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 Blaise Pascal (1623 – 1662)

Pascal was a French child prodigy educated by his father. As a young child, he devised mechanical calculators to help his father and clarified the concepts of pressure and vacuum. At age sixteen he wrote a book on geometry and corresponded with Pierre de Fermat. After a mystical experience in 1654, Pascal abandoned sciences and worked on philosophy and theology.

What is Pascal’s Triangle?
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1    3     3     1
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1    5    10    10    5    1

1    6    15    20    15    6    1

1    7    21    35    35    21    7    1
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RULES: 
1. Put 1 in the top vertex and on the sides of each row



2. In the middle, a number is the sum of the two above it.

Activity 1. Continue Pascal’s triangle up to row 10

INTERPRETATION: The number of groups of  k elements that can be made with n objects is the the (k+1) number in row n of Pascal’s triangle. 

Activity 2: How many teams of 5 can a coach make with 8 players?

COMPUTATION:  C(n,k) = n! / k! (n-k)! 


Activity 3: Compute C(10,4)  and  C(14, 3)

Main objective: Find the proportion of even numbers in an infinite Pascal’s triangle
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Activity 4: In the triangle with hexagons given:

1. Color blue the hexagons which correspond to odd numbers in Pascal’s triangle

2. Color red the hexagons which correspond to even numbers in Pascal’s triangle

Activity 4: 

1. Count all the hexagons up to row 2n-1 

2. Count those that are colored blue

3. Count those that are colored red

4. Fill in the table below

	n
	Row 2n-1
	Total hexagons
	Blue hexagons
	Red hexagons
	Red/Total

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	n
	
	
	
	
	

	∞
	
	
	
	
	


Guess now the proportion of even numbers in Pascal’s triangle:
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Activity 5: Sierpinski’s triangle

1. Start with an equilateral triangle (area 1)

2. Join the three middle points of its sides and color the center triangle red

3. Do the same with the three triangles not colored red

4. Repeat this process 3 times
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R=1+-+5+5+3





                     STEP 1                                                 STEP 2


                  STEP 3                                                    STEP 4

Activity 6: Fill in the table below to find the colored area of Sierpinski’s triangle (the colored area of Sierpinski’s triangle corresponds to the even numbers in Pascal’s triangle)

	Step
	White area
	Colored area

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	n
	
	

	∞
	
	



Colored area after “infinitely” many steps:    


The proportion of even numbers in Pascal’s triangle is:  

Activity 7: Find the value of the following infinite sums: 
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Further activities. Try to find the proportion of numbers that are multiples of 3 in an infinite Pascal’s triangle.

1. Color the triangle using three colors: white, blue and red to color the numbers that have a remainder of 1, 2 or 0 when divided by 3

2. Set up a table like in activity 4 to count multiples of 3 up to the appropriate rows

3. Try to figure out what  the Sierpinki’s triangle that is appropriate to this problem will be.


The proportion of numbers that are multiples of 3 in Pascal’s triangle is: 


HAVE FUN!




























