Chem 126A –Walczak

Spring 2010


Scientific Reasoning Assignment #3:  GT Diagrams and Weather

Due April 19, 2010

We continue our work in developing our abilities to effectively communicate the solutions to scientific problems.  This time we will use G-T diagrams to explain an everyday phenomenon.  Two different problems are posed below.   Choose either one and develop a scientific reasoning paper addressing the problem.



The product of the scientific reasoning assignments is a one page, typed paper outlining your solution.  Each paper contains four parts:

· a diagram (here this will certainly include a G-T diagram, but may also include other items, such as calculations) 

· a conclusion or solution statement for the problem

· an explanation of your approach to solving the problem

· a discussion of shortcomings of your solution or approach

The order in which these four components are included is up to you.  Depending on the problem at hand, one particular ordering may be most convenient.  Use the underlined words as headings to guide your reader.  Remember to use chemistry language correctly.  



Problem 1.  Those who garden in Minnesota hope for long growing seasons.  However, the median frost date in this area of Minnesota is October 7.  Whether a plant will be killed by a frost depends on a number of factors including the hardiness of the plant, the wind conditions overnight, and the weather conditions.  Some steps can be taken when an overnight frost threatens including watering the garden thoroughly before nightfall, placing a protective covering over the plants, and collecting heat in water-filled plastic milk jugs during the day.  

The weather conditions for October 10, 2009 are given below.  Explain, using G-T graphs, what dewpoint means.  Why didn’t the temperature drop below 26˚F?  What advice do you have for Minnesota gardeners about when they should take precautions against frost?

October 10, 2009

Max Temperature 40 °F 
Min Temperature 26 °F 
Dew Point 26˚F

Average Humidity 68%

Precipitation 0.3 inch Snow
Sea Level Pressure: 30.17 in Hg     

Wind: Wind Speed 14 mph (West)    



Problem 2.  Roadway deicing is a necessity during Minnesota winters.  The most common roadway deicer is sodium chloride, but calcium chloride and calcium magnesium acetate are alternatives.  Explain, using G-T graphs, why roadway deicing makes our streets safer for driving in winter weather.   Determine the extent to which the three named deicers lower the freezing point of water.  Which compound do you think is the best to use to ensure the safety of our roadways?  What other factors should the Department of Transportation consider in making a decision about roadway deicing? 



