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Tootsie Roll Pop - How Many Licks does it take?
Date Assigned: 
Monday, January 9, 2012
Date Due:

Table of values due Friday, January 13, 2012



Final Project Write-Up due Wednesday, January 18, 2012
Total Points:

50 points

Objective:
In this activity you will determine the rate of change of volume of a Tootsie Roll Pop (TRP) as you consume it. 

Equipment: 
Tootsie Roll Pop 

String or Dental Floss & Ruler 

Graphing Calculator or Spreadsheet 

Data Collection: 
• Step 1: Determine the initial circumference of the TRP and calculate the radius. (Assume it is a perfect sphere.) 

• Step 2: Place it in your mouth and carefully suck for 30 seconds. 

• Step 3: Measure the circumference and record.

• Step 4: Repeat step two and three a total of 10 times after the initial reading.

• Step 5: Record your measured data in a table, and add columns that calculate the radius and the volume. 

Data Analysis: 
• Step 1: Graph a scatter plot of the radius as a function of time to see how the radius changes with time. Use this graph to determine the rate of change of the radius (dr/dt) of the TRP from your mouth power.  (Determine the equation of the trend line for your data).

• Step 2: Graph the volume as a function of time so you see how the volume can be modeled as a function of time.  Determine the equation of a trend line that best fits this data.

• Step 3: Use your estimated value of dr/dt and what you learned about related rates to determine a general formula for the rate of change of the volume of the TRP. 

• Step 4: Using your data and formula, predict 
[image: image2.wmf] at t = 5 minutes.

• Step 5: Using your data, predict how long it will take for the volume of the TRP = 0.  You have some flexibility in your answer, considering there is a tootsie roll in the center, but you must support your answer.

Project Write–Up:
Each Student is responsible for a printed lab report containing the following information:

· Cover page (Title of Lab, Name, Date, Teacher Name, & Graphic)

· Hypothesis (2-3 sentences stating what you “hypothesized” would be the lab’s outcome, i.e. what relationship are you trying to prove.)

· Procedure (direct the reader through the steps taken to successfully reproduce the experiment….bullet form is preferred) You may use portions of this document.

· Materials (list all materials used in the course of this experiment.)

· Data (show all data collected, tables, charts, etc.) & Data Analysis (make an overall analysis of what your data shows… can you draw any conclusions from the data alone?) You may use portions of this document.
· Calculations (display ALL calculations performed over the course of the lab) If you have used the spreadsheet or graphing calculator to perform calculations, you must list what formulas are in each column.

· Graphs & Descriptions (all graphs need to be clearly titled, labeled, and fully explained, i.e. what does the graph show you? How does it help to make a final conclusion?)

· Conclusion A well-known calculus text states that when sucked a TRP gives up volume at a rate of 0.8 cubic centimeters per minute.  Based on your experiment, comment on the reasonableness of this value (percent error).  Discuss any assumptions made and/or any difficulties you had, that may contribute to the reasonableness.  

NOTE: This lab report should stand on its own.  The instructor should not have to look at a copy of the instruction page in order to understand what is happening.
Name _________________________________

Tootsie Roll Pop - How Many Licks does it take?

Grading Rubric

Item





Points Possible


Points Earned


Data Chart





5



_____________


Turned in on time


Accuracy

Cover Page





1



_____________

Hypothesis





2



_____________

Procedure





5



_____________

Materials





2



_____________

Data






10



_____________


Show charts, tables



Clearly titled, labeled



Fully explained


Data analysis

Calculations




15



_____________


Regression lines for r, V


General formula for dV/dt


dV/dt at t = 5 min


Prediction for V = 0

Conclusions





5



_____________
Formatting and Grammar


5



_____________


Correct grammar


Organization of information


Total Points





50



_____________
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