CA Standards 18 & 20




Name ______________________

Exploring Pascal’s Triangle – Part 1
Complete 10 rows of Pascal’s Triangle
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1.) The triangular numbers are the numbers 1, 3, 6, 10 and so on, as show below.  Do you see these numbers in Pascal’s triangle?
Explain.
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2.) Find the sum of the numbers in rows 0, through 8 of Pascal’s triangle.  What is the sum of the numbers in row n?
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3.) Pascal’s triangle contains many interesting patters that can be observed by using colored highlighters to highlight multiples of any natural number.  Highlight the multiples of 3 in Pascal’s triangle.  Describe the pattern that is formed.

4) Where do you see the Row # in Pascal’s Triangle in each row? 
5.) Write the expanded form of the following.

a.) (a + b)3






b.) (x – 1)5
6) There is an easier method to expand each of the binomials above.  

a) Look at (5a) and row 3 of Pascal’s Triangle, what similarities do you notice? 

b) Look at (5b) and row 5 of Pascal’s Triangle, what similarities do you notice? 
c) How can you use that information to expand (x + 1)4 quickly?  Try it!
BIG IDEA: You have just learned about the Binomial Theorem. The Binomial Theorem describes the algebraic expansion of the powers of a binomial.  

According to the theorem, it is possible to expand the power (x + y)n into a sum involving terms of the form axbyc, where the exponents b and c are nonnegative integers with b + c = n, and the coefficient a of each term is a specific positive integer depending on n and b. 

Example: 
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x + y( )4 = x4 + 4x3y + 6x2y2 + 4xy3 + y4
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7) What pattern do you notice about the sum of the exponents for each term?
8) What pattern do you notice regarding the coefficient of each term and Pascal’s Triangle? 

9) Find the fourth term in (3x + 2)8.


10) Expand (2x + 3)4 using the Binomial Theorem
Exploring Pascal’s Triangle – Part 2

Combinations

We can also use Pascal’s Triangle to find the number of r objects taken from a group of n distinct objects, and is denoted as either: n Cr  or as [image: image3.emf]
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, and is pronounced “n choose r”. The coefficients that appear in the binomial expansion are called binomial coefficients. 
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Let’s try this out…

1) a) If given 4 different candidates running for class representative in your school’s senate meetings, but only two are chosen, how many different combinations of candidates can be made? Let’s label each candidate as A, B, C, and D.  Show the different combinations below. 

There can be _______ different combinations of candidates.

b) Does it matter who was chosen first? Second? (Does order matter?)

c) How could you have used Pascal’s Triangle to come to the answer in a different way? Explain. 
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Antonio’s Pizza Palace
It’s Friday night and the Pizza Palace is more crowded than usual.  At the counter the Pascalini’s are trying to order a large pizza, but can’t agree on what topping(s) to select.

Antonio, behind the counter says, “I only have 8 different toppings. It can’t be that hard to make up your mind.  How many different pizzas could that be?”

“Well, we could get a plain pizza with no toppings,” says Mr. Pascalini.

“Or we could get a pizza with all 8 toppings,” says Mrs. Pascalini.

“What about a pizza with extra cheese and green peppers?” asks Pepe.

“You’re not helping!” Antonio yells at Pepe.  “Get back to work.”

As Pepe starts to clear off the nearest table, he mumbles to himself, “or a pizza with anchovies, extra cheese, mushrooms and olives.”

Antonio hands an order pad to Mr. Pascalini and says, “When you decide, write it down and I’ll make it.”  Then he helps the next people in line, who know what they want: a large pizza with mushrooms, green peppers and tomatoes.  


How many different pizzas can be ordered at the Pizza Palace if a pizza can be selected with any combination of the following toppings: anchovies, extra cheese, green peppers, mushrooms, olives, pepperoni, sausage and tomatoes? 

1.) How many different pizzas can you order with only one topping?

2.) How many different pizzas can you 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 you order with two toppings?

5.) How many different pizzas can you order with six toppings?

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

7.) Can you find these numbers in Pascal’s triangle? Where?

8.) Can you use Pascal’s triangle to help you find the number of pizzas that can be ordered, with three, four or five toppings?

9.) In all, how many different pizzas can be ordered? 

Now try a different approach to this problem.  Antonio could have helped the Pascalini’s decide if he had asked the following questions:

1.) Do you want anchovies?


5.) Do you want olives?

2.) Do you want extra cheese?

6.) Do you want pepperoni?

3) Do you want green peppers?

7.) Do you want sausage?

4.) Do you want mushrooms


8.) Do you want tomatoes?

How would this information help you find all the different ways a pizza can be ordered? 

IMP Activity: Exploring Pascal’s Triangle
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