MEASUREMENTS LAB
Background: SI (Systeme Internationale) is the current accepted method of making and reporting measurements in the scientific community.  It was adopted in the early 1900’s and is used world-wide as the common system of measurements.  SI uses the metric system, which is based on powers of ten.  Each type of measurement has a standard unit (mass = kilogram,  length = meter, time=second).  These measurements can be enlarged or reduced by a factor of ten, represented by the use of prefixes (k, c, m, etc.).  To convert between units of the same measurement, involves either multiplying or dividing by a power of ten.

This lab exercise will help familiarize you with SI units and with measuring in the SI system.  As you read each measuring device, be aware of the value of each marked division and the value of each estimated division.  Also, be aware of the differences in the accuracy of each marked division and the precision of your data.

Purpose:  Learn and follow the rule of measurement :

               Write each known digit plus one estimated digit and label.

Math Skills:  rule of measurement and sig figs  

I.  Length Measurement (Record the block number:_____________)


SUPPLIES:   centimeter ruler, block to measure
Determine the length, width, and height of the block in centimeters using the centimeter ruler.  Record your answer to one place beyond the mark (the estimated, uncertain digit).
                       1.  Length of block:________________cm = _______________mm =  _______________m

                  2.  Width of block: ________________ cm = _______________mm = _______________m

                  3.  Height of block: ________________ cm = _______________mm = _______________m
    Questions:

1.  To what place value is the estimated digit on a centimeter ruler (example: ones, tenths, hundredths)?

2.  Suppose that your instructor had incorrectly marked the units on the rulers while preparing them.  Which would have been affected: the accuracy or the precision?  Explain. 
     3.  Name two items that have a length of about 1.0 cm.

     4.  Name two items that  have a length of about 1.0 mm.

II. Volume Measurements


  Supplies:   50 mL or 100mL  graduated cylinder, small rock
       A.  Calculate the volume of the block from above in cubic centimeters. 
             1. ___________________ cm3

      2.  What is the volume in mL?______________   What is the volume in L? 

       B.  Put water in a graduated cylinder to between half full and full. Record the volume to one place           beyond the mark (the estimated, uncertain digit).


      Volume of water _________________________
             Place a rock in the water and record the volume to one place beyond the mark.  (Record the rock      number: _________________.)

             Volume of water and rock _______________________

             Calculate the volume of the rock _____________________________________________

III.  Mass Measurements


Supplies: Block, rock, triple beam balance
       Measure the mass of the block and the rock using the electronic balance.  Record the mass to one place beyond the mark (the estimated, uncertain digit)
       1. Mass of block _______________________
       2.  Mass of rock _______________________

IV.  Mass-Volume Relationships
             A.  Use the volume and mass of the block determined above to determine the density of the block.  Use the format for problem solving that we learned (Formula, Data, Answer) to determine your answer.  Don’t forget to write your final answer in correct significant digits.

B.  Use the volume and mass of the rock determined above to determine the density of the rock.  Use the format for problem solving that we learned (Formula, Data, Answer) to determine your answer.  Don’t forget to write your final answer in correct significant digits.
