Exemplar for Internal Achievement Standard 92021 Chemistry and Biology Level 1

Excellence

NZOA Intended for teacher use only

Context ONE: Cooking with Natural Gas

1. Natural gas contains a colourless gas called methane (CH,) and is used in many homes for cooking or heating. When a
student was at home, they used a saucepan to boil some water to cook pasta - they noticed that the flame was blue, and

initially, some water condensed on the outer surface of the pot. An air quality monitor showed increasing levels of carbon
dioxide.
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Exemplar for Internal Achievement Standard 92021 Chemistry and Biology Level 1

3. Explain how the balanced chemical equation shows that mass is conserved by considering how the reactants turn into
the products. )

You should discuss:
e The types of atoms present.
e The number of atoms of each type (this can be shown by a table or diagram).
s How all of the atoms originally present in the reactants are rearranged to form the products.
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4. Using the observations from the information above and the predictable pattern, explain how this reaction links to the
context.

You may also include observations from laboratory experiments if these will help your explanation.
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Due to their kitchen being renovated, the student's parents decided to cook in their garage and shifted the stove and
other cooking materials to the small enclosed garage, which did not have any windows. They also noticed that the

bottom of the saucepan was “dirty” and left a black solid on a cloth when it was cleaned and the flame was yellow. The
equation for this reaction is
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Discuss how conservation of mass explains the observed differences in the products between this
reaction and the one described in question 1.
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Grade: Excellence

For Excellence, the student needs to interpret chemical reactions in context.

This involves discussing the implications of conservation of mass in the context of
each chemical reaction, with reference to predictable patterns, observations, and
equations.

This student has discussed an implication of conservation of mass related to the
combustion context of cooking with natural gas. The student used conservation of
mass to discuss the observation of soot forming on the outside of the pot when there
was a decrease in the amount of oxygen available to react with methane. This is
linked to predictable patterns, observations, and equations (both complete and
incomplete combustion). Similar evidence for two other different reaction types is
required for an overall grade of Excellence.
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