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LO1 (Dr. Husein); LO2 (Dr. Moore)

EXAMINATION INFORMATION

1. Reference to ONLY the Textbook (or any equivalent textbook), Formula Sheet and property
tables (8" Edition Cengel & Boles) is permitted during the examination. CLOSED CLASS
NOTES. Additional material must not be inserted into the textbook, or the textbook will be
confiscated.

2. NO electronic device, other than a calculator, may be brought into the exam. This includes
telephones, cameras computers and music players of any kind.

SSE approved calculator is allowed.

4. Clearly show all steps involved in each calculation. Marks are awarded for both the method
and the final answer

5. Please state any assumptions made wherever necessary.

ADDITIONAL FORMULAS
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Question Mark

1 /10
2 /10
3 /10

Total /30
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Q1) Air (assume ideal gas) is compressed from an initial state of 87.4 kPa and 3.31x10* m3to a
final state of 165.6 kPa and 2.14x0* m®. During compression, the pressure varies with volume
following PV"= const. Calculate the heat interaction during this process (J). Assume CJ =

const = 0.718 i.
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Q2) Two tanks (A and B) are connected through a valve. The volume of tank A is 75 liters
while that of tank B is 50 liters. Initially tank A contains carbon monoxide (CO) gas at a
pressure of 1,000 kPa and a temperature of 30°C. Tank B is initially evacuated. The valve
connecting the tanks is opened and the contents of the tanks are allowed to come to an
equilibrium state at a temperature of 22°C. Assuming CO behaves as an ideal gas and that C? =

0.744 k’;—’K
a) Calculate the mass of CO which is initially contained in tank A (kg).
b) Calculate the masses of CO in tanks A and B after the valve is opened and the two
tanks come to equilibrium (kg).

c) Calculate the work done on the CO (kJ).
d) Calculate the heat transfer to the CO as the two tanks come to equilibration (kJ).
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Q3) A spring-loaded frictionless piston-cylinder device contains 0.30 kg of superheated steam at
200 kPa is cooled to a final temperature of 20°C. At the final state, 0.29 kg existed in the liquid
phase. If the final volume is 80% of its initial volume and the stops set at 0.20 m?, calculate:

a) The temperature of the system at the initial state (°C)
b) The boundary work involved in the process (kJ)

c) The heat interaction with the surrounding (kJ)

d) Sketch the process on a P-v diagram.
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