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Exemplar for internal assessment resource Chemistry 3.2B for Achievement Standard 91388

Grade Boundary: Low Excellence

1. To meet Excellence students need to demonstrate comprehensive understanding of
spectroscopic data in chemistry.

The structure of organic molecules have been identified. The structure of organic molecules has
been linked to spectroscopic data from different techniques. The structure of these molecules
has also been justified by integrating spectroscopic data from different techniques. However, the
explanation of molecular ion peak (Tasks a and b) and NMR in Task (c) is not thorough.

To meet Excellence more securely a thorough explanation of molecular ion peak and NMR is
required.

© Crown 2012
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Exemplar for internal assessment resource Chemistry 3.2B for Achievement Standard 91388

Grade Boundary: High Merit

2. To meet Merit students need to demonstrate in-depth understanding of spectroscopic data in

chemistry.

The structures of organic molecules to spectroscopic data from different techniques have been
linked. However, in Task (a) the structure of butanal is drawn rather than butanone. In Task (b)
all three techniques have been linked in identifying which isomer is present. However, the

justification for ethyl propanoate is incorrect.

To meet Excellence the justification of the structure of organic molecules by integrating

spectroscopic data from different techniques must be correct.

© Crown 2012
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Exemplar for internal assessment resource Chemistry 3.2B for Achievement Standard 91388

Grade Boundary: Low Merit

3. To meet Merit students need to demonstrate in-depth understanding of spectroscopic data in

chemistry.

In Tasks (a) and (c) the structure of the organic molecules has been linked to the spectroscopic
data. However, there is no linking of the spectroscopic data from the different techniques to the

structure of the organic molecules.

To meet Merit more securely the structure of organic molecules must be linked to spectroscopic

data from the different techniques.

© Crown 2012




Task (a)

(i)  Itisdetermined from the peak most to the right on the spectrum

(i) I think it is a compound with a carbonyl group as there is peak at 1600
cm ~on the IR spectrum which is where the carbonyl peak is. It is not
an alcohol as there is no broad OH group at 3000 cm “on the
spectrum. There are 4 different carbon environments in the molecule,
as shown by 4 peaks. It could be butanone or butanal as they both
have 4 peaks, but probably butanone as a more downfield peak.

Task (b)

Mass spectrometry: the different molecules would produce different fragments
and different base peaks as they would break af different places. They would
both have the same molecular ion peak.

IR: Ethyl propanoate would have have a carbonyl group at 1700 cm™ and an OH
group broad at 3200 em™, Pentanoic acid would only have the carbonyl group.

Student 3: Low Merit

C-13 NMR: Both molecules would have 5 peaks but they would be in different
places.

Task (¢)

Mass spectra

A=ethyl ethanoate as the Molar mass and peak on right are the some
B=ethanoic acid

C=ethanol

IR

D=OH group only so it is ethanol

E=OH group and carbonyl group so it is ethaneic acid

F=no OH group so it is ethyl ethanoate

NMR

6=2 peaks so could be ethanol or ethanoic acid, must be ethanol as no really
downfied peaks as ethanol does not have a carbonyl group

H=2 peaks so could be ethanol or ethanoic acid, one peak is more downfield so it
must be the carbon with the carbonyl group in ethanoic acid

I=ethyl ethanoate



Exemplar for internal assessment resource Chemistry 3.2B for Achievement Standard 91388

Grade Boundary: High Achieved

To meet Achievement students need to demonstrate understanding of spectroscopic data in

chemistry.

Discreet aspects of the structure have been correctly identified for the IR spectra only (Task c).
The position of the OH group has been correctly identified for all three compounds using IR

data. Correct terminology and units have been used.

To meet Merit the structure of organic molecules to spectroscopic data from different techniques

must be linked.

© Crown 2012







Exemplar for internal assessment resource Chemistry 3.2B for Achievement Standard 91388

Grade Boundary: Low Achieved

To meet Achievement students need to demonstrate understanding of spectroscopic data in

chemistry.

Discreet aspects of organic molecules have been identified. However, there is limited use of
correct terminology and units (e.g. D=OH group only so it is ethanol). Also, the position of the
OH group has not been indicated and what it would look like. The number of different carbon

environments in a molecule is identified and related to the number of peaks in C13 NMR.

To meet Achievement more securely there must be correct use of terminology and units. The

position of the OH group must also be indicated (i.e. peaks in IR spectra and links to bonds or

functional groups).

© Crown 2012




Student 5: Low Achieved

Task (a)

(iii) It is determined from the peak most to the right on the spectrum

(iv) I think it is a compound with a carbonyl group as there is peak at 1600
on the IR spectrum which is where the carbonyl peak is. It is not an
alcohol as there is no OH group on the spectrum. There are 4
different carbon environments in the molecule.

Task (b)

Mass spectrometry: the different molecules would produce different fragments
and different base peaks as they would break at different places. They would
both have the same molecular ion peak.

IR: Ethyl propanoate would have have a carbonyl group at 1700 and an OH group
broad at 3200. Pentanoic acid would only have the carbonyl group.

C-13 NMR: Both molecules would have 5 peaks but they would be in different
places.

Task (c)

Mass spectra

A=ethyl ethanoate as the Molar mass and peak on right are the some
B=ethanoic acid

C=ethanol

IR

D=OH group only so it is ethanol

E=OH group and carbonyl group so it is ethanoic acid
F=no OH group so it is ethyl ethanoate

NMR

6=2 peaks so could be ethanol or ethanoic acid

H=2 peaks so could be ethanol or ethanoic acid

I=ethyl ethanoate



Exemplar for internal assessment resource Chemistry 3.2B for Achievement Standard 91388

Grade Boundary: High Not Achieved

To meet Achievement students need to demonstrate understanding of spectroscopic data in

chemistry.

There are some partial correct points but not substantial enough, e.g. where would the peaks be
on an IR spectrum. Some information is incorrect, e.g. Task a (ii). There is an attempt at

identifying discreet aspects of the structure of organic molecules.

To meet Achievement there should be correct identification of discrete aspects of the structure

of organic molecules using one piece of spectroscopic data.

© Crown 2012




Task (a)

(i) Themassis72

(i) It is not an alcohol from the IR spectrum and there are 5 different
peaks so there are 5 different carbons but we must take away the
solvent peak so there are 4.

Task (b)

Mass spectrometry: They would both have the same molar mass but break in
different places.

IR: Ethyl propanoate would have have a carbonyl group and an OH group broad
at 3200. Pentanoic acid would only have the carbonyl group.

C-13 NMR: They would have different peaks as there are different carbon
envirmonments,

Student 6: High Not Achieved

C-13 NMR: Both molecules would have 5 peaks but they would be in different
places.

Task (c)

Mass spectra

A=ethyl ethanoate as the Molar mass and peak on right are the some
B=ethanoic acid

C=ethanol

IR

D=0H group only so it is ethanol

E=OH group and carbonyl group so it is ethanoic acid

F=no OH group so it is ethyl ethanoate

NMR

6=2 peaks so could be ethanol or ethanoic acid, must be ethanol as no really
downfied peaks as ethanol does not have a carbonyl group

H=2 peaks so could be ethanol or ethanoic acid, one peak is more downfield so it
must be the carbon with the carbonyl group in ethanoic acid

I=ethyl ethanoate



