
    Session #2: Homework Problems 
 
 
Problem #1 
 
           In all likelihood, the Soviet Union and the United States together in the past   
           exploded about ten hydrogen devices underground per year. 
 

(a) If each explosion converted about 10 g of matter into an equivalent amount of 
energy (a conservative estimate), how many kJ of energy were released per 
device? 

 
(b) If the energy of these ten devices had been used for propulsion to substitute 

for gasoline combustion, how many gallons of gasoline would not have had to 
be burned per year? (One gallon of gasoline releases about 1.5 x 105 kJ during 
combustion.) 

 
Problem #2 
 
           How much oxygen (in kg) is required to completely convert 1 mole of C2H6  
           into CO2 and H2O? 
 
Problem # 3 
 
           A nucleus of mass number 56 contains 30 neutrons. An “ion” of this element   
           has 23 electrons. Write the symbol of this ion and give the ionic charge as a  
           superscript on the right. 
 
Problem # 4 
 
           Magnesium (Mg) has the following isotopic distribution: 
 
                         23.985 amu at 0.7870 fractional abundance Mg24

                         24.986 amu at 0.1013 fractional abundance Mg25

                         25.983 amu at 0.1117 fractional abundance Mg26

 
           What is the atomic weight of magnesium (Mg) according to these data? 
 
Problem # 5 
 

(a) Balance the equation for the reaction between CO and O2 to form CO2. 
 

  (b) If 32.0 g of oxygen react with CO to form carbon dioxide (CO2), how much  
  CO was consumed in this reaction? 

 
 
 
 
 
 
 
 



 
 
Problem # 6 
 

               One mole of electromagnetic radiation (light, consisting of energy packages  
             called photons) has an energy of 171 kJ/mole photons. 

(a)  Determine the wavelength of this light and its position in the visible  
      spectrum. 
 
(b)  Determine the frequency of this radiation (in SI units). 

 
Problem # 7 
 
             Determine the velocity of an electron (in m/s) that has been subjected to an  
             accelerating potential V of 150 Volt. (The energy imparted to an electron by  
             an accelerating potential of one Volt is 1.6 x 10–19 Joules; dimensional  
             analysis shows that the dimensions of charge x potential correspond to those  
             of energy; thus: 1 electron Volt (1eV) = 1.6 x 10–19 Coulomb x 1 Volt = 1.6 x  
             10–19 Joules.) 
 
Problem # 8 
 
            Determine in units of eV the energy of a photon ( ) with the wavelength of  νh
            800 nm. 
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