TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

CHUONG 2

TINH HOC LUU CHAT

I. HAI TINH CHAT CUA AP SUAT THUY TINH
1. p LA va huéng vao A. (suy ra ti dinh nghia).

2. Gid tri p tai mot diém khong phu thudc vao hudng dit ciia bé mdt tac dung.
Xem phan tif Ivu chdt nhu mot t& dién vudng géc dit tai gdc toa do nhu hinh vé:
Céc luc 1én phan tf luu chat:

Luc mét : p 8ydz; p, 6xdz; p,8ydX; p,dyos.
Luc khoi: YaF8x8ydzp. z
Téng céc lyc trén phudng x phai bing khong:
p,0yodz - p,0yo0s(6z/6s) + Y2F dxdyozp =0
Chia tat cd cho 8ydz : Py

S
p,-p,+ Y2F pox=0 = p, =p, khidx - 0. \15\ Sy

Chung minh tuong tu cho cac phuong khac

Suy ra: D, =py =p.=p,
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II. PHUONG TRINH VI PHAN CO BAN

Xét luu chat & trang thdi cAn bing c6 thé tich W gidi han bdi dién tich A.
Ta c6 tdng céc luc tic dung 1&én Ivu chat =0:
Luc khdi + lucmit = 0:

_U;I?pdw—gﬁdA:O R

Ta xét trén truc X:
b.d.Gauss

[[[E.pdw —[[p,da =0 = [[[E.pdw - [[[div(pn.)dw =0

0
o pF, —| 2®an)  OR0y)  Olpny, |,
ox oy 0z
P pr _ a(pxnxx) — 0< P=Px=Py=P: >pF _ a(p) — O

0x To0x

Xeét tuong tu cho céc truc khéc

Kétlugn:  [[[Fpdw - [[pdA =0 & [[[Fodw - [[[grad(p)dw =0
w A w w

S ﬁ—lgrad(p) =0
p

III. TICH PHAN PHUONG TRINH VI PHAN CO BAN

. — 1op =0x dx
p Ox
1P oy dylt = (F.dx+F.dy + F,dz) - ~dp = 0
Y poy . Y ’ p
— 1% _ 0x dz
p 0z
Pa
»>Chdt long ndm trong truong trong luc: F,,F=0,F=-g: P, gyt
1 p=const |Y hAB
-gdz=—dp—r——>gz+~=const | L | 7
p p Py l A
” z
hay: z+P=const < ZA+p—A=ZB +Ps Q) chuin 0 B
Y Y Y
hay: pg=ps+vhyg hay p=p,+yh (2)

(1), (2) la phuong trinh thuy tinh
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» Chdt khi nam trong truong trong luc, nén duoc:

P _Rrr
p

—gdz =ldp < —gdz =§dp
p p

, v
Xem nhu chdt khi 12 khi Iy tuéng: pT ~R  hay

Né&u bi€t dugc ham phan bo nhiét do theo dd cao, vi du: T=T, - az; a>0,
T, 1a nhiét d0 ung v61 dd cao z=0 (thong thudng 1a muc nuGe bién yén ling):

R(T, —az) dp dz g
T p=> P o "% S np=-21InT - InC
D P P g R(T, —az) "PTUR oy ~a2+1n©)

g
=p=CT, - az)éR

—gdz=

Goip,la ap suat ng vdi z=0: Po = CT B’ = C =

T/R

Phuong trinh khi tinh: P =P, {M
T,

) Ap sud't tuyét doi tai mit bién yén ling 12 760mmHg, tuong Gng véi
Vidul: | pist do T=288 °K. Nhiét do ting khi quy&n gidm 6,5 do K khi 1én cao
1000m cho d&n lic nhiét d6 dat 216,5 do K thi giit khong d6i. Xdc
dinh 4p sudt va khoi lugng riéng cia khong khi & do cao 145000m.
Cho R=287 J/kg.’K

Gidi:
T, 1a nhiét d0 ung v61 dd cao z=0 (mat bién yén ling):
Ta tim ham phan bd nhiét dd theo dd cao: T=T, - az; vd&ia=0, 0065
Cao do ung v6i nhiétdo T,=216,5d0 K 1a z,= 11000m
Suy ra: 216,5=288 — 0,0065z,
Nhu vay tif z,=0 d&€n z,=11000m, 4p suat bi€n thién theo phucng trinh khi tinh:
9.81
T,—az ik T, —az, Fir 2165-0.0065%11000)0.0065287
P=p, =P =p| | =07
T, T, 2165
=0.1695mHg

. * * * 3
Tir- p_ RT = p, = P, _ 0.1695 *13.6*9.81 *10 0364 kg/m 3
P RT, 287 *216 .5
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Tit z,=11000 m dén z,=14500m, nhiét do khong ddi nén:

RT, _RT,
—gdz=£dp:>dz=—E@:>z=—Elnp+ln(C)=1n(Cp £ j:Cp £ =¢’
p g

g b

Tai do cao z, ta ¢6 4p sudt bing p,; suy ra:

Zy (z —z)i
C UYRT
C= — %5~ P=pe !
(pl) g
Nhu vay tai @6 cao z, =14500m ta tinh dudc:
)-8 9.81
5= ple(zl ZZ)RTl _0.17% 6(11000_14500)278*216.5

=0.09752 mHg =97.52mmHg

va: p, =22PL —0.209kg /m’
P

IV. MAT DANG AP, P 1yyprp6e P pws P cuin kaone
>Mdt ddng dp cla chit 1dng nim trong truong trong luc 13 mdt phdng nam
ngang

»Phuong trinh mdt dang dp:  F dx +F Wy + F dz=0

>Ag sudt du : Pay=DPw~ P,

»Néu tai mjt diém cé p,,< 0 thi tai d6 c6 dp sudt chdn khong p

Pex=Pau=Pa~ Pu
»p trong phuong trinh thuy tinh la dp sudt tuyét doi pt, hodc dp sudt du

>Cac diém nao (?) co ap suit bang nhau: sp
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V. UNG DUNG
1. Cac 4ap ké:
p=0, chin khong tuyét doi P,

q_]_;__ paB

td
htd, hat,

Ao — __"th
;’C_// ------ A, L \E - A

pduA — pduB + ’Yhdu — ’Yhdu pduA — pduB _,thk — pckA — ,yhck

2. Pinh luit binh théng nhau: L

L B..
T p.tr thuy tinh: PA=Pa+ 120y Pp=Pg-+ Vih, j h,
YA b ] B.l.
S
uy ra Yih=Y;h, Y1
3. Dinh luit Pascal:

Tai mot vi tri ndo d6 trong luu chit nép dp | ///////////

sudt ting 1én mot dai lugng Ap thi dai lugng
nay s& dudc truyén di trong toan mién luu
chdt — ng dung trong may nén thiy luc.

Pascal 1623-1662 , Phap
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4. Biéu d6 phan bd 4p suat chiéu sau:

P, Py P
4 H '
—1 n h ; h -
; i ;
p,+vh pT=yh pr7y=h
p- pek ok p pekry
; P i DCk/'Y - .
h : h | h,=pKfy:
— h =P
: ; Z dlf=0’ ptd=pa
p-yh pk/y-h g

p*/y=h-h,
5.Phan b6 4p suit trén mot miit cong:
h /
6 . Ap k& vi sai:
p.—P,+ Ap Pa
Ban dau thi p,=p,=p,: v,h,=,h, ) ——ac
,,,,,,,,,, 7
A 7
Khi dp suat 6ng bén trdi ting 1én Ap: p,=p,+Ap; p,=p, %
é
. B
P. AP =D, =Pg —Vihap =Pc + Vol — Yy ’
=P, TV2hpe —7ihyg h
________________ 110

=>Ap="7,hy—vh,5=7,(h, ~h+Az)—y,(h, ~h—Az)

= Ap =h(y, —v,)+Az(y, +v,)

Goi A, a lan luot 1a dién tich ngang dng 16n va dng nhd:

ah h
:>a.h=A.Az:>AZ=X :>Ap=h(Y1_Y2)+aX(Y1+Yz)
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VL. LUC TAC DUNG LEN THANH PHAN®
> Gi4 tri luc Pa
Fd = j p¥dA = j vhdA = j vy sin adA

A A A

=ysina[ydA ysinayA = thoA = pi'A
A

du du
F" =pc A
> bi€m dit luc

ypF = Ide = jyy sinoydA = ysin ocj y*dA = ysinal
A A A

Suy ra: y _ysinal, L, 1.+yEA

S F YA YA _ X
IC i ; Ixx=Ic+YC2A
= + b
YD YC yCA ! Ixy=IX’y’+XCyCA
Tuong ty : Y S ) | S
8 « =ysmoclxy_ Iy ey tXcYcA !
D

F VA YA

X'y’

y A

Xp =X¢ + I.: M. q tinh cia A so v@i truc //0x va qua C

I.;+ M. q tinh cua A so véi trong tdm C

> Luc tic dung 1én thanh phing chit nhat ddy nim ngang:

h, +h
Pc =Y A2 2

—F=Ap, = y%(AB)b

it Q=(h,+hy).(AB)/2

Suy ra:  F=yQb
BD=[(hg+2h,)/(hg+h,)].(AB)/3
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VIL. LUC TAC DUNG LEN THANH CONG PON GIAN

F = F. +F} +F?

. OLV)A
» Thanh phan lyc theo phuong x
F = deX = J'pdA cos(ﬁ, 0X) h
A A S—
= [yhdA, = [yhdA, = AT
- y X y X pchx X
A Ax dA—— SRS, Gerennnenes
> Thanh phin lc theo phuong 2 |
z

F, = [dF, = [ yhdA cos(n,0z)
A A

= [yhdA, =W
A

W: thé tich vat dp luc: la thé tich ciia vat thdng diing gidi han bdi mdt cong A
va hinh chiéu thdng dving ciia A lén mdt thodng ty do (A,)

» Cdc vi du vé vit dp luc W:
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W,: phan chéo lién nét W,: phén chéo lién nét
—F, huéng xudng. —F, huénglén.
W,: phan chéo chim W,: phan chéo chAim cham
cham —F,, huéng xudng.
—F,, huéng lén. W=W,-W, ;
W=W,-W, —F, huéng xudng

—F, huéng 1én

» Luc ddy Archiméde:

Ar =YW, —yW, =W

, (phan gach chéo)

Archimede 287-212 BC
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VIIL SU CAN BANG CUA MOT VAT TRONG LUU CHAT ~ Ar=-G
O A
> V@t chim lo liing r I
D
1C
s G
khong n dinh Phi€m dinh

> Vit noi

on dinh: MD>CD khong 6n dinh:MD<CD
—M cao hon C —M thap hon C

| M: Tam dinh khuynh.
MD =2 L Mooment quén t?nh cﬁa.d/ién tigh mit ndi A so vdi truc quay yy.
W W: thé tich nuSc bi vat chi€m chd

VIIL. UNG DUNG

Viduy2: | Tinh z, p,=76cmHg, v,,=11200 N/m* yy,=133000
N/m? Pa

Taco:  py=Pp+7Tng h,5=0.84 VHg T Vg NS
= Vg (0.84+0.8)=1.64 vy,

Maitkhac: py— p,= v, -(z+0.4)

<
<

Suyra:  (z+0.4)=(ps— P,/ Yup
=(1.64 Y34, - 0.76 Y3, )/ Vo
=0.88(Yyyg / Yup )
=0.88.133000/11200=10.45m

Suy ra z =10.05m
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Vidu 3: |Binh ddy vudng canh a=2m. B6 vao binh hai chat
16ng khac nhau, 8,=0,8 d ,=1,1. V,=6m?; V,=5m*
Tim pg

Gidi:

;= 8, 7,=0.8%9.81%10"3 N/m? /\ P ﬁ &

1= 8, 7,=1.1%9.81%10"3 N/m? " VT2

Goi h, 1a bé day cta 16p chat 16ng 2: h,=(5/4)m. | h=1m

<

Goi h, 1a bé day ctia 16p chat 16ng 1: h,=(6/4)m. a=2m

Suy ra: pg=p,+y,*h g=p, + 1,7(0.25)

Suy ra: pg= p,+7,*h; + 7,%(0.25)

Suy ra: p® ;= 0+ v,*(1.5) + ,%(0.25)=9.81%103(0.8*1.5+1.1%0.25)=14.5 m nuéc

B

Thi nghiém: Ottovon Guericke (8.5.1654) tai Maydeburg, Duc

Dung 2 ban cau D = 37 cm, bit kin va hat khi dé 4p suat tuyét ddi trong
qua cau bang khong .

Cho 2 dan ngua kéo van khong tach ban cau ra dugce. Vay phai can 1 luc
bang bao nhi€u dé tach hai ban cau ra (xem lyc dinh gitta 2 ban cau khong
dang ke¢)

Chan khéng p(tuyét d6i) =

F =" F=?

THUY TINH 11



TS. Nguyén Thi Bdy - PHBK tp HCM -Bai Gidng CLC

Van phing AB hinh chit nhat cao 1,5m, rong 2m, quay quanh truc A
nim ngang nhu hinh vé. Tinh dp luc nudc tdc dung 1&én van . Tinh lyc
F (xem hinh vé&) d€ giit van ditng yén

Vidu 4:

Gidgi: . w .
Gid trilic:  F," =p®A =yh A =9.81%10°*(5-15/2)*1,5%2

=125.0775 KN

Vi tri diém ddt luc D: P,

2%1.5°

I 12
Sy +—C 4251 ~4294m -
Yo =YY A 425%1.5%2 e 1a |v

= DB =5-4.294m =0.706m

Tinh cdach khdc:
hy+2h, AB 5+2%*351.5
h,+h, 3  5+35 3

DB = =0.706m

Dé tinh luc F giit van yén, ta can bdng moment: F (AD)=F(AB)

Suy ra: F=F ,(AD)/(AB)=125.07*(1.5-0.706)/(1.5) = 66.22 KN

Van phing ABE hinh tam gidc déu c¢6 thé quay quanh truc A nim ngang
Vi du 5: | nhu hinh v&. Tinh 4p Iyc nuéc tic dung 1én van va vi tri di€m dic luc D .
Tinh lyc F ngang (xem hinh vé&) d€ giit van diing yén

Gidi:
ho=3+2/3 = 3.666m
AB chinh la chiéu cao ciia tam gidc déu,
2 2 4
AB = = = —
sin(60°) \/y NE)
2
Canh ddy AE cua tam gidc: AE=2*AB/tg(60°)=2.667
Dié¢n tich A ciia tam gidc: A=(AE)*(AB)/2=3.079 m-

=2.31m

Ap luc: F & =yh A=9.81%3.666%3.079 = 110,76 KN

Tog dj y,= OC= h/sin(60°) = 4.234m

b*h’ 2.667%231°
I 36 36
OD=y, =yo+—C =y +-36_ —42344—_ 36 _4304m
Ip=Ye Ty ATITY A 4.234%3.079

F_ (AD)=F(2)
Suyra:  F=F (AD)/(2)=110.76%(0D-0A)/2 = 110.76%(4.304-3.464)/2 =46.507 KN
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Vidu 6: | Van phing ABE hinh tam gidc déu c6 th€é quay quanh truc A nim
ngang nhu hinh vé&. Tinh 4p luc nu6c tdc dung 1én van va vi tri di€m dic
luc D . Tinh luc F ngang (xem hinh vé&) dé gitf van diing yén
Gidi: a0
h.=1+3+2/3 =4.666m Im
AB chinh la chiéu cao ciia tam gidc déu,
2 2

b 2 _ 2 4
sin(60°) ‘/—V V3
2
Canh ddy AE cua tam gidc: AE=2*AB/tg(60°)=2.667m
Dié¢n tich A ciia tam gidc: A=(AE)*(AB)/2=3.079 m?

=2.31m

Ap luc: F 4 =yh A=9.81%4.666%3.079 = 140,97 KN

Tog dj y,= OC= hJsin(60°) = 5.389m

b*h’ 2.667%2.31°
[ 36 36 y
OD=y, =ye+—C =y +-36 _53804 36 _5444m
o TV AT A 5.389%3.079

F,(AD)=F(2) Ghi chii: 0A=4/sin(60°)

Suyra:  F=F (AD)/(2)=140.97*(0OD-0A)/2 = 140.97%(5.444 - 4.619)/2 =58.133 KN

) Van phing ABE hinh tam gidc déu c6 th€é quay quanh truc A nim
Vidu7: | noang nhu hinh vé&. Tinh 4p luc nude tic dung 1&én van va vi tri diém
dic lyc D . Tinh lyc F ngang (xem hinh v&) d€ giif van ditng yén
Gidi:
D= -e=-9.81*%10%%(1+ 2-2/3) = -9.81%10°% 2.333 N/m?
P, = 0,6at
AB =231 m
AE=2.667m
A=3.079 m2

Ap le: F 4 =-yh A=-9.81%2.333%3.079
= -70.483 KN

Toa dp y.=- OC= h/sin(60°) = -2.694 m

b*h? 2.667*2.31°
I 36 36
OD=y, =y +—C =y +-36 — 2604+ — 2.804m
=Y T ATy A ~2.694%3.079

F,(AD)=F(2) Ghi chi: 0A=3/sin(60°)

Suyra:  F=F (AD)/(2)=140.97%(0A-OD)/2 = 70.483%(3.464 — 2.804)/2 =23.25 KN
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Vidu 8: | MOt cta van cung c¢6 dang Y4 hinh try bdn kinh R=1,5m; dai
L=3m quay quanh truc nim ngang qua O. Van c6é khdi lugng
6000 kg va trong tam ddt tai G nhu hinh vé. Tinh dp luc nudc tac
dung l&én van va vi tri di€m dic luc D . X4c dinh moment cAn mé
Gidi: van

Fx=pchx=vhch=9.81*103*%*1.5*3:33.101{1\1
2 * 2
FZZ“{W=YTE1: L=9.81*%10"*" - i‘S *3 =52KN

F=F>+F2 =+33.10° +52° = 61.65KN

tg(o) 532 5707962 0= 57.52° : 1,5m
F 33.1 :
M=G*0.6=9.81%¥6000%0.6=35316 Nm | G| \
F
nugc

Vi du 9: | MOt hinh try ban kinh R=2m; dai L=2m o vi tri cAn bing nhu
hinh v€ . X4dc dinh trong Iugng cia phao va phan luc tai A

Gidi:

RA = Fx = pchx = yhchx

=9.81*10° *%*2*2

=39.24KN

B —

G+FZ+FZ2 =0
= G =yW, -yW, :9.81*L*(%71:R2 +R?)
G =263.3941KN
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Vidu 10: | Mot ctta van cung c6 dang % hinh tru ban kinh R=1,5m; dai L=2m
quay quanh truc nim ngang qua O nhu hinh v&. Tinh dp luc nudc tdc
dung 1én van va vi tri diém dic luc D .

Gidi: A —\bR? =2%1.5* =2.12m

FX = pCXAX = YhCXA

=9.81*103*¥*2.12*2

=44.145KN
nR?* R?
F =yW = -— L
)
* 2 2
_9.81%10° * n*1.5 _1.5 %9
4 2
=12.5989 KN

F=F2+F? =/44.145% +12.60> = 45.91KN

F 12.6
tg(a)=—=2=—"—=0285=a=15.92°
44 .15
Vidu 11:
Mot khoi hinh hdp canh a=0,3m ddng chit ty trong 0,6 ndi trén
nuéc nhu hinh vé. Tinh chiéu siu ngap nudc x clia hinh hop .
Gidi:

G = Are 0.6%y,%a =

=x= 0.6%a =0.6*%0.3
x=0.18m
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Vidu 12: | MOt binh bing sit hinh n6n cut khong ddy ( 8=7.8) duoc tip nhu hinh
vé. Pdy 16n R=1m, ddy nh6 r=0,5m, cao H=4m, day b=3mm. Tinh
gi¢i han muc nudc x trong binh d€ binh khdi bi nhic 1én.

Gidi:
Vnoncuttrong = TCH(R2 +r2 + Rr)/3
Vnoncutngoai = TCH((R + b)2 + (r + b)2 + (R + b)(r + b)) / 3
Trong lugng binh:

G = 7,3V = 7,8(Vioncungoat — Vaoneutiong) = 1000%7.8%0.057 = 441.96kgf
Ta tinh lyc F, hudng 1€n do nuGce tdc dung 1€n binh:

T quan hé: izﬁjrx :R—i(R—r)
H R-r H
F =y W =y{R2nx—n—;(R2 1 +Rrx)}

XIOR2ZC(R-Z(R=-1)) -R(R-2(R -
=Y, 5| 2R - R (R=0))" -RR-Z(R r))}

30
B 2
_y X 3RR7D) x—((R_r) xj ~392.7x% ~16.36x"
3 H H

Di€u kién: G > F,
Suyra: 441.96 > F, <16.36x’-392.7x*+441.96>0 Giai ra dudgcx <1.09 m
VIIL TINH HQC TUGNG POI ]

1.Nuéc trong xe chay t6i truée nhanh dan déu:
Phan bd ap suit: Ry o =y

1
(Fdx+Edy+Edz)——dp=0 vgi Fx=-a; Fy=0; Fz=-g ?
p

=1 _
T

Suy ra: o /

(—adx—gdz)—ldp=0:>ax+gz+R C
p p

0 =

Pa6i v6i hai di€m A,B thing ditng:

%A+ng =p—;+gzg =pp =p, +Yhyshay p=p, +yh’

P.tr Miit ding ap:

(—adx—gdz):O:>ax+gz:C:>z:—iX+C
g
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2.Nuéc trong binh tru quay déu quanh truc thing ding:

Phéan b ap suat:

G day: F,=0; F=0%;F=-g.

e

1
1
|
———':'——"N
|
2> |
E: ;
N N
H
I

Suy ra:

=

(o0’ xdx+ cozydy—gdz)—l dp=0=2z+2 -2 _¢
P Y22

-
-

o

Da&i v6i hai di€m A,B thing ditng:

2.2 2.2
Py, OT Op¢ "
ZA+7A— 2; =ZB+p—yB— 2; =Ps =P +¥h,zhay p=p, +7h
P.tr Miit diang ap:
22 22
((ozxdx+032ydy—gdz)=0:>z—£=C:>z=£+C
2 2

IX. UNG DUNG TINH TUONG POI

Nguyén Iy ling ly tAm :

F, piWVg

A bN
P, <p;: NO1Vao

pWaor ) pWe?
/\Q: ¢him ra

p.Wg F,

>Hat dau quay cung trong nuéc sé ndi lén mit thodng va ¢ tAm binh tru.

»Hat cat quay cung trong nuéc sé chim xuéng va ¢ mép day binh tru.
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Vidu 13:

Mot thing hinh tru hé cao H = 1,2 m chtta nuéc & dd sdu h,=1m va di chuyén
ngang theo phuong x véi gia tdc a = 4m/s2. Bi€t binh c6 dudng kinh D = 2m.
Tinh 4p Iyc cla nudc tdc dung 1én ddy binh trong lic di chuyén véi gia toc trén

Gigi Chon gdc toa do 1a giao di€m cida truc binh va mit thodng , p.tr mit
thodng:

a
Z=-—X

g
4
Taix=-D/2: Zvn =g gp) = 0407m>H-h; =12-1=02m

tran ra xong, mit thodng nudc phai vira cham mép sau
binh. Gi4 st Iic 4y binh dirng lai, thi myc nudc trong
binh con lai 1a h,. Ta c6:

Ah 4 Ah

—=z,,=——1=0407m=h, =H-—=1.2-0.407=0.793
2 9.81 2

Vay khi binh chuyén dong nuSc tran ra ngoai. Sau khi - :
Ay
2

i

2

Suy ra luc tdc dung 1én ddy binh lic 4y 1a: F= thﬂDT =24.42 KN

Vi du 14; Mot binh tru D=100mm chita nu6c quay tron quanh truc thing ding qua
tam.

Khi muc chit 16ng giita binh ha thap xudng 200mm (so vdi lic tinh) thi binh
quay véi van toc bao nhiéu? N&u quay binh véi n=800v.ph ma khong mudn
d4y bi can thi chiéu cao t&i thi€u ciia binh phai bing bao nhiéu?

Giai
o’r’ 'R’ f
Phudng trinh mit thodng: z= =H= : - k-
2g 2g - E;Z‘H
Khi myc nudc gitta binh ha xudng 0,2m thi H=0,4m. ol— Almr
Suy ra: ﬂ .

12
2 2 *) %
0,4:M:>(n: w =56.03s" =535vong/ph s
2%9.81 (0.05)

N€&u quay binh véi n=800v/ph =83,76 s' ma khong mudn ddy bi can thi :

oo (83.76)%(0.05)*
2%9.81

=0.896m

Vay chiéu cao t6i thi€u clia binh phaila 0.896 m
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Vidu 15:

Mot binh hinh hop kin (cao b, ddy vudng canh a) chifa nudc day
nudc quay tron quanh truc thing ditng qua tAm. Biét tai A- tAm ddy
trén clia binh 12 4p sudt khi trdi. Tinh luc tdc dung 1én mit bén cla
Gidi binh

Mat dang ap - Py

2.2 A N - |
Tacd: h*= o1 h* o ////_/lﬂ
2g |/:/7‘ \\\\ A ///"////
Luc tdc dung 1én vi phan dA, k *”W
bing: 22 | 1 | b
@’ (y +-1) Cyl v
dF=p.dA =y —+———24 |bdy dA 1
2 2g o oy
al/2 b o a2 L i g X
Suyra: =) bj —+—(y +—) 0"arn
Y y y y
o 2 2g 4 2 ;
a
2 3 2
o 02, @ [(@/2) ata
22 2g 3 4 2
200 o b o’
=2yb @+®— 2.2 — F=vyab| —+
4 2g\24 8 2 6g
Vidul6: | \ot he thong gdm 3 Ong nghiém thing ding bing va thong nhau
quay quanh Oz qua Ong gita nhu hinh vé&. Van tdc quay n=116
vong/ph. B4 qua do nghiéng mit nude trong dng. Tim pe, po, Pg trong
hai trudng hgp nut kin va khéng nut C, C°,
Gidi:

Né&u niit kin C,C’ thi khi quay, nuSc khong di chuyén,
nhung 4p sudt tai C va C’ sé& ting 1én. Phuong trinh
mit ding 4p — 4p sudt p. (chon gdc toa do tai ddy
parabol): , , ) ) C
T 12.15°*0.2 i
z=——=h= =0.30m \
2g 2%9.81
Nhu vdy dp sudt du tai C va C’ bang nhau vd  49.m
bﬁng: du du 2
Pc =P =Yh=9810%0.30=2951N/m

= pyy =7v*0.4=9810%0.40 =3924N/m’ r=0.2m r=0.2m
= py =7*(0.4+0.3)=6875 N/m’
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Néu khong nit C,C’ thi khi quay, nuéc tai A s€ ha thap
xudng h, va nuéc tai C va C’ s& dang 1én h/2. Phuong
trinh mit ding 4p — 4p sudt khi trdi (chon goc toa do tai
day parabol):

2.2 2 %0 "2
L0 3 12002 g —02m
26 2 2%9 81

= pt' =p& =vyh =9810%0.20=983.7N/m’

= pi =y*(0.4-0.2)=9810%0.2=1967.5N/m’
= py =7*(0.4+0.1) =4905 N/m*

r=0.2m r=0.2m

Vidu 17

(BC) trén 1m dai clia dng

Mot 6ng tron ban kinh r = 1 m chita nu6c d€n nita 6ng nhu hinh
v&. Trén mit théang khi c6 dp sudt du p, = 0,5 m nudc. Biét nudc &
trang thdi tinh. Tinh tdng dp lvc clia nudc tdic dung 1én Y% mit cong

Gidi:

F =p A, = y(0,5+%)r.1 =9810*(0,5+0,5)*1 =9810N

2

F =yW = y(n%+0,5r).1 = 9810*1.285 = 12605.85N

F=F?+F’=159732N
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Vidu 18 - - -
Mot Ong do ti trong nhu hinh v€ ¢6 khoi lugng M = 0,045kg va ti€t
dién ngang ctia 6ng 1a ® = 290mm? . Khi bé vao trong nuéc c¢6 ti trong
8y = 1, 0ng chim d&€n vach A, va khi bd vao trong dau c6 ti trong 8, =
0,9 6ng chim dén vach B. Tim khdang cdch doan AB
Gidi:
B
. —
B
— 9 — 9
G=gM=7,W=v,(W+L,;0) ~| [+ A
Nuédc "o
G G (1
SW=—; L,=—r|—-1
yn (DYn 8d @

AB T 590 *107° %9810

%
9.81%0.045 (019_1j*1000:17_24mm

Vidu 19: Binh try tron chita chat 1dng trong d6 c6 tha phao hinh ciu. Binh nay lai
dudc nhing ndi trén mit thodng bé chita cling loai chat 16ng. Biét :

Trong lugng cla binh 1a G;;  Trong lugng cla chat 16ng chita trong binh
la G,;

TS/ s0 cdc chi€u sau (nhu hinh v&) k=z,/z,; Tim trong lugng cta phao

Gidi:
Theo dinh luit Ar.; toan bé hé chiu tdc dung cua
luc ddy Ar, huéng lén, bing trong lugng ctla
kh&i chat 16ng bi vat chi€m chd.

Trong khi d6 luc theo phuodng thing ding tic
dung 1&n toan bd hé bao gom G+G,+G, .

Viy: G+G;+G,=Ar =zAYy

vGi A 12 ti€t dién ngang cuia binh.

Xét riéng hé gdm chat 1dng trong binh va phao,
ta c¢6 trong lugng cla phao ciing bing trong
lugng ctia khoi chat 1ong bi phao chi€m trong
binh: G=2z,Av-G, = Ay=(G+G,)/z,

Suyra: G+G;+G, = z,(G+G,)/z, =kG+kG, =GCG=
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