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	Resources:

TI 83+ graphing calculators for every student.

JMAP Binomial Expansions Worksheet.

	Homework:

JMAP Binomial Expansions Worksheet.
	Evaluation:

JMAP Regents Book by Topic

Algebra / Powers / Binomial Expansions    


Classroom Dialogue

BIG IDEA.  
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The actual process for expanding 
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is as follows:
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This process presents a lot of opportunity for error.  A simpler way is to recognize the patterns involved in binomial expansions, as follows:

Take the first term in the binomial and use the exponent of the binomial to create a new string of of terms, as follows:
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Note that the exponent decreases by one for each term in the expansion.
Next, add the second term in the expansion with the exponents increasing rather than decreasing, as follows:
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Next, build Pascal’s triangle until you get the a row with the same amount of numbers as terms in the expansion.  The above expansion has five terms, so you need a Pascal’s Triangle row with five numbers.

1

1   1

1   2    1

1   3    3   1

1     4    6    4    1
1   5   10   10   5    1

Take the five numbers from Pascal’s Triangle and use them as coefficients for the terms in the expansion, as follows:


[image: image6.wmf]4031221304

14641

ababababab

+++++


Rembember that anything raised to the zero power is equal to one and simplify.  The result is:
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You can shorten the process by observing that the numbers in Pascal’s Triangle are related to combinatorics.  For example, in any expansion of a binomial to the fourth power, the above numbers in Pascal’s Triangle can be found as follows:
The first terms equals 
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The second term equals 
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The third term equals 
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The fourth term equals 
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The fifth term equals 
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For example, if you wish to know the coefficient of the fifth term of a binomial raised to the seventh power, you could evaluate 
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.  You could also get the same answer by building a bigger Pascal’s Triangle.  

Sample Regents Math B Problem:

	What is the last term in the expansion of 
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One Solution:

	This expansion is to the fifth power.  Therefore, 
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The coefficient of the last term will be 
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The exponent of x will be 
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The exponent of y will be equal to n, in this case 5.

Putting it all together, we get:
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A Second Solution:

	Strategy:  Build an algebraic representation of the entire row of the expansion.
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Select the term you want and simplify:
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Student Activity:  Students complete JMAP Binomial Expansions Worksheet.

NYS Core Performance Standards:

Key Idea 3:  OPERATIONS

Students use mathematical operations and relationships among them to understand mathematics.

Performance Indicators:

3a.
Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

3b.
Use integral exponents on integers and algebraic expressions.

3c.
Recognize and identify symmetry and transformations on figures.

3d.
Use field properties to justify mathematical procedures.

Key Idea 4:  MODELING/MULTIPLE REPRESENTATION

Students use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.

Performance Indicators:

4a.
Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

Key Idea 7:  PATTERNS/FUNCTIONS

Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics, and construct generalizations that describe patterns simply and efficiently.

Performance Indicators:

7a.
Represent and analyze functions using verbal descriptions, tables, equations, and graphs.

7b.
Apply linear and quadratic functions in the solution of problems.

7c.
Translate among the verbal descriptions, tables, equations, and graphic forms of functions.

7d.
Model real-world situations with the appropriate functions.

7e.
Apply axiomatic structure to algebra.
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