
 

Chemistry 121B Hanson   EXAM 2          Oct. 14, 2016 

 

 Name___________________________ 

  

               CALCULATORS ARE ALLOWED ON THIS EXAM  

 

NOTE:  To receive credit, show your work. 

If you feel strapped for time, try to at least start each problem before going on to the next. 

 

 PLEASE DO NOT OPEN THE EXAM UNTIL INSTRUCTED TO DO SO 
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Avogadro’s Number: 6.02214 x 1023 

 

 

 
 

 

 

  



 
 

 

(10) 1. In each case below, name the compound or give its chemical formula, as appropriate. Each slot is for a 

single word or formula. 

 

 

 a. magnesium phosphate  ______________________ 

 

 

 b. _______________   ______________ HNO3 

 

 

 c. calcium permanganate  ______________________ 

 

 

 d. _______________   ______________ NaHCO3 

 

 

 e. _______________   ______________ KSCN 

 

 

 f. ammonium nitrite  ______________________ 

 

 

 g. acetic acid    ______________________ 

 

 

 

(6) 2. Define: 

 

 a.  theoretical yield 

 

 

 

 

 

 b. stoichiometry 

 

 

 

 

 

    

 

 c. net ionic equation 
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(6) 3. Balance the following chemical equations:  

 

 a.  ____  Mg3Si2O5(OH)4  +  ____ CO2     ____ MgCO3 + ____ SiO2  +  ____ H2O 

 

 

 

 

 b.  ____  AsCl3  +  ____ NaBH4     ____ AsH3 + ____ NaCl  +  ____ BCl3 

 

 

 

 

 

(10) 4. Write balanced chemical equations for: 

 

 a. the combustion reaction of the main component in gasoline (heptane, C7H16) 

 

 

 

 

 

 

 

 b. The reaction between phosphoric acid and sodium hydroxide. [If you cannot remember what phosphoric 

acid is, use “H3X” for partial credit.] 

 

 

 

 

   

 

 

 

(16) 5. Write the balanced net ionic equations in each case. Indicate phases for all compounds. 

 

 a. Na2CO3 (aq)  + BaCl2 (aq)    NaCl (aq)  + BaCO3 (s) 

  

 

 

 

 b. the reaction between (NH4)3PO4 (aq) with FeCl3 (aq) 

 

 

 

 

 

 c. the reaction between Pb(NO3)2 (aq) and NaCl (aq) 
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(25) 6. Calculate: 

 

 a. The number of atoms of mercury in 2.5 g of Hg2Cl2.  

 

 

 

 

 

 b. The mass percent of potassium in KOH (FW 56.11)  

 

 

 

 

 

 

 c. The mass of sodium in 250 mL of a 0.15 M NaOH solution. 

 

 

 

 

 

 d. The volume of 0.10 M NaOH solution required to make 120 mL of 0.020 M NaOH solution by dilution. 

 

 

 

 

 e. The molarity of K+ in a solution made from diluting 50 mL of 0.24 M K2CO3 solution with 150 mL of 

water. 

 

 

 

 

 

(15) 7. Calculate the limiting reactant, theoretical yield of titanium, and percent yield of titanium for the 

following reaction, provided 3.00 kg of titanium was isolated. 

 

    TiCl4     +     4 Na             4 NaCl      +       Ti 

  mass/kg   14.5              7.00                

  FW 189.68           22.99                       58.44             47.88 
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 (12) 8. Shown below is a mass spectrum of a compound containing only carbon, oxygen, and hydrogen.  

 

  

   

 a) In the space below, give a brief explanation of what is going on in a mass spectrometer. [Hint – the 

instrument you used is called a “GC/MS.” No need to discuss what a GC is, just MS.] 

 

 

 

 

 

 

 

 

   

 b) What do the vertical lines on this spectrum represent? 

 

 

 

 

 c) What is the likely molecular mass of this compound based on these data? 

 

 

 d) Which structure, A-C, is the most likely candidate for this compound? Explain your reasoning. 
 

 

 

 

 

 

 

 
  PLEDGE:  I pledge my honor that on this examination I have neither given nor received assistance not explicitly approved by 

the professor and that I have seen no dishonest work. 

 

  [  ] I intentionally did not sign the pledge.       Signature______________________________ 


