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STUDENT EDUCATION NUMBER 

          

 
 

 

Samoa Secondary Leaving Certificate 

CHEMISTRY 

2025 
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 to the appropriate places in this booklet. 

NB: The Periodic Table is attached on page 21 of the exam paper. 

STRANDS Pages Time (min) Weighting 

STRAND 1 ATOMIC STRUCTURE AND BONDING 2-3 27 15 

STRAND 2 QUANTITATIVE CHEMISTRY 4-6 31 17 

STRAND 3 ORGANIC CHEMISTRY 7-10 34 19 

STRAND 4 INORGANIC CHEMISTRY 11-12 18 10 

STRAND 5 PRINCIPLES OF PHYSICAL CHEMISTRY 13-14 18 10 

STRAND 6 OXIDATION AND REDUCTION 15-18 36 20 

STRAND 7 ENVIRONMENTAL CHEMISTRY 19-20 16 9 

TOTAL 180 100 

 

Check that this booklet contains pages 2-22 in the correct order and that none of these pages are blank. 

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

 
MINISTRY OF EDUCATION AND CULTURE 
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STRAND 1:      ATOMIC STRUCTURE AND BONDING    WEIGHTING 15 

1. State the general rule for the mass of an isotope. 
 
 

______________________________________________________________________ 

 

 

2. Describe the electronegativity trends across the period. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

3. Describe ONE property of discrete molecular substances (e.g. H2O, CO2, N2) 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

4. Explain how the structure and bonding of copper (Cu) metal contribute to its physical 
properties (e.g. conductivity, malleability and ductility). 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

SL 1 

 

 

SL 3 

 

 

SL 2 

 

 

SL 2 
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5. Determine the molecular shape of water (H2O) using the Valence Shell Electron Pair 
Repulsion (VSEPR) theory. 
 
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

6. Discuss the differences in the first ionization energies across the elements in Period 2 
that are given below: 
 

Element Lithium Carbon Fluorine 

IE (kJ/mol) 520  1086 1681 

 
Use atomic structure and periodic trends in your reasoning. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

SL 3 

 

 

SL 4 
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STRAND 2:      QUANTITATIVE CHEMISTRY    WEIGHTING 17 

 

7. It is important to know the concentration of a solution because it directly impacts 
the behavior and properties of the solution. 

State the formula for calculating the concentration of a solution. 

 

  
 

________________________________________________________ 

 

  

  

 

8 The equivalence point signifies the end of the reaction between the trial and the 
substance being titrated. 

Define the term equivalence point. 

 

 _____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

  

  

 

9. Draw a diagram of the conical flask (also known as an Erlenmeyer flask). 
 

   

  
 

 

 

 

 

 

 

 

 

 

 

  

  

  

 
 

 

 

 

 

SL 1 

 

 

SL 1 

 

 

SL 1 
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10. Describe the colour change of methyl orange at the endpoint of a titration between a 
strong acid and a weak base. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

11. Convert 3.01 x 1023 molecules of water (H2O) into moles. (Show your working). 

Given:    Avogadro’s number = 6.022 x 1023 molecules/mole 

 

 

 

 

 

 

 

 

 

12. You are synthesizing aspirin (acetylsalicylic acid). Based on stoichiometric 
calculations, the theoretical yield is 5.00 grams. After purification, you obtain  
4.20 grams. 

Calculate the percentage yield of aspirin for this reaction (Show your working). 

 

 

 

 

 

 

 

 

 

 

 

 

SL 2 

 

 

SL 2 

 

 

SL 3 
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13. Your chemistry teacher has assigned you the task of preparing a 500.0 mL solution 
of 0.200 M potassium chloride (KCl) for a laboratory experiment. 

Given that the molar mass of KCl is 74.55 g/mol, calculate the mass of KCl required 
to make this solution. 

 

 

 

 

 

 

 

 

 

 

 

14. A 7.02 mg sample of hydrocarbon X gave 21.99 mg of carbon dioxide and 8.95 mg of 
water on combustion. 

Calculate the empirical formula of the hydrocarbon X.  

M(C) = 12 g/mol M(H) = 1 g/mol                M(O) = 16 g/mol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SL 3 

 

 

SL 4 
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STRAND 3:        ORGANIC CHEMISTRY    WEIGHTING 19 

 

15. Name ONE class of unsaturated hydrocarbon.  

  

________________________________________________________ 

 

  

 

16. Name the following compound using IUPAC nomenclature.  

  

 

 

Name: _______________________________________ 
 

 

  

  

 

17. A student compares two types of plastic used in making water pipes. One of them is 
polyethylene. Polyethylene pipes are bendable and resist breaking even when 
pressure is applied. 
 
List TWO physical properties of polyethylene that make it suitable for water pipes. 

 

 _____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

  

  

 

 

 

 

 

 

 

SL 1 

 

 

SL 2 

 

 

SL 1 
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18 Draw the structural formula of the secondary alcohol: propan-2-ol in the space 
provided. 

 

  

 

 

 

 

 

  

 
 
 
 
 
 
 

 

 

19. List TWO properties of esters. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

20. Write a balanced chemical equation for the formation of ethyl ethanoate. Include 
the formula of all reactants and products. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

SL 3 

 

 

 

SL 2 

 

 

SL 2 
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21. An alcohol undergoes oxidation when heated with an oxidizing agent such as acidified 
potassium permanganate, to produce carboxylic acid and water. 

 

 

 

 

 

 

 

 
Source: geniebook.com 

 

Discuss the colour changes observed during the oxidation of the primary alcohol, 
ethanol, using potassium permanganate (KMnO4) and acidified potassium dichromate 
(K2Cr2O7). 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

 

 

 

 

 

SL 4 

 

 



SSLC 2025 | Chemistry 10 

 

22. Discuss how Fehling’s reagent reacts with the aldehyde group in the open-chain 
structure of glucose in a practical activity. In your response, refer to observable 
changes and why they occur. 

 

 

 

 

 

 

 

 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

  

  

 

 

SL 4 
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STRAND 4:    INORGANIC CHEMISTRY     WEIGHTING 10 

 

23. Write the chemical formula for aluminum oxide.  

  

 

________________________________________________________ 

 

  

 

24. Write the chemical formula for the chloride compound formed by any one element 
from sodium (Na) to phosphorus (P) in Period 3 of the periodic table. 

 

  

 

________________________________________________________ 

 

  

 

25. List TWO essential pieces of apparatus used in a water of crystallization experiment. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 

 

26. Explain the chemical reaction that occurs in the ion test for the Carbonate ion  
(CO3

2-). Support your answer by writing balanced equations.  
 

Carbonate ion (CO3
2-) 

 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

 

 

SL 3 

 

 

SL 2 

 

 

SL 1 

 

 

SL 1 
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27. A case study looks at a coal-burning plant and its effects on nearby lakes and 
soils. The data shows that air emissions of Sulphur dioxide (SO2) and Nitrogen 
dioxide (NO2) are prevalent and fish deaths in the lakes are often seen on its 
shores. 
 

 

 

 

 

 

 

 

 

      Source : www.nytimes.com 

Explain how acidic oxides from the power plant cause changes in the rainwater to 
harm our ecosystem. 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

SL 3 

 

 

http://www.nytimes.com/


SSLC 2025 | Chemistry 13 

 

STRAND 5:   PRINCIPLES OF PHYSICAL CHEMISTRY   WEIGHTING 10 

 

28. Write the conjugate base of CH3NH3
+  

 

                         
___________________________________________________________________ 

 

 

29. 
 
 
 
 
 
 

During a chemistry practical, students mix hydrochloric acid and sodium hydroxide in 
a beaker. They noticed that the temperature of the solution increased. 

Define the term enthalpy in the context of this reaction. 
 
____________________________________________________________________ 

____________________________________________________________________ 

 

 

30. 
 
 
 
 

List TWO factors that affect the rate of reactions. 

____________________________________________________________________ 

____________________________________________________________________ 

 

 

31. The Haber process is represented by the equilibrium reaction: 
 

N₂(g)     +     3H₂(g)      ⇌      2NH₃(g)  

 
At 450°C, the equilibrium concentrations are: 

[H₂] = 2.17 mol/L,        [N₂] = 0.725 mol/L,        [NH₃] = 0.256 mol/L. 

 
Calculate the value of Kc for the reaction (Show your working). 

 

 

 

 

 

 

 

 

 

SL 1 

 

 

SL 3 

 

 

SL 1 

 

 

 

SL 2 
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32. Calculate the hydrogen ion [H⁺] concentration for a solution with pH 6.80. Show all 
necessary steps. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SL 3 
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STRAND 6   OXIDATION AND REDUCTION    WEIGHTING 20 

 

For Question 33, choose and write the LETTER of the correct answer in the box provided. 

 

33. The oxidation number of chromium (Cr) in 𝐂𝐫𝐎𝟒
𝟐− is : 

 

 

 A. -6   

 B. -3   

 C. +3   

 D. +6   

 

34. In the following half-ion equation, circle the species that is oxidized. 
 

Zn    Zn2+  +   2e- 
 

 

 

 

35. Describe the observation when sulfur dioxide is bubbled through acidified KMnO4. 
 
______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

36. List TWO common reducing agents used in laboratory or industrial processes. 

 

____________________________________________________________________ 

 

 

 

 

 

 

 

SL 1 

 

 

SL 1 

 

 

SL 2 

 

 

SL 2 
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37. The Sydney Harbour Bridge is one of Australia’s most famous landmarks. Made of 
steel and located near the ocean, it is constantly expose to air and moisture. Over 
time, reddish-brown rust can be seen forming on its surface. Engineers and 
maintenance crews regularly inspect the bridge to protect it from corrosion. 
 

 
Source: https://www.goway.com/inspiration/australias-iconic-sydney-harbour-bridge 
 

Explain how the corrosion of the metal in the Sydney Harbour Bridge occurs in terms 
of oxidation and reduction. 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

 

 

38. Arrange the following species in the ascending order of the oxidation number of 
nitrogen. 

 

𝐍𝐎𝟐          𝐍𝐎𝟑
−           𝐍𝐇𝟒

+ 

 

 

 

 

 

 

SL 3 

 

 

SL 3 

 

 

https://www.goway.com/inspiration/australias-iconic-sydney-harbour-bridge
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39. During an oxidation-reduction reaction, two half-reactions occur – one involving 
oxidation and the other involving reduction. 

Given the following redox reaction: 

 

CuSO4(aq)  +  Zn(s)     ZnSO4  +   Cu(s) 

 

Predict and write the two ion-electron equations for oxidation and reduction half-
reactions involved in this reaction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SL 4 
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40. During the electrolysis of aqueous sodium chloride (NaCl(aq) ), different products are 
formed at the electrodes compared to molten NaCl (NaCl(l)).   
 

 
Source: https://images.app.goo.gl/YQyVZtmm2T8U9VcQA 

 
Discuss the changes observed at the anode and cathode during the electrolysis of 
NaCl(aq). 

Support your response with balanced half-equations and the overall ionic equation for 
the reaction. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

SL 4 

 

 

https://images.app.goo.gl/YQyVZtmm2T8U9VcQA
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STRAND 7   ENVIRONMENTAL CHEMISTRY    WEIGHTING 9 

 

41. Name ONE type of renewable energy used in Samoa. 

 

______________________________________________________________________ 

 

 

42. Define the term greenhouse effect. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

43. Describe how renewable energy sources affect the environment. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

The stratosphere is the second major layer of Earth's atmosphere,  

located above the troposphere and below the mesosphere. 
 

 

44. The stratosphere is the second layer of the Earth’s atmosphere. 

Describe the function of the stratosphere. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

 

 

 

SL 1 

 

 

SL 1 

 

 

SL 2 

 

 

 

SL 2 
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Ultraviolet (UV) radiation affects living organisms in various ways. 
 

 

45. Explain how UV radiation affects human health, focusing on its impacts on the skin 
and eyes. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SL 3 
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SSLC CHEMISTRY 

 

2025 

 

(For Scorers only) 

STRANDS Weighting Scores Check 

Scorer 

AED 

check 

STRAND 1 
ATOMIC STRUCTURE AND 

BONDING 
15    

STRAND 2 QUANTITATIVE CHEMISTRY 17    

STRAND 3 ORGANIC CHEMISTRY 19    

STRAND 4 INORGANIC CHEMISTRY 10    

STRAND 5 
PRINCIPLES OF PHYSICAL 

CHEMISTRY 
10    

STRAND 6 OXIDATION AND REDUCTION 20    

STRAND 7 ENVIRONMENTAL CHEMISTRY 9    

TOTAL 100    
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