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Q8  It is known that carbon monoxide reacts exothermically with hydrogen gas to form methanol at 
400⁰C, in the presence of a catalyst. 

CO (g) + 2H2 (g)  CH3OH (g) + heat 

  A mixture of carbon monoxide, hydrogen gas and methanol placed under conditions described above 
achieves equilibrium in a closed container. If the reaction temperature is changed to 450⁰C, which of 
the following statements is correct? 

A  The total number of molecules in the container decreases. 

B  The reaction rates of both the forward and reverse reactions remain constant. 

C  The average molecular mass of the gaseous mixture decreases. 

D  Rate of formation of hydrogen decreases while the rate of decomposition of methanol 
increases. 

E  Total pressure within the container decreases. 

Q9  Magnesium oxide has a solubility of 0.0086 g/100 mL. What pH will a saturated solution of 
magnesium oxide have? 

A  2.37 

B  3.37 

C  10.63 

D  11.33 

E  11.63 

Q10  Consider the following three scenarios: 

  (i)  2.3 g of pure Na2CO3 reacts completely with a certain volume, V1, of 0.1 mol L–1 hydrochloric 
acid to give sodium chloride, carbon dioxide and water. 

  (ii)  2.3 g of a sample containing Na2CO3 but also contaminated with some K2CO3, similarly reacts 
completely with a certain volume, V2, of 0.1 mol L–1 hydrochloric acid. 

  (iii) 2.3 g of a sample containing Na2CO3 but contaminated with some NaOH, similarly reacts 
completely with a certain volume, V3, of 0.1 mol L–1 hydrochloric acid. 

  What is the relationship between the volumes V1, V2 and V3? 

A  V3>V1>V2 

B  V1>V2>V3 

C  V3>V2>V1 

D  V1>V3>V2 

E  V2>V3>V1 
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Q11 Which of the following groups of ions can coexist in significant quantities in aqueous solution 
without reacting with each other? 

A  HSO4
–, K+, Na+, HCO3

– 

B  K+, CO3
2–, Cl–, Al3+ 

C  K+, Ba2+, NO3
–, OH– 

D  Na+, Ba2+, H+, SO4
2– 

E  Ca2+, K+, CO3
2–, Cl– 

Q12 A gaseous mixture containing ethane and methane underwent complete combustion to produce 
5.28 g of carbon dioxide and 3.78 g of water.  What is the volume ratio of ethane to methane in the 
original mixture? 

A  1:1 

B  1:2 

C  2:1 

D  1:4 

E  4:1 

Q13 Kravatz the Klown wishes to fill a 5.8 L balloon with nitrogen gas. Searching for cheap and effective 
methods to quickly produce the nitrogen gas necessary, he discovered that azide (N3

–) salts, although 
highly toxic, are often used to produce nitrogen gas. Sodium azide, commonly used in car airbags, 
decomposes to sodium and nitrogen gas. What mass of sodium azide would Kravatz need to produce 
5.80 L of nitrogen gas when measured at 25°C and 103 kPa? 

A  5.22 g 

B  10.1 g 

C  10.4 g 

D  15.2 g 

E  15.7 g 

Q14 Given the following table of electronegativities, which of the following bonds is most polar? 

Element P C S N Cl 
Electronegativity 2.19 2.55 2.58 3.04 3.16 

A  P-S 

B  P-C  

C  S-Cl 

D  C-Cl 

E  S-N 
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Q15 A mixture containing both ethene and propene can undergo polymerisation under various different 
reaction conditions. Which of the following segments of polymer could potentially be formed from 
such a mixture? 

  (i)  CH2 CH2 CH2 CH2  

  

(ii)

   

CH2 CH2 CH CH2

CH3  

  

(iii)

  

CHCH2CHCH2

CH3 CH3  

  

(iv) 

 

CH CH2 CH2 CH

CH3 CH3  

  

(v)  

 

CH2 CH CH CH2

H3C CH3  

A  Structure (ii) only 

B  Structures (i) and (iii) only 

C  Structures (i), (ii) and (iii) only 

D  Structures (i), (ii), (iii) and (iv) only 

E  Structures (i), (ii), (iii), (iv) and (v) 
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 (c) How many moles of NaOH react with 1 mol of A? 

 

 

 

 

 

 

 

 

 

 

 

 (d) What gas is evolved during the experiment? 

  

 

 

 

 (e) What is the identity of cation L? 

 

 

 (f) Write an equation for the reaction of cation L with dilute NaOH.  Omit spectator ions. 

 

 

 (g) What is the molar mass and formula of G? 
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 (h) Write an equation for the reaction of G with a solution containing KMnO4 and dilute 
 sulfuric acid.  Omit spectator ions. 

 

 

 (i) What is the value of both of x and z in the formula? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (j) What is the formula of the coloured residue? 

 

 

 

 (k) What is the formula of A? 

 

 

 

 (l) Why must the filtration be rapid? 
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 (f) 1.00 L of water containing 0.030 mol L–1 benzene as the only impurity is decontaminated using 
FeSO4 and H2O2. Using the stoichiometry derived in the previous questions, what mass of FeSO4 
would be required assuming an excess of hydrogen peroxide was present? 

 

 

 

 

 

 

 

 

 

 

 (g) Give one reason why more iron(II) sulfate might be required than the amount calculated in (f). 

 

 

 

 

 (h) Give one reason why less iron(II) sulfate might be required than the amount calculated in (f). 
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