Student’s Guide – Counting Calories


Name:___________________________________
Date:________________  Hour:_________

Counting Calories
INTRODUCTION
One key to a healthy diet is monitoring your daily intake of calories.  Today this is a relatively simple process since most food products provide this information on the packaging.  But how did the manufacturers determine the calorie content of their products?  Let’s investigate one possible method.  
EXPLORATION
Materials:
Each of the following is required per group:

· Assortment of snack food items
· Triple beam balance

· 100 mL beaker

· 2 pieces of wire gauze

· Ring stand with 2 rings

· Graduated cylinder

· Tongs

· Bunsen burner
· Thermometer

Procedure:
1. Assemble the apparatus as shown by your instructor.  Attach the 2 rings to the ring stand, one directly above the other, about 2 inches apart.  Place the two wire gauze pieces on top of the rings, place the beaker on top of the upper ring.  
2. Fill the beaker with exactly 25 ml of water using the graduated cylinder.  

3. Select one type of food and take a piece no larger than 2 grams.  Record the mass in the table below:

	Type of Food
	Mass (g)

	
	

	
	

	
	

	
	

	
	


4. Record the initial temperature of the water in the beaker using the thermometer and record it in the table below.  

5. Turn on the Bunsen burner, and ignite your food piece using the tongs.  Quickly place the lighted food piece on the lower wire gauze.  Place the thermometer in the water and monitor the temperature.  Record the peak temperature in the table below.

	Food item
	Initial Water Temp (C)
	Final Water Temp (C)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


6. Repeat steps 2 through 5 using a different food item and fresh water.  
CONCEPT DEVELOPMENT
1. A calorie is a measurement of energy, defined as the amount of energy required to raise one gram of water one degree Celsius.  Calculate the number of calories produced by each of the foods being burned (reminder 1 mL of water weighs 1 gram):

	Food item
	calories

	
	

	
	

	
	

	
	

	
	


2. The mass of each food item you selected was most likely a little different, therefore mass must be considered to determine which food has the most energy.  Determine the energy per unit mass (also called specific energy) by dividing the calories by the mass of each food.  
	Food item
	calories/gram

	
	

	
	

	
	

	
	

	
	


3. Which food has the most energy?  The least?  

4. This method of measurement is known as calorimetry, which is an indirect measurement of energy.  Describe how the energy moved from the food item to its measurement.

5. What law allows us to use this method of measurement?

CONCEPT APPLICATION  

1. A peanut contains 1250 calories per gram.  If one peanut weighs 0.75 grams, and is used to heat 15 mL of water, what is the temperature change of the water?

2. A single pretzel raises the temperature of 20 ml of water from 25 degrees C to 32 degrees C.  How many calories does a single serving (15 total) of pretzels have?  
AUTHENTIC ASSESSMENT
This experiment is a good demonstration of how calorimetry works, but there are a few sources of error.  On the back of this page, describe the potential sources of error and design a new experiment that will eliminate these sources of error.  
