Using Instruments and Working with Uncertainty and Error Analysis

In  this introductory lab we will be practicing using some common instruments to make observations about objects and recording and working with our measurements.  We will work in groups of two and help each other until we both master the techniques of measuring, recording, and working observations.  While we work to groups of two each person is responsible for their mastery of the lab techniques and 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
cm/m
	width
cm/m
	height
cm/m
	volume
cm3/m3
	density
g/cm3/kg/m3

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


a) What is the operational uncertainty of the volume of block #1?  (cm3 and m3)
b) What is the operational uncertainty of the density of block #3?  (g/cm3 and kg/m3)
c) What is the absolute and relative error of the density of block #4 if the accepted 

       value is 0.660. g/cm3 for #a,b,c,and 0.416 g/cm3 for #d,e,f, and 0.515 g/cm3 for #gh,i, and     

       0.517 g/cm3 for #j,k,l,m,n?

d) Plot a mass vs volume graph for the five blocks  in Part One.  Put volume on the “x” axis.
1) What is the shape of the graph and what relationship does it indicate?

2) Calculate the slope of the graph?....What does the slope yield?

3) Find the average of the densities from the table. 

aa)  How does this average compare to the slope of the mass vs volume graph? 

ab)  How does it compare to the accepted value?

