Lesson Title: Bigger Isn’t Always Better
Grade: 9-10 Math A Review
Topic: Determining Products and Quotients with Scientific Notation

Materials:  Chalk Board, Chalk, Pencils, Paper, Worksheet, Calculators

Resources:  Previous Math A Exams June 2002 through January     

              2007, Textbook, Algebra 1, Glencoe Mathematics
Lesson Overview: Students will actively participate in solving   

             scientific notation problems involving quotient and product operations, 

             both on paper and with the use of a calculator.  

Lesson Objectives:

· Students will evaluate products and quotients in Scientific Notation.

· Apply their knowledge of properties of exponents and signed numbers.

· Students will justify their answers orally or in writing.

· Students will come to value Scientific Notation as a useful way of simplifying computations of very large numbers.

NYS Standards Addressed:

· 3A. Use of addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

· 3B. Use integral exponents on integers and algebraic expressions.

· 2C. Apply the properties of real numbers to various subsets of numbers.

Anticipatory Set: (Approx. 5min)

           Write the following on the board before students arrive:  During 

           the year 2000, 1,650,000,000 credit cards were in use in the 

           United States. During that same year, $1,540,000,000,000.00 

           was charged to those cards. What is the average dollar 

           amount charged per credit card?   

            Ask the students how they would go about solving this 

           problem. They should divide $1,540,000,000,000.00 by 

           1,650,000,000 to arrive at the answer.  At this point, it should 

           become apparent that working with extremely large numbers is 

           difficult. We can now move to the developmental activity, and 

           show the students a more efficient way of calculating the 

           answer through the use of Scientific Notation. Students will revisit this 

           problem and solve it as the closing activity.
 
If the students begin to put the numbers into scientific notation, great! Let 

           them work through the problem that way and when the 

           problem is revisited they can justify their answer.
Developmental Activity: (Approx 10 min)


Distribute the worksheet to the students (The first two problems on the 

           worksheet are the two examples worked out below). Ask the students if 

           they can compute problem 1 on the worksheet. If they can, ask them to 

           explain their reasoning and justify their answers as they work through the  

           problem. If they can not, write problem 1 on the board, and guide 

           the students through the process of solving the problem, asking him/her 

           what they would do next, etc. After the problem 

           has been solved on paper, ask the student to verify the answer on the 

           calculator.  Ask the student to compare and contrast any similarities or 

           differences in the way the expression looks on paper and on the viewing 

           screen of the calculator. If the student has difficulty entering the problem 

           into the calculator, guide them trough this process, or ask if another 

           student can help him/her. Follow the process above for question number 

           2. 

           NOTE: The properties listed along side of the problem computations do 

              not necessarily need to be presented to the students and can be used 

              entirely as reference.


Multiplication with Scientific Notation:

Evaluate:   (5 x 10-8) (2.9 x 102)   



     = (5 x 2.9) (10-8 x 102)                 Commutative and Associative 

                                                                               Properties



     = 14.5 x 10-6                                 Product of Powers


     = (1.45 x 101) x 10-6                     14.5 = 1.45 x 101


     = 1.45 x (101 x 10-6)                     Associative Property


     = 1.45 x 10-5 or 0.0000145          Product of Powers

 Division with Scientific Notation:


 Evaluate:    1.2789 x 109
                               5.22 x 105


     = (1.2789 )  x  (109 )
                               (5.22)          (105)                       Associative Property


     = 0.245 x 104                                 Quotient of Powers


     = (2.45 x 10-1) x 104                        0.245 = 2.45 x 10-1


    = 2.45 x (10-1 x 104)                       Associative Property


    = 2.45 x 103 or 2450                       Product of Powers

As the students work through each problem stop and clarify any 

           misunderstandings the students may have. The following may be helpful:    
                      Rule for Multiplication - When you multiply numbers with scientific notation, 

                           multiply the coefficients together and add the exponents.  The base will remain 10.

                     Rule for Division - When dividing with scientific notation, divide the coefficients and 

                           subtract the exponents in the denominator from the exponents in the numerator. 

            The base remains 10.                                 

Independent Practice: (Approx 15min)

Have students continue working through the rest of the problems on the worksheet. Have them compute the answers by hand and check them on the calculator.  Tell the students that these problems have been taken from previous Math A exams, and can be the sort of questions they can expect to see when they take the exam. 
Closure/ Assessment: (Approx 5-10 min)

After the students have worked through the problems return to the Anticipatory activity and have the students solve the problem now that they have a working knowledge of scientific notation.  Have them justify their answer and/or explain the process of arriving at the answer either written or orally. 

1.  Evaluate: (5 x 10-8) (2.9 x 102)   

2. Evaluate:   1.2789 x 109
                            5.22 x 105             

The following Scientific Notation problems were taken from previous Math A exams:

3. If the mass of a proton is 1.67 × 1024 grams, what is the mass of

     1,000 protons?

      (1) 1.67 × 1027 g            (3) 1.67 × 1022 g

      (2) 1.67 × 1023 g            (4) 1.67 × 1021 g

4. What is the value of   6.3 x 108   in scientific notation?

                                            3 x 104
     (1) 2.1 x 10-2                    (3) 2.1 x 10-4
     (2) 2.1 x 102                      (4) 2.1 x 104
 5. If 3.85 × 106 is divided by 385 × 104, the result is

      (1) 1                                    (3) 3.85 × 102
      (2) 0.01                               (4) 3.85 × 1010
6. If the number of molecules in 1 mole of a substance is 6.02 x 1023,    

      then, the number of molecules in 100 moles is

     (1) 6.02 x 1021                  (3) 6.02 x 1024
     (2) 6.02 x 1022

      (4) 6.02 x 1025
