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Assumptions The density of water is constant throughout.

Properties The density of water is given to be p = 1000 kg/m’.

Analysis The mass of the water in the tank and the total mass are Mank = 3 kg

v=0.2m°’ |/_

m,, =pV=(1000 kg'm*)(0.2 m*) = 200 kg HO

Miotal = My T Mygpk = 200 + 3 =203 l'\g

Thus.

I N

W =mg =203 kg)(9.81 m 52 )[
l kg-m/s”

]—1991.\'
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Analysis The absolute pressure in the chamber is determined from
P, =P, —P._ =92-35=57kPa 35 kPa

abs atm vac P abs

Patrn = 92 kPa
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T hy = 02m, h, = 0.3 m, and h, = 0.4 m. Take the densities
o . of water, oil, and mercury to be 1000 kg/m?, 850 kg/m’, and
i 'T' fil - 13,600 kg/m?, respectively.
:T_ h Pi +p\\-alcrghl +pni1gh2 _pm:mur_vgh.‘ = Pmm
15 3
Water _L i _l_ Solving for P,
P] = Palm _p\\‘alcrghl _puilghl’ * Pmercury gh.‘
Mercury HEs
- = Pl = F;nm = g(pm:n:ur}'hS _pw.ucrhl _pni]hZ)

Noting that P goc = P = Py, and substituting,

P, gage = (9.81m/s%)[(13,600 kg/m* (0.4 m) - (1000 kg/m* )(0.2 m)

~ (850 kg/m* X0.3 m)]| —— ( L. ]
I kg-m/s® A 1000 N/m~

=48.9kPa
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(a) Knowing the absolute pressure, the atmospheric pressure can be
determined from

])alm = ]) - ,"tx{l?
3 > | kPa
= (185 kPa) — (1000 kg/m” ¥9.81 m/s” )9 m) ——

1000 N/m”°
=96.7 kPa
Ijilll'.l'l
(h) The absolute pressure at a depth of 5 m in the other liquid is
p=SGxpy o =(0.85(1000 kg/m*) =850 kg/m’ h
' " A
P
1) - 1)1“11] 2 mh »
X y | kPa -
=(96.7 kPa) + (850 kg/m” }(9.81 m/s” (9 m) ——— -
1000 N/m~
=171.8 kPa

Discussion Note that at a given depth, the pressure in the lighter fluid is lower, as expected.
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l m The pressure in the fluid goes up with the depth as

0.5m P= Ptop +AP= F.lo:::p + pgh

and since we have two fluid layers we get
P= Ptop * [(ph)gasolinc * (ph)watcr] g

The densities from Table A.4 are:

=750 kg/m>; p_ . =997 kg/m’

P gasoline water

9.807

P =101+ [750 x 1+ 997 x 0.5] 7500 = 113.2 kPa
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Water J’

The force acting down on the piston comes from gravitation and the

outside atmospheric pressure acting over the top surface.

Force balance: FT= FV=PA=m g+PA

Now solve for P (divide by 1000 to convert to kPa for 2" term)

_ myg _ 100 x 9.80665
P P()‘*’ A 100 kPa + 001 x 1000 kPa

=100 kPa + 98.07 kPa = 198 kPa
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Analysis Drawing the free body diagram of the piston and balancing the

vertical forces yield e

FA= o A+W + B *p;nml
Thus, 1 )

mg + Is nng
P= !;:1Im 5 A
A p
ko B
— (95 kPa) + (3.2kg)9.81 m/s }‘-f- 150 N | kPa : -~
35x107*m”’ 1000 N/m*

=147kPa
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P, =80 kPa
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FIGURE P2.75
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Two piston/cylinder arrangements, A and B, have
their gas chambers connected by a pipe, as shown
in Fig. P2.75. The cross-sectional areas are A4 =
75 cm? and Ap = 25 cm?, with the piston mass in
A being my = 25 kg. Assume an outside pressure
of 100 kPa and standard gravitation. Find the mass
mg so that none of the pistons have to rest on the
bottom.
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