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2-31 The pressure in a tank is given. The tank's pressure in various units are to be determined.

— .
Analysis Using appropriate conversion factors, we obtain Schemahcec N /A
——————S————
2
@  P=(1500kpa) ZNM_ | _ 1500 kNjm?

»lkPa

LkN/m? Y 1000 kg - mys>
1kPa 1kN

() P = (1500 kPa) J =1,500,000 kg/m- s>

(©) P =(1500kPa)

1kN/m? Y 1000 kg - m/s> ](1000 m

) =1,500,000,000 kg/km - s 2
1 kPa 1kN T km
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2-41 The pressurc in chamber 2 of the two-piston cylinder shown in the figure is to be determined. ( P “18)

Analysis Summing the forces acting on the piston in the vertical direction gives
———————

+913 f;.—. o Aa:s\mmgh‘ms

Fy+F,=F
AT ~ Erchom s
P1’42+P3(’1|‘/‘z)=P|AI Ceo hen Bevice
L \
which when solved for P, gives - &t Ebm\\bnuu
A A
Py=p—Loplll_|
4, 4,

since the arcas of the piston faces are givenby A=D2/4
the above equation becomes

= (1000 kPa)[-?T —(soom){(l‘?)' - n]

=3625kPa
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2-73 The pressure in chamber | of the two-piston cylinder with a spring shown in the figure is to be

etermined. Scheval e ; ( Sex Yoxtbook, P, 52) - Prehon wee Deatie
Analysis Summing the forces acting on the piston in the vertical direction gives = EOLWrn oh |
FotFi =+ F +MSF =o Eoprihbin.

kit P Ay = Pydy + Py(4, - 4y) TR Py

which when solved for the P; and substituting A = zD? /4
gives Fs

2 _ 2
= (8000 kpa)(-;-) +(300 kPa)[l —(%) }— (1200 kN/m)(0.05 m) F.R.D.

7(0.07 m)?
=13,880 kPa :1 13.9 MPa ‘

2-90 The pressure of a gas contained in a vertical piston-cylinder device is measured to be 250 kPa. The

mass of the piston is to be determined. ey by M, =P
Assumptions There is no friction between the piston and the cylinder. Pam
Analysis Drawing the free body diagram of the piston and balancing ' Az =
the vertical forces yield — 1
W =PA~ Py, A
mg = (P~ Py )A b—np
. 2 =
(m)(9.81 m/s?) = (250 100 kPa)(30x 10" m?)| 1000 k&/m s~ Y k=g
4 1kPa F.-D.
It yields m= 45.9 kg ASS\Avw?\&a\_\ :
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