Lesson plan Monday

Lesson title and relevant information:  Scientific notation.  This lesson is designed for grade 9.  Students will need a pens, pencils, work sheet, and a calculator.

Lesson Overview:  Students will learn the rules and properties dealing with scientific notation and work on a hand out to practice these rules and procedure.

Lesson Objectives:  Students will learn how to change very large and small numbers into scientific notation.  They will learn the rules dealing with scientific notation and be able to demonstrate these rules on the given hand out.  This hand out will contain converting large and small number to scientific notation, converting scientific notation back into decimal form, how to convert negative exponents into scientific notation, and multiplying and dividing numbers in scientific notation.

NYS standards:

3A. Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.
3B. Use integral exponents on integers and algebraic expressions.

Anticipatory Set:  On the hand out there will be an anticipatory question; is the number 6,100,000,000 the same as 6.1 x 10^9? Write a few sentences confirming this statement or disproving this statement and then compare your answer with your neighbor.  

Developmental Activity:

· Pass out the hand out and go over the first page with the students.  This will contain some rules and some procedures dealing with scientific notation followed by some examples of these rules and procedures.  
·  Go over all the rules and procedures with the students.  Do the examples on the board, and have students come up and set up the problem and solve it with the help of their classmates. Ask them repeatedly if they understand what is going on in both the rules and the procedure of executing the examples.
· After going over the examples have the students continue on to work on the given problems on the work sheet.
· In the first example ask the students if “…less than 10” contains 10 or not.
· In the second example have the students check on the calculator that  (1/10)^6 is the same as 10^ -6.  

· In the third example make sure the students understand that you count the spaces you move to the right because you move right if the exponent is positive.

· In the fourth example make sure the students understand that you count the spaces you move to the left because you move left if the exponent is negative.

· In the fifth example make sure the students can group like terms together so they can correctly multiply numbers using scientific notation and be sure they understand that when multiplying you add the exponents.  

· In example 6 and 7 make sure that the students recognize that division means you subtract the exponents and that they group like terms together

Closure:  Have the students come together for a discussion about the lesson just presented to them.  Ask them if everything is clear and if they have any unanswered questions or something they are still unsure of.  Ask the students some questions to see if they have grasped the important topics like, what are some important properties of scientific notation?  Can you think of a real life situation that may use scientific notation?

Assessment:  Have a ticket out the door. The distance from earth to the sun is roughly 150,000,000 km.  Write this number in scientific notation.  Finish up unanswered questions from the hand out.

Name:

Fun facts and examples of scientific notation!

Scientific notation: A number is in scientific notation when it is a number greater than or equal to 1, but less than 10, and multiplied by a power of 10.

Changing large and small numbers to scientific notation:
Ex 1: From the anticipatory set is the number 6,100,000,000 the same as 6.1 x 10^ 9?

1) Start with 6,100,000,000. Make sure students recognize the decimal point at the end of the number

2) Place your pencil where a decimal point should be in order to write a number greater than or equal 1, but less than 10.

3) 6.1 would be a number greater than or equal 1, but less than 10.

4) Count the spaces as you move from the decimal point to the points. (9 spaces)

5) Move the decimal point to where the pencil is at and multiply the number by 10 with and exponent equal to the number of places you have moved, in this case 9

6) So yes indeed, the number 6,100,000,000 the same as 6.1 x 10^ 9

7) Thus 6.1 x 10^ 9 is in scientific notation because 6.1 is greater than or equal to 1, but less than 10 and is multiplied by a power of 10.

Ex 2: Write 0.000007 meters in scientific notation

1) Place your pencil where the decimal point should be moved in order to write the number greater than or equal to 1 but less than 10.

2) 7. Would be a number greater than or equal 1, but less than 10.

3) Count the number of spaces you moved from the decimal point to the pencil. (6 spaces)

4) Move the decimal point to the pencil and multiply by 1/10 with an exponent equal to the number of places you moved.  Remember that (1/10)^ 6 is the same as 

10^ -6.  

5) 7 x 10^ -6 is now in scientific notation because 7 is greater than or equal to 1 but less than 10 and is multiplied by a power of 10.

Converting scientific notation to decimal notation:

Ex 3: Write 1.6022 x 10^ 4 in decimal notation

1) Place your pencil on the decimal point.

2) Count the spaces as you move to the right of the pencil (right if the exponent is positive). Move the same number of spaces as the absolute value of the exponent (add zeros if needed) in this case move right 4 spaces.

3) Put the decimal point after the fourth place

4) Thus 16022. Is in decimal notation

Ex 4: Write 1.6022 x 10^-9

1) Place your pencil on the decimal point.

2) Move left from the pointer (left if the exponent is negative).  Move the same number of spaces as the absolute value of the exponent (add zeros if needed) in this case move 9 spaces to the left.

3) 0.0000000016022 is now in decimal notation

Multiplying numbers in powers of ten:  To multiply powers of ten, (*Hint) you add the exponents.

Ex 4: Find the product of 10^ 2 x 10^ 3 = 10^(2+3) = 10^ 5

Ex 5: (2.7 x 10^ 8) x (5.0 x 10^ 6)

1) Rewrite the problem to group the numbers between one and ten together and the power of ten together. 

2) (2.7 x 10^ 8) x (5.0 x 10^ 6) = (2.7 x 5.0) x (10^ 8 x 10^ 6)

3) = 13.5 x 10^ 14

4) = 1.35 x 10^ 1 x 10^ 14 notice 13.5 = 1.35 x 10^ 1 because you move the decimal point because 15.5 is greater than 10.

5) 1.35 x 10^ 15

Dividing numbers in scientific notation:  To divide one power of 10 by another power of 10, (* Hint) subtract the exponent of the divisor from the exponent of the dividend.

Ex 6: 10^ 8 / 10^ 3 = 10^(8-3) = 10^ 5

Ex 7: (2.41 x 10^ 0) / (7.4 x 10^ 21)

1) Rewrite the problem to group the numbers between one and ten together and the power of ten together.

2) (2.41 / 7.4) x (10^ 0 / 10^ 21)

3) 0.33 x 10^(0-21)

4) 0.33 x 10^ -21

5) 3.3 x 10^ -22 Notice that we had to move the decimal place over a spot to the left to make the number greater than or equal 1, but less than 10 and subtracted one to the exponent.

Try these exercises.

Question:  Why do you think that scientist would use scientific notation in their field of work?

Evaluate this on your calculator 10 x e^30. Does this answer look different from how we write scientific notation on paper? 

     In your own words describe the “short cut” when multiplying and dividing exponents?

Write each amount in scientific notation.

1) 56.7

2) 0.0089

3) 245,000

4) 0.00000145

5) 93,673

6) 0.000003

7) 45,000,000

Write each amount in decimal notation.

1) 4.7 x 10^ 4

2) 1.0 x 10^ -5

3) 7.9 x 10^ -7

4) 3.15 x 10^ -6

5) 6.013 x 10^ -3

6) 8.65 x 10^ 8

Simplify. Write each answer as a power of ten.

1) 10^ 4  x  10^ -3

2) 10^ -5  x  10^ 9

3) 10^ 0  /  10^ 3

4) 10^ -7  /  10^ 6

Express each product or quotient in scientific notation.

1) (7 x 10^ 5)  x  (5 x 10^3)

2) (2.6 x 10^ -4)  x  (3.7 x 10^ 6)

3) (5.4 x 10^ -3)   /  (1.7 x 10^ 5)

4) (9.6 x 10^ -4)  /  (3.4 x 10^ 5)

