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PreLab: Volumes and Density      PHY 122 


Name: ____________________________ Date: __________ Class number:__________ 
 


I. (5 points) A student measured with Vernier caliper the necessary dimensions of the 3D 
rectangular wood object to calculate object’s volume and propagate its error. The 
Vernier caliper is precise to 0.05 mm, so many of the measurements gave the same 
results.  Each dimension was measured 6 times. The collected data is provided in table 
below.  


 
Table 1: Rectangular wood object  
 
width, mm height, mm length, mm 
49.10 24.60 102.00 
49.20 24.70 102.15 
49.10 24.90 101.90 
49.10 24.90 102.00 
49.05 24.60 102.15 
49.10 24.90 102.15 
 
 


1) Enter the acquired data in Logger Pro. Use Logger Pro to find the mean value of each 
dimension and the standard deviation of measurements (STAT function). Print and 
attach it to this PreLab or insert below the printscreen of the graphs made in Logger Pro.  
Be sure all the columns are labeled correctly. Be sure that all data is legible to read.  


  
2) Using the standard deviation obtained in Logger Pro in the above question, calculate 


below the standard error for each dimension (standard deviation of the mean).  
Write/type the equation used to find standard deviation of the mean.  
 
 
(Add space if needed)  
 


3) Calculate object’s volume. The standard (random) error in volume will be propagated 
through the random error in each of the dimantions. Use partial derivative approach to 
propagate the error. Below, be sure you write/type the equations used and show numbers 
that are plugged in.   


 
 
(Add space if needed)  
 


4) Report final result in centimeters cube in the correct format.  
Hint:  1) Uncertainty has to be reported with only one significant figure, unless the first significant figure 
equals to 1 (one). If the first sig.fig is 1 (one) then the following digit must be reported;  
2) the mean value of volume should be reported with the number of the decimal places that matches the 
number of the decimal places in the uncertainty. (Watch Introduction video for Lab 1: Error propagation, 
results. discussion) 
 
(Add space if needed)  
 
 
 
II. The relationship between mass and diameter of a sphere is an example of “model”. This 


well-known cubic relationship is studied in the second part of this lab experiment.   
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The measurements of masses and mean diameters for 5 clay spheres are provided in the 
table below:  
 
Table 2: Clay spheres   


 
# of sphere mass, g Mean diameters, cm 


1 120.5 5.135 
2 56.1 4.03 
3 35.5 3.43 
4 25.3 3.1 
5 15.2 2.52 


 
1. (1 point) Calculate density of sphere # 1 only.    


  
2. Enter the acquired data in Logger Pro. Create two new calculated columns ln 


(Diameter) and natural log ln (mass). Plot ln (Diameter) vs ln (mass). Apply linear fit 
to the graph. Print and attach it to this PreLab or insert below the printscreen of the 
graphs made in Logger Pro.    


 
3. Using the slope of the ln (Diameter) vs ln (mass) graph find the power of the diameter 


for a case when mass of sphere is a function of the diameter.  
 












	Applied Sciences
	Architecture and Design
	Biology
	Business & Finance
	Chemistry
	Computer Science
	Geography
	Geology
	Education
	Engineering
	English
	Environmental science
	Spanish
	Government
	History
	Human Resource Management
	Information Systems
	Law
	Literature
	Mathematics
	Nursing
	Physics
	Political Science
	Psychology
	Reading
	Science
	Social Science
	Liberty University
	New Hampshire University
	Strayer University
	University Of Phoenix
	Walden University


	Home
	Homework Answers
	Archive
	Tags
	Reviews
	Contact
		[image: twitter][image: twitter] 
     
         
    
     
         
             
        
         
    





	[image: facebook][image: facebook] 
     









Copyright © 2024 SweetStudy.com (Step To Horizon LTD)




    
    
