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In this lab we found the time it takes for a marble to roll down a 1m long ramp.  We used the time to figure out the speed and the acceleration of the marble.
The independent (manipulated) variable is the angle of the ramp.  The dependent (responding) variable is the time it takes for the marble to travel the distance of 1 m down the ramp.  There were many things that were controlled: the marble, the ramp, the k’nex scaffolding holding the ramp, the timer, the releaser and how the ramp was set up on the k’nex.

If the ramp was long enough and at an angle of 9.09 degrees, it would take_____ seconds for the marble to accelerate from 0 m/s to 10 m/s.

To find the time, I put the values into the formula a= Vf-Vi/t.  Since Vf is 10 m/s and Vi is 0, 10 divided by my acceleration gives me my answer. (answers differ depending on the acceleration your team got at the angle of 9.09 degrees.

On an acceleration graph of Speed vs Time, a marble would create a linear graph (straight line) The reason it is linear is that when I divide the speed by the time of any point on the graph, I get the same answer, showing me that the RATIO of SPEED TO TIME IS CONSTANT.  A straight line on a graph always means that SOMETHING is staying constant.

If I graphed the marble on a Speed graph, when I plot distance against time, it would make a CURVED line getting steeper and steeper.  Since the marble is speeding up, the slope of the line would continue to get bigger and bigger.  The reason the slope is getting bigger and bigger is the RATIO of DISTANCE vs TIME is getting bigger!  If I get a curved line on a graph, I always know that SOMETHING is CHANGING!
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Procedure:





Setup:


This lab will be done in groups of 4


	“Starting Line,” timer, “Finish Line,” recorder.


The distance, marked off with tape, is one meter.


Put the ramp on the lowest level of scaffolding


Adjust the ramp so that the scaffolding is touching the ramp 


directly under the 1 meter mark. 





Gather Data


Record your Lab Station Number.


Roll the marble down the ramp 3 times and record from the “Start” line to the end.  Continue until you have 3 good times.


Raise the ramp to the next level of the scaffolding.


Repeat until you have done all 4 levels of scaffolding.


After all the times are recorded, put the materials back and each member will copy down all the times.














10





Vf





6








5





3





2





m/s





9





8





4





Multiplying the acceleration by the time, will get us (x,y) points that we can graph.





SPEED = ACCELERATION x TIME





We do NOT need to graph all 12 points on each line.  Find ONE point that is as far to the right of the graph that you can that is EASY TO PLOT.  





The scale on the Y axis is 0.5m/s, so look for speeds that are close to multiples of 0.5!  


We are looking for the BIGGEST multiple of 0.5 that we can fit on the graph.





Graph from (0,0) through the point, to the end of the graph.





Label each line with the slope of the line.
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Analysis 


Find the average time for each level.


Find the average speed for each level. (S=D/T)


Multiply average speed by 2 to get Vf.			


Find the acceleration for each # of books.	A= (Vf-Vi)/T	(Vi=0)


Make an acceleration graph showing level 2 & 4.











Materials:  


Marble	K’nex scaffolding		Ramp 	Stopwatch			








Purpose:  Determine how the angle of a ramp affects the speed and acceleration of a marble.
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Analysis: Part 1
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--Inclined to Roll--








Marbles may fall onto the floor.
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Observations
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Sample Data
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Record your LAB STATION 
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Turn In:


Page 1: Rubric Checklist.


Page 2: Directions.


Page 3: Observations and analysis


Page 4: Your written conclusions on binder paper.
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Conclusion


On a separate paper, answer the following questions in complete sentences:





What did we do in this lab?








What were the independent variable, the dependent variable, 			         and what variables were controlled?











What does increasing the height of the ramp do to �the acceleration? 








If the ramp was long enough, and at an angle of 9.09, how long would it take the marble to accelerate from rest to a final velocity 10 m/s? Use the formula for acceleration, and solve for TIME.  Explain.











On your acceleration graph, are your lines linear (straight) or nonlinear (curved) and tell me WHY.


      If we made a speed graph, would the lines be linear (straight) or nonlinear (curved) 	and tell me WHY.











Be sure to review the handout with the checklist on the requirements for a lab write up.


Turn In:


Page 1: Rubric Checklist.


Page 2: Directions.


Page 3: Observations and analysis


Page 4: Your written conclusions on binder paper.





Analysis 


Find the ____________________ for each angle


Find the ____________________ for each angle. (S=D/T)


Multiply _______________ by __________ to get _________.		


Find the ______________ for each angle.	A= (Vf-Vi)/T


Make an _______________________ showing Level 2 and 4.











Materials:  


_____________  _____________  _____________  _____________		








Purpose:  Determine how the ______________ of a ramp affects the 			_________ and ____________________ of a marble.





�





__________________ may fall onto the floor.





Procedure:





Setup:


This lab will be done in groups of ______


	“Starting Line,” timer, “Finish Line,” recorder.


The distance, marked off with tape, is _________________.


Put the ramp on the lowest level of _____________________.


Adjust the ramp so that the scaffolding is touching the ramp 


_______________ the ____________________. 





Gather Data


Record your ____________________________.


Roll the car down the ramp ____ times and record from the “Start” line to the end.  Continue until you have ______good times.


Raise the ramp to __________________of the scaffolding.


Repeat until you have done __________________of scaffolding.


_________all the times are recorded, put the ____________ back and each member will copy down all the times.














--Inclined to Roll--








Conclusion


On a separate paper, answer the following questions in complete sentences:





What did we do in this lab?


What were the manipulated variable, the responding variable, and what variables were controlled?


What does increasing the height of the ramp do to the acceleration? 


If the ramp was long enough and at an angle of 9.2*, how long would it take the marble to accelerate to 10 m/s? Use the formula for acceleration, and solve for TIME.  Explain.


On your acceleration graph, are your lines STRAIGHT or CURVED, and tell me WHY.  IF we made a speed graph, would the lines be STRAIGHT or CURVED and tell me WHY.





Be sure to review the handout with the checklist on the requirements for a lab write up.








