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The carrect answeris D because:

¢ Aline atm/e =43 correspondsto anionwith amass of 43 for
example; this is characteristic of a propyl orisopropyl fragment:
o [CH3CH->CH-]*
o [(CHz)CH]*
» Butan-2-ol cannot have a fragment at m/e = 43 which can be seen
when you draw the structures

\CH; 1 C-OH 23T D,
A oy
(CHC-CIC-OH  CHC-C-CoH
#24 H Hi:; H H, H _H
b |

A Ipouii:'-i‘j of mfe i3
Aisincorrect because the fragment [(CHs),CH]* would produce anm/e

peakat43

Bisincorrect because the fragment [CH,CH>CHs]* would produce an
m/e peakat4ds

Cisincorrect because the fragment [CHzCH>CH:]* would produce an
m/e peakat4ds

Exam tip: always draw the displayed structures out and ring around likely
fragments
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The correct answeris A because:

+ Aline atm/e =45 corresponds to anionwitha mass of 45, whichis a
carboxylic acid group
o [COOH]*
» The only molecule with this functional groupis option A

B, CandD areincorrect because none of the molecules contain the
correct structure

The correct answeris A because:

e The peakrepresenting the molecularion (M* uer Jiscalled the

molecular ion peak. Excluding any peaks due to the presence of
heavier isotopes, this is the peak with the highest m/eratio
o Thisis the whole molecule just that has lost anelectron
s Chlorine has two isotopes, so there are 5 possible molecularions
depending on the combinations of the two isotopes:

350 3|
4 0
3 1
CaHg plus - -
1 5
0 4

For more help visit our website www.exampaperspractice.co.uk

Page 2


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

=

Exam Papers Practice

The correct answeris B because:

¢ The peakrepresenting the molecularion (M*or M* )is called the

molecularion peak. Excluding any peaks due to the presence of
heavierisotopes, thisis the peak with the highest m/eratio
o Thisis the whole molecule just that haslost anelectron
e Bromine hastwoisotopes, sothere are 2 possible molecularions:
o M-("Brm/e=122
o M+2-(®Br)m/e=124

Aisincorrect because lsotopes’ reactivities are almost identical

Cisincorrect because the differencesinthe number of neutrons do not
affect atomic radii

Disincorrect because the differencesinthe numberof neutrons do not
affect the ionisation energy

5

The carrect answeris A because:

e Aline atm/e =31 corresponds to an fragment with a mass of 31
o [CH;OHI"
e Molecule Ais 2-methylpropan-1-ol will have a fragment at m/e = 31 as
ithas a [CH;OH]* fragment
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g - OH
CH- c—-aﬁ Eﬁ CH;t!T‘,-C,H;CH;C.Ha
H e H
A B
OH OH
C»HS—C,H,_—CH‘—(:;—CH:_ CH;CH;C:L—CH,
CH, H

C D
Exam tip: Always draw out the displayed structures to see more easily

what fragments are possible
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The correct answeris A because:

e Alineatm/e =29 corresponds to a fragment with a mass of 29 which
is anethyl group:

o [CoHs]*

¢ The two compeounds with this fragment are propan-1-ol and propanal

H H
L3 3 o
4-CG-GOH g -c]
H H M | | H
Fv-n-r.!m al=al lepaﬂnl.

B is incorrect because propanone does not have the [C;Hs]* fragment

H O H
..

Hrlr.c;cl'.H
H H

P'HIPD.I‘J.GFIE,
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Cé&Dareincorrectbecause propan-2-oldoes not have the [CsHs]?
fragment

§ .
H—ﬁ—?—C—H
H H H

prpos-i-a

The correct answeris D because:

¢ Theinfrared spectrum shown in the question has apeak at 1680 -
1695 which means an aldehyde or ketone is present

e Propanone and propanal has a C=0inthe structure giving this
characteristic peak

e The absence of C-H peaks for aldehydes, meansit can only be the
ketone

e Comparing thisto the data tablein the question this matches the
propanone structure
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A and B are incorrect because propan-1-ol and propan-2-clwould not
have apeak at 1680 - 1695 but have abroad peak at 3750 - 3200
corresponding to the alcohol group

H H H 'I' OH |'I|

| | 2
H-C~~C—OH h—clz—c:—cll- H

H H H H H H

propan -1-al Prpas-i-d

Cisincorrect because propanal would have a peak at 1680 - 1695 but also
apeakat29200-2820and 2775 - 2700 whichis not present in this
spectrum
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The correct answeris C because:

e Aline atm/e =57 correspondsto a fragment with amass of 57 for
example:
o [CaHg]"
o [CoH5C=0]"
» 3-methylbutanone will not have either of these fragments

I
H W
3-—"%‘»1 Fariowme.
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Aisincorrect because hexan-3-one has m/eat 57 due to the fragment
ion [C2H5C=0]+

B is incorrect because pentan-3-one has m/e at 57 due to the fragment
ion [C2H5C=0]+

Disincorrect because butanone has m/eat 57 due to the fragment ion
[C2H5C=0]+

Model Answer 20 - CIEIAS 4.1 Analytical Techniques - MEDIUM
The correct answeris D because:

e Bromomethane willfragment to 3 peaks
o CH3®'Br—[CHs®Br]*® + e~ atm/e 96
o CH3z'?Br—[CH3'"Br]** +eatm/e 94
o [CH3Brl** —[CHz]* +Bratm/e15

Is

(eH [t || Cuge)*

:na‘n:‘oin.vblgo-?uinduu‘u:‘m
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The correct answeris A because:

s Thecorrect answeris Abecause: The NMR spectrum shows there are
four different hydrogen environments

» The correct answeris A because: The ratio of the hydrogen nucleiin
those environmentsis2:1:2:3

» The correct answeris A because: The only molecule this corresponds
tois propan-1-ol

" o
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.8 9I"-(P—IF'
|

Z g 0I—=0O=—xC
|
@)
AL

Bisincorrect because propan-2-olwould show three peaks in the ratio
6:1:1

Cisincorrect because methoxy ethane would show three peaksinthe
ratio 3:2:3

Disincorrect because pentan-2-one would should four peaks inthe ratio
25
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