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INQUIRY SKILL FOCUS Introduction

Create Line Graphs
	Outside Temperature During the School Day

	Time
	Temperature (°C)

	9:00 a.m.
	12

	11:00 a.m.
	13

	1:00 p.m.
	14

	3:00 p.m.
	14


A science class studying weather measured the outside temperature every second hour during the school day.
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The students recorded their results in the data table shown here. The students decided to make a graph to help them analyze the data. A line graph is used to display data that show how one variable (the dependent variable) changes in response to another variable (the independent variable). A line graph is used when the independent variable is continuous, that is, when there are other measurements possible between the measurements you recorded. In this example, the time is a continuous variable. The students could have measured the temperature every hour, every half hour, or every minute, for example. The line graph of the student’s data is shown to the right.         A line graph shows the relationship between two variables. This graph shows how the temperature changes as the time of day changes. Line graphs are useful for showing trends, or patterns, in data. They can also be used to make inferences and predictions about data you did not directly measure. A student might use this line graph to predict that the temperature at 4:00 p.m. will be 14°C. To check his prediction, the student would need to measure the temperature at 4:00 p.m.
What Is a Best-Fit Line Graph? The lines on some line graphs are not drawn from point to point. The lines on the graphs below are smooth and continuous, and do not necessarily pass through each data point. These graphs are called “best-fit graphs.” These graphs are used to show trends in data.
The first graph shown below displays a linear relationship. A linear relationship is shown with a straight line. (The word linear comes from the word line.) This linear graph shows that the amount of a substance that will dissolve increases as the volume of water increases. You can see that for every 20-mL increase in volume of water, there is an increase of about 3 g of substance that will dissolve. These variables have a linear relationship.
The next two graphs are nonlinear, meaning they are not straight lines. The graph in the center shows a curve that continues to rise. You can immediately see that these two variables do not have a linear relationship. The height of this bean plant does not change by the same amount each week.
The graph on the right shows another type of relationship between variables. Note that the line is a curve that flattens at the top. This relationship is often seen in populations of living things. The population rises until it reaches a certain size, and then it becomes almost constant.
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These line graphs all show the relationship between variables. Using line graphs can help you to show the trend, or pattern, in your experimental data.
TIPS FOR CREATING LINE GRAPHS
· Draw a horizontal and a vertical axis on graph paper. The horizontal axis is called the x-axis, and the vertical axis is called the y-axis.

· Label the axes. The independent variable goes on the horizontal axis. The dependent variable goes on the vertical axis. Be sure to include units in the labels.

· Create a scale on each axis. Be sure that the scales you choose will allow you to show the least and the greatest measurements in your data.

· Plot each data point. Place a dot where the values for the independent and the dependent variable intersect.
· Decide if you will connect each data point or if you will make a best fit graph. If you connect the data points, use a straightedge to connect the data points. If you make a best fit graph, the connecting line should be smooth.
· Write a descriptive title for your graph.
[image: image4.jpg]Mass of Dissolved Solid (g)

Mass of Solid That Dissolves Height of Bean Plants Size of Bacteria Population
Over Time
) Zz § 3,000
4 S & 2500
= “
§ 3 w0
T -
/ 24 5 noo0
10
e soz v
20 40 60 80 100 12345678 12345678
Volume of Water (mL) Time (weeks) Time (hours)




For the three graphs on the  front of  this page, predict which graphs would continue to show the same pattern if measurements were taken for much longer periods or for larger volumes of water. Explain your predictions.
__________________________________________________________________




__________________________________________________________________
	Time vs. Distance Traveled

	Time (seconds)
	Total Distance (m)

	0
	0

	4
	100

	8
	200

	12
	200

	16
	350

	20
	500


Students studying motion measured the total distance traveled by an object over a period of time. They recorded their results in the data table below.
1 What is the dependent variable in this experiment? What axis will you use to show the dependent variable?
2 On a sheet of graph paper, make a line graph that shows the data. Be sure to include a title for the graph.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


3 Think It Over What time interval on the graph shows a time at which the object is not moving? How can you tell?  



























