Name: __________________________
Period: ______________

Relationships between Data[image: image1.wmf]
Most students will agree that the longer they ​​​​________________ for tests, the _____________ they score.  In other words, test grades seem to be related to the amount of __________ spent ____________.  If two ___________________ are related, one variable ________________on the other.  One variable is called the ___________________ variable; the other is called the _________________ variable.  If test grades and study time are related,

What is the independent variable?___________________________

What is the dependent variable? ____________________________

One of the simplest types of relationships is a _______________relationship.  In linear relationships, the independent variable will cause a ________________ in the dependent variable.  This change can be shown in a __________ graph and the change can be ___________________ by the line graph.  In this experiment you will investigate how a graph can be used to _______________the __________________  between the stretch of a rubber band and the force or _______________stretching it.

Strategy

You will __________________ the effect of increasing forces on the length of a rubber band.

You will __________________ the results of the experiment using a line graph.

You will __________________the relationship by reading the graph.

Hypothesize how the stretching of a wider rubber band will differ from the stretching of a thinner rubber band. ______________________________________________________________________________
Questions and Conclusions – Answer in complete sentences.
1. What do the graphs describe about the relationship between the width of a rubber band and the distance it stretches?

2. What does the steepness of the line of the graph measure?  (Hint – the steeper the line the more the rubber band will what?)

3. How is the steepness of the graph related to the width of the rubber band?

4. How is the flexibility of the rubber bands related to their widths?

5. If someone were looking at your graph, where would they look to determine the length of the rubber band when it is not stretched?

6. Use the graph to predict the length of each rubber band if a 450 gram mass was used to stretch the rubber band
a. ________ thin

b.  ________ middle 
     c. ______thick

7. List the steps of how you would use the stretching of one of the rubber bands to measure the mass of an unknown object?

Materials

Ring stand with Test tube clamp attached
Several heavy books

3 rubber bands, equal length, different widths

Metric ruler

Box of masses

Something to prevent masses from dropping on floor

Procedure

1. Set up the ring stand, test tube clamp, and books as demonstrated by the teacher.  Set up the mass protection system using a backpack or other.

2. Choose the narrowest rubber band.  Measure the width of the rubber band in mm and record in the data table.

3. Hang the rubber band from the test tube clamp.

4. Measure the length of the rubber band as it hangs from the clamp. Record this length in the 0 mass row in the table.
5. Attach the 100-gram mass to the bottom of the rubber band.  Measure the length of the stretch rubber band.  Record this length as 100 mass.

6. Continue adding mass 100-grams at a time, measuring the length of the rubber band after each 100-gram addition.  Record all data in table.

7. Repeat steps 2-6 using the other two rubber bands.

Data Table – Length of rubber band stretch in centimeters

	Mass (g)
	______ mm width of rubber band
	______ mm width of rubber band
	______ mm width of rubber band

	0

(flat rubber band)
	
	
	

	100
	
	
	

	200
	
	
	

	300
	
	
	

	400
	
	
	

	500
	
	
	

	600
	
	
	

	700
	
	
	

	800
	
	
	


Graphing Data
Graphs are used to show the relationship between variables.  This graph will show how the width of a rubber band affects how much a rubber band will stretch with a certain force (mass = force). 
· The independent variable is the known mass used to stretch the rubber band. 

· The dependent variable is the length the rubber band was stretched.
1.  Plot all three rubber bands on the graph.  There will be a separate line for each rubber band.  (use 3 different colors, one for each rubber band)
2.  Add labels on the x-axis and the y-axis as well as a title for the graph.
· The independent variable is plotted on the x-axis, which is the horizontal (side to side) axis.   

· The dependent variable is plotted on the y-axis, which is the vertical (up and down) axis. 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


