Planning Guide: Equations with Letter Variables


Sample Activity 3: Problem Solving with Patterns

Provide students with problems using everyday contexts in which they can apply their understanding of functional relationships. 

Pizza Problem

Pete's Pizza Parlour has square tables that each seats four people. If you push two tables together, six people can be seated. If you push three tables together, eight people can be seated.

· Write a pattern rule that can be used to calculate the number of people that can be seated given any number of tables put end-to-end.

· Use your pattern rule to find how many people can be seated if 50 tables are put end-to-end.

Guided Solution

Build on students' knowledge of creating charts for patterns and have them suggest how the information in the problem can be represented in a chart. Encourage students to draw diagrams to represent the pattern and place the data in a chart.

For example:  

Number of Tables:    

Number of People:     

	Number of Tables (n)
	1
	2
	3
	4
	…
	50

	Number of People (P)
	4
	6
	8
	?
	…
	?


Have students describe the recursive relationship of the pattern of numbers in the bottom row of the chart; i.e., each succeeding number increases by 2.

Build on the students' understanding of patterns in writing functional relationships that connect the step number with the number of elements in each step (see previous activity). Provide scaffolding for students, if necessary, by having them examine the diagrams in the pattern and notice what changes and what stays the same. 


Number of Tables:     

Discuss that the constant, 2, is added in each expression because two people sit at the ends in each diagram.  

Discuss that the constant, 2, multiplies each step number because for each table there are two people seated on the sides that are not the ends; i.e., for one table, two people can be seated at the sides that are not the ends; for two tables, 2 × 2 = 4 people can be seated at the sides that are not the ends; for three tables, 2 × 3 = 6 people can be seated at the sides that are not the ends, and so on. See the expressions written below the diagrams.

Instruct students to write a pattern rule using an equation with variables; e.g., 2n + 2 = P, where n is the number of tables placed end-to-end and P is the number of people.  

Have students use their pattern rule to find the number of people that can be seated with 50 tables placed end-to-end by substituting 50 for n; i.e., 2 × 50 + 2 = 102. Have students write a sentence to answer the question asked in the problem; e.g., "When 50 tables are placed end-to-end, 102 people can be seated."

Provide other real-world problems for students to write pattern rules (functional relationships) with variables and use them to solve the problems. Remind them to use diagrams and charts to represent the problems so that they are better able to write the pattern rules.

Create Problems for a Given Equation

Reverse the procedure. Provide students with an equation and have them create a problem for the given equation.
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Look For …


Do students:


transfer the information in the problem to another model such as a chart or a diagram?


apply their understanding of recursive relationships (how a pattern changes from step-to-step) to find a functional relationship  (the relationship between two rows of numbers in a chart) using variables?


use the pattern rule with variables for the functional relationship to solve the problem using larger numbers?
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