Measurement, Accuracy and Precision Lab
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Mr. Kron



         Lab Partner____________________
Part 1 


Only cm marked ruler (elementary ruler)

1.  Use the ruler that is marked cm.  Each mark represents one centimeter. About how many centimeters  

      would be in 12 inches?  _________  
To how many decimal places should a measurement be given?  ____________

2.  Measure the length of the following line using the cm ruler.  Measure to the proper number of   

     decimal places.  

                  
 ____________________________________   



Length  =  ______________

3.  
Use the same ruler to measure the length, width, and height of the piece of aluminum at your lab 
table.  Record the results in the proper number of decimal places.

Length  =  _____________        Width  =  _____________          Height  =  _____________
4.  
Use the formula ( volume = length x width x height) to find the volume of your piece of aluminum.   Show work below, make sure to show beginning equation, numbers, and answer with units.  
     VOLUME  =  

5.  
Find the mass of your piece of aluminum using the electronic balance.  Record the

     
mass below.

    





 MASS  = _____________
6.  
Now, find the density of the piece of aluminum using the formula. Show work below, make sure to 

show beginning equation, numbers, and answer with units.  
     DENSITY = 

7.  
Calculate the relative error if the accepted value for the density of aluminum is 2.70 g/cm3.

     RELATIVE ERROR = 

Part 2     mm marked ruler (normal ruler)

8.  Use the ruler that is marked cm.  Each mark represents one centimeter. About how many centimeters  

      would be in 12 inches?  _________  

To how many decimal places should a measurement be given?  ____________

9.  Measure the length of the following line using the cm ruler.  Measure to the proper number of   

     decimal places.  

                  
 ____________________________________   



Length  =  ______________

10. Use the same ruler to measure the length, width, and height of the piece of aluminum at your lab 

table.  Record the results in the proper number of decimal places.

Length  =  _____________        Width  =  _____________          Height  =  _____________

11.
Use the formula ( volume = length x width x height) to find the volume of your piece of aluminum.   Show work below, make sure to show beginning equation, numbers, and answer with units.  

     VOLUME  =  

12. Find the mass of your piece of aluminum using the electronic balance.  Record the

     
mass below.

    





 MASS  = _____________
13.
Now, find the density of the piece of aluminum using the formula. Show work below, make sure to 

show beginning equation, numbers, and answer with units.  

     DENSITY = 

14.  Calculate the relative error if the accepted value for the density of aluminum is 2.70 g/cm3.

     RELATIVE ERROR = 

15. In which case did you get a more accurate density?  (measuring with the centimeter ruler or the 
millimeter ruler)  Explain why.

16. In which case did you get a more precise reading?  (measuring with the centimeter ruler or the 

millimeter ruler)  Explain why.

Part 3 

Graduated Cylinder

17.
Use the 10 ml graduated cylinder for the next part.  Find the mass of the empty graduated cylinder 
and record the mass.  Measure 10 ml of water with the cylinder and find the mass of the water and cylinder.  Record this mass also.

Mass of empty cylinder   



____________
      Mass of cylinder and water    


____________   

Mass of water 






____________

Volume of water 






____________
18. Find the density of the water.  Show your work.

       Density of water =

19. The accepted value for the density of water is 1.00 g/cm3.  Use your calculated density of water and 
find the relative error.  Show your work.

     RELATIVE ERROR = 

QUESTIONS (opportunities to extend your lab experience)
1.  
Two students determined the density of a liquid three different times.  The values they determined 
were:  1.06 g/cm3 , 1.10 g/cm3 , and 1.04 g/cm3 .

a.  
What is the average of their three measurements?

     

b.  
Use the average to find the relative error if the accepted value is 1.00 g/cm3.(show work)
2.  
Define accuracy.

3.  
Define precision.

4.  Four groups of chemistry students measured the density of a piece of lead.  The results 

     they obtained follow.  The accepted value is 11.34 g/cm3.

            


Group 1                     Group 2                    Group 3                   Group 4

            


11.34                             9.55                          11.35                         11.37

            


11.38                             9.57                            7.45                         11.60

            


11.35                             9.53                            9.14                         11.75

            


11.32                             9.59                          10.32                         11.41

Average =

     a.  
The results from group 1 show what in terms of accuracy and precision?

     b.  
The results from group 2 show what in terms of accuracy and precision?

     c.  
The results from group 3 show what in terms of accuracy and precision?

     d.  
The results from group 4 show what in terms of accuracy and precision?

Calculate the ER for all the groups.
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ER
5.  
In building a table with 4 legs, would it be more important for the length of the legs to be accurate or be precise?  In placement of the legs on the table, is it more important to be accurate or precise?  
Explain why.

6.  
What are at least 2 sources of error in this experiment and how do they affect your results?

