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Exemplar for internal assessment resource Science for Achievement Standard 90947 

 

 Grade Boundary: Low Excellence 

1.  
For Excellence, the student needs to investigate, comprehensively, selected chemical 
reactions. This involves analysing the links between the classification of reactions, 
observations and equations, and the formation of precipitates and solubility rules, when 
applicable, for two reaction types.  

The student has carried out a comprehensive investigation into selected chemical 
reactions, and given reasons linked to two reaction types (1), and the symbol equations 
used are correctly balanced (2). 

For a more secure Excellence, the student could comprehensively investigate the 
effects of heating carbonates. For example, the student could explain the presence of 
black powder (copper oxide, CuO) when copper carbonate is heated. 
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Exchange reaction: 

Exchange reactions occur when two soluble salts are mixed and immediately form an 
insoluble salt. Soluble means it dissolves in water and insoluble means it won’t.  

If an insoluble salt can be formed it will be and we get what is known as a precipitate. 
Precipitate reactions occur where an insoluble salt is formed. 

In our reaction we took 10ml of barium nitrate dissolved in water and 10 ml of calcium 
sulfate. These were mixed and a white precipitate was formed. This white precipitate was 
barium sulfate. Our research on Wikipedia stated that barium sulfate is insoluble (1)  

We filtered the mixture and got pure barium sulfate left behind.  

Equation 

Ba(NO3)2    +    CaSO4   →  BaSO4   +   Ca(NO3)2      Balanced equation. (2) 

 

Prediction: What will happen when copper chloride and sodium hydroxide are mixed?  

Answer: A precipitate of copper hydroxide would form as most hydroxides are insoluble.  

Formula: Cu(OH)2 

Decomposition reactions: 

Decomposition reactions occur when heat is applied to a pure substance and the particles 
rearrange into two or more new products. When carbonates are heated they break down into 
a metal oxide and carbon dioxide, which is given off as a gas. 

In our reaction we strongly heated copper carbonate and collected the gas. It tested as 
carbon dioxide. The compound changed from a light green material to a black material. (1)  

Equation 

CuCO3      →    CuO     +     CO2 (g)   Balanced equation (2) 
Green             Black 
 

Prediction: What will happen when calcium carbonate is heated?  

Answer: Carbon dioxide gas is produced along with calcium oxide. 

Equation: CaCO3  → CaO + CO2↑(g) Balanced equation(2) 

 

Student 1: Low Excellence 
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 Grade Boundary: High Merit 

2.  
For Merit, the student needs to investigate, in depth, selected chemical reactions. This 
involves classifying chemical reactions from experimental observations and/or 
equations, and predicting the formation of a precipitate using solubility rules, when 
applicable, for two reaction types. 

The student has carried out an in-depth investigation, given reasons for two reaction 
types (1), and symbol equations are used (2). 

To reach Excellence, the student could comprehensively investigate reaction types and 
balance the symbol equations. For example, the balanced equation for the exchange 
reaction is: 

Ba(NO3)2    +    CaSO4   →  BaSO4   +   Ca(NO3)2 Barium sulphate is insoluble. 
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Exchange reaction: 

Exchange reactions occur when two soluble salts are mixed and immediately form an 
insoluble salt. Soluble means it dissolves in water and insoluble means it won’t.  

If an insoluble salt can be formed it will be and we get what is known as a precipitate. 
Precipitate reactions occur where an insoluble salt is formed 

In our reaction we took 10ml of barium nitrate dissolved in water and 10 ml of calcium 
sulfate. These were mixed and a white precipitate was formed. This white precipitate was 
barium sulfate. Our research on Wikipedia stated that barium sulfate is insoluble (1) 

Equation 

BaNO3    +     CaSO4   →    BaSO4   +   CaNO3     Unbalanced equation. (2) 

 

Decomposition reactions: 

Decomposition reactions occur when heat is applied to a pure substance and the particles 
rearrange into two or more new products. When carbonates are heated they break down into 
a metal oxide and carbon dioxide which is given off as a gas. 

In our reaction we strongly heated copper carbonate and collected the gas. It tested as 
carbon dioxide. The compound changed from a light green material to a black material. (1)  

Equations 

CuCO3      →    CuO     +     CO2 (g)   Balanced equation (2) 

 

Student 2: High Merit 



Exemplar for internal assessment resource Science for Achievement Standard 90947 

 Grade Boundary: Low Merit 

3.  
For Merit, the student needs to investigate, in depth, selected chemical reactions. This 
involves classifying chemical reactions from experimental observations and/or 
equations and predicting the formation of a precipitate using solubility rules, when 
applicable, for two reaction types. 

The student has carried out an in-depth investigation into one chemical reaction type 
and described the second reaction type (1). Unbalanced symbol equations are used 
(2). 

For a more secure Merit, the student could explain in depth the two reaction types and 
provide two symbol equations that are linked to each reaction type. The  correct 
equation for heating copper carbonate is: 

CuCO3 → CuO   +   CO2↑ 
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 Exchange reaction: 

Exchange reactions occur when two soluble salts are mixed and immediately form an 
insoluble salt. Soluble means it dissolves in water and insoluble means it won’t.  

If an insoluble salt can be formed it will be and we get what is known as a precipitate. 
Precipitate reactions occur where an insoluble salt is formed (1) 

Eg: Equation for making barium sulfate 

BaNO3    +     CaSO4   →    BaSO4   +   CaNO3     Unbalanced equation. (2) 
 Insoluble barium sulfate 

 

Decomposition reactions: 

Decomposition reactions occur when heat is applied to a pure substance and the particle 
rearrange into two or more new products. When carbonates are heated they break down into 
a metal salt and carbon dioxide, which is given off as a gas. (1) 

Eg: Equation for heating a carbonate 

CuCO3      →    Cu     +     CO3 (g)   Unbalanced equation (2) 

 

 

Student 3: Low Merit 
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 Grade Boundary: High Achieved 

4.  
For Achieved, the student needs to investigate selected chemical reactions. This 
involves carrying out a range of chemical reactions and recording observations and 
classifying reaction for two reaction types.  

The student has described two chemical reaction types (1) and has completed two 
word equations, one for each reaction type (2). 

To reach Merit d the student could explain in depth the two reaction types, especially 
the decomposition reaction, and use symbol equations for both types of reaction. 
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 AS 90947       Student 4 

 

Displacement reaction: 

A displacement reaction occurs when one metal replaces another metal from its metal salt 
when in solution. What allows this to happen is the order of reactivity. The more reactive a 
metal the more the metal will replace another less reactive metal from its salt. Iron is more 
reactive than copper so if a piece of iron is placed in a copper sulfate solution the iron joins 
with the sulfate and the copper is deposited on the iron or at the bottom of the test-tube. The 
solution goes from blue (copper salt) to green iron sulfate. (1)  

Equations 

Iron   +  Copper sulfate   →   Copper  +  iron sulfate  Correct word equation (2) 

 

Decomposition reactions: 

Decomposition reacts occur when heat is applied to a pure substance and the particle 
rearrange into two or more new products. When carbonates are heated they break down into 
a metal salt and carbon dioxide, which is given off as a gas. (1) 

Equations 

Copper carbonate +   heat   →   copper oxide +   carbon dioxide.   Correct word equation (2) 

 

Student 4: High Achieved 
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 Grade Boundary: Low Achieved 

5.  
For Achieved the student needs to investigate selected chemical reactions. This 
involves carrying out a range of chemical reactions and recording observations and 
classifying reactions for two reaction types. 

The student has described fully one chemical reaction type (displacement reaction) and 
mentioned a second type (decomposition reaction) (1). The word equations are correct 
for both reaction types (2). 

For a more secure Achieved, the student could describe two reaction types and use 
correct word equations, one for each chemical reaction type. For example, the 
decomposition reaction of heating copper carbonate could include description of colour 
changes and a link to how this shows decomposition. 
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 AS 90947       Student 5 

 

Displacement reaction: 

A displacement reaction occurs when one metal replaces another metal from its metal salt 
when in solution. This happens because of the order of reactivity. The more reactive a metal 
the more the metal will replace a less reactive metal from its salt. Iron is more reactive than 
copper so if a piece of iron is placed in a copper sulfate solution the iron joins with the sulfate 
and the copper is deposited (1) 

Equations 

Iron  +  Copper sulfate  → Copper  +  iron sulfate   Correct word equation (2) 

 

Decomposition reactions: 

Decomposition reactions occur when heat is applied to a pure substance and the particles 
rearrange into two or more new products. (1) 

Equations 

Copper carbonate  +   heat   →   copper oxide  +   carbon dioxide  Correct word equation (2) 

 

Student 5: Low Achieved 
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 Grade Boundary: High Not Achieved 

6.  
For Achieved, the student needs to investigate selected chemical reactions. This 
involves carrying out a range of chemical reactions and recording observations and 
classifying reactions for two reaction types.  

The student has described one chemical reaction type (displacement reaction) (1) and 
a word equation for the displacement reaction has been correctly recorded (2). 

To reach Achieved, the student could describe two reaction types and complete two 
word equations. 
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Decomposition reactions: 

When a carbonate is heated in a Bunsen it gives off lots of chemicals and the carbonate 
disappears.  

Equation 

Copper carbonate    +   oxygen     →     copper oxide   +     carbon dioxide    +  water 

Incorrect word equation.  

 

Displacement reaction: 

In a displacement reaction exchange chemicals are swapped with each other and the more 
reactive one goes into solution. (1) 

Equations 

Iron  + Copper sulfate → Copper + iron sulfate 

Correct word equation (2) 

 

Student 6: High Not Achieved 


