Killer Calories

When two objects with different temperatures come into contact, energy is transferred from the warmer to the colder object until an “equilibrium” temperature is reached.  The standard unit for measuring the thermal energy transferred between 2 objects is the calorie.  The calorie is defined as the amount of energy necessary to raise the temperature of 1 gram of water 1 degree Celsius.  It takes 4.18 Joules or 1 calorie of energy to raise 1 gram of water 1 degree Celsius --- this is the specific heat of water (c).

Food labels show you the amount of kilocalories (1000 calories = 1 kilocalorie).  You cannot directly measure the amount of energy in a sample of food, however you can measure the amount of thermal energy released as a sample of food is burned.
Purpose:  To compare the amount of energy released from 2 types of snacks.

Materials:

1 paper clip






thermometer

1 sample of 2 types of snacks




250 ml beaker

timer







water

ring stand






small ball of clay

100 ml graduated cylinder

Procedure:

1.  Collect materials.

2.  Straighten paper clip.

3.  Fill graduated cylinder with 50 ml of water.

4.  Record, in Table 1, the amount of calories in your snack foods stated on the label.

5.  Insert paper clip through one of the snack samples and place opposite end of paper clip in clay.  (See Figure 1)

6.  Use the balance to determine the mass of the clay, paper clip, and snack.  Record this in     Table I.

7.  Use the graduated cylinder to add 50 mL (49.8 grams) of water to the beaker.

8.  Use the thermometer to measure and record the temperature of the water in the beaker.

9.  Set up Figure 2.

10.  Ignite the snack and place the burning snack under the beaker as shown in Figure 3.

11.  Measure and record the temperature every 30 seconds.

12.  After 2 minutes, extinguish the snack and allow paper clip to cool.

13.  Reweigh the clay, paper clip, and snack sample.

14.  Repeat steps 3 through 13 for the 2nd snack sample.

Figure 1:





Figure 2:




Figure 3:








Analysis: 

1.  Graph the change in temperature for each sample over time.

2.  Calculate the temperature change between the first and last reading. 

3.  Calculate the amount of energy gained by the water.

4.  Calculate the amount of energy absorbed per kilogram of food for each sample using the following equation:

Energy absorbed per kg of food burned = 


         Q
  






                     

initial mass of sample - final mass of sample

      Sample1 = 




      Sample2 = 





5.  Record this with the class results.

6.  List the class values for each brand of snack:
Conclusion:

How do you know that energy is being transferred from the snack to the water? In order to calculate the amount of energy released or absorbed by a substance, what information do you need? Look at the data table of the snacks tested by your class.  Which food sample released the most energy?  Which food sample released the least amount of energy?  How did this compare with the information on the package?  Most of the energy of the burning food was absorbed by the water.  What do you think happened to the energy that was not absorbed by the water?  Could energy released ever equal energy absorbed?  Why or why not?  What does your graph reveal about the experiment?  
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