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Constant Velocity Tubes: Using displacement vs. time graphs

Purpose: To investigate the relationship between displacement over a period of time and to generalize a working formula.

Materials: Constant velocity tube, meter stick, stopwatch
Pre-lab questions

1. If you have a graph with a straight (linear) slope, how exactly would you determine the slope mathematically?
2. What type of mathematical property ( addition, subtraction, multiplication, or division) is used to find the slope?
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3. Therefore, if you are given the following graph,  (D = Distance and T = time)

How would you find the slope?
Slope =






 

Procedure (Complete 2 different tubes)
1. Obtain a tube that is covered at one end. 

2. Have one person hold the tube so that the bubble is at the end of the tube under the covered end.

3. Chose one person to be the timer and when the timer says, "go", invert the tube so that it is completely vertical.

4. Time how long it takes the bubble to reach a height of your choice.

5. Measure and record the time it takes for the bubble to reach this point from the bottom (covered) end.

6. Complete the above procedure for at least 5 trials (including the one you just did) with one trial being the point at the very top.

7. Be sure to record the color of the tube you use.
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Data Analysis: 

1. Using Graphical Analysis, place TIME on the X-axis and DISPLACEMENT on the Y-axis.
2. Perform a linear regression (slope) for your lists and write down the equation that they give you in the form of y = mx +b.
EQUATION =






EQUATION =





3. What 2 things did the calculator have to divide to find the slope of your graph?

4. What variable was the RISE in this experiment?

5. What variable was the RUN in this experiment?

6. What are the units of the RISE?

7. What are the units of the RUN?

8. What are the units of the SLOPE?

What do you think the slope represents in this experiment?

Write a physics formula (Use prelab question #3 as a guide) that may be useful in the future?

9. What does the “b” represent in the equation  y = mx +b ?

10. Using your value for “b” from #2 . Obtain the "Actual" point by removing the paper and measuring the displacement from the bottom of the tube to the stopper (if there is one) and find a percent error to see how close you came. Show work below.
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11. We also know the "Actual " slope for each tube. Obtain these values from your instructor and find a percent error for both tubes. Use the same formula as you did above and the slope from your equation in #2 above.
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