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ACTIVITY #1: MASS VERSUS WEIGHT
Purpose:                                                                                                                                                                   

                                                                                                                                                                                   
Materials Needed Per Group and Procedures:
1. Obtain six or more objects whose weight can be measured using the spring scale available to you.
2. Using a balance, (maximum at least 2,000 grams), measure each object's

mass in grams.
3. Using a spring scale, measure each object’s weight (i.e., gravitational

force) in newtons.  If needed use small amounts of thread to hang the
objects from the spring scale.

4. Convert the mass of each object in grams to mass in kilograms.
5. Graph the object's weight (dependent axis) versus its mass  in kilograms (independent axis).

Data: Calculated Values: Show Sample
Calculation Here:

Describe Object Object’s Mass (g) Object’s Weight (N) Object’s Mass (kg)

Additional Calculations and Questions:
1. What does the shape of your graph tell you about the relationship between weight and mass?

                                                                                                                                                                           

2. Draw the line of best fit for your graph.

3. As outlined in questions 4 to 9, do a “4-Step Analysis” of the graph.  Write results of each step on the

graph.

4. [4-Step #1 – Write slope-intercept version of straight-line equation.] Write the general mathematics

slope-intercept equation for a straight line.                                                                                                      

5. [4-Step #2 – Replace Variables] Substitute the symbol for weight "Fg" and "m" for the appropriate

"x" and "y" variables in the equation from number 4 above.                                                                           

6. Why is Fg used as the symbol for weight?                                                                                                        

7. [4-Step #3 – Replace Constants] Determine the values "m" and "b" for your data and substitute into

the equation with units1.                                                                                                                                    

8. Which value in the equation in number 7 above would most likely represent the Earth's gravitational

field strength?                                         (Don't forget to include units on all values.)

9. [4-Step #4 – Write generalized equation]                                                                                                       

                                                  
1 Letters representing variables do not have units (e.g., m is for mass not kg).  When constants are
substituted they usually have units (e.g., 3.0 kg).
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10. On your graph, using a dotted line, draw and label a new line that might represent similar data for the

moon … and another line for a planet like Jupiter.

11. In your own words, tell how to determine the weight of an object if you know its mass.                              

                                                                                                                                                                            

12. In your own words, tell how to determine the mass of an object if you know its weight.                              

                                                                                                                                                                            

13. Explain the following quote:

… it was several weeks before an emigrant from Earth could adapt to it.  On the Moon
the human body had to learn a whole set of reflexes.  It had, for the first time, to
distinguish between mass and weight.

A man who weighed one hundred eighty pounds on earth might be delighted to
discover that he weighed only thirty pounds on the Moon.  As long as he moved in a
straight line at a uniform speed he felt a wonderful sense of buoyancy.  But as soon as
he attempted to change course, to turn corners or to stop suddenly – then he would find
that his full one hundred eight pounds of mass, or inertia, was still there.  For that was
fixed and unalterable – the same on Earth, Moon, Sun, or in free space.   Before one
could be properly adapted to lunar living, therefore, it was essential to learn that all
objects were now six times as sluggish as their mere weight would suggest.  It was a
lesson usually driven home by numerous collisions and hard knocks, and old lunar
hands kept their distance from newcomers until they were acclimatized.

-- Arthur C. Clarke. (2001: A Space Odyssey)

                                                                                                                                                                            

                                                                                                                                                                            

                                                                                                                                                                            

                                                                                                                                                                            

                                                                                                                                                                            

                                                                                                                                                                            

                                                                                                                                                                            

                                                                                                                                                                            

Conclusion: (Compare and Contrast Mass and Weight)

                                                                                                                                                                            

                                                                                                                                                                            

                                                                                                                                                                            


