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« Question 1

For a 'H nucleus, the Larmor frequency in a 9.4 T magnetic field is:
Vpet = YBo = (42.577MHz/T) x 9.4T = 400.23 MHz

The frequency difference of 2.0 kHz corresponds to a chemical shift difference of:

2000 Hz

AS = 0Bz
0= 10023 x 106Hz *

10 = 5ppm

Since CyHg has a chemical shift of 1.2 ppm, CoH, will have a chemical shift of:

dc,n, = 1.2ppm + 5ppm = 6.2 ppm

« Question 2

A) We use the Fourier transform to transform the time domain signal into a frequency domain signal.
The Fourier transform decomposes a signal into its components in frequency domain.
B) Mathematically, the frequency domain is the integral of the time domain signal multiplied by sine-
type functions over the frequency domain. A non-zero integral at a certain frequency means that the
sine-type function fits well part of the signal. In effect, it can deconstruct a signal containing mixed
frequencies into its components of frequency.
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Figure 1: General schematic
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Figure 2: Bad frequency integration Figure 3: Good frequency integration

« Question 3

In a NMR spectra, each peak corresponds to a distinct type of atom. If a C NMR spectra shows
three spikes, it means that there are three non equivalent types of carbon atoms in the sample. The
same goes for H NMR spectra. Knowing this, one can guess the structure of a molecule based on the
number of lines on each spectra. The procedure can also be done backwards, as one can guess the
number of lines on each spectra based on the molecule’s structure. These methods were employed to
find the solutions to the exercise in the picture below.

a)
Br Br H Br
Br Br H Br
Br H Br Br
Br H Br Br
1 H-spike, 3 C-spikes 2 H-spikes. 3 C-spikes
b)
H H Br Br
Br Br H H
Br Br Br Br
Br Br Br Br
1 H-spike, 2 C-spikes 1 H-spike, 2 C-spikes

Figure 4: Question 3’s solution
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