Model building

Draw an electron dot structure for each substance listed below.  If an ion has a charge, you must add or subtract electrons (dots) from the total for your structure.  Make a model of your structure showing all electrons.  Bring your paper with the diagram and answers to any question with your model to the teacher to get credit.


H has one opening.


All other atoms have four openings.


A single bond is shown with one spring.


A double bond is shown with two springs.


A triple bong is shown with three springs.


All nonbonding pairs are shown with an unconnected spring.

Ba and Cl


They would form an ionic bond with Ba giving 2




electrons to 2 chlorine atoms.  The Ba is +2 and the




chlorines are each a -1.
S and O


They would form a polar covalent bond as the difference.




in electronegativity is between 1.7 and 0.2.  The oxygen





tries to pull the electrons toward itself.

hydrochloric acid

The chlorine atom is pulling the shared electrons
       . .


toward itself and becomes the negative pole.  The
H : Cl :

chlorine has the electrons most of the time.

        .   .

nitrogen trihydride 

Why is this molecule not trigonal planar?

       . .

H : N : H


The lone pair of electrons also takes
      . .



space.

     H
diatomic nitrogen

Are electrons shared unequally?  How do you know?
: N ::: N :


No, because both nuclei are  the same so

have the same pull for electrons
.

oxygen difluoride

Describe the shape of this molecule.  Why?

  . .   . .    . .

: F : O : F :


Bent, there are two lone pairs that take
           . .    . .    . .


space
sulfur trioxide


Are the bonds polar?  Why is the molecule not polar?

       ..

     : O :

              . .   . .       . .

: O : S : : O :




  . .        


Not polar because the pull for electrons in the
molecule are equal and opposite. The molecule has one double bond and two single bonds and is trigonal planar.

The bonds are polar, but the molecule is not

6.
formaldehyde 
(CH2O)
Would you expect this to dissolve in water?  Why?

       H

       . .       . .


Yes, because the molecule is polar.  It has
  H : S : : O :


one doubly bonded oxygen and two singly






bonded hydrogens and is trigonal planar.

 
two isomers of  C2H6O
Which one boils at a lower temperature?  Why?

One isomer would be ethanol and one is dimethyl ether.  The ether would boil at a lower temperature as it is nonpolar and has only london forces.  The alcohol has hydrogen bonding.

  
ozone (O3)


What type of intermolecular attractions are seen?

..   ..   ..

       : O : O :: O :


There is one double bond and one single
         . .



bond.  The molecule would be bent.
However, the pull is equal in all bonds

because all the nuclei are the same, so the molecule is nonpolar with london forces.

  
dinitrogen tetrahydride

Is this molecule polar?

  H    H

  . .  . .



No.  The bonds are polar, but the molecule is 
      H : N : N : H


symmetrical, so it the uneven pull for electrons

 . .    . .



is dispersed.  
  
chloric acid


Does this have hydrogen bonding?  Explain.

                     . .

      : O :


Yes, the H is bonded to an electronegative element.
          . .   . .



  H : Cl : O :

                    . .    . .

       : O :

         . .




  
COBr2



Would this have a higher vapor pressure than water?

Yes, it has weaker intermolecular forces and even though it is heavier, it is not a very large molecule. And water has 2 hydrogens to engage in h-bonding.

  
dinitrogen monoxide

Which atom becomes the negative pole?  Why?

                       . .

: N ::: N : O :

               . .                 

The oxygen because it is more 

electronegative meaning it has a larger 

attraction for electrons.

  
OCS 
and
CS2

Which one has a dipole?

The OCS because the pulls, though opposite in the linear molecule, are not equal.  (Oxygen does not have the same pull as sulfur.)  Both molecules have 2 double bonds and are linear.

 
hydrogen cyanide

What type of intermolecular forces are present?

H : C ::: N :

Dipole-Dipole.  It is a polar molecule with carbon triply bonded to nitrogen and singly bonded to hydrogen.

When an ionic bond forms, one atom gives one or more electrons to a more electronegative element.  All atoms are trying to get 8 electrons in their outside energy level.  The element giving electrons becomes a positive ion and the element taking electrons becomes the negative ion.

When a covalent bond forms, two or more atoms share electrons.  The shared electrons spend time around both nuclei allowing each atom to simulate having 8 electrons like a noble gas.
