Physics Skills – Determining Relationships from Graphs

Data collected in the lab is often plotted and analyzed graphically.  When the curve of the graph is a straight line, the equation for the relationship between the variables y and x is as follows: y = mx + b where m is the slope of the line and y is the y intercept.
When the curve of the graph is not a straight line, you will need to identify the type of curve.  Often it will fit into the categories of root curves, power curves (parabolic), or inverse curves (hyperbolic).

To verify which of these curves you have, the data are systematically manipulated until the graph of the data yields a straight line.  The equation for the straight line can then be written and you will have obtained the relationship between the variables.  

If your graph looks like a power curve (parabola), you would expect the equation to be y = kx2.  To see if you can “straighten” the curve, calculate the values of x2.  Then plot the values of y versus x2.  A simple example is given below.  Column y and t are the experimental data.  Column t2 contains the manipulated data.  As you can see, the graph of y versus t2 is a straight line and has a slope of 1.0 m/s2.  The equation of the line is y = (1 m/s2)(t2).  This equation corresponds to the generic equation for a straight line, y = mx + b.

y (cm)
   t (s)
    t2 (s2) 

position versus time


position versus (time)2
  0.0
    0.0
     0.0

  1.0
    1.0         1.0

  4.0          2.0         4.0

  9.0          3.0         9.0

16.0          4.0       16.0

If your graph looks like a root curve, you would expect the equation to be y = k√x  or  y = kx½.  To see if you can “straighten” the curve, calculate the values of √x.  Then plot the values of y versus √x.  

If your graph looks like an inverse (hyperbolic) curve, you would expect the equation to be y = k/x.  To see if you can “straighten” the curve, calculate the values of 1/x.  Then plot the values of y versus 1/x.

If these manipulations do not straighten the curve, you are dealing with a more complex relationship between the variables of your graph. 

For each of the three sets of data given, straighten the curve and write the equation of the line.  Plot the data in the left hand column on the x axis.  Plot the data in the right hand column on the y axis.  Create a third, manipulated data column to the right of the right hand column (y axis) data.  On each sheet of graph paper given below, plot the graph of your original data and the graph of your manipulated data.  
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1.77

3.
x
y




1.0    26.0


2.0    13.0


3.0      8.7


4.0      6.5


5.0      5.2


6.0      4.3


7.0      3.7


8.0      3.3
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