 
I O-lo-day-ki (Olozeiki), ngudfi Ba Lan 

I 

1898 Di-ua (Dewar), nguai Anh 20 4 K 

, , q ,n I Deb-va (Debve), ngudi Ha Lan 

j i Du-gon (Dougall), ngudi MI ^'-^^ ^ 

1950 On-net (Onnes), ngudfi Ha Lan lOmK 

1983 Fro-sa-ti (Frosati), ngudi Ha Lan ' 2 mK 

1995 E-ri'c Co-nen (Eric Cornell), nguai MT 
Can Vi-man (Carl Wieman), nguai MT 0,017 mK 
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r 6 N G K̂ T CHUONG V 

/ CHAT KHi 

I - THUYET DONG HOC PHAN TU CHAT KHI 

Cha't khi dugc ca'u tao tti cac phan tir cd kich thudc rat nhd so vdi khoang each 
giOa chung, 

Cac phan tir khf chuydn ddng hdn loan khdng ngiimg ; chuydn ddng nay cang 
nhanh thi nhidt dd cha't khf cang cao. 

Khi chuyen ddng hdn loan, cac phan tu khi va cham vao thanh binh va gay ap su t̂ 
len thanh binh. 

II - KHi Li TUONG 

Khi ll tudng la khf tuan theo diing cac dinh luat Bdi-la - Ma-ri-dt, Sac-lo. 

III - CAC QUA TRiNH BIEN OOl TRANG THAI CUA KHI L! TUONG 

Phuang trinh trang thai ciia khf If tudng 

m = hang sd 

Qud trinh ddng nhiet 

T = hdng sd 

Qua trinh ddng tfch 

V = hang sd' 

/'!' = hang sd - /)|11 = p-,\'d — = hdng sd => — E2. 
T 

Qua trinh ding ap 

p = hdng sd 

— = hang so ^ 
T T 77 

7 o •v , o^ 
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CHUONG VI 

Co so cua 
nhiet dong luc hoc 

Nhlfet (36ng lire hoc nghifen ciru cac hifen tugng nhifet v6 mat nang lugng va bien ddi nang lugng. 

• Ndi nang va su bi^n thidn ndi nang 

• Nguyen li I nhigt ddng luc hoc 

• NguySn li II nhifet ddng lire hoc AU=Q^A 
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Ndi NANG VA SU BIEN THIEN 
NOI NANG 

Neu CO ngudi hdi em phdn Idn nSng lupng dang dugc con ngudfj su dung la dang nSng lupng 
nao thi chdc em s6 nghT tdi dien nSng, ca nang hocic ndng luong nguyen tu, chir it nghT tdi npi 
nang. Ay the ma phan Ion nang lupng cpn ngudi dang su dung lai duac khai thac chinh tt/ nang 
lupng nay. Vay npi nang la gi ? 

I - N O I N A N G 

H I Hay chiJfng to ndi nSng cua 
mdt vat phu thudc vao nhiet do 
v^ the tich cua vat: 

U = f(T, V) 

B 3 Hay chiJfng to ndi nang cua 
mdt lugng khi li tudng chi phu 
thudc nhiet do. 

170 

1 . Npi nang la gi ? 

Do cac phan tu chuyd'n ddng khdng ngtoig ndn 
chiing cd ddng nang. Ddng nang phan tvr phu thudc 
vac van td'c ciia phan tit. 

Do giua cac phan tir cd luc tuang tac ndn ngoai 
ddng nang cac phan tvr cdn cd the nang tuong tac 
phan tu, ggi tat la the ndng phdn tu. The nang phan 
tvr phu thudc vao sir phan bd cac phan tu. 

Trong nhiet dong luc hoc, nguoi la goi tdng 
ddng ndng vd the ndng eua cdc phan tti cau lao 
nen vat Id noi iwng eua vqt. 

Ndi nang ciia vat dugc ki hidu bang chii V va co 
don Vila jun (J). HB; ^ 

2. 0 6 bien thien noi nang 

Trong nhidt ddng luc hgc ngudi ta khdng quan tam 
dd'n ndi nang cua vat ma quan tam dd'n dtp bien thien 
noi ndng (AU) ciia vat, nghla la phdn ndi nang tang 
thdm ldn hay giam bdt di trong mdt qua trinh. 



II - CAC CACH LAM THAY DOI NOI NANG 

0 ldp 8 ta da biet cd hai each lam thay ddi ndi nang 
la thuc hidn cdng va truyen nhidt. 

1. Thtrc hien cong 

Hinh 32.1 la hai each thuc hidn cdng dd' lam thay 
ddi ndi nang. Khi thuc hidn cdng dd cg xdt mid'ng 
kim loai trdn mat ban thi midng kim loai ndng Idn. 
Ngi nang eiia mid'ng kim loai da thay ddi. 

Khi thuc hidn cdng dd an xud'ng manh va nhanh 
pit-tdng cua xilanh chiia khi, thi the tfch khf trong 
xilanh giam ddng thdi khf ndng ldn. Ndi nang cua 
khf da thay ddi. 

Cdc qua trinh lam thay ddi ndi nang nhu trdn 
duge ggi la qud trinh thuc hien cong, edn ggi tat la 
sir thuc hidn cdng. Trong qua trinh thuc hidn cdng 
ed su chuydn hod ttr mdt dang nang lugng khae 
(d cac vf du trdn la co nang) sang ndi nang. 

2. Truyen nhiet 

a) Qud trinh truyen nhiet 

Cung cd thd lam cho mid'ng kim loai. khf trong 
xilanh ndng ldn bdng cdch eho tid'p xiic vdi mdt 
ngudn nhidt (Hinh 32.2a va b). Khi dd ndi nang eua 
mid'ng kim loai, khf trong xilanh eving thay ddi. 

Qua trinh lam thay ddi ndi nang khdng cd su 
thtrc hidn cdng nhu trdn ggi la qud trinh truyen 
nhiet, cdn ggi tdt la su truydn nhidt. 

Trong qua trinh truydn nhidt khdng cd su chuyen 
hod nang lugng tvr dang nay sang dang khdc, chi cd 
su truydn ndi nang tir vat nay sang vat khdc. 
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a) tiguai the] ten dang nung do thanh sSt 

^ ^ ^ . O ^ i F 

1 w^SS^rSr 

^^:^h 

tC^^!^^^'^'''" 
^^T. 

mm^ 
Ml 

• '-^ 
b) Canh bai biin luc l\^St Trai mqc. 

c) Hoc sinh dun nudc lam thi nghi§m. 

Hinh 32.3 

S 3 Hay so sanh su thuc hien 
cdng va sU truyen nhiet; cdng va 
nhiet lugng. 

ffi Hay md ta va neu ten cac 
hinh thdc truyen nhiet frong cac 
hien tuang ve d Hinh 32.3. 

h) Nhiet lucTng 

So do do bid'n thidn cua ndi nang trong qua trtnh 
truydn nhidt la nhiet lucmg (cdn ggi tat la nhiet). 

AU = Q (32.1) 

At/ la dd bidn thidn ndi nang ciia vat trong qua 
trinh truyen nhidt ; Q la nhidt lugng vat nhan dugc 
tir vat khae hay toa ra cho vat khdc. 

O ldp 8 ta da hgc cdng thdc tfnh nhidt lugng ma 
mdt lugng chat rdn hoac long thu vao hay toa ra khi 
nhidt dd thay ddi : 

Q = mcAr (32.2) 

trong dd : 2 la nhidt lugng thu vao hay toa ra (J); m la 
khd'i lugng (kg) ; c la nhidt dung ridng ciia chdt 
(J/kg.K); Ar la dd bid'n thidn nhiet dd ("C hoac K).<') 

S\ ;tZ] 

> s^ 
Trong nhiet ddng luc hoc, ndi nang ciia mdt vat la tdng ddng nang va the nang ciia 
cac phan tu cau tao nen vat. Ndi nang ciia mdt vat phu thudc vao nhiet dd va th§ 
tich cua va t : U= f(T, V). 

Cd th^ lam thay ddi ndi nSng bdng cac qua trinh thuc hien cdng, truyen nhiet. 

Sd do dd bien thien not nang trong qua trinh truyen nhiet la nhiet luong. 

Nhiet luong ma mdt lucng chat rdn hoac Idng thu vao hay toa ra khi thay ddi nhiet 
dd duoc tinh bdng cdng thiic : ^ . 

Q=mcAt 

(1) Khdc vdi chdt long vd chdt rdn, nhiet dung rieng ctia chdt khi cdn phu thugc vao qud trinh truyen nhiel 
Id qud trinh ddng tieh hay ddng dp. 
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CAU HOI VA BAI TAP 

lri« 

1. Phat bieu dinh nghla ndi nang. 

2. Npi nang cua mpt lugng khi li tudng co phu 
thu6c vao thd tich khi khong ? Tai sao ? 

3. Nhiet lugng la gi ? Viet cdng thiic tinh nhiet 
lugng vat thu vao hay toa ra khi nhiet dp cua 
vat thay ddi. N6u ten va don vi ciia cac dai 
lugng trong cdng thurc. 

4. N6i nang cua mdt vat la 

A. tdng ddng nang va th^ nang cua vat. 

B. tdng ddng nang va th^ nang cua cac phan 
tif cau tao R6n vat. 

C. tdng nhiet. lugng va co nang ma vat nhan dugc 
trong qua trinh truy§n nhiSt va thuc hien cdng. 

D. nhi§t lugng vat nhan dugc trong qua trinh 
truySn nhifet. 

Chpn dap an dung. 

5. C û nao sau day noi v l ndi nang laWidfig ddng? 

A. Ndi nang la mpt dang nang lugng. 

B. Npi nang co the chuyen hoa thanh cac 
dang nang lugng khae. 

C. NPi nang la nhi^t lugng. 

D. Ndi nang cua mpt vat co thi tang l#n, giam di. 

6. cau nao sau day noi v l nhifet lugng la khong 
ddng ? 

A. Nhi6t lugng la sd do dp tang npi nang ciia 

vat trong qua trinh truyen nhiet. 

B. Mpt vat liic nao cung co npi nang, do do liic 

nao cung cd nhi^t lugng. 

C. Don vi ciia nhidt lugng cung la don vj cua 

npi nang. 

D. Nhiet lugng khong phai la nPi nang. 

7. Mpt binh nhom khdi lugng 0,5 kg chira 0,118 kg 

nudc d nhiet dp 20°C. Ngudi ta tha vao binh 

mpt midng sat khdi lugng 0,2 kg da dugc 

nung nong tdi 75°C. Xac dinh nhiet dp cua 

nudc khi bat dau cd su can bang nhi6t. 

Bo qua su tmydn nhidt ra mPi tardng bdn ngoai. 

Nhidt dung ridng cua nhdm la 896 J/(kg.K) ; 

cua nudc la 4,18.10^ J/(kg.K) ; cua sat la 

0,46.103 J/(kg.K). 

8. Mdt nhidt lugng ke bang ddng thau khdi lugng 

128 g chijra 210 g nudc a nhidt dp 8,4°C. 

Ngudi ta tha mdt midng kim loai khdi lugng 

192 g da nung nong tdi 100°C vac nhidt lugng 

ke. Xac dinh nhidt dung ridng cua chat lam 

mieng kim loai, bidt nhidt dd khi bat dau cd su 

can bang nhidt la 21,5°C. 

Bo qua su truyen nhidt ra mPi trudng bdn 

ngoai. Nhidt dung ridng cua ddng thau la 

0,128.103 J/(kg.K). 

Em CQ^biet"? 

HIEU UNG NH\ KINH 

Hdng ngay Mat Trdi truydn xudng Trai Oat qua hinh thuc biic xa nhiet mpt lupng nang luong 
khdng Id, bdng 20 000 lan tong nSng lupng ma can nguai tieu thu. Nhd cd bau khi quyen, 
Trai Dat khong ha'p thu toan ijp birc xa nay ciia Mat Trai ma phan xa trd lai khpang mpt phan ba. 
CQng nho cd bau khi quyen ma mpt phan buc xa nhiet do Trai Oai phat ra lai dupc phan xa trd lai 
Trai Oat. Do dd, bdu khi quyen co tac dgng nhu mpt "nha kinh" bao ve Trai Oat, giir cho Trai Oat 
CO nhiet dp on dinh, thich hop vai si/ song cua con nguoi va cac sinh vat kbac tren Trai Oai. 
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Trong khi quyen, khi cacbonic (CO2) co vai tro quan trpng. No vira cho phep cac bin: xa nhiet 

ciia Mat Trai di qua khi quyen tdi sudi am Trai Oat, vira ngan khong cho cac buc xa nhiet cua 

Trai Oat thoat ra ngoai khi quyen, gop phan vao viec on dinh nhiet do cua khi quyen va Trai Oat'^'. 

Tuy nhien, trong the ki vua qua con ngudi da lam tang ham iuang khi CO^ trong khi quyen 

len rai nhieu do viec dot rimg, ddt nhien lieu, giam >.lien ticli iroiig ay xanh... Ciing voi su 
phat trien manh me cua cong nghe, luong nhien lieu bj dot chay de dimg trong cac nha may 
cQng nhu trong ddi sdng hdng ngay ciia con ngudi ngay cang tang nhanh lam cho ham lupng 
khi CO2 trong khi quyen cung khong ngimg tang nhanh. Viec ham lucmg khi CO2 trong khi 
quyen tang d in den viec lam tang "hieu ung nha kinh", lam cho lupng buc xa nhiet cua 
Trai Oai thoat duac ra ngoai khf quyen giam di, cdn lupng birc xa nhiet cua Trai Oat bi phan 
xa trd lai khi quyen lai tang ien. Kei qua la khi quyen va Trai Oat khong ngung nong len. Nhi§t 
dp trung binh ciia khi quyen trong may nam qua tang nhanh hon hdn so vai nhung thap ki dau 
CLia the ki trudc. Nhiet dp trung binh ciia khf quyen tang kep theo su thay dpi ve khi hau, gay 
ra bao lut, ban ban, tan bang tren cac dia cue... de doa su sdng ciia con ngudi va cac sinh vat 
khae tren Trai Odt. 

Nhan loai dang co gdng hei sire minh de on dinh hieu irng nha kinh bang each lam giam 
lupng khi thai do viec ddt nhien lieu vao khf quyen. Thang 6 nam 1992, dai dien ciia 162 quoc 
gia trong do co Viet Nam, da ki kei tai Hpi nghi thupng dfnh ve "Moi trudng va Phat trien" 
hpp tai Bra-xin mpt Cong uac qudc te nhdm kiem soat va giam bdt lupng khi thai gay hieu img 
nha kinh. Muc tieu ciia Cong udc la ha thap va on dinh ndng dp khi cacbonic trong khi quyen 
d mirc dp co the ngan chan duac tac dpng nguy hiem ciia hieu ung nha kinh doi vai con nguai 
va he sinh thai. Thang 12 nSm 1997, hpi nghi lan thu 3 ciia cac nuac ki Cong udc da hpp tai 
Ky-6-t6, cd do cua Nhat Ban, de kf Nghi djnh thu quy dinh muc thai khi cacbonic vao khf 
quyen cho cac nuac, dSc biet la cac nudc cd nen cong nghiep phat trien. Viet Nam la mpt 
trpng nhung nuac dau tien kf Nghi dinh thu nay. 

( D C cdc Idp sau chiing ta se biei hi/c .xg nhiet ciia Mat Trdi khdc bi/c .vg nhiet cUa Trdi Ddi. BUc xg 
nhiet ctia Mat Treri co hifdc sdng ngdn. cdn ciia Trdi Ddt cd birdc sdng ddi. 
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CAC NGUYEN Li CUA 
NHIET DONG LUC HOC 

Dong thai voi viec tim hieu ca che vi md cua cac hien tupng nhiet, ngudi ta tie'n hanh nghien 
cuu cac hien tupng nay d cap dp vT mb, dua tren ba khai niem ca ban la npi nang, cong va 
nhiet luang va da van dung thanh cdng nhung kei qua nghien cuu nay vao khoa hpe, cong 
nghe va dd'i song. Mpt trong nhung thanh tuu nghien cuu quan trpng nhai trong Unh vuc nay 
la viec tim ra cac nguyen If cua nhiet dpng luc hpe. 

NGUYEN Ll I NHIET OONG LUC HOC (NOLH) 

1. Phat bi^u nguyen li 

Nguydn If I NDLH la su van dung djnh luat bao toan 
va ehuyen hod nang lugng vao edc qua trinh bidn ddi 
trang thai cua nhiing dd'i tugng ca'u tao bdi mdt sd rdt 
ldn cac phan tir, nguydn tir. Nhung dd'i tugng ay dugc 
ggi la he nhidt ddng (ggi tdt la he). 

Ta da bid't, ndi nang ciia mdt he (la tdng ddng 
nang va the nang tuong tae ciia cae phan tir ciia he) 
cd the thay ddi bang hai each la truydn nhidt va thuc 
hidn cdng. Ndu he ddng thdi nhan dugc edng va 
nhidt thi theo dinh luat bao toan va chuydn hod 
nang lugng : 

Do bien thien nqi ndng eua he bang tong cong 
vd nhiet luqng md he nhan ducrc. 

A(/ = A + e (33.1) 

Day la mdt trong nhidu cdch phdt bidu nguydn 
If I NDLH. 

Vdi quy udc vd dau thfch hgp, he thde trdn ed the 
dimg dd didn dat cac qua trinh bid'n ddi trang thai 
khdc nhu he truydn nhidt, he thuc hidn edng ... 

Q>0 Q<0 

A>a^'^^^~-~ A<0 

Hmh 33.1 
Quy tfdc ve dau cua A va 0. 
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^i Xac dinh dau cua cac dai 
lugng trong he thirc cua nguyen li 
I NOLH cho cac qua trinh he thu 
nhiet lugng de tang ndi nang ddng 
thdi thuc hien cdng. 

S^ Cac he thdc sau day diln ta 
nhCfng qua trinh nao ? 

a) A(7 = Q khi Q > 0 ; khi Q < 0. 

b)AU = Akh\A>0; khi/\ < 0. 

c) AU = Q + /A khi Q > 0 va /A < 0. 

d) AU = 0 + >A khi Q > 0 va /A > 0. 

Quy udc \i da'u cua nhidt lugng va cdng 

Q > 0 : Hd nhan nhidt lugng ; 

2 < 0 : He truyin nhidt lugng ; 

A > 0 : He nhan cdng ; 

A < 0 : Hd thuc hidn cdng. 

Vi du : 

Ngucri ta cung ca'p cho khf trong m6t 
xilanh nam ngang nhifit luong 1,5 J. 
Khf nd ra d^y pit-t6ng di m6t doan 
5 cm vdi m6t lire co d6 ldn la 20 N. 
Tinh d6 hi6n thidn n6i nang cua khi. 

Gidi : 

C6ng ma chai khf thirc hien co 
d6 ldn la : 

A=Fl = 20.0,05 = 1 J 

VI khi nhan nhiet lugng va thuc 
hifin c6ng (A < 0), nfin theo nguydn 
li I NDLH, ta co : 

AL' = 2 + yl= 1,5- 1 =0,5 J 

I 

0 

Hmh 33.2 
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2. Van dung 

Cd the dung nguyen If I NDLH di tim hiiu \i su 
truydn va chuyen hod nang lugng, trong cac qua 
trinh bid'n ddi trang thai cua cha't khi. 

Sau day la vi du vd vide van dung nguydn li I 
NDLH vao qua trinh ddng tfch. 

Trong hd toa dd (p, V) qua trinh nay dugc bieu 
didn bang dudng thdng vudng gdc vdi true thi tich. 

Cho chat khi chuyen tir trang thai 1 (Pp V̂ j, Tj) 

sang trang thai 2 iP2i ̂ 2, T2) (Hinh 33.2). 

Hay chumg minh rdng, khi dd he thirc ciia 
nguydn li I NDLH cd dang : 

AU = Q 

Trong qua trinh ddng tfch, nhidt lugng ma cha't 
khf nhan dugc chi dung lam tang ndi nang. Qua 
trtnh ddng tfch la qua trtnh truyen nhidt. 



II - NGUYEN Ll II NHIET DONG LUC HOC 

1. Qua trinh thuan nghich va khong thuan ngtiich 

a) Qud trinh thudn nghich 

Keo mdt eon lac ra khdi vi trf can bang rdi tha ra. dudi tac dung 
ciia trgng luc eon lac se dao ddng. Neu khdng cd ma sat thi con 
Idc se chuydn ddng tir A sang B, rdi tir B trd vd A... (Hinh 33.3). 
Qua trinh trdn la mdt qua trinh thuan nghich. 

b) Qud trinh khdng thudn nghich 

Mdt am nudc ndng dat ngoai khdng khf se tu truydn nhiet eho 
khdng khf va ngudi dan eho tdi khi nhidt do eiia nudc bdng nhidt 
do ciia khdng khi. Tuy nhien. am nudc khdng the ttf lay lai nhidt 
lugng minh da truyen cho khdng khf dd trd vd trang thai ban ddu, 
mac dii didu nay khdng vi pham dinh luat bao toan va chuydn boa 
nang luimg. Ngudi ta ndi qua trinh truydn nhiet la mdt epid trinh 
khdng thudn nghich. 

Nhiet cd thd tu truyen tvr vat ndng ban sang vat lanh ban, nhung 
khdng the tu truydn theo chidu nguge lai tir vat lanh ban, sang vat 
ndng ban. Mudn thuc hidn "qua trinh ngugc" nay phdi diing mdt 
"may lam lanh", nghia la phai cdn den su can thiep tU hen ngc:>di. 

Mdt hdn da rai tir tren cao xudng. Khi dd ca nang ciia hdn da 
ehuydn hod ddn thdnh ndi nang cua hdn da va khdng khf xung 
quanh, lam cho hdn da va khdng khf xung quanh ndng len. Trong 
qua trinh nay, nang lugng dugc bao toan. Tuy nhidn. hdn da khdng 
thd tu lay lai ndi nang ciia minh va khdng khf xung quanh dd bay 
trd lai do eao ban ddu. mac dii didu nay khdng vi pham dinh luat 
bdo toan va chuydn hod nang lugng. Qua trinh chuydn hod 
nang lugng nay ciing la qua trinh khdng thuan nghich. 

Cdc thf nghiem cho thay, co nang cd the chuyen hod hoan 
toan thanh ndi nang, nhung ngugc lai, ndi nang khdng the 
chuydn hod hoan toan thanh co nang. Su chuyen hoa giua co 
nang va ndi nang cung la mdt qua trinh khdng thuan nghich. 

Nhu vay, trong tu nhien ed nhidu qua trinh chi cd the tu xay 
ra theo mdt ehieu xae dinh, khdng the tu xdy ra theo chieu 
ngugc lai mac dii dieu nay khdng vi pham nguydn If 1 NDLH. 
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R. CLAU-DI-UT 
(Rudolf Clausius. 1822- 1 

Nha vat li nguai Ddc 

S 3 Ve miia he, ngudi ta cd the 
diing may dieu hoa nhiet do de' 
truyen nhiet tU trong phong ra 
ngoai trdi, mac dii nhiet dp ngoai 
trdi cao hon trong phong. Hoi dieu 
nay co vi pham nguyen li I I NOLH 
khong ? Tai sao ? 

S. CAC-NO 
(Sadi Carnot. 1796 • 1832) 

Nha vat li ngirai Phap 

[ S Hay chirng minh rang, each 
phat bieu tren khong vi pham 
dinh luat bao toan va chuyen 
hoa nang lugng. 

2. Nguyen li il nhiet dpng luc hoc 

a) Cdch phdt hieu cua Clau-di-ut 

IShiet khong the tu truyen tu mqt vqt sang vqt 
ndng hon. 

Mdnh de trdn dugc Clau-di-iit, phat bidu vao nam 
1850, sau dd dugc coi la mdt each phat bieu ciia 
nguyen li 11 NDLH. Menh de nay khdng phu nhan kha 
nang truydn nhidt tir mdt vat sang vat ndng ban, chi 
khdng dinh la didu nay khdng the tu.xdy ra dugc. 

S ] 

b) Cdch phdt bieu ciia Cdc-nd 

Dong CO nhiet khdng the chuyen hod tdi ed nhiet 
luang nhdn duoe thdnh cdng co hqc. 

3. Van dung 

Nguydn If 11 NDLH cd thd dung de gidi thi'ch nhidu 
hidn tugng trong ddi sd'ng va ki thuat. Vi du : cd the 
dimg nguyen If 11 dd giai thi'ch nguyen tdc cau tao 
va hoat ddng ciia ddng ca nhiet. Mdi ddng ea nhidt 
ddu phai cd ba bd phan ca ban la : 

1. Ngudn ndng dd cung cap nhiet lugng ; 

2. Bd phan phat ddng gdm vat trung gian nhan nhidt 
sinh cdng ggi la tae nhan va cdc thidt bi phat ddng ; 

3. Ngudn lanh dd thu nhidt lugng do tac nhan toa ra. 
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Ngudn ndng cung cap nhidt lugng (?, cho bd 
phan phat ddng de bd phan nay chuyen hod thanh 
cdng A. Theo nguyen If 11 thi bd phan phat ddng 
khdng the chuyen hod ta't ca nhiet lugng nhan dugc 
thanh cdng ca hgc. Do dd. cdn ed ngudn lanh de 
nhan phdn nhidt lugng Q2 edn lai. chua duge 
chuyen hod thanh cdng (Hinh 33.4). 

Cung vi the ma hidu suat ciia ddng ca nhidt 

H = hr ludn nhd hon 1. 

Vi theo quy udc da'u, cdng sinh ra cd gia tri am, 
nen trong cdng thirc trdn ta vid't la gia tri tuydt dd'i 
ciia A dd hidu sua't ludn la mdt dai lugng sd hgc. 

Nguon nong 

Ol ^ / 
B6phan,, '^"<^i~^2 

phat dpng) r-

Qz [ 2 — ' 
f Nguon î nh ] 

Hmh 33.4 

Nguyen li I NDLH : Do bien thien ndi nang 
he nhan duoc. 

Quy udc ve dau 

0 > 0 

0 < 0 

A>0 

4 < 0 

AU=A 

: He nhan nhiet luong ; 

: He truyen nhiet luong ; 

He nhan cdng; 

He thuc hien cdng. 

ciia he bang tdng cdng va 

+ Q 

Nguyen li I I NDLH : Nhiet khdng th§ t u truyen t u mdt vat sang vat 

Odng co nhiet khdng th^ chuyen hoa tat ca 

nhiet luong ma 

ndng hon. 

nhiet luong nhan duoc thanh cdng co hoc. 

CAU HOI VA BAI TAP 

>.« , 1. Phat bieu va viet he thirc ciia nguyen |[ 

1 NDLH. Neu ten, don vi va quy udc dau cua 

cac dai luong trong he thUc. 

2. Phat bieu nguyen If 11 NOLH. 

3. Trong cac he thirc sau, he thirc nao di§n 
ta qua trinh nung nong khi trong mot binh kin 
khi bo qua su nd vi nhiet ciia binh ? 

k.AU = A', B.AU=Q + A', 

C. AL' = 0; D. AU=Q. 
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4. Trong qua trinh chat khf nhan nhiet va sinh trong mpt xilanh. Tfnh dp bie'n thien ndi nang 
cong thi 0 va /A trong he thdc AU-A + Q phai cua khi, bie't khi truyen ra mdi trudng xung 
CO gia tri nao sau day ? quanh nhiet lugng 20 J. 

A. Q < 0 va /̂  > 0 ; B. Q > 0 va /A > 0 ; 7. Ng^jg; jg truyen cho khi trong xilanh nhiet 

C. 0 > 0 va /\ < 0 ; D. Q < 0 va /!\ < 0. lugng 100 J. Khi nd ra thuc hien cdng 70 J 
c T- . , ^ . ,. . u • ,• u <Jay pit-tdng len. Tinh dd bie'n thien ndi nang 
5. Truong hgp nao sau day ung voi qua tnnh ^ Iw • » 

ddng tich khi nhiet do tang ? 
A. AL/ = Q vdi Q > 0 ; 8. Khi truyen nhiet lugng 6.10^ J cho khi trong 

B. AU = 0 + /\ vdi /A > 0 ; 
mdt xilanh hinh tru thi khi no ra day pit-tdng 

len lam the tich ciia khi tang them 0,50 m .̂ 
C. AU = Q + /A vdi /A < 0 ; j|-p^, ^Q jjigp (j.̂ igp ^^^ pg^g .̂Qg |̂ ĵ gjgj ^p 

D. AU = Q vdi 0 < 0. suat ciia khi la 8.10^ N/m^ va coi dp suat nay 

6. Ngudi ta thuc hien cdng 100 J de nen khi khdng ddi trong qua trinh khi thuc hien cdng. 

RuF^^ir^Hk 
OONr, rr-. •simCl V.A \ 'A,N DE 0 NHl^M M O I TRUONG 

Sir dung dpng ca nhiet luon gan lien vai viec khai thac cac nhien lieu nhu than da, ddu lira, 
khi dot... Viec car nguon nhien lieu tren dang can kiet dan la mpt nguy ca doi vai cupc song 
ciia can nguai. 

Tuy nhien, con mpt nguy ca nira ma cpn ngudi dang phai doi mat. Do la viec cac nhien 
lieu bi dat chay trong dpng ca nhiet dang lam 6 nhiem moi truang song ciia con nguai va cac 
sinh vat khat tren Trai Dai. 

Mpi dpng ca nhiet, ke ca nhung dpng co hien dai nhai ma can nguai hi vpng CP the che 
tao ra duac trong tuang lai, cung khang the chuye'n hpa hpan tpan nhiet luang do nhien lieu 
bi dot chay toa ra thanh cong ca hoc ma phai toa mpt phan nhiet lirpng nay vaa khi quye'n. 
Nhiet lugng do cac dpng ca nhiet thai vao khi quyen lam cho nhiet dp ciia khi quyen tang cao 
h(/n mirc binh thLrong. Hau hei cac sinh vat tren Trai Dai deu quen song d moi truang co nhiet 
dp trong khoang tir 0"C den 50"C (trii- mpt SP vi rut dac biet) va rai nhay cam vai sir thay doi 
nhiet do bai thuang. Do do, su tang nhiet dp bai thuang dp cac dong ca nhiet gay ra se anh 
huang .au den su sinh san va tang truang ciia cac sinh vat tren Trai Dai. Ngoai ra viec tang 
nhiet do bat thuang ciia khi quyen con la nguyen nhan gay ra cac thien tai, de doa cupc song 
CLia (( ngLfoi va cac sinh vat khae. 

Mat khae, de lam nguoi cac dpng ca nhiet cang suai kj-n diing trong cac nha may, ngucri ta 
thuanc, di;ng nuoc Dong nuac, sau khi lam ngupi dpng ca nhiet, co nhiet dp rai cao dupc thai 
vao .aC iOnf̂ , ho... lam cho nhiet dp ciia ntrac song, ho cao ban muc binh thirong. Viec thay 
doi ",!iiet dp b-"' iiurang ciia nuac sdng, ho anh huang den c|ua trinh sinh san cung nhu tang 
trudng cua cac loai thu\ san. Nguai ta da phai len tieng canh bao nhieu lan ve sir huy diet ciia 
nhieu loai ' iiiv 'an song o song, ho gan nhfrng nha may sir dung dpng ca nhiet. 
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Ngoai viec gay ra "6 nhiem nhiet" neu tren, cac dpng ca nhiet con lam 6 nhiem moi truang 
bdi cac khi doc do viec dot chay cac nhien lieu toa ra. Xang chdng ban, khi bi dot chay thai 
ra rai nhieu khi doc trong do dac biet nguy hiem la khf cacbon oxit {CO} va hai chi (neu la 
xang CO pha chi). Nguai ta da dua ra nhi^u dao luat de han che viec lam 6 nhiem moi truong 
bang khi doc cua cac dpng co nhiet nhu quy dinh phai lap bp phan dieu chinh de giam lupng 
khi CO thai vao khi quyen, cam dung xang pha chi, khuyen khfch sir dung cac phuang tien 
giaa thong khong co dpng co nhiet nhu xe dap, xe may va xe 6 to dimg dpng ca dien... Tuy 
nhien cac bien phap tren deu chua dat dugc nhung kei qua mong muon. Moi truang vdn tiep 
tuc bi 6 nhiem. 

NgUo'i ta dang nghien ciru viec khai thac nang lugng tir "hidro nang". Neu viec nay 
thanh cong thi khong nhung khong lo thieu nhien lieu vi hidro nang dugc dieu che tu' ngupn 
nudc bien gan nhu vo tan, ma con khong IP moi truang bi 6 nhi§m khi dpe dp dpng ca chay 
bang nhien lieu nay khong sinh ra khi doc. 

Trong khi chua lim ra ngudn nhien lieu moi thi chung ta phai biei su dung mpt each 
tiei kiem nhat va hieu qua nhai nhung nhien lieu hien co, ban che den muc thap nhai su 6 nhiem 
nhiet cung nhu su 6 nhiem khi doc do cac dpng ca nhiet gay ra. 

MOt s6 hinh anh gay 6 nhiem moi trucmg 
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if 6NC K T̂ CHUONG VI 

Co so CUA NHIET DONG LUC HOC 

I - NOI NANG VA SU BIEN THIEN NOI NANG 

Trong nhidt ddng luc hgc, ndi nang cua mdt vat la tdng ddng 
nang va thd' nang cua cac phan tir cau tao ndn vat. Ndi nang ciia 
mdt vat phu thudc vdo nhidt do va the tfeh ciia vat. 

Cd the lam thay ddi ndi nang bdng cdc qua trinh thuc hidn 
edng, truyen nhiet. 

So do do bid'n thidn ndi nang trong qua trinh thuc hidn cdng 
la edng. 

So do do bid'n thidn ndi nang trong qua trtnh truyen nhidt la 
nhidt lugng. 

11 - CAC NGUYEN Ll CUA NHIET D O N G LUC HOC (NDLH) 

Nguydn If I NDLH : Do bie'n thidn ndi nang cua he bdng tdng 
cdng va nhidt lugng ma he nhan dugc. 

AT = .l + C> 

Quy udc vd dau : 

Q > 0 : He nhan nhidt lugng ; 

Q <0 : He truydn nhidt lugng ; 

A> 0 : He nhan cdng ; 

/\ < 0 : He thuc hidn cdng. 

Nguydn If II NDLH : Nhidt khdng the tu truydn tit mdt vat 
sang vat ndng hon. 

Ddng CO nhidt khdng thd' chuyen hod tat ca nhidt lugng nhan 
dugc thanh cdng eo hgc. 
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CHUONG VII 

Chat ran va chat long 
Sir chuyen the 

• Chat ran ke't tinh va chat ran vd dinh hinh 

• Bie'n dang co ciia vat ran 

• Su nd vi nhiet ciia vat ran 

• Cac hien tugng be mat ciia chat long 

• Su chuyen the ciia cac chat 

• Op a'm CLia khdng khi 

Tmh the thach anh 

a) b) 

St/ chuyen the cua nuac 
a) nuac da (the r^n) : b) nuac (the tong) : c) hai nuac soi (the :hi) 
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CHAT RAN KET TINH 
CHAT RAN VO DINH HINH 

Cac chai ran dupc phan thanh hai Ipai : kei tinh va vo dinh hinh. Cach phan Ipai nay dua tren 
nhCmg dac diem gi ve ca'u true va tinh chai ciia cac chai rdn ? 

Hinh 34.1 

Hinh 34.2 

H I Tinh the cua mdt chat dugc 
hinh thanh trong qua trinh ndng 
chay hay dong dSc cua chat dd ? 

I - CHAT RAN KET T INH 

1. Caiu triic tinh the 

Cd thd quan sat tha'y cac hat mud'i an (NaCl) cd dang 
khdi lap phuang (Hinh 34.1) ; cac vidn da thach anh 
(SiO2) cd dang khdi lang tru sau mat va hai ddu la 
hinh chdp ;... Sd di hat mud'i, vidn da thach anh,... cd 
dang hinh hgc xac dinh ndu trdn la do chiing cd cdu 
true tinh the. Nhd sir dung tia Ran-ghen (hay tia X), 
ngudi ta da nghien eiai dugc cau tnic tinh the. 

Cdu true linh the hay tinh the la cau true tqo 
bdi cdc hqt (nguyen td, phan id. ion) lien ket ehdt 
vdi nhau hdng nhung life tucmg tac vd sdp xep 
theo mdt trqt tu hmh hoe khong gian xde dinh goi 
Id mqng tinh the, trong dd mdi hqt luon dao dcing 
nhiet quanh vi tri can bdng cua nd. 

Vi du : Tinh the mud'i gdm cac ion Cl~ va Na'^, mdi 
ion dao ddng nhidt quanh mdt vi trf can bdng trimg 
vdi mdi dinh ciia khdi lap phuang (Hinh 34.2). Chat 
rdn ed eau true tinh the duge ggi la chdt rdn kei tinh 
(hay chdt rdn dnh the). 

Kfeh thudc tinh the ciia mdt chat ed the thay ddi 
tir vai xentimdt dd'n ed phdn mudi nandmet 
(1 nm = 10"*̂  m) tuy thude qua trinh hinh thanh tinh 
thd didn bidn nhanh hay cham : td'c do kdt tinh cang 
nhd, tinh thd cd kfeh thude edng ldn. 3 1 
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2. Cac dac tinh ciia chat ran ket tinh 

a) Cae chat rdn kdi tinh dugc cau tao tir ciing mdt loai 
hat. nhung ca'u tnic tinh the khdng gidng nhau thi 
nhiing tfnh chat vat If ciia chiing cdng rat khdc nhau. \'/ 
clu : Kim cuang va than chi la cdc chat ran dugc cau tao 
tir cimg cac nguyen tir cacbon (C) nhung cd cau tnic 
tinh the khdc nhau (Hinh 34.3), nen chiing cd nhirng 
tinh chat khdng gidng nhau. Kim cuang rat cung va 
khdng ddn dien ; cdn than chi kha mem va ddn dien. 

b) Mdi chat rdn kd't tinh (irng vdi mgt cau true tinh 
thd) cd mdt nhidt do ndng chdy .xdc dinh khdng 
ddi d mdi dp suat cho trudc. \';' du : d dp sudt 
chudn (latm) nudc da ndng chay d 0°C. thiec 
nong chay d 232"C. sat nong chay d 1 530"C.... 

c) Cdc chat rdn ket tinh ed the la chat dan tinh the: 
hoac chat da tinh the. 

Mudi, thach anh, kim cuong.... la cac chat dan tinh 
thd. Cdc chat nay dugc cdu tao chi tir mdt tinh the, tuc la 
tat ca eae hat ciia nd dugc sap xep trong ciing mdt mang 
tinh thd chung. Ciiat ran don tinh the cd tfnh di hifirng. tire 
la cae tfnh chat vat If ciia nd (do nd dai, do bdn....) khdng 
gid'ng nhau theo eae hudng khae nhau trong tinh the. 

Hdu het cac kim loai (sat. ddng....) va hgp kim la 
cae chat da tinh thd. Cac chat nay dugc cau tao tir 
vo sd tinh thd rat nho lien ket hdn ddn vdi nhau. 
Chat rdn da tinh the cd tfnh ddng hifdng. tuc la 
nhiing tfnh chat vat If ciia nd deu gidng nhau theo 
mgi hudng trong tinh thd. SA 

3. l/ng dung cua cac chat ran ket tinh 

Cae don tinh thd silic (Si) va gemani (Ge) dugc 
diing lam cac linh kidn ban ddn (didt. trandito eae 
maeh vi dien tir,...). Kim cuong rat cung ndn dugc 
diing lam mui khoan, dao cdt kfnh, da mai,... 

Cdc kim loai va hgp kim dugc diing phd bien 
trong cdc nganh cdng nghd khae nhau nhu luydn 
kim, ehe tao may, xay dung edu dudng, ddng tdu, 
didn va didn tir, san xua't dd gia dung.... 

^1d 

a) ^ J ^ J -̂  ^ 

Hinh 34 Cau true tinh the 
a) kim cuang 

b) than chi (graphit) 

IS? Tai sao chat ran don tinh the 
CO tfnh di hudng, con chat rdn da 
tinh the lai cd tinh ding hudng ? 

185 



II - CHAT RAN VO OINH HINH 

Thuy tinh, nhua dudng, cae chat deo,... la cac chat rdn 
vd dinh hinh, tuc la cac chat khdng cd cau true tinh 

Sl Chat ran vd dinh hinh co the va do dd khdng cd dang hinh hgc xac dinh. S ] 
tinh di hudng khong ? Cd nhiet ^ , , , , . . . . , . , , , , .- , • 
do nong chay xac dinh khdng ? Cac chat ran vd dinh hinh co tinh dang huang va 
Tai sao ? khdng cd nhidt do ndng ehay (hoae ddng dac) xac 

dinh. Khi bi nung ndng, chiing mdm ddn va chuydn 
sang the long. 

Mdt sd chat rdn nhu luu huynh, dudng,..., cd thd 
tdn tai d dang tinh thd hoac vd djnh hinh. Vi du : 
Khi dd luu huynh tinh the dang ndng chay (d 
350°C) vao nudc lanh thi do bi ngudi nhanh ndn luu 
huynh khdng ddng dac d dang tinh the ma chuydn 
thanh dang deo vd dinh hinh. 

Cac chat rdn vd dinh hinh nhu thuy tinh, cac loai 
nhua, cao su,... da dugc diing phd bie'n trong nhieu 
nganh edng nghd khae nhau, do cd nhidu dac tfnh 
rat quy (dd tao hinh, khdng bi gi, khdng bi an mdn, 
gid thanh re,...). 

Cac chait ran duoc phan thanh hai loai : ket tinh va vd dinh hinh. 

Chat rdn ket tinh cb cau true tinh the, do dd cd dang hinh hoc va nhiet dd ndng chay 
xac dinh. Tinh the la cau true tao bdi cac hat (nguyen tu, phan tir, ion) lien ket chat 
vdi nhau bang nhimg luc tuong tac va sdp xep theo mdt trat t u hinh hoc khdng gian 
xac dinh goi la mang tinh the, trong dd mdi hat ludn dao ddng nhiet quanh vi trt can 
bdng ciia nd. 

Chat rdn ket tinh cd the la chat don tinh the hoac chat da tinh thei. Chat rdn don tinh 
the; CO tinh d| hudng, cdn chat ran da tinh th§ cd tinh ddng huong. 

Chat rdn vd dinh hinh khdng cd cau triic tinh th§, do dd khdng co dang hinh hoc xac 
dinh, khdng cd nhiet dd ndng chay (hoac ddng dac) xac dinh va cd tinh ddng huong. 

CAU HOI VA BAI TAP 

2. Phan biet chat ran don tinh the va chat ran da 
tinh the. 

1. Chat ran ke't tinh la gi ? Hay neu cac tinh chat 3. Chat ran vo dinh hinh la gi ? Hay neu cac tinh 
ciia loai chat ran nay. cha't cua loai chat ran nay. 
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4. Phan loai cac chat ran theo each nao dudi 6. Dac diem va tinh chat nao dudi day lien quan 

day la diing ? de'n chat ran vd dinh hinh ? 

A. Chat ran don tinh the va chat ran vd dinh hinh. A. Co dang hinh hoc xac dinh. 

B. Chat ran ke't tinh va chat ran vo dinh hinh. B. Co ca'u triic tinh the. 

C. Chat ran da tinh the va chat ran vo dinh hinh. C. Co tinh di hudng. 

D. Chat rdn don tinh the va chat ran da tinh the. °- ^^^^^ '^° "^iet do nong chay xac dinh. 

7. Kich thudc cua cac tinh the' phtj thuoc dieu 

5. Dac die'm va tinh chat nao dudi day khong • ^ 
lien quan de'n chat ran ke't tinh ? 8. Tai sao kim cuang va than chi deu dugc cau 

A. Co dang hinh hoc xac dinh. *^° ^^ '^' "Suyen tir cacbon, nhung chting lai 
CO cac tmh chat vat li khae nhau ? 

B. Co cau triic tinh the 

C. Co nhiet do nong ct 

D. Cd nhiet do nong chay xac dinh. dinh hinh 

9. Hay lap bang phan loai va so sanh cac dac 
C. Co nhiet do nong chay khong xac dinh. j^^h cua cac chat rdn ke't tinh va chat rdn vd 

>™g«i^^»^ 
CAC TINH TH^ LONG 

Hien nay, ngudi ta da phat hien dugc khoang ban 3 000 chai long co tinh di huang. Cac chai 
nay dugc ggi la cac chai tinh the long. Phan lan cac chai tinh the long la cac chai huu co. 
Nhieu chai tinh the long co nhung dac tinh rai quy, the hien a cho : Mgt so tinh chai vat li ciia 
chung thay doi rai manh khi cac dieu kien ben ngoai thay doi khong dang ke. 

Chdng ban, co nhung chai tinh the lang, trong do mau sac ciia cac tinh the long thay doi 
ro ret khi nhiet dp thay doi. Tinh chai nay cua cac tinh the long dugc ung dung de che tao cac 
cam bien dimg bien doi nhung anh hong ngoai (khpng the nhin thay) thanh nhung anh nhin 
thay dugc. Bp phan chinh ciia cam bien Ipai nay la mpt ban mdng tinh the long dan phu len 
mat mpt tam de mpng da dugc bdi den. Tam de mong nay hap thu cac tia hong ngoai va 
chuyen thanh nhiet truyen cho cac tinh the Idng. Mau sac ciia ban mong tinh the Idng (trong 
anh sang phan xa) phu thupe nhiet dp. Vi vay, khi chieu anh sang trdng qua ban mong tinh the 
long thi ta se thu dugc anh nhin thay ciia nhiJng phan tren ban mong nay da hap thu cac tia 
hong ngoai. Cam bie'n loai nay dugc sir dung lam nhiet ke caf) sdt dan gian dk sir dung, na 
chi la mpt dpan bang giay phii chai tinh the ldng. Khi dan bang giay vao tran nguai benh dang 
bi sdt thi mau sac ciia bang gia'y thay ddi theo than nhiet ciia ngudi benh. 

Mpt f.d chai tinh the ldng cp tinh chat quang hoc thay doi khi dat mpt hieu dien the vap hai 
ddu CLia np. Nhung chai nay dugc ung dung de che tao cac bg chi thi quang, vi du nhu cac 
chu sp tren mat man hinh ciia may tinh bp tui, ciia dong hd do dien hien so,... 

Mpt sp chai tinh the long co dp nhay rai cao doi vai cac hai hoa chai. Khi trong khi quyen 
CO Idn mpt lugng nho khong dang ke cac hai boa chai khae nhau (khoang 0,00001%), thi mau 
sdc cua cac tinh the Idng se thay doi nhanh theo ndng dp ciia cac hai hpa chai nay. 
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BiEN DANG CO CUA VAT RAN 
Binh thuang, \al ran luon giu nguyen kich thuac va hinh dang ciia no. Nhung khi vat ran chiu 
tac clung cua ngoai luc clii lan thi kich thuac va hinh dang ciia no bi thay doi. Su thay doi nay 
cd nhung dac diern gi va tuan theo quy luat nao ? 

Hinh 35.1 

H I Ne'u giu chat dau A cija 
thanh thep AB va tac dijng vao 
dau B mpt lUc nen du ldn de gay 
ra bie'n dang, thi dp dai / va tiet 
dien ngang S cua thanh nay thay 
ddi nhu the nao ? 

I - BIEN DANG DAN H O I 

1. Thi nghiem 

a) Lay mgt thanh thep AB ddng chat, hinh tru cd do 
dai ban dau /,, va tiei dien ngang S. Kep chat dau A 

va tac diing vao ddu B mdt luc keo F dgc true ciia 

thanh (Hinh 35.la). Tang dan do ldn ciia luc keo f. 
ta tha'y thanh thep AB bi dan ra va cd do dai / ldn 
hon /„. ddng thdi tiei dien d phan giu'a ciia thanh hai 

bi CO nhd lai (Hinh 35.1b). Si 

.Mu'c do bid'n dang eua thanh rdn (bi keo hoac 
nen) xdc dinh bdi dc) hie'n dqng ti ddi : 

I - /r, |A/| 
(35.1) 
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h) Su thay ddi kich thudc va hinh dang ciia vat rdn do 
tac dung ciia ngoai luc ggi la bien dqng ca. Neu vat 
rdn lay lai dugc ki'ch thudc va hinh dang ban dau klii 
ngoai lire ngimg tae dung, thi bid'n dang ciia vat rdn la 
hien dqng ddn hdi va vat ran dd cd tinh ddn hoi. Sl 

2. Gioi han dan hoi 

Khi vat ran chiu tac dung eiia luc qua ldn thi nd bi 
bid'n dang manh, khdng the lay lai kfeh thudc va 
hinh dang ban ddu. Trudng hgp nay vat rdn bi mat 
tfnh dan hdi va bie'n dang ciia nd la bidn dqng khdng 
ddn hdi (hay bien dqng deo). 

Gidi ban trong dd vat ran cdn giir dugc tfnh dan 
hdi ciia nd ggi la gidi hqn ddn hdi. 

Dudi day ta chi xet bidn dang ca ciia vat rdn do 
bi keo hoac nen trong gidi ban dan hdi. 

Si Diing kim keo dan mgt 16 xo 
nhd (lay trong rugt but bi), roi 
budng ra : 

Lan dau keo nhe de 16 xo dan it; 

Lan sau keo manh de 16 xo 
dan dai gap khoang 2 ^ 3 lan dp 
dai ban dau. 

Quan sat xem trudng hgp nao 
16 xo bie'n dang dan hoi ? 

II-OINH LUAT HUC 

Sl 

1. Ung suat 

Thf nghidm chung td do bidn dang ti ddi e ciia 
thanh ran (bi keo hoacjien) khdng chi phu thudc do 
ldn ciia iuc tac dung F ma con phu thudc tiet dien 
ngang S eiia thanh dd. Neu F cang ldn va S cang 
nhd thi e cang ldn, tire la mu'c do bien dang ciia 
thanh rdn cang ldn. Nhu vay. do bidn dang ti ddi c 
cua thanh rdn phu thudc vao thuang sd : 

F 
(35.2) 

Dai lugng a ggi la thig sudt. Dan vi do ciia a la 
paxcan (Pa): 

1 Pa = 1 N/m2 

S 3 Mgt thanh thep chiu tac 
dtjng mgt lUc F va bi bie'n dang. 
Neu tie't dien ngang S cua 
thanh cang Idn thi mdc do bien 
dang cua thanh cang Idn hay 
cang nho ? 
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Bang 35.1 

Sua't dan hoi ciia mpt sd chat ran '^'. 

Chat lieu Sua't dan hoi £ (Pa) 

Nhom 

Dong do 

Sat 

Thep 

0,69.10" 

1,18. 10" 

1,96. 10" 

2,16. 10" 

i 

[ S Theo dinh luat I I I Niu-tOn, 

lUc F̂ j., trong vat ran phai c6 

phuong, chieu va do Idn nhu the 

nao so vdi luc F gay ra bie'n 
dang cOa vat ? 

Vidu : 

Mot tluinh thep dai 200 cm co liet 
dien 200 mm-. Khi chiu luc keo F 
tac dung, thanh thep dai iliem 
1.50 mm. Tliep co suat dan hoi 
£ = 2,16.10" Pa. Hay .\ac dinh do km 
ciia lire keo F. 

Gidi : Tir (35.4| ta su\ ra : 

F = ES^—^ = 3.24.10^ N 
/„ 

2. Djnh luat Hue ve bien dang co cua vat ran 

Dua vao kei qua thf nghiem cho cac vat rdn ddng 
chai, hmh tru, nha vat If Rd-bdt Hue da tim ra dinh 
luat vd bidn dang dan hdi ciia vat rdn (bi keo hoac 
nen) - ggi la dinh lucit Hue : 

Trong gidi han dan hdi, dq bien dqng ti ddi cua 
vat rdn (hinh tru dimg chat) d lc; thuan vdi img sudi 
tde dung vdo vat do. 

A/ 
e = -—- = aa 

/n 
(35.3) 

vdi a la he sd ti Id phu thudc chat lieu eiia vat rdn. 

3. Luc dan hoi 

Tir edng thirc (35.3), ta suy ra : 

F A/ 
(35.4) 

vdi E = — ggi la sudt ddn hdi hay sudt Y-dng (Young) 

dac trung cho tfnh dan hdi cua chat ran. Dan vi do 
ciia E cung la paxcan (Pa). 

Khi luc keo F lam vat rdri bid'n dang thi trong vat 
rdn xua't hidn luc dan hdi F^^.^ chdng lai bid'n dang 
ciia vat. [ S 

Ap dung dinh luat 111 Niu-tan va cdng thdc 
(35.4), ta tim duac dd ldn ciia luc dan hdi F 

F,^=E-\Al\^k\Al\ 
if\ 

dh • 

(35.5) 

vdi k = E 
/n 

(1) Nhung sd lieu trong cdc hdng d chiuing ndy cd the khdc nhau chiit it so vt'ri tdi lieu khdc : vi mdi 
ehdt (vi du : tht'p. ddng...) cd the cd cdc li lc thdnh phdn khdc nhau. 
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He sd k ggi la dc) cting (hay he sd dan hdi) ciia vat ran. 
Don vi do ciia k Id niuton trdn met (N/m). 

Clui y : Cdng thirc (35.5) chdng td do ldn ciia luc dan hdi F^^^ 
trong vat rdn (bi bien dang) ti Id thuan vdi do bid'n dang |A/| ciia 
vat ran, gidng nhu luc dan hdi trong Id xo. Nhung cdng thirc nay 
con chimg td do cimg k ciia vat rdn khdng chi phu thudc chat 
lieu, ma phu thudc ca kfeh thudc ciia vat ran : tidi didn ngang .S 
cang ldn va do dai ban ddu Ẑ, cang ngdn thi do ciing k cang ldn, 
tire la vat rdn cang ciing va cang khd bi bid'n dang. 

Bien dang co la su thay ddi kich thudc va hinh dang ciia vat rdn do tac dung ciia 
ngoai luc. Tuy thudc dd Ion ciia luc tac dung, bi^n dang ciia vat rdn cd th^ la dan hdi 
hoac khdng dan hdi. 

D|nh luat Hue ve bien dang dan hdi (keo hoac nen): 

Trong gidi han dan hdi, do bi^n dang ti ddi ciia vat rdn ddng chdt, hinh tru ti le thuSn 
vdi ling suat tac dung vao vSt dd. 

:A/l 
E = ^-^ = aa 

vdi a la he sd ti le phu thudc chat lieu ciia vat rdn. 

06 Idn ciia luc dan hoi F,^ trong vat rdn ti le thuan vdi dd bien dang jA/j =; 1/ ~ /„ 
cua vat ran. 

f , . = /f!A/|. vdi k= E 
L 

trong dd, E la suat dan hdi dac trung cho tinh dan hdi ciia chat rdn, k la dd cung 
ciia vat rdn phu thudc chat lieu va kich thudc ciia vat do. Don vi do ciia £ la 
paxcan (Pa) va ciia k la niuton tren met (N/m). 

CAU HOI VA BAI TAP 

1. Bie'n dang dan hoi ciia vat ran la gi ? Viet 
cdng thirc xac dinh irng sua't va noi rd don vi 
do ciia no. 

Phat bieu va vie't cdng thUc ciia dinh luat Hue 

ve bie'n dang co ciia vat ran. 

Tu dinh luat Hue ve bie'n dang co ciia vat 
ran, hay suy ra cong thirc ciia luc dan hoi 
trong vat ran. 
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4. Mirc do bie'n dang ciia thanh rdn (bi keo hoac 

nen) phu thuoc ye'u td nao dudi day ? 

A. Op Idn ciia luc tac dung. 

B. Og dai ban dau ciia thanh. 

C. Tie't dien ngang ciia thanh. 

D. Op Idn cua luc tac diing va tie't dien ngang 
ciia thanh. 

5. Trong gidi han dan hoi, dp bie'n dang ti dd'i 
cua thanh ran ti le thuan vdi dai lugng nao 
dudi day ? 

A. Tie't dien ngang ciia thanh. 

B. L/ng suat tac dung vao thanh. 

C. Op dai ban dau ciia thanh. 

D. Ca Ung sua't va dp dai ban dau ciia thanh. 

6. Oo cirng (hay he sd dan hoi) ciia vat ran (hinh 
tru dong chat) phu thuoc nhifng ye'u td nao 
dudi day ? 

A. Chat lieu ciia vat ran. 

B. Tie't dien ciia vat ran. 

C. Op dai ban dau ciia vat ran. 

0. Ca ba ye'u td tren. 

7. Mot sgi day thep dudng kinh 1,5 mm co dp 

dai ban dau la 5,2 m. Tinh he so dan hoi ctia 

sgi day thep, bie't sua't dan hoi ciia thep la 

£ = 2.10^1 Pa. 

8. Mot thanh ran dong chat tie't dien deu co he 
sd dan hoi la 100 N/m, dau tren gan cd dinh 
va dau dudi treo mpt vat nang de thanh bi 
bie'n dang dan hoi. Bie't gia tdc roi tu do 
g = 10 m/s .̂ Mud'n thanh ran dai them 1 cm, 
vat nang phai co khdi lugng la bao nhieu ? 

9. Mpt thanh thep trdn dudng kfnh 20 mm co 

sua't dan hoi E - 2.10^^ Pa. GiU chat mot dau 

thanh va nen dau cdn lai bang mpt luc 

F = 1,57.10^ N de thanh nay bie'n dang dan 

hoi. Tfnh dp bie'n dang ti doi cue thanh. 

[SllSll^]^^. 
CAC Klt^U BIEN DANG CLJA VAT R A N • 

Tuy thuoc diem dat va phuang chieu tac dung ciia ngoai luc, cac vat rdn co the hi bien dang 
dan hoi theo nhieu kieu khae nhau : keo, nen, cat (hodc truert), uon, xoan. 

Day cap ciia can cau dang cliuyen hang ; day xich cua xe dap 
hoac xe may dang chay ;... la nhung vat rdn bi bien drjng keo do 
phai chiu cac luc keo. NhiJng luc nay co tac dung keo dan, co the 
lam tang do dai va giam tiei dien ngang cua vat rdn. 

Tru va mong cdu ; cot, tuang va mong nha ;... la nhung vat ran bi 
bien dang nen do phai chiu cac luc nen. Nhung luc nay co tac dung 
nen ep, co the lam giam dp dai va tang tiei dien ngang ciia vat rdn. 

Spi day thep bi cat bang kim ; tam thep bi cat bang dao ciia may 
cat ; cac dinh tan (dinh rive) ghep hai thanh gidng than cau ;... la 
nhung vat ran bi bien dang cdt (hay bien dang trtrot) do phai chiu 
cac luc cat. Nhung luc nay co tac dung lam cac lap tiep giap ben 
trong vat ran trugt tren nhau, gidng nhu truo'ng hop dimg tay day 
miet phan tren cua tap giay in dat tren ban, lam cho cac tagiay dich 
chuyen doi \ai nhau theo phuang ciia luc tac dung (Hinh 35.2). HI: J.J. ^ 
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Thanh xa ngang ; dam cau ; mat gia da dang 
chat vat nang ;... la nhung vat rdn bi bien dang 
udn do phai chiu cac luc uon. Nhung luc nay 
CO tac dung lam cong mat vat ran. Khi vat rdn bi 
bien dang uon, vidu : thanh sao dai bi uon cong 
do trpng lucng ciia van dpng vien nhay sao tac 
dung khi dang nhay bat len cao (Hinh 35.3), 
phan loi ciia no bi keo dan va phan lom bi nen 
ep lai. Lop ngan each giua hai^phan nay la Icrp 
trung hoa. Phan vat rdn a gan lap trung hoa, hdu 
nhu khong bi keo hoac nen. Vi the cac thanh 
ran chiu bien dang uon thuang duac thay bang 
dng rong (khung xe dap), hoac thanh chu I 
(duang ray xe lira), hoac thanh chu T (dam cau, 
dam va mong nha,...). Do do vija tiei kiem vat 
lieu, vira giam trpng lupng ciia thanh ran. Xuong 
dpng vat, than cay tre hoac true, say,... deu 
dupc cau tao theo hinh ong de giam trpng luang 
ma van co the chiu duac nhung bien dang udn 
kha lan. 

True banh rang truyen dpng ciia xe 6 to 
dang chay ; true vit ciia may tien khi dang boat 
dpng ; chiec dinh vft hoac bulong dang bi van 
chat vao than may ;... la nhung vat rdn bi bien 
dang xoan do phai chiu cac luc xodn. Nhung 
luc nay co tac dung lam cac Idp tiep giap ben 
trong vat ran xoay lech nhau quanh mpt true 
nao do. Co the coi bien dang xodn la bien dang 
trupt giira cac Idp vd ciia vat ran. 

Hmh 35.3 
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Sir NO vi NHIET CUA VAT RAN 
Tai sao giua hai dau thanh ray ciia duang sat lai phai co 

mpt khe hd (Hinh 36.1) ? 

Dp rpng ci ia khe h d nay phu thuoc nhung yeu to gi 
va CO the xac d inh no theo cong thuc nhu the nao ? 

I - SU NO DAI 

Ntiiet ke 
D6ng hfi 
micromet 

Nubc 
ctiay ra 

Hmh 36.2 

4 ^ :^ 
Ttianti 
dong 

Nuoc 
chay vao 

1. Thi nghiem 

a) Dat mdt thanh ddng vao trong binh nudc. Khi 
tang dan nhidt do ciia nude tir t^ dd'n t, thanh ddng 
nd dai ra va ddy dau do eua ddng hd micrdmet dich 
ehuyen, lam kim ciia nd quay tir tiir trdn mat thang 
do (Hinh 36.2). 

Ban dau thanh ddng ed nhidt do IQ = 20°C va do 
dai Ig = 500 mm. Gid trj do nd dai A/ eiia thanh 
ddng va do tang nhidt do At - t - t^ tuong ung cua 
nd dugc ghi trong Bang 36.1. 

Bang 36.1 

Af(°C) 

30 

40 

50 

60 

.__ ...̂ _L__J 

Nhi6t d6 ban dau : 

06 dai ban dau : IQ 

Al (mm) 

0,25 

0,33 

0,41 

0,49 

0,58 

fg = 20°C 

= 500 mm 

' a = 

1 
! 

i 

A/ 

/„Ar 

194 13B-VAT Ll 10 



b) Kd't qua eiia thf nghidm tren cho thay he sd a cd 
gia tri khdng ddi. Nhu vay ta cd thd vid't : 

A/= « / ( , ( / -? ( , ) (36.1) 

Trong dd Ẑ, va / la do dai ciia thanh ddng d nhidt 
do ddu r^va nhidt do cudi t. 

Cdng thiic (36.1) cd thd vidi dudi dang tuong tu 
cdng thiirc (35.3) : 

e ^ ^ = aAt 
In 

(36.2) 

A/ vdl £ = — la do no dai ti ddi va A? = r - r̂  la dd 
" ,' . 

tang nhidt do ciia thanh ddng. 

(•) Lam thf nghiem vdi cac vat ran cd do dai va chat 
lieu khae nhau (nhdm, sdt, thuy tinh,...), ngudi ta 
thu dugc ket qua tuong tu, nhung he sd ored gia tri 
thay ddi phu thudc chat Hdu ciia vat ran. 

A/ 
H I Tfnh he sd ex = cua moi 

, "^' 
lan do ghi trong Bang 36.1. Xac 

djnh gia tri taing binh cua he sd a. 

Vdi sai sd khoang 5%, nhan 
xet xem he sd a co gia tri khong 
ddi hay thay ddi ? 

Bang 36.2 

He sd nd dai ciia mot so chat rdn. 

Chat lieu 

Nhom 

Dong do 

Sat, thep 

Inva (Ni - Fe) 

Thuy tinh 

Thach anh 
1 

a (K- i ) 

24.10-6 

17.10-s 

11.10-6 1 

0,9.10-6 

9.10-6 ; 

0,6.10-6 
i 

2. Ket luan 

Su tang do dai ciia vat ran khi nhidt do tang ggi la 
su ndddi (vi nhidt). 

Nhidu thi nghidm chirng td : Dtp nd ddi Al ciia 
vcit rdn (htnh tru ddng chdt) ti le xcri dtp tdng nhiet 
do At xd dd ddi han ddu /,, ciia xdt dd. 

Al = l iQ^al^At (36.3) 

Cdng thirc (36.3) ggi la cdng thifc nd ddi. trong 
dd he sd ti Id orggi la he sd ndddi. Gia tri eiia a phu 
thude chat lieu eiia vat rdn (Bang 36.2) va cd don vi 
dola 1/K hay K-'. ffl 

A/ 
P H Dua vao conq thdc a , 

hay cbo biet y nghTa cua he sd 
nd dai a. 
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II - s ir NO KHOI 

Khi bi nung ndng, kfeh thudc ciia vat rdn tang theo 
mgi hudng ndn thd tfch ciia nd cung tang. Su tang thd 
tfch ciia vat rdn khi nhidt do tang ggi la s// nd khdi. 

Vidii : 

0 15"C, m6i thanh ray ciia duang sdt 
dai 12.5 m. Hoi khe her giua hai thanh 
ray phai co dp rpng toi thidu bang bao 
nhieu d^ cac thanh ray khong bi cong 
khi nhiet dp tang tcfi 50"C ? 

Gidi : 

Theo (36.3). do nd dai ciia moi 
thanh ray bang : 

A/ = a/,) it - /(,) 

A/= 11.10-^.12.5 ( 5 0 - 15) 
= 4.81mm. 

Chti V .• Cong thuc (36.4) cung ap 
dung cho ca cue chat long (trir nudc 
d gin 4"C). nhung he so nd khoi /3 
cua cac chat long lon hem tir 10 den 
100 lan so voi cac chat rdn. Vi du : 

C6n. ruou : /3 = 12.10-'K"' 

Tluiy ngan : ^ = IS.IO-'K"' 

Nhieu thf nghidm chirng td, dep nd khdi ciia vat rdn 
(ddng chat, ddng hudng) eung dugc xac dinh theo 
cdng thirc (cd dang tuang tu cdng thdc nd dai): 

AV = V-VQ = P VQAI (36.4) 

vdi V',) va V lan lugt la thd tfch ciia vat rdn d nhidt 
do ddu /Q va nhidt do cud'i t, cdn At = t - IQ \a do 
tang nhidt do va (3 ggi la he sd nd khd'i, P~3ava 
cung cd dan vi do la 1/K hay K-'. 

ill - LTNG DUNG 

Trong kT thuat chd' tao va lap dat may mdc hoac xay 
dung cdng trinh, ngudi ta phai tinh toan dd khdc 
phuc tdc dung cd hqi cita sif nd xi nhiet sao cho cac 
vat rdn khdng bi cong hoac niit gay khi nhidt do 
thay ddi. Vi du : giiia ddu cac thanh ray ciia dudng 
sdt phai cd khe hd ; hai dau cau sdt phai dat trdn cac 
gdi dd xe dich dugc trdn cac con lan ; cac d'ng kim 
loai ddn hai ndng hoac nudc ndng phai cd doan udn 
cong de khi d'ng bi nd dai thi doan cong nay chi 
bien dang ma khdng bi gay ;... 

Mat khae. ngudi ta lai Icpi dung sif nd xi nhiet ciia 
cac vat ran dd long ghep dai sat vao cac banh xe, dd 
che tao hdng kep diing lam role ddng - ngat tu ddng 
mach dien ; hoac de che tao cac ampe ke nhidt, boat 
ddng dua tren tac dung nhidt ciia ddng didn, diing 
do ca ddng dien mdt chidu va xoay chidu ;... 
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• * - • 

ifc,y 

Su no vi nhiet cua vat ran la sutang kich thuoc cua vat ran khi nhiet do tang do bi 
nung nong. 

Dd no dai cua vat ran ti le thuan vdi dd tang nhiet dd Atva dd dai ban dau /^ cua vat do. 

A/ = / - /f)= a/pAt 

Do nd khdi cua vat ran ti le vdi dd tang nhiet do A t va the tich ban dau V^ cua vat dd. 

AV=V-VQ = fiV^At, voi /3= 3 a 

CAU HOI VA BAI TAP 

1. Phat bieu va Viet cong thirc nd dai cua vat ran. A. 7,900.10^ kg/m^. B. 7,599.1 OHg/m^. 

2. Viet cong thirc xac djnh quy luat phij thuoc C. 7,857.103 kg/m^. D. 7,485.103 kg/m^. 

nhiet dp ciia dp dai vat ran. 7. Mpt day tai dien d 20°C co dp dai 1 800 m. 

3. Viet cdng thirc xac dinh quy luat phu thudc ^^y xac dinh dp no dai ctia day tai dien nay 

nhiet dd ciia the tfch vat ran. khi nhiet dp tang len de'n 50°C ve miia he. 

Cho bie't he sd no dai ciia day tai dien la 

a=11,5.10-^K-^ 

>i; 8. Mdi thanh ray cua dudng sat a nhiet do 15°C 
CO do dai la 12,5 m. Ne'u hai dau cac thanh 

4. Tai sao khi do nudc soi vao trong cdc thuy ây khi do chi dat each nhau 4,50 mm, thi cac 
tmh thi cdc thuy tmh hay b\ nUt vd, cdn cdc (hanh ray nay co the chiu dugc nhiet dp ldn 
thach anh khdng bi nirt vd ? nha't bang bao nhieu de chung khdng bi udn 
A. Vi co'c thach anh co thanh day hon. cong do tac dtjng nd vi nhiet ? Cho bie't he sd 

B. Vi cdc thach anh cd day day hon. nd dai cua mdi thanh ray la a = 12 .10-6K-^ 

C. Vi thach anh cirng hon thuy- tinh. 9- Xet mpt vat ran dong chat, dang hudng va cd 
n vru. u u -u - - ' , u - u'i--_u, '.; u dang khoi lap phuang. Hay chirng minh dd 
D.Vi thach anh CO he so no khoi nho hon thuy tnh. ^s .^.'.. / w . . . / . ,, ,. 

tang the tich AV cua vat ran nay khi b\ nung 

5. Mpt thudc thep d 20°C co dp dai 1 000 mm. nong tU nhiet do dau t^ de'n nhiet dp t dugc 

Khi nhiet dp tang de'n 40°C, thudc thep nay xac dinh bdi cdng thirc : 

dai them bao nhieu ? 

A. 2,4 mm. B. 3,2 mm. 

C. 0,242 mm. D. 4,2 mm. 

6. Khdi lugng rieng ciia sat d 800°C bang bao 

nhieu ? Bie't khoi lugng rieng ciia no d 0°C la 

AV = V- VQ = pV^At 

vdi VQ va V lan lugt la the tfch ciia vat ran 

d nhiet dp dau (g va nhiet dp cud'i t,At=t~ (Q. 

(5-3a [a la he so nd dai cua vat ran nay). 

7,800.10^ kg/m^. Chu y: o?- va cr' rat nho so vdi a. 

197 



CAC HIEN TUONG B^ MAT CUA 
CHAT LONG 

Tai sao chiec kim khau hoac luoi dao cao rau co the ndi tren mat nuOc khi dat no ndm ngang, 
nhung lai bi chim vao trong nudc khi dat no ndm nghieng ? 

Tai sao b^ mat nuoc d ch6 tie'p xuc vol thanh binh hoac thanh dng khong phdng ngang, ma 
lai bi udn cong thanh mat khum (Hinh 37.1) ? 

Tai sao mirc nudc ben trong cac dng nho lai dang cao ban mat nudc ben ngoai ong ? 

c 
thu 

Hinh 31 

/tinti 

-.— L ' 

'.1 

^,\s_ Sc 

1 - HIEN TUON( 

1. Thi nghiem 

Mang 
xa phong 

Khung 
day dong 

Hinh 37.2 
Vong 

day chi 

H I Cho bie't hinh tron c6 dien 
tich Idn nha't trong so cac hinh cd 
ciing chu vi. Hay lap luan de 
chimg minh be mat phan mang 
xa phdng cdn dgng tren khung 
day ddng da tu co lai de giam 
dien tfch cua no tdi mdc nhd nha't. 

Nhiing mdt khung day ddng trdn dd cd bude mdt 
vdng day chi hinh dang bat ki vao nudc xa phdng. 
Sau dd nhac nhe khung day ddng ra ngoai de tao 
thanh mdt mang xa phdng phu kfn mat khung day. 

Chgc thiing phdn mang xa phdng bdn trong 
vdng day ehi. Khi dd, ta quan sat thay be mat 
phdn mang xa phdng cdn dgng trdn khung day cd 
tfnh cha't gid'ng nhu mdt mang dan hdi dang bi 
keo cang, nd ludn cd xu hudng tu co lai de giam 
didn tfch tdi miic nhd nhat cd thd. Hidn tugng nay 
chiirng td trdn be mat phan mang xa phdng da cd 
cae luc ndm tidp tuyd'n vdi be mat mang va keo nd 
cang deu theo mgi phuang vudng gdc vdi vdng 
day chi, lam cho vdng day chi cd dang mdt dudng 
trdn (Hinh 37.2). Nhiing luc keo cang bd mat chat 
long ggi la luc cdng be mat cua chat long. H I 

2. Luc cang be mat 

a) Kd't qua thf nghidm vdi cac chat long khdc nhau 
chiing td : 
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Lue edng be mat tdc dung len mot doan dudng nhd 
bdt kl tren be imit chat long luon cd phuong vuong goc 
vdi doan dudng ndy va tiep tuyen voi be mat clud long, 
cd ehieu ldm gidm dic^n deh he mat chcU long vd ed 
dq IdnfU le thuqn vdi dq dai I eda doqn ducmg dd . 

/ = CT/ (37.1) 

d day he sd ti Id cr ggi la he sd cdng be mat va do 
bdng don vj niutan tren met (Nim). 

Gia tri cua a phu thudc ban chat va nhidt do ciia 
chat long : a giam khi nhidt do tang. 

Trong thf nghidm theo Hinh 37.2, vi mang 
xa phdng cd hai mat (trdn va dudi) ndn tdng cac luc 
eang bd mat cua mang nay tac dung ldn vdng day 
ehi hinh trdn bao quanh mang cd do ldn bdng : 

F^ = a.lL = cj.2nD (37.2) 

vdi L = nD la chu vi dudng trdn ndm trdn mdt mat 
ciia mang xa phdng gidi ban bdi vdng day ehi cd 
dudng kinh D. [ S 

Bang 37.1 
H6 s6 cang b6 mat ciia m6t so chat long. 

Chat long 62000 

HiKK 

Ri/au, con 

Thuy ngan 

Ni/dc 

Xa phong 

<T(N/m) 

73.10-3 

22.10-3 

465.10-3 j 1 

i 1 
25.10-3 

NudcdfC 

0 

10 

20 

30 

100 

cT(N/m) i 

75,5.10-3 

74,0.10-3 

73,0.10-3 

71,0.10-3 

59,0.10-3 

b) Xac dinh he sd cang bd mat cua chat long bdng thf 
nghidm (cd thd xem bai 40, sach giao khoa Vat HIO): 

- Diing luc ke (do chia nhd nhat 0,001 N) do trgng 
lugng P ciia chide vdng nhdm V va do luc keo F vilra 
du de hurt chie'c vdng V khdi mat nudc (Hinh 37.3). 

- Diing thude kep (dd chia nhd nha't 0,02 mm) do 
dudng kfnh ngoai D va dudng kinh trong d cua 
chide vdng. I S 

r 
.;~«9(iK' 

Si Dua vao cdng thdc <T: 
2nD 

hay cho bie't y nghTa cua he sd 

cang be mat a. 

f---^ 

Hmh 37 3 

S\ Tii ke't qua thi nghiem theo 
Hinh 37.3, hay tinh : 

- Tdng cac lUc cang be mat cua 
nudc tac dung len chiec vdng V: 

F, = F-P 

- Tong chu vi ngoai va chu vi 
trong cua chiec vdng V: 

L = n(D + d) 

- Gia tri he sd cang be mat ciia 
nudc: c 

a 
7r(D + c/) 
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Ban 
thuy tinh 

-"-

Gipt niioc 

M 
a ) • •" ~ 

M 
b i t """ • ! 

Ban thuy tinh phi 

Hmh 37.4 

j lop nilon 

3. l/ng dung 

E)o tae dung eiia lue eang be mat ndn nudc mua 
khdng the Igt qua cdc Id nhd gitfa cac sgi vai cang trdn 
d dii hoae trdn mui bat d td tdi : nude trong d'ng nhd 
gigt chi cd thd thodt ra khdi midng d'ng khi gigt nudc 
cd kfeh thude du ldn dd trgng lugng ciia nd thdng 
dugc luc cang bd mat ciia nudc tai midng d'ng :... 

Hod tan xa phdng vdo nude se lam giam dang ke 
luc cang bd mat ciia nudc, ndn nudc xa phdng dd thain 
vao cdc sgi vdi khi giat dd lam sach cac sgi vai,... 

II - HIEN TJONG DiNH UOT. 
KHONG DiNH LTOT 

HIEN TUONG 

i S Hay quan sat xem mat ban 
nao bi dfnh udt nudc ? Mat ban 
nao khong bi dfnh udt nudc ? 

Thanh ~' 
binh bi 
dinh ucrt '^ 

a) U 

Thanh n 
binh '': ^ 
I<h6ng bi ^-^ 
dinh udt . 

b) u 
Hmh 37.5 

Chat long 

^ 3 Do nudc vao mpt cdc thuy 
tinh CO thanh nhin. Quan sat 
xem be mat cua nudc 6 sat 
thanh cdc co dang mat phdng 
hay mat khum ? 

1. Thi nghiem 

a) Lay hai ban thuy tinh, trong dd mdt ban dd' 
trdn, mdt ban phii ldp nilon. Nhd ldn mat ciia mdi 
ban nay mdt gigt nudc. 

Nd'u mat ban nao bi dinh udt nudc thi gigt nudc se 
lan rdng thanh mdt hinh ed dang bat ki (Hinh 37.4a). 

Nd'u mat bdn nao khdng bi dinh udt nudc thi gigt 
nudc se vo trdn lai va bi det xud'ng do tdc dung ciia 
trgng luc (Hinh 37.4b). [ S 

b) Lam thf nghidm vdi cae chat long trong cac binh 
chua cd ban chat khdc nhau, ta quan sat thay : 

Nd'u thanh binh bi dfnh udt thi phdn bd mat chat 
long d sat thanh binh se bi keo djch ldn phia trdn 
mdt chiit va cd dang mat khum ldm (Hinh 37.5a). 

Ndu thanh binh khdng bi dfnh udt thi be mat chat 
long d sat thdnh binh se bj keo djch xud'ng phfa 
dudi mdt chiit va cd dang mdt khum ldi (Hinh 
37.5b). Si 

200 



2. ling dung 

Trong cdng nghd tuydn khoang, hidn tugng mat vat 
rdn bj dfnh udt chat long dugc iing dung dd lam giau 
quang theo phuang phap "myen ndi". Quang md 
dugc nghien thanh cac hat nhd rdi dd vao trong mdt 
bd chiia hdn hgp nude pha ddu nhdn va khua'y deu. 
Trong hdn hgp nay cd cac bgt khf bgc trong mang ddu. 
Clac hat khoang chat cd fch (thiec, ddng sunfua,...) 
hi dfnh udt ddu nhung khdng bi dfnh udt nudc ndn 
chiing se ndi ldn tren mat thoang ciing vdi cac bgt khf 
bgc dau, cdn cac bdn quang (dat, cat,...) bi dfnh udt 
nudc se chim xudng day be chua (Hinh 37.6). Ngudi 
ta hdt ldp bgt khi dinh cae hat khoang chat cd fch ndi 
trdn be mat ciia be chiia hdn hgp ddu va thu dugc 
khoang chat giau hon hang chuc lan so vdi quang thd. 

Ill - HIEN TUONG MAO DAN 

1. Thi nghiem 

a) Nhiing thdng dumg ba dng thuy tinh cd dudng 
kfnh trong khae nhau va kha nhd (ed 0,5 ^ 1,5 mm) 
vao trong cimg mdt cdc nudc. H3 

b) Kdt qua thf nghidm vdi nhung d'ng thuy tinh ed 
dudng kfnh trong nhd dugc nhiing vao cac chat ldng 
khae nhau da chdng td : 

- Nd'u thanh d'ng bj dfnh udt (Vi du : d'ng thuy tinh 
ed dau dudi nhiing trong nude), miic chat ldng bdn 
trong d'ng se dang eao ban bd mat chat long d bdn 
ngoai d'ng va bd mat chat ldng trong d'ng cd dang 
mat khum ldm (Hinh 37.7a). 

- Nd'u thanh dng khdng bj dfnh udt (Vi du : dng 
thuy tinh ed dau dudi nhiing trong thuy ngan), muc 
cha't long bdn trong d'ng se ha tha'p han miic chat 
long bdn ngoai d'ng va bd mat chat long bdn trong 
d'ng cd dang mat khum ldi (Hinh 37.7b). 

- Hon niia, nd'u d'ng ed dudng kinh trong cang nhd, thi 
do dang eao hoae ha thap cua muc chat long bdn trong 
d'ng so vdi bd mat chat long d bdn ngoai d'ng cang ldn. 

Bpt l<hi Khoang chat co ich 

•=0 

ddh 
,,-r-^-: ^ 

A ,. 

€f^ 
"^ry—rT' "~^~.'r-'-i 

Hmh 37.6 

t'-' Hay so sanh mdc nUdc 
trong cac d'ng thuy tinh vdi nhau 
va vdi be mat cua nudc 6 ben 
ngoai cac d'ng. 

j I 

a) b) 

Hmh 37.7 
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Hien luong mire chdt long ben trong cue ong cd ducmg kinh 
trong nho luon dang cao hern, hoqc hq thap han so vcd be mat 
chat long d hen ngifdi ong gqi Id hien tucmg mao dan. 

Cae d'ng trong dd xay ra hidn urgng mao ddn ggi la cac dng mao ddn. 

2. Ung dung 

Do hidn tugng mao ddn, nudc cd the dang ldn ttr dat qua he thd'ng 
cac d'ng mao ddn trong bd rd va trong than cay dd nudi cay tuoi tdt; ddu 
hoa cd thd ngdm theo edc sgi nhd trong bae den ldn dd'n nggn bae dd' 
ehay ; ddu nhdn cd the tham qua cac ldp phdt hay miit xd'p de' bdi tron 
lidn tuc cdc vdng dd true quay ciia cac ddng co didn,... 

' Luc cang be mat tac dung ien mdt doan dudng nhd bat ki tren be mat chat Idng ludn 
CO phuong vuong goc voi doan dudng nay va tiep tuyen vdi be mat chat Idng, co 

' chieu lam giam dien tich be mat chat Idng va cd dd Idn f ti le thuan vdi dd dai / ciia 
i doan duong dd : 

f =al 

.-. a day he so ti le ogoi la he sd cang be mat va do bdng don vi niuton tren met (N/m). 
f Gia tri cua a phu thudc ban chat va nhiet dd cua chat Idng : ogiam khi nhiet dd tang. 

Be mat chat long o sat thanh binh chua nd co dang mat khum Idm khi thanh binh 
bi dinh udt va cd dang mat khum Idi khi thanh binh khdng bi dinh udt. 

Hien tuong muc chat long ben trong cac dng cd dudng kinh nhd ludn dang cao hon, 
•-. -' hoac ha thap hon so voi be mat chat long o ben ngoai dng goi la hien tuong mao 
ift' ddn. Cac dng trong do xay ra hien tuong mao ddn goi la dng mao ddn. 

CAU HOI VA BAI TAP 

0 sat thanh binh chira no co hinh dang nhu 
1. Md ta hien tugng cang be mat cua chat long. Noi *he' nao khi thanh binh bi dinh udt ? 

rd phuong, chieu ciia It/c cang be mat. 5. M 6 ta hien tugng mao d in . 

2. Trinh bay thf nghiem xac dinh he sd cang be 
mat cua chat long theo phuong phap keo vdng 
kim loai birt ra khoi be mat ciia chat long do. 6. Cau nao dudi day la khong dimg khi no! ve lire 

3. Viet cdng thirc xac dinh dp ldn cua luc cang cang be mat ciia chat long ? 

be mat cua chat long. He sd cang be mat phu A. Luc cang be mat tac dung len mpt doan 
thuoc nhUng ye'u td nao ciia chat long ? dudng nho bat ki tren be mat chat long co 

4. Mdta hien tugng dfnh udt va hien tugng khdng phuong vuong goc vdi doan dudng nay va 
dinh udt chat long. Be mat ciia chat long tie'p tuye'n vdi be mat ciia chat long. 
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B. Luc cang be mat luon co phuang vudng 
goc vdi be mat chat long. 

C. Luc cang be mat cd chieu lam giam dien 
tich be mat chat long. 

D. Luc cang be mat tac dtjng len mpt doan 
dudng nho bat ki tren be mat chat long c6 dp 
ldn f tl le vdi dp dai I ciia doan dudng do. 

7. Tai sao chie'c kim khau co the ndi tren mat 

nudc khi dat ndm ngang ? 

A. Vi chie'c kim khong bi dinh udt nudc. 

B. Vi khdi lugng rieng cua chiec kim nho hon 
khdi lugng rieng ciia nudc. 

C. Vi trpng lupng cua chiec kim de len mat nudc 
khi ndm ngang khdng thang ndi luc day Ac-si-met. 

D. Vi trpng lugng cua chie'c kim de len mat 
nudc khi nam ngang khdng thang ndi luc 
cang be mat cua nudc tac dijng len no. 

8. Cau nao dudi day la khong dung khi noi ve 
hien tugng dfnh udt va hien tugng khdng dfnh 
irdt cua chat long ? 

A. Vi thuy tinh bi nudc dinh udt, nen gipt nudc 
nho tren mat ban thuy tinh lan rong thanh mpt 
hinh CO dang bat ki. 

B. Vf thuy tinh bi nudc dfnh udt, nen be mat 
ciia nudc o sat thanh bfnh thuy tinh co dang 
mat khum lom. 

C. Vi thuy tinh khdng bi thuy ngan dfnh udt, nen 
gipt thuy ngan nho tren mat ban thuy tinh vo trdn 
lai va bi det xudng do tac dung ciia trpng luc. 

D. Vi thuy tinh khdng bi thuy ngan dfnh udt, 
nen be mat ciia thuy ngan d sat thanh binh 
thuy tinh co dang mat khum Idm. 

9. Tai sao nudc mua khdng Ipt qua dugc cac lo 

nho tren ta'm vai bat ? 

A. Vi vai bat bi dinh udt nudc. 

B. Vi vai bat khdng bi dinh udt nudc. 

C. Vi luc cang be mat cua nudc ngan can 
khdng cho nudc Ipt qua cac 15 nho ciia tam bat. 

D. Vi hien tugng mao dan ngan can khdng 
cho nudc Ipt qua cac 16 tren tam bat. 

10. Tai sao gipt dau lai co dang khdi cau nam lo 
limg trong dung dich rugu co ciing khdi lugng 
rieng vdi no ? 

A. Vi hgp luc tac dijng len gipt dau bang 
khdng, nen do hien tugng cang be mat, lam 
cho dien tfch be mat ciia gipt dau co lai den 
gia tri nho nha't irng vdi dien tfch mat cau va 
ndm lo lung trong dung dich rugu. 

B. Vi gipt dau khdng chiu tac diing cua luc 
nao ca, nen do hien tugng cang be mat, dien 
tfch be mat gipt dau co lai de'n gia tri nho nha't 
irng vdi dien tich ciia mat hinh cau va ndm 
lo lirng trong dung dich rugu. 

C. Vi gipt dau khdng bi dung dich rugu dinh 
udt, nen no ndm lo limg trong dung dich. 

D. Vi luc cang be mat cua dau Idn hon luc 
cang be mat ciia dung dich rugu, nen no nam 
lo limg trong dung dich rugu. 

11. Mpt vdng xuyen co dudng kfnh ngoai la 
44 mm va dudng kfnh trong la 40 mm. Trpng 
lugng ciia vdng xuyen la 45 mN. Lire birt vdng 
xuyen nay ra khoi be mat ciia glixerin d 20°C 
la 64,3 mN. Tfnh he sd cang be mat ciia 
glixerin 6 nhiet dd nay. 

12. Mpt mang xa phdng dugc cang tren mat 
khung day ddng manh hinh chir nhat treo 
thing dirng, doan day ddng ab dai 50 mm va 
CO the trugt de 
dang dpe theo 
chieu dai ciia 
khung (Hinh 37.8). 
Tfnh trpng lugng 
P ciia doan day 
ab de no ndm < 
can bdng. Mang 
xa phdng co he 
sd cang be mat 
0=0,040 N/m. Hmh 37.8 

203 



S u CHUYEN THE CUA CAC CHAT 

Hinh 38.' Tang bdng dang tan. 

Khi dieu kien ton tai (nhiet dp, ap suai) thay doi, cac chai 
CO the chuyen the tir ran sang long, hoac ti/ Idng sang khf 
va nguac lai. Nudc co the bay hoi hoac ddng lai thanh 
nuoc da, cac kim loai co the chay Idng va Ijay hoi. 

Vav so chuven the icon gpi la chuyen pha) ciia cac 
chait CO nhung dac diem gi ? 

I - SUNONG CHAY 

Nhiet 66 

232 C 

Thiec 
long 

Thiec 
rSn 

O 

Htnh 38.2 

Qua trinh chuydn ttr thd' rdn sang thd long ciia cae 
chat ggi la stf ndng chdy. Qua trinh chuydn nguge 
lai ttr the long sang thd rdn ciia cac chat ggi la sif 
dong ddc. 

Thdi gian 1. Thi nghiem 

a) Dun ndng ehay thiec (kim loai). Theo ddi, ghi va 
ve dudng bidu didn su bidn thidn nhidt do ciia thiec 
theo thdi gian trong qua trinh chuydn thd ttr ran 
sang long, ta thu dugc dd thj trdn Hinh 38.2. 3 1 

H I Dua vao do thi tren Hinh 38.2, 
hay mo ta va nhan xet ve sUthay 
ddi nhiet dp trong qua trinh ndng 
chay va dong dac cua thiec. 

bl Lam thf nghidm khao sat qua trinh ndng chay va 
ddng dae ddi vdi nhidu chat rdn ket tinh khae nhu 
ddng. nhdm, sdt,... ngudi ta da di tdi ket luan : 
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Vloi chat rdn ket tinh ding vdi miit eau trut Bang 38.1 
Unh the) co mot nhiet dq nong chay kh:r-' U, . Nhiet dp nong chay r̂, cua mdt so chat 
xdc dinh d moi dp siicU cho truoc (Bang 38.1). ran ket tinh d ap sua't chudn. 

Cac chat rdn vo dinh hinh (thuy tmh. nhua deo. 
sdp nen,...I khong ct) nhiel clo nong chay xiic dinh. 

Dd'i vdi da sd cac chat rdn, thd tfch ciia chiing se 
tang khi ndng chay va se giam khi ddng dac. (Ridng 
nudc da lai cd khdi lugng ridng nhd ban nude ndn 
nudc da ndi tren mat nudc). 

Nhidt do ndng chay ciia chat rdn thay ddi phu 
thude dp sua't bdn ngoai. Dd'i vdi cac chat cd thd tfch 
tang khi ndng chay. nhidt do ndng chay ciia chiing 
tang theo dp suat bdn ngoai. Nguge lai. dd'i vdi cac 
chat cd the tfch giam khi ndng chay. nhidt do ndng 
chay cua chiing giam khi dp suat bdn ngoai tang. 

2. Nhiet nong chay 

Nhidt lugng eung cap cho chat ran trong qua trinh 
ndng chay ggi la nhiet ndng chdy ciia chat ran dd. „, , . -
Nhidt ndng chay Q ti Id thuan vdi khdi lugng m ciia 
chat rdn : 

Chat ran 

Niken 

Sdt 

Thep 

Dong do 

Vang 

Bae 

Nhom 

Chi 

Thie'c 

Nudc da 

r,(°C) 

1 452 

1 530 

1 300 

1 083 

1 063 

960 

659 

327 

232 

0 

Nhiet nong chay rieng A cua mpt sd 
chat ran kei tinh. 

Q = ?Lm (38,1) 

trong dd he so ti Id A ggi la nhiet ndng chdy rieng. 
Gia trj ciia X phu thudc vao ban chat ciia chat rdn 
ndng chay (Bang 38.2). Don vj do A Id jun tren 
kildgam (Jlkg). 

Tii cdng thirc (38.1) ta suy ra : Nhidt ndng chdy 
ridng eiia mdt chat ran cd do ldn bang nhidt lugng 
can eung cap dd lam ndng chay hoan toan 1 kg chat 
rdn dd d nhidt do ndng chay. 

3. Ung dung 

Cac kim loai dugc nau chay va giir d nhidt do cao 
hon nhidt do ndng ehay t^ ciia ehiing dd due cac chi 
tid't may' diie tugng va chudng, dd luydn thanh gang 
thep va cac hiirp kim khae nhau. 

Chat ran 

Nudc da 

Nhom 

Sat 

Chi 

Bae 

Vang 

Thiec 

A(J/kg) 

3.33.10^ 

3,97.105 

2,72.105 

0,25.105 

0,88.105 

0,64.105 

0,59.105 
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II - s u BAY HOI 

Qua trinh chuyen ttr thd long sang the khf (hai) d 
bd mat chat ldng ggi la su bay hai. Qua trinh 
chuyen nguge lai ttr thd khf (hai) sang thd long 
ggi la sif ngung tu. 

0 
o^ 

c/ 1 . ^ i V 

• o^~ 

Hmh 38.3 

^ 3 Nhiet dp cua khdi chat long 
khi bay hoi tang hay giam ? 
Tai sao ? 

1. Thi nghiem 

a) D6 mdt ldp nudc mdng ldn trdn mat dia nhdm. 
Thdi nhe ldn mat ldp nudc nay hoac ha ndng dia 
nhdm, ta thay ldp nudc ddn dan bidn mat : nudc da 
bdc thanh hai bay vao khdng khf. 

Nd'u dat ban thuy tinh gan midng cdc nudc ndng, 
ta tha'y ti-dn mat ban thuy tinh xuat hidn cac gigt nudc : 
hai nudc ttr cdc nudc da bay len dgng thanh nude. 

b) Nguydn nhan eiia qua trinh bay hai la do mdt sd 
phan tir nudc d bd mat ciia nudc cd ddng nang 
chuyen ddng nhidt ldn. ndn chiing cd the thang 
dugc cdng can do luc hut ciia cac phan tir nudc ndm 
trdn be mat eiia nudc va thoat ra khdi mat nudc, trd 
thanh cac phan tir hai nudc (Hinh 38.3). Ddng thdi 
khi dd cung xdy ra qua trinh ngung tu do mdt sd 
phan tir hai nudc chuyen ddng nhidt hdn loan va 
cham vao mat nudc, bi cac phan tir nudc ndm trdn 
bd mat ciia nudc hiit chiing vao trong nudc. ffl 

Sl Hay doan xem tdc dp bay 
hoi cua chat long phii thugc nhu 
the nao vao nhiet dp, dien tfch be 
mat chat long va ap suat khf 
(hoac hoi) 0 sat phia tren be mat 
chat long ? Tai sao ? 
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c) Lam thf nghidm vdi nhieu chat long khae, ngudi 
ta cung tha'y hidn tugng xay ra tuong tu. 

Nhu vay. su ngung tu ludn xay ra kem theo su bay 
hai. Sau mdi don vi thdi gian. ndu sd phan tir chat 
long thoat khdi bd mat chat long nhidu hon sd phan 
tir hai bj hiit vao trong chat long, thi ta ndi chat long 
bj '"bay hai" ; cdn ne'u sd phan tir hoi bj but vao trong 
chat long nhidu ban sd phan tir chat ldng thodt khdi 
bd mat chat long, thi ta ndi chat hai bj "ngung tu". S 3 



2. Hoi kho va hoi bao hoa 

a) Dting dng xilanh dd hut mdt ft dte ldng vao trong 
dng rdi nut kfn lai. Sau dd keo pit-tdng ldn dd tao ra 
mdt khoang trdng trdn bd mat cua dte long (Hinh 
38.4). Ngudi ta quan sat thay mirc dte ldng trong 
dng giam ddn va cudi ciing dimg lai (Chu y : Khdng 
thue hidn thf nghidm nay trong ldp.) 

Nguydn nhan ciia hidn tugng trdn la do liic dau 
tdc do bay hoi ciia dte ldng nhanh ban td'c do ngung 
til eiia hoi dte ndn muc dte ldng trong d'ng giam dan. 
Nhung vi mat do phan tir ciia hoi dte trdn be mat cua 
ete long vdn tid'p tuc tang, ndn hai dte chua bj 
bao hod va dugc ggi la hai khd. Ap suat hai dte tang 
ddn lam giam td'c do bay hai va lam tang td'c do 
ngung tu. Cho tdi khi tdc do ngung tu bdng tdc do 
bay hoi thi qua trinh bay hai - ngung tu ciia dte dat 
trang thai can bdng ddng : mat do phan tir hoi dte 
khdng tang nira. Khi dd hoi ete d phfa trdn bd mat 
ciia dte long ggi la hai bdo hod. 

h) Lam thf nghidm vdi cdc chat long khae, ngudi ta 
eung tha'y hidn tugng xay ra tuong tu. Khi hai khd 
cang xa trang thai bao hod, nd cang tuan theo djnh 
luat Bdi-lo - Ma-ri-dt. 0 nhidt do khdng ddi. ndu 
giam thd' tfch hoi khd thi mat do cac phan tir hoi d 
phia trdn bd mat chat ldng se tang va dp sudt hoi 
tang theo. Khi hai bj bao hod, dp suat cua nd dat gia 
trj cue dai va dugc ggi la dp sudt hai bdo hod. 

Ap suat hai bao hod khdng phu thudc the tich 
va khdng tuan theo djnh luat Bdi-la - Ma-ri-dt, nd 
chi phu thudc bdn chat va nhidt do ciia chat long 
bay hoi. H3 

Hai 
ete 

Nut 
cao su 

Pit-tong 

Xilanh 

£te 
i-"^ long 

Hinh 38.4 

\'i du : d 20"C, ap suat hoi hao hoa 
ciia nudc la 17..'i4 mmHg. ciia rugu 
la 44.5 mmHg. ciia etc lu 473 mmHg. 
Nhung ap suat hoi huo hoa cua nuoc 
d 2.'i"C chi bang 2.\X mmHg va d 
30"C lai tang len tdi 31.8 mmHg. 

B 3 Tai sao ap suat hoi bao hoa 
khong phu thugc the tfch va lai 
tang theo nhiet dp ? 

3. Ung dung 

Nudc ttr bid'n. sdng, hd,... khdng ngtrng bay hai tao 
thanh may. suang mil. mua, lam eho khf hau didu hod 
va cay edi phat tridn. Su bay hoi nudc bidn dugc sir dung 
trong nganh san xuat mudi. Su bay hai ciia amdniae, 
frddn,... dugc sir dung trong ki thuat lam lanh. 
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Bang 38.3 III - SU SOI 

Nhiet do soi f̂  ciia mpt so chat long d , , . , 
(Jud tnnh chuyen td the long sang die khi xay ra o 
ca ben trong va tren he mdt chat ldng goi Id su soi. 

1. Thi nghiem 

Lam thf nghiem vdi eae chat long khdc nhau, ta 
nhan tha'y : 

Dudi dp sudt chudn, mdi chdt long soi a nhiet dtp 
.xdc dinh va khdng thay ddi (Bang 38.3). 

Nhidt do sdi ciia chat long cdn phu thudc dp sua't 
chat khf d phfa trdn bd mat chat long. Ap suat chat 
khf cang ldn, nhidt do sdi cang cao va ngugc lai 
(Bang 38.4). 

2. Nhiet hoa hoi 

Nhidt lugng eung cap cho khdi chat long trong qua 
trinh sdi dugc ggi la nhiet hod hai ciia khdi chat 
long d nhidt do sdi. Nhidt hod hai Q ti Id thuan vdi 
khd'i lugng m ciia phdn chat long da bid'n thanh khf 

Bang 38.5 (hoi) d nhidt do sdi : 

Nhiet hoa hoi rieng L ciia mpt so chat n = ^ ^ /^g 2) 
long d nhiet dp soi va ap suat chuan. 

Chat long /-(J/kg) trong dd he sd ti Id L la nhiet had hai rieng phu 
thudc ban chat ciia chat long bay hai. Don vj do ciia 
L Va jun tren kildgam (Jlkg). 

ap suat chuan. 

Chat long 

Rupu 

Nudc 

Xang 

Dau hoa 

Bang 38.4 

Nhiet dp sol t^ ciia 
ap suat. 

Ap sua't (atm) 

0,1 

0,5 

1 

5 

10 

'sTO 

78,3 

100 

80,2 

290 

nudc phij thupe 

U°c) 
45 

81 

100 

151 

181 

Nudc 2,3.10^ 

Amoniac 1,4.10̂  
Rjou 0 9 10̂  ^^ '-°"§ ^^^'^ (38.2) ta suy ra : Nhidt hoa hai 
g(g 0 4 10̂  ridng eiia mdt chat long cd do ldn bdng nhidt lugng 

Thuy ngan 0 3 10̂  '^^^ ' ^ " "^ *̂ ^P '^^ '^"^ ^^^ ^ ° ' ' ' ^ ° ^ " ^ ° ^ " ^ ^^ ^^^^ '*° 
d nhidt do sdi (Bang 38.5). 

Q^,^ -r,.ih ^h,,.,,i.r, +,r r»,p ran sang the long goi la su nong ctiay. Qua trinh chuy§n 

î f 7 the ran goi la su ddng dac. 

mot cau true tinh the) co nhiet dd nong chav khdng 
doi xac dmh o moi " i ror . Cac chat ran vd dinh hinh khone co nhiet dd 
-one cnav ""ac 'Jinh. 
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Nhiet luong Q cung cap cho chat rdn trong qua trinh nong chay goi la nhiet ndng chay : 

Q= Xm 

trong do m la khdi luong ciia chat rdn, X la nhiet ndng chay rieng ciia chat rdn va 
do bdng J/kg. 

Qua trinh chuyen tuthei Idng sang the; khi (hoi) d be mat chat Idng goi la subay hoi. 
Qua trinh chuydn nguoc lai tuthd khi sang the; long goi la su ngung tu. Su bay hoi 
xay ra d nhiet dd bat ki va ludn kem theo su ngung tu. 

Khi tdc dd bay hoi Idn hon tdc dd ngung tu. ap suat hoi tang dan va hoi d phia 
tren be mat chat long la hoi khd. Hoi khd tuan theo dinh luat Bdi-lo - Ma-ri-dt. 

Khi tdc dd bay hoi bdng tdc dd ngung tu, hoi d phia tren be mat chat long la hoi 
bao hoa cd ap suat dat gia tri cue dai goi la ap suat hoi bao hoa. Ap suat hoi bao 
hoa khdng phu thudc the tich va khdng tuan theo dinh luat Bdi-lo - Ma-ri-dt, nd chi 
phu thudc ban chait va nhiet dd ciia chat Idng. 

Qua trinh chuyen tuthe Idng sang thei khi (hoi) xay ra ca d ben trong va tren be mat 
chat Idng goi la su sdi. 

Mdi chat Idng sdi d nhiet dd xac dinh va khdng ddi. 

Nhiet dd sdi ciia chat Idng phu thudc ap sudt chat khi d phia tren be mat chat 
Idng. Ap suat chat khi cang Idn, nhiet dd sdi ciia chat Idng cang cao. 

Nhiet luong Q cung cap cho khdi chat Idng trong khi sdi goi la nhiet hoa hoi ciia 
khdi chat Idng d nhiet dd sdi : 

Q= Lm 

trong dd m la khdi luong ciia phan chat Idng bien thanh hoi, L la nhiet hoa hoi rieng 
ciia chat Idng va do bdng J/kg. 

CAU HOI VA BAI TAP 

1. St; nong chay la gi ? Ten gpi ciia qua trinh 4. Phan biet hoi bao hoa vdi hoi kho. So sanh ap 
nguoc vdi su ndng chay la gi ? Neu cac dac sua't hai bao hoa vdi dp suat hoi khd ciia chat 
diem cua su nong chay. long a cung nhiet dd 

2. Nhiet ndng chay la gi ? Viet cdng thuc tinh 5. Su sdi la gi ? Neu cac dac diem ciia su sdi. 
nhiet nong chay ciia vat ran. Neu ten va don Phan biet su sdi va si; bay hoi. 
V, do cua cac dai luong trong cdng thirc nay. g_ ^,gj ^^^g ^^^^ ^-^^ ^^i^t ^^^ j , ^ , ,^3 .^a't 

3. Su bay hoi la gi ? Ten gpi ciia qua trinh ngugc long. Neu ten va don vi do ciia cac dai luong 

vdi su bay hoi la gi ? trong cong thirc nay. 

MA- V/U Li 10 2 0 9 



7. Cau nao dudi day la/(/ldng dung khi noi ve su 10. Nhiet hoa hoi rieng ciia nudc la 2,3.10^ J/kg. 

nong chay cua cac chat ran ? Cau nao dudi day la dung ? 

A. Mdi chat ran ke't tinh ndng chay d mpt nhiet A. Mpt lugng nudc bat ki can thu mpt lugng 

do xac dinh khdng ddi irng vdi mot ap suat nhiet la 2,3.10^ J de bay hoi hoan toan. 

ben ngoai xac dinh. g ^g . ^^^^^^ n̂ rdc can thu mot lugng nhiet 

B. Nhiet dp nong chay ciia chat ran ke't tinh ig 2,3.10^ J de bay hoi hoan toan. 
phu thudc ap suat ben ngoai. ^ . , ^ - , - , - - - . ' - . i , ^ k-* 

' , C. Moi kilogam nuoc se toa ra mpt luong nhiet 
C. Chat ran ket tinh nong chay va ddng dac d ,3 2,3.1 QB J khi bay hoi hoan toan d nhiet do sdi. 
ciing mdt nhiet do xac dinh khdng ddi. 

,• , • • D. Mdi kildgam nudc can thu mot luong nhiet 
D. Chat ran vo dinh hinh cung nong chay d ,, , j ^ . ^^. ^^^^ ^^^^ ^ ^^-^^^ ^^ 
mot nhietdo xac dmh khong ddi. . . . , . . , , . ' 

^ soi va ap suat chuan. 
8. Nhiet nong chay neng cua dong la 1,8.10^ J/kg. ^^ ^^ , ^^-^^ ^^^ ^^^^ tinh chda (khdng day) mdt 

Cau nao dudi day la dung ? , ' . . . , . . . , - , , . onan • 
' ^ lugng nuoc nong co nhiet dp khoang 80°C va 

A. Khdi dong se toa ra nhiet lugng 1,8.10^ J dugc nut kin. Dpi nudc lanh len phan tren gan 
khi nong chay hoan toan. co binh, ta tha'y nudc trong binh lai sdi. Giai 
B. M5i kildgam dong can thu nhiet lugng 1,8.10̂  J * '̂'̂ ^ *^' ^^° '^ 
de hoa long hoan toan 0 nhiet do nong chay. 12. 6 ap sua't chua'n (1 atm) co the dun nudc 

C. Khdi dong can thu nhiet lugng 1,8.105 J "ong de'n 120°C dugc khdng ? 

de hoa long. 13. 0 tren nui cao ngudi ta khong the lupc chin 

D. M6i kildgam dong toa ra nhiet lugng IB.IO^ J ^^'^"^ '^°"9 "^^'^ soi. Tai sao ? 

khi hoa long hoan toan. 14. Tinh nhiet lugng can cung cap cho 4 kg nudc 

9. cau nao dudi day la khong dung khi noi ve su da 6 0°C de chuyen no thanh nudc d 20°C. Nhiet 

bay hoi ciia cac chat long ? nong chay rieng cua nudc da la 3,4.10^ J/kg va 

A. Su bay hoi la qua trinh chuyen tu the long "^ '̂̂ * ^^"9 rieng cua nudc la 4 180 J/(kg.K). 

sang the khi xay ra a be mat chat long. 15. Tinh nhiet lugng can cung cap cho mie'ng 

B. Qua trinh chuyen ngugc lai tu the khi sang nhdm khdi lugng 100 g a nhiet dp 20°C, de no 
the long la su ngung tu. Su ngung tu ludn xay hoa long a nhiet dp 658°C. Nhdm co nhiet 
ra kem theo su bay hoi. dung heng la 896 J/(kg.K), nhiet nong chay 

C. Su bay hoi la qua trinh chuyen tu the long rieng la 3,9.10^ J/kg. 

sang the khi xay ra d ca ben trong va tren be 
mat chat long. 

D. Su bay hoi ciia chat Idng xay ra d nhiet dp 
bat ki. 
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/ • D o AM CUA KHONri KHI 
Cac em co biei "Op am 82%" ghi trong muc "Du bao 
thdi t iei" ciia chuang trinh truyen hinh VTV3 buoi 
sang CO y nghia gi khong ? 

Du bao 

Thoi liet 

24°-32° 827o 

I - DO AM TUYET DOI VA DO AM CUC DAI 

1. Do am tuyet doi 

Dtp dm tuyet ddi a ciia khdng khi trong khf quyen la dai 
lugng do bdng khdi lugng m (tfnh ra gam) ciia hai nudc 
cd trong 1 m^ khdng khi. Dan vi do ciia a la g/m\ 

2. Do ^m cue dai 

Ndu do dm tuydt ddi ciia khdng khf cang cao' thi 
lugng hai nudc cd trong 1 m'' khdng khi cang ldn. 
Khi dd dp sua't ridng phan p ciia hoi nudc trong 
khdng khi (tiic la ap suat do rieng lugng hai nudc 
cd trong khdng khf gay ra) cang ldn. 

6 mdt nhidt do cho trudc, ap suat rieng phan p ciia 
hai nudc trong khdng khi khdng the' ldn ban ap suat 
/?ŷ  ciia hai nudc bao hod d nhidt do dd. Vi the do am 
tuydt ddi ciia khdng khf d trang thai bao hoa hoi nude 
cd gia tri ldn nhat va dugc ggi la dip dm cifc dqi A. 

Do dm cue dai A ed do Idn bdng khdi lugng rieng 
eiia hai nudc bao hod tfnh theo dan vi g/m-\ Gia tri 
eiia A tang theo nhidt do. H I 

Bang 39.1 

Ap suat hai nuoc bao hoa p^^^ va khoi 
lupng rieng p cua no. 

f(°C) Pbh('^'TiHg) p(g/m3) 

0 

5 

10 

15 

20 

23 

25 

27 

28 

30 

4,58 

6,54 

9,21 

12,79 

17.54 

21.07 

23,76 

26,74 

28,35 

31,82 

4,84 

6,80 

9,40 

12,80 

17,30 

20,60 

23,00 

25,81 

27,20 

30,29 

' ^ ^ Dua vao Bang 39.1, hay xac 
dinh dp am cUc dai A cua khong 
khi d 30°C. 
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II - DO AM Tl DOI 

Do am tuyet ddi chua cho biet muc do am cua 
khdng khf. vi d nhiet do cang thap thi hai nudc 
trong khdng khf cang dd dat trang thai biio hoa. Khi 
dd dp am tuxet ddi cang giin vdi do iim cue dai. Nhu 
vay. de md ta mirc do am ciia khdng khf ngudi ta 
phai diing mgt dai lugng ggi la dtp ant tt ddi j (hay 
cdn ggi la do am lUtriig ddi). 

Do am ti ddi / cua khong khf la dai lugng do 
bang tl so phim tram giira dp am tuyet ddi a \a do 
dm cue dai ,4 cua khdng khf o cimg nhiet do : 

Trong khf tugng hgc, do dm ti ddi /'dugc tfnh gan 
dimg theo cdng thuc : 

^ 9 V d i Cling dp am tuyet ddi a, p . ^ .^^ 
neu nhiet do khong khi tang thi I ~ —-- lUUVo (39.2) 
dp am tl ddi ftang hay giam " 9 

Khdng khf cang dm. do dm ti ddi cang Idn. 6 
nudc ta. do am ti ddi cd the tang tir 95 tdi 989f trong 
nhung ngay dm udt va giam .\udng dudi KY.'c trong 
nhifng ngay khd rao. Sl 

Cd thd do do am ciia khdng khf bang cac dm ke : 
^' '•' • dm ke tdc. dm ke kho - uot, am ke chem suang. 
Gia sU khong khf a 25^'C cc) do am 
tuyet doi ki 17.30 g/ni\ Ha) ,xac 
dinh do am cue dai va do am ti doi 
ciia khong khi o 2.'i"C. 

(7;(//.• Do am cue dai ,4 o 2.'i"C duna • . . . 
hang kho, luong neng eua hoi nude " ' " A N H H U O N G C U A D O A M K H O N G K H I 

bao hoa trong khong khf (( eiing 
nhiet do nay. Theo Bang 3^).l.ta xae E)g dm ti ddi ciia khdng khi cang nho. su bay hai 
dinh duoe : qua kip da cang nhanh. than ngudi cang dd bi lanh. 

A = 2-\()0 g/m' 0 3()"C. con ngudi van cam thay dd chiu khi do am 
Tir do suy ra do luii li doi eua khong ti ddi bang khoang 259f va cam thay ndng buc khi 
khf d 2.S"C bang : dp dm ti ddi vum qua 807^. Cdn d 18"C. con ngirdi 

cam thay lanh khi dp am ti ddi la 25'7f va cam tha'y 
-̂ •'"* mat me khi dp am ti ddi vugt qua 607f. 
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Do dm tl ddi cao hon 80% tao didu kidn eho cay 

cdi phat trien, nhung lai dd lam dm mdc, hu hdng cac 

may va dung cu quang hgc, didn tir, co khf, khi tai 

quan su, luong thue, thue phdm trong edc kho ehiia. 

De ehdng dm, ngudi ta phai thue hidn nhieu bidn 

phap nhu dimg chat hiit dm, say ndng, thdng gid, 

bdi ddu md ldn cdc chi tidt may bdng kim loai, phu 

ldp chat deo ldn cac ban mach didn tir,... 

Do dm tuyet ddi a ciia khdng khi la dai luong do bdng khdi luong hoi nudc (tinh ra 
gam) chua trong 1 m^ khdng khi. 06 am cue dai A la dd dm tuyet ddi cua khdng khi 
chira hoi niroc bao hoa, gia tr i ciia no tang theo nhiet dd. Oon vi do ciia cac dai luong 
nay deu la g/m^. 

06 dm ti ddi f ciia khdng khi la dai luong do bdng ti sd phdn tram giura do dm tuyet 
ddi a va dd dm cue dai A ciia khdng khi d ciing nhiet do : 

f = .100% 

hoac tinh gan dung bdng ti sd phan tram giCra ap sudt rieng phan p cua hoi nuoc va 
ap suat p^^^^ ciia hoi nuOc bao hoa trong khdng khi 6 cimg mdt nhiet dd : 

.1007o 
'bh 

Khdng khi cang dm thi dd dm ti ddi ciia nd cang cao. 

Cd th§ do do am ciia khdng khi bdng cac loai dm ke. 

CAU HOi VA BAI TAP 

^ 

1. Dp a'm tuydt doi la gi ? Dp a'm cue dai la gi ? 
Noi ro don vi do ciia cac dai lugng nay. 

2. 06 a'm ti ddi la gi ? Vi^t cong thirc va neu 
y nghla cua dai lugng nay. 

3. Viet cong thUc tinh gan diing cua d6 a'm ti ddi 
diing trong khi tugng hoc. 

Khi noi v^ d6 a'm tuyet ddi, cau nao dudi day 
la dung ? 

A. Dp am tuyet ddi ciia khong khi co dp Idn 

bang khdi lugng (tinh ra kildgam) ciia hoi 

nudc CO trong 1 m^ khong khi. 
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B. Dp am tuyet doi ciia khdng khi co dp ldn 

bang khdi lugng (tinh ra gam) ciia hoi nudc co 

trong 1 cm^ khdng khi. 

C. Op am tuyet doi ciia khong khi co dp Idn 

bang khdi luong (tinh ra gam) ciia hoi nudc co 

trong 1 m'̂  khdng khi. 

D. Do am tuyet doi ciia khdng khi co dp Idn 

bdng khdi lugng (tinh ra kilogam) ciia hoi 

nudc CO trong 1 cm^ khdng khi. 

5. Khi noi ve dp am cue dai, cau nao dudi day la 
khong diing ? 

A. Khi lam nong khdng khi, lugng hoi nudc trong 
khdng khi tang va khdng khi co dp a'm cue dai. 

B. Khi lam lanh khdng khf de'n mpt nhiet dp 
nao do, hoi nudc trong khdng khi trd nen bao 
hoa va khdng khi co dp am cue dai. 

C. Op am cue dai la dp a'm ciia khdng khf bao 
hoa hoi nudc. 

D. Dp am cue dai co dp Idn bdng khdi lugng 

rieng cua hoi nudc bao hoa trong khong khi 

tinh theo don vi g/m^. 

6. 0 ciing mpt nhiet dp va dp sua't, khdng khi 

kho nang hon hay khong khf am nang han ? 

Tai sao ? Cho bie't khd'i lugng moi ciia khdng 

khi la ;U = 29 g/mol 

A. Khdng khi kho nang hon. Vi ciing nhiet dp 
va ap sua't thi khdng khi co khdi lugng Idn hon. 

B. Khong khi am nang hon. Vi cung nhiet dp 
va dp suat thi nudc co khdi lugng Idn han. 

C. Khdng khi khd nang ban. Vi d ciing nhiet dp 
va ap sua't thi khdng khi khd cd khdi lugng rieng 
Idn hon khdi lugng rieng ciia khdng khi am. 

D. Khdng khi am nang hon. Vi d ciing nhiet dp 
va dp suat thi khong khi am co khdi lugng rieng 
ldn hon khdi lugng rieng ciia khong khi khd. 

Mat ngoai ciia mpt cdc thuy tinh dang dung 
nudc da thudng cd nudc dpng thanh gipt va 
lam udt mat cdc. Giai thich tai sao ? 

Khong khi d 30°C co dp a'm tuyet doi la 

21,53 g/m^. Hay xac dinh dp a'm cue dai va 

suy ra dp am t( doi ciia khdng khi d 30°C. 

Budi sang, nhiet dp khong khi la 23°C va dp 

am tl ddi la 80%. Budi trua, nhiet dp khdng khi 

la 30°C va dp am ti ddi la 60%. Hoi vao budi 

nao khdng khi chira nhieu hai nudc han ? 

Em cdbifet ? 

CAC LOAI AM Kf 

1. Am ke toe (Hinh 39.2). Cau tao ciia am ke tdc 
gom sgi toe C co dau tren buoc cd dinh, 
dau duai vat qua mot rong roc nho va buoc vao vat 
nang P. Ne'u do am ti doi ciia khong khi tang (hoac 
giam) thi scxi toe C bi dan ra (hoac co lai) va lam 
quay rong roc, do do kim 5 gdn vai true ciia rong 
roc se quay theo tren mat chia dp ghi sdn cac gia 
tr| CLia do am ti ddi. 

Am ke toe la loai am ke dan gian nhai dimg de 
1o dp am ti doi ciia khong khf, nhung co do chfnh 
Kcic khong cao. 

Hinh 39.2 
Am ke too 

Hinh 39.3 
Am ke kho - uat 
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2. Am ke kho - uot (Hinh 39.3). Cau tao ciia am ke kho - uat 
gdm hai nhiet ke : nhiet ke kho va nhiet ke ucrt. Nhiet ke udt 
la nhiet ke co bau ducrc quan quanh bdng mpt lop vai mong 
udt do ddu dud'i cua lop vai nhung trong mpt coc nuac nhd. 
Nhiet ke kho chi nhiet dp khong khf f,̂  va nhiet ke uot cbi 

nhiet dp bay hai t^ cua nuac d trang thai bao hoa. Neu 
khong khf cang kho thi dp am ti doi cang nho, nen nudc bay 
hai tir lop vai uat cang nhanh va bau nhiet ke udt bi lanh 
cang nhieu : t^ cang nho so vai r,̂ . Nhu vay, hieu nhiet dp 
{t^. - t^) phu thuoc dp am ti doi r ciia khong khi. 

Biei duac hieu nhiet dp (r̂ , - r^), ta co the diing bang tra 

cuu de xac dinh do am ti doi i ciia khong khf ung vai nhiet
do t^^ chi tren nhiet ke kho. 

3. Am ke diem suang (Hinh 39.4). Cau tao ciia am ke 
diem suang gdm binh tru 3 bang kim loai ma sang bong 
dat nam ngang va ben trong chua mpt phan ete long. Dau 
duai ciia ong 2 co nhieu 16 nho dugc nhung vao ete long 
trong binh 3, ddu tren cua ong 2 noi vai qua bop cao su 1 
diing de bom khong khf vao binh 3, lam ete bay hai nhanh-
va thoat ra ngoai qua 16 6, do do nhiet dp ciia binh 3 bi giam 
nhanh. Khi nhiet dp binh 3 giam xuong tai nhiet dp fg nao 
dd, hai nuac trong lop khong khf a sat mat binh 3 trd nen 
bao hoa va dpng thanh suang. Nhiet dp r̂  dupc gpi la 

diem suang. Oe de quan sat luc suang xuai hien tren mat 
truac ciia binh 3, nguai ta Idp them vanh tron 5 bdng kim 
loai CO mat duac ma sang bong va dat each li vai binh 3 
d mat truac ciia no. 

Doc diem suong f̂  tren nhiet ke 4 va dua vao Bang 39.1, 

ta CO the xac dinh duac dp am ti doi r'cua khong khf d nhiet 
do cho trudc vai do chinh xac kha cao. 

Hinh 39.4 
Am ke diem suang 

215 



THUCHANH : X A C D ! N H H E S 6 
GANG BE MAT CUA CHAT LONG 

Hinh 4C.1. Bo thi nghiem xac dinh 
he so cang be mat cua chai long. 

Ctiific 
vong Mang 

nu6c 

Hinh 40.2 
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l-MUCOiCH 

- Khao sat hidn tugng cang bd mat cua cha't long. 

- Xac dinh he sd cang hi mat cua nudc. 

II - DUNG CU THI NGHIEM 

1 .Luc ke 0,1 N cd do chia nhd nha't 0,001 N. 

2. Vdng kim loai (nhdm) cd day treo. 

3 . Hai ede nhua A, B dung nudc, ndi thdng nhau 
bang mdt d'ng eao su (silicon). 

4. Thudc kep (thudc cap) 0 -=- 150 mm, cd do chia 
nhd nha't 0,1 mm, hoac 0,05 ; 0,02 mm. 

5. Gia treo luc ke. 

III - CO 50 Li THUYET 

Mat thoang ciia chdt long ludn cd cac lue cang, theo 
phuang tidp tuyd'n vdi mat thoang. Nhirng luc cang 
nay lam eho mat thoang ciia cha't long cd khuynh 
hudng CO lai ddn dien tich nhd nhdt. Chung dugc 
ggi la nhirng luc cdng be mat ciia ehdt long. 

Cd nhidu phuong phdp xac dinh lire eang bd mat. 
Trong bai nay ta dung mdt luc ke nhay (loai 0,1 N), 
treo mdt chid'c vdng bdng nhdm cd tinh dinh udt 
hoan toan dd'i vdi chat long cdn do (Hinh 40.2). 



Nhiing day chid'c vdng n h d m c h a m vao mat chat long, rdi keo 
nd ldn mat thoang. Khi day chide vdng vira dugc nang ldn trdn mat 
thoang, nd khdng bj biit ngay ra khdi chat long : mdt mang chat 
long xuat hidn, b a m quanh chu vi ngoai va chu vi trong ciia chid'c 
vdng, ed khuynh hudng keo chid'c vdng vao chat long. Luc F^ do 
m a n g chat long tac dung vao chide vdng diing bdng tdng lue cang 
be mat ciia chat long tdc dung ldn chu vi ngoai va chu vi trong ciia 
chid'c vdng. 

D o chid'c vdng n h d m bi chdt long dfnh udt hoan toan, ndn khi 
keo chide vdng ldn khdi ma t thoang , lam xuat hidn mdt m a n g 
chat long cang gitra day chid'c vdng va ma t thoang , luc cang F^ 
cd ciing phucmg ehidu vdi t rgng lue P ciia chid'c vdng. Gia tri lue 
F do dugc trdn luc kd' bdng tdng do ldn cua hai luc nay : 

F = F^ + P 

Do P va F, ta xac djnh dugc do ldn ciia lue eang bd mat F^ tdc 
dung ldn chide vdng. 

Ggi LJ la chu vi ngoai va L2 la chu vi t rong cua chide vdng, 
ta t inh duge he sd cang bd ma t creiia chat long d nhidt do nghidn 
ciiru theo e d n g thiife : 

G = " 
F„ F - P 

L] + L2 n(D + d) 

a day D va J la dudng kfnh ngoai va dudng kfnh trong ciia 
chide vdng. 

IV - Gldl THIEU DUNG CU DO 

1 . Chid'c vdng k im loai ( n h d m ) dung t rong thi ngh idm nay la 
loai vat rdn cd tfnh d inh udt hoan toan ddi vdi chat long cdn 
nghidn curu (nude) . Trudc khi do can lau sach edc chat bdn b a m 
vao ma t chide vdng de ed kd't qua do ch inh xac . 

2. Thudc kep dung do chu vi ngoai va chu vi trong cua chide 
vdng la loai dung cu do do dai chfnh xae han thudc milimet. Do 
chia nhd nhat eiia thudc kep, tuy loai, cd thd dat tdi 0,1 ; 0,05 
hoac 0,02 mm. 



Thudc kep diing trong thf nghidm nay cd the do di dai tir 0 
ddn 150 mm. Nd gdm mdt than thudc chfnh dang chir > (Hmh 
40.3). trdn than thudc khdc vach tir 0 den 150, mdi \a .i each 
nhau 1 mm. Cd mdt thudc D nhd han dm lay than thude '̂ hfnh, 
ed the trugi dgc theo than thudc ehfnh, ggi la du xfch. 

2 X -n 2' 3 

1 

0 10 20 30 40 50 60 

_ J . i ; M M p : i i i i i ! ^ ! i ! l i ; i | ! ! ' ! ! i i i i M i ; i ,._^^.::-:.:,.-

X i 0 5 10 

Htnh 40.3 
Cau tao thudc kep 

Thudc nhd trdn du xfch dugc chia ddu thanh N do chia, sao 
cho do ddi ciia N do chia ciia thude nay diing bdng do dai ciia 
(kN - 1) do chia trdn thudc chfnh (k = 1, 2). 

Do chia nhd nhat A ciia thudc kep tinh theo cdng thdc : 

A = — (mm) 

Vidii: N=\0 A = 0,1 mm 

N = 20 A = 0,05 mm 

yv = 50 A = 0,02 mm 

Dau do thudc chfnh T cd hai ham kep 1, 2 cd dinh. Hai ham 
kep di ddng 1' - 2' gdn vdi dau ciia du xfch. Hai dau 1 - 1 ' diing 
do kfeh thudc ngoai, cdn hai dau 2 - 2 ' diing do kich thudc trong 
cua cac vat. 

Vi du : Can do do dai dudng kinh D ciia mdt vdng kim loai, ta 
ndi nhe vft 3 dd' ed thd keo du xfch trugt trdn than thudc T, rdi 
kep chid'c vdng giira hai ham kep 1 - 1 ' (Hinh 40.3). Van nhe 
vft 3 dd' ed dinh vi trf cua du xich. Cach dgc gia tri do dai dudng 
kfnh D nhu sau : 
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Ban ddu khi chua cd vdng, ham kep di ddng 1' ndm sat vdi 
ham kep cd dinh 1, thi vach sd 0 tren thudc chfnh T triing vdi 
vach so 0 eiia du xich. Sau khi kep chide vdng, vach 0 ciia du 
xich trugt sang phdi, vugt qua vach thu n trdn thudc chfnh. Nhu 
vay, ta xac dinh dugc phan nguydn ciia do dai dudng kinh D 
bdng n milimet. Cdch dgc phdn le ciia D nhu sau : Quan sat hai 
day vach dd'i didn nhau trdn du xfch va trdn thudc chfnh, tim 
xem cd cap vach nao triing nhau hoae ndm dd'i didn sat nhau nhdt, 
gia sit la vach thiir m trdn du xfch. Phan le cua do dai dudng kfnh 
D dugc tinh bdng m. A(mm), trong dd A la gia tri eiia do chia nhd 
nha't cua thude kep, duge ghi ngay trdn thude kep. Kd't qua : 

D - n -\- m.A (mm) 

Trdn Hinh 40.3, do dai dudng kinh D do dugc la : 

D = 13,7 ±0,1 mm 

V-TRINH TU THI NGHIEM 

1. Do lut cang F^ 

a) Lau sach chide vdng bdng gidy mem. Mde day treo chid'c 
vdng vao luc kd' 0,1 N, rdi treo luc kd vao thanh ngang eiia gia 
dd de do trgng lugng P eiia chide vdng (Hinh 40.1). Lap lai phep 
do P thdm 4 lan va ghi ede gid tri do duge vao Bang 40.1. 

b) Dat hai cdc A, B cd dng cao su ndi thdng nhau ldn mat ban. 
Do cha't long cdn xdc dinh he so cang mat ngoai (nudc cat, hoac 
nudc sach) vao hai edc, sao cho lugng nudc chid'm khoang 50% 
dung tfch mdi cdc. Dat cdc A ngay dudi vdng nhdm dang treo 
trdn lue ke (Hinh 40.1). Dat cdc B ldn mat tam dd ciia gid dd 
(mat tam dd' eao hon mat ban khoang 30 mm). Sau khi miie nude 
trong hai cdc ngang bdng nhau, ndi vit ham khdp da nang dd ha 
luc kd' xud'ng thap dan sao cho mat day cua chide vdng ndm each 
mat nudc khoang 0,5 em. Didu chinh day treo chide vdng sao 
cho mat day ciia chid'c vdng song song vdi mat nudc. 

e) Keo nhe mdc treo vat cua luc kd' de cho day chide vdng 
nhdm eham d6u vao mat nudc, rdi budng tay ra. Dudi tae dung 
ciia luc cang bd mat, vdng nhdm bj mang nudc bam quanh day 
vdng giir lai. 
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d) Ha edc B xud'ng mat ban dd nudc trong cdc A lai tir tir chay 
sang ede B. Quan sat chid'c vdng va luc ke, ta thay mat nudc trong 
cdc A ha dan xudng va chide vdng bj keo xud'ng theo, lam cho sd 
chi trdn luc ke tang dan. Cho dd'n khi bdt ddu xuat hidn mdt mang 
chat ldng bam quanh chu vi day chid'c vdng d vj tri cao ban mat 
thoang, thi sd chi trdn luc ke khdng tang nira, mac dii mat chat 
long tid'p tue ha xudng va mang chat long bam quanh chid'c vdng 
tid'p tue bj keo dai ra, trude khi nd bj dirt diirt. Gid trj luc F chi trdn 
luc ke d thdi didm ngay trude khi mang chat long bj diirt, dung 
bdng tdng eiia trgng lugng P ciia chide vdng va do ldn F^ ciia luc 
eang be mat chat long tac dung ldn chu vi ngoai va chu vi trong 
ciia chide vdng. Ghi gia trj ciia luc F vao Bang 40.1. 

e) Dat lai edc B ldn mat tam de va lap lai them 4 ldn cac budc c) 
va d). Ghi cae gia trj luc F do dugc vao Bdng 40.1. 

2. Do duong kinh ngoai va duong kinh trong cua chiec vong 

a) Diing thudc kep do 5 lan dudng kfnh ngoai D va dudng kinh 
trong d ciia chide vdng. Ghi kd't qua do dugc vao Bang 40.2. 

Chit y : Trong trudng hgp day chid'c vdng dugc vat mdng sao cho 
D ~ d thi tdng ehu vi cua chid'c vdng cd thd xae djnh theo cdng 
thuc Lj+ LJ = 2nD. Nhu vay ta chi can do dudng kinh ngoai D 
cua chid'c vdng. 

b) Kei thitc thi nghiem : Nhde chide vdng ra khdi luc ke, lau khd 
va cat nd vao trong hop nhua sach. 

220 



BAo CAO THUC JiAHH 

Hp va ten : ; Ldp 

Ten bai thuc hanh : 

Ngay: 

1 . Tra 161 cau hoi 

a) Neu vi du ve hien tugng dinh udt va hien tugng khdng dinh udt ciia chat long ? 

b) Luc cang be mat la gi ? Neu phuang phap diing luc ke xac djnh luc cang be mat va xac dinh he sd 

cang be mat ? Viet cdng thirc thuc nghiem xac dinh he sd cang be mat theo phuang phap nay ? 

2. Ket qua 

Bang 40.1 

r-

Gia trj trung binh 

Bang 40.2 

Lan do 

1 

Dp chia nho nha't cua luc kd: (N) 

ndo 

1 

2 

3 ~ 
A 

5 

P 
(N) 

F 
(N) 

i 

' 

F^-F-P 
(N) (N) 

06 chia nho nha't cua thudc kep : (mm) 

D 
(mm) 

AD 
(mm) 

d 
(mm) 

Ad 
(mm) 

L__„-. 
4 

5 

Gia tri trung binh 
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a) Tinh cac gia tri trung binh, sai sd tuyet ddi ciia mdi lan do, sai sd tuyet ddi 
trung binh ciia luc F̂  va ciia cac dudng kinh D, d. Ghi cac ket qua tinh dugc 
vao Bang 40.1 va Bang 40.2. 

b) Tinh gia trj trung binh ciia he sd cang be mat ciia nudc : 

F 
a = 

n(D + d) 

c) Tinh sai sd ti ddi ciia phep do : 

ACT AF; An AD-h Ad 
5cT = ^ = -=^ + — + -^—=f- = 

a F^ Tt D + d 

trong do : AF^ = AFc + 2AF' 

(AF' la sai sd dung cu ciia luc ke, lay bang mpt nira dp chia nho nha't ciia 

luc ke). 
AD = AD + AD' ; Ad = Ad + Ad' 

(AD' va Ad' la sai sd dung cu ciia thudc kep, lay bdng mpt dp chia 
nho nha't ciia thudc kep). 

dj Tinh sai sd tuyet ddi ciia phep do : 

Aa= a 5a-

ej Viet ket qua xac dinh he sd cang be mat cua nudc : 

a=a ±ACT= 

Chu y: Gia tri cua a phu thuoc nhiet dp va dp tinh khiet ciia nudc. 

CAU HO! 

1. Co the diing luc ke nhay de do luc cang be 3. So sanh gia tri ciia he sd cang bi mat xac 
mat va he sd cang be mat ciia chat long dinh dugc trong thi nghiem nay vdi gia tri hf 
khdng dinh udt theo nhu phuong phap neu sd cang be mat a ciia nudc cat o 20°C ghi 
trong bai dugc khdng ? trong Bang 37.1, sach giao khoa ? Ne'u cd sai 

lech thi nguyen nhan tU dau ? 

2. Trong bai thi nghiem nay, tai sao khi mirc 4. Sai sdcua phep do he sd cang be mat o trong 
nudc trong binh A ha thap dan thi gia tri chi bai thuc hanh nay chu yeu gay ra do nguyen 
tren luc ke lai tang dan ? nhan nao ? 
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T ^ 6 N G KET CHUONG VM 

/ CHAT RAN VA CHAT LONG 
21*iJ CHu'i cN THE 

I - CHAT RAN KET TINH VA CHAT RAN VO D|NH HiNH 

Chat rdn 

Chat rdn kd't tinh -. Chat rdn vd djnh hinh 

' • Cd cau biic tinh the ' ' • Khdng ed eau tnic 
• Cd nhiet do tinh the 

j ndng chay xac djnh ; • Khdng cd nhidt do 
' • - ' - - - • ' • • ' : ndng ehay xdc djnh 

Chat rdn dan tinh thd Chat rdn da tinh thd 

i 
Co tfnh dj hudng j | Cd tinh ddng hudng i Cd tinh ddng hudng 
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II - BIEN DANG CO VA NO Vi NHIET (BIEN DANG NHIET) CUA VAT RAN 

Bid'n dang co 

Bid'n dang ciia vat rdn 

\ 

Nd vi nhidt 
(Bidn dang nhidt) 

Bid'n dang dan Bid'n dang 
hdi (keo, nen) khdng dan hdi 

Nddai 
A/ = «/„Ar 

A/I F 
I • Djnh luat Hiic : r = cm hay V - = r/ /„ 

Luc dan hdi: /, , , = .( !A/| = , ' .- |A/! 
'11 

S 

III - CAC HIEN TUONG BE MAT CUA CHAT LONG 

' Nd khd'i 
j Al ^\'A\,Al 
i \di /.J •- 3(^ 

Cac hidn tugng be mat ciia chat long 

Hidn tugng cang be mat 
Luc cang bd mat :} - al 

Hidn tugng dfnh udt, khdng dfnh udt 
• Khi thanh binh bj dfnh udt : be mat chat 

long cd dang mat khum ldm. 
• Khi thanh binh khdng bj dfnh udt : bd 

mat chat long ed dang mat khum ldi. 

' Hidn tugng mao ddn 
I • Hidn tugng muc chat long bdn trong cdc d'ng ed dudng kfnh 

nhd ludn dang cao ban, hoac ha thap ban so vdi be mat chat 
I ldng d bdn ngoai d'ng ggi la hidn tugng mao ddn. 
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IV - su CHUYEN THE CUA CAC CHAT 

i 

' Cha't ran 
, (kd't tinh) 
1 1 

Ndng chay 

Nhidt ndng cha} 

1 ^-'''' 

. Hoi khd 

Hoa hoi ;=t Ngung tu 

1 •• 1 

Chat long 
J i J V 

. * 

Hoi bao hod 

Sdi 

Nhidt hod hai 
Q = Lm 

1 

1 

' ' 

Chat khf 

V - DO AM CUA KHONG KHI 

Dd im cua khdng khf 

Do am tuydt dd'i 
a (g/m3) 

i 
Do am cue dai 

Aig/m^) ' 

Do dm ti ddi 

/ ^ ^.W09c hayf^ —.W0% 
A • />/,/, 
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OAP AN VA OAP SO BAI TAP 

1 5. D ; 6. C ; 7. D ; 8. kinh dp va vi dp : 

9'. 12 phut 16,36 giay. 

2 6, D ; 7. D ; 8. A ; 9. a) s^ = 60r : Sg = 40f: 

x^ = 60(; Xg = 10 + 40f; c) (= 30 phiit; hai xe gap 

nhau tai diem each A 30 km ; 10. d) 3 gid. 

3 9. D : 10. C ; 11. D ; 12. a) 0,185 m/s^ ; 
b) 333 m ; c) 30 s ; 13. 0,077 m/s^; 

14. a) Ne'u lay chieu dirong la chieu chuyen dpng 
CLia doan tau thi a = -0,0925 m/s^ ; b) 667 m ; 

15. a) Neu lay chieu dirong la chieu chuyen dpng 
ciia xe thi a = -2,5 m/s^; b) 4 s. 

4 7. D: 8. D ; 9. B; 10.2 s; 20 m/s; 11.70.3 m ; 
12.20 m. 

5 8. C ; 9. C ; 10. B ; 11. 41,87 rad/s ; 33,5 m/s 
12. 3,33 m/s ; 10,1 rad/s ; 13. kim phiit 
0,174 mm/s, 0,00174 rad/s ; kim gid 
0,0116 mm/s ; 0,000145 rad/s ; 14. 530 vong 
15. 0,73.10^ rad/s; 465 m/s. 

6 4. D ; 5. C ; 6. B ; 7. Lay chieu di/ong la chieu 
cnuyen dpng cua hai xe : î ĝ  = 20 km/h ; 
v^g = -20 km/h ; 8. Lay chieu duong la chieu 
chuyen dpng ciia /A : i/g^ = -25 km/h. 

9 5.a)C;b)90°;6.a)B;7.D;8.11,6N;23,1N. 

10 7. D ; 8. D ; 10. C ; 11. B, nho hon ; 12. D ; 
14. a) 40 N ; b) hirdng xudng dudi ; 
c) tac dung vao tay nguoi; d) tui dung thirc an. 

n 4. B ; 5. C ; 6. 2,04.1020 N ; 7. a) 735 N ; 

b )128N;c)653N. 

12 3. C ;4 . D;5. A ; 6 . a)200N/m;b)16N. 

13 4. D;6. C ;7 . C ;8 . 454N;kh6ng. 

14 4.0,31 v6ng/s ; 5. D ; 6. 5,66 km/s ; 14 200 s. 

15 4. C ;5 . 8,9km;6. C ;7 . B. 

17 6. a )9 ,8N ;b )16 ,9N;7 . C ;8 . D. 

18 4. 1 000 N ; 5. Dira theo quy tdc momen. 

1 9 2.40 cm ; 60 cm ; 500 N ; 3.400 N, 600 N ; 4. B ; 
5. O^G = 0,88 cm ; 0, la trpng tam ciia hinh chi; 
nhat CO canh 9 cm va 6 cm, O^G ndm tren 
dudng thdng noi 0^ vdi trpng tam ciia hinh 
vuOng CO canh 3 cm. 

,iO 4, a) can bdng khong ben ; b) can bdng ben ; 

c) qua cau ben trai can bdng phiem dinh ; qua 

cau Iren cao can bdng khong ben ; qua cau ben 

phai can bdng ben ; 6. Trudng hpp cho thep la 

kho bi dd nha't. Trong tnrdng hpp nay trpng tam 

a mirc thap nhat. 

.r. 5. 2,5 m/s2 ; 7,5 m/s ; 11,2 m ; 6. a) 17 N ; 

b) 12N ; 7. a) 3 386 N ; b) 699 N ; 8. C ; 

9. D; 10. C. 

2.2 4. D ; 5. C ; 6. a) 0,045 N.m ; b) 0,039 N.m. 

23 5. B ; 6. D ; 7. C ; 8. Hai xe co dpng luang bdng 

nhau va bang 16,66.10^ kg.m/s ; 

9. 38,66.10ng.m/s. 

3. A ; 4. C ; 5. B ; 6. 2 595 J ; 7. 20 s. 

3. B ; 4. C ; 5. D ; 6. B ; 7. 2 765,4 J ; 8. 7 m/s. 

2. B ; 3. A ; 4. A ; 6. 4.10'^ J. The nang nay 
khong phu thuoc khoi lupng ciia vat. 

1 , 1 , 
5. C ; 6. -mv^ + mgz + „ k{Al)^; 7. D ; 

8.C. 

5. C ; 6. C ; 7. D. 

5.B;6.C;7.A;8.3.105pa;9.2,25.105Pa. 

4. B ; 5. B ; 6. B ; 7. 606 K ; 8. 5,42 bar. 

4.1 -^ c); 2 ^ a); 3 ^ b), 4 -^ d); 5. D ; 6. B ; 
7. 36 cm3; 8. 0,75.10-3 g/cm3. 

4. B 

3.D 

4. B 

2 4 

2 5 

2 6 

2 7 

2 8 

29 

30 

31 

32 

33 

34 

35 

36 

37 

5. C;6 . B;7.25'^C:8. 0,78.103j/(kg.K). 

4 .C;5.A;6.80J;7.30J;8.2 .10 '^J . 

5. C ; 6. D. 

5. B ; 6. D; 7. 68.103 N/m; a. 0,10 kg ; 4. D 
9.0,25.10-2. 

4. D;5 . C ;6 . B;7. 62,1 cm ; 8. 45°C. 

6. B; 7. D; 8. D; 9. C; 10. A; 11.73.1(H N/m; 
12. 4,0.10-3 N. 

7. D ; 8. B ; 9. C ; 10. D ; 14.1 694,4 kJ 
15. 96,165 kJ. 

3 8 

3 9 4. C ;5 . A ; 6 . C ;8 . 30,29g/m3;71% 
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OAI LLTONG 

Ten 

Op dai 

Dien tich 

The tich 

Thoi gian 

Van toe 

Gia to'c 

Chuki 

Tan so 

Khoi lupng 

Khoi lupng neng 

Lire 

Momen luc 

Dpng lupng 

Trpng lupng 

Op cirng ciia lo xo 

Ap sua't ' 

Co nang 

Dpng nang 

The nang 

Npi nang 

Nhiet lupng 

Nhiet nong chay heng 

Nhiet hoa hoi rieng 

Nhiet dung rieng 

Cong 

Cong suat 

Nhiet dp tuyet doi 

Nhiet dp Xen-xi-ut j 

Op am tuyet doi j 

Do dm cue dai , 
• 

06 am tl doi ! 

Ki hieu 

/ 

S 

V 

t 

V 

a 

J 

f 

m 

P 

F 

M 

P 

P 

k 

P 

W 

w, 
w, 
u 
0 

A 

L 

c 

A 

. / 

T 

t 

a 

A 

f 

OONV! 

Ten 

met 

met vuong 

met khdi 

giay 

met tren giay 

met tren giay binh phuong 

giay 

vong tren giay ; hec 

kilogam 

kilPgam tren met khoi 

niuton 

niuton met 

kilogam met tren giay 

niuton 

niuton tren met 

paxcan 

jun 

jun 

jun 

jun 

jun 

jun tren kilPgam 

jun tren kilPgam 

jun tren kilogam kenvin 

jun 

oat 

kenvin 

• dpe 

gam tren met khoi 

gam tren met khoi 

Ki hieu 

m 

m2 

m^ 

s 

m/s 

m/s^ 

s 

vong/s ; Hz 

kg 

kg/m3 

N 

Nm 

kg.m/s 

N 

N/m 

Pa 

J 

J 

J 

J 
] 

J 

J/kg 

J/kg 

, J/(kg.K) 

' J 

• w 

K 

! °C 
! g/m3 

g/m3 
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UCLUC 

Trang 

Mo 6Au 3 

PHAN MOT - CO HOC 5 

Chuong I - Dpnp '̂ oc chat diem 7 

1 . Chuyen dong co 8 

2 . Chuyen dgng th^ng deu 12 

3. Chuyen dgng thing bî n ddi deu 16 

4. S J roi tu do 24 

5. khuyen dgng trdn deu 29 

6. Tinh tuong ddi cua chuyen ddng. Cong thdc cdng van tdc 35 

7. Sal sd ciia phep do cac dai lugng vat li 39 

8. ThUc hanh : Khao sat chuyen dgng roi tU do 
Xac dmh gia tdc roi tU do 45 

Chuong II - Dong luc hoc chat diem 53 

9. Tong hgp va phan tich lUc. Oieu kien can bang cua chat diem 54 

10 . Ba dinh luat Niu-ton 59 

1 1 . Luc ha'p dan. Djnh luat van vat hap din 67 

12 . Luc dan hoi cua Id xo. Dinh luat Hiic 71 

13 . Luc ma sat 75 

14 . Luc hudng tam 80 

1 5. Bai toan ve chuyen dgng nem ngang 85 

16 . Thuc hanh : Xac dinh he sd ma sat 89 

Chuong III - Can bang va chuydn dpng cua vat r^n 95 

17. Can bang cua mdt vat chiu tac dung cua hai luc va cua ba luc 
khdng song song 96 

18 . Can bang cua mdt vat co true quay cd dinh. Momen luc 101 
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1 9 . Quy tdc hgp lUc song song ciing chieu 104 

2 0 . Cac dang can bdng. Can bdng ciia mpt vat c6 mat chan de 107 

2 1 . Chuyen dgng tinh tien ciia vat ran. Chuyen dong quay ciia vat ran 

quanh mot true co dmh 111 

2 2 . Ngau luc 116 

Chuong IV - Cac djnh luat bao toan 12i 

23. Ogng luOng. Dinh luat bao toan dong lUOng 122 

24. Cong va Cong suat 128 

25. Dong nang 134 

26. The nang 137 

27. Co nang 142 

PHAN HAI - NHIET HOC 147 

Chuong V - Chat khi 149 

2 8 . Cau tao chat. Thuyet dpng hoc phan tu' chat khi 150 

2 9 . Qua trinh dang nhiet. Dinh luat B6i-lo -Ma-ri-6t 156 

3 0 . Qua trinh ddng tich. Dmh luat Sac-lo 160 

3 1 . Phuong trinh trang thai cua khi li tudng 163 

Chuong VI - Co so ciia nhiet dong luc hoc 169 

3 2 . Noi nang va sU bien thien noi nang 170 

3 3 . Cac nguyen li ciia nhiet dong lgc hoc 175 

Chuong Vll - Chait ran va chat long. Su chuyen the 183 

3 4 . Chat rdn ket tinh. Chat rdn vo dinh hinh 184 

3 5 . Bien dang cO cua vat rdn 188 

3 6 . Su nd vi nhiet cua vat rdn 194 

3 7 . Cac hien tuong be mat cua chat long 198 

3 8 . Sg chuyen the ciia cac chat 204 

3 9 . Dp am cua khong khi 211 

4 0 . Thuc hanh : Xac dinh he so cang be mat cua chat long 216 

Dap an va dap sd bai tap 226 



lUI 

HUAN CHl/ONG HO CHI MINH 

VUONG MIEN KIM CUONG 
CHAT LUONG QUOC IE 

{ SACH GlAO KHOA LCfP 10 7 
1 TOAN HOC 

• OAI SO 1 0 . HiNHHOCIO 

2. VATLl 10 

3. HOAHOCIO 

4. SINH HOC 10 

5. NGQ' VAN 10 (tap mpt, tap hai) 

6. LICH SU'10 

7.0|ALi 10 

SACH GIAO KHOA LOP 10 - NANG CAO 

8. TIN HOC 10 

9. CONGNGHE 10 

10. GIAO DUC CONG DAN 10 

11. GIAO DUC QUOC PHONG-AN NINH 10 

12. NGOAI NGli 

• TltNG ANH 10 • TltNG PHAP 10 

• TIENG NGA 10 • TI^NG TRUNG QUOC 10 

Ban Khoa hoc Tu nhien 

Ban Khoa hoc Xa hoi va Nhan van 

. TOAN HOC (OAI SO 10, HiNH HOC 10) 

. VAT Ll 10 . HOA HOC 10 . SINH HOC 10 

.NGO'VAN 10 (tap mot, tap hai) 

.UCHSCriO.DIALIIO 

. NGOAI NGU (TIENG ANH 10, TIENG PHAP 10, 

TIENG NGA 10. TIENG TRUNG QUOC 10) 

8i9 34980"0 0 5 52 1 Gid: 11.4()0d 
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