PreCalculus
Dealing with Apples

In this lab, we will continue our exploration of spheres. You will perform this investigation as part of a group (look around the room), and your group will submit one write-up. You should keep a copy of the group products that you were involved in, for the record, and for your Portfolio. 

1. Collect 7 apples of varying sizes from small to large. The data you collect will need to be associated with each individual apple, so you will need to identify/label each apple.

2. Collect the mass in grams and the volume in cubic centimeters by displacement in water for each apple. Use the fact the one milliliter of water equals one cubic centimeter.

3. Determine the radius of each apple so that you may also calculate the volume. Assuming it is a sphere, we will use the formula for the volume of a sphere.

4. We also would like to explore surface area for these apples, so you will need to measure it by removing the scab from the apple and placing it on a grid of know size and counting the spaces covered. These values should be converted to square centimeters.

5. Now use the formula for the surface area of a sphere to calculate the surface area.

6. You should now have the following data in list for the 7 apples:

	Apple

Name
	Radius

(cm)
	Mass

(g)
	Volume

Measured

(cm3)
	Volume

Calculated

(cm3)
	Surface Area Measured

(cm2)
	Surface Area Calculated

(cm2)

	
	
	
	
	
	
	

	
	
	
	
	
	
	


7. Density is defined as mass dived by volume. If the material was water, it has a mass of one gram for each cubic centimeter and so has a density of one gram/cc. Do you think the apple has a larger or smaller density? Why?


8. If we look at various graphs (Scatter Plots) of the data we might see some expected patterns. Produce the following graphs:

	X-Axis:
	Y-Axis:

	Volume (Measured)
	Mass

	Volume (Calculated)
	Mass

	Radius
	Mass

	Radius
	Surface Area

	Volume (Calculated)
	Volume (Measured)

	Surface Area (Calculated)
	Surface Area (Measured)

	Surface Area
	Volume


In the above graphs, when it is not indicated, use either Calculated, or Measure values. Pick the ones that you feel more confident in. Indicate on the graph/printout, which variables were used.

9. We can collect the density in our experiment several ways. 

A) Do a Linear Regression on the first and second graphs done above. The slope will be the density.

B) Make a new list by dividing each mass by the individual’s volume. Make two lists one for measured volume, and one for calculated volume. Do 1-Var Stats on each list to get the mean density.

10. Compare the 4 numbers that you obtained for density in part 9. 

11. Look at the other graphs from part 8 and identify the functions associated with each by doing the appropriate regressions. See anything here? How about with the Equation of Slopes?

12. To see how far we are off on the density, calculate the percent error. Use the value from the slope of the best line (Volume vs. Mass) as the True density.

13. Now we would like to compare the Calculated and Measured volumes and surface areas. To do this we will perform a 2-Sample T-test, and use the 95% confidence level. 
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