Chem 1A Test 5
Nov. 14, 2005
1. Consider the pure substances CH3F, CH3NH2, and H2CO.

a. Draw Lewis structures for each of these molecules and specify what Van der Waals forces are important for each pure substance.
b. Which of these molecules (possibly but not necessarily more than one) can hydrogen bond with itself?

c. Which has the highest normal boiling point and why?

d. Which has the lowest vapor pressure at fixed temperature and why?

e. Optional:  Which of these three molecules has the lowest normal boiling point and why?

2. For each of the following phase changes 1) identify the phases involved ; 2) indicate the direction of the phase change; 3) state whether the phase change is endothermic or exothermic; 4) give the sign of the enthalpy change; and 5) clearly but briefly explain your reasoning in terms of intermolecular forces..

a. freezing of a pure substance

b. melting of a pure substance

c. evaporation of a pure substance

d. condensation of a pure substance

e. sublimation of a pure substance

f. deposition of a pure substance

3. Draw Lewis structures for the molecules F2, CH3OH, and H2S.

For each of these molecules describe the intermolecular forces which must be overcome to convert the substance from a liquid to a gas.

Which substance has the highest boiling point?  Which substance has the lowest boiling point?  Justify this ranking!
On a P-T diagram sketch a cartoon of where the vapor pressure curves are relative to each other.

4. Suppose you have two 1.00 L flasks, one containing N2 at STP, the other containing CH4 at STP.  How do these systems compare (>, <, =)  with respect to:
a) number of molecules?

b) density?

c) average kinetic energy of the molecules?

d)  effusion rate through a pinhole leak?

Justify your answers!
5. The normal melting and boiling points of pure xenon are –112oC and –107oC, respectively.  Xenon’s triple point is at –121oC and 282 torr, and its critical point is at 16.6oC and 57.6 atm.

a) Sketch the P vs T phase diagram for Xe labeling the above points and indicating the area in which each phase is stable.

b) Which is denser Xe(solid) or Xe(liquid)?

c) If Xe gas is cooled under an external pressure of 100 torr, will it undergo condensation or deposition?

6. Give your best definition of “boiling point temperature” of a pure substance.

a. Two pans of water are boiling on different burners of a stove in Oakland (elevation ~ 20 ft).  What can be said about the temperature of water in the two pans?

b. Now suppose we are boiling water on two burners on top of Mt. Rainier (elevation ~14,400 ft).  What can be said about the temperature of the water in the two pans?  What can be said about the temperature of the boiling water on top of Mt. Rainier relative to the boiling water in Oakland?
c. Where does it take longer to cook potatoes and why?

7. Consider the enthalpy change for the conversion of graphite to diamond, a phase change (or reaction) for which the enthalpy cannot be easily measured in the laboratory:

Cgraphite ( Cdiamond         (Horxn = ??

Since diamond can be burned, you determine with a calorimeter that the standard heat (enthalpy change) of combustion for diamond is


Cdiamond + O2 ( CO2     (Horxn = -395.41 kJ/mol

You also look up in tables of thermodynmic data that the standard enthalpy of formation for CO2 is (Hof = -393.51 kJ/mol.  (Recall that the standard state of carbon, i.e. the most stable form of carbon at 1 atm and 25oC is graphite.)

a. Explain how to determine the unknown (Horxn  and then do it.

b. What is (Horxn  for the phase change Cgraphite ( Cdiamond?

c. Is the phase change exothermic or endothermic?

d. What is the standard enthalpy of formation, (Hof, for diamond?

8. Extra: Give your best definition and also a valid example (compound name and formula) for each of the following categories of solids:
a. ionic solid

b. molecular solid

c. network solid

d. metallic solid

