Heat Transfer in Mixtures
PROBLEM ( When hot and cold samples of water are mixed, does the heat released by the hot water equal the heat gained by the cold water?
APPARATUS ( 2 large styrofoam cups (or alternative containers); thermometer; stirring rod; graduated cylinder; hot and cold water (water from the hot and cold taps is acceptable)
PROCEDURE (
1. Make a chart to record observations and calcula​tions, as shown in

Cold Water

	Trial #
	1
	2
	3
	4

	Mass
	
	
	
	

	Volume
	100
	150
	50
	25

	Start Temp
	
	
	
	

	Final Temp
	
	
	
	

	Heat Gained
	
	
	
	


Hot Water

	Trial #
	1
	2
	3
	4

	Mass
	
	
	
	

	Volume
	100
	50
	150
	175

	Start Temp
	
	
	
	

	Final Temp
	
	
	
	

	Heat Gained
	
	
	
	


1. Place 100 mL (100 g) of cold water in one cup and 100 mL of hot water in the other cup. Measure and record the starting temperature of each sample of water.

2. Pour the hot water into the cold water. Stir the mixture and find the highest temperature reached. This is the final temperature of the mixture. Record it in your chart for both cold water and hot water.

3. Repeat #2 and #3 using the quantities of hot and cold water indicated in trial numbers 2, 3, and 4 of Table 13-2.

4. Calculate the temperature change and heat gained for each sample of cold water. Calculate the temper​ature change and heat released for each sample of hot water. Complete your chart.

ANALYSIS (
1. For each trial, compare the heat gained by the cold water with the heat released by the hot water. Explain any differences.

2. Do you think the results would have been the same if the cold water had been poured into the hot? Explain your answer. (You may have time to verify your answer experimentally.)

3. What ways could be used to improve the accuracy of the results of this activity?

4. Use the kinetic theory of matter to explain the tem​perature changes observed when the water samples were mixed.
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