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Table 1. Experimental Observations 
	 Food Type  
	Popcorn 
	Walnut 

	Mass of  empty can (g) 
	57.31 
	57.31 

	Mass of  can and water (g) 
	156.78 
	156.36 

	Initial Mass of food and holder (g) 
	38.51 
	38.13 

	Final mass of  food and holder  (g) 
	37.90 
	37.85 

	Initial temperature  of water (˚C) 
	20.3 
	20.7 

	Final temperature of water (˚C) 
	31.2 
	34.1 


 
DATA ANALYSIS 
 Fill in the Table 2 with the experimental results by following these steps.  Write out the calculation and the answer in the spaces provided in the table. 
 
1. Calculate the mass of water heated for each sample and trial by subtracting the mass of the empty can from the mass of the can and water.  Enter your answer in the results table below. 
 
2. Calculate the mass (in grams) of each food sample burned by subtracting the final mass of food/holder from the initial mass of food/holder.  Enter your answer in the results table below. 
 
3. Calculate the change in temperature of the water, DT, for each sample and trial by subtracting the initial temperature from the final temperature.  Enter your answer in the results table. 
 
4. Calculate the heat absorbed by the water, q, using the equation:  q = m S DT  where m is the mass of water (in grams), S is the specific heat of the water (in J/g ˚C), and DT is the change in temperature of the water (in ˚C). 
 
5. Convert the heat transfer, q, to units of kilojoule.  Then, use the results from steps 2 and 4 to calculate the energy content in kiloJoules/gram food. 
 
6. Next, calculate the energy content in Calories/gram (4.184 kJ = 1 Calorie). 
 
7. Finally, calculate the percent error.   
 
𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑎𝑙	𝑣𝑎𝑙𝑢𝑒 − 𝐴𝑐𝑐𝑒𝑝𝑡𝑒𝑑	𝑣𝑎𝑙𝑢𝑒
	%	𝑒𝑟𝑟𝑜𝑟 =		×	100 
𝐴𝑐𝑐𝑒𝑝𝑡𝑒𝑑	𝑣𝑎𝑙𝑢𝑒  
You will need to calculate the accepted values in units of Calories/gram first.  Using the information on the package label (popcorn) or the data table (walnut) at the end of this lab activity, divide the Calories per serving by the serving mass in grams. 
  
 	 
Table 2. Experimental Results 
 
	 
	Popcorn 
	Walnut 

	1. Mass of water heated  (g) 
	 99.47 g
	 99.05 g

	2. Mass of food sample burned (g) 
	 0.61
	 0.28

	3. DT of water 
(˚C) 
	 10.9
	 13.4

	4. Heat of Rxn (J) 
	 4536.39 Joules
	 5553.30 J

	5. Energy Content 
(kJ/gram) 
	 7.436 kJ/gram
	19.83 kJ/gram

	6. Energy Content 
(Calorie/gram) 
	 
1.78 Calorie/gram
	 
4.74 Calorie/gram

	7. Percent Error (%) 
	62.2 % 
	27.1 % 



POST LAB QUESTIONS
 
1. Based on your calculated energy content for each food sample, make a general statement about the relative energy content of fats and carbohydrates. 
 Walnut is a source of fat and they have a higher energy content than carbohydrates
 
 
 
 
 
 
 
 
2. Write a statement comparing your energy content values (in calories per gram) with the accepted values of walnuts and popcorn. List two experimental errors might account for the differences. 
The accepted calorie value for walnuts is 6.5 calorie/gram while the calculated value is 4.74 calorie/gram. The accepted calorie value for popcorns is 4.71 calorie / gram while the calculated value is 1.78 calorie/gram. Experimental errors could have contributed to the reduction in the calorie value especially during the measurement of mass and the changes that occurred as well as errors in measuring temperature changes.

3. The set up used in this experiment represents an open system. What does open system mean in the context of thermochemistry? How would you expect the results to differ if we did the experiment in an isolated system? 
An open system is the one that exchanges heat and energy with the external environment. If the experiment was done in an isolated system, the value of the calorie would have been more than the current experimental value because less heat or energy would be lost to the surroundings.
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