Chem 1A Quiz 7
Nov. 26, 2014
1. Draw Lewis structures for the following molecules: 
a. CH3OCH3, CH3CH2OH, CH3CHO. Which of these can form hydrogen bonds as a pure substance?

b. CH3OH, C3H8, N2, N2O.  One of these is a liquid a room temperature while the others are gases.  Which is the liquid?  How do you know?
2. Suggest, giving reasons, which substances of each pair is likely to have the higher normal boiling point:

a. H2S or H2O
b. NH3 or PH3
c. KBr or CH3Br
d. CH4 or SiH4
3. Draw Lewis structures and predict shapes using VSEPR theory for the following molecules.  Determine which of each pair should have the higher boiling point and explain why:
a. SF4 or SF6
b.  BF3 or ClF3
c. SF4 or CF4
d. cis-CHCl=CHCl or trans-CHCl=CHCl? (“cis” means chlorines are on the same side while “trans” means chlorines are on opposite sides.)

4. The triple point for red phosphorus is at 43 atm and 590oC.  Sketch a phase diagram (P vs T) for phosphorus labeling the phase fields and the triple point.  Does phosphorus have normal melting and boiling points?  Why or why not?
5. The standard enthalpies of combustion of propane, graphite, and hydrogen are:

Propane:  C3H8(g) + 5 O2(g) ( 3CO2(g) + 4 H2O(l)

∆Horx = -2219.9  kJ

Graphite:  C(graphite) + O2(g) ( CO2(g)


∆Horx = -393.5  kJ

Hydrogen:  H2(g) + ½ O2(g) ( H2O(l)


∆Horx = -285.8  kJ

a. Use Hess’s Law to find the standard enthalpy of reaction for the formation of propane: 3 C(graphite) + 4 H2(g) ( C3H8(g)

b. What is ∆Hof for propane from Appendix C (attached table)?

c. Comment on the agreement or disagreement of results from a. and b.

6. The hydrocarbons acetylene (C2H2) and benzene (C6H6) have the same empirical formula.  Benzene is called an “aromatic” hydrocarbon.  Aromatic hydrocarbons are unusually stable because of their resonance structures.

d. By using the data in Appendix C (table attached), determine the standard enthalpy change for the reaction 3 C2H2(g) ( C6H6(l).

e. Which has greater enthalpy, 3 mol of acetylene gas or 1 mol of benzene liquid?

f. Draw an enthalpy diagram for the above reaction.

7. Write balanced reaction equations and determine ∆Horx for the combustion of:

g. gaseous acetylene, C2H2(g)

h. liquid benzene, C6H6(l)

i. The fuel value of a substance is defined as the heat given off per gram (kJ/g) of the substance when combusted.  Determine the fuel values for gaseous acetylene, C2H2(g) and for liquid benzene, C6H6(l).  Which has a greater fuel value?
