Name: ____________________________________________

CHEMISTRY 1211

FALL SESSION 2004

EXAM #2 Version 1

This exam is ten questions long. Please read through all of the questions and ask about anything you do not understand. You will have one hour and 15 minutes to complete this exam. Exams will be picked up at the end of the class period. No late exams will be accepted. 

You are allowed to use a calculator. Included in this exam is a periodic table, which should be stapled to the back of the exam. You must show all of your work to receive full credit on a problem.
CHEATING IS NOT ALLOWED. ANYONE CAUGHT CHEATING WILL BE SENT TO THE JUDICARY BOARD FOR REVIEW.

The exam is worth 100 points. Each question is labeled with its exact point value. Be sure to answer all of the questions on the exam.

Good Luck!

1.) (8 points) Nicotine is a poisonous, addictive compound found in tobacco. A sample of nicotine contains 0.00616 mole of Carbon, 0.00856 mol of Hydrogen and 0.00123 mol of Nitrogen. What is the empirical formula of nicotine?

2.) (8 points) The following element is a component of many useful alloys including stainless steel used for making knives and kitchenware. Given the following data, calculate the element’s atomic mass and identify the element.
Isotope 1

4.35%


49.946046 amu

Isotope 2

83.79%

51.940509 amu

Isotope 3

9.50%


52.940651 amu

Isotope 4

2.36%


53.938882 amu

3.) (10 points) Calcium nitrate and ammonium fluoride react to form calcium fluoride, dinitrogen monoxide and water vapor. What mass of each substance is present after 16.8 grams of calcium nitrate and 17.50 grams of ammonium fluoride react completely?

4.) (10 points) Calculate the following quantities:

a.) Molarity of the solution resulting from dissolving 46.0 grams of silver(I) nitrate in enough water to give a final volume of 335 mL. 

b.) Molarity of a solution prepared by diluting 37.00 mL of 0.250 M potassium chloride to 150.00 mL.

5.) (10 points) How many grams of NaH2PO4 are needed to react with 38.74 mL of 0.275 M NaOH?
NaH2PO4 (aq) +  NaOH(aq)   (  
Na3PO4(aq) +
  H2O(l)

6.) (8 points) When each of the following pairs of aqueous solutions are mixed does a precipitation reaction occur? If so write the molecular, total and net ionic equations for the reaction.

a. Potassium chloride and iron (II) nitrate

b. Sodium sulfide and nickel(II) sulfate
7.) (10 points) During the process of developing black and white film, unexposed silver bromide is removed in a displacement reaction with sodium thiosulfate solution:
AgBr(s)  +  Na2S2O3 (aq) ( Na3Ag(S2O3)2 (aq) + NaBr (aq) 


What volume of 0.105 M Na2S2O3 solution is needed to remove 2.66 grams of 
AgBr from a roll of film?

8.) (8 points) Give the oxidation number of manganese in the following compounds

a.) MnO4-
b.) Mn2O3
c.) KMnO4
d.) Mn (s)

9.) (8 points) In the following reaction, label the following:

2MnO4- (aq)   +   3S2-(aq)   + 4H2O (l)   (   2MnO2 (s)  +  S (s)  +8OH- (aq)

a.)the species that is oxidized

b.)the species that is reduced

c.)the oxidizing agent

d.)the reducing agent

10.)  (20 points) Balance the following redox reactions

a.) I- (aq) + Cr2O72- (aq)  ( Cr3+ (aq) +  I2 (s)  in acidic solution
b.) Permanganate ion (MnO4- ) is a strong oxidizing agent, and its deep purple color makes it useful as an indicator in redox titrations.  It reacts in basic solution with oxalate ions (C2O42- ) to form carbonate ions (CO32- ) and solid manganese dioxide (MnO2). Balance the reaction in basic solution. 
