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1. (20 pts) Consider this Lewis structure:

  H
   :Cl :
 |
     |
C = C = C 











   |
     |
  H
    H

a. (3 pts) What type of hybrid orbitals are employed by each carbon?

Carbon #1 (on left): 
_______
Carbon #2 (center):   
_______

Carbon #3 (on right): 
_______

b. (3 pts) Name the molecular geometry for Carbon #1:
_________________________

c. (3 pts) Name the electron domain geometry for Carbon #2:  _________________________

d. (3 pts) Approximate the true bond angle described below as accurately as possible:
H-C-H: 

_______

C-C-C: 

_______

C-C-Cl:

_______

e. (3 pts) Consider the dipole moment of this molecule.

i. Circle one: This molecule is: 


polar 

or
nonpolar

ii. If this molecule is polar, draw the overall dipole moment ON the drawing below.  If nonpolar, draw the individual dipole moments of each bond ON the molecule below.
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   :Cl:
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     |
C = C = C 
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    H

f. (2 pts) This molecule contains ____ sigma bonds and ____ pi bonds.
g. (3 pts) Draw the atomic and/or hybrid orbitals which overlap to form the bond between carbon #3 and chlorine only.  Then, label the type of atomic and/or hybrid orbitals for C #3 and chlorine.

2. (15 pts) Name and draw Lewis structures for three isomers for the molecule C3H8O.  Put one isomer and name in each row below.

	Lewis structure
	Name

	#1
	

	#2
	

	#3
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1. (20 pts) Consider this Lewis structure:

            :O

  ||
H — C ≡ C — C — H



a. (3 pts) What type of hybrid orbitals are employed by each carbon?

Carbon #1 (on left): 
_______

Carbon #2 (center):   
_______

Carbon #3 (on right): 
_______

b. (3 pts) Name the molecular geometry for Carbon #1:
_________________________

c. (3 pts) Name the electron domain geometry for Carbon #3:  _________________________

d. (3 pts) Approximate the true bond angle described below as accurately as possible:

H- C#1 - C#2: 
_______

C#2 – C#3 - H: 
_______

O-C-H:

_______

e. (3 pts) Consider the dipole moment of this molecule.

i. Circle one: This molecule is: 


polar 

or
nonpolar

f. If this molecule is polar, draw the overall dipole moment ON the drawing below.  If nonpolar, draw the individual dipole moments of each bond ON the molecule below.
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            :O

  ||
H — C ≡ C — C — H



g. (2 pts) This molecule contains ____ sigma bonds and ____ pi bonds.

h. (3 pts) Draw the atomic and/or hybrid orbitals which overlap to form the bond between carbon #2 and carbon #3 only.  Then, label the type of atomic and/or hybrid orbitals for C #2 and C #3.

2. (15 pts) Name and draw Lewis structures for three isomers for the molecule C3H5Cl.  Put one isomer and name in each row below.

	Lewis structure
	Name

	#1
	

	#2
	

	#3
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1. (20 pts) Consider this Lewis structure:

           : O

  ||      ••
H — C ≡ C — C — O — H












          ••
a. (3 pts) Name the type of hybrid orbitals employed by:

Carbon #1 (on left): 
_______

Carbon #2 (middle):   
_______

Oxygen #1 (on right): 
_______

b. (3 pts) Name the molecular geometry for Carbon #2:
_________________________

c. (3 pts) Name the electron domain geometry for Oxygen #1: _________________________

d. (3 pts) Approximate the true bond angle described below as accurately as possible:

H- C#1 - C: 

_______

O – C#2 - O: 

_______

C#2 – O#1 – H:
_______

e. (2 pts) Circle one: This molecule is: 


polar 

or
nonpolar

f. (2 pts) This molecule contains ____ sigma bonds and ____ pi bonds.

g. (1 pt) The name of the carbonyl functional group in this molecule is: _________________

h. (3 pts) Draw the atomic and/or hybrid orbitals which overlap to form the bond between carbon #2 and oxygen #2 only.  Then, label the type of atomic and/or hybrid orbitals for those atoms.

2. (10 pts) Name and draw Lewis structures for two isomers for the molecule C5H10; the first one must feature a “cis” structure.  Put one isomer and name in each row below.

	Lewis structure
	Name

	#1
	

	#2
	


3. (5 pts) Put these three atoms and ions in order of increasing paramagnetism: Ca2+, Mn2+, Sc2+
__________ , __________ , __________
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