PHYSICS 2, CHAPTER 3
ADDITIONAL PROBLEMS
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1. In Fig. 1, a gas sample expands from V0 to 4.0V0 while its pressure decreases from P0  to P0  /4.0. If V0 = 1.0 m3 and P0 = 40 Pa, how much work is done by the gas if its pressure changes

with volume via

(a) path A, 
(b) path B, and
(c) path C?

ANSWER: (a) 1.2 x 102 J; (b) 75 J; (c) 30 J

[image: image2.emf]2. The Fig. 2 displays a closed cycle for a gas (the figure is not drawn to scale).The change in the internal energy of the gas as it moves from a to c along the path abc is -200 J. As it moves from c to d, 180 J must be transferred to it as heat. An additional transfer of 80 J to it as heat is needed as it moves from d to a. How much work is done on the gas as it moves from c to d?




ANSWER: 60 J
3. A sample of gas expands from an initial pressure and volume of 10 Pa and 1.0 m3 to a final volume of 2.0 m3. During the expansion, the pressure and volume are related by the equation p = aV2, where a = 10 N/m8. Determine the work done by the gas during this expansion.









ANSWER: 23 J
[image: image3.emf]4. A sample of gas expands from V1 = 1.0 m3 and p1 = 40 Pa to V2 = 4.0 m3 and p2 = 10 Pa along  path B in the p-V diagram in Fig. 3. It is then compressed back to V1 along either path A or path C.
Compute the net work done by the gas for the complete cycle along
(a) path BA and 
(b) path BC.

ANSWER: (a) -45 J; (b) +45 J 
[image: image4.emf]5. A glass window pane has an area of 3.00 m2 and a thickness of 0.600 cm. If the temperature difference between its surfaces is 25.0°C, what is the rate of energy transfer by conduction through the window?





    ANSWER: 10.0 kW

6. A steam pipe is covered with 1.50-cm-thick insulating material with a thermal conductivity of 0.200 cal/cm. °C.s. How much energy is lost every second by heat when the steam is at 200°C and the surrounding air is at 20.0°C? The pipe has a circumference of 20.0 cm and a length of 50.0 m. Neglect losses through the ends of the pipe.
ANSWER: 2.40 ( 106 cal/s

7. A bar of gold is in thermal contact with a bar of silver of the same length and area. One end of the compound bar is maintained at 80.0°C, while the opposite end is at 30.0°C. When the rate of energy transfer by conduction reaches steady state, what is the temperature at the junction?

ANSWER: 51.2°C
[image: image5.emf]8. Consider the slab shown in Fig. 4. Suppose that L = 25.0 cm,
A = 90.0 cm2, and the material is copper.
If TH = 1250C, TC = 10.00C, and a steady state is reached, find the conduction rate through the slab.
ANSWER: 1.66 kJ/s

9. A cylindrical copper rod of length 1.2 m and cross sectional

area 4.8 cm2 is insulated to prevent heat loss through

its surface. The ends are maintained at a temperature difference

of 1000 C by having one end in a water-ice mixture and

the other in a mixture of boiling water and steam.
(a) At what rate is energy conducted along the rod?
(b) At what rate does ice melt at the cold end?

ANSWER: (a) 16 J/s; (b) 0.048 g/s

10. A sphere of radius 0.500 m, temperature 27.00C,and emissivity 0.850 is located in an environment of temperature 77.00C. At what rate does the sphere
(a) emit and
(b) absorb thermal radiation?

(c) What is the sphere's net rate of energy exchange?

ANSWER: (a) 1.23 kW; (b) 2.28 kW; (c) 1.05 kW
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