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Note: Although this guestion is mainly based on Book §, (c) requires knowledge
Jrom Book 7.

Section D
Question 19

(a) S0k: (i) S has six valence electrons

(1t} Each bond to oxygen 15 double .. four electrons used in
bonding

(ni) ..Cme non-bonded pair
(1v) Hence three repulsion axes
(v} 3o three repulsion axes are trigonal planar disposed

(vi) = 50015 V-shaped: 0—5—0 angle may be shightly lower
than 1207 due to non-bonded pair-bonded pair repulsion, repulsion
being greater than bonded pair-bonded pair repulsion.

KrFa: (i) Kr has eight valence electrons
(1) Bonds to F are single . two electrons used in bonding
{i1i} - Three non-bonded pars

{iv} Five repulsion axes are disposed m the form of a tngonal
pyvramid

{v) Non-bonded pairs occupy equatonal] positions
ivi) KrF- is linear.
Total 6

Note: We would advise vou to go through this sequence of sieps so the examiner
can clearly see how you arrive at your siggested geometry. Simple errors along

the way, such as miscounting the number of repulsion axes can thus be identified
and credit given for the correct pars,

ib) A non-linear tmatomic molecule (502) has 3N-6 normal modes:
33 —=6=273. All three must involve a changing dipole moment (as they all
appear n the infrared) during the vibrations.

A limear tnatomic molecule has 3N-5 normal modes. So we might expect
3% 3 -3 =4for KrFs. Only two appear in the infrared. One mode is doubly

degenerate and another 15 symmetnic F—Kr—F. Forthe symmeiric vibration no
change occurs in the dipole moment. This leaves two infrared active vibrations.

The symmetric infrared inactive vibration can be detected by Raman
SpECITOSCODY.

Total 9
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