1. [bookmark: _GoBack]What is the change in area (in cm2) of a 60.0 cm by 150 cm automobile windshield when the temperature changes from 0°C to 36.0°C. The coefficient of linear expansion of glass is 9×10−6/°C . 
a. 1.62 
b. 2.92 
c. 3.24 
d. 4.86 
e. 5.8 
ANS:E 
2. Gas in a container increases its pressure from 1 atm to 3 atm while keeping its volume constant. Find the work done (in J) by the gas if the volume is 5 liters. 
a. 0 
	b. 	3 
c. 5 
d. 15 
e. 15 × 102 
3. In an isothermal process 
a. the volume remains constant. 
b. the temperature remains constant. 
c. no heat is transferred between a system and its surroundings. 
d. the pressure remains constant. 
e. the internal energy is not constant. 
4. A super-insulated house is at a temperature of 20°C. The temperature outside is 
0°C. The surface area of the house is 200 m2, and the emissivity is 1. Approximately how much energy is radiated (in W) per second. 
a. 20 000 
b. 2000 
c. 200 
2 
	e. 	0.2 
5. 	A 5-g coin is dropped from a 300-m building. If it reaches a terminal velocity of 45 m/s, and the rest of the energy is converted to heating the coin, what is the change in temperature (in °C) of the coin? (The specific heat of copper is 387 J/kg °C.) 
a. 	9 b. 	2 
c. 5 
d. 21 
e. 0.5 
6. The average translational speed of a nitrogen molecule at room temperature (20°C) is approximately (in m/s) 
a. 100. 
b. 500. 
c. 300. 
d. 700. 
e. 200. 
7. Five gas molecules are found to have speeds of 100, 200, 300, 400, and 500 m/s. The rms speed (in m/s) is 
a. 390. 
b. 300. 
c. 360. 
d. 330. 
e. 320. 
8. The relation PV = nRT holds for all ideal gases. The additional relation PVγ holds for an adiabatic process. The figure below shows two curves: one is an adiabat and one is an isotherm. Each starts at the same pressure and volume. Which statement is correct? (Note: “∝” means “is proportional to”.) 
P
V
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B
 

a. Isotherm: P[image: ]	; Adiabat: P[image: ] : A is both an isotherm and an adiabat. 
V
	b. 	Isotherm: P[image: ]	; Adiabat: P[image: ] : B is an isotherm, A is an adiabat. 
V
V
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; Adiabat: 
P
 
∝
 
γ
V
1
:
 A is an isotherm, B is an adiabat.
 
d.
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V
1
; Adiabat: 
P
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V
1
:
 B is both an isotherm and an adiabat. 

e. 	I cannot answer this without additional information about the starting temperature. 
9. The specific heat at constant volume at 0°C of one mole of an ideal diatomic gas 
is 
a. [image: ]R . 
b. R. 
c. [image: ]R . 
d. 2R. 
e.  	R . 2
5

10. A refrigerator has a coefficient of performance of 4. If the refrigerator absorbs 30 cal of heat from the cold reservoir in each cycle, the heat expelled (in cal) into the heat reservoir is 
a. 40.5 
b. 37.5 
c. 36.5 
d. 34.5 
e. 22.5 
11. A steam engine is operating at its theoretical maximum efficiency of 60%. If the waste heat has a temperature of 100°F (38°C), what is the temperature of the boiler? 
a. 350°C 
b. 94°C 
c. 225°C 
d. 504°C 
e. 775°C 
12. An 800-MW electric power plant has an efficiency of 30%. It loses its waste heat in large cooling towers. Approximately how much waste heat (in MJ) is discharged to the atmosphere per second? 
a. 1200 
b. 1900 
c. 800 
d. 560 
e. 240 
 
13. The change in entropy of a mass m of a solid substance which has a latent heat of fusion L and melts at a temperature T is 
a. LT/m 
b. mL ln(T) 
c. mLT 
d. mL/T 
e. L/mT 
14. 100 grams of molten lead (600°C) is used to make musket balls. If the lead shot is allowed to cool to room temperature (21°C), what is the change in entropy (in J/K) of the lead? (For the specific heat of molten and solid lead use 1.29 J/g °C; the latent heat of fusion and the melting point of lead are 2.45 × 104 J/kg and 
327°C.) 
a. –140 
b. –252 
c. –302 
d. –429 
e. –100 
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