Graphing

Drawing a Proper Graph:

The following is an example of a graph that contains all the correct “elements” expected in a student-drawn graph. 




Flow Rate vs. Diameter for a Pipe
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TUBE DIAMETER, d (cm)


· The title is located so that it doesn’t interfere with the graph itself, usually at the top. The format is Dependent Variable vs. Independent 


· Axes are drawn so as to be not too close to the edges of the sheet of paper. The dependent variable is placed on the y-axis and the independent is on the x-axis. ”. 

- The scale can be obtained by dividing the largest data point by the number of useable lines on the graph paper. Round this number up to the most appropriate whole number and use as your interval. Ex. Largest data point = 280, # of graph lines = 15, 280/15=18.67 Therefore, use 20 as your interval. Remember use as much of the graph as possible! The bigger the graph, the more accurate!

- The scale must be linear and generally starts from zero. There must be equal increases in scale values. Ex. You CAN NOT  begin 0, 5, 10 and then jump to 300!

- It is not necessary to put a number at all lines on the scale. To do so would insult the reader! 


· The axis is labeled using the following format: Quantity, symbol, (Units) .


· Plot data points using small dots. If multiple lines will be plotted, use different shapes for your data points and provide a legend.

- The line (or curve) should be a “LINE OF BEST FIT” which is a straight line drawn with a RULER or a smooth curve through the best average of the points. Never connect the dots unless they are absolutely straight along the line!
A Word about Variables:

There are two types of variables you will encounter while graphing scientific data. An Independent Variable is the variable in an experiment which does not depend on any other variable. As an example, time is always an independent variable because it never stops. It can not be affected by any other variable. A Dependent Variable is a variable that does depend on other variables. As an example, if you were keeping track of your speed on your bike, your speed would be ”dependent” on the time.

To determine which variable is the dependent variable ask yourself this question; Does A depend on B or does B depend on A (where A and B are your variables)? Whichever variable depends on the other is the dependent variable.

When graphing these variables, there is only one rule. The independent variable is ALWAYS plotted on the horizontal (x) axis! This is particularly important with time. As we will use time in a lot of our experiments, it is important that you remember that time is always plotted on the horizontal (x) axis.

Description of Line Graphs: 

L
A line graph shows the relationship where the dependent variable changes due to a change in the independent variable. Mathematical information can be obtained from line graphs.  These graphs are described by “shape”. They are either linear (a straight line) or non-linear (smooth curve).

For example: 






Graph 1: 

Mrs. Heyn decides to ride her bike to school (her car broke down!). She times her trip and keeps track of the distance. Below are her findings. Plot a graph of the data using your new skills.

	Time (min)
	Distance (km)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	15
	6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	20
	8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	25
	10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	30
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1. Show your work used to determine the numbering scale for each axis?

2. Describe the graph based on shape and slope. 

3. Determine the slope. Be sure to show all your work including units.

Graph 2: 

Mr. Clarke is driving along in his mini van when a water buffalo (slightly lost) wonders onto the road. Using those incredible reflexes, he slams on the brakes and comes to a stop. Mr. Van Dam happened to be near by taping everything for “Incredible Home Videos”. Below is the data obtained, plot an appropriate graph.

	Time (sec)
	Speed (km/h)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0
	72
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0.5
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.0
	48
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.5
	36
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.0
	24
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.5
	12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3.0
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


1. Describe the shape of the graph. What does the graph look like?

2. Determine the slope. Be sure to show all your work including units 

Graph 3: 

Mr. Heidke is shopping for a good bank rate. (Saving up to buy a Harley!) One bank he finds is paying 20% interest…….WOW! He decides to plot a graph to track a $1000 deposit over 15 years. Below is the data, can you help Mr. Heidke plot the data?

	Time (yrs)
	Balance ($)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0
	1000
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	1200
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	1440
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	1728
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	2074
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	2489
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	2987
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	3584
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	4301
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9
	5161
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	6193
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	11
	7432
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	8918
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	13
	10702
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	12842
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	15
	15000
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


1.
Show your work do determine the scales for each axis. 
2.
Describe the shape of the graph. 

3.
This is an example of exponential growth. Can you think of another example that would give you a graph like this?

Graph 4: 

Mr. Sonntag enjoys astrology. I wonder if he’s a Capricorn? No wait, not Astrology, it’s ASTRONOMY he enjoys! (I always get those mixed up!) Mr. Sonntag is analyzing how the force of gravity changes as a satellite moves further away from the earth. Can you draw a graph of the data?

(Hint: In this case, do not start your distance scale from zero but from the lowest value.)

Remember: Your scales must have uniform intervals!

	Distance (km)
	Force (N)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	100
	8000
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	110
	2250
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	120
	1000
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	130
	560
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	140
	360
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	150
	250
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	160
	180
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	170
	140
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	180
	110
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	190
	90
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	200
	80
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


1. Show your work to determine the scale for each axis.

2. Describe the shape of your graph. 
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Linear with a positive (constant) slope.
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Linear with a negative (constant) slope.





Linear with a slope of 0; indicates No Relationship exists between the two variables.





Non-Linear with an increasing positive slope


Non-Linear with a decreasing positive slope.
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Non-Linear with an increasing negative slope.


Non-Linear with a decreasing negative slope.
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