Mathematics

Activity:
Pascal's Triangle

TEKS:
The student is expected to:

8.2(B)
add, subtract, multiply, and divide rational numbers in problem situations;

8.5(B)
use an algebraic expression to find any term in a sequence.

8.11(A)
find the probabilities of compound events (dependent and independent);

8.11(B)
use theoretical probabilities and experimental results to make predictions and decisions; and

8.11(C)
select and use different models to simulate an event.

8.14(A)
identify and apply mathematics to everyday experiences, to activities in and outside of school, with other disciplines, and with other mathematical topics;

Summary/Instructions:

Pascal's Triangle is a useful tool for probability and statistics - particularly counting problems involving multiple experiments with two possible outcomes (such as flipping a coin several times).

The activity worksheet shows the first several rows of Pascal's Triangle for reference.  Explain the rules for creating the triangle:

· Each row contains one more row than the previous row.

· The first and last term in each row is 1.

· All other terms are created by summing the terms above and on either side of the new term.

Once students can create new rows of the triangle, they can count possible outcomes and calculate probabilities.  Good sample experiments are flipping a coin (outcomes are H or T) or counting children (outcomes are B or G).

Example:

Carla flips a coin three times.  What is the probability Tails will show up exactly two times.

Solution:  There are 23 possible outcomes and successful outcomes are TTH, THT, HTT.  The probability of two Tails is 3 out of 8.

Pascal's Triangle Solution:  Since there are three coin tosses, examine row three of the triangle
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There is one outcome with 3 Ts, 3 outcomes with 2 Ts, 3 outcomes with 1 T, and 1 outcome with 0 Ts.  The total number of outcomes is 8.  This can be verified with this chart of outcomes:

	3 Tails
	2 Tails
	1 Tails
	0 Tails

	TTT
	TTH
	HHT
	HHH

	
	THT
	HTH
	

	
	HTT
	THH
	


Recommended Tie-In:

Discuss the use of Pascal's Triangle to calculate the probability that a family will have a certain number of male children and a certain number of female children.  While these probabilities could be time-consuming to compute, with Pascal's Triangle, students merely have to read information off of a row.

You might use the example of Cheaper by the Dozen and a household of twelve children -- six boys and six girls.  The probability that six children will be evenly divided between the genders is 924 out of 4095.
















