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Question 14

Asrermpr ONE of the Fllonwimgy Hrrge guesiions, ond ONE other guestion from dniz Seclion
or from Sections B oand D AN questions carey 13 pee comd of the todal morks for
thyr evamninalle componens, Section O fests the oraterial in Book 5 (Pari 1), Book & omd
Book X Vew are advized fo spend nooprore lran 30 ovinutes ow each guesiion. Write your
aerswtera) da o separane arswer book o thove wied for Sections AL 8 aed

Thes gquestion e comemed wilh the reaction berween bypophosplite jon (H POy} and
hydroxide ion (OH7), which has the following time-independent  storchiomedry in
agueous solution:

H: PO () + OFF(ag) = HPO(agq) + Hislg) (4)

fa) {2 wrorks) Bugpest a plasible rte equation Tor the reaction,

{5 {3 mereks) Outline why the use of an isolation method would be kelptul in determin-
g the parteal order of reaction with respect o O, Show in your answer how the
plausible rate eguation you have suggested in part 4 is modified.

(¢} (& marss) There is strong evidence to supeest that the partial order with respect (o
OH 15 2. Assuming an isolation method has been used {part &, describe rwo approaches,
Burseed o grophieol methods, that could be wed to confirm this suggestion.

L) (4 mrarks) Skeich an orbital enerpy-level diagram for Oy showing levels for 2p
atmic orbitals on exvgen and for the molecular orbitals of 0. Indicate occupied levels
USINE AFTOWS,

{5 12 marks) Use vour dingrom from parl o (o explam why a stream of bguid oxygen =
deflected by a magnetic field.

o) OF mark) Determime the bond order of Oy from vour diagram,
(a1 0 mark) Explamn why 05" has a shorter bond distance than O,
(e} (2 mrarks) Skeich the highest-energy occupied molecular orbital of O

0 A2 mark) Describe the bonding of the oxygen atom in methanol, CH3OH, i terms of
livheid orbvitalks

{2 (3 mawek) Which bond, angle and torsional terms would you need o describe CHROH
in molecular meclanes?

When Compound 12, CsHyy, 15 reacted with boren hydride, BH;, followed by ireatment
with Ha(h/OH, Compoand 13, CsH 20, is obtained. The infrared spectra of Compounds
12 and 1.3 are given in Fizures | and 2, respectively.

The '"C NMR chemical shifts (in p.p.m.) and off-resonance multiplicities for Compounds
02 and 1.3 are given in Table 2.
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