
CHEM 30A—SP13 

March 21, 2013  

Exam 2  

        Name: ___________________________________ 

 

1.  Draw a valid Lewis structure for each molecule/ion below.  Please represent bonds as lines, and show all 

non-bonding electrons (as dots).   

a)   CHO2
−  (carbon is the central atom) 

 

  

 

 

b)  SO3
2-  (sulfur is the central atom)   

 

  

 

 

c)  IF3 (Iodine is the central atom) 

  

 

 

16____ 

d.  CH3CHCHCH3 

 

 

 

 

 

20____ 



3.  Using the VSEPR model, predict the shape of each molecule (or ion) below and (write it on the line), and 

draw a geometrically accurate representation of the molecule in the box.   Indicate the predicted bond angles on 

the blank provided.   

 

 

_______________________  ________________________  

  Bond Angles: ________        Bond Angles: _______      

       12____ 

4.  Circle the two compounds below that have dipole moments of exactly zero. 
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4____ 

5.  When a solution of strontium nitrate (Sr(NO3)2) is mixed with a solution of potassium potassium phosphate 

(K3PO4), a white precipitate forms.  Write both a balanced complete reaction equation, and a net ionic equation 

for the reaction.  Label the physical states of the products with the correct phase symbols (s, l, g, or aq).   

  

 

 

 

 

 

 

6____ 
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6.  When a solution of sulfuric acid (H2SO4) is added a solution of potassium sulfide, a foul smelling gas is 

formed.  Write a complete equation for the reaction and a net ionic equation.  Label the physical states of the 

products with phase symbols (s, l, g, or aq) and balance the equations. 

 

  

 

 

 

 6____ 

7.  Predict the products of the reaction between aqueous lithium hydroxide and nitric acid (HNO3).  Write both 

the balanced complete equation and the net ionic equation.  Label the physical states of the products with phase 

symbols (s, l, g, or aq) and balance the equations. 

  

 

 

 

6____ 

8.  Using the electronegativity values on page 5, predict whether the bonding between each pair of elements 

show below is most likely to be nonpolar covalent, polar covalent or ionic.   

a.  calcium and oxygen 

b.  sulfur and chlorine 

c.  silicon and chlorine 

6____ 

9.  Which element is being oxidized and which element is being reduced in the reaction below?  

Zn (s)   +   2AgNO3 (aq)     2Ag (s)   +   Zn(NO3)2 (aq)   

  

Oxidized:  ______ Reduced: ______ 

4____ 

10.  Classify the following reactions, and balance each equation.  The possible categories are combination, 

decomposition, combustion and double displacement.   

a)  KClO4 (s)         KCl (s)  +   O2 (g)     Classification:  _________________ 

 



 

b)  C5H5N (l)  +   O2 (g)       CO2 (g)    +    H2O   +   NO2 (g)  Classification:  _________________ 

 

 

c)  Mg (s)   +   N2 (g)       Mg3N2 (s)       Classification:  _________________ 

 

12____ 

11. Suppose you are handed a sample of an unknown solid compound that could be either sodium carbonate 

(Na2CO3) or sodium phosphate (Na3PO4).  Propose how a double displacement reaction could be used to 

identify the unknown.  Right a complete reaction equation for the key reaction.  How will you interpret the 

evidence (or lack thereof) of the reaction? 

   

 

 

 

 

 

5____ 

12.  Predict the products of the reactions below.  Apply the correct phase symbols (s, l, g, aq) to the products, 

and balance the equations.  The activity series is on page 5.  

a.  Li (s)   +   H2O      

 

 

b.  Cu (s)   +   PtCl2 (aq)      

 

 

c.  Mg (s)   +   H2SO4 (aq)      

12____ 



13.  Suppose a piece of tin metal is placed in a solution of barium chloride.  After several hours, no reaction is 

observed.  What can we conclude about the activity of tin relative to barium?  Fill in the blanks below to 

correctly complete the statement.   

 __________  is more active than __________ 

 

3____ 

14.  Rank the following molecules in order of increasing molecular polarity by numbering them 1-3 (1 = least 

polar, 3 = most polar).     

                                       

IF ClF BrF

                                         4____ 
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Solubility Rules  

 All Group IA metal and ammonium ion 

compounds are soluble. 

 All nitrate ion and acetate ion containing 

compounds are soluble.  

 Most metal sulfates (SO4
2-) are soluble.  

(Except: Ba2+, Sr2+, Pb2+, Hg2
2+) 

 Most metal chlorides, bromides and 

iodides are soluble.  (Except with: Ag+, 

Pb2+, Hg2
2+) 

 Most metal hydroxides are insoluble.           

(Except: IA metals and Ca2+, Ba2+, Sr2+) 

 Most metal sulfides are insoluble.                

(Except: IA metals and Ca2+, Ba2+, Sr2+) 

 Most metal carbonates (CO3
2-) are 

insoluble.  (Except: IA metals) 

 Most metal phosphates (PO4
3-) are 

insoluble. (Except with: IA metals and 

ammonium ion) 

Electronegativity 

H 2.1 

O 3.5 

F 4.0 

Ca 1.0 

Si 1.9 

S 2.5 

Cl 3.0 

As 2.0 


