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SPECIFIC HEAT OF METALS 
PHYSICS 222: CLASSICAL PHYSICS II 

Name:              ______________________ 

Lab Date:        ______________________ 

Lab Partner(s): _____________________ 

Objectives (Student learning outcomes): 
At the end of this experiment, a successful student will be able:  

 To apply the definition of specific heat of material. 

 To determine the specific heat of three samples of different metals. 

 To use some apparatus to measure the specific heat of material 

Apparatus: 
Electric hot plate, calorimeter with stirrer, thermometer, metal samples, balance, Pyrex beaker, 

light cords, holder. 

Procedure: 
1. Using the balance, weigh the three metal samples, and record their masses in grams in the 

table below. Weigh the calorimeter and record the masses in grams in the table. 

 Calorimeter Aluminum 

sample 

Copper 

sample 

Iron 

sample 

Mass in 

grams 

    

 

2. Fill the Pyrex beaker approximately 75 percent full of water and start it boiling on the 

electric hot plate. Carefully suspend a sample of aluminum from the overhead support 

using the light cord provided. The metal sample should be completely submerged, but not 

quite touch the bottom of the beaker. 

3. Fill the calorimeter inner cup about 2/3 full with cold tap water. Weigh calorimeter cup 

plus water contained in it, and record this mass in the calculation table. Place the 

calorimeter cup and contents in its insulated jacket and place a thermometer through the 

opening provided. 

4. When the temperature of the boiling water has stabilized near 100C, read and record the 

temperature of the boiling water and water in the calorimeter in the calculation table. 

Without delay, transfer the heated aluminum sample to the calorimeter cup, and after 
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replacing the lid of the calorimeter, use the stirrer to gently stir the water in the cup to 

affect mixing. When the temperature of the calorimeter and content reaches the 

maximum temperature, record this temperature as the equilibrium temperature in the 

table.  

5. Repeat the procedure 2, 3, and 4 for the copper and iron samples, and record the 

corresponding measurements in the calculation table. 

6. Using appropriate equation and data collected in the table, compute an experimental 

value for the specific heat of aluminum. Compute the percent error between your 

experimental value for the specific heat of aluminum and the standard value given in the 

data table. Show all work in the space below.  

 

 

 

 

 

 

 

7. Using appropriate equation and data collected in the table, compute an experimental 

value for the specific heat of copper. Compute the percent error between your 

experimental value for the specific heat of copper and the standard value given in the data 

table. Show all work in the space below. 
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8. Using appropriate equation and data collected in the table, compute an experimental 

value for the specific heat of iron. Compute the percent error between your experimental 

value for the specific heat of iron and the standard value given in the data table. Show all 

work in the space below. 

 

 

 

 

 

 

 

 

 

 

Calculation Table 
 

 Aluminum Copper Iron 

Mass of sample (gram)    

Mass of calorimeter and 

cold water (gram) 

   

Mass of cold water (gram)    

Initial temperature of cold 

water 

   

Temperature of boiling 

water 

   

Equilibrium temperature    

Specific heat 

(experimental) 

   

Specific heat (standard) 0.215 cal/(gC) 0.0924 cal/(gC) 0.107 cal/(gC) 

Percent error (%)    
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Questions 
1. If the temperature of a 20.0 g objects increases by 5.0C, when 20.0 cal of heat are 

transferred to it, what is the specific heat of the object?  

 

 

 

 

2. What is the temperature increase of 4.00 kg water when heated by a 800 watts immersion 

heater for 10.0 min? 

 

 

 

3. A 100 g piece of copper, initially at 95.0C , is dropped into 200 g of water. If initial 

temperature of water is 15C , what is final temperature of the system, if the heat lost to 

surrounding is ignored? 

 

 


