Guided Exploration Practice: 


Name __________________

Pascal’s Triangle/Binomial Theorem Investigation



Goal: To explore an aspect of math with which you are not deeply familiar OR that you aren’t sure how it may connect to something that interests you.

In this investigation you will explore PASCAL’S TRIANGLE. What relationships can you discover? 
Part A: Pascal’s Triangle.

1. The triangle of numbers below forms part of the famous “Pascal’s triangle”.
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(1) Look for the patterns from row to row and explain how to write down the next row of the triangle.

(2) Write down Pascal’s triangle to seven rows.
We call this triangle “Pascal’s Triangle” because of the mathematician Blaise Pascal (1623-1662), but the following two images depict similar triangles that were in use much earlier. The one on the left is from a Chinese paper from 1303 A.D. and the one on the right is from a 16th century German book for merchants. (images: AGNESI to ZERO, Key Curriculum Press)
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‘Can you explain an obvious pattern?

‘We call this triangle of numbers Pascals Triangle (Blaise Pascal, 1623-1662; but the triangle on the
left is found in a Chinese paper from 1303 a.d.)
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The other picture is from an old 16" century German book for merchants.
‘Both pictures are from the - highly recommended - book AGNESI 1o ZERO, Key Curriculum Press.
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2.  Using basic operations and exploring the rows and/or diagonals, are there any other patterns or interesting relationships that you can find?
PART B: Binomial Expansion

1. Expand and simplify each of the following. Show all work for the expansions.
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2.  Now, go back and look at Part A. Write down the third row Pascal’s Triangle. Find and write down the connection between the expansion of 
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and the third row of Pascal’s Triangle.

3. Use the results of #2 to expand:
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4. Use Pascal’s triangle to expand any 3 of the following. The first row of this question allows you to demonstrate satisfactory understanding while the second row questions are more challenging and allow you to demonstrate deeper understanding.
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Part C: Pascal’s Triangle and probability.

1.         (1) Write down the possibilities when two coins are tossed. How many possibilities are there?

(2) Find the total of row 2 of the triangle.

(3) Find the probability of tossing two coins and obtaining:



(a) No tails

(b) One tail

(c) Two tails

(4) How do these probabilities relate to the triangle? Write a sentence on this.

(5) Write down the possibilities when three coins are tossed. How many possibilities are there? 

(6) Find the probability of tossing three coins and obtaining:



(a) No heads. 

(b) One head. 

(c) Two heads.

(d) Three heads.

(7) Use the triangle to find the following probabilities.



(a) Tossing 4 coins and obtaining 3 tails.

(b) Tossing 6 coins and obtaining 5 heads.

(c) Tossing 6 coins and obtaining 4 tails.

Part D: The Combination Connection

In Part C, we can refer to the desired questions as “n choose r,” like in example 7c: In tossing 6 coins, choosing 4 tails. So, 6 choose 4. 

The following is from: http://www.regentsprep.org/regents/math/algtrig/ats5/lcomb.htm

	Permutation:  A set of objects in which position (or order) is important.
To a permutation, the trio of Brittany, Alan and Greg is DIFFERENT from Greg, Brittany and Alan.  Permutations are persnickety (picky).

Combination:  A set of objects in which position (or order) is NOT important. 
To a combination, the trio of Brittany, Alan and Greg is THE SAME AS Greg, Brittany and Alan.                        
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	Let's look at which is which:
Permutation       versus       Combination
1. Picking a team captain, pitcher, and shortstop from a group.

1. Picking three team members from a group.

2.  Picking your favorite two colors, in order4, from a color brochure.

2.  Picking two colors from a color brochure.

3.  Picking first, second and third place winners.

3.  Picking three winners.




Formula:
	A combination is the choice of r things from a set of n things without replacement and where order does not matter.  (Notice the two forms of notation.)
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	Special Cases:
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Note: 6! means 
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1. Use the formula and show all work to find the number of ways in which the following can occur: 
(1) Picking three team members from a group of 20.
(2) Picking two paint colors from a color brochure with 30 options.

(3) Picking three contest winners from a group of 15 people.
The calculator has the formula programmed into it! Access it under the MATH, PRB menu. Test your ability to use this feature by re-doing the previous 3 examples before moving on to the next section.

2. Consider having 5 objects. 
(1) Use the calculator to explore the outcomes when choosing none of the objects, 1 of the objects, 2 of the objects, and so on. Record your results here.
(2) How do your findings relate to Pascal’s triangle?
(3) Use this connection to produce row 12 of Pascal’s triangle.

(4) How can this information help with obtaining probabilities like in Part C?

(5) Create 3 probability questions of your own and solve them using what you figured out in (4). Be sure to show your steps.
Part E: Write it up!
You are to summarize all of this work in a lovely paper (to be done on your own paper/computer). A good math paper will have:
INTRODUCTION: what you are going to do and how you will do it.

ANALYSIS: your working.
EXTENSION: Using your work/findings to other problems.
CONCLUSION: what you learned.
Throughout your paper, you should be reflecting on your work, your process, and findings. How do the various sections of this packet connect to each other? You should use proper math notation where needed. If appropriate, graphs and tables can be used to make your paper easier to read. You may write in first person if you wish. 
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