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PEPERIKSAAN PERCUBAAN SPM 2010 

KEDAH DARUL AMAN 
 

PERATURAN PEMARKAHAN 
 

CHEMISTRY 
 
 

PAPER  MARKS 
Paper 1  50 
Paper 2  100 
Paper 3  50 

 Total 200 
 

Jumlah markah diskalakan kepada 100% 
 
 

CHEMISTRY 
Paper 1 

 
1 C  26 C 
2 A  27 B 
3 C  28 B 
4 D  29 D 
5 C  30 A 
6 A  31 B 
7 D  32 C 
8 C  33 B 
9 C  34 C 

10 C  35 B 
11 A  36 D 
12 B  37 D 
13 D  38 A 
14 B  39 B 
15 A  40 C 
16 C  41 C 
17 A  42 A 
18 D  43 D 
19 D  44 A 
20 B  45 C 
21 B  46 B 
22 A  47 D 
23 D  48 B 
24 D  49 B 
25 A  50 A 

 
A = 12   ;    B = 13    ;     C = 13    ;     D = 12 
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Mark scheme 
 

1  Markah 

 (a) (i) The number of protons in the nucleus of an atom 1 

  (ii) 17 1 

 (b) (i) 2.8.1 1 

  (ii) Group 1, because it has one valence electron 1+1 

  (iii)  Reacts with water to produce hydrogen and metal hydroxide 
Reacts with oxygen to form metal oxide 
Reacts with chlorine gas to produce metal chloride 
                      [ Any one] 

 
 
 
1 

 (c)  Q and R because they have the same proton number but different 
nucleon number/ number of neutrons 

1+1 

 (d)  S 1 

 (e)  S, Q, P 1 

   Total 10 

 
2 a alkane  1                 
 b (i) 58 1 
  (ii) No. of mole of CO2   =  12 0 cm3 

                                     24000 cm3    // 
                            
                                 = 0.005 mol 
 
No of mole of  C4H10.   =  0.005 / 4   // 
                                     =  0.00125 mol 
 
Mass of  C4H10. =  0.0125  x  58 = 0.0725 g 

1 
 
1 
 
1 

 (c) (i) Butene  // But – 2 - ene 1 
  (ii) 

 
     C = C  //   Double bond between carbon atoms  1 

 
 (d)  Accept any one of the isomers 1  

 
 (e) (I)         Hydration  

1 
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(ii) 

 
 
Catalyst  -  phosphoric acid 
Temperature – 300 oC 
Pressure -  60 atm. 
 

Any one 

 
 
1 

     
Total 

 
10 

 
 
3 (a) (i) Diagram  :   functional   apparatus                                                                 

                :   label -  copper(II) chloride solution 
                             -  carbon electrodes  
 
                :   draw test tube to collect gas at anode 
                                                   

1 
 
1 
 
1 
 

  (ii) Gas produced is tested with a glowing (wooden) splinter 
 
Gas relights the glowing (wooden) splinter 
 

1 
 
                         

 
  (iii) Hydroxide ions will be attracted to the anode and                  

discharged to form oxygen  molecules                                                                                                             
                                                                                                                                                                                                                                                         1 

 (b) (i)       Cl-         ,   OH -        
 

1 
 

  (ii)      Cl-   //   chloride ion 
 
     Cl-    ion //   chloride ion  is more concentrated than OH- 
ion // hydroxide ion 
 

1 
 
1 

  (iii) 2 Cl-             →  Cl2   + 2e 1 
   Total 10 
4 a Pink to colourless 

 1  
 b Experiment 1= 22.40 cm3    2= 22.20  cm3    3= 22.00 cm3 

  All correct with two decimal places  -    2 marks 
  All correct with one decimal place / 
  2 correct with 2 decimal places         -     1 mark 2 

 c H2SO4     +     2 NaOH      →        K2 SO4     +    2H2O 

   Correct formula for reactants and products 
    Balanced equation 

 
1 
1 
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 d (i) 
 
 

Average volume = ( 22.40 + 22.20  +  22.00 ) / 3 = 22.30 cm3 

  
1 

            ii)        The number of mol of sulphuric acid =  ( 22.30 × 1.0) / 1000  

             = 0.0223 mol  
 

 
1 

 e  Methyl orange 
 1 

 f Functional apparatus set- up : conical flask, burette 

Label : Sulphuric acid, Potassium hydroxide and phenolphthalein 

 

1 
 
1                   
 

    

Total 10 
 

 
5 (a)  Acidified potassium manganate (VII) solution // 

Manganate(VII) ions 
1  

 (b)  Fe2+                                     Fe3+  + e - 

 
1  

 (c)  Green solution turns tbrown // 
Purple coloured solution becomes colourless 

1  

 (d)  From electrode carbon X to Y [ show on diagram 4.1] 1  
 (e)  Reduction 

because the oxidation number of MnO4
- changes from +7 to 

+2 / decreases 

1 
 
1 

 

 (f ) ( i ) Cl2  + 2I-                                                    I2  +  2CI-    
          

1  
  ( ii ) Acts as an oxidizing agent 1  
  ( iii ) -1 to 0 1  
  ( iv ) Bromine water  // any other suitable oxidizing agent 1  
                                                                           Total  10 
 
 
 

6 (a)  [able to explain how to measure a fixed quantity of sulphur 
produced correctly] 
Example: 
- A piece of white paper marked ‘X’ was placed under the      
conical flask 
- Time taken for (enough sulphur to produce and cover) the  

 
 
 
1 
 
1 
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mark ‘X’ disappear from sight 
 

 (b)  Rate of reaction is the time taken for the ‘X’ mark to disappear 
from sight 
            
 

1  

 (c) (i) [able to calculate the 1/ time   correctly ] 
Example:   

 

 
 
 
 
1 

 

  (ii) [able to draw the graph correctly] 
1. both axes are labelled correctly 
2. All 5 points transferred correctly 
3. a straight line 

 
1 
1 
1 

 

 (d) (i) [able to state the relationship correctly] 
Example: 
When the temperature increases, the rate of reaction increases 

 
 
1 

 

  (ii) [able to explain using the collision theory correctly] 
Example:  
- Increase in temperature increases the kinetic energy of 
thiosulphate ions / particles // Thiosulphate ions move faster 
- Frequency of collision between thiosulphate ions  and 
hydrogen ions increase. 
- Frequency of effective collision increases 

 
 
 
1 
 
 
1 

 

Total  10 

 
 
 
 
 
 
7 (a) #Atom of element# Y has three shells containing electrons 

Y is in Period 3  
The number of electron valence of #atom# Y is 7 
Y is in Group 17 

1 
1 
1 
1 
       

 4 
 (b) X is in Group 1 1 

  1/ time (s – 1 ) 
 

0.030 0.042 0.053 0.063 0.071 
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When going down the group, the number of shells containing 
electrons increases  
So  atomic size increases. 
Atom of each element in the group has 1 valence electron 
The valence electron becomes further away from the nucleus. 
Therefore, the force of attraction between nucleus and valence 
electron becomes weaker 
It is easier for the atom to donate electron, 
 so reactivity increases 

1 
 
1 
1 
1 
 
1 
1 
1 
 

Max     
7 

 (c) X and oxygen form ionic bond 
Atom  X  donates one electron to form X+ ion  
to achieve a stable /octet electron arrangement 
 // (electron arrangement of 2.8) 
Oxygen atom has an electron arrangement of 2.6 
and  accept two electrons from two X atoms  
to form ion O–2   
to achieve a stable/octet  electron arrangement // 
(electron arrangement of 2.8) 
X+ and O2- are attracted to each other and form X2O 
//  [Can be inferred from correct electron arrangement diagram]  
 
 

1 
1 
 
  
1 
1 
1 
1 
 
1 
1 
 

max     
7 

 (d) Cannot  
Atom  Z  has achieved the stable electron arrangement // 
Atom Z does not need to (donate), accept or share electron with X or 
Y 

1 
 
1 
 

2 
  Total      20 

 
 
 
8 (a) Metal: copper. 

Alloy: brass//bronze 
 

1 
1 

2 
 (b) Average diameter: 

3.10 cm 
1.95 cm                                               

 
1 
1 

 
The size of atoms in metal block are the same// 
The atoms are arranged in an orderly manner. 

 
1 
 

  

The atoms/layers of atoms can slide easily over each other 
(when 1 kg weight hit on it.) 

 
1 
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As a result the average diameter of dent on metal/copper block 
is larger/bigger//the metal block is softer. 
 

1 
 
 

The sizes of atoms in alloy/bronze/brass block are not the 
same//alloy/brass/bronze are made up of different 
elements/copper and zinc/copper and tin 

 
 
1 

The foreign /zinc/tin atoms disrupt the orderly arrangement of 
copper/metal atoms 

1 
 

The atoms/layers of atoms cannot slide easily /hardly slide 
over each other when 1 kg weight hit on it. 

 
1 

As a result the average diameter of dent on alloy/brass/bronze 
block is smaller//lthe metal block is harder. 

 
 
1 

  Max: 8 
 

 

8 (c
) 

 

 

 
 
1 
1 
1 
1 

4 
 

 (d
) 

X : antibiotic 1 

       - the patient must complete the whole course 1 
       - immunization/ prevent the disease from coming back 1 
  Y : anti depressant 1 
      - taken only when needed/ do not overdose/ stop when    

calmer 
1 

      - could cause addiction/ death if overdose 1 
6 

  Jumlah 20 
 
9 (a) 1.  Redox reaction is a chemical reaction where oxidation and    

     reduction takes place simultaneously. 
2. Half equation at negative terminal:       Mg  � Mg2+  +  2e 
3. So, oxidation occurs at the negative terminal. 
4. Half equation at the positive terminal:  Cu2+   +   2e  �    Cu 
5. Reduction occurs at the positive terminal. 
6. Thus ,  the reaction in this cell is a redox reaction. 
 

 
1 
1 
1 
1 
1 
1 

6 
 
 

Substance/ingredients Food additives 
aspartame sweetener 
tartazine Colouring  
octyl butanoate Flavouring agent 
citric acid anti oxidant 
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 (b)  
Cell P 
Cell Q 

Energy Change 
Chemical energy to electrical energy 
Electrical energy to chemical energy 
Observation   
Negative terminal: 
Zinc strip becomes smaller/ mass of zinc decreases 
Positive terminal: 
A brown solid is deposited// mass of copper increases 
Cathode :  
A brown solid is deposited// mass of copper increases 
Anode: 
Anode/ copper strip dissolves 
Half equation   
Negative terminal: 
Zn  →   Zn2+   +  2e 
 
Positive terminal: 
Cu2+  +  2e  →  Cu 
Cathode : 
Cu2+  +  2e  →  Cu 
 
Anode: 
Cu  →  Cu2+  +  2e 
 
 
 

 
 
1 + 1 
 
 
 
 
 
 
 
 
1 + 1 
 
 
 
 
1 + 1 
 

6 

   
Procedure:  

� Iron spoon is connected to the negative terminal on the 
battery while the silver plate is connected to the 
positive terminal of the battery//Iron spoon is made as 
cathode while silver plate is made as anode. 

� Both plates are immersed into the silver nitrate solution. 
� The circuit is completed 

 
 

 
 
 
 
 
1 
1 
1 
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Functional apparatus set-up 
Label correctly:  
             silver plate 
             Silver nitrate solution 
             Iron spoon 
 
Observation: Grey /silvery solid is deposited 
 
Cathode: Ag+  + e �  Ag 
 
Anode : Ag � Ag+  + e 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
1 
1 
 
 
 
 
1 
 
1 
 
1 
 

8 

  Jumlah 20 
 

 
10 (a)  Heat release when 1 mol of a alcohol is completely burnt in excess  

  oxygen to produce carbon dioxide and water.                             
 

1 
1 

 (b)  Heat of combustion of alcohol Y is higher than alcohol X                 

The molecular size/ number of carbon atom per molecule 

 Alcohol Y is bigger/ higher than alcohol X                                           

 Alcohol Y produce more carbon dioxide and water molecule 

  than alcohol X //  release more heat energy.                                          

 

1 
 
 
1 
 
 
1/3 
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 (c) Methanol/ ethanol / propanol  / any alcohol                                        

 Diagram : labeled 1

     : apparatus functional                                                              

 

1 
 
1 
1/3 
 
 

   Procedure : 

1.  (100-250 cm3  ) of water is measured and poured into a copper/tin   can and 

the copper can is placed on a tripod stand .                             

2.   The initial temperature of the water is measured and recorded .             

 

3.A spirit lamp with ethanol/ any alcohol is weighed and its mass is recorded.           

 

4. The lamp is then placed under the copper can and the wick of the lamp is light 

up immediately.                                                                           

 

5. The water in the can is stirred continuously until the temperature of the water 

increases by about 30  °C 

 

6.The flame is put off and the highest temperature reached by the water is 

recorded..                                                                                               

 

7.The lamp and its content is weighed and the mass is recorded.               

 

 

                                                                                                      

Data: 

 

The highest temperature of water           = t2 

The initial temperature of water             = t1 

 
 
 
 
1 
 
1 
 
 
1 
 
 
1 
 
 
 
 
1 
 
 
 
1 
 
 
 
 
1 
 
Max 
6 
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Increase in temperature,                         = t2-t1 =     θ                             

 

Mass of lamp after burning                    = m2 

Mass of lamp before burning                 = m1 

Mass of lamp ethanol burnt, m              =  m2 – m1 = m                         

Calculation: 

Number of mole of ethanol / any alcohol, C2H5 OH,  n =  m/46            

The heat energy given out during combustion by ethanol 

                              = the heat energy absorbed by water 

                              = 100 × c × θ  J             

                                              

Heat of combustion of ethanol = mcθ  / n  Jmol-1 = p 

                           = p/1000 kJ                                             

                                                                                                         

 
 
 
 
 

 
 
 
 
 
1 
 
 
 
 
 
 
 
1 
 
 
 
1 
 
 
 
 
1 
 
 
 
1 
 
 
Max3 

 (d) Number of mol silver nitrate = 100× 0.5/1000 // 0.05                        

1 mol of silver nitrate reacted to release 105kJ heat 

  Therefore, 0.05 mol silver nitrate reacted to produce 105×0.05/1 /     

                                                                  = -5.2kJ /mol                                     

5250 = 100 × 4.2 ×θ 

                                       θ  = 12.5 °C                                                                              

                                                                                                                                   

   
 
 

1 
 
 
1 
 
 
 
 
1 
  
 
3/12 

TOTAL 20 
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3(a)  Pink to colourless 

   (b) Experiment 1= 22.40 cm3    2= 22.20  cm3    3= 22.00 cm3 

   (c)  H2SO4     +     2 NaOH      →        K2 SO4     +    2H2O 

   (d) (i) Average volume = ( 22.40 + 22.20  +  22.00 ) / 3 = 22.30 cm3 

         (ii) The number of mol of sulphuric acid =  ( 22.30 × 1.0) / 1000  

             = 0.0223 mol 

   (e) Funtional set- up : conical flask, burette 

         Label : Sulphuric acid, Patassium hydroxide and phenolphthalein 

(f) (i) Add drops of acid a little at a time- towards the end point 
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(ii) Conical flask with content –shaken during experiment 

               (g) soluble salt  

 
 

                                                                                                                    mark 

10.( a) Heat release when 1 mol of a alcohol is completely burnt in excess  

           oxygen to produce carbon dioxide and water.                                    2/2 

 

      (b) Heat of combustion of alcohol Y is higher than alcohol X                1 

         The molecular size/ number of carbon atom per molecule 

         Alcohol Y is bigger/ higher than alcohol X                                          1 

         Alcohol Y produce more carbon dioxide and water molecule 

         than alcohol X //  release more heat energy.                                         1  / 3 

 

     (c) Methanol/ ethanol / propanol  / any alcohol                                        1 

         Diagram : labeled 1 

                        : apparatus functional                                                             1 

 

         Procedure : 

 

1. (100-250 cm3  ) of water is measured and poured into a copper/tin          

can and the copper can is placed on a tripod stand .                               1 

2. The initial temperature of the water is measured and recorded .            1 

 

3. A spirit lamp with ethanol/ any alcohol is weighed and its mass is 

recorded.           1 

 

4. The lamp is then placed under the copper can and the wick of the lamp 

is light up immediately.                                                                          1 

 

5. The water in the can is stirred continuously until the temperature of the 

water increases by about 30  °C.                                                           1 
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6. The flame is put off and the highest temperature reached by the water is 

recorded..                                                                                              1 

 

7. The lamp and its content is weighed and the mass is recorded.           1    

 

                                                                                                           Max=6  

Data: 

 

The highest temperature of water           = t2 

The initial temperature of water             = t1 

Increase in temperature,                         = t2-t1 =     θ                            1 

 

Mass of lamp after burning                    = m2 

Mass of lamp before burning                 = m1 

Mass of lamp ethanol burnt, m              =  m2 – m1 = m                        1 

 

 

 

Calculation: 

Number of mole of ethanol / any alcohol, C2H5 OH,  n =  m/46           1 

The heat energy given out during combustion by ethanol 

                              = the heat energy absorbed by water 

                              = 100 × c × θ  J                                                         1 

Heat of combustion of ethanol = mcθ  / n  Jmol-1 = p 

                                                 = p/1000 kJ                                            1 

                                                                                                            Max 3 

 (d) Number of mol silver nitrate = 100× 0.5/1000 // 0.05                       1 

     1 mol of silver nitrate reacted to release 105kJ heat 

      Therefore, 0.05 mol silver nitrate reacted to produce 105×0.05/1 /     

                                                                  = -5.2kJ /mol                          1 
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         5250 = 100 × 4.2 ×θ 

                                       θ  = 12.5 °C                                                                              1 

                                                                                                                                  ____ 

                                                                                                                          _3_/12     
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Mark scheme 
 

1  Marks 

 (a) (i) The number of protons in the nucleus of an atom 1 

  (ii) 17 1 

 (b) (i) 2.8.1 1 

  (ii) Group 1, because it has one valence electron 1+1 

  (iii)  Reacts with water to produce hydrogen and metal hydroxide 
Reacts with oxygen to form metal oxide 
Reacts with chlorine gas to produce metal chloride 
                      [ Any one] 

 
 
 
1 

 (c)  Q and R because they have the same proton number but different 
nucleon number/ number of neutrons 

1+1 

 (d)  S 1 

 (e)  S, Q, P 1 

   Total 10 

 

2 a alkane  1                 

 b (i) 58 1 

  (ii) No. of mole of CO2   =  12 0 cm3 
                                     24000 cm3    // 
                            
                                 = 0.005 mol 
 
No of mole of  C4H10.   =  0.005 / 4   // 
                                     =  0.00125 mol 
 
Mass of  C4H10. =  0.0125  x  58 = 0.0725 g 

1 
 
1 
 
1 

 (c) (i) Butene  // But – 2 - ene 1 

  (ii) 
 

     C = C  //   Double bond between carbon atoms 1 
 

 (d)  Accept any one of the isomers  
1 
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 (e) (I)         Hydration 

1 
 

  (ii) Catalyst  -  phosphoric acid 
Temperature – 300 oC 
Pressure -  60 atm. 
 

Any one 

 
 
 
1 

     
Total 

 
10 

 
 

3 (a) (i) Diagram  :   functional   apparatus                                                                          

                :   label -  copper(II) chloride solution 
                             -  carbon electrodes 
 
                :   draw test tube to collect gas at anode 
                                                   

1 
 
1 
 
1 
 

  (ii) Gas produced is tested with a glowing (wooden) splinter 
 
Gas relights the glowing (wooden) splinter 
 

1 
 
                         

 

  (iii) Hydroxide ions will be attracted to the anode and                  
discharged to form oxygen  molecules                                                                                                                   
                                                                                                                                                                                                                                                                   1 

 (b) (i)       Cl-         ,   OH -        
 

1 
 

  (ii)      Cl-   //   chloride ion 
 
     Cl-    ion //   chloride ion  is more concentrated than OH- 
ion // hydroxide ion 
 

1 
 
1 

  (iii) 2 Cl-             →  Cl2   + 2e 1 

   Total 10 

 

 a From pink to colourless 
1 
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 b Experiment 1= 22.40 cm3    2= 22.20  cm3    3= 22.00 cm3 

  All correct with two decimal places  -    2 marks 
  All correct with one decimal place / 
  2 correct with 2 decimal places         -     1 mark 2 

 c H2SO4     +     2 NaOH      →        K2 SO4     +    2H2O 

   Correct formula for reactants and products 
    Balanced equation 

 
1 
1 

 d (i) 
 
 

Average volume = ( 22.40 + 22.20  +  22.00 ) / 3 = 22.30 cm3 

  
1 

            ii)        The number of mol of sulphuric acid =  ( 22.30 × 1.0) / 1000 

             = 0.0223 mol 
 

 
1 

 e  Methyl orange 
 1 

 f Functional apparatus set- up : conical flask, burette 

Label : Sulphuric acid, Potassium hydroxide and phenolphthalein 

 

1 
 
1                   
 

    

Total 10 

 

 
5 (a)  Acidified potassium manganate (VII) solution // 

Manganate(VII) ions 
1  

 (b)  Fe2+                                     Fe3+  + e - 
 

1  

 (c)  Green solution turns tbrown // 
Purple coloured solution becomes colourless 

1  

 (d)  From electrode carbon X to Y [ show on diagram 4.1] 1  
 (e)  Reduction 

because the oxidation number of MnO4
- changes from +7 to 

+2 / decreases 

1 
 
1 
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 (f ) ( i ) Cl2  + 2I-                                                    I2  +  2CI-    
          

1  
  ( ii ) Acts as an oxidizing agent 1  
  ( iii ) -1 to 0 1  
  ( iv ) Bromine water  // any other suitable oxidizing agent 1  
                                                                           Total  10 
 
 
 

6 (a)  [able to explain how to measure a fixed quantity of sulphur 
produced correctly] 
Example: 
- A piece of white paper marked ‘X’ was placed under the      
conical flask 
- Time taken for (enough sulphur to produce and cover) the  
mark ‘X’ disappear from sight 
 

 
 
 
1 
 
1 

 

 (b)  Rate of reaction is the time taken for the ‘X’ mark to disappear 
from sight 
            
 

1  

 (c) (i) [able to calculate the 1/ time   correctly ] 
Example:   

 

 
 
 
 
1 

 

  (ii) [able to draw the graph correctly] 
 both axes are labelled correctly 
 All 5 points transferred correctly 
 a straight line 

 
1 
1 
1 

 

 (d) (i) [able to state the relationship correctly] 
Example: 
When the temperature increases, the rate of reaction increases 

 
 
1 

 

  (ii) [able to explain using the collision theory correctly] 
Example: 
- Increase in temperature increases the kinetic energy of 
thiosulphate ions / particles // Thiosulphate ions move faster 
- Frequency of collision between thiosulphate ions  and 
hydrogen ions increase. 

 
 
 
1 
 
 

 

  1/ time (s – 1 ) 
 

0.030 0.042 0.053 0.063 0.071 
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- Frequency of effective collision increases 1 

Total  10 

 
 
 
 
 
 

7 (a) #Atom of element# Y has three shells containing electrons 
Y is in Period 3 
The number of electron valence of #atom# Y is 7 
Y is in Group 17 

1 
1 
1 
1 
       

 4 
 (b) X is in Group 1 

When going down the group, the number of shells containing 
electrons increases 
So  atomic size increases. 
Atom of each element in the group has 1 valence electron 
The valence electron becomes further away from the nucleus. 
Therefore, the force of attraction between nucleus and valence 
electron becomes weaker 
It is easier for the atom to donate electron, 
 so reactivity increases 

1 
1 
 
1 
1 
1 
 
1 
1 
1 
 

Max     
7 

 (c) X and oxygen form ionic bond 
Atom  X  donates one electron to form X+ ion 
to achieve a stable /octet electron arrangement 
 // (electron arrangement of 2.8) 
Oxygen atom has an electron arrangement of 2.6 
and  accept two electrons from two X atoms 
to form ion O–2   
to achieve a stable/octet  electron arrangement // 
(electron arrangement of 2.8) 
X+ and O2- are attracted to each other and form X2O 
//  [Can be inferred from correct electron arrangement diagram] 
 
 

1 
1 
 
  
1 
1 
1 
1 
 
1 
1 
 

max     
7 

 (d) Cannot 
Atom  Z  has achieved the stable electron arrangement // 
Atom Z does not need to (donate), accept or share electron with X or 
Y 

1 
 
1 
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2 
  Total      20 

 
 
 
 
 
 
 

8 (a) Metal: copper. 
Alloy: brass//bronze 

 

1 
1 

2 

 (b) Average diameter: 
3.10 cm 
1.95 cm                                               

 
1 
1 
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The size of atoms in metal block are the same// 
The atoms are arranged in an orderly manner. 

 
1 
 

The atoms/layers of atoms can slide easily over each other 
(when 1 kg weight hit on it.) 

 
1 

As a result the average diameter of dent on metal/copper block 
is larger/bigger//the metal block is softer. 
 

1 
 
 

The sizes of atoms in alloy/bronze/brass block are not the 
same//alloy/brass/bronze are made up of different 
elements/copper and zinc/copper and tin 

 
 
1 

The foreign /zinc/tin atoms disrupt the orderly arrangement of 
copper/metal atoms 

1 
 

The atoms/layers of atoms cannot slide easily /hardly slide 
over each other when 1 kg weight hit on it. 

 
1 

As a result the average diameter of dent on alloy/brass/bronze 
block is smaller//lthe metal block is harder. 

 
 
1 

 

  Max: 8 
 

 
 

8 (c)  

 

 
 
1 
1 
1 
1 

4 
 

 (d) X : antibiotic 1 
       - the patient must complete the whole course 1 
       - immunization/ prevent the disease from coming back 1 

Substance/ingredients Food additives 
aspartame sweetener 
tartazine Colouring 
octyl butanoate Flavouring agent 
citric acid anti oxidant 
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  Y : anti depressant 1 
      - taken only when needed/ do not overdose/ stop when    

calmer 
1 

      - could cause addiction/ death if overdose 1 
6 

  Jumlah 20 
 
9 (a) 1.  Redox reaction is a chemical reaction where oxidation and    

     reduction takes place simultaneously. 
2. Half equation at negative terminal:       Mg  � Mg2+  +  2e 
3. So, oxidation occurs at the negative terminal. 
4. Half equation at the positive terminal:  Cu2+   +   2e  �    Cu 
5. Reduction occurs at the positive terminal. 
6. Thus ,  the reaction in this cell is a redox reaction. 
 

 
1 
1 
1 
1 
1 
1 

6 
 

 (b)  Cell P Cell Q 

Energy Change Chemical energy to 
electrical energy 

Electrical energy to 
chemical energy 

Observation   Negative terminal: 
Zinc strip becomes 
smaller/ mass of zinc 
decreases 
Positive terminal: 
A brown solid is 
deposited// mass of 
copper increases 

Cathode : 
A brown solid is 
deposited// mass of 
copper increases 
Anode: 
Anode/ copper strip 
dissolves 

Half equation   Negative terminal: 
Zn  →   Zn2+   +  2e 
 
Positive terminal: 
Cu2+  +  2e  →  Cu 

Cathode : 
Cu2+  +  2e  →  Cu 
 
Anode: 
Cu  →  Cu2+  +  2e 
 

 
 

 
 
1 + 1 
 
 
 
 
 
 
 
 
1 + 1 
 
 
 
 
1 + 1 
 

6 

   
Procedure: 

� Iron spoon is connected to the negative terminal on the 
battery while the silver plate is connected to the 
positive terminal of the battery//Iron spoon is made as 
cathode while silver plate is made as anode. 

� Both plates are immersed into the silver nitrate solution. 
� The circuit is completed 

 
 

 
 
 
 
 
1 
1 
1 
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Functional apparatus set-up 
Label correctly: 
             silver plate 
             Silver nitrate solution 
             Iron spoon 
 
Observation: Grey /silvery solid is deposited 
 
Cathode: Ag+  + e �  Ag 
 
Anode : Ag � Ag+  + e 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
1 
 
 
 
 
1 
 
1 
 
1 
 

8 
  Jumlah 20 

 
 

10 (a)  Heat released when 1 mol of a alcohol is completely burnt in excess 

  oxygen to produce carbon dioxide and water.                             
 

1 
1 

2 

 (b)  Heat of combustion of alcohol Y is higher than alcohol X                 

The molecular size/ number of carbon atom per molecule 

 Alcohol Y is bigger/ higher than alcohol X                                           

 Alcohol Y produce more carbon dioxide and water molecule 

  than alcohol X //  release more heat energy.                                          

1 
 
 
1 
 
 
1 

3 
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 (c) Methanol/ ethanol / propanol  / any alcohol                                        

  
Diagram : functional apparatus          
                : label  -  thermometer  ,  copper can ,  spirit lamp,  water, alcohol 
 

1 
 
1 
1 

 

   Procedure : 
1. (100-250 cm3  ) of water is measured and poured into a copper/tin   can and 
    the copper can is placed on a tripod stand .     
                         
2.   The initial temperature of the water is measured and recorded .             
 
3. A spirit lamp with ethanol/ any alcohol is weighed and its mass is recorded.
            
4. The lamp is then placed under the copper can and the wick of the lamp is 
light     
     up immediately.                                                                           
 
5. The water in the can is stirred continuously until the temperature of the 
water increases by about 30  °C 
 
6.The flame is put off and the highest temperature reached by the water is 
recorded..                                                                                               
 
7.The lamp and its content is weighed and the mass is recorded.               
                                                                                                                Max  5 
 
                                                                                                      
Data: 
 
The highest temperature of water           = t2 
The initial temperature of water             = t1 
Increase in temperature,                         = t2-t1 =                                   
 
Mass of lamp after burning                    = m2 
Mass of lamp before burning                 = m1 
Mass of ethanol burnt, m              =  m2 – m1 = m                         
Calculation: 
Number of mole of ethanol / any alcohol, C2H5 OH,  n =  m/46            
The heat energy given out during combustion by ethanol 
                              = the heat energy absorbed by water 
                              = 100 × c ×   J              
                                              
Heat of combustion of ethanol = mc   / n  Jmol -1 = p 
                           = -p/1000 kJ                                             

 
 
1 
 
1 
 
1 
 
 
1 
 
 
1 
 
1 
 
 
1 
 
 
 
 
 
1 
 
 
 
1 
 
1 
 
 
1 
 
 
1 
 
 
Max 12 
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 (d) Number of mol silver nitrate = 100× 0.5/1000 // 0.05                        

1 mol of silver nitrate reacted to release 105kJ heat 

  Therefore, 0.05 mol silver nitrate reacted to produce 105×0.05/1 /     

                                                                  = -5.2kJ /mol                                     

5250 = 100 × 4.2 ×θ 

                                       θ  = 12.5 °C                                                                              

                                                                                                                                  

  

 
 
 
1 
 
 
 
 
1 
  
 
 

Total 20 
    

                                                                                              

 

END OF MARK SCHEME 
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Question   Chemistry 3 -  (Mark Scheme) Marks 

Able to state all the  observations and inferences correctly 

Sample answer : 

Set Observation / Inference 

I Observation: 

Lithium burns slowly and produces white fumes. 

Inference: 

1. Lithium is the least reactive metal towards oxygen. 

2. Lithium oxide is formed. 

 

II Observation: 

Sodium burns rapidly and produces white fumes. 

Inference: 

1. Sodium is  reactive  towards oxygen. 

2. Sodium oxide is formed. 

 

III Observation: 

Potassium burns vigorously rapidly and produces white 
fumes. 

Inference: 

1. Potassium is the most  reactive  metal towards oxygen. 

2. Potassium oxide is formed. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 

Able to state any 5 of the above  correctly 5 

Able to state any 4 of the above  correctly  4 

1(a) 

Able to state any 3 of the above  correctly 3 

 Able to state any 2 of the above  correctly  2 

 Able to state any 1 of the above  correctly] 1 
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 [No response given or wrong response] 0 

 

Question  Mark Scheme Marks 

Able to state three variables correctly 

Sample answer: 

Manipulated variable: Type of alkali metals 

Responding variable:   Reactivity of alkali metals 

Fixed variable:  Oxygen gas // size of alkali metals 

 

 

 

 

3 

[Able to state any 2 of the above  correctly ] 2 

[Able to state any 1 of the above  correctly ] 1 

 

1 (b) 

 

 

 

 

 

[No response given or wrong response] 

 

0 

Question  Mark scheme Marks 

Able to state the relationship between the manipulated variable 
and the responding variable with direction correctly 

Sample answer: 

The lower the position of an alkali metal in the Periodic Table, the 
more reactive it is when reacts with oxygen. 

 

          

 

3 

1 (c) 

Able to state the relationship between the manipulated variable 
and the responding variable 

Sample answer: 

The lower the position of an alkali metal in the Periodic Table, the 
more reactive is the metal. 

 

 

 

 

         2 
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Able to state an idea of hypothesis 

 Sample answer: 

Alkali metal have different reactivity. 

 

 

1 

[No response given or wrong response] 0 

 

Question  Marks scheme Marks 

Able to arrange the position of all metals in descending order of 
reactivity correctly 

 Sample answer: 

Potassium/K, Sodium/Na, Lithium/Li    

 

           3 

 

Able to arrange the position of at least two metals in descending 
order of reactivity  correctly 

Sample answer: 

Potassium/K, Sodium/Na // Sodium/Na, Lithium/Li   

 

 

 

2 

Able to give an idea to arrange the metals 

Sample answer: 

Lithium/Li, Sodium/Na, Potassium/K 

 

1 

 

1 (d) 

 

No response given or wrong response 0 

 

Question  Mark Scheme Marks 

1(e) Able to state the operational definition for the reactivity of  Group I  
elements with oxygen correctly 

Sample answer: 

An alkali metal that reacts more vigorously with oxygen is a more 
reactive metal. 

 

 

3 
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Able to state the operational definition for the reactivity of  Group I  
elements with oxygen 

Sample answer: 

An alkali metal  reacts vigorously with oxygen  

2 

Able to state the operational definition for the reactivity of  Group I  
elements with oxygen 

An alkali metal is  reactive. 

1 

[No response given or wrong response] 0 

 

Question Mark Scheme Marks 
Able to record the burette readings accurately and write the volume of 
gas correctly 
Sample answer 

Time/s 
 

Burette reading/cm3 
 

Volume of gas 
evolved/cm3 

60 25.50 24.50 
90 18.00 32.00  

3 
 

Able to record the burette readings and one volume of gas less 
accurately 
 
Sample answer 

Time/s 
 

Burette reading/cm3 
 

Volume of gas 
evolved/cm3 

60 25.5 24.5 
90 18.0 32.00  

2 

Able to record at least one  burette reading 
 

1 

2(a)(i) 

No response or wrong response 
 

0 

Able to calculate average rate of reaction with correct unit 
 
Sample answer 
 
48cm3/210s = 0.23cm3s-1 

 

3 2(a)(ii) 
 
 

Able to calculate average rate of reaction without unit 
 

2 
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Sample answer 
 
48/210 = 0.23 
        
Able to calculate average rate of reaction at any time 
Able to draw the graph of the volume of gas against time by showing 
the following two information 
 

1. The axes  
2. Curve of  the graph  

 

1 

No response or wrong response 
 

0 

Able to draw the two graphs of the volume of gas against time by 
showing the following three information 
 

1. The axes are labeled correctly and correct unit 
2. Label curves 
3. All points are transferred correctly 

 

3 2(b)(i) 

Able to draw the two graphs of the volume of gas against time by 
showing the following two information 
 

1. The axes are labeled correctly without unit 
2. Label curves 
3. All points are transferred correctly 

        

2 

Able to draw the two graphs of the volume of gas against time by 
showing the following two information 
 

1. The axes  
2. Curve of  the graph  

 

1  

No response or wrong response 
 

0 

2(b)(ii) Able to state an inference for the two experiments correctly 
 
Sample answer 
 
The rate of reaction for the experiment using 0.4 g of manganese(IV) 
oxide powder is higher than of  0.1 g of manganese(IV) oxide powder 
 

3 

 Able to state an inference for the two experiments  less accurately 
 
Sample answer 
 

2 
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The rate of reaction is higher for the experiment using more 
manganese(IV) oxide powder. 
 

 Able to give an idea  of inference for the experiment 
 
Sample answer 
 
The rate of reaction for the experiment using manganese(IV) oxide 
powder is higher 
 

1 
 

 No response or wrong response 
 

0 

Able to state the meaning of catalyst correctly 
 
Sample answer 
 
A chemical that can increase the rate of reaction  
 

3 

Able to state the meaning of catalyst 
 
Sample answer 
 
A chemical that can alter the rate of reaction 
A chemical that lowers the activation energy 
 

2 

Able to give an idea for the meaning of catalyst 
 
Sample answer 
 
Substance added to a chemical reaction 
 

1 

2(c) 

No response or wrong response 0 
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Question  Marks Scheme Marks 

3(a) Able to state the aim by relating to the following 3  information 
correctly: 

1. different metals / metals X and Y 
2. contact 
3. rusting 

 
Sample answer 
 
To investigate the effect of  metals  X, Y  / different metals when in 
contact with iron  to the rusting of iron. 

 

 

 

 

 

3 

 Able to state the aim of the experiment.  

Sample answer 

To investigate the effect of metals  X, Y / different metals on the 
rusting of iron. 

 

 

2 

 Able to give an idea of statement of the problem. 

Sample answer: 

To investigate the effect of  metals on rusting  

// To investigate rusting   

  

 

 1 

 No response or wrong response. 0 

 

Question Marks Scheme Marks 

2(b) Able to state all variables correctly: 

Sample answer: 

Manipulated variable: metal X and metal Y // stating 2 metals which 
one  metal is less electropositive and one metal is more 
electropositive than iron.// pairs of X-Fe and Y-Fe 

Responding variable: the rusting of iron // iron rusts or does not rust 
// [any suitable observations: e.g. the formation of blue spot// the 
formation of pink colour  // the formation of brown solid] 

 

 

 

 

 

 

http://chngtuition.blogspot.com



Fixed variable: iron nail// electrolyte/(named) // agar/jelly solution 
//temperature 

 

3 

  

Able to state any two variables correctly. 

 

2 

  

Able to state any one variable correctly. 

  

 1 

 No response or wrong response. 0 

 

Question Marks Scheme Marks 

2(c) Able to state the relationship between the manipulated variable and 
the responding variable with direction correctly: 

Sample answer: 

Metal Y causes iron nail rusting while metal X does not.// A more 
electropositive metal/(metal X) will prevent iron from rusting while a 
less electropositive metal (metal Y) will be rusting iron. 

 

 

 

3 

 Able to state the relationship between the manipulated variable and 
the responding variable: 

Sample answer: 

Metal Y speeds up iron nail rusting while metal X slows down 
rusting. 

 

 

2 

 Able to state an idea of hypothesis: 

Sample answer: 

Metal X / Y affect the rusting of iron. 

  

 

 1 

 No response or wrong response. 0 
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Question Marks Scheme Marks 

2(d) Able to give a complete list of materials and apparatus that involves 
the following: 

1. iron nails 
2. 1 metal above iron in electrochemical series 
3. 1 metal below iron in electrochemical series 
4. A suitable electrolyte, test-tubes, sand paper 
 

Sample answer: 

Iron nails, magnesium/zinc/aluminium strip, tin/copper/lead/silver 
strip, [ potassium hexacyanoferrate(III) solution+phenolphthalein 
indicator] / [any suitable electrolyte] / [water], test-tubes/ boiling-
tubes, sand paper 

 

 

 

 

 

 

3 

 Able to give a list of materials and apparatus that involves the 

following: 

1. 1 metal above iron in electrochemical series 

2. 1 metal below iron in electrochemical series 

3. Any  suitable electrolyte, any  suitable container 

 

 

 

2 

 Able to give a list of materials and apparatus that involves the 

following: 

1. 1 metal above/below iron in electrochemical series// 

any suitable electrolyte. 

2. any container 

 

  

 

 1 

 No response or wrong response. 0 

 

Question Marks Scheme Marks 

2(e) Able to state the following 6 steps: 

1.  [Clean the iron nails and metals strip with sand paper] 
2. [Coil iron nails with the metals] 
3. [Place iron nails in separate container] 
4. [Pour/add/fill the [named electrolyte] into the container] 
5. [Leave them aside for several days] 

 

 

3 
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6. [Record your observation] 
 

Sample answer: 

1. Clean iron nails, magnesium ribbon and copper strip with sand 
paper. 

2. Coil two iron nails tightly with magnesium ribbon and copper 
strip. 

3. Place all the iron nails in separate test tubes. 
4. Pour the hot agar containing potassium hexacyanoferrate(III) 

solution and phenolphthalein indicator into the test tubes. 
5. Keep the test tubes in a test tube rack and leave them aside for 

3 days. 
6. Record your observations. 

 Steps 2,4,6 2 

 Step 2[coil iron nail with Mg/Cu], 4            1 

 No response or wrong response. 0 

 

Question Marks Scheme Marks 

2(f) Able to exhibit the tabulation of data that includes the following four 
information. 

1. Heading for the manipulated variables               Set//pair of metals 

2. Examples of Sets//pair of metals                         I, II//Mg-Fe, Cu-Fe 

3. Heading for responding variable                       observation 

4.   2x3 or 3x2 table 

 

Sample answer: 

 

Set//Pair of metals Observation 

                  I//Mg-Fe  

                 II//Cu-Fe  

 

 

2 
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 Able to exhibit the tabulation of data that includes the following two 
information. 

 

1. 1/3 from score 2  

2. 2x2 table 

 

Sample answer: 

 

Set//Pair of metals Observation 

  

 

 

 

1 

 

 No response or wrong response. 0 

 

 

 

 

 

 

END OF MARKING SCEME 
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