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Science In Motion

Juniata College


WHAT IS A CALORIE?
· Standards:   
S8C.2.1.1 & 3; S8C.2.1.3:  Energy appears in different forms and can be transformed within a system.

S8C.2.1.2 & 3:  Energy can be transformed within a system or transferred from one system to another (or from a system to its environment) in different ways. Thermal energy is transferred from warmer objects to cooler objects. Mechanical energy can be transferred when two objects push or pull on one another. Electromagnetic energy can be transferred when an electrical source, such as a battery or generator, is connected in a complete circuit to an electrical device. Chemical energy is transferred when particles are rearranged in a chemical reaction. 

S8C.2.1.3:  Heat energy is usually a by-product of an energy transformation. 

· Introduction and background: 
The food that you eat contains energy. It is stored in the food until your body metabolizes, or breaks down, the food to release the energy. A certain amount of energy is needed for basic life functions, like keeping your heart beating, your lungs breathing, and of course, your brain functioning. If you are going to run a marathon, you will have different energy requirements than if you are just lounging on the couch. Different foods have different amounts of energy. How do we know how much energy is in a particular food?
· Guiding questions: 
· What is a calorie?

· How do we get energy from food?

· How can we measure the energy in food?
· Vocabulary: 
calorie, kilocalorie, calorimeter, energy, work
· Materials:  
· Safety glasses

· ring stand

· 2 ring stand clamps: one large clamp and one small clamp
· Glass petri dish (1/2)
· balance

· 12-oz. soda can (empty)

· 200ml beaker

· forceps 

· Celsius thermometer

· water

· large cork

· paper clip

· barbeque lighter

· peanuts, chips, pretzels, mini marshmallows, crackers
· Safety:
Be sure the room is well-ventilated and/or equipped with fume hoods. Wear safety glasses and use gloves or forceps to handle hot equipment and burned peanut. Water may be poured down the drain. Remnants from the foods may be disposed of in the trash after it has sufficiently cooled.

· Procedure: 
NOTE: All experimentation should be done inside the fume hood for safety as well as odor.
1. Place the large clamp on the ring stand to hold the can and adjust the height so that it is approximately 20 cm above the table. You will adjust it again later. Measure out 200ml of water and add to the soda can. This apparatus is your calorimeter.

2. Straighten part of the paper clip but leave one end bent. Turn the cork upside down and poke the straight end into the cork. The bent or looped end of the clip (it should be flat) is the platform for the peanut. Place this apparatus on the petri dish.
3. Use the small ring stand clip to place the thermometer into the mouth of the can. Remember to suspend the thermometer in the water when taking a temperature reading. Before going any further, check the apparatus to make sure that everything is secured.

4. Place a peanut (or other food) on the stand and measure its mass with the cork and stand and evaporating dish and record in the data table below.

5. Take an initial temperature reading of the water in the can and record in the data table below.

6. Place the food and stand on the petri dish directly below the calorimeter. Adjust the height of your calorimeter to be approximately 5 cm (2 in) above the food. Use the match or lighter to set the peanut on fire. This may take several tries.

7. Closely observe the food as it burns. If the food falls off the stand, use the forceps to pick it up and replace on the stand to start over immediately. 

8. As soon as the food stops burning, unclamp the thermometer. Swirl the water in the can with the thermometer and immediately take a final water temperature reading and record it in the data table below.
9. When the food has cooled, place the burned remains and cork and stand and petri dish onto the balance. Take a final mass and record in the data table.
· Data table I: 

Volume of water in can (in liters): Note: the mass of the water is equal to the volume. Therefore, 200 ml of water = 200g.
	Initital reading:
	200 ml (0.200L)

	Final reading:
	200 ml (0.200L)



Mass of food:

	Initial mass with food, stand, cork and petri dish:
	

	Final mass with food, stand, cork and petri dish:
	



Water temperature:

	Initial reading:
	

	Final reading:
	


· Calculations (food a): 
Change in mass of food equals: 
___________________ - ____________________ = __________________________
            initial mass with food, stand,   
    final mass with food, stand


grams

            cork and petri dish                           cork and petri dish
Change in water temperature equals:
________________ - ___________________ = ______________________________
         final temperature          initial temperature


° Celsius
Food energy (in cal) equals:
__________________ x ______________________ = ________________________
change in water temperature          mass of water (in g)


cal
cal per gram of food burned equals:

_________________ ÷ ___________________ = ____________________________
   food energy in cal                      change in mass of the food


cal/gram
· Data table II: 

Volume of water in can (in liters): Note: the mass of the water is equal to the volume. Therefore, 200 ml of water = 200g.
	Initital reading:
	200 ml (0.200L)

	Final reading:
	200 ml (0.200L)



Mass of food:

	Initial mass with food, stand, cork and petri dish:
	

	Final mass with food, stand, cork and petri dish:
	



Water temperature:

	Intial reading:
	

	Final reading:
	


· Calculations (food b): 
Change in mass of food equals: 
___________________ - ____________________ = __________________________
            initial mass with food, stand,   
    final mass with food, stand


grams

            cork and petri dish      

    cork and petri dish
Change in water temperature equals:
________________ - ___________________ = ______________________________
         final temperature          initial temperature


° Celsius
Food energy (in cal) equals:
__________________ x ______________________ = ________________________
change in water temperature          mass of water (in g)


cal
cal per gram of food burned equals:

_________________ ÷ ___________________ = ____________________________
   food energy in cal                        change in mass of the food


cal/gram

· Questions: 
How could we improve our calorimeter?

Look at the foods that had the most energy. Do they have any connection to each other?
· References: 
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