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Explore the Structure of Matter Two Dimensions


A deck of cards can be used to illustrate how the size of a structure can influence its physical and chemical properties. Specifically, atoms (or molecules) on the perimeter will have fewer neighbors than those in the interior.  As a structure gets larger, fewer atoms are on the perimeter. This will influence the chemical and physical properties of the sample.
· Each card in a deck of cards represents an atom or a molecule.
· Start with 1 card face down to represent an atom or molecule. In this arrangement, there is one card on the perimeter and a total of one card. That means that the Perimeter to Total (P/T) Ratio is 1/1 = 1.0 as shown in the Data Table below.
· Now, use 4 cards to form a square arrangement of cards. Turn any card “face up” that is not on the perimeter of the square.  Record data and determine the P/T Ratio for the arrangement.
· Continue to maker larger square arrangements of cards. Turn up cards that are not on the Perimeter.  Record data and calculate the P/T Ratio for each arrangement.
	The arrangement
	Number of “atoms” or “molecules” on the Perimeter (P)
	Total number of “atoms” or “molecules” (T)
	P/T

	1
	1
	1
	1/1 = 1.0

	2 x 2
	
	
	

	3 x 3
	
	
	

	4 x  4
	
	
	

	5 x 5
	
	
	

	6 x 6
	
	
	

	7 x 7
	
	
	


Question 1: What would the P/T Ratio for 100 x 100 arrangement of cards?
Question 2: What would be the P/T ratio for N x N cards, if N is very large?
Question 3:  Imagine that a layer of sugar molecules is sitting on a dry surface surrounded by water.  How might the P/T Ratio of the arrangement of the arrangement of sugar molecules affect the rate at which the sugar molecules dissolve in the water?  Explain your answer.
