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Drops on a Penny Lab
PART 1: Drops on a Penny Lab (complete as a group)
Obtain a beaker of water with 50mL of tap water, a penny, a plastic pipette, a soap bottle, a calculator, and a ruler.  Complete the following activity for Part 1, and then use a biology textbook to answer the following questions about the importance of water to living things for Part 2. During Part 1, when you/your group is/are waiting for the rest of the class, begin working on Part 2.
1. Load up your pipette with water and squeeze out a few single drops of water onto your desk to see how large the drops are, and if they are the same size.  Describe what you observed below.

2. How many drops do you predict you will be able to drop onto your penny before it overflows?  ​​​​​________

3. Create a DETAILED protocol (an instructions list) for this lab, and write it below.  Number each step in the process you designed.  (Be very specific about exactly what you did, who did it, how they did it, what the set-up looked like, etc.)
4. Now complete the experiment twice (two trials) using your group’s protocol.  Make sure you accurately recreate your protocol for both trials!   

a. Trial 1:  How many drops of water DID your penny hold before water overflowed? ________

b. Trial 2:  How many drops of water DID your penny hold before water overflowed? ________

5. Appoint a group member to put the data you obtained from both trials on the whiteboard.  
6. Quickly read through the Box-and-Whisker Plot handout, and summarize below what box-and-whisker plots can reveal about a range of numbers.
7. Next, take the class data and create a box-and-whisker plot below.  Be sure to use a ruler, show all work, and then label each part of the plot, using our classes’ data from the whiteboard.

8. Describe what the plot created in #7 tells us about the class data.

9. As a class, thinking of the various protocols we used, discuss several factors that can explain the range we saw in the data.  List the factors the class comes up with below.

10. As a class, design a revised protocol that will help limit some of the factors we listed in #9.

11.  Using the revised protocol, now complete the experiment a second time, again using two trials.  Make sure you accurately recreate your protocol for both trials!   

a. Revised Trial 1:  How many drops of water DID your penny hold before water overflowed? ________

b. Revised Trial 2:  How many drops of water DID your penny hold before water overflowed? ________

12. Appoint a group member to put the data you obtained from both trials, using the revised protocol, on the whiteboard.  

13. Next, take the revised class data, using the revised protocol, and create a new box-and-whisker plot below.  Be sure to use a ruler, show all work, and then label each part of the plot, using our classes’ data from the whiteboard.

14. Compare each of the quartiles from the box-and-whiskers plot created in #7 with the plot created in #13.  What does this tell us about the effects of revising protocols?

15. Again, using the revised protocol, complete the experiment a third time, again using two trials.  This time, however, add 10 drops of soap from the bottles located at the lab stations, to 50 mL of water in a beaker, and mix it thoroughly with your pipette.  This will be called “revised protocol PLUS SOAP.  Make sure you accurately recreate the revised protocol for both trials!   

a. Revised Trial 1:  How many drops of water DID your penny hold before water overflowed? ________

b. Revised Trial 2:  How many drops of water DID your penny hold before water overflowed? ________

16.  Next, take the revised class data, using the revised protocol PLUS SOAP, and create a new box-and-whisker plot below.  Be sure to use a ruler, show all work, and then label each part of the plot, using our classes’ data from the whiteboard.

17.  Compare each of the quartiles from the box-and-whiskers plot created in #13 with the plot created in #16.  What does this tell us about the effects of soap on the ability of a penny to hold water?  What do you predict the soap is doing?
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