SPIRIT 2.0 Lesson:

Resistors and Scientific Notation
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Algebra Topic: Scientific Notation

Grade Level: 6-9
Content (what is taught): In this lesson, students will explore the concept of scientific notation.  They will discover how the bands on resistors are similar and different to scientific notation.  This lesson would be great to teach after learning about positive and negative exponents.  This would also work well before a lesson on Ohm’s Law.  

Context (how it is taught): Students will look at resistors and learn how to determine the amount of resistance each will create in a circuit.  They will look at individual resistors and resistors already placed in items to determine the amount of resistance. 

Activity Description:

Standards: 

· Math – A1, B2 

· Science – E1 

· Technology - F4

Materials List: 

· CEENBot

· Other electronic equipment or circuit boards containing resistors

· Resistors

· Resistor Color Chart for each student 

· Access to a computer lab or laptops for each student

ASKING Questions (Resistors and Scientific Notation)

Summary: Teacher leads a discussion about scientific notation and why it is useful.

Outline: Students will discuss the importance of scientific notation and the correct form of scientific notation.  They will discuss what the different types of (positive, negative, and zero) exponents would mean when relating to scientific notation.  Students will also discuss resistors and how they are used in circuits.  They will talk about what the colored bands mean.

Activity: 

	Questions
	Answers

	Why do we use scientific notation?
	It is a standard form that all “scientists” can understand.  It is used to represent very large or very small numbers.

	What is the correct form for numbers to be written in scientific notation?
	 n x 10x where 

1 < n , 10 and x is any integer

	What does a negative exponent represent?
	A negative exponent is equivalent to the inverse of the same number with a positive exponent.

	What does it mean when a number is to the power of 0?
	Anything to the power of 0 equals 1.

	Is the resistor notation the same as scientific notation?
	No

	How are resistor notation and scientific notation alike and different?
	They are both being multiplied by a power of ten.  In scientific notation, the first number (a) has to be between 1 and 10 (there can only be one digit in front of the decimal.  In resistor notation, there is always 2 digits multiplied by a power of ten.

	What are resistors?
	A resistor is a device that has a designed resistance to the passage of an electric current.
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EXPLORING Concepts (Resistors and Scientific Notation)

Summary:  Students will learn how to read the bands on a resistor.
Outline:

· Show students some resistors.  

· Discuss what the colored bands might represent.

· Discuss how resistors are used in circuits.

· Teach students what number each color corresponds to and how to read the resistor.  Show them what each band represents and how to write the number of ohms.

First band = first digit




_____  _____  add  ____ 0’s  ±______%

Second band = second digit

Third band = multiplier with zeros

Fourth band = tolerance

Resistor Color Chart 

(for first three bands)



(for last band – tolerance)

Black  – 0




Brown – 1%

Brown – 1




Red – 2%

Red – 2




Gold – 5%

Orange – 3




Silver – 10%

Yellow – 4




No-color (No band) – 20%

Green – 5

Blue – 6

Violet – 7

Grey – 8

White – 9

Activity: 

· Give each group of students a few different resistors and a Resistor Color Chart.

· Have them determine the amount of resistance that each resistor has.  

· When they are done, check over them to make sure students have done this correctly.

· Next, have students work individually and go to the provided website and answer the questions about halfway down the page on a piece of paper.  There are 25 questions in which a resistor is given with colored bands and you have to figure out how many ohms of resistance the resistor represents.  Then there are about 30 questions in which the resistance is given and you are asked to determine what color the bands would be on the resistor. (The second part is a little more difficult, maybe for advanced students or for those who finish the first 25 questions quickly and accurately.) (Be sure students read through the directions immediately preceding the 30 questions.)

Resource Internet search: Resistor Color Code Tutorial

INSTRUCTING Concepts (Resistors and Scientific Notation)
Scientific Notation

Putting “Scientific notation” in Recognizable terms: Scientific notation is a way to write really large of really small numbers efficiently in a standardized way.

Putting “Scientific notation” in Conceptual terms: Scientific notation uses exponents to simplify the representation of extremely large or small numbers.  It is a product of a number and a power.  To multiply, divide, and do powers on numbers in scientific notation, you apply rules of exponents. To add or subtract you would have to convert back to standard form and then add or subtract normally.

Putting “Scientific notation” in Mathematical terms: Scientific notation consists of two parts.  The first part is a number greater than or equal to 1 and less than ten.  Thus, this number will only have one digit in front of the decimal place.  The second part is a power of ten with the exponent being the number of places the original decimal was moved to make the number in the first part.  If the decimal is moved to the left the exponent on the power of 10 will increase.  If the decimal moves to the right the exponent on the power of ten will decrease.  It will look like this 
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Putting “Scientific notation” in Process terms:  Thus, the scientific notation is another way of representing numbers.  In fact, any number can be written in scientific notation not just large or small numbers.  Scientific notations readily displays two properties of measurement that are important: significant figures and order of magnitude. 

Putting “Scientific notation” in Applicable terms: Scientific notation is used in any application where large or small numbers are present.  Think about representing the distances in space or measuring the size of atomic particles or any other situation like this.   The numbers present in these applications are cumbersome to use.  Having scientific notation greatly simplifies these and similar situations.

ORGANIZING Learning (Resistors and Scientific Notation)

Summary: Students will write numbers in scientific notation.
Outline: 

· Students will discuss what it means for numbers to be written in scientific notation.

· Students will convert numbers written in standard form into scientific notation.

· Students will covert numbers written in resistor notation into scientific notation.

Activity: Teacher will demonstrate scientific notation.  Students will be shown numbers and will have to determine whether or not they represent a number written in scientific notation.  Teacher will then demonstrate how to convert a number written in standard form into scientific notation.  Teacher will then demonstrate how to convert a number written in resistor notation into scientific notation.  Students will then complete worksheet.

Worksheet:  Scientific Notation

UNDERSTANDING Learning (Resistors and Scientific Notation) 

Summary

Students demonstrate knowledge and understanding of reading resistors and writing numbers in scientific notation by creating a final project.

Outline

Students will explain the similarities and differences between scientific notation and resistor band notation.  Students will explain how to find the resistance of a resistor.  Students will demonstrate the ability to write numbers in scientific notation.

Activity

Students can create a power point, give a speech, create a poster, or write a paragraph to show knowledge of the above concepts. 

Formative Assessment 
Knowledge of Reading a Resistor demonstrated by answering questions on given website, knowledge of writing a number in scientific notation demonstrated by completing Scientific Notation Worksheet

Summative Assessment
 Final Project – Power Point, Speech, Paragraph, or Poster – (Graded with appropriate rubric)
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Example:  





Band 1:  Red (first number is 2)


Band 2:  Orange (second number is 3)


Band 3:  Brown (third number is 1 so 1 zero)


Band 4:  None (20%)


230  Ohms at 20% tolerance
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