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Note: Figures not drawn to scale.
6. (10 points) ‘ B

A cylinder is fitted with a freely moveable piston of area 1.20 x 10~2m? and negligible mass. The cylinder
below the piston is filled with a gas. At state 1, the gas has volume 1.50 x 10> m?, pressure 1.02 x 10° Pa, and

the cylinder is in contact with a water bath at a temperature of 0°C. The gas is then taken through the followmg
four-step process.

¢ A250 kg metal block is placed on top of the piston, eompressing the gés to state 2, with the ges still at 0°C.

» The cylinder is then brought in contact with a boiling water bath, raising the gas temperature to 100°C at
state 3.

o The metal block is removed and the gas expands to state 4 still at 100°C.
e Finally, the cylinder is again placed in contact with the water bath at 0°C, returning the system to state 1.

(a) Determine the pressure of the gas in state 2.
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(b) Determine the volume of the gas in state 2.
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(c) Indicate below whether the process from state 2 to state 3 is isothermal, isobaric, or adiabatic.
____Isothermal _+ Isobaric ___ Adiabatic

Explain your reasoning.
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(d) Is the process from state 4 to state 1 isobaric? v Yes No

Explain your reasoning.

From  shede, WY Yol volume Secrecses as does Yumperubure | bot pressure

9\3&\\"\ e MO«‘\M coy\s\-u“\—.‘

p\\/\ ph‘\i“
T, T

X:\_ - _\_/_‘_
T.,\ T‘

V.= V——J‘
£ TF

-

_(sa0 (313
NT L (a13W)

» GO ON TO THE NEXT PAGE.
-15-



State 1 State 4
3 D
v
m“i’-mz ..-. *t.
.\\:.—:// o .. o
/:—:—‘:.:\:. (1 .. e e [} ./"._.—'.\.‘% ° ¢ :
. T,=0°C T,=0°C - T3=100°C T, = 100°C

Vl = 1.50 X 10—3 m3
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Note: Figures not drawn to scale.

6. (10 points) ’
A cylinder is fitted with a freely moveable piston of area 1.20 x 1072 m? and negligible mass. The cylinder
below the piston is filled with a gas. At state 1, the gas has volume 1.50 x 103 m3, pressure 1.02 x 10° Pa, and

the cylinder is in contact with a water bath at a temperature of 0°C. The gas is then taken through the following
four-step process.

e A 2.50 kg metal block is placed on top of the piston, compressing the gas to state 2, with the gas still at 0°C.
e The cylinder is then brought in contact with a boiling water bath, raising the gas temperature to 100°C at
state 3.

e The metal block is removed and the gas expands to state 4 still at 100°C.
¢ Finally, the cylinder is again placed in contact with the water bath at 0°C, returning the system to state 1.

(a) Determine the pressure of the gas in state 2.
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(b) Determine the volume of the gas in state 2.
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-(c) Indicate below whether the process from state 2 to state 3 is isothermal, isobaric, or adiabatic.
—__ Isothermal Mobaric ___ Adiabatic

Explain your reasoning.
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(d) Is the process from state 4 to state 1 isobaric? "/Yes _-_No

Explain your reasoning.
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