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Chem 130      Name______________________________ 
Exam 1, Ch 1-4     September 23, 2011 
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. Which of the following aspects of Dalton’s atomic theory remains unchanged in our current 

understanding: 

a. Atoms are indivisible. 
b. All atoms of a particular element are identical. 
c. Compounds are the result of a combination of two or more 

different kinds of atoms in fixed ratios. 
d. None of the above. 

 
 
Answer ____________ 

 
2. 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 3-8 
 
3. Define the following using a maximum of two sentences for each definition.  (8 points) 

a. accuracy: 
 
 
 

b. precision: 
 
 

 
 
4. Complete the following table. (12 points) 
 

Symbol 40Ca2+ 58Ni  

# of protons   16 

# of neutrons   16 

# of electrons   18 

Charge +2   

Name     
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5. Name the following compounds or provide the correct formula for the given names. (18 pts) 

a. iron (III) sulfate   

b. calcium chloride  

c. N2O5  

d. diphosphorous tetrafluoride  

e. Al2(CO3)3  

f. Cr(PO4)2  

 
6. A solution consisting of 8.50% acetone and 91.50% water by mass has a density of 

0.9867 g/mL.  What mass of acetone, in kg, is present in 7.50 L of the solution? (8 pts) 
 
 
 
 
 
 
 
 
 
 
7. Write balanced reactions, specifying the state for all reactants and products. (8 points) 

 
a.  Aqueous copper (I) sulfate reacts with aqueous barium iodide to produce solid barium 

sulfate and aqueous copper (I) iodide.  
 
 
 
 

b. Aqueous sodium carbonate reacts with gaseous nitrogen monoxide and oxygen gas to 
produce aqueous sodium nitrate and carbon monoxide gas. 

 
 
 
 
8. How many 204Pb atoms are in a piece of lead weighing 215 mg?  The percent natural 

abundance of lead is 1.4%. (8 points) 
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Part II. Answer three (3) of problems 9-12. Clearly mark the problem you do not want 
graded. 10 points each. 
 

9. Ammonia can be generated by heating together the solids Ca(OH)2 and NH4Cl.  CaCl2 and 
water are also formed.  How many grams of NH3 will form if 33.0 grams each of NH4Cl and 
Ca(OH)2 are heated? (molar masses (g/mol):  NH4Cl = 53.4912, NH3 = 17.03056, 
Ca(OH)2 = 74.093, CaCl2 = 110.983, water = 18.0153) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10. 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?    
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11. 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? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12. 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 938 g, 532 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) 
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Possibly Useful Information 
 

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

 



Form A 

 6

 


