Chemistry Take-Home Exam

Spring 2004, Chapters 15 & 16

Introduction to Natural Science

You must turn in this page, signed and stapled to your answers, by 4:00 pm on Thursday April 15th to the box outside of Lab I 1026. THERE ARE SIX QUESTIONS.

Restrictions…This exam is independent. You may not work with anyone else. It is acceptable to use textbooks, YOUR class notes, and the Internet (as a reference).  Be certain to write down all of your references for each problem:  for a book- title, author, publisher, and year; for a web site- URL and date of visitation; for class notes- write “class notes”.  It is essential to show your work, explain your reasoning and list your references.

I ______________________________________ understand and agree to abide by the restrictions of this exam, as stated in the preceding paragraph. (Please sign your name.)

1. If every thingamajig contains 206 whatnots and it takes 4812 dust-bunnies to convert 12 thingamajigs into one hairball, how many whatnots are involved if 86 hairballs are produced?  If only 50,000 dust-bunnies are present, can all 86 hairballs be produced?

2. The human body used three buffer systems to maintain blood pH close to 7.4.  One buffer system is protein based and the other two rely on polyprotic acids.  Identify the correct acid, from the list shown, involved in buffer system #1 and buffer system #2.  Write the appropriate conjugate base for each system.  Provide explanation for your answer.

System # 1




System # 2
H2CO3

pKa = 6.37


H3PO4

pKa = 2.1

HCO3-

pKa = 10.25


H2PO4-

pKa = 7.21







HPO42-

pKa = 12.66

3. A 25.00 mL sample of a weak acid was placed in an Erlenmeyer flask and titrated with 0.209 M NaOH.  

a. Write the neutralization equation for this reaction.

b. Calculate the pH of the original acid in the Erlenmeyer flask.

c. Calculate the pH of the contents of the Erlenmeyer flask after 2.00 mL of base were added.

d. The endpoint occurred when 12.50 mL of NaOH had been added. What is the concentration of the weak acid?

e. Calculate the pH after 25.00 mL of NaOH were added.

4. The World Health Organization drinking water standards for lead content are 10 ppb (parts per billion).  In hard water, water containing dissolved ions, lead solder and lead pipes become coated with lead (II) carbonate, PbCO3.  This is a relatively insoluble material.  In the presence of acid lead (II) carbonate reacts according to the following equation.


[image: image1.emf]PbCO3(s)  +  2 H+(aq)  
      Pb2+(aq)  +  H2CO3(aq)

a. 10 ppb is the same as 10 Pb2+ ions in 1,000,000,000 water molecules.  Assuming that the density of water is 1.00 g/mL and the change in volume due to the solute is insignificant, calculate the lead molarity allowed by the World Health Organization.

b. What is the minimum pH acceptable to meet the World Health Organizations standards?

5. Calculate the pH of a buffer solution containing 0.45 M cyanic acid and 0.35 M of its conjugate base.  What is the formula of its conjugate base?

6. An unknown salt is dissolved into each of three beakers. Each beaker contains deionized water and one indicator; beaker one contains Congo Red, beaker two contains Phenolphthalein and beaker three contains Methyl purple.  After dissolving the salt it was observed that beaker one is blue, beaker two is colorless and beaker three is green.  Is the unknown salt an acidic salt, a basic salt or a neutral salt?  What is the approximate pH of the unknown salt solution?

