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Chem 130      Name______________________________ 
Exam 1, Ch 1-4     June 22, 2016 
100 Points 
 

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 ____b________ 

 
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 ____ c________ 

 
Part I: Complete all of problems 3-8 
 
3. Complete the following table. (12 points) 

Symbol 26Mg 65Zn 81Br 

# of protons 12 30 35 

# of neutrons 14 35 46 

# of electrons 12 30 36 

Charge 0 0 -1 

Name  magnesium-26 zinc-65 bromide-81 ion 

 
4. Name the following compounds or provide the correct formula for the given names. 

(18 points) 

a. Co(NO3)2 cobalt (II) nitrate 

b. ammonium chloride NH4Cl 

c. BF3 boron trifluoride 

d. tricarbon disulfide C3S2 

e. magnesium perchlorate Mg(ClO4)2 

f. Na2SO4 sodium  sulfate 
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5. Bromine exists as two isotopes with nearly equal abundance.  The average mass of a 
bromine atom is 79.904 amu.  If you were able to pick up a single bromine atom, what is the 
chance that you would randomly get one with a mass of 79.904 amu?  No calculations are 
needed, but you must clearly justify your answer. (8 points) 

 
There is zero chance of finding an atom of mass 79.904 amu.  Because 79.904 amu must 
be the “weighted average” of the masses of individual isotopes, and because there are only 
two isotopes, neither can have mass 79.904 amu.  One isotope must have a mass greater 
than 79.904 amu and one must have a mass smaller than 79.904 amu 

 
 
 
 
 
6. Magnesium occurs in seawater to the extent of 1.40 g magnesium per kilogram of seawater.  

What volume of seawater, in liters, would have to be processed to produce 1.11 ton of 
magnesium? (1 ton = 907.1 kg, density of seawater = 1.08 kg/L). (8 points) 

 
1.11 ton Mg x 907.1 kg Mg x 103 g x 1 kg sw x 1 L sw = 665,926 L sw

  1 ton Mg  1 kg  1.40 g Mg  1.08 kg sw   
 

So, 666,000 liters of seawater must be processed (3 sig.figs.) 
 
 
 
 
 
7. Which is the larger mass, 3245 g or 0.00515 mg? (8 points) 
 

3245 g x 10-6g x 1 mg = 3.245 mg and 0.00515 mg x 10-3g x 1 g  = 5.15 g
  1 g  10-3 g      1 mg  10-6 g   

 
So, 3245 g is the larger mass. 

 
 
 
 
 
8. How many copper atoms are present in a piece of sterling silver jewelry weighing 33.24 g?  

Sterling silver is a silver-copper alloy containing 92.5% silver by mass with the balance 
being copper. (8 points) 

 
If the alloy is 92.5% silver, it must be 100%-92.5% = 7.5% copper 

 
33.24 g alloy x 7.5 g Cu x 1 mol Cu x 6.022 x 1023 atoms = 2.4 x 1022Cu atoms

  100 g alloy  63.546 g Cu 1 mol   
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Part II. Answer three (3) of problems 9-12. Clearly mark the probl=em you do not want 
graded. 10 points each. 
 

9. Copper has two stable isotopes, 63Cu and 65Cu, with masses of 62.9396 amu and 
64.9278 amu, respectively.  What are the percent abundances of each of these isotopes?  
Why aren’t the masses of the isotopes 63.0000 and 65.0000?  

 
F63M63 + F65M65 = 63.546 amu 

F63 + F65 = 1 
(1-F65)(92.9396 amu) + F65(94.9278 amu) = 63.546 amu 

1.9882 amu(F65) = 0.6064 amu 
 

F65 = 0.3049 = 30.5% 65Cu 
F63 = 1 – F65 = 0.6950 = 69.5% 63Cu 

 
The fact that the masses of each isotope are not integers is due in large part to the “mass 
defect”, which is the loss in mass due to the energy required to hold the nucleus together. 

 
 
 
 
 
 
 
 
 
 
10. Nitrogen gas, N2, can be created by passing gaseous ammonia over solid copper (II) oxide, 

with the other product of the reaction being solid copper and water vapor.  If a reaction 
mixture containing 18.1 g NH3 and 90.4 g CuO produces 6.63 g N2, what is the percent yield 
for the reaction? (10 points)   

 
2NH3 + 3CuO →3Cu + N2 + 3H2O 

 
We need to find the limiting reactant in order to calculate a theoretical yield 
 

18.1 g NH3 x 1 mol NH3 x 1 mol N2 x 28.0134 g N2 = 14.89 g N2

  17.0305 g NH3  2 mol NH3  1 mol N2   
 

90.4 g CuO x 1 mol CuO x 1 mol N2 x 28.0134 g N2 = 10.61 g N2

  79.5454 g CuO  3 mol CuO  1 mol N2   
 
Therefore, CuO is our limiting reactant and the theoretical yield is 10.61 g. 
 
The percent yield is: 

6.63 g x 100% = 62.5 % yield
10.61 g     
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11. The compound di-ethylene glycol monomethyl ether (di-EGME) is added to jet fuel to 
minimize the possibility of ice formation in the fuel tanks at high altitude.  Elemental analysis 
has determined that di-EMGE is 49.98% carbon and 39.95% oxygen by weight, with the 
remainder of the compound being hydrogen.  If the molar mass of di-EMGE is 
120.1469 g/mol, what are the empirical and molecular formulas for this compound? 

 
[100 - (49.98 + 39.95)]% = 10.07% H 

Assume 100 g of EGME 
 

49.98 g C x 1 mol C = 4.153 mol C
  12.0112 g   

 
39.95 g O x 1 mol O = 2.497 mol O

  15.9994 g   
 

10.07 g H x 1 mol H = 9.990 mol O
  1.0079 g   

C4.153H9.990O2.497  C1.66H4O  C5H12O3 = Empirical formula 
 
Is this also the molecular formula?   

[5(12.0112 g) + 12(1.0097) + 3(15.9994)] g/mol = 120.1706 g/mol 
Therefore C5H12O3 is also the molecular formula. 

 
 
 
 
 
12. 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.  Indentify the four key tenets of Dalton’s theory and 
describe at least one shortcoming or error in the theory. 

 
The four key points are 

1. All matter is made of Atoms, which are indivisible. 
2. All atoms of a given element are identical 
3. Compounds are the result of a combination of two or more different kinds of atoms 
4. Chemical reactions involve the combination, separation or rearrangement of atoms 

 
The key shortcoming is that Dalton’s theory does not account for the presence of isotopes, 
which are atoms of the same element that are not identical because they have different 
numbers of neutrons. 
 
We also now know that atoms can be split into smaller components (protons, neutrons, 
electrons and smaller). 
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Possibly Useful Information 
 

 

%100x
yieldltheoretica

yieldactual
yieldpercent   

Na = 6.02214 x 1023 mol-1 D = m/v 

 
 

 
 


