Tying Knots
Objective: Students will find a linear model to fit data.


Students will compare and interpret different slopes and intercepts in a context
Approximate time: 1-2 days depending on time spent on calculator instructions.

Materials: One piece of rope with taped ends for each group.  (The ropes should be of 2 or 3 different diameters and 2 or 3 different lengths so that some ropes have equal length, others have equal diameters, but none match on both attributes.)  One meter stick or tape measure per group.

Summary: Students will tie a series of uniform knots in a length of rope.  They will record the length of the rope and the number of knots.  They will predict the shape of the graph before collecting data, and find a linear function to fit the graph after collecting data.  They will interpret the meaning of the slope and the y-intercept of their line and compare them to lines from other ropes..

Procedure:

1. Hand out a length of rope and a meter stick or tape measure for each group.
2. Hand out the student activity sheet and have students complete it down to the prediction graph.  Check individual groups on their interpretation of dependent and independent variables.  Discuss some of the predictions before proceeding.  Look for things like “Is the graph going down?  Why is the graph going down?  Do we know where the graph starts?  Is the graph changing at a steady rate?
3. Have students complete the activity sheet.
4. Compare some of the equations and graphs from related ropes (same length or same diameter) on the overhead calculator.

5.  Have groups (or individuals) write their equation and questions on a file card to trade with another group (or individual).  Groups (or individuals) should check their solutions with the problem’s creator.
Tying the Knot!

Materials: one length of rope and 1 meter stick per group

Measure the length of the rope in centimeters. ____________

We are going tie a series of uniform knots in the rope and measure the length of the rope after each new knot.  

What variables should we record? _______________ and _________________

Identify the variables as dependent and independent.  

Dependent variable = _______________
Independent Variable = _______________

Label the axes on the graph below and draw a prediction of what you think the graph of the data will look like.
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Tie the knots, measure the rope, and record your data in the table below.
	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Enter the data into your calculator, set up the Stat Plot, and set the Window to make a graph.
Find a linear equation that models your data.  Show your work.

What is the y-intercept of your linear model and what does it mean in this situation?

What is the slope of your linear model and what does it mean in this situation?

Write two questions about the number of knots or the length of your string that could be answered using your linear model.  Solve the two questions.

Find another group with the same original rope length that you had.  Compare equations.  What do you observe?

Find another group with the same diameter rope that you had and compare equations.  What do you observe?

