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   How Specific is Your Heat?

  
In this experiment, you will have the opportunity to explore how heat flows from one object to another; investigate how heat affects the temperature of an object; calculate the specific heat of metals; and identify the metals based on your calculations.
SAFETY
Hot metal items and water can (and will) burn you – use tongs or hot mitts when handling any hot items.
MATERIALS

· Two unknown metal samples
· Electronic Balance

· 500 mL beaker

· Hot plate
· Glass stirring rod
· Two large test tubes
· Hot hands or gloves

· Two Celsius thermometers
· Calorimeter
· Water
PROCEDURE
1. Prepare a boiling water bath in a 500 mL beaker.  The beaker should be about two-thirds full. 
2. Obtain and record the mass of each of the two metal samples. Place each sample separately into the two test tubes. Label as sample 1 and sample 2.
3. Add both test tubes to the beaker and let the water come to a boil. Continue to boil vigorously for at least 5 minutes before proceeding with the experiment.
4. Fill the calorimeter with 70 grams of room temperature water from the tap (use the balance). Record the exact mass of the water.

5. Insert a thermometer into the boiling water bath and record the exact temperature.  Be sure the bulb of the thermometer is not in contact with the glass of the beaker. Keep this thermometer in the beaker.
6. Insert the other thermometer into the water in your calorimeter and record the temperature.
7. Remove the test tube containing sample 1 from the boiling water and carefully pour the sample into the calorimeter. Cover the calorimeter with a cover.

8. Carefully insert the thermometer through the small hole in the cover. Use a glass rod to gently stir the water in the calorimeter.  Watch the thermometer closely.  Record the highest temperature reached by the thermometer.  Be sure that the thermometer bulb is not in contact with the metal sample.
9. Remove the calorimeter cover and remove the metal sample from the calorimeter.

10. Repeat steps 3-10 for sample 2.

DATA
Create a neat data table and record all of your values.  You are on your own on this one.

POST-LAB ANALYSIS

1. What happened to the temperature of the water in the calorimeter when you added the metal sample 1? Sample 2?

Would heat be added to the water or taken away?

2. Using what you know about the Law of Conservation of Matter, state a possible “Law of Conservation of Energy.”

3. Describe the path of heat in this experiment. Where did it originate? What objects or substances was it transferred to? You may draw a chart is needed.

After Second Day,

4. From the data you recorded:

a. Determine the quantity of heat transferred from the metal to the water in each trial.

b. Determine the specific heats of each of the metals.  
c. Use the provided table of specific heat capacities to identify the four metals.

