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STUDENT EDUCATION NUMBER 

          

 
  

 

Samoa National Junior Secondary Certificate 

CHEMISTRY 

2022 
QUESTION and ANSWER BOOKLET 

Time allowed: 3 Hours & 10 minutes 
 

INSTRUCTIONS 

1. You have 10 minutes to read before you start the exam. 

2. Write your Student Education Number (SEN) in the space provided on the top right hand corner of this page. 

3. Answer ALL QUESTIONS. Write your answers in the spaces provided in this booklet. 

4. If you need more space, ask the Supervisor for extra paper. Write your SEN on all extra sheets used and 

clearly number the questions. Attach the extra sheets at the appropriate places in this booklet. 

Note: Periodic Table is on page 20 of the Question Paper. 

 

STRANDS Pages Time (min) Weighting 

STRAND 1 THE WAYS MATERIALS ARE STRUCTURED 2-6 62 34 

STRAND 2 THE PROPERTIES AND USES OF SUBSTANCES 7-12 56 32 

STRAND 3 THE WAYS MATERIALS CHANGE 13-19 62 34 

                TOTAL 180 100 

 

 

Check that this booklet contains pages 2-21 in the correct order and that none of these pages are blank. 

HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION. 

 

 

 
GOVERNMENT OF SAMOA 

MINISTRY OF EDUCATION, SPORTS AND CULTURE 
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STRAND 1:      THE WAYS MATERIALS ARE STRUCTURED     WEIGHTING 34 

Study Figure 1 below to answer Question 1. 

 

 

 

 

 

 

 

1. Label the sub-atomic particles labelled A & B in Figure 1 above.  

 A :  _________________________________ 
 
B :  _________________________________ 

 

  

  

 

2. Write the name of the element in Period 3 and Group 16 of the Periodic Table.  
Refer to Periodic Table on page 20. 
 
______________________________________________________________________ 

______________________________________________________________________ 

 

 

3. Explain why sodium chloride (NaCl) can only conduct electricity when in a solution or 
molten state but not in the solid state. 

 

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

  

  

SL 1 

 

 

SL 3 

 

 

SL 2 

 

 

 

A 

B 

Figure 1: Structure of an atom 
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______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

Two Year 10 Science students analysed an unknown ionic solid (XY). They discovered  

the atomic numbers and the atomic masses of Element X and Element Y as shown below. 

 

      atomic number      

                 Y 
       atomic mass 

 

 

Figure 2:  Elements X and Y in a compound 

 

4. Identify the number of neutrons for Element X (Figure 2 above).  

 ______________________________________________________________________ 

______________________________________________________________________ 

 

 
5. Al2O3 is one of the common ingredients of sunscreen. Referring to the Figure 2 above, 

describe how Al2O3 is ionically bonded. 
 

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

 
6. Define anion.  

 ______________________________________________________________________ 

______________________________________________________________________ 

 

 
 
 
 

SL 1 

 

 

SL 2 

 

 

13 

X 

27 

8 

16 

SL 1 
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7. Discuss using diagrams how Potassium ion and Chloride ion are formed. Make sure to 
clearly show how their arrangements change from atomic form to ionic form. 

 

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

 
8. Methane is one of the greenhouse gases. Draw the Lewis structure of Methane.  

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

 
9. Al(NO3)3  is a salt used as an antiperspirant. What is the total number of atoms in this 

salt? 

 

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

 
10. Define the term molar mass.  

 ______________________________________________________________________ 

______________________________________________________________________ 

 

 

SL 4 

 

 

SL 2 

 

 

SL 2 

 

 

SL 1 
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11. Describe how Sodium metal becomes a cation during the ionization process.  

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

 
12. 0.56g of CaCl2 was used in a Year 10 experiment. Determine the number of         

moles of CaCl2 used in this experiment. [Ca= 40g/mol, Cl= 35.5g/mol] 

 

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

 

13. Define isotope.  

 ______________________________________________________________________ 

______________________________________________________________________ 

 

 
14. List any TWO physical properties of a metal.  

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

 
 

SL 2 

 

 

SL 3 

 

 

SL 1 

 

 

SL 2 
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15. Oxygen gas (O2) can be referred to as an element and Water (H20) is an 

example of a compound. Explain         the key differences between O2 and H2O. 

 

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

 
16. Write observations and equation of the change in physical nature of Magnesium 

metal when burning in air (oxygen gas) as illustrated below. 
 

  

 

 

 

 

 

 

 

 

 

Observation____________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

Equation_______________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

 

SL 3 

 

 

SL 4 

 

 

 

 



SNJSC | Chemistry 7 

 

STRAND 2:     THE PROPERTIES AND USES OF SUBSTANCES   WEIGHTING 32 

 
17. Washing soda is chemically structured as Na2CO3. TRUE or FALSE?  

 ___________________ 

 

 

  

 

18. Explain the use of NaHCO3 (baking soda) in baking which results in the formation of 
holes as shown in the image below of a cooked bread. 

 

  

 

 

 

 

 

                cooked bread 

 

 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

  

  

 

19. The soap is made up of fat or oil and NaOH. The soap structure is CH3(CH2)16COONa. 
Explain using the soap structure the cleaning action of soap. 

 

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

SL 1 

 

 

SL 3 

 

 
 

___________________________________________

___________________________________________ 

___________________________________________

___________________________________________

___________________________________________

___________________________________________

___________________________________________

___________________________________________ 

___________________________________________ 

 

 

SL 3 

 

 

 



SNJSC | Chemistry 8 

 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

20. Ozone forms a layer that protect us from sun’s radiation. Draw the structural formula 
of Ozone. 

 

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

 

21. Discuss the effects of CFC on the Ozone layer and environment.  

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

  

SL 2 

 

 

SL 4 
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22. Identify one Allotrope of Sulphur.  

 ______________________________________________________________________ 

 

 

 

23. Graphite is considered a good conductor of electricity compared to diamond. Explain 
why graphite is a better conductor of electricity than diamond. 

 

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

 

24. State a first aid applied when a dangerous chemical is accidentally in contact with the 
skin. 

 

 ______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

 

SL 1 

 

 

SL 1 

 

 

SL 3 
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Warning signs of Clorox, a household item 

 

25. Use the warning signs stated above to explain with evidence the three main dangers 
that Sodium Hypochlorite (Clorox) may impact on us and the environment. 

 

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

 

26. Identify the colour of carbon-monoxide gas.  

 ______________________________________________________________________ 

 

 

 

SL 3 

 

 

 

SL 1 
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27. Describe any TWO uses of Carbon Dioxide gas.  

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

28. The diagram below represents a simple preparation of Chlorine gas. Substance G 
(Liquid) is added to solid (powder) MnO2 forming salt A, Gas B and Gas C. A drying 
agent is used to absorb Gas B and dry Gas C. Complete the table and chemical 
equation of the reaction. 

 

 

 

Chemicals Chemical names/formula 

Substance G ________________________ 

Drying agent H2SO4 

Gas B H2O 

Gas C ________________________ 

Salt A MnCl2 

 
 

 

SL 2 

 

 

SL 4 

 

 

Salt A 

Gas B Gas C 

Chemical Equation      _______ (l) + MnO2 (s)                     MnCl2 (aq) + H2O(g) + _______(g) 

 
 

 

      _______ (l) + MnO2 (s)                     MnCl2 (aq) + H2O(g) + _______(g) 
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29. List any TWO properties of Ammonia that have negative impacts on environment.  

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

30. List any TWO properties of SO2 that makes it dangerous to the environment and 
ruining Carbonated statue like the one shown below. 

 

  

 

 

 

 

 

                 

   Carbonated statue 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 

 

SL 2 

 

 

SL 2 

 

 

 

_____________________________________________________

_____________________________________________________ 

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________ 

_____________________________________________________ 

_____________________________________________________ 
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STRAND 3:   THE WAYS MATERIALS CHANGE      WEIGHTING 34 

 
31. From the list of changes provided below, CIRCLE a good example of a chemical 

change. 
 

List:  dissolving salt,  freezing water,  burning paper,   
boiling water,  melting wax 

 

 

32. In an acid-metal reaction, a piece of magnesium metal is placed in a test tube of 2M 
Hydrochloric acid. Describe any TWO observations that indicated a chemical reaction 
had taken place. 

 

 
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

  

  

 

33. From the list below, CIRCLE one of the products that will be formed in an Acid-
carbonate reaction: 

List:  H2,  O2,  H2O,  CO2,  Cl2,  CO 

 

 

34. Predict the products formed in the Acid-base reaction, when magnesium hydroxide 
solution is added to a test tube of sulphuric acid. Include a balanced equation in your 
response. 

 

  
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

  

SL 1 

 

 

SL 2 

 

 

SL 1 

 

 

SL 4 
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______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

35. In a precipitation reaction, a Year 10 student adds calcium chloride solution to a 
solution of sodium sulphate in a test tube. Predict the precipitate and a solution 
formed from this reaction. 

 

  
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

  

  

 

 

 

 

SL 4 
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36. The diagram below illustrates a simple decomposition of Hydrogen Peroxide. A black 
manganese (IV) oxide is added into the flask to speed up the reaction.  
 
Predict the TWO products formed and represented by letters, A and B and write a 
balanced equation of the reaction and the chemical tests for products A and B 
produced. 

 

  

 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

  

  

 

SL 4 

 

 

 

 

A:_______ 

B:_______ 

MnO4 

H20 2 
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37. Describe how temperature affects the rate of a chemical reaction.  

 ______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

  

  

 

 Study the chemical equation below. 

Two colorless solutions were mixed and resulted in the formation of a blue precipitate as described 

below: 

 

 

 

38. From the equation above, draw a precipitation reaction from the precipitate form.  

  

 

 

 

 

 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

  

  

 

39. State the formula for iron (III) oxide.  

 ______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

SL 2 

 

 

SL 2 

 

 

 

SL 1 

 

 

Sodium hydroxide Copper Nitrate 

solution 

Copper hydroxide 

(a blue precipitate) 

Sodium nitrate 

solution 
+ + 
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40. The diagram below illustrates the results of a practical on rust. Discuss with valid 
reasons what happens to nails in test tubes A, B, C after 3 days. 

 

  
 

 

 

 

 

 

 

 

 

 

 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

  

  

 

 

 

 

 

 

SL 4 
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41. In the Law of conservation of mass, atoms cannot be created nor destroyed but 
changes form. The two gases below collide to form new substances in excess heat and 
pressure. Explain the application of the law by completing the mole relationship 
below.  

 

  

    

 

  

  

                

 

 

42. Collision Theory is a theory used to predict the rate of a chemical reaction, particularly 
for gases. But there are three important factors of a Collision Theory. One is the 
reacting particles must collide. State the other two of the three important factors of 
the theory for any reaction to occur. 

 

 
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

  

  

  

 

 

 

 

 

 

 

 

 

SL 3 

 

 

SL 2 
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43. Two-Year 10 Science students carried out a practical on “How concentration of an acid 
affects the rate of an acid-metal reaction.” 
The materials used were: Hydrochloric (HCl) acid, Magnesium (Mg) metal strip and 3 
test tubes, labelled A, B, C. The table below illustrates the result observed and 
recorded by the students. Analyse and conclude the outcome of the students’ 
practical. 
 

 

  
 
Test tube 

 
Concentration 
of HCl used 

 
Volume 
 of HCl used 

 
Size/length of Mg 
metal strips used 

 
Observation of 
rate of reaction 

A 
 

0.5 M 
 

5ml 
 

2cm 
 

Slower 

B 
 

1M 
 

5ml 
 

2cm 
 

Slow 

C 
 

2M 
 

5ml 
 

2cm 
 

Fast 

 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

  

  

 

 
 

SL 4 
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THE WAYS MATERIALS ARE 

STRUCTURED 
34    

STRAND 2 
THE PROPERTIES AND USES OF 

MATERIALS 
32    

STRAND 3 THE WAY MATERIALS CHANGED 34    

TOTAL 100    
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