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Speed of a Bubble Lab
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Mrs. Wolfe

Name ______________________________ Period ______ Score ____/10

Objective:  To discover that the slope of a distance-time graph is the SPEED of an object;  to determine the speed of a bubble from a graph;  to recognize the graph of an object with CONSTANT SPEED

Pre-lab Questions:

1. Describe the SLOPE of a graph.
Materials 

Tubes of colored liquid (You may need to share with another group)

Meterstick

Stopwatch

Crayons

Ruler

Procedures:

1.  Find the TIME (in seconds) that it takes the bubble to rise from the bottom of the tube to the top, when the tube is held vertically.  To do this, follow the steps below:

a. Hold the tube at an angle, so that the bubble is at one end of the tube.

b. Your partner should have the stopwatch.

c. When your partner says “START!” and starts the timer, quickly turn the tube upright so that the bubble is at the bottom.

d. Say “STOP” when you see the bubble reach the top of the tube.

e. Record the TIME WITH UNITS!

2.  Now, find the distance the bubble travels in 5 seconds. To do this, follow the steps below:

a. Hold the tube at an angle, so that the bubble is at one end of the tube.

b. Your partner should have the stopwatch.

c. When your partner says “START!” and starts the timer, quickly turn the tube upright so that the bubble is at the bottom.

d. When the stopwatch reaches 5 seconds, your partner should say “STOP!”  

e. When your partner says “STOP!” place your finger on the tube at the location of the bubble and keep them there.  

f. Have your partner use the meterstick to measure the distance from where the bubble began to your finger in centimeters.  

g. Record the DISTANCE WITH UNITS!

3.  Repeat steps 1 & 2 to complete the chart, using DIFFERENT lengths of time.  Be sure to use a wide variety of times, including long and short times.  Tip:  The times that you choose should be at least four seconds long, but shorter than the amount of time it takes the bubble to reach the top.

4.  In the data section, plot the data points from that you have collected.  Make Distance (centimeters) the y-axis and Time (seconds) the x-axis.  

5.  When the data points have been plotted, use a crayon that is the same color as the tube to draw a “best-fit line” through the points.  DO NOT SIMPLY CONNECT THE DOTS!  Remember that a best-fit line is one that represents the pattern of the data.  It should be a straight line from the point (0,0).  Use a ruler to make the line STRAIGHT.  We should not expect the data points to all fall exactly on the line.  It may be that none of them will because all measurements contain uncertainty.

6.  Repeat steps 1-5 with two more tubes of different colors.  ONLY USE ONE TUBE AT A TIME!  Be sure that you graph them on the SAME GRAPH in the data section!  In the end, you should have 3 straight lines on the same graph.

7.  Return your materials and answer the post-lab questions.      
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Post-lab Questions:

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

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 graph?

6.  Is there a connection between your answers to questions 4 and 5?

7.  Find the slope of the graphed line from the red tube.  To do this follow the steps below:

a. Mark two points on the line.  Label them “A” and “B.”  The points should be ON the line and as far apart as possible.  Try to choose points that will be easy to read the distance and time measurements.

b. Point “A” corresponds to a distance of ______, and a time of ______.

c. Point “B” corresponds to a distance of ______, and a time of ______.

d. Subtract the distances of each point to find the rise:

Rise = ___________

e. Subtract the times of each point to find the run:

Run = ___________

f. Now, calculate the slope:

Slope = Rise divided by Run = ___________________

(Don’t forget to include UNITS in your answer!)

8.  Follow the steps in question 7 to find the slope of each line.  Record them in the table below.

	Tube Color
	Slope

	Red
	

	Green 
	

	Blue
	


9.  In the calculations above, you divided rise by run.  The rise was a distance, and the run was a time.  Complete the sentences below:  

“Distance divided by time” is the equation for calculating _________________.  So, the slope of a 

distance-time graph is the _______________________ of the object.

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




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




12.  How would a graph in this experiment show a CONSTANT SPEED?

13.  What would a FLAT line on a graph mean about the motion of an object?  
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