2. BAI TAP LUYEN TAP TONG HQP
Chuyén dé 9 - 10. CHAT RAN, LONG

26. Mot thang may duoc kéo bai 3 diy cap bang thép gidng nhau co cing dudng kinh 1 cm va suét lang
(Young) 14 2,0.10" Pa . Khi san thang may & ngang véi san tang thtr nhét thi chiéu dai mdi day cap 1a 25m.
Mot kién hang 700kg duoc dit vao thang may. Tinh do chénh 1éch giita san thang may va san cia tang nha.
(Coi dg chénh 1éch nay chi do do dan cac day cap).

Bai giai

- Trong luong cua kién hang: P =mg

- Luc kéo tac dung vao mdi day: F = %
. P Al
- Theo dinh luat Huc: F = ES I_
0
Suy ra: %:ESAZ:AZ:MZKIOZ
3 [ 3ES  3Enr
700.9,8.25

=3,6.10"m=3,6mm

T3.2,0.10".3,14.(0,5.102)?
Vay: Do chénh 1éch giira san thang may va san nha la 3,6mm.
27. O 0°C, mdt vat ran noi trong mot chét long vai 98% thé tich bi ngap. Héi bao nhiéu % thé tich vat ran bi
ngap khi nhiét do 1a 25°C? Cho hé s6 ng khdi ciia chat ran lam vat 13 £, =3,6.10°K™"; caa chét long 1a
B, =82.10"K"

Bai giai

Goi di, d> 1a trong lugng riéng cua chét rin va chat long; V, la thé tich vat & 0°C; n 1a ti 1é phén ngap.
-0 0°C, 98% vat rin bj ngap, nghia la: d, =0,98d,, (1)
- Thé tich chat long & 25°C 1a: V =V, (1+25/3,); thé tich phan vat rin bi ngap la nV.
- Trong lugng riéng cuia chét rn va chat long & 25°C la:

d = dy . — dy,
11 212
1+258 1+258,

dy  _ d,(1+254)
0,98(1+258,) 0,98(1+258,)

-Taco: d, =

2

- Khi vat ndi, luc déy Acsimet can béng voi trong luong cua vat:

nvd,, =Vd,, 3)



_0.98(1+254,) _ 0,98(1+25.8,2.10™*)
1+258 1+25.3,6.10°

Nhu véy, vat s& lo ling trong chit 1ong. Boi vi chit 1ong dan nd nhiéu hon chét rin nén trong lugng riéng
ctra né giam nhanh hon chat ran: & 0°C thi d,, < d,, nén vat néi; & 25°C thi d,, =d,, nén vat lo ling.
28. Mot binh thiy tinh hinh 1ap phuong chira day chit long ¢ t = 20°C, khéi lwong chét long 1a m = 79kg.
Khi nhiét d¢ ting lén dén t;= 80°C thi c6 3kg chit long tran ra. Biét thuy tinh co hé sé no dai
a=1,2.10°K™". Tinh hé s6 no khdi B ciia chat long.

Bai giai
Goi Vo, W, 12 thé tich chét long va dung tich binh & 0°C; Dy, Dy 1a khéi luong riéng chat long & 0°C va &
20°C; V, W 1a 1a thé tich chit 1ong va dung tich binh & t°C. Vi ¢ 20°C chit 1ong chua tran ra nén:
V=W V,(0+pt)=W,(1+3at) (1)

m D,

V=1+ﬁt

2

- O nhiét do t = 20°C, binh c6 dung tich W, = W,(1+3at,), chit 1ong c6 khéi lugng mi = 76kg. Khdi lwong

riéng ctia chat 10ng ¢ nhiét do t; 1a:

_m m, B m,(1+3at) 3)
W, W,(1+3at)  V,(1++3at,)(1+ Br)
- Mitkhic: D =—2omdxp) ___ m .,
1+t V(A+pt)  Vy(1+pt)
_Tir (3) va (4): m,(1+3at) m

Vo(L++3at)(1+ Br) Vy(1+ pry)
< m(1+ Bt +3at) = m(1+ Bt +3at))

~79-76+3.1,2.107°(79.80—76.20)
76.80—-79.20

=7.10*K™"

=

Vay: Hé s6 no khoi ciia chat long 1a f=7.10" K"
29. Mot thanh ¢6 hé sé nd dai a, chiéu dai ban dau L, nhiét d6 ban dau T;.
a) Tang nhiét do thanh 1én nhiét d6 T. Tim chiéu dai méi cua thanh. Néu cho nhiét d6 ha xudng Ti, tim
chiéu dai ciia thanh sau chu trinh nay.
b) Tang va ha nhiét 6 n 1an. Chiéu dai cua thanh cubi cing 1a bao nhiéu? Ban hay li giai diéu gi khién ban
thy phi 1i?

(Trich Pé thi Olimpic Canada - 2000)

Bai giai

a) Chiéu dai méi cua thanh



- Khi d6t néng dén nhiét do To: L, = L(1+aAT) > L
- Khi 1am lanh tr¢ lai dén nhiét d6 T1: L, = L,(1-aAT) = L(1+ @AT)(1 - aAT)
< L ~L(1-a’AT?) <L
Vay: Chiéu dai méi ciia thanh khi ting dén nhiét ¢ Ti 1a L, = L(1+aAT)va sau mét chu trinh ting va ha
xudng lai nhiét d6 ban dau 1a L, ~ L(1-a’AT?)
b) Chiéu dai méi cta thanh khi ting va ha nhiét d6 n lan
- Ct mdi 1an ting va ha nhiét d6 tro lai ban dau, chiéu dai thanh dwoc nhan véi (1—a’AT?) . Sau n lan ting,
ha nhiét 46 nhu vay, chiéu dai cta thanh sé& 1a: L =L(1- a’AT?)"
- Vé mat 1i thuyét thi L, < L. Diéu nay v6 li vi khong tuén theo quy luit cta sy nd vi nhiét cia chét rin. Li
giai didu nay nhu sau: cong thirc gan ding trén duge dung khi cac s6 hang a, AT" rit nho, khi d6 ta ¢6 thé bo
qua cac s6 hang tir bac hai tr¢ 1én. Do d6:
L=L,(1+aAT +(aAT) +(aAT) +..)~ L,(1+aAT) =L
30. Boi m& va dit nhe 1én mat nudc hai cai kim bang thép, hinh try, c6 duong kinh 1mm va 2mm. Hoéi ching
¢6 bi chim vao trong nudc khéng? Cho biét khdi lugng riéng cia thép D = 7,8.10°(kg/m?); hé sé cing mat
ngodi cua nude 1a o = 0,08(N/m). B qua luc ddy Ac-si-mét tac dung 1én kim. Ap sudt phu tao ra boi mat
ngoai hinh tru 1a Ap = %
Bai giai

- Vi kim boi m& nén nuée khong lam dinh wdt kim, 16m xudng thanh mit try duong kinh d va xuét hién ap

B o 20
suat phu: Ap = z = =
- Hop luc tac dung 1én kim hudng 1én va co tac dung nang kim. Xét mot dién tich nguyén t AS ctia mit tru
AOB, dién tich nay chiu tac dung cta ap luc AF = Ap.AS, thanh phan thiang dtng cta ap luc nay la:
AF, = Ap.AScosa = Ap.AS,
(AS, =AS.cosa la hinh chiéu cta AS xubng mat ngang AB).
- Lyc nang tong cong tac dung 1én kim la: 1
F = ApAS, =ApY AS, = Ap.S,, j E
(Sas 1a dién tich ciia mat AB ndm ngang (trén mat nudc) cia kim). ! :
- Luc nang cuc dai tac dung Ién kim:

F = F = Ap"S’AB(max)

max

vVa §

AB(max)

khi mat AB chira truc cua kim;



S Id

AB(max)
(112 chiéu dai cua kim; d 1a duong kinh tiét dién cua kim)

—F =Apld=20l

max

2
- Muén cho kim khong bi chim: £ > P =DI ”j g
2
o212 D1™ g a<2 |20 op | 2008 s 10 m=1,56mm
4 7Dg \3,14.7,8.10%.10

Vay: Kim c¢6 duong kinh Imm s& ndi trén mit nude con kim cé dudng kinh 2mm s& bi chim xubng dudi
nudc.

31. Tinh cong can thyc hién dé thdi mot bong bong xa phong dat dén ban kinh 4cm. Cho biét ap sudt khi
quyén P, =1,01.10°(N / m®) ; cong dé nén khi vao mdt binh c6 thé tich V dén ap suét p dugc tinh theo cong

thirc A:lenﬁ. Cho In(l+x)~x khi x<1, hé¢ sb cing bé mit cua bong bong xa phong la
Po

o =0,04(N /m)
Bai giai
Xem qué trinh thoi khi 13 dang nhiét. Goi p 1a ap suét trong bong bong xa phong. Khi chuyén qua mit chat
. . . . 2
long ap suat thay doi mét luong bang ap suat phu: Ap = 76
- Xét 3 diém A; B; C rét gan mit bong bong, ta co:

20
DPs— D4 =Ap=?;pc—p3 =Ap=—o

4o
= Pc— Py =2Ap=?

Va p=p.= +4—G— +4—G
P=Pc=DP, R Py R

- Cong thuc hién dé thdi bong bong xa phong bang cong dé ting dién tich mat ngoai 1én mot luong AS cong

v6i cong nén khi vao bong bong toi &p suat p:

A= aAS+pV1n[ﬁj
Dy

(AS 14 téng dién tich mit trong va mit ngoai ctia bong bong: AS =2,47R* =87R*; V 1a thé tich cua bong

béng: V = §ER3)



3
o A=8roR + TR p0+4—6 In| 1439
3 R Rp,

Vi 2% <1 nen 1n[1+4—‘7j W
Rp, Rpo Rpo

3
= A~87oR’ + 4zR (po +4—GJ4—G ~ 8o R’ (1+2)
3 R ) Rp, 3

< 4=28.3,14.0,04.0,04° (1 +§j ~2,678.10°J

Vay: Cong can thuc hién dé thdi mot bong bong xa phong 1a 4 =2,678.107J



