Lab 13-2, 2 of 3

Lab 13-2   Specific Heat 
Name____________________________


Hour_____

Specific heat is the amount of energy needed to raise 1 kg of substance 1(C.  An object with a high specific heat will heat up slower and give up its heat slower.  But, it will contain more energy.

Problem 
How can you find Specific heat?

Materials

Thermometer 
400 mL beaker 
3 metal pieces

3 pieces string or crucible tongs 
Balance 
Goggles 

2 Styrofoam cups, 1 lid  
Hot plate/Bunsen burner  
stop watch

Procedure

1. Fill beaker two thirds full of water and boil it.

2. While waiting for water to boil, find mass of the Styrofoam cup (aka calorimeter), fill it half full of water and record mass of cup and water.  Place cup of water in second cup for added insulation.  Record in data table.

3. Record temperature of cool water in cup.

4. Measure mass of metal.  Record.  If using a hot plate attach string and place in boiling water for 5 min.  Hang string over edge of beaker but not touching hot plate.  If using a Bunsen burner use the crucible tongs to gently place metal in boiling water.

5. Measure temperature of boiling water and record as starting metal temperature.

6. Place metal in cup of cool water and cover immediately.  When temperature stops rising record as final metal temperature and final water temperature.  Record the time it took for the temp to stop changing.

7. Repeat for other metals.
Graph
· Make a graph that shows the transfer of heat loss for each metal.  Put time on the x-axis and temperature of the metal on the y-axis.  Make a second graph that shows the change in heat gain of the water for each metal as the water warmed up.

Conclusion

1. Calculate the heat gained by the water in each cup.  Use the equation Q = m((T)Cp
Show your work.

a. Aluminum

b.
Copper

c. Lead

2. Calculate the heat lost by the metal in each cup.  Use equation Q = m((T)Cp .  Show your work.  [If Brass is used, then use a specific heat of 378 J/kg · ºC.]  

a. Aluminum

b. Copper

c. Lead

3. Compare the heat gained by the water to the heat lost by the metal for each of the three trials.  Are they the same?  Why or why not?  Think about heat gain, specific heat, temperature change, and mass.
4. How did the specific heat of a substance affect the change in temperature?

5. Which would cause a worse burn, water at 100(C or steam at 100(C?  Explain why.

6. What two things could you change in this experiment to obtain better results in your calculations?  Why would these things help?

Data
	
	Aluminum
	Copper 

(or Brass)
	Lead

	Mass of Calorimeter  (     )
	
	
	

	Mass of Calorimeter and water  (    )
	
	
	

	Mass of water  (     )
	
	
	

	Mass of metal  (     )
	
	
	

	Starting temp cool water  (     )
	
	
	

	Starting temp metal  (     )
	
	
	

	Final temp water  (     )
	
	
	

	Final temp metal  (     )
	
	
	

	Temperature change water  (     )
	
	
	

	Temperature change metal  (     )
	
	
	

	Time to change water w/ metal (    )
	
	
	


Experiment:
A student used four metals and tested for specific heat, heat conduction (higher number = better heat conductor), density, and electrical conduction (higher number = better electrical conductor).

	Metal
	Specific Heat

J/g ∙ K
	Heat

Conduction

Compared
	Density

g/cm3
	Electrical

Conduction

Compared

	Lead
	0.129
	0.08
	11.2
	7.0

	Copper
	0.385
	0.99
	8.95
	60.7

	Iron
	0.449
	0.16
	7.87
	11.2

	Aluminum
	0.897
	0.50
	2.70
	37.7


Before the experiment the student made three hypotheses:


a.
Specific heat is related to the density of the metal.


b.
Heat conduction is related to electrical conduction.


c.
Density is related to heat conduction.

1.
Give an explanation as to why each hypothesis is or is not supported by the experiment:


a.


b.


c.

2.
Copper is usually used in wires to conduct electricity.  Explain why this is or is not a good choice.

3.
During World War II, copper metal was needed for the war effort.  Another metal was needed to replace copper wiring.  Which metal would you chose and why?

4.
An unknown metal had a density of 5.0 g/cm3.  What would you estimate the specific heat of that metal to be?
