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1.        Which of the following will produce a gas when reacted with hydrochloric acid? 

 

            (a)          NaHCO3 

            (b)          NaOH 

            (c)          NaNO3 

            (d)               Na2SO4 

            (e)          NaH2PO4 

 

 

2.         Nitric oxide (NO) reacts completely with oxygen to form nitrogen dioxide according          to the 

following balanced chemical equation: 
 

                                                      2 NO(g) + O2(g) → 2 NO2(g) 
 

            If 2 L of NO and 1 L of O2 are reacted in a balloon, what will be the final volume of the balloon after the 

reaction is complete, assuming that the temperature and pressure are    unchanged? 

 

            (a)          1.0 L 

            (b)          2.0 L 

            (c)          2.5 L 

            (d)          3.0 L 

            (e)          5.0 L 

 

 

3.          Calcium hydroxide (Ca(OH)2) is sparingly soluble in water, with a solubility of 1.73 g/L at 20 °C. If 

0.400 g of calcium hydroxide is placed in 200 mL of water at 20°C, what mass of calcium hydroxide will 

remain undissolved? 

 

            (a)          0.027 g 

            (b)          0.054 g 

            (c)          0.173 g 

            (d)          0.346 g 

            (e)          0.400 g 

 

 

 

4.         Prussian blue is a deep blue pigment containing Fe2+, Fe3+ and CN− ions. It has the    formula 

Fe7(CN)18. How many Fe2+ and Fe3+ ions are there per formula unit? 
 

            (a)          0 Fe2+
 and 6 Fe3+ 
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            (b)          3 Fe2+
 and 4 Fe3+ 

            (c)          4 Fe2+
 and 3 Fe3+ 

            (d)          5 Fe2+
 and 2 Fe3+ 

            (e)          9 Fe2+
 and 0 Fe3+ 

 

 

5. Element X forms compounds with two common ions: X+ and X3+. Which group is element X likely to 

be in? 

 

             (a)          1 

             (b)          2 

             (c)          13 

             (d)          15 

             (e)          17 

 

 

6. Why does a catalyst increase the rate of reaction? 

 

             (a)          Decreases activation energy of the reaction 

             (b)          Increases the temperature of the reactants 

             (c)          Increases the concentration of the reactants 

             (d)          Decreases the pressure of the system 

             (e)          Decreases the surface area of the reactants 

 

7. Acid number is a commonly used metric in the paint industry. It is defined as the mass (inmg) of 

potassium hydroxide required to completely neutralise the acid in 1 g of paint.  

            A paint has an acid number of 185. What volume of 0.100 M KOH is required to completely neutralise 

0.5 g of that paint? 

 
(a) 1.65 mL 

(b) 3.30 mL 

(c) 16.5 mL 

(d) 18.5 mL 

(e) 33.0 mL 

 

 

8. Phosphoric acid is a triprotic acid. What mass of Ca(OH)2 would be required to neutralise 100 mL of a 

1 mol L−1 solution of phosphoric acid (H3PO4)? 

 

             (a)          3.7 g 

             (b)          4.9 g 

             (c)          7.4 g 

             (d)          11.1 g 

             (e)          22.2 g 

 

 

9. Consider four elements: calcium, oxygen, potassium and sulfur. What would be the correct order if they 

were arranged according to increasing electronegativity? 

 

             (a)          Calcium < oxygen < potassium < sulfur 

             (b)          Calcium < potassium < sulfur < oxygen 

             (c)          Oxygen < sulfur < potassium < calcium 

             (d)          Potassium < calcium < oxygen < sulfur 

             (e)          Potassium < calcium < sulfur < oxygen 
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10. A diene (di-alkene) is a hydrocarbon containing two double bonds. For example,        

            1,3-butadiene has a double bond between the first and second carbon atoms, and another double between 

the third and fourth carbon atoms. If the formula for 1,3-butadiene is C4H6,                

            what is the formula for 2,4-hexadiene?  

 

             (a)          C6H8  

             (b)          C6H9  

             (c)          C6H10  

             (d)          C6H12  

             (e)          C6H14  

 

11. Aqueous Fe2+ ions are readily oxidised to Fe3+ ions by oxygen gas in acidic solutions.  

            Consider the following relevant reduction half equations: 

 

                                                                 Fe3+(aq) + e− → Fe2+(aq) 

                                                          4H+(aq) + O2(g) + 4e− → 2H2O(l) 

 

             What chemical amount (in mol) of H2O would be produced from the reaction of 2 mol    of Fe2+ with 

excess oxygen under acidic conditions? 

 

             (a)          1 mol 

             (b)          2 mol 

             (c)          4 mol 

             (d)          8 mol 

             (e)          16 mol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2017 Australian  Science Olympiad  Exam  - Chemistry 

©Australian  Science  Innovations  ABN 81731558309 

 

12. Excess calcium carbonate was treated with 50 mL of 5.0 M hydrochloric acid and the mass lost over 20 

min recorded and plotted on the graph below. The experiment was then  

            repeated under changed conditions. 

                         
 

              Which of the following could be the changed conditions? 

               (a)          25 mL of 5.0 M hydrochloric acid 

               (b)          25 mL of 10.0 M hydrochloric acid 

               (c)          50 mL of 2.5 M hydrochloric acid 

               (d)          50 mL of 10.0 M hydrochloric acid 

               (e)          100 mL of 2.5 M hydrochloric acid 

 

13. Solid carbon dioxide, also known as dry ice, sublimes to form gaseous carbon dioxide. What type of 

bonding is significantly weakened because of this phase change? 

 

             (a)          Covalent bonding 

             (b)          Hydrogen bonding 

             (c)          Ionic bonding 

             (d)          Intermolecular forces 

             (e)          Metallic bonding 

 

 

14. Which of the following elements is a solid at room temperature? 

 

             (a)          H2  

             (b)          F2  

             (c)          Cl2  

             (d)          Br2  

             (e)          I2  
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15. Nitrogen dioxide (NO2) dimerises to form N2O4, as represented by the equilibrium reaction: 
 

                                                         2 NO2(g)  ⇌ N2O4(g)  ∆H < 0 
 

             The following graph depicts the concentration of NO2 and N2O4 gases in a closed reaction vessel.  

                                 
 

             At t = 10 s, the equilibrium between the two species is disrupted, and a new equilibrium is reached at  t 

= 20. Which one of the following disruptions at t = 10 would be consistent with the graph? 

 

             (a)          Addition of only N2O4 to the reaction vessel 

             (b)          Addition of only NO2 to the reaction vessel 

             (c)          Decrease in volume of the reaction vessel 

             (d)          Increase in temperature inside reaction vessel 

             (e)          Removal of only NO2 from the reaction vessel 
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