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1. (20%) Ten liters of monatomic ideal gas at 25°C and 10 atm

pressure are expanded to final pressure of 1 atm. The molar
heat capacity of the gas at constant volume, Cv 1s 1.5R and 1s
independent of temperature. Calculate the work done W, the
heat absorbed Q, and the change in U and in H for the gas if
the process is carried out

(1) Isothermally and reversibly. (W,Q.,U,and H?)
(2) Adiabatically and reversibly. (W,Q,U,and H?)

2.(20%) The vapor pressure of crystalline Ag from 298-1234K may
be represented by the following equation:

In P (atm)=21.37-34315/T-0.85In T

(1)Calculate the enthalpy of sublimation at its melting
temperture 1234K (1cal=4.2J)

(2)The enthalpy of melting of Ag at its melting pont, 1234K,

is 11300J/mole. What is the enthalpy of vaporization of
Ag at 1234K

(3)YWhat 1s AC,=Cpe)-Cpe)» Where Cpyey and Cye) are the
specific heats of gasous Ag and Crystalline Ag

3. (20%) For a binary solution containing elements A and B. The
melting temperatures of A and B are denoted as T4 and Ty s.
T.p>Tma If the composition of element A and B 1n the solid
solution and liquid solution are denoted as x'4, x'*'5, x4 and

xVy. If both of the solid and liquid solutions are i1deal solution.
(_Hil’lti AH(S)M:/_\_H“)M:O)

(1).Please write down the free energy of solid solution AG"™y
and liquid solution AG"y
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(2).Draw the phase diagram for this binary solution, and plot free

energy vs. composition and activity vs. composition for Tpya
<I< Tm.B

4. (20%) compute the entropy difference between 12kg of water at
40°C and 12kg of ice at -10°C

Data: Cpwaer=4.184J/g.K
Cp(_ice)zz. l J/g.K
Heat of melting of ice is 336KJ/kg

5. (20%) Calculate AU, AH, AS, AA and AG in expanding 1mole of
ideal gas at 25°C from 10 to 100 cm’.



