Temperature and Kinetic Theory Practice
Total: 40 points

Section A, no calculators:
1. A 1 meter diameter hole is cut into an aluminum sheet and the temperature is increased by 100 degrees Celsius. What is the new diameter of the hole? (2 points)
A. 0.9975 m
B. 0.4989 m
C. 1.0025 m
D. 0.5013 m
2. 10 moles of a gas has a gauge pressure of 2 atm and a temperature of 200 K. If the temperature is doubled, what will be the new gauge pressure in atm? (2 points)
A. 3 atm

B. 4 atm

C. 5 atm

D. 6 atm

3. What is the temperature of 1.0 mol of an ideal gas that has a pressure of 1.0 atm in a 0.020 m3 container? (2 points)
A. 110 K
B. 240 K

C. 350 K

D. 530 K
4. What is the volume of 1mol of an ideal gas at STP? (2 points)
A. 11.2L
B. 29.3L
C. 0.00224L
D. 22.4L
5. Estimate the number of moles of air in a room with dimensions 5m*3m*2.5m, at STP. (2 points)
A. 9000mol
B. 1700mol
C. 230mol
D. 1200mol
Section B, calculators allowed:
6. What is the average speed of hydrogen gas (molar mass=0.002kg/mol) at 300K? (3 points)
7. How much does a brass sphere (α=19x10-6/°C) taken from boiling water have to be cooled for it to fit into a hole of diameter 16.05cm, if its initial diameter is 16.1cm? (3 points)
8. The density of water at 4°C is 1.00*103kg/m3. What is water’s density at 94°C? (βwater=210x10-6/°C) (3 points)
9. Two 3.6 m sections of aluminum siding are placed end to end on the outside wall of a house. How large a gap should be left between the pieces to prevent buckling if the temperature can change by 55°C? The coefficient of linear expansion of aluminum is 22.2 x 10-6/°C. (4 points)
10. Suppose that 5 kg of CO2 (molar mass=0.044kg/mol) occupy a volume of 0.50 m3 at a pressure of 2.0*105 Pa.
a. What is the temperature? (3 points)
b. If the volume is increased to 0.75 m3 and the temperature is kept constant, what is the new pressure? (3 points)
11. 
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A cylindrical flask contains air and is fitted with an airtight piston that is free to slide up and down. Initially, the pressure applied by the piston is 130 kPa and the height of the piston above the base of the flask is 25 cm. When additional mass is added to the piston, the pressure increases to 170 kPa. Assuming that the temperature is constant and equal to 290 K, find the new height of the piston. (4 points)
12. A copper flask with a volume of 150 cm3 is filled to the brim with olive oil. If the temperature of the system is increased from 6°C to 31°C, how much oil spills from the flask? The coefficient of volume expansion of olive oil is 0.69 x 10−3/°C. The coefficient of linear expansion for glass is 17 x 10−6/°C. (4 points)

13. Show that for a uniform rectangular plate, ΔA=2αAoΔT. (3 points)
