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— ~ Consider a 1.00 mole sample of hydrogen, H, that has a pressure of 2.00 atm and a

volume of 5.00 L. Predict the temperature of this sample of gas use (a). the ideal gas
law (3%)and (b). the van der Waals equation (where a= 0.244 atm.L*/ mol’, b= 0.0266
L/ mol)? (7%)

— -+ (a). Calculate the work done when 2.00 mole of an ideal gas expands reversibly from
1.0 L to 5.0L at 298.0 K. ? (5%) (b). Calculate the amount of work done when the gas
expands irreversibly against a constant external pressure of 1.00 atm. ? (5§%)

=+ Calculate the entropy change of 3.00 mole ice is heated from 250 K; 1 atm to water at

300K; 1 atm. Take the heat capacities , C,, of ice and water to be constant at 37.7 and
75.3 J K mol, respectively, and heat of fusion of ice is 6.02 kJ mol™. (15%)

/Y -~ 2.00 moles of ideal gas is compressed isothermally and reversibly at 100.0 C from
2.00 atm to 10.0 atm . Calculate q (2%) and w (3%) and each of the thermodynamic
quantities AU (1%), AH (%), AG (3%), ANA 2%),and AS 3%) ?

F -~ The AG® for the following reaction is +3.40 kJ/mol : H; (g) + I, (s) < 2HI (g)
(a). Calculate the equilibrium constant for the reaction ? (5%) (b). If the partial
pressure of Hz at equilibrium is 0.50 bar, please calculate the partial pressure of hydrogen
iodide in the mixture ? (5%) P’ = 1 bar

75~ The vapor pressure of solid benzene , C¢Hg is 2.24 Torr at -30°C and 24.5 Torr at 0°C,
and the vapor pressure of liquid C¢Hg is 46.3 Torr at 10°C and 118.5 Torr at 30°C.
From these data, calculate the heat of fusion of CsHs? (15%)

+ ~ 20.57 wt% of para-dichlorobenzene, C¢HyCl, in hexane, Tm of CcH4Cly is 52.7°C, and
AHps = 17.15kJ/mol.  Please determine how ideal of the calculating mole fraction value
comparing with the expected mole fraction value ?  All data are for 25 T. (15%)

J\~ Areaction has k=1.77 x 10°¢ 1/(0M-s) at 25.0 ‘C and an activation energy of 18.0 kJ/mol. (a)
What order is the reaction ? (3%) (b). what is the value of the rate constant at 100 'C  ? (7%)



