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Advice notes and commenis: Make sure you draw the orbital asked for in the
guestion. Last year a number of students drew one that had been in the TMA
instead. Drawing the combination of aromic orbitals which make up the
molecular orbital is acceprable.

Total 2

(f)  The O atom is sp* hybridised.

One sp® orbital forms a sigma bond to hydrogen, one sigma bond 1o carbon and
the ather two contain non-bonding electron pairs.

Total 2
{g) bondterms C—H,C—0,0—H
angleterms HCH,HCO,HOC
torsion terms HOCOH

Total 3

Advice notes and commenis: The question does not ask for an explanation soa
list is acceprable here,

(Question 18

(8}  The most accurate method for determining molecular formulae 15 by (high
resolution) mass spectrometry. Molecules are converted to molecular ions which
are sorted by mass (M*) in a magnetic field. Their masses are determined to six
decimal places from which computer analysis vields a unique formula.

It you sard by elemental analysis yvou would get ¥2 marks and another ¥ mark if
you could briefly explain how this works

12.  Cs5—CsHj» .. CsHjghas 1 dbe
13 Cs — CsHyz o O counts zero - no dbes
Total 3

(b} Note: The clearest approach is to treat each compound separately and
start, in each case, with the NMR.

Compound 12; 5 peaks in NMR so no chemical equivalence
= H3, q at 13 ppm aliphatic
—CH;, g at 17 ppm aliphatic

—{CHz, g at 25 ppm aliphatic
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