For questions 1 and 2, first balance the equation and then answer the questions.

1. Phosphorous trichloride, a precursor for the manufacture of certain pesticides and herbicides, can be produced by the reaction of phosphorous and chlorine:
P4 + Cl2   PCl3

(a) When 20.5 g of P4 and 20.5 g of Cl2 are reacted, how many moles of PCl3 can be produced?  How many molecules is this?
(b) When 55 g of Cl2 are reacted with 25 g of P4, how many grams of PCl3 can be produced? Which reactant is in excess?
(c) In a reaction vessel, 15 mol of  P4 and 35 mol of Cl2 react. Determine which substances will be present in the container after the reaction goes to completion and how many moles of each.


2. In aqueous solution, metal oxides can react with acids to form a salt and water:

Fe2O3(s) +  HCI(aq)   FeCl3(aq) +  H2O(l)

(a) How many moles of each product will be formed when 35 g of Fe2O3 react with 35 g of HCl?
(b) From part (a), how many grams of the excess reactant remain?  How many molecules of the excess remain?

3. How many total and how many valence electrons are in each of the following neutral atoms?  Write out the total electron configuration and the lewis structure of each atom.

(a) Sodium   (b) oxygen   (c) fluorine   (d) aluminum

4.  Starting with the lewis structures of Oxygen and Fluorine in question number 3, draw the lewis structure of the molecule OF2.  Use valence shell electron pair repulsion theory to predict the three dimensional structure of the molecule.  Hint:  start by noting the total number of groups (atoms and lone electron pairs) bound to the central atom and consider the geometric arrangement of those groups.  Remember that these groups will take on whatever shape maximizes the space separating them. Next look at the shape that the molecule appears to have if lone electron pairs are not considered.

5. Which of the elements have these electron configurations?  Give both the symbol and the name and draw the orbital diagram for each.

(a) 1s22s22p5  (b) 1s22s22p63s1  (c) [Ne]3s23p4  (d) [Ar]4s23d8

6.  Use VSEPR theory to predict the structure of the Nitrate ion, NO2-.  Is this ion polar or non-polar?

7.  Which one in each pair has the larger radius? Explain.

(a) a calcium atom or a calcium ion
(b) a chlorine atom or a chloride ion
(c) a magnesium ion or an aluminum ion
(d) a sodium atom or a silicon atom

8.  Use the activity series to predict which of the following reactions will occur. Complete and balance the equations. If no reactions occurs, write “no reaction” as the product.

(a) Li + H2O
(b) Br2 + KI 
(c) Cu + HCl 
(d) Al + H2SO4 










