Test 1. CHEM 281. Winter 2004.   Name:___________________

1. Using the equations: E =  -2.178 x 10-18 J [1/n2f - 1/n2i] J,  = hc/E,
Calculate the wavelength of light that can excite the electron in a ground state hydrogen atom to n = 7 energy level.

2. Calculate the nuclear binding energy per nucleon (MeV per nucleon)  of 40Ca with a mass of 39.96259.  
Mass defect (m) = Mass of Nuclide - mass of  (p + n +e ) amu
Proton mass: 1.00728 amu

Neutron mass: 1.00867 amu

Electron mass: 5.486 X 10-4 amu
931.5 MeV = 1 amu

3. Construct a quantum number tree for the principal quantum number n = 3.
4. Calculate the number of  total,  radial and angular nodes in 4d orbital

# total nodes: _______

# radial nodes: _______

#angular nodes: _______
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Which radial electron density function correspond to a  3s electron

6. Describe following materials in terms of electrons: 

a) diamagnetic; 

b) paramagnetic; 

c) ferromagnetic; 

7. Give electronic configurations of following:

a) O :

b) Mg :
c) Fe :
d) Cr2+ :
8. Determine the number of unpaired electrons in atoms 
a) O :

b) Mg :
c) Fe :
9. Which atom has higher first ionization energy, P or S? Give a brief reason.

10. Draw a  Lewis structure for POCl3 assuming P is the central atom. 
What is the hybridization of the central atom?

11. Draw a diagram that best represents the molecular stereochemistry of POCl3  
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What is the bond order in O22- ion.  Would you expect it to be paramagnetic or diamagnetic? Use appropriate diagram. 

13. Calculate the Bond order of  NO, CN, NO+, NO-, CN+ and CN-
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NO:

CN:

NO+

NO-

CN+

CN-
14.  Based on bond order argument which reaction is favored? Give your reasoning.

a) NO + CN --> NO+ + CN-
b) NO + CN --> NO- + CN+

15. Suggest why polonium-210 and astatine-211 are the isotopes of those elements with the longest half-lives.

� EMBED Word.Picture.8  ���








[image: image8.png]


_1135160311.doc
[image: image1.png]






