CHEM 112 

Midterm Exam 2, 2002
Last Name ___________________________  First ______________________________

Date_________________________   Your Box Number  _________________________

Do not open this test until instructed.

1).  This examination is worth 100 points.  There are 6 pages including this cover page.  

2).  You will have exactly one hour and thirty minutes to complete the exam.

3).  You may use a calculator.

4).  Academic dishonesty during the exam is grounds for failing the course.

R = 8.314 J / mol K
R = 0.08206 L atm / mol K
Kw (H2O) = 1.0 x 10-14
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Multiple Choice Section/Short Answer (35 pts):  Questions 1-6 are based upon the following reaction.  Please clearly circle one answer for multiple choice questions.  




CO (g)  +  Cl2 (g)  ⇋  COCl2 (g)  

At 25 oC, KEQ = 4.6 x 109 and Ho = +112 kJ/mol

1).  (5 points)  Under these conditions, which is present in greater concentration at equilibrium?

 

REACTANTS 

PRODUCTS

2).  (5 points)  If the concentration of COCl2 was doubled, would the value of KEQ change?



YES



NO

3).  (5 points)  If the temperature of the reaction was increased, which of the following will show an increase in concentration?



REACTANTS


PRODUCTS

4).  (5 points)  What would be the value of KEQ for the reverse reaction?  Show your work.

5).  (5 points)  Write the KEQ for the reaction.  
6).  (5 points)  TRUE or FALSE.  If the temperature of the reaction was doubled, the value of KEQ would change.  

7).  (5 points)  If TiCl4 (s) was dissolved in water, would you expect it to generate an acidic, basic or neutral solution?  What chemical reaction would be responsible for the change in pH?
7).  (10 points)  Calculate the pH of a 0.18 M solution of hydrazoic acid HN3 (Ka = 2.5 x 10-5).  


8).  (15 points)  A solution of HF has a pH of 1.92 at equilibrium.  What was the initial concentration of HF (Ka = 6.3 x 10-4)?

9).  (10 points)  In the 1930’s, an alkaloid was isolated from a fungus that lived on ryes and other grasses.  This alkaloid, lysergic acid, has been extensively studied.  One of the most well-known derivatives is the potent hallucinogen LSD.  LSD is a nitrogen containing base.  What is the pH of a 0.55 M solution of LSD if Kb = 7.6 x 10-7?  


10)  (10 pts)   What is the pH of a 0.15 M solution of sodium nitrite (NaNO2)?  The Ka for nitrous acid (HNO2) is 4.5 x 10-4.  


11)  (20 points)  Vitamin C, also known as ascorbic acid (H2C6H6O6) , is a diprotic acid.  What is the pH of a 0.10 M solution?  What are the concentrations of the hydrogen ascorbate ion, HC6H6O6-, and the ascorbate ion, C6H6O62-?  The acid ionization constants are Ka1 = 7.9 x 10-5 and Ka2 = 1.6 x 10-12.  


Bonus).  (10 points)  No partial credit.
According to its label, Alka-Seltzer contains 1.916 g (0.0228 mol) of sodium hydrogen carbonate.  When an Alka-Seltzer tablet dissolves in 150 mL of water, what will be the pH of the solution?  Ka1 = 4.5 x 10-7 and Ka2 = 4.7 x 10-11.
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