


4) Proton line widths for non-exchanging amide protons in myoglobin are approximately 15 Hz.
Hemoglobin is a tetramer of subunits that are approximately the same size as myoglobin. What
would you expect for line widths of non-exchangeable amide protons in hemoglobin?

5) We achieve a signal to noise ratio for a peak of interest of 3:1 after collecting 4 scans. What do you
expect for the signal to noise ratio after 64 scans?
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6) The coupling constant between two olefinic 13C carbons in propene is 50 Hz (CH3-CH=CH2).

What would you expect for the coupling between directly bonded 13C and '"N nuclei in methyl
cyanide (CH3-ON) and why?

X - * ~> ~ '3 * 3 " ^ Z 2-'

in )/ 9 lib- 9 5/M*7'y/CL ^-/^^/Ax,^ —>^> _Z_^ sg^ - _4— _ y if (J*ls»o<.Y S- ?^//^' -?, -2T-7F ' ^

7) In the above example we could measure couplings of methylcyanide in either the directly observed
1:1 N spectrum or the I3C spectrum. Would the measured couplings in Hz be different or the same in
each spectrum? If measured at natural abundance, what would the relative signal intensity from
one 90° pulse be for the I 5 N spectrum relative to the I3C spectrum?
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8) We have a strong signal -100 Hz from the center of a quadrature spectrum collected with a total

spectral width of 1000 Hz. If the two channels in our quadrature receiver amplify to slightly
different extents, at what frequency would you expect to see an artifact?
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Part I I (24 pts) Answer the following showing your work.

In the following pulse sequences magnetization which dephases due to magnet inhomogeniety after the
first 90° pulse is refocused after the 180° pulse to form an echo. This dephases and is refocused by the
second 180° pulse, and so on. The series of echoes formed will decay with a natural T2. It will also
decay due to imperfections in pulses. Assume no significant T2 decay for the first two echoes, but
consider the effect of a series of 170 rather than a perfect 180° pulses. Compare the results of the
following two pulse sequences using Bloch equation vector diagrams in the rotating frame (label axes).
Using a pair of arrows assumed to precess a little above and below the frequency of the rotating frame,
draw a series of vector diagrams to show the effect of the initial 90, dephasing, the first 180, the echo,
dephasing, the second 180 and the echo. Note: 170 rotations will leave vectors a little above or below
the xy plane. Indicate the above and below plane deviations at each step. Which pulse sequence will
have the larger second echo?
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