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Section A (15 Marks) 
Answer the questions (1-15) by filling the answer in the table below. 
 

1 
 
 

6  11  

2 
 
 

7  12  

3 
 
 

8  13  

4 
 
 

9  14  

5 
 
 

10  15  

 
Section B (20 marks) 
Answer all questions in this section in the spaces provided. 
 
B1 (a) State the structure of diamond and tin(IV) iodide in the table above. [2] 
   

Substance Structure of substance 

Diamond  
 

Carbon dioxide Simple molecular structure 
 

Tin(IV) iodide (SnI4)  
 

Copper Metal lattice 
 

 

 

    
 (b) Explain why carbon dioxide has a low melting point while diamond 

has a high melting point. 
[3] 

   
 

 

   
 

 

   
 

 

   
 

 

   
 

 

   
 

 

   
 

 

   
 
 
 
 

 



2012 Block Test 2                                Nanyang Girls’ High School 
Secondary Three 

Setter: C.W.           Chemistry                   [Turn Over] 

      3 

 (c) Explain why copper conducts electricity in the solid state. [1] 
   

 
 

   
 

 

   
 

 

   
 

 

    
 (d) Draw the “dot-and-cross” diagram to show the bonding in tin(IV) 

iodide. Show only the valence electrons.  
[1] 

   
 
 
 
 
 
 
 
 

 

 (e) Draw the “dot-and-cross” diagram to show the bonding in carbon 
dioxide. Show only the valence electrons. 

[1] 

   
 
 
 
 
 
 
 
 

 

    
B2 Dichloromethane (CH2Cl2) was detected on a fibre found in a crime scene. 

A mass spectrometer was used to analyze the dichloromethane and it 
showed that the two chlorine isotopes, chlorine-35 and chlorine-37, were 
present. The mass spectrum also showed three peaks corresponding to 
different relative molecular masses of dichloromethane and the intensities 
of the peaks from the smallest relative molecular mass to highest relative 
molecular mass are in the ratio of 9:6:1. 
 

 
(The intensities of the peak show the relative abundance.) 

 

Relative abundance 

Relative molecular mass 
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 (a) State the three relative molecular mass of dichloromethane in the 
mass spectrum. 

[1] 

   
 

 

                                                                           
    
 (b) A piece of clothing contaminated with dichloromethane was obtained 

from a suspect and analyzed using the mass spectrometer. The 
average relative molecular mass of dichloromethane found on the 
piece of clothing is 85. Explain clearly, showing relevant working, if the 
suspect is the criminal. 

[3] 

  
 
 
 
 
 
 
 
 
 
 
 
 

 

 (c) Draw the “dot-and-cross” diagram to show the bonding in 
dichloromethane. Show only the valence electrons. 

[1] 

  
 
 
 
 
 
 
 
 
 

  

 
B3 A student wants to investigate the diffusion rates of two gases, ammonia 

and sulfur dioxide. Suggest a method whereby she is able to scientifically 
determine which gas has a higher diffusion rate.  

 
 
 
[3] 
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B4 The empirical formula of a gas is PQ3. The relative atomic masses of P 

and Q are 12 and 1 respectively. 
 

   
 (a) If the relative molecular mass of the gas is 30, determine the 

molecular formula of the gas. 
 
 
 
 
 
 
 
 
 
 

[1] 

 (b) A sealed cylinder contains 48 dm3 of the gas in B4(a) at room 
temperature and pressure. What is the mass of the gas in the 
cylinder? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 

 (c) What is the number of gas particles present in the cylinder? [1] 
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Section C (10 marks) 
Answer all questions in this section in the spaces provided. 
 
C1 Antimony, Sb, forms an oxide with the formula, SbxOy.  

Numerical answers are to be given to three significant figures. 
 

 

 (a) (i) Calculate the number of moles present in 40.0 g of antimony. 
 
 
 
 
 
 
 
 
 
 

[1] 

(ii) Calculate the number of moles present in 7.90 g of oxygen 
gas. 
 
 
 
 
 
 
 
 
 
 

[1] 

(iii) Write the chemical equation with state symbols when 40.0 g of 
antimony reacts completely with 7.90 g of oxygen gas to form 
antimony oxide.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[4] 
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 (b)  What is the mass of 0.200 mol of antimony oxide as 

determined from C1(a)(iii)? 

 

 

 

 

 

 

 

 

 

 

[2] 

 (c)  A student referred to a data booklet and concluded that the 

formula of antimony oxide is Sb2xO2y and not SbxOy. Explain 

whether you agree with the student’s conclusion. 

[2] 

     

    
 

 

    
 

 

    
 

 

    
 

 

    
 
 
 
 
 

 

  END OF TEST 
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Section A (15 marks) 
Choose the most suitable answer and write its letter in the answer table 
provided on Page 2. 
 
1 Which method can be used to test the purity of a dye before it is used in food 

flavouring? 
  
 A Solubility in ethanol 
 B Boiling point 
 C Electrical conductivity 
 D Ductility 
      
 
Please refer to the diagram below to answer Question 2 and 3. The initial water level 
is at R. 

 
2 Choose the correct combination of gases that will cause the water level on the 

right to increase initially to Q. 
 

  Gas X Gas Y 

 A  Sulfur dioxide Argon 

 B Methane Oxygen 

 C Argon Water vapour 

 D Oxygen Ammonia 

 
 
3 Which position will the water level be at after a day if gas X is carbon dioxide 

and gas Y is ammonia? 
 

 A  P 

 B Q 

 C R 

 D S 
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4 Which covalent substance conducts electricity? 

  

 A Graphite 
 B Diamond 
 C Brass 
 D Fluorine 
 
 
5 Element X has atomic number 6 and element Y has atomic number 17. Which 

of the following statements is correct? 
   
 A The two elements will form an ionic compound with the formula, XY2.  
 B The two elements will form an ionic compound with the formula, XY4. 
 C The two elements will form a covalent compound with the formula, XY2. 
 D The two elements will form a covalent compound with the formula, XY4. 
 
6 Which of the following substances will be a good conductor of electricity when 

added to water? 
  
 A Calcium carbonate C Sodium hydroxide 
 B Silver D Chlorine 

 
 
7 Element X and Element Y formed an ionic compound with the formula XY3. 

What are the possible proton numbers of X and Y? 
 
 X Y 
A 1 3 
B 7 1 
C 15 17 
D 31 9 

 

 
  
8 
 

Which substance has both ionic and covalent bonds? 

 A Sodium carbonate 
 B Sodium oxide 
 C Sulfur dioxide 
 D Sodium 
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9 The formula of a monomer containing element X, Y and Z is shown below.  

 
Which one of the following is a possible combination of the elements? 

   

  X Y Z 
 A Phosphorus Hydrogen Fluorine 
 B Silicon Hydrogen Hydrogen 
 C Lead Hydrogen Chlorine 
 D Carbon Hydrogen Bromine 
 
 
10 28.4 g of anhydrous sodium sulfate combines with 36.0 g of water to form 

hydrated sodium sulfate. What is the formula of hydrated sodium sulfate? 
  
 A Na2SO4∙6H2O 

 B Na2SO4∙8H2O 

 C Na2SO4∙10H2O 

 D Na2SO4∙12H2O 

 
 
11 Which of the following has the same relative molecular mass as calcium 

carbonate, CaCO3? 
 

 A K2CO3 
 B CaSO3 
 C Al2O3 
 D MgSiO3 
 
 
12 If the number of particles in one mole of solid lithium is x, what is the number of 

oxygen molecules in 16.0 g of oxygen gas? 
 

 A 0.5 x 
C x 

 B 2 x 
D 16 x 

 
 
13 

 
What is the ratio of the volume of 5.1 g of ammonia to the volume of 44.8 g of sulfur 
dioxide at room temperature and pressure? 

  
 A 1:3 C 3:7 
 B 1:9 D 5:9 
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14 A compound formed by potassium, chromium and oxygen has a total mass of 

6.00 g. This compound contained 2.41 g of potassium and has a composition 
with 33.0 % oxygen by mass. What is the empirical formula of the compound? 

  
A  
B 
C 
D 

 
K2Cr2O7 
KCr2O3 
KCrO2 
K2CrO4 

 
 
15 What is the molecular formula of a hydrocarbon, CxHy, which contains 14.3% of 

hydrogen by mass?  
     
 A C4H10 
 B C3H8 
 C C2H4 
 D CH3 
 

 

END OF SECTION A  
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