Counting Sand

Teacher Directions
Synopsis

Students estimate the number of grains of sand that are in a baggie by using exponents.  Students use the same model to write an exponential equation and begin to explore the idea of logarithms through guess and check.
Main Standards

12.0*
Students know the laws of fractional exponents, understand exponential functions, and use these functions in problems involving exponential growth and decay

11.1* Students understand the inverse relationship between exponents and logarithms, and use this relationship to solve problems involving logarithms and exponents

Materials

Copies Counting Activity Sheet.

Rulers (to cut the sand)

Baggies of Sand (1 per group)

Calculators

Butcher paper (optional)
Teacher Directions
Break up the class into groups of 4. Give each group a baggie of sand. You may want them to put a piece of butcher paper on their table to help keep it clean. Prior to passing out their activity sheet, have student teams come up with their estimate of how many grains of sand they think are in the baggie.  

Pass out the activity sheet, Counting Sand.  Have them take a silent minute and fill out the first part and then you may want to model steps a-d for a few cuts.  Stress that they make sure to keep track of how many cuts they have made.  Have them complete #1-6.

When most groups have completed up to #6, have students share their answers.  Discuss how 1 grain of sand makes a “large” difference in the number of grains of sand (that is because it is an exponential relationship).

Have student teams continue to “Extending Your Thoughts”.  Students will be asked to write an exponential equation (decay).  Students can use guess and check on #8 to find out the number of cuts.  When team have completed, have them share their answers.  Some questions to bring up during the discussion:

#8, Would be useful to not have to guess and check for the answer? Note: This is a good lead in to the use of logarithms to finding answers. 

#9, In a generic equation 
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, what does the a represent (initial value) what does the letter b represent (the rate of growth/decay)?
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Counting Sand
Your group will be given a baggie full of sand.  Your group’s goal is to find out how many grains of sand are in the baggie. First make a thoughtful estimate of how many grains of sand you think are in the baggie.


ESTIMATE:  

Explain the method that you used for your estimate:

Try the following method of estimating the number of grains of sand that is in your baggie of sand. 

a. Carefully pour the sand onto a piece of paper.  

b. With your ruler, shape the sand into a symmetrical pile.

c. Take your ruler, push off half of the sand out of the way (off to the side).

d. Take the remaining sand and shape the sand into a symmetrical pile.

Carefully repeat steps b-d until you have a small enough amount of sand to actually count the number of grains.  IMPORTANT:   Keep track of how many times you have cut the grains of sand in half prior to counting.
1. How many grains of sand did you have at the end? _____________

2. How many grains of sand were in the second to the last cut (assuming that you were cutting the sand exactly in half)?_____________

3. How many grains of sand were in the cut before that?______________

4. Using this information and the assumption that you were cutting the sand into equal amounts every time, how much sand was in the pile at the beginning of the experiment?  Show your calculations below:

5. Compare your answer with the estimate you made.  Which method do you think is more accurate?  Why?

6. Suppose you had ended up with one more grain of sand at the end. What would the estimate for the original amount of sand be?  Does it make a big difference?   

Extending Your Thoughts

1. Suppose you know that you have a bag full of 6 million grains of sand.  You decided to use the same method to work your way down to a “countable” number of sand.

2. How many grains of sand would there be in the pile after the 3rd cut?

3. How many grains of sand were in your pile after the 10th cut?  

4. How many grains of sand would there be in the pile after the 120th cut?

5. How many grains of sand would there be in the pile after the nth cut?

6. Use the previous question to write an equation with S as number of grains of sand and n being the number of cuts:

7. Using your equation and a calculator, how many cuts will you need to have 375,000 grains of sand in your pile?

8. How many cuts will you need to have at most 10 grains of sand in your pile?

9. How would your equation change in #6 if you were to start with 8 million grains of sand, but made cuts in thirds?   Write the new equation below

Name _______________________________________    Date____________  Per.__________
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