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Getting it Just Right! 
Adjusting Water Temperature
Have you ever gotten into a bathtub that was either too hot or too cold? It’s not very comfortable, is it? You can get just the right temperature for your bath by combining hot and cold water in the right amounts. In this activity, you will combine different amounts of warm and cold water, and predict what temperature the resulting mixture will be.
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OBJECTIVES
· Record what happens to temperature as different amounts of warm water and cold water are mixed together.
· Try to predict the temperature of a mixture of certain amounts of warm water and cold water.
MATERIALS
Chromebook, computer, or mobile device
Graphical Analysis 4 app
Go Direct Temperature
warm water
cold water
3 cups
   
PROCEDURE
Part I  Mixing warm water and cold water
1. Launch Graphical Analysis. Connect the Temperature Probe to your Chromebook, computer, or mobile device.  
2. Click or tap Mode to open Data Collection Settings. Set End Collection to 100 s. Click or tap Done.
3. In this part of the activity, you will mix specific volumes of warm and cold water with known temperatures, and then use the temperature probe to measure the temperature of the resulting mixture. The Part I Data Table will help you keep track of the volumes you should measure. You will also record the temperature values in the Part I Data Table.
	Part I Data Table

	Run
	Volume of cold water
(mL)
	Volume of warm water
(mL)
	Temperature of cold water
(°C)
	Temperature of warm water
(°C)
	Temperature of the mixture
(°C)

	1
	25
	75
	
	 
	 

	2
	50
	50
	
	 
	 

	3
	75
	25
	
	 
	 


  
4. Obtain a cup with 25 mL of cold water in it and another cup with 75 mL of warm water in it. Be sure there is no ice in your cold water! 
5. Place an empty cup near the other two cups. You will mix the cold and warm water in this cup after you measure the temperature of both, separately.
6. You will now measure the temperature of the cold water, the warm water, and the mixture. You will need to make several measurements within the 100 second data collection period, but you will have enough time if you keep working.
a. Identify one person to move the Temperature Probe and another person to mix the cold and warm water in the empty cup. Important: Do not mix the water until told to do so later on in this step.
b. Place the Temperature Probe in the cold water and click or tap Collect to start data collection. Hold on to the cup to keep it from tipping.
c. Watch the temperature on the screen. It will take a few seconds for the probe to adjust to the temperature of the water. 
d. When the readings are the same for several seconds, take the probe out of the cold water and place it in the warm water.
e. Watch the temperature values. When the readings are the same for several seconds, take the probe out of the warm water. Place the probe into the empty cup in which you will mix the water.
f. Now mix the cold and the warm water in the cup. Watch the temperature value. Data collection will end after a total of 100 seconds.
7. Determine the temperatures of the cold water, the warm water, and the mixture.
a. Click or tap the graph to examine the temperature and time values. Note: You can also adjust the Examine line by dragging the line. 
b. Drag the Examine line to the area of the graph where the probe was in the cold water and the readings were the same for several seconds. 
c. Record this temperature as the “Temperature of cold water” for Run 1 in the Part I Data Table. 
d. Drag the Examine line to the flat area where the probe was in the warm water. Record this value as the “Temperature of warm water” for Run 1.
e. Drag the Examine line to the flat area where the probe was in the mixture of cold and warm water. Record this temperature as the “Temperature of the mixture.”
8. Prepare to collect data for Run 2.
a. Empty the mixture of water as directed by your teacher.
b. Get 50 mL of cold water and 50 mL of warm water in separate cups and place the cups in front of you on the table. Put the empty cup on the table, too.
c. Repeat Steps 6–7. Note: The previous data set is automatically saved. For this run, you will record the temperature values in the Run 2 row. 
9. Prepare to collect data for Run 3.
a. Empty the mixture of water as directed by your teacher.
b. Get 75 mL of cold water and 25 mL of warm water in separate cups and place the cups in front of you on the table. Put the empty cup on the table, as well.
c. Repeat Steps 6–7. For this run, you will record the temperature values in the Run 3 row.
d. When you are done, empty the mixture of water as directed.
Part II  Estimating the temperature of a mixture
You have now mixed specific amounts of water with different temperatures, and then used a Temperature Probe to determine the temperature of the mixture. Now, you will estimate the temperature of a mixture of 70 mL of cold water and 30 mL of warm water. You will then determine the actual temperature. 
10. Write a hypothesis about what will happen when you mix 70 mL of cold water and 30 mL of warm water. For example, a hypothesis about putting ice in a drink would be: “If I put one cube of ice in my drink, I think the temperature of my drink will go down by 3°C.” When you are trying to make your hypothesis, think about the temperatures of the mixtures of cold and warm water that you measured in Part I.
Hypothesis
If I mix 70 mL of cold water and 30 mL of warm water, I think the temperature of the 
mixture will be _______________________________________________________.
11. Prepare to measure the temperature of the mixture of cold water and warm water. 
a. Ask your teacher for 70 mL of cold water and 30 mL of warm water.
b. Mix them in your empty cup and place the probe in the mixture of water.
12. You will now determine the temperature of the mixture of cold water and warm water. 
a. Click or tap Collect to start data collection.
b. Watch the temperature displayed on the screen. It will take a few seconds for the probe to adjust to the temperature of the water. 
c. When the temperature values stay the same for several seconds, click or tap Stop to stop data collection.
d. Record the temperature of the mixture in the Part II Data Table. Remember, you can click or tap the graph if you want to examine the data in more detail.
	Part II Data Table

	Volume of cold water
(mL)
	Volume of warm water
(mL)
	Temperature of the mixture
(°C)

	70
	30
	 


ANALYZE YOUR DATA
1. What did you notice about the temperatures of warm tap water? Were they always the same? Why or why not?
	 

	 



2. What did you notice about the temperatures of cold water? Were they always the same? Why or why not? 
	 

	 



3. Describe any pattern you noticed as you changed the amounts of warm water and cold water in the mixture. 
	 

	 



4. How did you decide on your prediction for the temperature that resulted from mixing 30 mL of warm tap water with 70 mL of cold water? 
	 

	 



5. How close was your prediction of the resultant temperature when mixing 30 mL of warm water with 70 mL of cold water? What might help you make a better prediction?
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