1. Carbon combines with Hydrogen to make methane, an unbalanced equation describing that reaction is 
C(s) + H2(g)  CH4(g)

Balance this equation and then answer the following questions:
a. How many moles of Hydrogen gas are required to react completely with one mole of Carbon? Carbon MW=12.01g/mol  Hydrogen MW=1.008g/mol.
b. If 3 grams of carbon react with one gram of Hydrogen gas, how many grams of methane are produced?  How many molecules of methane are produced?
c. How much (if any) of the reactants (grams and moles) remain after the reaction goes to completion?








2. The lewis structure of Carbon can be written as        [image: ]         indicating that carbon has four electrons in its valence shell that are available for bonding with other atoms.   The lewis structure of Hydrogen is written as       [image: ]     indicating that Hydrogen has one electron in its valence shell available for bonding with other atoms.  Carbon atoms and Hydrogen atoms will bond covalently with each other in a way that makes all bonded atoms feel like they have a full valence shell.  For Carbon atoms this necessitates that there are eight electrons (an octet) in its valence shell and for Hydrogen atoms this necessitates that there are two electrons in its valence shell (hydrogens valence shell consists only of the 1S sublevel).  Starting with the Lewis structures given for carbon atoms and hydrogen atoms, draw the lewis structure of methane.  



3. The above lewis structure for methane should indicate that the methane molecule is composed of a central carbon atom that is surrounded by four objects (the bound hydrogen atoms) projecting from its center.  When a central atom has objects projecting from its center (bonded atoms or lone electron pairs) those objects will move to positions that maximize their separation from each other.

a. Why do bonded atoms and lone electron pairs surrounding a central atom move to positions that maximize their separation from each other? (circle one).
i. Bonds and lone pairs are made of negatively charged electrons which repel each other and so these groups will move away from each others repulsive forces.
ii. Groups bound to a central atom have volumes that they occupy and so the groups will move away from each other to allow room for their volumes.
iii. 42
iv. i. and ii. are correct.

b. What geometric arrangement will the objects (in this case only hydrogen atoms) surrounding the central Carbon atom arrange themselves in?
i. Pyramidal
ii. Trigonal Planar
iii. V-shaped
iv. Tetrahedral

c. What is the shape of the Methane molecule?
i. Pyramidal
ii. Trigonal Planar
iii. V-shaped
iv. Tetrahedral

d. In the methane molecule we have an example of a central atom with four identical bound atoms (which have identical pull on the central atoms (carbons) valence electrons) surrounding the central atom from geometrically equivalent positions in space.  There are no lone electron pairs on the central atom.  Does this arrangement result in a molecule that is polar or non-polar?  Explain.





e. The molecule Ammonia, NH3, is composed of a central nitrogen atom bound to three hydrogen atoms.   This molecule, like methane, has four different objects surrounding a central atom, but its lewis structure indicates that only three of these objects are bound atoms.  Draw the Lewis structure of Ammonia and identify the other type of object that surrounds the central Nitrogen atom.
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