Test 1. CHEM 281. Winter 2013.   Name:___________________

1. Explain how  the nucleosynthesis of lighter and heavier chemical  elements took place in the Universe.

2. According to Bohr theory, what are following series of lines in hydrogen emission spectrum?

a) Paschen:

b) Blamer:

c) Lyman:

d) Brakett:

3. 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 = 8 energy level.

4. Calculate the nuclear binding energy per nucleon (MeV per nucleon)  of 208 Pb.  
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

5. Describe the two components of components of wave function, (
6. Construct a quantum number tree for the principal quantum number n = 3.
7. Calculate the number of  total,  radial and angular nodes in 5d orbital

# total nodes: _______

# radial nodes: _______

#angular nodes: _______
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Which radial electron density function correspond to a  4p electron

9. How is Zeff the nuclear charge felt by an electron in a multielectron atom is calculated?

10. Describe the following rules  applied in obtaining an electronic configuration for multielectron atom:

a) The Building Up (Auf Bau) Principle:

b) Pauli Exclusion Principle:

c) Hunds Rule:

11.  Describe the trend of the following atomic properties in the periodic table:

a) Atomic radii 
b) Ionic radii 

c) First ionization energies 

d) Electron affinities
12. Give electronic configurations in the core format of the following:

a) N :

b) Ca:
c) Fe :
d) Fe2+ :
13. Draw valence shell box diagram and determine the number of unpaired electrons in atoms 
a) O :

b) Cr :
c) Fe3+  :
14. Describe following materials in terms of electrons: 

a) diamagnetic; 

b) paramagnetic; 

15. Which atom has higher first ionization energy, P or S? Give a brief reason.

16. Describe the difference between following types of radii:

a) Covalent Radii: 

b) Van der Waals Radii:
c) Metallic Radii:. 

d) Ionic Radii: 

17. How electronegativity difference between two atoms in a bond is used to distinguish following types of bonding?

a) Non-polar covalent

b) Polar covalent

c) Ionic

18. Draw a Lewis structure for PCl3 assuming P is the central atom. 


19. Draw a Lewis structure for [POCl2]- ion assuming P is the central atom
20. Draw the resonance structures of SO3 and calculate the partial bond order between S and O atoms.
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