PHYO001 Thermodynamics
Temperature (Chapter 19)
Selected Problems

3. Convert the following temperatures to their values on the Fahrenheit and Kelvin
scales: (a) the sublimation point of dry ice, -78.5°C; (b) human body temperature,
37.0°C
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4. The boiling point of liquid hydrogen is 20.3 K at atmospheric pressure. What is this
temperature on (a) the Celsius scale and (b) the Fahrenheit scale?
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9. The active element of a certain laser is made of a glass rod 30.0 cm long
and 1.50 cm in diameter. Assume the average coefficient of linear expansion
of the glass is equal to 9.0 x 10 (°C)1. If the temperature of the rod increases
by 65.0°C, what is the increase in (a) its length, (b) its diameter, and (c) its
volume?
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12. A pair of eyeglass frames is made of epoxy plastic. At room temperature
(20.0°C), the frames have circular lens holes 2.20 cm in radius. To what
temperature must the frames be heated if lenses 2.21 cm in radius are to be
inserted in them? The average coefficient of linear expansion for epoxy is 1.30
x 104 (°C)*?
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15. A square hole 8.00 cm along each side is cut in a sheet of copper. (a)
Calculate the change in the area of this hole resulting when the temperature
of the sheet is increased by 50.0 K. (b) Does this change represent an increase
or a decrease in the area enclosed by the hole?
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17. At 20.0°C, an aluminum ring has an inner diameter of 5.000 0 cm and a
brass rod has a diameter of 5.050 0 cm. (a) If only the ring is warmed, what
temperature must it reach so that it will just slip over the rod? (b) What If? If
both the ring and the rod are warmed together, what temperature must they
both reach so that the ring barely slips over the rod? (c) Would this latter
process work? Explain. Hint: Consult Table 20.2 in the next chapter.
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21. A hollow aluminum cylinder 20.0 cm deep has an internal capacity of
2.000 L at 20.0°C. It is completely filled with turpentine at 20.0°C. The
turpentine and the aluminum cylinder are then slowly warmed together to
80.0°C. (a) How much turpentine overflows? (b) What is the volume of
turpentine remaining in the cylinder at 80.0°C? (c) If the combination with this
amount of turpentine is then cooled back to 20.0°C, how far below the
cylinder’s rim does the turpentine’s surface recede?
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23. A sample of lead has a mass of 20.0 kg and a density of 11.3 x 103
kg/m3 at 0°C. (a) What is the density of lead at 90.0°C? (b) What is the
mass of the sample of lead at 90.0°C?
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27. Gas is confined in a tank at a pressure of 11.0 atm and a
temperature of 25.0°C. If two-thirds of the gas is withdrawn and the
temperature is raised to 75.0°C, what is the pressure of the gas
remaining in the tank?
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29. Gas is contained in an 8.00-L vessel at a temperature of 20.0°C and
a pressure of 9.00 atm. (a) Determine the number of moles of gas in the
vessel. (b) How many molecules are in the vessel?
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30. A container in the shape of a cube 10.0 cm on each edge contains
air (with equivalent molar mass 28.9 g/mol) at atmospheric pressure and
temperature 300 K. Find (a) the mass of the gas, (b) the gravitational
force exerted on it, and (c) the force it exerts on each face of the cube.
(d) Why does such a small sample exert such a great force?
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31. An auditorium has dimensions 10.0 m x 20.0 m x 30.0 m. How many
molecules of air fill the auditorium at 20.0°C and a pressure of 101 kPa
(1.00 atm)?
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32. The pressure gauge on a tank registers the gauge pressure, which
is the difference between the interior pressure and exterior pressure.
When the tank is full of oxygen (O2), it contains 12.0 kg of the gas at a
gauge pressure of 40.0 atm. Determine the mass of oxygen that has
been withdrawn from the tank when the pressure reading is 25.0 atm.
Assume the temperature of the tank remains constant.

ol Bl 8 Ol AN = la s Jala bl (38 (e (02) cpansSOU GlA e Lanall (ulie
a8 A LV ALS jlate sl 12,0 kg oA Jals Sl A 40.0 atm <wils
25.0 atm ) bacall (eliia el 8 Joal oa ) A (1

Dl 1A 3 s s o il (il

13

33. (a) Find the number of moles in one cubic meter of an ideal gas at
20.0°C and atmospheric pressure. (b) For air, Avogadro’s number of
molecules has mass 28.9 g. Calculate the mass of one cubic meter of
air. (c) State how this result compares with the tabulated density of
air at 20.0°C
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41. At 25.0 m below the surface of the sea, where the temperature is
5.00°C, a diver exhales an air bubble having a volume of 1.00 cm3. If the
surface temperature of the sea is 20.0°C, what is the volume of the
bubble just before it breaks the surface?
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42. Estimate the mass of the air in your bedroom. State the quantities
you take as data and the value you measure or estimate for each.
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