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

Grade Boundary: Low Excellence

1. To meet Excellence students need to demonstrate comprehensive understanding of

spectroscopic data in chemistry.

All techniques (mass, infrared and NMR spectroscopy) have been integrated to identify
Compound A. However, the peak at m/z=57 in the mass spec is incorrectly accounted for as
due to molar mass (1). No units have been used to interpret the IR spectroscopy for Compound
B (2).

To meet Excellence more securely it should be stated the peak at m/z=57 is due to the loss of

the Br group, and units should be used in interpreting the IR spectroscopy for Compound B.
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Student 1: Low Excellence
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Exemplar for internal assessment resource Chemistry 3.2A 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 structure of organic molecules have been justified by integrating spectroscopy data from
the different techniques. However, the incorrect molecular formula is given for Compound D (1).
In Compound C, the presence of the OH group in butanoic acid and the absence of it in the
other molecule are not linked (2).

To meet Excellence the correct molecular formula should be stated and there should be linking

of the presence of OH in butanoic acid and its absence in the other molecule.

© Crown 2012
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Student 2 page 1: High Merit
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Exemplar for internal assessment resource Chemistry 3.2A for Achievement Standard 91388

Grade Boundary: Low Merit

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

chemistry.

Mass spectroscopy has been used well to determine the empirical formula (1). IR spectroscopy
has also been used. However, not all the possible structures have been identified. NMR data

has not been used.

To meet Merit more securely NMR data should be used and structures should be identified by

using IR data.
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‘ Student 3: Low Merit
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Exemplar for internal assessment resource Chemistry 3.2A for Achievement Standard 91388

Grade Boundary: High Achieved

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

chemistry.

Mass spectroscopy data has been used but there is no link between the molar mass and
identification of Compound C (1). From the IR data, the carbonyl group has not been correctly
identified (2). NMR data has been used to identify the compound but could have elaborated

more by stating how many peaks would be present for the other molecules.

To meet Merit there should be an explanation how the molar mass can help identify Compound
C and the IR data should be use to correctly identify the carbonyl group and link the

presence/absence of peaks to all of the molecules in a systematic way.

© Crown 2012




Student 4: High Achieved
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Exemplar for internal assessment resource Chemistry 3.2A for Achievement Standard 91388

Grade Boundary: Low Achieved

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

chemistry.

Some discreet aspects of the spectroscopy data have been identified. In (a), the wrong formula
has led to confusion within the answer (1). There is no clarity in the chosen structure for the
data as butanone as well as the correct structure has been drawn (2). Also, the OH group has

been identified from the shape and not from the numerical value.

To meet Achievement more securely mass spectroscopy data should be used more accurately

to identify the correct molar formula and the OH group should be identified from the numerical

value provided by the IR data.
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Student 5: Low Achieved
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Exemplar for internal assessment resource Chemistry 3.2A for Achievement Standard 91388

Grade Boundary: High Not Achieved

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

chemistry.

There is an attempt to use mass spectroscopy data as the molecular ion peak has been
identified. However, mass spec data has not been used to identify halogen X (1). Also, no
structures in (d) have been identified or identified that the peak is due to the OH group which is

present in alcohols (2).

To meet Achievement, either the halogen X should be identified by using mass spec data or the

structures in part (d) should be identified using IR spec data.
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