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Additional Problems 
#1. As determined in the previous problem (20-10b), a resolving power of 

769 is needed in order to just resolve CO+ and C2H4
+. Since 12C has a 

mass of 12.000000 (exactly) and we are given that CO+ has a mass of 
27.9949, we know that 16O has a mass of 15.9949. Furthermore, since we 
are given that C2H4

+ has a mass of 28.0313, so the mass of 1H is 
1.007825. Now we calculate: 

 
 C20H40

+ -   280.313 
 C19H36O+ - 280.2766 
 
 R = m/∆m = 280/0.0364 = 7,692 
 
#2. A quadrupole could handle the resolution of CO+ and C2H4

+, but a double-
focusing instrument would be needed to resolve C20H40

+ and C19H36O+. 
 
#3. There are four possible ways to combine the 2 Cl isotopes: 
 
 Mass  
   70  35Cl35Cl 1.00 x 1.00 = 1.00   → P 
   72  35Cl37Cl 1.00 x 0.33 = 0.33   → P+2 
   72  37Cl35Cl 0.33 x 1.00 = 0.33   → P+2 
   70  37Cl37Cl 0.33 x 0.33 = 0.11   → P+4 
 
m/z:   70  72  74 

 % of parent:  100  66  11 
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 #4. Recall that:  mknown = munknown 
           Vunknown    Vknown 
 
  So:        218.9856       = munknown 
           0.99463(5000)         5000 
 
   munknown = 220.1679 
 
  From the table, this is:  C11H24O4 

 

 

 

 #5. Recall that:   velocity = (2Ve/m)½ 
 
  So:   Time = length/velocity = L(m/(2Ve))½ 

 
  t = (250 cm)[(200/6.023 x 1023)/(2(2700 v)(1.60 x 10-12 erg/v))]½ 
 
  t = 4.90 x 10-5 sec = 49.0 µs 


