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F R E E  R E S P O N S E  Q U E S T I O N S  

2003 D 

For each of the following, use appropriate chemical principles to explain the observations. Include chemical 

equations as appropriate. 

 (c) Methane gas does not behave as an ideal gas at low temperatures and high pressures. 

 

 

 

(d) Water droplets form on the outside of a beaker containing an ice bath. 

 

 

 

 

 

 

 

 

1994 D 
For each of the following, use appropriate chemical principles to explain the observation. 

 (b) At room temperature, NH3 is a gas and H2O is a liquid, even though NH3 has a molar mass of 17 grams and 

H2O has a molar mass of 18 grams. 

 

 

 

(c) C (graphite) is used as a lubricant, whereas C (diamond) is used as an abrasive. 

. 

 

 



1988 D 

The normal boiling and freezing points of argon are 87.3 K and 84.0 K, respectively. The triple point is at 82.7 

K and 0.68 atmosphere. 

(a) Use the data above to draw a phase diagram for argon. Label the axes and label the regions in which the 

solid, liquid and gas phases are stable. On the phase diagram, show the position of the normal boiling point. 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Describe any changes that can be observed in a sample of solid argon when the temperature is increased 

from 40 K to 160 K at a constant pressure of 0.50 atmosphere. 

 

 

 

 

(c) Describe any changes that can be observed in a sample of liquid argon when the pressure is reduced from 

10 atmospheres to 1 atmosphere at a constant temperature of 100 K, which is well below the critical 

temperature. 

 

 

 

 

 

(d) Does the liquid phase of argon have a density greater than, equal to, or less than the density of the solid 

phase? Explain your answer, using information given in the introduction to this question. 


