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Sometimes, when you are sick, your parents have you keep an oral thermometer under your tongue for 3 minutes because it takes about that long for the thermometer to register your body’s temperature. The time needed by the thermometer to reach your body temperature is the response time of the thermometer. In this experiment, you will study the response time of a Temperature Probe in still water.
A graph will be produced as data are collected. You will improve your graph interpreting skills as you investigate the graph. 
OBJECTIVES
· Use a Temperature Probe to measure temperature.
· Analyze a graph of the data.
· Use a graph to make conclusions about the experiment.
MATERIALS
Chromebook, computer, or mobile device
Graphical Analysis 4 app
Go Direct Temperature
two 250 mL beakers
cold water (cooled with ice)
hot water
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Figure 1   
PROCEDURE
1. Place about 100 mL of tap water into a 250 mL beaker. Add two or three ice cubes.
2. Place a Temperature Probe into the cold water and stir briefly. Then position the probe in the cold-water beaker as is shown in Figure 1.
3. Launch Graphical Analysis. Connect the Temperature Probe to your Chromebook, computer, or mobile device. 
4. Click or tap Mode to open Data Collection Settings. Change Rate to 1 samples/s and End Collection to 100 seconds. Click or tap Done.
5. Get about 150 mL of hot water in a second 250 mL beaker.
6. When everything is ready, click or tap Collect to start data collection. Do not stir or move the water.
7. When exactly 20 seconds have gone by, quickly move the Temperature Probe to the beaker containing hot water and continue data collection. Do not stir the water or move the Temperature Probe during the remainder of the data collection period. Data collection will stop automatically.
8. When data collection is complete, a graph of temperature vs. time will be displayed. To examine the data pairs on the displayed graph, click or tap any data point. As you tap each data point, the temperature and time values of the point are displayed. Note: You can also drag the Examine flag.
9. To examine the data in a table, click or tap View, [image: ], and choose Graph and Table to display the data table. Scroll through the data table to examine the data.
10. Before closing Graphical Analysis, continue to the Processing the Data section.
PROCESSING THE DATA
1. Describe the appearance of your graph.
2. Why is time plotted on the horizontal axis in this experiment?
3. Why is temperature plotted on the vertical axis?
4. What was the elapsed time when the highest temperature was first reached?
5. The response time of your Temperature Probe is the time it takes to reach the maximum temperature after being switched from cold water to hot water. Determine your probe’s response time by subtracting 20 seconds from your value for the elapsed time when the maximum temperature was reached. What is the response time of your Temperature Probe? 
6. Describe some factors that affect the response time of a Temperature Probe.
7. Describe how a Temperature Probe with a shorter response time might be constructed.
EXTENSIONS
1. Determine the Temperature Probe’s response time in gases (e.g., air).
2. Study the effect of stirring on Temperature Probe response time.
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