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WS 10.1 Introduction to Bonding
1.   Why is the geometric structure of a molecule important, especially for biological molecules?

2.   Compare and contrast ionic, covalent and metallic bonding.

3.   On the basis of electronegativity values, indicate whether each of the following bonds would be expected to be ionic, non-polar covalent, or polar covalent.

a.  S-S

b.   S-O


c.   S-H

d.   S-K

4.   Which of the following molecules contain polar covalent bonds?

a.  Phosphorus, P4
b.   Oxygen, O2

c.   Ozone, O3
d.   Hydrogen fluoride, HF

5.   For each of the following bonds, draw the bond dipoles and the arrow indicating the direction of the net dipole.

a.  P-F

b.   O-P

c.   P-C


d.   P-H

e.  P-S

f.
S-O


g.  N-S

h.   S-Cl
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6.   Why/How do elements bond?

7.   For each of the following, draw the orbital notation, and then predict the number of times this atom will bond based on the notation you have drawn.

a.  Li b.   Be
c.   B


e.  N

f.
O

g.  F

d.   C

8.   Assuming the following elements form ionic compounds, draw the complete Lewis structures for each.
a.  Cs and F

b.   Ca and O


c.   K and S

d.   Al and O

e.  Na and S

f.
Ca and O


g.  Li and O

h.   Na and Cl

9.   Write a Lewis structure for each of the following simple (covalent) molecules.

Show all bonding valence electron pairs as lines and all nonbonding valence electron pairs as dots.
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a.  NH3
b.   Cl4
c.   NCl3
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d.   SiBr4
e.  H2S

f.
SiF4

g.  C2H6
h.   C3H8
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WS 10.2 More Lewis Structures
1.   Draw Lewis structures for each of the following molecules:

a.  CCl4
b.   H2S

c.   GeI4

d.   H2PO4-
e.  ClO41-
f.
SO3  2-

g.  H2O

h.   NH3
i.
NH4+
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2.   Remembering that it is an exception, draw the Lewis structure for BF3.

3.   Draw Lewis structures for each of the following:

a.  SO2
b.   OH-
c.   H3C2O2-
d.   BrO3-
e.  CO2
f.
N2
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WS 10.3 More Lewis Structures
1. Draw  a Lewis structure for each of the following molecules.

a.  SCl2
b.   PI3
c.   Cl2O

d.   NH2Cl
e.  SiCl3Br
f.
ONCl


g.  NO3-
h.   SO42-
2.   Write a Lewis structure for each of the following molecules. For those molecules that exhibit resonance, draw the various possible resonance forms.

a.  I2O
b.  AsF3
c.  SO3

         d.  PCl5
                      e.  CO
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WS 10.4 More Lewis Structures
1. Draw Lewis structures for each of the following molecules.  Show resonance structures, if they exist:
a.  NO+ 
b.   ClF3 c.    ICl4- d.   I3-
e.  SeO2
f.
PO4 3-
g.  HSO4 1-
h.   CN1-
i.
SO3 2-
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WS 10.5 Molecular Geometry
	
	Formula
	Lewis
Structure
	Electron
Arrangement
Name

Name
	Molecular
Geometry
Name
	Bond Angles

	1.
	BH3
	
	
	
	

	2.
	SCl2
	
	
	
	

	3.
	TeF6
	
	
	
	

	4.
	Br3-1
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	5.
	PI3
	
	
	
	

	6.
	IF3
	
	
	
	

	7.
	ClF5
	
	
	
	

	8.
	SiFH3
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WS 10.6 Molecular Geometry
	
	Formula
	Lewis
Structure
	Electron
Arrangement
Name
	Molecular
Geometry
Name
	Bond Angles

	1.
	XeO4
	
	
	
	

	2.
	XeOF2
	
	
	
	

	3.
	XeOF4
	
	
	
	

	4.
	SeF6
	
	
	
	

	5.
	KrF4
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	6.
	KrF2
	
	
	
	

	7.
	AsF5
	
	
	
	

	8.
	TeF4
	
	
	
	

	9.
	BF3
	
	
	
	

	10.
	OF2
	
	
	
	

	11.
	NF3
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WS 10.7 Molecular Geometry
	
	Formula
	Lewis
Structure
	# of lone pairs

on central atom (s)
	Molecular
Geometry

Name (s)
	Is molecule polar or 
non-polar?

	1.
	N2O
	
	
	
	

	2.
	NH3
	
	
	
	

	3.
	CH3NH2
	
	
	
	

	4.
	CO2
	
	
	
	

	5.
	H2CO
	
	
	
	

	6.
	C2H2
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	7.
	CH4
	
	
	
	

	 8.
	HClO
	
	
	
	

	 9.
	BH3
	
	
	
	

	10.
	CH3Cl
	
	
	
	

	11.
	H2CO2
	
	
	
	

	12.
	C4H8  (ring)
	
	
	
	

	13.
	C2H6O (a)
	
	
	
	

	14.
	C2H6O (b)
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