Lesson Title:  Scientific Notation.  Grade 9.  This lesson will cover converting numbers in standard form to scientific notation, converting numbers in scientific notation to standard form, and multiplying and dividing numbers in scientific notation.  The materials required will be the attached worksheets and graphing calculators.

Lesson Overview:  Students will first convert standard numbers to scientific notation, first by hand, and then with the use of a calculator.  They then will then convert numbers from scientific notation back to standard form.  Then the students will multiply and divide numbers while keeping them in scientific form.

Lesson Objectives:

· Students will be able to distinguish between numbers written in standard form and numbers written in scientific notation.

· Students will be able to apply the commutaiive property to multiplying numbers in scientific notation.

NYS Standard
· Key Idea 3A: Operations – Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

Anticipatory Set:  (Five Minutes) Make sure the students each have a calculator.  Then, on the board, write the following three expressions:


[image: image1.wmf]                                
[image: image2.wmf]                                 
[image: image3.wmf]
For the first expression, have the students first multiply the exponents, so 
[image: image4.wmf].  Make sure to remind the students that when you multiply the same numbers with different exponents, you have to add the exponents’ values and then apply the value to the number.  Then, using their calculators, have the students further evaluate the expression, so 
[image: image5.wmf].

Then, do the same for the second expression, so 
[image: image6.wmf].  Also remind the students that unlike multiplying exponents, where you add the exponents’ value, when dividing exponents, you have to subtract their exponents’ values.

For the last expression, 
[image: image7.wmf], do the same process that you did for the first to examples, so 
[image: image8.wmf].  Have the students note that when they evaluated 
[image: image9.wmf], the really just started with the number 10, and moved the decimal place to the left 4 values.

Developmental Activity: (30 minutes)

1. Hand out the attached set of notes titled, “Scientific Notation.”

2. Have a student volunteer to read the first two paragraphs.

3. Write the example from the notes on the board.  Show the students step by step how to convert from scientific notation.  Make sure to count the number of decimal places that were moved.  You can show this by writing loops under the decimal places.  This will help to show the students what it means to move the decimal place.

4. Have the students work on their own on the three examples.

5. Write the three problems on the board.  Have the students volunteer to come up to the board to show their steps to the class.  If there are no volunteers, show how the first example is done on the board so that the students will see if they are correct.

6. When dealing with negative exponents, you are just moving the decimal place to the left.  Write the example on the top of the second page of the notes on the board.  The same way as step three, show how the decimal places were moved.

7. Have the students work on their own on the next three examples.

8. Again, have the students volunteer to show their work on the board.

9. Have a student volunteer to read the next to paragraphs aloud to the class.

10. Go through the example on how to convert a number to scientific notation on the board.  Make sure to point out how the similarities between converting from scientific notation and converting to scientific notation.

11. Pass out the double-sided handout labeled on one side, “Multiplication with Scientific Notation” and the other side “Division with Scientific Notation.”  Start with the multiplication side.

12. Read the few first paragraphs of the handout and then put the example on the board, following the directions in the handout.

13. Then, have the students work in pairs to multiply numbers that are in scientific notation.  While they are doing this, walk around the room to assist any of the students who may be having difficulties.

14. Go over all three of the examples on the board.  Have the students compare their answers to the answer on the board.

15. Have the students flip the page over to “Division with Scientific Notation.” Read the first few paragraphs on the handout.

16. Go over the example on the board.  Then, have the students break into the same pairs to work on division of scientific notation numbers.  While they are doing this, observe and assess their work.

17. Go over both examples on the board.  Have the students compare their answers.

Closure: Review the main points of the lesson (2 minutes)

1. What a number in scientific notation looks like.

2. How to convert a number from scientific notation to standard form.

3. How to convert a number to scientific notation from standard form.

4. What to do when you multiply numbers in scientific notation.

5. What to do when you divide numbers in scientific notation.

Assessment: (3 minutes) – There are many opportunities to assess the students during the class.  Steps 4 and 5 of the developmental activity are the first opportunity to do so.  When the students are working on the examples (like they do in step 4, 7, 13, and 15), you have an opportunity to go around to the students to see how well they understand the lesson.  One formal assessment will be the ticket out the door, which is attached.  With three minutes left in the class, hand out the ticket out the door, and make sure to collect it then, it is not homework.

Scientific Notation

When dealing with very, very large numbers or very, very small numbers, keeping track of the pace value can be a bit difficult.  Even writing these numbers can be difficult.  That is why really large numbers and really small numbers can both be expressed in scientific notation.

Scientific notation is a number that is written as a product of a factor and a power of ten.  In other words, it is expressed as a number (between 1 and 10) times the number 10 to a power.

For example, 
[image: image10.wmf]is written in scientific notation.  What that really means is that 
[image: image11.wmf].

What we did was multiply 3.24 and 1024.  But using the order of operations, we converted 1024 to 1,000,000,000,000,000,000,000,000 and then multiply that by 3.24.

But if you look at it, what we really did was just move the decimal place the right.  How many times places did we move the decimal place?

If you are converting to standard form, you can simply move the decimal place to the right as many places as is the number in the exponent.  What we did for the first example was just move the decimal place 24 places to the right.

Convert the following to standard form:


[image: image12.wmf] 


[image: image13.wmf]

[image: image14.wmf]
But what if you have a negative exponent????

Well, all you have to do is move the decimal place to the left.  Just move the decimal place the left as many places as the absolute values of the number in the exponent.

So, for example, 
[image: image15.wmf].  We just moved the decimal place 15 spots to the left.

Try the following:


[image: image16.wmf]

[image: image17.wmf]

[image: image18.wmf]
Well, how do you convert a large number to scientific form?  Well, move the decimal point so that it is to the right of the first non-zero digit.  Then, count the number of places AND the direction which you moved the decimal point.

If the decimal point is moved to the left, write it as the number 
[image: image19.wmf].

If the decimal point is moved to the right, write it as the number 
[image: image20.wmf].

For example, 
[image: image21.wmf].  To get this, we moved the decimal place six spots to the left, so we ended up with the number 6.5.  Since we moved the decimal place left, we multiply 6.5 by 10 to the positive 6.

Try to convert the following into scientific notation:

70,500,000 =



5,000 =

0.000000245 = 



0.025 = 

0.000785 = 




125,000 =

Multiplication with Scientific Notation

What if we are asked to multiply numbers that are already in scientific notation?

Take for example, 
[image: image22.wmf].

We could put them in standard form, so 
[image: image23.wmf], and then multiply them.  But is there an easier way?  Of course there is!!


[image: image24.wmf] is just really 
[image: image25.wmf].

That can be expressed as 
[image: image26.wmf].  We can change the order in which we multiply.  We can do this because of the ​​​​​​​​____________ property.

Now, we can multiply
[image: image27.wmf] and 
[image: image28.wmf].  We are then left with 
[image: image29.wmf] and 
[image: image30.wmf], or 
[image: image31.wmf].  That is almost a complete answer.  To be in scientific notation, the number we are multiplying by a power of ten has to be between 1 and 10.  

So we can convert 14.5 into scientific notation. 
[image: image32.wmf], and we are multiplying that by 
[image: image33.wmf], so 
[image: image34.wmf].   We combine 
[image: image35.wmf] to arrive at our final answer: 
[image: image36.wmf].

Try the following:


[image: image37.wmf]

[image: image38.wmf]

[image: image39.wmf]
Division with Scientific Notation

Division with scientific numbers works pretty much the same as multiplication does.  With multiplication, we multiplied the numbers by each other, we multiplied the powers of ten by each other, and then simplified.

Take for example 
[image: image40.wmf]
Using the associative property split the problem up into two parts;


[image: image41.wmf]
Then divide each, so we are left with 
[image: image42.wmf].

Then, like we did for multiplication, convert .245 to scientific notation.


[image: image43.wmf] and we multiply that by 104, or 
[image: image44.wmf].

We combine 
[image: image45.wmf] to arrive at our final answer: 
[image: image46.wmf].

Try the following:


[image: image47.wmf]

[image: image48.wmf]
NAME_________________________

Evaluate the equation and express in scientific form:


[image: image49.wmf]
NAME_________________________

Evaluate the equation and express in scientific form:


[image: image50.wmf]
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