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Data:  

c=ν(, E=hν, 1/(=-R(1/ni2-1/nf2), λ=h/mv,(x (mv≥h/4Π,  h = 6.626 x 10-34 J sec, c = 3.00 x 108 m/sec, NA = 6.02 x 1023 /mol, kw = 1.0 x 10-14 M2
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Actinide series

1. (8 points) Calculate the values of pH, pOH, [H3O+], and [OH-] for a solution that is 3.924 x 10-8M in Ba(OH)2.
2. (6 points) Sodium hydroxide is used extensively in acid-base titrations because it is a strong, inexpensive base.  A sodium hydroxide solution was standardized by titration using 2.843 g of oxalic acid dehydrate (H2C2O4*2H2O).  The initial buret reading of the sodium hydroxide was 2.24 mL and the final reading was 49.28 mL.  What was the molarity of the base solution?
3. (10 points) The binding energy of electrons to chromium metal is 7.21 x 10-19J.  (This is the energy required to remove one electron from a chromium atom.)  Calculate 
a. The ionization energy of chromium in kJ/mol

b. the longest wavelength of light that will eject electrons from chromium metal

c. the wavelength of light required to give these electrons a kinetic energy of 2.5 x 10-19J
d. The frequency of the light in part c

4. (4 points) Explain why photographic film can be handled in a “darkroom” lighted with red light but is ruined if it is exposed to the same intensity of yellow light.

5. (6 points) Give the numerical values of n and l corresponding to each of the following designations
a. 3p

b. 2s

c. 5d

6. (9 points) Give the full electron configurations for the following atoms or ions:

a. O2-
b. Fe
c. V2+
7. (3 points) Write the shorthand electron configuration for Einsteinium, Es.

8. (4 points) Which is larger, the Cl-1 or the S2-ion?   Explain why.

9.  (4 points) Which has the greatest third ionization energy, magnesium or aluminum?  Explain why.

10.  (15 points) Draw Lewis electron dot structures and accurate three-dimensional structures for the following species.  (Name them if you are having trouble drawing them.).  If equivalence resonance structures exist, draw them as well.  If any atoms have a formal charge, show it.
	Specie
	Lewis Structure

	SO2

	

	ClO2-1

	

	IF5

	


11.  (6 points) Given the organic molecule below.
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a. Circle the shortest carbon carbon bond?

b. How many pi bonds are there?

c. How many sigma bonds?
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12. (10 points) Answer the following questions for the structure above

a. What is the molecular geometry As?

b. What is the orbital geometry of C? 
c. What is the hybridization of C?

d. What is the hybridization of S?

e. What is the orbital geometry of I? 

What is the charge on I?  

f. What is the hybridization of Xe?

What is the charge on Xe?

g. What is the charge on I?

h. What is the hybridization of C?

13. (6 points) Complete the molecular orbital correlation chart for the NO molecule. *

(a) Is the molecule paramagnetic or diamagnetic? _________________

(b) What is the bond order of the nitrogen oxygen bond?

*Note that the correlation chart is for all, not just valence, electrons!!

AO                                          MO                                    AO

2p(*            ______

2p(* ______             ______

2p ___ ___ ___                                                                         ___  ___ ___ 2p

2p(              _______

2p(  ______              _______

2s(*______

2s _____                                                                              ______  2s

2s(   _______

1s(* _______  

1s ______                                                                            ______   1s

1s(   ________

14.  (8 points) Look at the compound pictured below.  Explain the bonding in terms of valence bond theory.  That is show the atomic orbitals on the N atom, describe any electron promotion and hybridization necessary, and show the orbitals involved in both sigma  and pi bonding as well as the orbital holding the lone pair of electrons..
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