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1. || This question is about life on Venus Mark
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2. || This question is about capturing carbon Mark
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(9) [ ] The standard enthalpy change is positive

[ ] The standard enthalpy change is zero

[ ] The standard enthalpy change is negative

[ ] More information is needed to calculate the standard enthalpy change
(h) [ ] The entropy change of the universe is positive

[ ] The entropy change of the universe is negative

[ ] The entropy change of the universe is zero

[ ] More information is needed to calculate the entropy change of the universe
[ ] The entropy change of this direct air capture process is positive

[ ] The entropy change of this direct air capture process is negative

[] The entropy change of this direct air capture process is zero

[ ] More information is needed to calculate the entropy change of this direct air capture
process
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3. || This question is about levulinic acid Mark

(@)

[ ] ester [ ] aldehyde [ ] ketone [ ] acetal
[ ] carboxylic acid [ ] alkene [ ] alcohol [ ] hemiacetal
(b) []
© OH O
OH []
HO
OH OH
(d [ Alkene A
(ii) Other trisubstituted alkenes

[1 [




(e)

Compounds Cand D

] Compound F
[]
(h)
Catalyst
PPh;
PhsP,, | .CO
‘Ru’
H” | ““H
PPh;
Has enantiomer Has enantiomer D
Yes No Yes No D
Has enantiomer Has enantiomer
Yes No Yes No

Not all boxes have to be used.




i [ ] one singlet [ ] one doublet and one singlet
0) g g
[ ] one doublet [ ] one triplet and one singlet
[ ] one triplet [ ] one triplet and one doublet D
[ ] two singlets [ ] three singlets
[ ] two doublets [ ] three doublets
[ ] two triplets [ ] three triplets
0)
HJ_HK HK_PW
HJ_PW HK_PX
HJ_PX HK_PY
HJ_PY

1 00O
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4. || This question is about ‘social distancing’ within molecules Mark
(a)
H o
relative energy / /
kJ mol ™1 l l l
n
] I I I l I dihedral angle, 8
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5. || This question is about Donald Trump and the coronavirus Mark
(]
(b) B C
© Nl O Brn/uvight  [] KMnO. [] Ho/Nicatalyst [ acidified K-Cr.0;

[[] OsOq [ ] ethylamine [] O2/UV light [ ] H2SO4 catalyst D
(d) D E

F

(e) Anion V-
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Cation W*

Cation X*
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Intermediate Y Reagent Z
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6. || This question is about fluorides of xenon Mark
(]
(b)
(©)

Adopts this arrangement Adopts this arrangement
(d)

Adopts this arrangement

Adopts this arrangement

Adopts this arrangement
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