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(1) What are the final oxidation states in test tubes 1,2,3 and 4.

+7, +2, +6, +4, respectively

(2) Was the manganese ion in permanganate oxidized or reduced by cellulose in part 2.?

Reduced.  The initial color was purple, indicating the presence of the +7 manganese in the MnO4- ion .  It was reduced to green, indicative of the +6 manganese in MnO42-.  Eventually, a further reduction can occur, indicated by the presence +4 manganese in brown MnO2
(3) Explain, in terms of the transmission and absorption of light by solutions, the variety of colors associated with the different oxidation states of manganese.

Natural sunlight is composed of a spectrum of colors which combine to form white light.  The color of a liquid is determined by the light transmitted by that liquid.  For example, a green liquid transmits green while absorbing all other colors.

(4) Determine the oxidation numbers of the atoms in the following: NH3, NO3-, K2Cr2O7, MnO4(, H2O2

In NH3 the oxidation numbers are: N, -3; H +1.  

In NO3- the oxidation numbers are : N, +5, O, -2.  

In K2Cr2O7 the oxidation numbers are: K, +1; Cr, +6; O, -2.  

In MnO4- the oxidation numbers are:  Mn, +7; O, -2. 

In H2O2  the oxidation numbers are: H,+1; O, -1. 
(5)  Use the discs from part 3, and some that you construct  yourself, to form some combinations of elements of your choice (making certain the charges sum to zero).  Consult chemical reference books to see if the combinations you made are real compounds.

Student answers will differ.  Make certain the charges on their creations sum to zero and that they check appropriate references such as the Merck Index, CRC Handbook of Chemistry and Physics, or the Internet-based NIST Chemistry Web Book

(6) The bonding electron pair is closer to chlorine in HCl than to bromine in HBr, yet the oxidation number of hydrogen in both compounds is +1, while the oxidation number of the halogens is -1.  Explain.

Oxidation numbers indicate that a bond is polar, but do not indicate the magnitude of the polarity.

