
*BCMB/CHEM 8190* 
*ANSWERS TO PROBLEM SET 1* 

 

1)  Receptivities given in the table are reduced by abundances (except 3H- a mistake in 
the table).  Divide by abundance to get receptivity for equal number of nuclei.  The 
dependence on gamma can be seen by equating the ratio of the gammas raised to some 
power, n, comparing to the receptivity of an equal number of nuclei and finding n.  For 
13C, (γC/γH)^n = 1.6e-2 or n*ln(γC/γH) = ln(1.6e-2) or n = ln(1.6e-2)/ln(.25)  or n = 3.0.  
Receptivity also is proportional to 1/T. Therefore at 4 versus 300K the relative receptivity 
is 75. 
 
2)  The difference in precession frequency is (2.6752x10^8 x 11.7 x 
(60-55.2) x 10^-6)/2pi, or 2391Hz. The methyl resonance is 4.8 ppm 
upfield of the OH resonance. 
 

3)  The easiest way to approach this problem is to linearize the equation we gave in class 
and either graph the data, or use your favorite linear least squares program.  The equation 
after rearranging and taking the log of both sides is:  ln ((M0-Mz)/M0) = ln2 -t/T1.  Plotting 
and taking the slope of the best line to be 1/T1 we get a T1 of about 4.1s. 

4)  ω = -γ B1. If  t x ω = -π/2, B1 = 1/t x π/2 x 1/γ = 0.294 X10-5 T  

5)  T2 = 1/(π x Δυ) = 0.16s. Actually the true T2 is not affected by magnet or processing 
conditions.  For the last two parts the apparent decay constant of the FIDs are T2* = 
0.106s,  T2* = 0.080s  

6)  
 a) acqusition time should be approximately T2*, or 0.3s  
 b) the dwell time should be 1/(spectral width) or 1/10000 s. For a 0.3 s acquisition 
 one needs at least 3000 complex points; the nearest power of two is 4096.  
 c) the Ernst formula says cos(π/2(pw/pw90)) = exp(-aq/T1); optimum pulse angle is 
 20degrees; pw/pw90 = 20/90.  
 d) none if signal to noise is to be optimized  
 e) line broadening should be about 1/πT2 or 1Hz if signal to noise is to be 
 optimized.  

7)  4 minutes is long enough to reach steady state so S/N increases on averaging are well 
approximated by the square root of the length of time.  Hence S/N after 100 min is 25:1. 
 
 
 


