Graphing Relationships:
You will be held responsible for the information on this sheet.  We will not spend additional time on this information in class at this point.  The information will be used in future units throughout the year.

1.  Linear Relationship
· General equation:  y = mx + b
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 ( note: the value of m typically has units!

· Many equations can be manipulated to fit the linear relationship general equation.  For example…

Using the equation 
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 and assuming that T and l are the variables, plotting T vs. l will not result in a linear relationship.  However, if you square both sides of the equation:  
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You can plot T2 vs. l, which will result in a straight-line (linear) graph.  The slope of this graph will be equal to 
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Plotting T vs. 
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 will also result in a linear graph with a slope equal to 
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 (which is not quite as convenient ().

· Relationships plotted with a linear graph are considered to be directly proportional when the y-intercept is 0, and proportional when the y-intercept is anything other than 0.  The slope is the proportionality constant. 
2.  Parabolic graphs

· Parabolas are the form of a Quadratic Relationship.  We are typically only concerned with the portion of the parabola formed by the data in the first quadrant
· An equation such as:  
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 will give a parabola for the relationship between s (displacement) and t (time traveled).
· In order to better analyze the data to determine the acceleration (a) from this information, the data must be plotted in a linear relationship.  Plotting displacement vs. (time traveled)2 will create a straight-line graph—the slope will be equal to ½ a
3.  Hyperbolas
· Hyperbolas show that a responding variable is inversely proportional to the manipulated variable, OR that the responding variable is directly proportional to the reciprocal of the manipulated variable.
· In other words, hyperbolas are the graphical shape of an inverse relationship 
· An equation such as: 
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, where k is a constant value, will result in a hyperbolic graph.
General Rules:
· Only leave a graph as a parabola or a hyperbola if you are qualitatively analyzing the trend. 
· If you are QUANTITATIVELY analyzing data, you will need a slope, and therefore MUST manipulate the data into a linear graph!
· All graphs must include the following: a title, axis labels (variable name and units and uncertainties for measured variables), error bars (if there’s uncertainty), clear data points, appropriate scale on each axis, and a best-fit line(curve).  If there are multiple lines on a graph, you must include a legend.
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