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Math B Lesson Plans, Jefferson Math Project (www.jmap.org)


	Resources:

TI 83+ graphing calculators for every student.

JMAP Summations Regents and Review Questions Worksheet
Amsco’s Mathematics A,  Chapter 21-1
Barron’s Let’s Review Math A, Section 12.3
Prentice Hall’s New York Math B, Unit 12-4

	Homework:  Complete the JMAP Summations Regents and Review Questions Worksheet.
  
	Evaluation:  

JMAP Regents Book by Topic

Algebra/Numbers, Operations and Properties/ Summations


Classroom Dialogue

Big Idea:  

The Greek letter sigma
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indicates a summation.  

Summations have two parts:

Part 1 is the sigma notation, on the left: 
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Part 2 is the expression to be evaluated, on the right.

The sigma notation states the lower and upper limits of the input values that are to be input into the expression that is to be evaluated.  The lower limit is usually specified underneath the Greek letter sigma
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 and the upper limit is usually specified on top of the Greek letter sigma
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To solve a summation problem, evaluate the Part 2 expression separately for every integer between and including the upper and lower limits.  Then, sum all of the separate valuations.

Treat a summation as being within a grouping symbol (parentheses) in the order of operations.  

Previous Math B Regents Exam Question with Sample Solution:

	What is the value of 
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                                             (1) 15                                        (3) 57

                                             (2) 55                                        (4) 245


One Solution:
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Step 1.  Evaluate for m=1  (21)(211)2131

Step 2.  Evaluate for m=2  (21)(221)4155

Step 3.  Evaluate for m=3  (21)(231)6174

9

Step 4.  Sum all values.  1+5+4
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9=55  The expression (21) is equal to 55
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Note:
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TI 83+ Graphing Calculator Solution:  Summations can also be solved using the sum( and seq( features of a TI83+ graphing calculator.  

	Problem
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	TI 83+
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Step 1.  Access the catalog menu and select the sum( feature.

Step 2.  Access the catalog menu and select the seq( feature.

Step 3.  Input the expression to be evaluated followed by a comma.


Note: Pay close attention to the open and closed parentheses!

Step 4.  Enter the variable followed by a comma.

Step 5.  Enter the lower limit of the variable followed by a comma.

Step 6.  Enter the upper limit of the variable followed by a comma.

Step 7.  Enter the incremental increase in the variable followed by closing   


parentheses.

Step 8.  Press the enter button.

Note:  The above procedures for doing summations on the graphing calculator are very difficult and it is unlikely that most students will remember these procedures.  The above input, however, is useful for reinforcing the various components of summations.  Summations involve sums of sequences, which are shown in the first two commands, and the evaluations of expressions, which is illustrated in the input of the expression to be evaluated.  The variable must be identified together with the lower and upper limits of the domain, and the intervals to be evaluated.  All of these points can be summarized from the graphing calculator input shown above.    What follows is a better way for most students to solve summation problems in an examination setting.

An Easier TI 83+ Graphing Calculator Solution:   Input the expression to be evaluated in the 
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 feature of the graphing calculator, access the table of values using the 
[image: image11.wmf]2ndGraph

 feature, and manually sum the y outputs for the designated domain of x inputs.

	Problem
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	Sum the y values for the corresponding x-inputs of 1, 2, and 3 to obtain the answer of 55.


 Student Activity: Students should complete the JMAP Summations 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.

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 5:  MEASUREMENT

Students use measurement in both metric and English measure to provide a major link between the abstractions of mathematics and the real world in order to describe and compare objects and data.

Performance Indicators:

5d.
Use statistical methods including measures of central tendency to describe and compare data.

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:

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