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Forces in and Around a Molecule
Question
1. A. Rank the following in order of strength: 
London dispersion forces, Ionic Bond, Hydrogen Bond, Dipole-dipole attractions

	Strength
	Force (see word bank above)

	Strongest

	Ionic bond

	Second strongest
	Hydrogen bond

	Third strongest
	London dispersion bond

	Weakest

	Dipole-dipole attractions



B. Why is the force that you ranked “weakest” in the table above the weakest?
This force is the weakest as it requires the least amount of energy to dissociate molecules with these bonds.
2. A. What is an intermolecular force?
These are forces which contribute to the reaction between molecules and other neighboring particles such as ions and atoms.
B. Give two examples of intermolecular forces.
Examples of these are hydrogen bonding and ionic bonding. 
C. What is an intramolecular force?
These are forces that bind together atoms that form a molecule.
D. Give two examples of intramolecular forces.
Examples of intramolecular forces are covalent bonds and metallic bonds (Pirani, Cappelletti & Liuti, 2001). 
3. What does the VSEPR theory say causes different shapes to be formed?
According to the VSEPR theory, there is a configuration of electrons that surround a central atom in such a way that there is the minimization of repulsion (Gillespie, 2004).  The result is that a certain shape is formed.
4. Fill in the shapes we learned from the VSEPR theory below by the number of atoms bonded to the central atom.

	Number of Atoms bonded
to the Central Atom
	Name of the Shape of the molecule formed

	2

	
Linear 

	3

	
Trigonal planar

	4

	
Tetrahedral 

	5

	
Trigonal Pyramidal 

	6

	
Octahedral 




5. A. How can a molecule have a polar covalent bond, but not be a polar molecule?
A polar covalent bond is a chemical bond that results in unequal sharing of a pair of electrons between two atoms. In such bonding, one atom stays with the electron more than the other due to the stronger pull.  A molecule can have such forces binding its atoms together. At the same time, the geometry of the molecule may be such that the dipole moments in the molecules cancel each other to result in zero molecular dipole moments. In this case, the molecule is non-polar (Taber & Coll, 2002). 
B. Write the chemical formula and draw a picture of an example of a nonpolar molecule that contains polar bonds.
Chemical Formula: CO2
Drawing
O = C= O
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