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In nearly every lab you do in Physics, you will have to make a graph of your data.  You will find that 
most of the time, your data will be linear and you will have to determine the equation of the best fit 
line for your data.  To do this, you will have to determine the slope and y-intercept of the best fit line, 
and then use those numbers to create an equation. 
 
Basic Graph Requirements 
Graphs should always include the following: 
• Origin and Scale 

Always show (0,0) on your graph, even if your actual data does not pass through the origin 
(though it will most of the time.)  Pick a scale for each axis so that your graph is big enough to be 
useful – maybe a half page or so in size.  If it is too small, you won’t be able to accurately 
measure anything from the graph. 
We will always use the phrase “A vs. B” to describe the graphs – “A” is on the vertical axis and 
“B” is on the horizontal axis. 

• Labels and Units on each axis 
Remember that you are graphing data – you controlled and changed one variable and measured 
a second to find the relationship between those quantities.  Those quantities and their units 
must be on the graph, e.g. position (m), time (s), velocity (m/s).   

• Title 
Include a title that includes the Lab # and a brief (couple words) description of what the graph 
was made from, e.g. Lab 23-1:  Mass on a Spring or Lab 98-3: Speeding Up on a Bike. 

• Do not connect the data points 
Keep in mind that there is always some uncertainty in your measurement.  We make the graphs 
to find the trends in the data and to hopefully find an equation that best relates the quantities.  
If the data is curved, just sketch in the best and simplest curve that seems to show what the data 
is doing.  Most of the time, your graphs will be linear, so then we do a regression line.   

 
If the data is Linear: 
• Regression Line 

When your data is linear, you will have to draw the best fit line.  Use a ruler and draw the line 
that best matches the data.  The hardest thing is often deciding if the line should pass through 
the origin or not.  Ask yourself if (0,0) should be a data point – does it make sense that both 
quantities have to be zero at the same instant. 

• Calculate the Slope of the Best Fit 
Calculate the slope of the Best Fit Line that you drew.  Remember that the slope of a line is 
found with the equation 

m = rise
run

= !y
!x

= y2 " y1
x2 " x1

 

• Write the Equation that relates the data. 
Remember that your data has units!  Your slope will have units attached to it, and we never use 
“Y” and “X” as the labels – so use the variables that make sense.  If you are graphing velocity vs 
time, then use “v” and “t.” 

 
Example 
Let’s imagine we did an experiment that found the position of something as it related to time and got 
the following data: 
 

x (m) t (s)  x (m) t (s) 
2.3 0.5  8.0 6.0 
4.2 2.0  8.5 7.5 
4.5 3.5  9.5 9.0 
6.0 5.0    

 
What would a graph of Position vs Time look like? “Position” will be on the vertical axis and “Time” 
will be on the horizontal axis.  The graph, including best fit line, appears on the other side. 
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Since we have a best fit line, we need to calculate the slope of the line.  Pick two spots on the line you 
drew that seem to pass through an axis on your graph.  In this case, they are marked P1 and P2 and 
are circled on the line.  Note that these are not actual data points – they are just points on the line 
we drew that are easy to read.  P1 = (1, 3) and P2 = (7, 8) so the slope of the line is 

m = y2 ! y1
x2 ! x1

= 8 ! 3
7 !1

= 5
6
= 0.83  

But what about the units?  Since the vertical axis is “meters” and horizontal axis is “time” when we 
calculated the slope we really divided meters by seconds, so that the slope was actually (5 meters) / 
(6 seconds) which means the slope is 0.83 m/s. 
 
Finally, to write the equation we put it into the classic “y=mx+b” form, but we have to make sure to 
use the correct variables and units.  The y-intercept of the best fit line is about 2.2 meters, so our 
equation is 

x = (0.83 m/s)t + (2.2 m) 
 
 
Follow Up Problems 
Below are sets of data gathered in a lab by some students.  For each of the following sets of “data,” 
make the requested graph, draw in the best fit line, calculate the slope of the best fit line and then 
write the equation that relates the data.  Do this right on the graphs you made. 
 
Data Set 1    Data Set 2    Data Set 3 

Force vs Distance  Circumference vs 
Radius  Position vs Time 

F (N) D (cm)  C (m) R (m)  X (m) t (s) 
0.0 0.0  0.0 0.0  3.8 0.2 
1.6 0.5  5.0 0.8  5.5 0.7 
2.5 0.8  10.7 1.7  8.3 1.3 
3.5 1.1  17.6 2.8  13.1 2.5 
4.0 1.3  22.6 3.6  20.3 4.4 
7.5 2.4  28.0 4.4    

 


