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Although Pascal’s Triangle is named after seventeenth century mathematician, Blaise Pascal, several other mathematicians knew about and applied their knowledge of the triangle hundreds of years before the birth of Pascal in 1623.  As of today, the triangle appears to have been discovered independently by both the Persians and the Chinese during the eleventh century. 
This set of activities will take the student through general pattern discovery, multiples, divisibility, prime factorization, and combinations.  The lessons were adapted from the following:


http://mathforum.org/workshops/usi/pascal/pascal_middisc.html.

The lessons include:

· General Exploration

· Coloring Multiples

· Pascal Petals

· Antonio's Pizza Palace

GENERAL EXPLORATION:
Using the completed Pascal's Triangle on the following page, work with a partner to discover as many patterns as you can.  Describe each pattern in the space provided.  Then complete the rest of the activities, answering the questions about each.  


Answer the following questions about your general exploration:

1)
Predict the next row of numbers and write them here.


2)
Did you find a pattern in the sums of the numbers for each row 1-9?  Describe that pattern here: __________________________________________

________________________________________________________________

3)
Find the following sets of numbers embedded in the triangle:

· Natural numbers {1, 2, 3, 4, …}

· Powers of 2 {1, 2, 4, 8, …}

· Triangular numbers {1, 3, 6, 10, …}

· Fibonacci numbers {1, 1, 2, 3, 5, 8, …}

COLORING MULTIPLES:
Using the small version of Pascal's Triangle shown below, color each hexagon according to the following parameters.  Then answer the questions that follow.

· Color all cells containing multiples of 3 blue.

· Color all cells containing numbers that are one less than a multiple of 3 red.

· Color all cells containing numbers that are two less than a multiple of 3 green.


Answer the following questions about coloring multiples:

1)
Describe what you notice about your completed triangle. ______________

________________________________________________________________

________________________________________________________________

2)
How did you determine if a number was divisible by 3? _______________

________________________________________________________________

3)
Draw a vertical line of symmetry in the triangle.  Why does this line exist?

_______________________________________________________________

4)
If you were to repeat this coloring exercise by using the following parameters, would there still be a vertical line of symmetry?  Why or why not?

_______________________________________________________________


EXTENSION TO COLORING MULTIPLES:
Get together with 5 other people who have colored the Pascal's Triangle in the same manner as you.  Cut out the triangle and join them to form a hexagon.  Describe what you see.

PASCAL PETALS:

Working with your partner again, study and describe the colored number pattern shown embedded in Pascal's Triangle below.


Answer the following questions about Pascal Petals:
1)
What is the product of the yellow numbers—5, 20, and 21? ____________

2)
What is the product of the orange numbers—10, 35, and 6? ___________

3)
Discuss with your table group and explain why the two products are the same. ___________________________________________________________

________________________________________________________________

4)
Write the prime factorization of each of the numbers in the yellow set.

     5 = __________

     20 = __________

21 = __________

5)
Write the prime factorization of each of the numbers in the orange set.

     10 = __________
     35 = __________

 6 = __________

6)
Compare the prime factorization of the two sets of numbers.  Describe and explain.__________________________________________________________

________________________________________________________________

7)
Using 3 different colors, shade another "Pascal Petal" group of numbers.  Do the same patterns hold as with the original petal group?  Why? __________

_______________________________________________________________

ANTONIO'S PIZZA PARLOR:
It's Friday night take-out night for the Colarusso family!  John heads to the local pizza parlor to pick up an extra large pizza.  However, when he gets there he realizes he didn't check with the family as to toppings.  Rather than imposing his own preferences (pepperoni with extra cheese), he decides to call home and get directions.  

The pizza parlor offers 8 different toppings: anchovies, extra cheese, green peppers, mushrooms, olives, pepperoni, sausage, and onions.  How many different pizzas could John order if a pizza could be selected with any combination of toppings?  Use the following to help you organize your lists.
1)
How many different pizzas could John order with only one topping? _____

2)
How many different pizzas can he order each with seven toppings? _____

3)
Are the number of one-topping pizzas and the number of seven-topping pizzas related?  Why or why not? _____________________________________

4)
How many different pizzas can John order with two toppings? _________

5) 
How many different pizzas can he order with six toppings? ___________

6)
Are the number of two-topping pizzas and the number of six-topping pizzas related?  Why or why not? _____________________________________

7)
Find these numbers in Pascal's Triangle.

8)
Use Pascal's Triangle to help you find the number of pizzas that John could order with three, four, and five toppings.

9)
Now… How many different pizzas could John order if a pizza could be selected with any combination of toppings?______________________________

10)
Can you see another way to approach this problem?  What if instead of figuring out how many pizza topping combinations were possible, John stood and answered the following questions?

· Do you want anchovies?

· Do you want extra cheese?

· Do you want green peppers?

· Do you want mushrooms?

· Do you want olives?

· Do you want pepperoni?

· Do you want sausage?

· Do you want onions?

How could this information help John final all the different ways a pizza could be ordered?  Describe. ________________________________________________

________________________________________________________________
�
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New Math Benchmarks


5.A.1.4, 5.A.2.4, 5.A.6.1, 5.A.6.5


6.A.3.5, 6.A.3.6


7.A.3.1,7.A.3.2, 7.A.3.4, 7.P.7.2


8.S.3.1,8.A.6.1,8.A.6.4





8





1





9





1





1





84





126





126





84





36





9





1





28





56





70





56





28





8





1





7





21





35





35





21





36





7





1





1





6





15





20





15





6





1





1





5





10





10





5





1





4





6





4





1





1





1





3





3





1





2





1





1





1





1





1





Row 9





Row 8





Row 7





Row 6





Row 5





Row 4





Row 3





Row 2





Row 1





Row 0





Patterns:  __________________________________________________________
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Color all cells containing multiples of 4 blue.


Color all cells containing numbers that are one less than a multiple of 4 red.


Color all cells containing numbers that are two less than a multiple of 4 green.


Color all cells containing numbers that are three less than a multiple of 4 yellow.
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(If this is in black and white, the number 15 should be made green; 5, 20, and 21 colored yellow; and 10, 35, and 6 colored orange.)
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