



Teacher Notes IMF Matrix Activity Unit 8
	
	Type of Bonding
	Intermolecular Forces (IMF)
	State of Matter at 25oC

	Draw a structural formula in each box below (
	Ionic
	NP-Covalent
	P-Covalent
	Dispersion
	Dipole Interactions
	Hydrogen Bonding
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IMF Matrix Teacher Notes 
	C4.3x
	Solids Solids can be classified as metallic, ionic, covalent, or network covalent. These different types of solids have different properties that depend on the particles and forces found in the solid. 

	C4.3d
	Compare the strength of the forces of attraction between molecules of different elements. (For example, at room temperature, chlorine is a gas and iodine is a solid.)

	C4.3g
	Given the structural formula of a compound, indicate all the intermolecular forces present (dispersion, dipolar, hydrogen bonding).


The IMF Matrix is primarily used as an assessment for learning.  Students should have already experienced lessons about:

· Dispersion forces

· Dipole interactions

· Hydrogen bonding

· How the amount of intermolecular attractions a molecule exhibits affects state of matter, melting point, and boiling point.

The IMF matrix is then used to assess student understanding of these topics before a summative assessment.

Suggested procedure:

1. Have students work in pairs to fill in their matrix and answer the questions.  They should be encouraged to discuss their answers with each other and come to an answer they can both agree on.

2. Ask the student pairs to combine with another group, creating a group of four.  This group then goes through their answers discussing why they answered the way they did.  The teacher may then want to give each group of four a new matrix and ask them to come to a group consensus as to what they think are the correct answers. (The teacher should be moving around the room listening and assessing student understanding of the concepts).
3. Ask a member of each group to fill their answers for one molecule on the class matrix (teacher should have a class matrix to fill in using an overhead projector, or a marker board).  The class then discusses the answers and during this discussion the teacher takes time to clear up misconceptions and assesses the need for re-teaching of concepts.

Summative assessment

A partial IMF matrix should appear on the unit assessment accompanied by a question or two.  For example:

Fill in the following matrix and answer the question
Based on the type of bonding present in each compound and the IMF exhibited, determine the state of matter of each compound at room temperature, and explain your answers.

	
	Type of Bonding
	Intermolecular Forces (IMF)

	Draw a structural formula in each box below (
	Ionic
	NP-Covalent
	P-Covalent
	Dispersion
	Dipole Interactions
	Hydrogen Bonding

	Hydrogen sulfide

	
	
	
	
	
	

	Calcium bromide

	
	
	
	
	
	


Questions


Describe how the amount of dispersion forces present in a molecule affects the state of matter at room temperature.  Use examples from the matrix.


The amount of dispersion forces present in a molecule dictates the strength of the intermolecular attraction.  For example, iodine and chlorine have similar covalent bonding, but iodine is a solid at room temperature because it exhibits greater dispersion forces.  The came is true for methane and paraffin.





Compare the conclusions you came to about water and ammonia.  How could you explain water having a boiling point of 100oC and ammonia boiling at -33.4oC.


Both water and ammonia have similar intermolecular attractions yet ammonia is a gas at room temperature because nitrogen is less electronegative than water and has one less unshared pair of electrons.  This affects the dipole interactions and the hydrogen bonding in ammonia giving it a much lower boiling point.








