CURRICULUM EMBEDDED PERFORMANCE TASK MATRIX—NINTH GRADE HIGH SCHOOL SCIENCE (CAPT)
	PARAMETER
	STRAND II:  CHEMICAL STRUCTURES AND PROPERTIES

	EMBEDDED TASK TITLE
	SYNTHETIC POLYMERS

	YOUR TASK
	You and your lab partner will design an experiment that investigates a stress-strain behavior among various plastic products made of the synthetic polymer polyethylene.

	RESEARCH QUESTION
	The Drop Dart Test

Of Name Brand Plastic Wrap #1, Name Brand Plastic Wrap #2, 
and Generic Store Brand Plastic Wrap which polyethylene wrap will have highest puncture resistance?

	HYPOTHESIS/PREDICTION
	If a (120 g dart (i.e., long bolt) is dropped from varying heights (cm), then the Generic Plastic Wrap 

will exhibit the least puncture resistance [mass (g) x height (cm)] because it is the least expensive.

	EXPERIMENT

INDEPENDENT VARIABLE
	Drop Dart Test Height (cm)

	EXPERIMENT

DEPENDENT VARIABLE
	Puncture Resistance (g x cm)

	CONTROL EXPERIMENT
	N/A

	VARIABLES THAT MUST BE KEPT CONSTANT
	Same dart (i.e., the same mass in g), same 

surface area of plastic wrap, same person securing the plastic, same angle of drop 

(i.e., perpendicular to plastic), and the same gravity (just drop the dart; do not throw or propel it in any way).


An Example of an Industrial Drop Dart Tester

(
Quailitest Drop Dart Tester—Series DX-8000 Dart Impact Tester (www.worldoftest.com)
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Learning Objective: 

Students will investigate a synthetic polymer (polyethylene) and how the polymer can be processed to produce products with different characteristics.
Synthetic Polymers





       Student Materials

Polymers are large molecules consisting of chains of small molecules called monomers joined together in a repeating pattern.  In the early 1900s, scientists began to understand the chemical makeup of natural polymers and how to make synthetic polymers with properties that complement those of natural materials.  One simple synthetic polymer chemists developed is polyethylene.  They developed it by repeating units of the monomer ethylene (H2C=CH2).  Polyethylene is a very large, zigzag-shaped molecule. One small part of a polyethylene chain is shown below.  
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Chemists and engineers have learned to process and modify molecules of polyethylene in different ways to manufacture common household products with a variety of characteristics.  Polyethylene is used to make plastic trash bags, dry cleaning bags, milk jugs, soda bottles, and plastic wrap.  In industry, materials made from polyethylene are tested for what are called “stress-strain behaviors.”  Stress-strain behaviors include: 

· Tensile strength - the amount of pulling force placed upon a material before it breaks

· Abrasion resistance - toughness of material against scraping, scuffing or scarring

· Puncture resistance - ability of a material to keep falling objects from perforating (breaking through) the surface
In this laboratory you will be conducting a drop dart test that to quantify the stress-strain behavior of puncture resistance (g x cm).

You have been provided with the following materials and equipment.  It may not be necessary to use all of the equipment that has been provided.  

Suggested materials:

Reynold’s Plastic Wrap 




Stop and Shop Plastic Wrap  




Saran Wrap












Metal can



1 dart (i.e., long bolt)
1 meter stick

Safety goggles

Rubber bands
Puncture Resistance (g x cm) Data Table
[Mass of the Dart (Bolt) was 120 g]
	(Independent Variable)

Plastic Wrap Brand
	Dependent Variable

Trial #1

Dart Drop Height to Puncture the Plastic Wrap (cm)
	Dependent Variable

Trial #2

Dart Drop Height to Puncture the Plastic Wrap (cm)
	Dependent Variable

Trial #3

Dart Drop Height to Puncture the Plastic Wrap (cm)
	Dependent Variable

3 Trial

Average

Trial #3

Dart Drop Height to Puncture the Plastic Wrap (cm)
	3 Trial

Average

Puncture Resistance

(g x cm)

	Name Brand Plastic Wrap #1
	11.5
	13.5
	12.5
	11.5
	120 g x 11.5 cm =
1380 g ( cm

	Name Brand Plastic Wrap #2
	30
	34
	38
	34
	120 g x 34 cm =

4080 g ( cm

	Generic Store Brand Plastic Wrap
	36
	38
	40
	38
	120 g x 38 cm =

4560 g ( cm
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QUESTIONS
1. Use the graph and data table to describe the relationship between puncture resistance and brand of plastic wrap.

2. Was the hypothesis (prediction) supported? Explain!
3. Does the procedure listed below have enough information to carry out a valid experiment with all variables held constant? If NO explain what else you need to do to ensure accurate and precise data collection.

· Put 3 different brands of plastic wrap over 3 different sized metal cans

· Drop 3 different sized darts (bolts) onto the plastic covered cans from a height of 

             20 cm

· Do the g x cm calculations

· Record the data and then graph the data using a line graph
· Draw a conclusion using quantitative data

4. In terms of validity why is the 3 trial average better than a single trial?

5. Identify 4 variables that were held constant in the solar cooker experiment.

6. Explain why it is important for these variables to be held constant.

7. Why do we use a bar graph in lieu of a line graph for this experiment?

8. Why do you think they test plastic wrap for the stress-strain behavior we call puncture resistance
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