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The correct answeris C because:

o Xraydiffraction generates electron density maps of crystalline solids
from which the location of atoms can be determined

e The separationbetween atomsis the bond length and theirrelative
position to each other will give the bond angles

Ais this technique is used to find relative
incorrect \molecularmass, molecular fragments
as andthe existence of isotopes
Bis . . :
, this technique is used to find the types of
incorrect d
bondsinamolecule
as
Dis ; . . ]
, this technique is used to determine
incorrect
molecular structure
as
2

The correct answeris B because:

O CH

I
CHCHCOCCH
CH
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The hydrogens labelled A have two neighbouring hydrogens

o Bythen+1rule, this gives 2 +1= 3 and therefore a triplet
The hydrogens labelled B have three neighbouring hydrogens

o Bythen+1rule, this gives 3 + 1= 4 and therefore a quartet
The hydrogens labelled C, D and E all have ne neighbouring
hydrogens

o Bythen+1rule, this gives O + 1=1and therefore a singlet
OptionBis the only one that satisfies all of the splitting patterns

Ais this answer has just used the groups that
incorrect arelabelled and not applied any NMR
as analysis techniques, e.qg.

CH> = doublet because of the number 2

CHz =triplet because of the number 3

Cis none of the hydrogens have a single
incorrect neighbouring hydrogen to create a doublet
as splitting pattern

Dis this answer has not recognised that the
incorrect (CHz greuwps containing hydrogens C band |
as E are all equivalent /in the same chemical

environment andtherefore will all be part of
the same singlet peak with a greater peak
arearatio

The correct answeris C because:

¢ The structure has 12 protons that are in the same chemical
environment and produce one large signal that is far from proton
signals typically foundin organic molecules so it makes a suitable
reference signalin a'H NMR spectrum
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Ais ; : : 2

s TMS is very unreactive and its reactivity

- would not affect the NMR signal

Bis TMS would have chainisomers, but thisis

incorrect notthereasonitis used as areference

as standard

Dis < - :

S TMS has a low boiling point, but this would

s not affectits use as areference standard
4

The correct answeris D because:

e Allthree molecules have three unigue proton environments(a,b,c)
e Thisis best seen from structural formulas:

NO,,
AL B BN
Hzﬂl‘-—C—ﬁl—C—Hc I-Lffll—ﬁzno—H,
I
HE) BoHem 44 o IR H,
H,

A,B&Care allthree molecules have three peaks
incorrect as inNMR
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The correct answeris C because:

s There are three different proton environments which matches the
three peaks onthe spectrum

* You can also see the spectrum has a singlet, triplet and quartet which
matches the splitting pattern for CHz;COCH;CHz

Ais this molecule has two proton
incorrect |environments asitis symmetrical about
as the central oxygen
Bis : .
: this molecule has five unique proton
incorrect :

environments
as
Dis , ,
: this molecule has fourunigue proton
incorrect :
P environments
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