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Design Challenge

Your team has been challenged to design a new coffee cup that will keep coffee warm.

The winner of the challenge will be the cup that keeps coffee warm the longest. 

Requirements

· The cup must hold at least 190ml

· You must use only the material provided.

Submission Requirements

· Diagram of the cup showing all important dimensions

· Calculations proving that the cup holds 190ml

· The completed assignment “Exploring Exponentials”
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Provide a “Good Copy” of your design below showing all necessary dimensions.
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Exploring Exponentials – Hottest Cup

Investigating the cooling rate of hot water

Your “cup” must be ready to hold water before completing this assignment.

Your teacher will help set up the TI-nSpire calculator so you can capture the data.

1. Copy the first 10 points from the table of values that measures Time (seconds) vs. Temperature:

	Time, t (seconds)
	Temperature

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


1. Sketch the graph in the space below:

[image: image5.bmp]
2. What kind of relationship seems to exist between time and temperature? Justify your answer. 

3. Determine the rate of change of temperature in this data using finite differences. You may wish to add a column to the data table to record your results. What does this tell you about the data? 

4. Perform a regression analysis of the data on your graphing calculator using linear, quadratic, and exponential models. Record your results below giving the equation for each model. Sketch a graph of each model along with the data points. 
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Linear Equation: ____________
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Quadratic Equation: ____________

[image: image8.png]




Exponential Equation: ____________

5. Which model best represents this data? Justify your answer. 

6. Use your best model equation or graph to answer the following questions. Show your work.
	a) What will be the temperature after 400 seconds?


	b) How long will it take for the temperature to drop to 35 degrees?


	c) using your graph what appears to be the lowest temperature the water will reach?




	Criteria
	Level 4
	Level 3
	Level 2 - 1

	Measurement Calculation for Volume of the cup.
	Strategy to find the volume of the cup is clear and all calculations are correct. 
	A strategy to find the volume of the cup is present and calculations are mostly correct
	The strategy to find the volume of the cup is unclear and errors in calculations are present.

	Finding Regression curves and equations
	Appropriate regression curves and equations are present for all three types of relations
	Regression curves and equations are present.
	Regression curves and equations have errors and or missing.

	Interpretation of results
	Clear reasoning is provided for the student’s choice of regression. Appropriate conclusions are made.
	Somewhat appropriate conclusions are present
	Inappropriate conclusions are made.


Calculator Instructions – Teacher

On the day your class will collect the data you will need.

· A TI-nSpire calculator for each group

· Vernier Easy Temp (EZ-TMP) thermometer 

· Kettle to warm the water

· Measuring cup to measure 190ml.
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1. Setup the calculator to track the temperature for 15 minutes. 

2. Plug in the temperature probe. A window like below will appear
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Hit Menu – Experiment – Collection Mode – Time Based to set up the data collection. 

[image: image11.jpg][2: Show Linear (a+bx)
13: Show Median-Medi
|4: Show Quadratic

5: Show Cubic

16: Show Quartic

17: Show Power

18 Show Logarithmic
/A Show Sinusoidal

B: Show Logistic (d=0)
C: Show Logistic (d#0)

=5 T: Plot Type v
5 2: Plot Properties v

leb-alex v R[]

1: Show Linear (my+b)

an | Movable Line

Function
ression [
Value

ph Trace





[image: image2.png];ction Setup
Jp Sensors
inced Setup

2: Events With Entry
3: Selected Events

4: Photogate Timing
5: Drop Counting





9. Use the cursor and click on the x-axis and y-axis to add the time and temperature data respectively. 

10. 
11. Select the appropriate regression by hitting Menu – Analyze – Regression – Show Exponential. 

12. Students can use the regression equation or the Graph Trace (Menu – Analyze – Graph Trace) to answer the final questions on the assignment.







Make the settings the same as below to track the temperature for 15 minutes. Hit Enter.
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When the probe is in the hot water allow the temperature to “Max Out”. Hit the little button that looks like a “play” button. Allow for 15 minutes.


Click the save button








Click the Home button                then add a graph page.





You should see your data scattered.
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