SECTION D

Long-answer

S

questions

Question 19

Cheestion i

Attempt OME o the following three guesiions, and ONE other guestion froe this Section
oF from Sections B and O All questions carry 13 per cemt of the todal marks for the
craminatle compornent. Section I reses the matertal in Book 2, Book & and Boak 9 Fon
are gohvived o spend mo more than 30 mineles on each grestion. Weite yvorr answer(sh in
a seprrate answer book from those wsed for Sections A, B and O

(o) (6 mrarks) Chitline the steps that you would take in using valence-shell electron-pair
repulsion (Y 5EPE) theory to predict the shapes of the molecules 504y and Krks.

(8 (9 marks) The infrared spectrum of gaseous 50, shows three bands, but that of
gaseous KiFy contaims only two, at 580 cm™ and 233 cm ™, respectively, Comment on this
observation m the light of your deduced shapes for the two molecules, and assign the two
bands in KrF; to their normal modes, How might it be possible (o observe a thind band in
KrFs?

() (4 marks) The Ellingham diagram in Figure 3 indicates that it is thermodynamically
possible fo obtain the metals zine and calcium by carbon reduction of their metal oxides,
Why should it be that zine is made by this method but not calcium?
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Figure 3 An Ellingham diagram showing values of AG2 for the formateon of some metal oxides
from the metallic clement and halla mole of dwsygen, Dg{eh, of temperatures between 295 15K
and 2 000 K- Black circles represent the poings of which the metals boil, grey cireles the pomes at
which they melt, The block squares on the vertbeal axes are for the reaction

Cigraphite) + — Oufgd = CO(g)

(51 Use the data io Table 3 o decide whether obtaining a metal M by the reduction of the
oxide M,y with carbon is likely to be industrially viable,

(i} (6 marks) Clearly showing all your calculations, estimate the values of A for
Reaction 5 a1 298,15 K and at 2 000 K-

: 1 1
E‘M{E} + . Oxg) = —M;04(s5) (5}
-



