Using Instruments and Working with Uncertainty and Error Analysis

In this introductory lab we will practice using common instruments to make observations about objects and recording and working with those observations (measurements).  We will work in groups of two and help each other master the techniques of measuring, recording, and working with observations.  While we work together in our groups we must be sure that each person is responsible for their mastery of the lab techniques and for their own lab report.

Part One:  Use a pan balance and ruler to find the mass and volume of various blocks of wood and use these measurements to determine the density of the wood blocks.    
Pan Balance:  smallest increment  ________

uncertainty___________

           Ruler:   smallest increment _________            uncertainty ___________

  


block #
  mass(g)       (kg)       length(m)
width(m)
height(m)    volume(m3)      density(kg/m3)

a)  Measure the mass, length, width, and height of each block and record the measurements

                  correctly in the table.

b)  Calculate the volume and density of each block using the rules of working with sig. figs.

      and record their values in the table.  Show your work below for “one” of the blocks!


c)  If the accepted value of the wood block is 492 kg/m3 how is each of  density values from the


      accepted value.


Block #
 
your density


difference



Part Two:  Use a spring scale and vernier caliper to find the weight and surface area of brass masses and then  calculate the pressure each exerts on a surface.

Spring Scale:  smallest increment ____________,  uncertainty_____________

Vernier Calphiers​​​​​​​​​: smallest increment____________,  uncertainty__________  (careful- different divisions and way of estimating than most instruments)

Mass #
     weight(N)       diameter(m)    
 radius(m)         area(m2)                              pressure(N/m2)



             Two part reading!

a)  Calclate the area of the base the brass mass…make believe it’s solid without a hole in it.  Show your work 

      on one!

b)  Calculate the pressure the mass exerts on the table when it’s standing upright.   Show your work for one!





1) Make first readin from the stationary slide.  (ex 28 mm)





2) Make the second reading from the dial. (ex 0.065mm)





3)  Add the two reading together.


     28    mm                sig. figs. are


    + 0.065 mm            not considered


       28.065  mm         in this two part


                                    Reading.





Each increment on the dial is 0.02 mm














Expanding the  0.02 mm increment.  The entire increment (gap) is 0.02 mm, so cutting that increment into two estimated increments would allow you to estimate by ½ the 0.02 mm. or 0.01 mm.  








Dividing the gap into 4 equal estimated divisions would allow estimating by ¼ of 0.02 mm, or 0.005 mm.











.1 mm











