General Physics II 2120/Spring, 2010
Exam 1




Name_______________
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[20%] (a) State the first and second laws of thermodynamics and their implications in your words. (b) Use an example to explain the physical meaning of entropy. (c) What is the difference between quasi-static process and reversible process? 
2. [20%] As a physicist, you put heat into a 506.5g solid sample at the rate of 14.0kJ/min, while recording its temperature as a function of time. You plot your data and obtain the graph shown in the right figure. (a) What is the latent heat of fusion for this solid? (b) What are the specific heats of the liquid and solid states of the material? 
3. [20%] The emissivity of tungsten is 0.350. A tungsten sphere with radius 1.80cm is suspended within a large evacuated enclosure whose walls are at 370.0 K. What power input is required to maintain the sphere at a temperature of 3000.0 K if heat conduction along the supports is neglected?
4. [image: image4.png]


[20%] An air pump has a cylinder 0.200m long with a movable piston. The pump is used to compress air from the atmosphere (at absolute pressure 1.01×105Pa) into a very large tank at 3.90×105 Pa gauge pressure. (For air, Cv = 20.8 J/mol · K.) (a) The piston begins the compression stroke at the open end of the cylinder. How far down the length of the cylinder has the piston moved when air first begins to flow from the cylinder into the tank? Assume that the compression is adiabatic. (b) If the air is taken into the pump at 27.0°C, what is the temperature of the compressed air? (c) How much work does the pump do in putting 20.0 mol of air into the tank?
5. [20%] Three moles of an ideal gas are taken around the cycle abc shown in the right figure. For this gas, Cp = 29.1 J/mol·K. Process ac is at constant pressure, process ba is at constant volume, and process cb is adiabatic. The temperatures of the gas in states a, c, and b are Ta = 305 K, Tc = 483 K, and Tb = 585 K. Calculate the total work W for the cycle. 

MULTIPLE CHOICE. [5% each]
1) 


If you wanted to know how much the temperature of a particular piece of material would rise when a known amount of heat was added to it, which of the following would be most helpful to know? 


1) 


_______ 

A) 


Density 

B) 


Specific heat 

C) 


Thermal conductivity 

D) 


Coefficient of linear expansion 

E) 


Initial temperature 

2) 


You may have noticed that when you get out of a swimming pool and stand dripping wet in a light breeze, you feel much colder than you feel after you dry off. Why is this? 


2) 


_______ 

A) 


Water has a relatively large heat capacity. 

B) 


This is a purely psychological effect resulting from the way in which sensory nerves in the skin are stimulated. 

C) 


The moisture on your skin has good thermal conductivity. 

D) 


The water on your skin is colder than the surrounding air. 

E) 


540 calories of heat are required to evaporate each gram of water from your skin, and most of this heat flows out of your body. 

3) 


If you increase the temperature of an ideal gas, then 


3) 


_______ 

A) 


the average time between collisions of its molecules must increase. 

B) 


its pressure must increase. 

C) 


its volume must increase. 

D) 


the speed of its molecules must increase. 

E) 


the average distance a molecule travels between collisions must increase. 

4) 


Which of the following is a FALSE statement? 


4) 


_______ 

A) 


Rotational motion, as well as translational motion, can contribute to the heat capacities of gases. 

B) 


A dumbbell molecule like [image: image5.png]


 is considered to have eight degrees of freedom. 

C) 


The average kinetic energy associated with each degree of freedom of a molecule is 1/2kT. 

D) 


Vibrational motion, as well as translational motion, can contribute to the heat capacities of gases. 

E) 


The average kinetic energy of a molecule moving in three dimensions is always 3kT/2. 

5) 


Consider the equation Q = ΔU + W. Which of the following statements is FALSE? 


5) 


_______ 

A) 


It follows that since Q and W are path dependent, then ΔU must also be path dependent. 

B) 


Q can be positive or negative. 

C) 


W is the work done by the system, and not on the system. 

D) 


This is called the law of conservation of energy. 

E) 


This is called the First Law of Thermodynamics. 

6) 


Which of the following is a TRUE statement? 


6) 


_______ 

A) 


It is impossible to transfer heat from a cooler to a hotter body. 

B) 


The Second Law of Thermodynamics is a consequence of the first law of thermodynamics. 

C) 


It is possible for heat to flow spontaneously from a hot body to a cold one or from a cold one to a hot one, depending on whether or not the process is reversible or irreversible. 

D) 


It is not possible to convert work entirely into heat. 

E) 


All of these statements are false. 

7) 


You want to design an ideal Carnot heat engine that wastes only 35.0% of the heat that goes into it. The lowest cold-reservoir temperature available to you is +15.0°C. The temperature of the hot reservoir should be closest to: 


7) 


_______ 

A) 


43°C 

B) 


550°C 

C) 


443°C 

D) 


823°C 

E) 


170°C 

8) 


A 5.0-liter gas tank holds  1.4 moles of helium (monatomic) and  0.7 moles of oxygen (diatomic), at a temperature of  260 K. The atomic masses of helium and oxygen are [image: image2.jpg]4.0 g/mol



 and [image: image3.jpg]16.0 g/mol,



 respectively. The total random translational kinetic energy of the gas in the tank, in kJ, is closest to: 


8) 


_______ 

A) 


76 


B) 


91 


C) 


61 


D) 


68 


E) 


83 

1) 


B 

2) 


E 

3) 


D 

4) 


B 

5) 


A 

6) 


E 

7) 


B 

8) D 

