BAI TAP CUOI CHUONG VII

VIL1. C. Khi bi nung néng, do dai cua thanh dong thau tang. Mudn giir do dai cua
thanh nay khong thay doi, ta phai tic dung lén hai diu thanh mot tng suat
nén sao cho do bién dang nén bang do no dai vi nhiét cua no.

Theo dinh luéit Hiic, luc nén giy ra bién dang cua thanh ran tinh bang :

szMzESé{

h

209



Mat khdc, do no dai cta thanh rin khi nung néng tir nhiét do t, dén nhiét do t,
tinh bang :
1
Tirdésuyra: F=ESa(t, —t,).
Thay s6, ta duge : F=11.10".25.10™.18.107°.(100 — 0) = 4,95 kN.

VIL2. A. Luc kéo dé bit vong déng khoi mit nuée bing :
F=P+ F.=mg+ 2ndc
trong do P = mg la trong lugng cua vong dong, con F, = 2ndo la luc cang bé
mat cua nudc tic dung lén hai mét (trong va ngoai) cua vong dong. Tir do ta suy
ra hé s6 cang bé mat cua nudc :
_F-mg 0,17-15.107.9,8

=63.7.10° N/m
2nd 2.3.14.50.107°

)

VIL3. B. Lugng nhiét Q cung cép dé 1am néng chdy hoan toan thoi nhom khai
luong m = 8,0 kg & t, = 20°C c6 gid tri bang :

Q =cm(t — tg) + Am = m[c(t — ty) + 1]

Thay 56, ta duge : Q = 8,0. 880.(658 - 20) +3,9.10° | ~ 7612 kJ

VIL4. Do nd dai ti doi cua thanh xa ngang bang thép :

— Khi nhiét d6 ctua thanh thép ting thém At” dugc tinh theo cong thuc :
% ~ oL At®
— Khi thanh thép bi bién dang kéo dugc tinh theo dinh luat Hiic :
Al 1 F
1 E S
Tir d6, ta suy ra luc do thanh xa ngang bing thép tdc dung 1én hai bic tuong
khi nhiét do ctua thanh nay ting thém At® =25°C:
F = ESa At° = 21,6.10'.30.107*.11.107°.25 = 178 2 kN
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VILS5. Khi nhiét do tang tir 0°C dén t°C thi d6 dan dai cua :
— Thanh thép : Al, = [, o,t.
— Thanh dong : Al; = [at.
Tir d6 suy ra do dai chénh léch cua hai thanh thép va dong ¢ nhiét do bat ki
t”C c6 gid tri bang :
Al = Al = A, = ot = [0t = (4,0 = lp0,)t =25 mm
Cong thiic nay chiing 10 Al phu thudc bac nhat vao t. R6 rang, muon Al khong
phu thudc t, thi hé s6 cua t phai luén c6 gia tri bang khong, tic 1a :
lp10y = lpy0, =0 = b =L

by o

be . Wy 12.10°®
by —lpp o, -0, 18.10°-12.107°

=2,

hay :

Tir do suy ra do dai ¢ 0°C cua :
— Thanh déng : Iy, = 2.(ly, — /) = 2Al =2.25 = 50 mm.
— Thanh lhép : -ITU] = f{}z + .&I = 5[} -+ 25 = ?5 mnin.

VIL.6. D6 nd khéi (thé tich) cua sat duoc tinh theo cong thiic :

AV =V BAt = V30t
véi V| 1a thé tich cua khéi sat 6 0°C, B = 3 1a hé s6 no khai cia sét, con do
tang nhiét do At ctuia khoi sat lién hé véi luong nhiét Q ma khéi sat da hip
thu khi bi nung néng baoi cong thiic :

Q = cmAt = cDV At
véi ¢ 1a nhiét dung riéng, D la khéi luong riéng va m 1a khoi luong cua sat.
ViD= Dy(1 + ft), nhung Bt < 1 nén coi gin ding : m = DV, = DV,,.
Tir do suy ra: ﬁV=ﬂ.

ch

Thay s6, ta duoc :

-6 3
V= 3.11.10 ".297.10

~ 27310 °m’ =2, 73 em’
460.7800

211



VIL.7. Mué6n kéo vong nhém bt khoi mat thodng cua nude thi cén tic dung lén no

luc F huéng thang dimg 1én trén va c6 cuong do nho nhét bang téng trong
luc P cua vong nhom va luc cang bé mit F. cua nudce :

F=P+F.
Vi mat nudc tiép xtic voi ca mat trong va mat ngoai cua vong nhom nén luc
cang bé mat F, ¢6 do 16n bang :

F,= o(nD + nd) = 62D
voi D 1a dudng kinh ngoai va d la dudng kinh trong cua vong nhom mong.
Bo qua d6 day cua vong nhom va coi gan ding :

d=D hay D+d=2D.
Tudosuyra: F=P+o2nD.
Thay s0, ta tim duoc :

F=57.10".9,8 +72.10°.2.3,14.40.10 > = 74.10 °N.

VIL8. Luong nhiét cin cung cip dé bién déi m = 6,0 kg nuéc da & nhiét do

212

t, =—20"C bién thanh hoi nudc & t, = 100°C 6 gia tri bing :
Q=0Q,+Q,+0Q;+Q,

trong do luong nhiét Q, = ¢;m(t, —t,) cung cdp cho m (kg) nudc dd co

nhiét dung riéng c4dé nhiét do cta né tang tir t; = -20°C dén t, = 0°C; lugng

nhiét Q, = Am cung cip cho m (kg) nudc di c6 nhiét nong chay riéng A O

t, = 0°C tan thanh nudc & cung nhiét do ; luong nhiét Q, = com(t, — ty)

cung cip cho m (kg) nuéc c¢6 nhiét dung riéng c, dé nhiét do ctia n6 tang tir
ty = 0°C dén t, = 100°C ; lwong nhiét Q; = Lm cung cip cho m (kg) nudc

6 nhiét hod hoi rieng L & t, = 100°C bién thanh hoi nuée ¢ cing nhiét do.
Nhu vy, ta c6 thé viét ;
Q=cym(ty —t,) + Am + ¢ m(t, —t;) + Lm
hay Q=m|cy(ty —t;) + A +c,(t; —ty) + L]
Thay s0, ta tim dugc :

Q= 6,{],[2{]90.(0 +20) + 3,4.10° + 4180.(100 — 0) + 2,3.10‘5]
Q =~ 186.10°J.



VIL9%. Vi d6 4m cuc dai A,, ctia khong khi & 20°C ¢6 gid tri bing khoi luong
riéng cua hoi nude bao hoa ¢ cing nhiét do, nén ta co : A,, = 17,30 g/m’,
va suy ra luong hoi nuéc cuc dai ¢6 trong thé tich V = 2,0.10" m® cia
ddm may :
M, = AypV = 17,30.107°.2,0.10" = 3.46.10° kg
Khi nhiét dé khong khi cta dim may giam xudng téi 10°C thi lwong hoi
nude cuc dai c6 trong thé tich V =2,0.10""m” ciia ddm may chi con bang :
Mg=A;pV =9,40.107.2,0.10" = 1,88.10° kg
Nhu vay khoi luong nude mua roi xuong bing :
M = My, — M, = 3,46.10° - 1,88.10° = 1,58.10° kg = 158.10° tin.

VIL10*. Gia sir vat niang dugc treo tai vi tri cach didu B cua thanh ran mét doan x.
Khi dé ta ¢6 thé phan tich trong luc P tic dung 1én vit nang thanh hai luc
thanh phén E v ﬁz song song v6i P . Luc ﬁl tadc dung 1én sgi diy thép tai
diém B va lam sgi day thép din dai thém mot doan Al,, luc l_% tic dung lén
sgi day dong tai diém D va lam sgi day déng dan dai thém mot doan Al,
Vi soi diy thép va soi day dong ¢6 do dai ban dau [, va tiét dién S giong
nhau, nén theo dinh luat Huic, ta c6 :

ly b ~

Muoén thanh ran BD nam ngang thi sgi day thép va soi day déng phai c6 do
dan dai bang nhau : Al, = Al,. Thay diéu kién nay vao F, va F, , ta dugc :

b _E
F, E,
Mat khdc theo quy tac tong hop hai luc song song ciing chiéu, ta ¢6 :
R _a-x
F, a
Turdo, tasuyra: x = £ 11,7.107.0,80 ~ 30 cm.

E,+E, 19,6.10" +11,7.10"°
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