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Chem 130      Name______________________________ 
Exam 1      September 20, 2017 
 

Please follow the instructions for each section of the exam. Show your work on all mathematical 
problems. Provide answers with the correct units and significant figures. Be concise in your 
answers to discussion questions. 
 
Part 0: Warmup.  4 points each 
1. When 10.0 g zinc and 8.0 g sulfur are allowed to react, all of the zinc is consumed and 

15.0 g zinc sulfide is produced.  The mass of unreacted sulfur remaining is: 
a. 2.0 g 
b. 3.0 g 
c. 5.0 g 
d. Impossible to predict from this information alone. 

 
 
Answer ____________ 

 
2. Which of the following have roughly the same mass: 

a. a proton and an electron 
b. an electron and a neutron 
c. a neutron and a proton 
d. a proton and a bowling ball 

 
 
Answer ____________ 

 
3. Thallium has two stable isotopes, 203Tl and 205Tl.  Given that the atomic mass of thallium is 

204.383 amu, which isotope must have the larger natural abundance? 

a. 203Tl 
b. 205Tl 
c. Both have the same natural abundance. 
d. Not enough information to make this determination. 

 
 
Answer ____________ 

 
Part I: Complete all of problems 4-10 
4. Define the following using a maximum of two sentences for each definition.  (4 points) 

a. accuracy: 
 
 
 

b. precision: 
 
 

 
5. A solution consisting of 8.50% ethanol and 91.50% water by mass has a density of 

0.9867 g/mL.  What mass of ethanol, in kg, is present in 7.50 L of the solution? (8 pts) 
 
 
 
 
 
 
 
 
 
 
 

Answer______________________ 
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6. Complete the following table. (12 points) 
 

Symbol 40Ca2+ 75As  

# of protons   16 

# of neutrons   16 

# of electrons   18 

Charge +2   

Name    

 
7. Name the following compounds or provide the correct formula for the given names. (12 pts) 

a. iron (III) sulfate   

b. CaF2  

c. N2O5  

d. diphosphorous tetrafluoride  

e. aluminum carbonate  

f. Cr(PO4)2  

 
8. How many copper-65 atoms are in a piece of copper weighing 215 µg?  The percent natural 

abundance of copper-65 is 30.83%. (8 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer______________________ 
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9. The atomic mass of silver is 107.868 amu and silver exists as two isotopes with nearly equal 
abundance.  If you were able to pick up a single silver atom, what is the chance that you 
would get one with a mass of 107.868 amu?  No calculations are needed, but you must 
clearly justify your answer.  (8 points) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10. Balance the reactions below: (8 points) 

a. Mg3N2 + HCl → MgCl2 + NH3 
 
 
 
 
 
 
 
 
 
 
 

b. ammonium sulfide and iron(III) nitrate react to form ammonium nitrate and iron(III) 
sulfide 
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Part II. Answer three (3) of problems 11-14. Clearly mark the problem you do not want 
graded. 10 points each. 

11. While Dalton’s atomic theory is still the foundation for our understanding of basic chemical 
principles, our ability to better characterize atoms and compounds has identified a few 
shortcomings or errors in the theory.  Identify the four key tenets of Dalton’s theory and 
describe at least one shortcoming or error in the theory. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12. Silicon has three stable isotopes, 28Si, 29Si, and 30Si with masses of 27.98 amu, 28.98 amu, 

and 29.77 amu, respectively.  If the natural abundance of 28Si is 92.23%, what are the 
percent abundances of the other two isotopes?    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer_______________________ 
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13. One of the reasons that methamphetamine is such a problem is that it is a relatively small 
molecule that is fairly easy to synthesize.  A molecule of methamphetamine contains only 
carbon, hydrogen, and nitrogen and has a molar mass of 149.2 g/mol.  If methamphetamine 
is 80.48% C and 9.39% N by mass, what is its molecular formula? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer______________________ 
 

14. Iron ore is impure Fe2O3.  When Fe2O3 is heated with carbon, metallic iron and carbon 
monoxide gas are formed.  From a sample of ore weighing 895 g, 432 g of pure iron is 
obtained.  What is the percent Fe2O3, by mass, in the original ore sample?  
(molar masses (g/mol):  Fe2O3 = 159.6922, carbon monoxide = 28.010) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer______________________ 
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To save some calculation time, you may round 
all atomic masses to two (2) decimal points. 


