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                Graphs—Working with Slopes
   What is the physical meaning of the slope?
   This is not about “the change in Y with X” or “the relationship
   between X and Y.” This is about whether the slope represents some
   other physical thing in your experiment like the value of g or the
   mass of some object.
   I
   F your graph is a straight line, you can use the slope to gain more
   information. Here’s how.
   Slope basics.
   =============
   Slopes can be positive, negative or zero. Flat lines have slope = 0.
   Steeper lines have bigger slopes.
   What is slope?
   Please see Fig. 1, a graph of some Weight vs. Mass experimental data
   showing the best-fit line.
   Graphically, slope is  or   or 
   How to calculate slope.
     * 
       C hoose two points ON YOUR LINE. Don’t use your data points
       unless they are exactly on the line. Choose points far apart for
       better accuracy!
     * 
       Draw on your graph a right triangle showing the rise and run. See
       Fig. 2.
     * 
       Determine the rise (ΔY) as Y2 – Y1. Take your values from the axis
       scale. Don’t count squares! In Fig. 2, ΔY = 60 N – 10 N = 50 N.
       Include the units!
     * 
       Repeat for the run. ΔX = 5.8 kg – 0.9 kg = 4.7 kg. Include the
       units!
     * 
       The slope is  . Reduce it to a decimal, not a fraction. And
       include the units!
     * 
       See if you can simplify or reduce the units further. You have
       . You know (or will know) that N, a Newton, is also  . So
       your slope is really  which simplifies to  . That is
       your best final answer for the slope.
   What is the physical significance of the slope?
   Does  tell us anything more about our experimental system? You
   can apply a few more steps and see for yourself.
     * 
       Rewrite the general equation for a graph line,  . Use your
       axis units for Y (weight) and X (mass). Then the general equation
       for this graph line becomes  . On this graph, b, the
       Y-intercept, is zero and it goes away. So we are left with just
        (Don’t confuse the math m for slope with the physics m for
       mass.)
     * 
       Next, turn to what you know about Physics and find an expression
       that relates weight and mass. You know (or will know) that 
       and that g is the gravitational constant.
     * 
       Now relate the two expressions:
    and 
   You know that weight is weight and mass is mass, so the slope must
   represent g. Your concluding statement is “The slope of the graph is
   the gravitational constant, g.” And the value we calculated,  ,
   is pretty close to the actual value of  .
   That’s the general process for any graph: Calculate the slope with
   units, write the equation for the graphed line, find a physics
   equation with the same symbols and units and relate the two.
   And that’s why it’s important that you graph the correct quantities on
   the X- and Y-axes. If you flip the axes around, the slope will flip
   over, too, and it will be hard to see the physical meaning.
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