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Fall 2009 CHEM 101-01                       Small-Group Problem set #2 
 

DUE DATE:  
Wednesday November 25, 2009 at 9:50 AM 

(75 points possible) 
 

Each group will turn in one assignment on the due date listed above.  All group members who participated 
in the assignment preparation (see Verification statement below) will receive the same grade. Consequently, 
please leave sufficient time between drafting your group’s solutions and the due date for necessary 
revisions.  The following guidelines for small group activities have been complied to facilitate your success 
in this assignment: 
 

• Be respectful and considerate of others even if you disagree 
• Be an active listener 
• Be patient and open minded 
• Respect cultural differences 
• Divide work into sections (share work) 
• Take time to teach each other 
• Don’t let one member do all the work 
• Encourage every one to contribute by verbalizing new concepts and new terms 
• Be prepared for the work to be done at a group meeting and arrive on time 
 
Please refer to your syllabus for additional details on the small-group problem sets in this course.  The 
first assignment is presented below.  Before handing in your assignment, all group members must sign 
the Verification statement, and use it as a coversheet for your assignment.  Have fun! 
 

Verification of Small-group activity participation: 
 
We the members of the ______________________ group all contributed to the completion of this 
assignment following the group behavior guidelines, and support all of the answers submitted.  We 
understand that only the group members listed below will receive credit for this assignment. 
 
______________________________  ______________________________ 
Print Name      Signature 
 
______________________________  ______________________________ 
Print Name      Signature 
 
______________________________                        ______________________________ 
Print Name      Signature 
 
______________________________  ______________________________ 
Print Name      Signature 
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1) (25 points)  Suppose that a student were to tell your professor during class that energy and mass are 
not always conserved.  The student states that he or she had previously learned that in the case of 
nuclear reactions, mass is converted into energy according to Einstein’s equation E  =  mc2.  Hence 
energy is continuously produced as mass is changed into energy.  Please write a short, typed, double-
spaced essay (~1.5 pages) to refute or clarify this student’s thesis.  Organize and focus your thoughts 
to address the laws of nature that we have discussed in class (1st law of thermodynamics and 
conservation of mass).  You must research at least two textbooks, articles, or academic websites for  
your essay, and cite them using the American Chemical Society style guidelines: 

 
http://www.lib.berkeley.edu/CHEM/acsstyle.html 

 
 Your essay will be graded on accuracy, clarity and completeness. 
 

2) (25 points)  From the information below, determine the mass of substance C that will be formed if 
45.0 grams of substance A reacts with 23.0 grams of substance B.  (Assume that the reaction 
between A and B goes to completion.)  Your answer must be supported with a detailed, logical 
explanation in order to receive full credit.   

a) Substance A is a gray solid that consists of an alkaline earth metal and carbon (37.5% by 
mass).  It reacts with substance B to produce substances C and D.  Forty million trillion 
formula units of A have a mass of 4.26 milligrams. 

b) 47.9 grams of substance B contains 5.36 grams of hydrogen and 42.5 grams of oxygen. 
c) When 10.0 grams of C is burned in excess oxygen, 33.8 grams of carbon dioxide and 6.92 

grams of water are produced.  A mass spectrum of substance C showed a parent molecular 
ion with a mass-to-charge ratio of 26. 

d) Substance D is the hydroxide of the metal in substance A. 
 

3) (25 points)  A student had five beakers, each containing 100.0 mL of 0.500M NaOH(aq) and all at 
room temperature (20.0°C).  The student planned to add a carefully weighed quantity of solid 
ascorbic acid, C6H8O6, to each beaker, stir until it dissolved, and measure the increase in 
temperature.  After the fourth experiment, the student was interrupted and called away.  The data 
table looked like this: 

 
Experiment Mass of ascorbic acid (g) Final temperature (°C) 

1 2.20 21.7 
2 4.40 23.3 
3 8.81 26.7 
4 13.22 26.6 
5 17.62 - 

 
a) Predict the temperature the student would have obtained in Experiment 5.  Explain why you 

predicted this temperature. 
b) For each experiment indicate which is the limiting reactant, sodium hydroxide or ascorbic 

acid. 
c) When ascorbic acid reacts with NaOH, how many hydrogen ions are involved? One, as in the 

case of HCl?  Two, as in the case of H2SO4?  Or three, as in the case of phosphoric acid, 
H3PO4?  Explain clearly how you can tell, based on the student’s calorimeter data. 

 


