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PAPER 2,  

TRIAL SPM 2008 

 

1a.(i) Bottom of boiling tube touch the base of the beaker 

    (ii) To ensure uniform heating 

 b (i)  80OC 

   (ii)  Mixture of solid and liquid 

   (iii)  Kinetic energy of particles at point F is higher than at point E 

   (iv)    

 

 

 

 

 

 

  60oC     90oC 

C (i) Chemical formula that shows the actual number of atoms of each element present in one  

         molecule of the compound 

   (ii) C10H8 

 

2a.(i) Electrical energy to chemical energy 

    (ii) brown solid deposit at electrode Q//electrode Q become thicker // copper P become thinner 

  b    Cell I   : Electrode Q 

        Cell II : Electrode zinc 

c.(i) to allow the transfer/movement of ion between solutions 

  (ii) Electrode zinc become thinner // electrode copper  become thicker. 

  (iii)   Zn   +   Cu2+           Cu   +  Zn2+
 

d. Voltmeter reading decreases   

    Position of iron is lower than zinc in the electrochemical series// Iron less electropositive than Zn 

 

3 a. The chemical substance/ionic compound formed from the replacement of H+ ion in an acid by  

       metal or ammonium ion. 

b.(i) 

 

 

 
 

 

 

   (ii) To remove excess zinc carbonate 
c.(i)   Sulphuric acid 

  (ii)   ZnCO3   +   H2SO4          ZnSO4     +    CO2      +     H2O 

d.(i)  Magnesium / aluminium 
  (ii)  White precipitate formed , soluble in excess 
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4 a. Acid that ionizes partially in water to produce low concentration of hydrogen ion 
   b. Colorless to pink 

   c. (i)   

 Titration I Titration II Titration III 

Volume of NaOH/ cm3 23.40 23.60 23.50 

 

      (ii)    (23.40  +   23.60   +   23.50)  / 3  = 23.50   cm3   

 

d.(i) Number of moles of NaOH  =  0.10  x 23.50 / 1000  =  0.00235 
   (ii) Moles of     acid   =  1 

 Moles of NaOH       1 

 Mole of acid = mole of NaOH  =  0.00235 
 Concentration of acid  = 1000 x 0.0023  = 0.094 moldm-3 

     25 

e. 11.75 cm3 

 Ba(OH)2 is dibasic alkali // has twice the concentration of OH- ion NaOH 
 

5.a As a catalyst / increases the rate of reaction 

   b 2H2O2                    2H2O    +     O2 
   c 1.axes have label and unit 

 2.all point transfer correctly 

 3.smooth curve and uniform scale 
   d 180s 

   e (i) 0.28   0.1 cm3 / s    

      (ii) 23.0 / 90  =  0.256 cm3 / s 

   f. Total surface area of manganese(IV) oxide increases 
 Frequency of effective collision increases. 

 

6.a Cover the cup //wrap polystyrene cup with cotton / cloth 
b Heat energy released when one mole of copper is displaced from copper(II) sulphate solution by lead 

metal. 

   c Cu2+ + Pb → Pb2+ + Cu 
 

  d (i) Mole of Cu2+   = (0.2 X 50)/1000 

                                     = 0.01 mol 

    (ii)    MC = 50 X 4.2 X (33.0-28.0) 

         = 1050 J 

    
 (iii) 1 mol of Cu produced 1050 /0.01 = 105000/1000 J   =  105 kJ 

 H=  -105 kJmol-1 

       

e. H=  -105 kJmol-1 
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f. Increases 
 Magnesium is more electropositive than lead  

 More heat is released 

 

 
7.a 

1. Halogen / Group 17 

2. atomic size of chlorine atom is smaller than iodine atom. 

3. Force of attraction between nucleus and valence electron is stronger. 
 4.    Easier to accept  1 electron. 

 

b(i)  Electron arrangement of atom Na : 2.8.1  ,  K: 2.8.8.1 

        both atoms have 1 valence electron. 
  (ii) 2K  +  2H2O         2KOH   +   H2 

  (iii)Products are alkaline solution 

        It contains OH-  ions 
 

c.  i) Formation of compound P 

1. Electron arrangement of atom Na is 2.8.1 /and atom O is 2.6 

2. To achieve a stable octet electron arrangement 

3. Na atom donates one electron to form Na+ ion 

4. Oxygen atom accepts two electron to form O2- ions  

5. Na+ and O2- are attracted each other by strong electrostatic force. 

6. Ionic bond is formed. 
 
 

 

 
 

 

   ii. Formation of compound Q 

 

 

7. Electron arrangement of atom C is 2.4 and  atom O is 2.6 

8. Carbon atom share two pair of electron with 2 oxygen atoms  

9. forming double covalent bonds 
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8.  i  Polymer : polyvinyl chloride / polychloroethene 

       Equation : nCH2CHCl           (  CH2CHCl )n 

 

    ii.1.non-biodegradable cause disposal problem 

       2.collects rain water and encourages breeding mosquitoes larvae 

     3. Open burning produces chlorine gas which dissolves in rain water ,causes acidic rain  

     4. Open burning produces carbon dioxide gas causes green house effect 

     5. Incomplete combustion produces carbon monoxide  

 

b. Number of mole of H2SO4 = MV/1000 

                                     = 2.0 X 100  = 0.2 mol 

                                  1000 

1 Mole of H2SO4 produced 1 Mole of (NH4)2SO4         

     0.2 Mole of H2SO4 produced 0.2 Mole of (NH4)2SO4         

 

Mass of (NH4)2SO4 = 0.2 X 132 = 26.4 g 

 

c.1. Pure aluminium consist of atoms with same size which    

       are arranged orderly and closely packed. 

  2. When force is applied, layer of atoms can easily slide on each other. 

  3. In duralumin consist of aluminium atoms and copper atoms differ in size. 

  4. arrangement of atom is disturbed 

  5.reduce the layer of atom from sliding 

 

d. 1. Acidic water contains H+ ion 

          2. H+ ion  combine with soap ion to form insoluble fatty acid. 

 

e.    1. To make sure all the bacteria are killed. 

2. Bacteria may become more resistant 

3. Higher dose of antibiotic is needed to fight the same infection. 

 

f. 1. Aspirin is acidic 

2. causes internal bleeding //ulceration 
 

 
9. a.1.Tin produces protective oxide coating on the can 

       2.When dented the iron becomes exposed to oxygen and water  

       3.Iron corrodes// oxidized because iron is more electropositive than tin 

b.  

 Cell I Cell II 

1. Anode 

2. Cathode 

Impure Ag 

Pure Ag 

Carbon X 

Carbon Y 

3. Ion present Ag+ , NO3
- , H+ , OH- 

Observation 

4.Anode 

5. Cathode 

 

Become smaller//thinner 

Become thicker 

 

Colourless bubble  gas 

Grey solid formed 

Equation 
6.Anode 

7.Cathode 

 
Ag            Ag+   +   e 

Ag +  + e           Ag  

 

 
4OH-           2H2O    +  O2 + 4e 

Ag+  +   e          Ag   
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c. Procedure 
    1.  Add bromine water to potassium iodide solution in a test tube 

    2.  Shake the mixture 

    3. Add 1,1,1-trichloroethane and shake 

    4. trichloroethane layer is purple  
    5.     2I-               I2     +   2e 

    6. Br2   +  2e            2Br – 

    7. Iodide ion donates electron to form Iodine 
    8. Iodide ion is oxidized 

    9. bromine accepts electrons to form bromide ion  

    10. bromine is reduced 
 

 

 

10.a(i) Number of mole of acid = 50x 0.2 = 0.01 
        1000 

             2 mole acid produce 1 mole H2 

 0.01 mol of acid produce 0.01/2 = 0.005 mol H2 
 

 Volume of  H2 gas  = 0.005 x 24 = 0.12 dm3 

    
     (ii) ethyl methanoate 

  

 

 
 

b. Elasticity 

    1. Aeroplane tyres / vulcanized rubber is more elastic 
    2.  There are sulphur cross-linkages between polymers 

    3.  When force is applied and released, sulphur cross-linkages will pull rubber molecule returns to its 

original arrangement. 

 
    Heat resistance 

   4. Aero plane tyres/ vulcanized rubber is more heat resistance 

   5. The presence of sulphur in vulcanized rubber increases the relative molecular mass of  
      rubber  

   6. Force of attraction between molecule will increase 

 
 

c. Procedure 

  

 
 

 

 
   

 

1. Place some glass wool in a boiling tube. 
2. Add ethanol to wet the glass wool 

3. Clamp the boiling tube and porcelain chip in the tube 

4. Close the boiling with the stopper fitted with a delivery tube . The other end of the delivery tube is  

placed under an inverted test tube filled with water. 
5. Heat the porcelain chips strongly 

6. Heat the glass wool gently 
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7. Gas collected in the test tube. 
8. C2H5OH                            C2H4     +   H2O 

9. Add bromine water 

10. Brown turn to colourless. 
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PAPER 3 MRSM TRIAL SPM 2008 

 

1(a) Mg/Cu :  2.8 V 

Fe/Cu  :  0.8 V 

Zn/Cu  :   1.2 V 

Pb/Cu  :   0.4 V 

 

 

 (b)   

 

 
 

 

 
(c)  

 

 
 

 

 
 

 

(d) The further the distance between 2 different  metals in the Electrochemical Series the higher the 

potential differences / voltage  

 

(e)  
 

 

 
 

 

 

 
 

 

(f)
 Cu , Pb , Fe , Zn , Mg 

(g)  

Cations Anions 

magnesium ions 

hydrogen ions 

Copper(II) ions 

sulphate ions,   

hydroxide ions. 
 

 

(h) Cell that has two different metals which is immersed in an electrolyte to produce electricity 

 
(i) Between Mg and Zn 

(j) The blue solution becomes pale 

 
 

 

 

 

Pair of metals Potential difference(V) 

Mg/Cu 2.8 

Fe/Cu 0.8 

Zn/Cu 1.2 

Pb/Cu 0.4 

The way to manipulate 
variable : 

Using different metals to be paired with copper  

What  to observe in the 

responding variable : 

Voltmeter reading 

The way to maintain the 

controlled variable : 

Using copper as positive terminal 

Observation Inference 

The magnesium electrode becomes thinner Magnesium ionizes to form Mg2+ 

Intensity of blue copper(II) sulphate  
decreases 

Concentration of Cu2+ ion decreases 

A brown solid is deposited on the 

copper electrode 

Copper atom is formed 

Deflection of needle Electron flow from Mg electrode to Cu 

electrode through wire 
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2. (i) Statement of problem 

  Does the smaller size calcium carbonate have higher rate of reaction?  
 

  (ii) Variables 

  Manipulated variable  : Size of calcium carbonate 

Responding variable  : Rate of Reaction 

Controlled variable  : volume and concentration of of acid 

 

    (iii) Hypothesis 

The smaller the size of calcium carbonate , the higher the rate of reaction/vice versa. 

   

  (iv) List of substances and apparatus 

  Materials: calcium carbonate chips,  1.0 moldm3 hydrochloric acid, water  

Apparatus: Conical flask, measuring cylinder, stopper with delivery tube,burette, stopwatch, 

basin, balance, retord stand and clamp. 

    (v)  Procedure 

1. A burette is filled with water and inverted in a basin of water. Intial reading of burette is 

recorded. 

2. 50 cm3 of 1 moldm3 hydrochloric acid is poured into the conical flask 

3. 5 g of calsium carbonate chips is placed in the conical flask  

4. Immediately, start the stopwatch and pass the gas into the burette  

5. Reading of burette is recorded every 30 seconds  

6. Experiment is repeated using powder calsium carbonate. 

 

    (vi)  Tabulating data 

  

Time(s) 

Burette reading / cm3 

Large size / chips CaCO3  Small size/powder CaCO3 

0   

30   

60   

90   

120   

150   
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