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Problem 1:  
Classify the following processes as quasistatic or non-quasistatic. Explain. 

a- A mass of gas contained in a cylinder by means of a frictionless piston being compressed very slowly. 
b- A mass of gas contained in a cylinder by means of a frictionless piston being compressed very rapidly. 
c- A mass of gas contained in a cylinder by means of a rough piston being compressed very slowly. 
d- A cylinder having rigid, adiabatic walls and containing a certain mass of gas is connected by a very short 

tube, fitted with a stopcock, to an identical cylinder that is evacuated. The process is the passage of gas 
when the stopcock is opened. 

Classify the following statements as true or false. 
e- Density is an extensive coordinate. 
f- A system enclosed by an impermeable, adiabatic boundary is necessarily in thermodynamic equilibrium. 
g- A work interaction is impossible in an open system. 
h- A thermal interaction implies that the system boundary is permeable. 
i- An isolated system is an adiabatic system, and conversely. 

  
Problem 2:  
An empirical temperature scale �� is defined so that equal changes in the resistance R of a length of pure copper 
wire indicate equal changes in temperature. A second empirical temperature scale ��, is similarly defined, but 
using the change in resistance r of a thermistor. At the melting point of ice (the ice point) R = 5.63 Ω and r = 1260 
Ω, while at the temperature of steam under a pressure of 1 atmosphere (the steam point) R = 8.10 Ω and r = 20.3 
Ω.  

a- If on both scales, the ice point is given the value of 100 units and the steam point the value of 1000 units, 
calculate the value of room temperature on both scales, where it is found that R = 6.18 Ω and r = 460.1 Ω. 

b- Find the values of the room temperature on both scales in Celsius, Kelvin and Fahrenheit scales.    
 
Problem 3:  

a- Define and express the bulk modulus K of a system.  
b- Define and express the thermal expansivity β of a system.  
c- Show that for single component system with fixed N 
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Where � is the number density (N/V), T is the temperature, V is the volume and P is the pressure of the 
studied system.  

d- Similarly, show that,  
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e- Finally, express the total change in number density (��/�) as a function of K and β.  
 
Problem 4:  
The equation of state of a certain material showing perfect elasticity may be written,  



� = �(� − ��)/�� 
where C is a function of temperature only, �� is the unstretched length of a rod of the material and L is the length 
under a tension F. Calculate the work done on the rod when its length is increased from �� (≠��) to �� reversibly 
and isothermally. 
 
Problem 5: 
The change we measure in some thermodynamic observable, G, over a small quasistatic path can be expressed as, 
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Where ��, ��, … … , �! are state parameters for the system. In the special case where G is a state function, we 
find that G corresponds to a function G(��, ��, … … , �!) and,  
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because of the equality of mixed partial derivatives.  

a- Which of the following expressions describes a state function of x and y?  
�( = )*+�(,)+-)(.)�, − )/0(.)120(,)�. 
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b- What is the function f(x,y)? 
c- Show that the work, W, is not a state function using this form of work change:  

�4 = −5(6, �)�6. 
 

  


