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1 The atmosphere of Venus contains mainly oxygen, argon and nitrogen. The melting and 

boiling points of these gases are shown in the table below.  
   
  

gas melting point/oC boiling point/oC 
oxygen -219 -183 
argon -189 -186 

nitrogen -210 -196 
 
If only liquid oxygen is to be obtained, while the other gases may remain in the solid or 
gaseous states, what temperature should the sample of air be decreased to? 

  
 A -180oC 
 B -185oC 
 C -187oC 
 D -198oC 
  
2  
 

Which statements are correct about a gas? 

 I Its particles move at a low speed. 
 II It is easily compressed. 
 III It has a higher rate of diffusion compared to a liquid. 
 IV Its particles spread throughout the container. 
   
 A I and II only C II and IV only 
 B II, III and IV only D I, II, III and IV  
   
3 
 
 

When a sample of impure naphthalene was heated, the sample was found to melt    
over a temperature range of 69oC to 76oC. What could be the melting point of  
naphthalene? 
  

 A 69oC C 76oC 
 B 72oC D 80oC 
    
4 
 

Which of the following shows the correct order of processes that should be carried out to 
obtain solid iodine, sand and sodium chloride from a mixture of these three solids?  

 A evaporation, sublimation, dissolving, filtration 
 B sublimation, dissolving, filtration, evaporation 
 C dissolving, filtration, sublimation, evaporation 
 D sublimation, filtration, dissolving, evaporation 
   
5 
 

Which of the following statements about a strong acid and a weak acid is true? 

 A Blue litmus paper turns red in the presence of a strong acid while it remains blue 
in a weak acid.   

 B A strong acid has a higher concentration of hydrogen ions as compared to a weak 
acid when both acids are of the same concentration and basicity. 

 C A larger volume of hydrogen gas is given out when a strong acid of the same 
concentration as the weak acid, reacts with a reactive metal. 

 D Phosphoric acid is a strong acid because it is a tribasic acid while hydrochloric  
acid is a weak acid since it is monobasic. 
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6 
 

Which of the following chemicals can be added to dilute hydrochloric acid to prepare 
copper(II) chloride? 

  
 A copper metal C copper(II) sulfate 
 B copper(II) nitrate D copper(II) carbonate 
   
7 
 

Which of the following best describes acidic oxides and amphoteric oxides? 

 A Acidic oxides are all gases but amphoteric oxides are all solids. 
 B Acidic oxides react with bases but amphoteric oxides react with both acids and 

bases. 
 C Acidic oxides are covalent compounds while amphoteric oxides are either 

covalent or ionic compounds. 
 D Acidic oxides are soluble in water while amphoteric oxides are insoluble in water 

but soluble in organic solvents. 
   
8 
 

Which of the following pairs of substances cannot react with each other? 

 A aqueous sodium hydroxide and zinc oxide 
 B limewater with aqueous ammonium sulfate  
 C dilute nitric acid with calcium hydrogencarbonate  
 D aqueous potassium chloride with magnesium oxide 
  
9 
 

Which of the following is/are correct about an aqueous solution of sodium hydroxide? 

 I it produces ammonia when heated with aluminium  
 II a colourless solution is formed when it is added in excess to lead(II) oxide 
 III it forms a brown precipitate with aqueous iron(III) chloride 
   
 A I and II only C III only 
 B II and III only D I, II, and III 
 
10 
 

 
Substance X is a solid at room temperature. When calcium carbonate is added to an 
aqueous solution of X, a gas that forms a white precipitate with limewater is formed.  

 What is the identity of substance X? 
  
 A citric acid C aluminium oxide 
 B hydrogen chloride D sodium hydroxide 
     
11 
 

Which of the following is the best conductor of electricity if an equal number of moles of 
each substance is dissolved in the stated volume of water? 

  
 A ammonia in 500 cm3 of water  
 B ethanoic acid in 1 dm3 of water  
 C hydrogen chloride in 500 cm3 of water 
 D potassium hydroxide in 1 dm3 of water 
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12 
 

Which of the following methods listed below cannot be effectively used to prepare the 
respective gases? 
 

  method gas evolved 
A add hydrochloric acid to lead hydrogen 

B add sulfuric acid to magnesium hydrogen 

C warm limewater with ammonium sulfate ammonia 

D warm alkaline sodium nitrate with aluminium ammonia 
 

  
13 
 

When aqueous ammonia was added in excess to an aqueous solution of salt Z, a green 
precipitate which turned brown on exposure to air was formed. 
 
Which one of the following could be Z? 

  
 A FeCO3 C FeSO4 
 B Fe2(CO3)3 D Fe2(SO4)3  
     
14 
 

Solution S reacts with aqueous lead(II) nitrate to form a white precipitate that is insoluble 
in dilute nitric acid. Which anions are likely to be in solution S? 
 

 I carbonate ion  
 II chloride ion  
 III iodide ion 
 IV sulfate ion 
   
 A I and II only C II and IV only 
 B I, II and IV only D I, II, III and IV 
     
15 
 

Which of the following would be observed when an aqueous solution containing 
aluminium, copper(II), and zinc ions was treated with an excess of aqueous ammonia? 
 

 A white precipitate in blue solution 
 B blue precipitate in colourless solution 
 C white precipitate in colourless solution 
 D blue precipitate in blue solution 
   
16 
 

Urea, CO(NH2)2, is one of the fertilisers manufactured from ammonia. How many pairs 
of electrons are shared in a molecule of urea? 

 
 A 3 C 7 
 B 4 D 8 
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17 
 

Silicon carbide and diamond are both macromolecules having similar structures. 
Which of the following is an INCORRECT description of the two substances? 

 A both substances are hard 
 B both substances are compounds 
 C both substances have high melting points  
 D both substances are non-conductors of electricity 
     
18 
 

100 cm3 of gaseous ammonia contains n molecules. How many atoms are there in      
100 cm3 of gaseous hydrogen under the same temperature and pressure? 

  
 A n C 1.5n 
 B 2n D 2.5n 
     
19 
 

Two moles of ethanol, C2H5OH, have the same mass as one mole of an oxide of 
nitrogen, N2OX. What is the value of x?   

   
 A 1 C 3 
 B 2 D 4 
   
20 
 

Which of the following statements regarding helium and hydrogen are correct? 

 I 4 atoms of hydrogen have the same mass as 1 atom of helium. 
 II 4 g of helium gas has the same number of atoms as 2 g of hydrogen gas. 
 III 2 moles of helium gas have the same mass as 4 moles of hydrogen gas. 
   
 A I and II only C I and III only 
 B II and III only D I, II and III  
  
21 
 

If 4 g of hydrogen and 4 g of oxygen are exploded, what is the mass of water formed at 
room temperature and pressure? 

  
 A 2.25 g C 18.0 g 
 B 4.50 g D 36.0 g 
     
22 
 

2.75 g of metal M combines with 1.6 g of oxygen to form an oxide with an empirical 
formula of MO2. What is the relative atomic mass of metal M? 

  
 A 13 C 55 
 B 27 D 110 
  
23 
 

When excess aqueous sodium hydroxide is added gradually to an aqueous solution X,  
a blue precipitate, which is insoluble in excess aqueous sodium hydroxide, is formed.  
An aqueous chloride Y, is also produced.  
 
If 11.7g of Y is produced, what is the mass of X that reacted? 
 

 A 13.5 g C 12.7 g 
 B 27.0 g D 25.4 g 
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24 
 

P is a solution containing 3.80 g dm-3 hydrochloric acid, HCl. 
Q is a solution containing 4.24 g dm-3 of an alkali, ROH. 
20.35 cm3 of solution P neutralises 20.0 cm3 of solution Q. 

  
 What is the possible identity of R? 
  
 A lithium C silver 
 B sodium D potassium 
  
25 
 

The graph below shows the rate of decomposition of the same number of moles of four 
carbonates heated to the same temperature. The volume of carbon dioxide produced 
was recorded every minute. 

 
Which carbonate decomposed at the fastest rate? 
 

 A CuCO3 C Li2CO3 
 B MgCO3 D CaCO3 
 
26 
 

 
Curve X in the graph below was obtained by observing the decomposition of 100 cm3 of            
1.00 mol dm-3 hydrogen peroxide, catalysed by manganese(IV) oxide. 
 

 
 

 
 
Which of the following alterations to the conditions would produce curve Y? 
 

 A adding water 
 B increasing the temperature 
 C using more manganese(IV) oxide 
 D adding 10 cm3 of 0.1 mol dm-3 hydrogen peroxide 
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27 
 

Two experiments were carried out to compare the speed of precipitation and the amount 
of silver chloride formed when aqueous sodium chloride was added to aqueous silver 
nitrate. 
 

 experiment aqueous sodium chloride aqueous silver nitrate 
volume  concentration/ 

mol dm-3 
volume  concentration/ 

mol dm-3 
I 10 cm3 1.00 10 cm3 1.00 
II  1 dm3 0.01   1 dm3 0.01  

 

  
 Which of the following shows the correct description of the two experiments? 
  
  speed of precipitation amount of silver chloride formed 

A same speed for both experiments I 
and II  

same number of moles 

B experiment II is slower same number of moles 
C same speed for both experiments I 

and II 
more silver chloride is produced in 

experiment II 
D experiment II is slower more silver chloride is produced in 

experiment II 
 

  
28 
 

In which reaction is pressure least likely to affect the rate of reaction? 

 A 2SO2(g) + O2(g)  2SO3(g)  
B N2(g) + 3H2(g)  2NH3(g) 
C C(s) + CO2(g)  2CO(g) 
D C(s) + 2S(s)  CS2(l) 

 

  
29 
 

The graph below shows how the mass of marble chips varies with time as it reacts with 
excess hydrochloric acid. 

  
 
 
 
 
 
 
 
 
 

 Which of the following statements about section PQ of the curve is correct? 
 

 A Hydrochloric acid has fully reacted. 
 B Marble chips are used up. 
 C The reaction continues at a constant speed. 
 D The speed of reaction is decreasing at a constant rate. 
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30 
 

Two experiments were carried out. Dilute hydrochloric acid was used in experiment 1 
while a more concentrated solution of hydrochloric acid was used in experiment 2. All 
other conditions were the same and in both experiments all the marble chips had 
completely reacted. Which diagram shows the results obtained? 
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