
PRACTICE PROBLEMS FOR 103 FINAL 
 
1 Calculate the binding energy in J/nucleon of Fe-56, of nuclear mass 55.9349 amu. 
 
2 The half-life of cobalt-60, an isotope used in nuclear medicine, is 5.3 y. What mass of a 1.000 
mg sample of Co-60 remains after 12 y? 
 
3 Explain the principles upon which C-14 dating is based. The half life of C-14 is about 5700 y. 
 
4. Calculate the binding energy in J/nucleon of U-238, of nuclear mass 238.0508 amu. 
 
5. The half-life of sodium-24, an isotope used in research medicine, is 15.0 h. A saline solution 
containing 25 micrograms of Na-24 is injected into a research subject. If the lowest detection 
level for Na-24 is 1.0 micrograms, how long can the radioactivity due to this isotope be studied 
in this research subject? 
 
6. The half-life of radon-222 is 2.8 days. A homeowner used a radon test-kit to sample the air in 

his home, but forgot to send it for processing for 30 days. If the level of radon was actually 
100 counts, what value would be reported by the test lab? 
a. 94 counts 
b. 17 counts  
c. 9.3 counts 
d. 1.5 counts 
e. 0.060 counts  
 
ANSWER: e 
 

7. 90Sr is an isotope produced from atmospheric testing of nuclear bombs. If nuclear testing was 
stopped in 1960, what percentage of radioactivity due to 90Sr remained in 2000? The half-
life of 90Sr is 28.5 years. 
a. 62.2 % 
b. 37.8 % 
c. 12.3 % 
d. 0.85 % 
e. virtually 0 % 
 
ANSWER: b 
 

8. Long-chain hydrocarbons are broken into smaller molecules in the gasoline range by a process 
called catalytic  
a. reforming.  
b. fractionation. 
c. distillation.  
d. cracking. 
e. converting. 
 
ANSWER: d 



 
9. Which of these is unlikely to help alleviate global warming? 
 a. reducing combustion of fossil fuels 
 b. reducing forest clearing for agriculture 
 c. using only unleaded gasoline 
 d. increasing the use of nuclear power generation 
 e. planting more trees 
 
 ANSWER: c 
 
10. "Polyester" (poly(ethylene terephthalate)) is produced by a(n)             reaction between 

terephthalic acid and           .  
 a. addition; ethylene 
 b. condensation; ethylene glycol 
 c. addition; ethylene diamine 
 d. disproportionation; ethylene glycol 
 e. condensation; ethylene 
 
 ANSWER: b 
 
11. The most common example of a biopolymer that is an addition polymer is 

a. starch.  
b. rubber.  
c. protein. 
d. cellulose. 
e. glycogen. 
 
ANSWER: b 
 

12. a. Write a balanced equation for the complete combustion of liquid methanol, CH3OH. 

b. Given that the values of � H°f for methanol, carbon dioxide, and water are -239.1 kJ/mol, 
-393.52 kJ/mol, and -241.84 kJ/mol, respectively, and that the density of methanol is 
0.7913 g/mL,  calculate the fuel value and energy density of methanol. 

c. The fuel value and energy density for octane are 44.423 kJ/g and 31.1 kJ/mL, respectively. 
Would adding methanol to gasoline improve its fuel value or energy density? Explain. 

d. Explain why methanol or any other alcohol would be called an additive to gasoline. 

 
 


