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1. (6 points) 493 mL of 0.2473 M sulfuric acid (H2SO4) are mixed with 647 mL of 0.3297 M potassium hydroxide (KOH).  Calculate the pH and pOH of the resulting solution.
2. (12 points) Define the following terms

a. delocalization

b. bond length

c. electronegativity

d. pi bond

3. (18 points0 A primary acid standard is prepared by dissolving 3.928 g of oxalic acid dehydrate H2C2O4*2H2O to make a 1 liter solution.  25.00 mL of this solution react completely with 42.66 mL of an approximately 0.1 M sodium hydroxide solution.  Given that 4.2865 grams of an unknown triprotic acid are neutralized by 38.66 mL of the sodium hydroxide solution answer the following questions.

a. Explain how you would make the oxalic acid standard.  What glassware would you use?  How careful would you be with each step?

b. Explain how you would make the sodium hydroxide solution.  What glassware would you use?  How careful would you be with each step?

c. Explain how you would perform the titration.  What glassware would you use?  How careful would you be with each step?
d. What is the concentration of the oxalic acid standard?

e. What is the final concentration of the sodium hydroxide solution?

f. What is the molar mass of the unknown acid

4. (7 points) A light with a wavelength of 437nm will just eject an electron from an atom of a metal.
a. What is the frequency of this radiation?

b. What is the ionization energy of this metal in kJ/mol?

5. (16 points) Write the complete or shorthand electronic configurations (as requested) for the following atoms and ions.

a. S (complete)

b. Ta (shorthand)

c. P-3 (complete)

d. Co+2 (shorthand)

6. (8 points) Arrange the following from left to right in order of increasing size

a. C, P, S, Si
b. Cl, Ar, Cl-1, K+1
7. (6 points) For each of the following pairs of ionic compounds circle the compound with the higher lattice energy and explain your reasoning

a. Na2SO4 or K2SO4
b. Na2O or MgO

8. (12 points) Draw Lewis electron dot structures for the following molecules.  Show resonance structures where appropriate.
a. NO3-1
b. BF3
c. SeF4
9. ( points) Answer the following questions for the structure shown below:

a. What are the molecular and orbital geometries around S?

Orbital 



  Molecular





b. What are the molecular and orbital geometries around Kr?

Orbital 



  Molecular





c. What is the hybridization of boron?




d. What is the hybridization of carbon?




e. What is the charge on Cl?




f. What are the molecular and orbital geometries around Kr


Orbital 



  Molecular




g. What is the charge on B?
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