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Procedure


The correct use of the various measuring devices that will be used throughout this course will be investigated. We will discover that measurement is just one use of numbers, with specific rules, that allows us to carefully describe our environment. The careful application of the Measurement Rule will all users to have consistent measurements that can be compared between users.   
    We will investigate metric units of length and the Measurement Rule, by measuring a 10-inch line (convert to centimeters), a piece of notebook paper, a penny, and a credit card.  In addition, we will measure around our thumb, wrist, neck, and waist, using a string. 
    Volume of an irregular object (bolt, marble) will be measured in the Metric System by measuring, using a beaker and graduated cylinder containing water.
    The mass of one milliter of water will be obtained by placing 200-ml of water in a container, obtaining its mass, in the Metric System, and calculating the mass of one gram.  
    A stopwatch will be used to time an event. We will obtain and record ten readings and then  determine an average time.
    To practice using a thermometer we will measure temperature of a beaker of water as it come from the tap, heat the water to boiling and measure the temperature again.
    Given a set of data from an experiment we will compute average value, error, and percentage of error as indicated in the text.
    Given various conversion problems we will convert English to the Metric system and Metric to the English system. 
 

Data
  Part A - Length
Section 1 - Linear Measurement

	Object
	Kilometer
	Meters
	Centimeters
	Millimeters

	10 inch line
	.0002530 
	.2530 
	25.30 
	253.0 

	Notebook paper width 
	.0002150 
	.2150 
	21.50 
	215.0 

	Penny thickness
	.0000012 
	.012 
	.12 
	1.2 

	Credit Card Width
	.0000855 
	.0855 
	8.55 
	85.5 


	1. (6) Centimeters in a 1 inch line    2.54-cm 


Section 2 - Measuring Body Parts

	Body Part
	Kilometer 
	Meters
	Centimeters
	Millimeters

	Thumb
	579 
	57.9 
	.579 
	.000579 

	Wrist
	1475 
	147.5 
	1.475 
	.001475 

	Neck
	3360. 
	336.0 
	3.360 
	.003360 

	Waist
	7357 
	735.7 
	7.357 
	.007357 


	1. Comparison Observed   each measurement approximately doubled.


Part B - Volume
	Object
	Kiloliters 
	Liters
	Centiliters
	Milliliters

	100-ml water
	939 
	93.9 
	.939 
	.000939 

	Bolt
	69 
	6.9 
	.069 
	.000069 

	Marble
	20 
	2.0 
	.020 
	.000020 


	1. Is the beaker a good tool to use for accurate measurement? Explain   Based on our experiment, the 100 ml of water measured in the beaker only measured 93.98 ml in the graduated cylinder.  


Part C - Mass 
	
	Mass

	Object
	Kilogram
	Gram
	Milligram

	Mass of container
	Kilogram 
	Gram 
	Milligram 

	Mass of container + 200-ml. water
	.042 
	42 
	42000 

	Mass of 200-ml. water
	.242 
	242 
	242000 

	Mass of One milliliter of water
	.200 
	200 
	200000 


Part D - Time (in seconds)

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	Average

	8.34 sec 
	8.60 sec 
	7.31 sec 
	7.91 sec 
	8.44 sec 
	8.09 sec 
	7.81 sec 
	8.63 sec 
	8.22 sec 
	7.69 sec 
	8.10 sec


Part E - Temperature

	1.  Temperature of tap water   24.5 (C 


	2.  Temperature of boiling water  98.6 (C


Part F - Average error, Percentage of Error

	1.  Average value   63.83


	2.  Error    2.83


	3.  Percentage of Error    4.64%


Part G - Problems:  Solve each of the following:

	Problem
	Solution

	1.  How many cm. is 3.6 in.?  
	2.54 cm per inch x 3.6 in. = 9.14 cm 

	2.  6.1 liters are how many ml.?  
	1000 ml per liter x 6.1 ml = 6100 ml 

	3.  7.2 m. is how many centimeters?  
	100 cm per meter x 7.2 m = 720 cm 

	4.  5.6 m. is how many cm.?  
	100 cm per meter x 5.6 m = 560 cm 

	5.  5.6 m. is how many mm.?  
	5.6 m = 560 cm (see above)  10 mm per cm x 560 = 5600 mm 

	6.  1.02 liters are how many ml.? 
	1000 ml per liter x 1.02 = 1020 ml 

	7.  10.1 Lbs. are how many kg.? 
	454 grams per lb x 10.1 = 4585.4 g  /  1000 g per kg  = 4.5854 kg 

	8.  488 mi. are how many km.? 
	1.61 km per mile x 488 = 785.68 km 


Analysis/Outcomes


This topic introduced the Measurement Rule which requires members of the scientific community to measure and record measurements using the same procedure. This allows the data from various researchers to be compared and shared in a uniform manner. 

The laboratory activity allowed us to develop skills in measuring Metric units of length, volume, and mass.  In addition, we learned to calculate averages, measure temperature, find average value, error, and percentage of error, and convert English to the Metric system and Metric to the English system.  The most difficult was to consistently remember to use the “Measurement Rule.” 

Measuring the 10-inch line, notebook paper, penny, credit card, and body parts, we developed our measurement skills.  We learned to convert centimeters to millimeters, meters, and kilometers.  One inch equals 2.54 centimeters. 

When measuring irregular objects (bolts, marble), we determined the objects volume by pouring water into a graduated cylinder, measured the volume, then lowered the object into the water, measured the new volume, and subtracted the original from the new volume.  Thus, we calculated the volume of the object. 

We used a mass scale to determine the mass of a container, a container + 200 milliliter of water, and 200 milliliters of water; then converted to kilograms and milligrams. 

To determine an average a stopwatch was used and recorded ten timed events. The average time was calculated and rounded to reflect the accuracy of the stopwatch. 

Using a thermometer, we obtained the temperature of tap water and the temperature of boiling water. It was interesting to note that water does not boil at exactly 100 degrees. 

In order to find average, error, and the percentage of error the correct formula must be used and we must average only once, at the final answer.  

To conclude this laboratory we successfully completed (8) eight conversions from Metric to English and English to Metric. 
Application
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Description of Site


Since, I will be in Chicago this weekend I decided to visit The Museum of Science and Industry in Chicago, Illinois on the internet.  I discovered some interesting information pertaining to the International Space Station and the concepts of Measurement. 

The International Space Station (ISS) will have a mass of approximately 900,000 pounds, and will measure 361 feet.  The project is so complex that sixteen nations banded together to complete this project. 

The ISS will be assembled in space.  After assembled the ISS will provide 46,000 cubic feet of living/working space. 

The part will be hauled into orbit, requiring 43 space flights over a five-year period. 

By evaluating the elements and figuring accurate measurements, scientists are able to perform this type of assemble in space. 


In the construction of the space station there will be millions of measurements to insure the correct manufacture and its assembly. The need for all these measurements made by different people and manufacturing companies let us understand the enormous role the measurement rule plays for accurate outcomes of the entire project.

Application of Site to Topic


This site applied directly to my study of Measurement in the application of common procedure for measurement.  Through the use of this procedure all persons involved, in the construction of the International Space Station, will have common way to build, transport and assemble.  I can grasp the importance of accurate measurement not only in the transportation of massive parts into space, but also in everyday life.
Relevancy

Concept 1 
Percent of Error: This is a concept that I have used for years as part of my work as a business person but never really understood. I know understand that percent of error represents the portion of the whole that is in error. I feel that I can know explain this to my clients. 
Concept 2 
The Measurement Rule: This is a concept that I had never though of before. I have always used a measuring device in any manner that I wanted to. To use a structured rule to use measuring device was hard for me but I understand that the consistent application of the rule will provide better information. As a citizen I understand how engineers are able to measure exact quantities of materials to produce the products we use and scientists are able to describe our world with such great accuracy. 
    
Summary and Final Thoughts

 

The last part of your Seminar Report, Summary and Final Thoughts, draws together your thoughts, based upon the work of this seminar, feelings, about the content of the seminar, and how this seminar relates to your life.  Also, post this section of your report to the Discussion Board

Quiz: 
1-C, 2-E, 3-C, 4-C, 5-D, 6-B, 7-B, 8-C, 9-E, 10-E, 11-B, 12-C, 13-D, 14-E, 15-B 
          For The Procedure to Build A Topic Report Click This Hot-Link 
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