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QUESTION 1 

1.1 In a reaction, CO2 is produced at standard temparature and pressure (STP), 
and it occupied a container that has length, width and height of 0.500 m, 
0.500 m and 0.500 m respectively. How many molecules of CO2 were 
produced in the reaction?  

 [1 m = 10 dm; 1 dm3 = 1 L; 1 mole of a gas at STP = 22.4 L]  (6) 
 
1.2 The combustion of 1.38 g of a compound which contains C, H, O and N yields 

1.72 g of CO2 and 1.18 g of H2O. Another sample of the compound with a 
mass of 22.34 g is found to contain 6.75 g of O. What is the empirical formula 
of the compound? (11) 

1.3 Ammonia (NH3) and oxygen gas combine to form nitrogen monoxide (NO) 
and water by the chemical reaction:  

 NH3(g) + O2(g) → NO(g) + H2O(l) (Unbalanced) 

 If 80 g of ammonia are reacted with 100 g of oxygen 

1.3.1 Identify the limiting reagent (show your calculation). (4) 
1.3.2 How many grams of the excess reacting reagent remains at completion of 

the reaction? (4) 
1.3.3 If the amount of NO produced was 50 g, calculate the percentage yield. (4) 
1.3.4 Give four reasons for the difference observed between the actual yield and 

the theoretical yield in Question 1.3.3. (4) 

1.4 An impure sample of NaCl, which weighed 0.50 g, gave on treatment with 
excess of AgNO3 solution, 0.90 g of AgCl as precipitate. Calculate the 
percentage purity of the sample. (5) 

 

 [38] 

QUESTION 2 

2.1 Define an acid according to Brønsted and Lowry. (2) 

2.2 What is the difference between a strong acid and a concentrated acid? (4) 

2.3 In an art restoration project, a conservator prepares copper-plate etching 
solutions by diluting concentrated HNO3 to a concentration of 0.30 M at  

 25 °C. Calculate the pH, [OH-], and pOH of this solution. (6) 

2.4 Predict the net direction and whether Kc is greater or less than 1 for each of 
the following reactions: [Assume equal initial concentrations of all species. 
You may use Figure 1 (on the data sheet page) as a guide]. 

2.4.1 H2PO4
-(aq) + NH3(aq) HPO4

2-(aq) + NH4
+(aq) (2) 

2.4.2 H2O(l) + HS-(aq) OH-(aq) + H2S(aq) (2) 
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2.5 Propanoic acid (CH3CH2COOH, which we simplify as HA) is a carboxylic acid 

whose salts are used to retard mold growth in foods. What is the percentage 
dissociation of 0.10 M concentration of this acid? (Ka = 1.3 x10−5) (7) 

2.6 Dimethylamine, (CH3)2NH, a key intermediate in detergent manufacture, has 
a Kb = 5.9 x 10-4.  What is the pH of a 1.5 M aqueous solution of (CH3)2NH 
given the equation below:  

 (8) 

 [31] 

QUESTION 3 

3.1 What is the main idea or concept behind the valence shell electron pair 
repulsion (VSEPR) theory? (3) 

3.2 The molecular geometry of ammonia is tetrahedral. However, its molecular 
shape is trigonal pyramidal. Explain the reason(s) behind this difference. (4) 

3.3 Water is generally regarded as a universal solvent. 

3.3.1 Draw the Lewis structure illustrating the bonds in a single water molecule. (2) 
3.3.2  Draw and name the molecular shape of water. (4) 

3.4 If chlorine substitutes all the hydrogen atoms in a methane molecule, CCl4 
(carbon tetrachloride) is formed. A singe C-Cl bond is regarded as a polar 
bond or a dipole, however CCl4 is a non-polar molecule. Explain the reason 
for this non-polar nature.  (4) 

3.5 Predict, with reason(s), whether SO2 is a polar or non-polar molecule. (4) 

 [21] 

QUESTION 4 

 What are the periodic trends of the following properties on the periodic table? 
Please explain the reason(s) for your answers. 

4.1 Atomic radius (6) 
4.2 Ionisation energy (6) 

 [12] 
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QUESTION 5 

 Name the following organic compounds: 

5.1  (2) 

5.2  (2) 

5.3  (2) 

5.4  (2) 

5.5  (2) 

  [10] 

 
------------------------------END OF QUESTIONS------------------------------------- 
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DATA SHEET 

 

Figure 1: Strengths of conjugate acid-base pair 

Periodic Table 

 


