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Section A – Multiple Choice Questions [15 marks]     
There are 15 questions in this section. Answer all questions. For each question, there are 
four possible answers (A, B, C, and D). Choose the most appropriate answer and record 
your choice on the OMR answer sheet. 
 
 
1 Which reagent can be used to distinguish between aqueous solutions of sodium 

sulfate and sodium chloride? 
 

 A barium nitrate   
 B lead(II) nitrate   
 C dilute nitric acid   
 D potassium manganate(VII)   

 
 

2 A yellow precipitate was formed when aqueous lead(II) nitrate was added to a 
colourless solution X.  What could X be? 
 

 A iron(II) iodide    
 B sodium iodide   
 C calcium chloride   
 D copper(II) chloride   

 
 
3 Solutions of magnesium nitrate, iron(II) nitrate and silver nitrate were added with 

metals P, Q, R and S respectively. The observations are shown in the table below.  
 

 

  
Which is the order of reactivity of the four metals in descending order?  
 

 A P > Q > R > S   
 B S > R > Q > P   
 C R > Q > S > P   
 D P > S > Q > R   

 
  

 P Q R S 
 

Mg(NO3)2 (aq) 
 

No change 
observed. 

 

 
No change 
observed. 

 
Magnesium 
was formed. 

 
No change 
observed. 

 
 

Fe(NO3)2 (aq) 
 

No change 
observed. 

 

 
Iron was 
formed.  

 
Iron was 
formed. 

 
No change 
observed. 

 
 

AgNO3 (aq) 
 

No change 
observed. 

 

 
Silver was 

formed. 

 
Silver was 

formed. 

 
Silver was 

formed. 
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4 Iron can be extracted from haematite in a blast furnace. Which statements are 
correct? 
  

I. Carbon monoxide is used to reduce iron(III) oxide to iron. 
II. Waste gases include carbon dioxide and carbon monoxide. 
III. Sodium carbonate is used to remove impurities.  
IV. Coke is one of the raw materials used.  

 
 A Statements I and II only   
 B Statement I, II and III only   
 C Statement I, II and IV only   
 D All of the above statements   

 
 
5 Which pair of metals X and Y will produce the highest voltage in the simple cell 

shown below? 

 

 

 
 
 
 
 
 
 
 
 

     
 A Cu Ag  
 B Mg Ag  
 C Mg Fe  
 D Zn Fe  

 
 
6 Electrolysis of rubidium nitrate solution was carried out.  What could be the products 

liberated at each electrode? 
 

  At the cathode At the anode  
 A Rubidium Nitrogen   
 B Rubidium Oxygen   
 C Hydrogen Nitrogen   
 D Hydrogen Oxygen   
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7 In the diagram below, each cell contains a salt solution with platinum as the 
electrodes.  If the increase in mass of electrode B is greater than the increase in 
mass of electrode D in the same time, which could be the identities of the salt 
solution in Cell 1 and Cell 2? 
 

 
 
 
 

 
 
 
 

 

 

 

 

 
 

  Cell 1 Cell 2 
 A Sodium chloride solution Iron(II) nitrate solution 
 B Aluminium nitrate solution Lead(II) nitrate solution 
 C Potassium chloride solution Zinc nitrate solution 
 D Silver nitrate solution Copper(II) sulfate solution 

 
 
8 Hydrogen reacts with chlorine as shown in the equation below: 

 
  H2 (g) + Cl2 (g) → 2HCl (g)  ΔH = -184 kJ mol-1 
 
Which statement best explains the negative sign of ΔH? 

 
 A The products possess more energy than the reactants. 

The number of bonds form are more than the number of bonds broken. 
The total energy change in bond breaking is less than that of bond forming. 
The total energy change in bond breaking is more than that of bond forming. 

 B 
 C 
 D 

 
 
9 Which of the following equations below represent exothermic processes?   

 
I. H2O (g) → H2O (l)    
II. C2H6 (g) → 2C (s) + 6H (g)   
III. CaCO3 (s) → CaO (s) + CO2 (g) 
IV.   C6H12O6 (s) + 6O2 (g) → 6CO2 (g) + 6H2O (l) 

   V. 2C4H10 (g)  + 13O2 (g) →  8CO2 (g) + 10H2O (s)   
 

 A I, III and V   
 B I, IV and V   
 C II, III and IV   
 D II, IV and V   

aqueous solutions 
Cell 1 

A B C D 

Cell 2 
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 Use the following information to answer questions 10 and 11.  
 
Three experiments were carried out to compare the rate of reaction of magnesium 
with equal volume of different dilute acids with the same concentration. 
 
The different variables and time taken to produce a fixed volume of 30 cm3 of 
hydrogen gas for each experiment were tabulated below. 

 
Experiment I II III 

 
Type of acid 

 
H2SO4 

 
HCl 

 
HCl  

 
 

Number of  
copper(II) sulfate drops 

 

 
0 

 
0 

 
5 

 
Time taken/s 

 

 
30 

 
60 

 
15 

 
 
10 Which one of the following statements best explains why the time taken to produce 

hydrogen gas is shorter in Experiment I than in Experiment II? 
 

 A H2SO4
 is in excess while HCl is the limiting reagent.  

 B H2SO4
 is dibasic while HCl is monobasic.  

 C Reaction between H2SO4 and Mg is more exothermic than reaction between 
HCl and Mg. 

 D Sulfate ion has larger ionic radius than chloride ion resulting in weaker force of 
attraction between sulfate ion and hydrogen ion.  

 
 
11 Which one of the following statements best explains why the time taken to produce 

hydrogen gas is shorter in Experiment III than in Experiment II? 
 

 A Copper(II) sulfate is used as a catalyst to speed up reaction rate. 
 B 

 
Copper(II) sulfate reacts with the acid to produce more hydrogen ions to react 
with magnesium. 

 C 
 

Magnesium reacts with copper(II) sulfate to form magnesium ions, which react 
more vigorously with the acid.  

 D Copper(II) sulfate reacts with the acid to form hydrogen ions contributing to a 
higher concentration of hydrogen ions. 
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12 Which statement is true about ethanol? 
 

 A It reacts with copper. 
 B It is a saturated compound. 
 C It reacts with ethyl ethanoate to form an acid. 
 D It is formed by the catalytic substitution of steam to ethene. 

 
 
13 Which gas is not produced when hydrocarbons are burnt in the internal combustion 

engine?  
 

 A Ozone  
 B Nitrogen oxides 
 C Carbon dioxide  
 D Carbon monoxide 

 
 
14 The table below shows the observations made when compound Y was added to 

different reagents.  What could Y be? 
 

Reagents Observations 
Ca (s) Effervescence observed 

Na2CO3 (aq) Effervescence observed 
Br2 (aq), in the dark Solution remained brown 

Acidified KMnO4 (aq) Solution remained purple 
 

 A Propene  
 B Butanoic acid 
 C 2-chloropentane 
 D 2-methylpropane  

 
 

15 In which reaction does the product have more carbon atoms than the reactant?  
 

  Product Reactant 
 A Ester Carboxylic acid 
 B Salt Carboxylic acid 
 C Alkene Alcohol 
 D Carboxylic acid Alcohol 

 
 
 

 
 
 
 
 
 
 
 
 

End of Section A 
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Section B (55 Marks) 
 

Answer ALL questions and write your answers in the spaces provided. 
 
B1 Substance A is a mixture of two sodium salts.  The figure below shows the steps 

taken to identify the two salts. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(a) Identify B, C and D. 

 
[3] 

 B: ………………………………………………………… 

C: ………………………………………………………… 

D: ………………………………………………………… 
 

(b) Identify the ion that caused the formation of gas D.                                                [1] 
 
………………………………………………………………………………………….......... 
 

(c) The formation of gas D does not prove that the ion stated in (b) is present in 
substance A.  Explain why.                                                                                     [1] 
 
……………..…………………………………………………………………….................. 
    
…………………………………………………………………………………………..........  
 
 
 

A 

bubble gas into 
limewater 

add  
sodium hydroxide and 
Devarda’s alloy 

A colorless 
solution is 

formed 

add water 

add dilute nitric acid 

A colorless 
solution is 

formed 
 

Gas B is 
formed 

A white precipitate C 
is formed 

Gas D evolved 
turned damp red 

litmus blue   
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B2 Hydrazine, N2H4 when mixed with hydrogen peroxide, H2O2 can be used as a rocket 
propellant.  The reaction is as follows:  
 

N2H4 (g)  +   2 H2O2 (g)  →  N2 (g)  +  4 H2O (g) 
 
The structural formulae of N2H4 and H2O2 are shown below. 
  

 

         N2H4                                                            H2O2  

 The table below shows the average bond energies of various bonds. 

Bond N-H N-N N≡N H-O O-O 

Average bond 
energy /  
kJ mol-1 

388 163 944 463 146 

 

 
(a) Calculate the enthalpy change for the reaction of 1 mole of hydrazine with hydrogen 

peroxide.                                                                                                                    [3]                                                         

                                            

 

 
 
 
 
 
 
 
 
 

(b) Draw a well-labelled energy profile diagram of the reaction above using the axes 
below.                                                                                                                        [3] 

 

 

 

 

 

 

 

 

Progress of Reaction 

Energy 
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B3 An experiment was set up to electroplate an object with copper.  A carbon rod was 

used as the anode.  The electrolyte used was copper(II) sulfate solution.  Using a 

circle         to represent the object and a shaded rod         to represent the carbon 

rod, complete the set-up of the experiment.                                                                     

[1]  

 

 

 

 

 

 

 

 

 

(a) Write the half equations, including state symbols for the reaction taking place at the 
cathode and the anode.                                                                                    [2]	

   Anode : …..…………………………………………………………………………………     
 
Cathode : …..………………………………………………………………………...………     
 

(b)  State the color change of the electrolyte after running the experiment for some time.  
Explain why.                                                                                                              
[2] 
 
……………..……………………………………………………………………....................    
 
…………………………………………………………………………………………........... 
 
……………..……………………………………………………………………....................    
  

(c) The final amount of copper deposited at the cathode was 0.0200 mol.  Calculate the 
volume of the gas produced at the anode at room temperature and pressure.        [2]                                                                            

 
 

   
              

 

 

 

 

c 
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B4 The table shows some information about the homologous series of a class of 
organic compounds called ketones.  

(a) Fill in the blanks in the table below.                                                                           [4] 

 

Name Condensed 
Formula 

Full Structural Formula Boiling 
point/ OC 

2-propanone   
 
 
 
 
 
 

56.0 
 
 
 
 
 
 
 

 CH3CH2COCH3  
 
 
 
 
 
 
 

79.6 

2-pentanone CH3CH2CH2COCH3  
 

 

 

 
 
 
 
 
 
 
 

 

(b) Circle the functional group in the structure of 2-propanone and explain the term 
homologous series, with reference to ketones.                                                         [2]                                                                                                        

……………..……………………………………………………………………....................    
 
…………………………………………………………………………………………........... 
 
……………..……………………………………………………………………....................  

(c) State and explain the trend in the boiling points of ketones.                                    [2] 
                                     
……………..……………………………………………………………………....................    
 
…………………………………………………………………………………………........... 
 
……………..……………………………………………………………………....................    
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B5 The odours and flavors of fresh fruits are a result of many chemical compounds with 

esters as one of the major constituents. Ester Z is found in apples and can be 
manufactured by the reaction of methanol with butanoic acid. 
 

(a) 
 

Name ester Z and draw its full structural formula.                                                   [2]                                           
 
 
 
 
 
 
 
 
 
 
 
Name: …………………………………………  
 

(b) Butanoic acid can be formed from its corresponding alcohol.  
 

 (i)  State the reagent(s), condition(s) and observation(s) for this reaction.           [3]                                    
 

Reagent(s):  
 

Condition(s):  
 

Observation(s):   
 

 

 (ii)  State the type of reaction that occurs in b(i).                                                   [1] 
                                                                          
……………..……………………………………………………………………............    
 

 
 
B6 During cracking, molecules of nonane, C9H20, produce three different products: 

butane, ethene and product Q. 
 

(a) 
 

(i)  Draw the full structural formulae of the three products in the table below.      [3]        
 

butane ethene product Q 
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 (ii)  Ethene is an unsaturated compound. State the reagent(s) and condition(s) 
required to convert ethene to a saturated compound.                                      [1]  
 
……………..……………………………………………………………………............    
 

 (iii) Product Q undergoes addition polymerization to form a polymer. Draw the 
structural formula of this polymer, showing at least one repeating unit.           [1]                                                                                                           
                                                                                                                           
 
 

 
 
 
 
 
 

 
(b) Nylon-6,10 is commonly used as electrical insulators and precision parts due to its 

low moisture absorption and high chemical resistance. The structure of a section of 
Nylon-6,10 is shown below.  

 
 
 
 
 

 
 Draw the structural formula of two monomers from which Nylon-6,10 can be made. [2] 
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Concentration of copper(II) nitrate /mol dm-3 

B7 Brass is an alloy made of copper and zinc. Given 1.15 g of brass, a student was 
asked to suggest a method to determine the mass of copper and zinc in it. 
 

(a) 
 

A student proposed adding excess concentrated nitric acid to the brass.  A 
colorimeter will then be used to analyse the colour intensity of copper(II) nitrate 
solution formed. 
 

 (i)  Concentrated nitric acid reacts with copper to form copper(II) nitrate, nitrogen 
dioxide and water. Construct a balanced chemical equation for the reaction. [1]           
                                                                                                                       
……………..……………………………………………………………………............    
 

 (ii)  The above reaction is a redox reaction. State the oxidising agent and explain 
your answer.                                      [2]                                                                  
                                                                                                                           
……………..……………………………………………………………………............    
 
…………………………………………………………………………………………... 
 

(b) A colorimeter measures the amount of light absorbed when the light passes through 
a coloured solution. Figure 7.1 below shows how a colorimeter works. 

 
 
 
 
 
 
 
 
 

 
 

 The absorbance reading correlates with the concentration of the solution. The 
higher the concentration, the darker the colour of the solution, more light is 
absorbed, which corresponds to higher absorbance reading.  
 

The student first generated a calibration curve for copper(II) nitrate absorbance by 
preparing copper(II) nitrate solutions of known concentrations. A graph of 
absorbance against concentration of  copper(II) nitrate solutions was plotted as 
shown in Figure 7.2 below.  
 

      
 
 
 
 
 
 
 
 
 

Figure 7.1 
 

Figure 7.2 
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The student then proceeded to add excess concentrated nitric acid to the given brass  
and recorded the absorbance reading upon completion of reaction. She repeated the  
experiment twice with the results tabulated in Table 7.1.   
 
20 cm3 of copper(II) nitrate solution was obtained upon completion of the reaction. 
 

Reading Absorbance 
1 0.59 
2 0.62 
3 0.59 

 
Table 7.1 

 
 (i)  Using Figure 7.2 and Table 7.1, calculate the number of moles of copper(II) 

nitrate.                                                                                                           [2] 
                                                                                                                   
 
 
 
 
 
 
 
 
 
 

                                                                    
 

 (ii)  Calculate the mass of copper and zinc present in the brass.                     [2] 
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(c) The speed of reaction between powdered zinc and dilute hydrochloric acid was 
investigated at room temperature and pressure. The volume of gas evolved was 
recorded every ten seconds as shown in Figure 7.3 below. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.3 
 

 (i)  Construct a balanced chemical equation, with state symbols for the reaction. [2]                                                                                                     
                                                                                                                          
……………..……………………………………………………………………............    
 

 (ii)  0.5 g of zinc was added to 100 cm3 of 0.100 mol/dm3 hydrochloric acid.  
Determine the limiting reagent.  Calculate the percentage yield of the product 
gas evolved.                                                                                                    [3]                                                                       
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 
RGS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

RGS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS R
GS R

GS 

Raffles Girls School (Secondary)   Year 4 Chemistry End-of-Year Assessment 

 16  

 (iii)  The experiment was repeated with temperature at 50 0C. Sketch the graph in 
Figure 7.3 and label it as X. Explain your answer using collision theory.     [4]
                                                                              
……………..……………………………………………………………………............    
 
…………………………………………………………………………………………... 
 
…………………………………………………………………………………………... 
 
…………………………………………………………………………………………... 
 
…………………………………………………………………………………………... 
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