



Procedure:

1. Put on goggles and aprons.

2. Fill a 250 mL beaker about ¾ full of tap water. Place the beaker of water on the ring stand with wire gauze. Begin heating the water to the boiling point.

3. While the beaker is being heated record the mass of a metal sample.

4. Record the mass of the foam calorimeter (to the untrained eye it looks like a Styrofoam cup…but it’s not).

5. Fill calorimeter about ¼  (about 50 mL) full of water. Mass and record.

6. When the water in the beaker is boiling place one of the samples of metal into the boiling water. Wait about 4-5 minutes for the metal to achieve the same temperature as the water (it will be assumed that the temperature of the metal is the same as the temperature of the water). Record the temperature of the metal. Helpful Hint: Continue to heat the boiling water for the second and third trials.

7. Cool the thermometer and measure the temperature of the water in the calorimeter and record.

8. Using crucible tongs, quickly remove the metal from the boiling water and place into the foam cup (oops….I mean calorimeter).

9.  Using a cool thermometer, stir the water in the calorimeter gently (thermometers can be easily broken which will incur the wrath of Sebald/Bilitz). Record the highest temperature reached by the water.

10. Recover the metal by carefully pouring off the water. Dry the metal sample with a paper towel.

11. Repeat the entire procedure with two different metals. Helpful Hint: In order to maintain accuracy, the water in calorimeter must be massed and the temperature taken for each trial.

Names:

Date: 

Period:

Report Sheet

The Specific Heat of a Metal

Pre-Lab Questions:

1. State in your own words the purpose of the lab.

2. What safety considerations must be made?

3. Rearrange the equation given in the Introduction to solve for specific heat (Cp) of the metal.

4. Using the equation in Question 3 above, set up the following problem to get an answer of  2.50 J/goC: A piece of unknown metal with a mass of 14.9 g is heated in boiling water to 100.0 oC and dropped into 75.0 g of water at 20.0 oC. The final temperature of the system is 28.5 oC. What is the specific heat of the metal?

5. A piece of unknown metal with a mass of 81.0 g is heated to 120.0 oC and dropped into 90.0 g of water at 10.5 oC. The final temperature of the system is 20.0 oC. What is the specific heat of the metal? What metal could this possibly be?

6. Which substance needs more energy to undergo an increase of 10 oC, something with a high or with a low specific heat? Explain.

Data:

Title: _________________________________

	Metal
	Mass 
Metal (g)
	Metal Start Temp  (oC) 

(Note 1) 
	Metal End Temp.  (oC)
(Note 2)
	Water Start Temp. (oC)
Calorimeter
	Water End Temp. (oC)
Calorimeter
	     Mass Calorimeter (g)
	Mass Water + Calorimeter (g)
	Mass Water (g)

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Note 1: Same as boiling water      Note 2: Same as Water End Temp. Calorimeter
Synthesis:

1. Calculate the specific heat of each of the metals you used in the experiment (show your work with all units).

2. Find the true value for each of the metals and calculate the percent error for each.

3. What are two possible sources of error in this experiment? 

4. Explain how the relatively high specific heat of water contributes to: body temperature regulation; climate near large bodies of water (i.e. Lake Michigan) [note: explanations involve using complete sentences].
Lab 2-1:  Specific Heat of a Metal





Introduction: 


Chemists identify substances on the basis of their chemical and physical properties. One physical property of a substance is the amount of energy it will absorb per unit of mass. The property is called specific heat (Cp). Specific heat is the amount of energy, measured in joules (J), needed to raise the temperature of the substance one Celsius degree. 


To measure specific heat in the laboratory, a well-insulated container called a calorimeter will be used. To the ordinary, untrained person, the calorimeter will look like a Styrofoam( cup. To us cool chemistry-type people this will be a scientific instrument. The calorimeter is insulated to reduce loss or gain of heat energy from the surrounding environment. 


Energy always flows from an object at a higher temperature to an object of lower temperature. If we assume no loss of heat to the surrounding environment, the heat gained by the cooler substance is equal to heat lost by the warmer substance. Thus:





Heat Lost by Metal = Heat Gained by Water





In this experiment, you will determine the specific heat of the metal sample. You will be using the following equation:





Mass of metal  x   (T of metal  x Cp of Metal   =   Mass of water  x  (T of water  x  Cp of water











Materials:





Goggles & Apron


Burner with ring stand


250 mL beaker


Balance


Metal Samples


Foam cup calorimeter


Thermometer


Crucible tongs




















Safety Considerations:


Goggles and aprons must be worn for this experiment. Before you light the burner long hair and loose clothing must be confined. Allow all apparatus to cool before handling it.








