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LAB: Graphs and Motion continued...

As the bubble rises, move one finger upwards along the tube,
keeping it next to the bottom of the bubble.

When the right length of time has passed, the partner watching the
clock says “Stop!” Stop moving your finger and hold it there. f

Keep your finger on this' spot, while your partner measures the
distance from where the bubble began, to your finger. Since you
were following the bottom of the bubble with your finger, be sure to
measure this distance traveled using the bottom of the bubble when it
was at its starting position.

Record the time and distance in a table

Plot the data point from thistime and distance (x, y) pair on the graph. Make the point neatly and
accurately.

Identify the data point by drawing a small circle, square, or triangle around it. For consistency: if the
tube you are using has red liquid, use a circle. If the tube has green liquid, use a square. If it is blue, use
a triangle.

Repeat these steps four more times, using different lengths of time. Use a wide variety of times,
including one short length of time (four seconds after flipping the tube), and one long length of time
(where the bubble has almost reached the upper end of the tube). You should now have a total of five
data points for your tube.

When the graph is complete; use a pencil or erasable pen to draw a “best-fit line.” Remember that a
best-fit line is one that represents the pattern of the data. The pattern should be a straight line, so use a
straightedge. We should not expect the data points to all fall exactly on the line. It may be that none of
them will. This is because all measurements contain uncertainty. The line should go through the point
(0, 0). Can you explain why?

F
Now repeat the same steps, using a tube of a different color. Use a different table to record your data,
but use the same graph to display them.

Finally, repeat the same steps once more, using the third color of tube. Use a different table again, but
use the same graph.
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Questions:

1. How far did the bubble in the green tube travel in 6.5 seconds?

(To answer this, find the point on the best-fit line that is exactly above the 6.5 second mark on

the bottom of the graph. Then tréce horizontally to the left sideto find the distance.)
2. How far did the bubble in the red tube travel in 6.5 seconds?

3. How far did the bubble in the blue tube travel in 6.5 seconds?

4. In which tube was the bubble the fastest?

5. Which tube had the steepest best-fit line?

6. Is there a connection between your answers to questions 4 and 5?
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In the field of math, we often use the word “slope” when we want to use numbers to say how steep
something is. Slope is defined as Rise divided by Run. Rise is a vertical measurement, and run is a
horizontal measurement.

7. Find the slope of the graphed line from the red tube. Follow these steps:

(a) Mark two points on the line, and label them “A” and “B.” The points should be on the line.
and far apart. Try to choose points that will make it easy to read thedistance and time
measurements. -Fill in the blanks for the points you have chosen:

Point “A” corresponds to a distance of ,andatimeof .
Point “B” corresponds to a distance of , and a time of S

(b) Rise is the vertical distance between A and B. Run is the horizontal distance.

Use your answers from part (a) above to calculate the Rise and Run:

Rise = minus =

Run= minus =5

(Did you remember to include units of measurement in your work above?)
(c) Now calculate the slope:

Slope = Rise divided by Run =

(Remember to include units of measurement) =

8. Follow the steps for #7 above to find the slope of the graphed line for the green tube.

9. Follow the steps for #7 above to find the slope of the graphed line for the blue tube.

10. In the calculations above, you divided rise by run. The rise was a distance, and the run was a time
“Distance divided by time” is the formula for calculating

The slope of a distance vs. time graph is the of the moving object.

11. Imagine an object that traveled at a steady speed, and then stopped and remained
motionless for a while. Sketch the shape of graph that would result.

12. Imagine an object that goes faster and faster as it travels. Sketch of the shape of
graph that would result.

13. What feature of the graphs from this experiment shows that the bubbles traveled
at constant speeds?





