


PHYS 212-11AM	 Spring 2012   	Test #1  	Name:_____________________________
            Show your work explicitly.  Time: 50 min.
A. Suppose that on a linear temperature scale X, water boils at -40.5°X and freezes at -175°X. What is a temperature of 299 K on the X scale? (Approximate water's boiling point = 373 K, and freezing point = 273 K)










The volume expansion is given by:        
B. Suppose that the steel gas tank in your car is completely filled when the temperature is 17 °C. How many gallons will spill out of the twenty-gallon tank when the temperature rises to 35 °C? 
Include the expansion of the steel tank.
(Volumetric coefficient of thermal expansion (β) of gasoline = 950 x10-6(Co)-1 and  Steel = 36 x10-6(Co)-1)







               
C. An insulated container contains 200 g of water at 20°C. A lump of aluminum of mass 100 g is heated in boiling water (100°C) and transferred to the water. 
(Specific heat: cW = 4180 J/kg[image: http://edugen.wiley.com/edugen/courses/crs1650/art/qb/qu/greek/cdot.gif]K, cAl = 900 J/kg[image: http://edugen.wiley.com/edugen/courses/crs1650/art/qb/qu/greek/cdot.gif]K) 
1. What is the equilibrium temperature of the aluminum–water system?
2. What is the entropy change for water?
3. What is the entropy change for aluminum?
4. What is the entropy change for aluminum-water system?




Ideal gas law: PV = nRT; R = 8.315 J/mol.K.                     First Law of T.D: ΔEint = Q –W
Heat = Q = nCΔT;            CV=(3/2)R, Cp= CV+R for monatomic gas		  Efficiency = 
D. Three mol of a monatomic ideal gas initially at a pressure of 3.0 × 105 Pa and volume of 0.02 m3 undergoes the following cycle: (1) heated at constant volume to a pressure of 5.0 × 105 Pa, (2) then allowed to expand at constant pressure to a volume of 0.06 m3, (3) then cooled down at constant volume to the initial pressure, and (4) finally compressed at constant pressure to its initial volume. 
(a) Draw a P-V diagram of the cycle.
(b) Identify the paths where heat goes in or out.
(c) The net work done by the gas.
(d) Energy transferred as heat to the gas.
(e) The efficiency of the cycle.
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