<=2|2tet Home Assignment #3>

* First law of thermodynamics : dU= C d7T=dQ+dW=dQ— PdV

* Ideal gas law : PZR—VT7 C,=C,+R
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4. An ideal gas undergoes the following sequence of mechanically reversible processes
in a closed system.

(@) From an initial state of 70 °C and 1 bar, it is compressed adiabatically to 150 °C.
(b) It is then cooled from 150 to 70 °C at constant P.
(c) Finally, it is expanded isothermally to its original state.

Calculate W, Q, AU, and AH for each of the three processes and for the entire cycle.
Assume air to be an ideal gas with the constant heat capacities, C, = 3/2R and C, =
5/2R. (201148 dA7I=)

5. If the processes of Problem4. are carried out irreversibly but so as to accomplish
exactly the same changes of state_ the same changes in P, T, U and H then different
vaues of Q and W result. Calculate Q and W if each step is carried out with an
efficiency of 80%.

6. A Carnot cycle uses 1.00 mol of a monatomic perfect gas as the working substance
from an initial state of 10.0 atm and 600 K. It expands isothermally to a pressure of
1.00 atm (step 1), and then adiabatically to a temperature of 300 K (step 2) This
expansion is followed by an isothermal compression (step 3), and then an adiabatic
compression (step 4) back to the initial state. Determine the values of g, w, AU, AH, A
S, AS ot, and AG for each stage of the cycle and for the cycle as a whole. Express
your answer as a table of values.



