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14.)

A tank has two rooms separated by a membrane. Room A has 1.5 kg air and
volume 0.5 m3, room B has 0.75 m? air with density 0.8 kg/m3. The membrane is
broken and the air comes to a uniform state. Find the final density of the air.

Solution:
Density 1s mass per unit volume
m=my+mg=my +pgVg=15+08x0.75=21kg

- =12 3 .
V=Va+Vg=05+075=125m’ [ =
21
p=1=7135 =168 kg/m?
s p,
<h |

15)

A vertical hydraulic cylinder has a 125-mm diameter piston with hydraulic fluid
inside the cylinder and an ambient pressure of 1 bar. Assuming standard gravity,
find the piston mass that will create a pressure inside of 1500 kPa.

Solution:

Force balance: )Po/o‘\ 2

FT=PA=Fl=PoA+mpg'

P, =1bar=100kPa l

A=(1/4) D> =(1/4) x0.1252=0.01227 m?

A_ 10 by [
mp =P - Py) 5 =( 1500 - 100 ) x 1000 x 5 gz =1752 kg




16)

A piston/cylinder with cross sectional area of 0.01 m” has a piston mass of 100 kg
resting on the stops, as shown in Fig. P1.40. With an outside atmospheric pressure
of 100 kPa, what should the water pressure be to lift the piston?

Solution:

The force acting down on the piston comes from gravitation and the
outside atmospheric pressure acting over the top surface.

Force balance: FT=Fl=PA= mog +PeA

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

myg 100 x 9.80665
P= Po+—2~ =100kPa+~5 01" 1000

=100 kPa + 98.07 kPa =198 kPa

kPa

17)



