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DO NOT OPEN THE EXAM UNTI L 11 AM!!  

¥ You must turn in your exam by 11:50 AM. 

¥ This is a closed book, closed notes exam.  There is a periodic table on the LAST PAGE 
of the exam. 

¥ The use of preprogrammed functions or information on your calculator is NOT allowed. 

¥ SHOW YOUR WORK!!  Partial credit will be given for calculations only where I can 
follow what you have done. 

 

1 mole par ticles  =  6.022 x 1023 par ticles 
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MULTIPLE CHOICE (4 pts. each).  Write your answer on the line to the left of each question.   
             There is only ONE correct choice for each question. 

    C   1.  The element europium exists in nature as two isotopes:  151Eu has a mass of 
150.9196 amu, and 153Eu has a mass of 152.9209 amu.  Which of the following 
statements is TRUE?  

A)  An atom of 151Eu contains 151 protons.  

B)  An atom of 153Eu contains 63 neutrons. 

C)  These two isotopes exist in nature in approximately equal abundances. 

D)  There is no way to estimate the relative abundances of these isotopes. 

     D   2.  Which of the following bonds is the most polar? 

A)  CÑ N 

B)  CÑ O 

C)  CÑ F 

D)  SiÑ F 

     C   3.  Which of the following pairs of compounds is likely to be miscible (completely 
soluble in one another)? 

A)  H2O and CH3CH2CH2CH2CH2CH3 

B)  HF and CCl4 

C)  Br2 and CCl4 

D)  Br2 and H2O 

__C__  4.  You need to make 500 mL of a 0.10 M Fe2+ solution.  How much of a 2.00 M Fe2+ 
stock solution would you pipet into your 500 mL volumetric flask?   

A)  2.5 mL 

B)  10 mL 

C)  25 mL 

D)  40 mL 
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     E   5.  (5 pts.) Which of the following molecules has zero dipole moment? 

A)  N2O 

B)  Cl2O (O in middle) 

C)  SO2 

D)  AsCl3 

E)  SeO3 

_   B___  6.  (5 pts.) Which of the following quantities contains the greatest number of N atoms?  

A)  1 mol N2 

B)  50 g N2O 

C)  17 g NH3 

D)  500 mL of 2 M NH3 in water 

E)  150 mL liquid pyridine, C5H5N (density  =  0.983 g/mL)  

     C   7.  (4 pts.)  Elemental sulfur exists as molecular units with a formula of S8.  Which of 
the following is a valid Lewis dot structure for the S8 molecule? 
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8.  (8 pts.)  Nitrogen (N2) and hydrogen (H2) react to form ammonia (NH3).  Consider the mixture 

of N2 and H2 shown in the picture below.  

N2  +  3 H2  ÐÐÐÐÐ>  2 NH3 
 
 
 
 
 
 
 
 

a) What is the limiting reagent in this reaction?  H2 
b) Draw a representation of the product mixture assuming the reaction goes to completion. 

N2 

H2 

6 NH3  +  N2 
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9.  (6 pts.) The line structure for cholesterol is shown below. 
 
 
 
 
 
 
 
 
 
 
 
 

How many carbon atoms are there in one molecule of cholesterol?    27  

 

How many hydrogen atoms are there in one molecule of cholesterol?  46  
 
 
10.  (12 pts.) The following organic molecules are known for their characteristic fragrances.   

Circle and name any three functional groups that contain heteroatoms. 
 
 

 

11.  (6 pts.)  Argon gas (Ar) makes up about 1% of the EarthÕs 
atmosphere.  In 1Ð3 sentences, explain why argon is not a greenhouse gas. 

A greenhouse gas absorbs and reradiates infrared radiation.  A molecule absorbs IR 
radiation if a vibration can be excited that results in a change in the overall dipole of the 
molecule.  Ar is a single atom, not a molecule, and thus, there are no vibrations (bond 
stretches and bends) that can be excited. 

12.  (8 pts.)  Consider the following:  Diatomic molecules are not potential greenhouse gases.   

(a) Is this statement true or false?  FALSE 

(b) Briefly explain your answer discussing N2 and HCl, two diatomic molecules found in the 
atmosphere. 

N2 is not a greenhouse gas, but HCl is a greenhouse gas.  A greenhouse gas molecule 
must have a vibration that changes the molecular dipole.  When N2 stretches, there is no 
change in molecular dipole, always nonpolar.  HCl is a polar molecule and when HCl 
stretches, the dipole grows in magnitude as the distance between ! + and ! Ð grows. 
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13.  (15 pts.)  The inner atom of a triatomic molecule (3 atoms) can have any of three different 
electronic geometries consistent with the octet rule.  Identify (1) the three electronic 
geometries, (2) the approximate bond angle in each case, and (3) give an example (a 
complete Lewis structure) for each case.  

 

O C O
steric number  =  2
Linear geometry

180û

 

steric number  =  3
Trigonal planar geometry

< 120û

S

OO

 

steric number  =  4
Tetrahedral geometry

H

O

H

< 109û  

14.  (15 pts.)  The fat stored in the hump of a camel is a source of both energy and water.   
Assume the fat consists entirely of tristearin, the triglyceride of stearic acid and that the 
reaction for metabolism is the same as combustion of tristearin.  The molecular formula 
of tristearin is C57H110O6.   

Write the balanced chemical reaction for the combustion of tristearin. 

C57H110O6  +  163/2 O2  ÐÐÐÐÐ>  57 CO2  +  55 H2O 

Calculate the mass of H2O (in kg) produced by metabolism of 1.00 kg of fat. 

(1.00 kg C57H110O6)

!  

1000 g

1 kg

" 
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'  

1 mol C57H110O6

891.45 g
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'  

55 mol H2O

1 mol C57H110O6

" 
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& 
'    =  61.7 mol H2O 

(61.7 mol H2O)

!  

18.02 g H2O
1 mol H2O

" 
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1 kg
1000 g
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& 
'    =  1.11 kg H2O 

 



 

 


