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Section A 
[60 marks] 

Answer all questions  
Jawab semua soalan 

 
1 Table 1 shows the element in Period 3 with their respective proton numbers. 

Jadual 1 menunjukkan unsur-unsur dalam Kala 3 bersama nombor proton masing-masing. 
 

Element 
Unsur 

Na Mg Al  Si P S Cl Ar 

Proton number 
Nombor proton 

11 12 13 14 15 16 17 18 

Table 1 
 

 
 (a) (i) Write the electron arrangement of silicon atom, Si 

 Tuliskan susunan elektron bagi atom silikon, Si 
 
...........................................................................................……………................       

[1 mark] 
 

  (ii) In which group of the Periodic Table is silicon, Si located? 
 Dalam kumpulan manakah  silikon,Si berada dalam Jadual Berkala? 
     
................................................................................................................................ 

[1 mark] 
 

 (b) (i) How does the atomic size change when going across Period 3  from left to right? 
Bagaimanakah saiz atom berubah apabila merentasi Kala 3  dari kiri ke kanan? 
 
...............................................................................................................................  

[1 mark] 
 

  (ii) Explain your answer in 1(b)(i). 
Terangkan jawapana anda dalam  1(b)(i). 
 
............................................................................................................................... 
 
................................................................................................................................                                                                                      

[1 mark] 
 

 
 
 
 
 
 
 

(c) 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Neon is chemically unreactive. Explain why? 
Neon adalah tidak reaktif secara kimia. Terangkan mengapa? 
 
………………………………………………………………………………….. 
 
………………………………………………………………………………….. 
                                                                                                                  [2 marks]                                                                                              
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(d) (i) 
 
 
 
 
 
 
(ii) 

Which of the element when reacts with oxygen produces an amphoteric oxide? 
Unsur yang manakah apabila bertindakbalas dengan oksigen membentuk oksida 
amfoterik? 
 
…………………………………………………………………………………….. 
                                                                                                                  [1 mark] 
 
Write the  formula of  the amphoteric oxide formed. 
Tuliskan formula bagi oksida amfoterik yang terbentuk. 
 
................................................................................................................................ 

[1 mark] 
 
 

 (e)  Sodium atom reacts with chlorine atom to form the compound sodium chloride.  
Draw a diagram to show the electron arrangement of the compound. 
Atom natrium bertindak balas dengan atom klorin membentuk sebatian natrium 
klorida. Lukis satu rajah untuk menunjukkan susunan elektron dalam sebatian 
ini. 

 
 
 
 
 
 
 
 
 
 
 
 

 [2 marks] 
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(ii) Calculate the ratio of moles of magnesium atoms to oxygen atoms. 
[Relative atomic mass : O= 16 , Mg = 24] 
Hitung nisbah mol bagi atom magnesium kepada atom oksigen. 
 [ Jisim atom relatif :  O =16 , Mg = 24] 
 
 
 
 
                                                                                                                   [1 mark] 
 

  (iii) Determine the empirical formula of magnesium oxide. 
Tentukan formula empirik bagi magnesium oksida. 
 
……………………………………………………………………………………   
                                                                                                                   [1 mark] 
 

 (c)  Write a balanced chemical equation for the reaction in the experiment. 
Tulis persamaan kimia yang seimbang bagi eksperimen ini. 
 
…………………………………………………………………………………. 
                                                                                                                  [2 marks] 
 
 

 (d)  Give a reason why the crucible lid is opened once in a while during the 
experiment. 
Berikan sebab mengapa tudung mangkuk pijar perlu dibuka sekali sekala 
sepanjang eksperimen dijalankan. 
 
................................................................................................................................. 

[1 mark] 
 

    
 (e) Metal W is less reactive than hydrogen towards oxygen.  

Draw a labeled apparatus set-up to determine the empirical formula for the oxide  
of metal W. 
Logam W adalah  kurang reaktif berbanding hidrogen terhadap oksigen.  
Lukiskan susunan radas berlabel bagi menentukan formula empirik oksida  logam W. 
 
 
 
 
 
 
 
 
 
 

[2 marks] 
 
 
 

j*k



4541/2                                                                7                                                               SULIT 

4541/2                            [Lihat sebelah           
                                                                                                                                            SULIT

 
 
3 Diagram 3 shows the apparatus set- up to purify impure copper through electrolysis. 

Rajah 3 menunjukkan susunan radas  untuk menulenkan  kuprum tak tulen melalui 
elektrolisis. 
  

 
                                               Diagram 3 
 

 (a)  State  the energy change in the electrolytic cell above.     
Nyatakan perubahan tenaga  dalam sel elektrolisis di atas. 
 
………………..………………………………………………………………… 

   [1 mark] 
 

 (b)  Which electrode act as cathode?     
Elektrod manakah bertindak sebagai katod ? 
 
…………………………………………………………………………………… 

   [1 mark] 
 

 (c)  Write the formulae of all the cations present in copper(II) sulphate solution.   
Tuliskan formula bagi semua kation yang hadir dalam larutan kuprum(II)  sulfat. 
 
…………………………………………………………………………………… 

   [1 mark] 
 

 (d) (i) State one observation at impure copper electrode. 
Nyatakan satu  pemerhatian pada elektrod kuprum tak tulen. 
 
…………………………………………………………………………………… 

   [1 mark] 
 

  (ii) Write the half equation that occurs at impure copper electrode. 
Tulis setengah persamaan  yang berlaku di elektrod kuprum tak tulen. 
 
………………………………………………………………………………… 

   [2 marks] 
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 (e)  The blue colour of  copper(II) sulphate solution remains unchanged.  
Explain why? 
Warna biru larutan kuprum(II) sulfat tidak berubah. Terangkan  mengapa ? 
 
………………………………………………………………………………….. 
 
…………………………………………………………………………………. 
 

   [2 marks] 
 (f)  State the type of reaction that occurs at pure copper electrode. 

Nyatakan jenis tindak balas yang berlaku di elektrod kuprum tulen. 
 
…………………………………………………………………………………. 

    
   [1 mark] 
 (g)  State another use of electrolysis in industry.  

 Nyatakan satu lagi kegunaan elektrolisis dalam industri.  
 
……………………………………………………………………………………………… 
 

   [1 mark] 
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4 Table 4 shows the results of an experiment to study the properties of hydrogen chloride in 
different solvents. 
Jadual 4 menunjukkan keputusan suatu eksperimen untuk mengkaji sifat-sifat hidrogen klorida 
dalam pelarut-pelarut yang berlainan 
 

Experiment 
 

Hydrogen chloride in 
Hidrogen klorida dalam 

Solvent P 
Pelarut P 

Solvent Q 
Pelarut Q 

 
Reaction with blue litmus 
paper. 
Tindak balas dengan 
kertas litmus biru 
 

 
No change 

Tiada perubahan 

 
Blue litmus paper turns red 
 Kertas litmus biru berubah 
kepada merah 

 
Reaction with a piece of 
magnesium 
Tindak balas dengan pita 
magnesium 
 

 
No gas bubbles released 
Tiada gelembung gas 

 
Colourless gas bubbles 
released 
Gelembung gas tanpa  
warna terbebas 

Table 4 

 (a) Name the particles of hydrogen chloride found in  
Namakan zarah-zarah hidrogen klorida yang terdapat dalam 

  (i) Solvent P 
Pelarut P 
 
……………………………………………………………………………… 
                                                                                                                   [1 mark] 
 

  (ii)  Solvent Q 
Pelarut Q 
 
………………………………………………………………………………….. 
                                                                                                                    [1 mark]                                                                                     

  
(b) 

 
Suggest the solvent most likely to be 
Cadangkan pelarut yang mungkin bagi 
 

  (i) Solvent P 
Pelarut P 
............................................................................................................................... 
                                                                                                                    [1 mark] 
 

 
 

 (ii) Solvent Q 
Pelarut Q 
............................................................................................................................... 
                                                                                                                    [1 mark] 
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 (c) Write the chemical equation to represent the reaction between hydrogen chloride in 
solvent Q with magnesium. 
Tuliskan persamaan kimia bagi mewakili tindak balas antara hidrogen klorida dalam 
pelarut Q  dengan magnesium. 
 
........................................................................................................................................ 
                                                                                                                           [2 marks]  
   

 (d) (i) Predict whether  hydrogen chloride in solvent P can conduct electricity. 
Ramalkan sama ada hidrogen klorida dalam pelarut P dapat mengkonduksi 
elektrik. 
 
................................................................................................................................. 
                                                                                                                    [1 mark]  
                                                                                                         

  (ii)  Give the reason for your prediction. 
Berikan sebab bagi ramalan anda. 
 
............................................................................................................................. 
                                                                                                                   [ 1 mark] 
 

 
 

(e) If  50 cm3 of 0.1 mol dm-3 hydrogen chloride  in solvent Q reacts with magnesium, 
calculate the mass of magnesium which has reacted. 
[Relative atomic mass: Mg = 24; H = 1; Cl = 35.5 ] 
 
Jika 50 cm3 hidrogen klorida 0.1 mol dm-3 dalam pelarut Q bertindak balas dengan 
magnesium , hitung jisim magnesium yang telah bertindak balas. 
[Jisim atom relatif: Mg = 24; H = 1; C = 35.5 ] 
 
  
 
 
 
 
 
 
 
 
 

                                                                                                                           [ 2 marks ] 
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  (ii) How many moles of substance S will be  produced  if  0.2 mol of  butene is used 
in the reaction? 
Berapakah mol bahan S akan terhasil jika 0.2 mol butena digunakan dalam 
tindak balas tersebut ? 
 
................................................................................................................................. 

                                                                                                                         [1 mark] 
 

 (c) Butene undergo hydration reaction to form substance P.  
Butena mengalami tindak balas penghidratan untuk menbentuk bahan P.  

  (i) Draw  the structural formula of substance P 
Lukiskan  formula struktur bahan P 
 
 
 
 
 
 
 

                                                                                                                          [1 mark] 
  (ii) 

 
 
 
 
 
 
 
 

Substance P can undergo dehydration to form butene again. 
Draw a labeled apparatus set- up for this dehydration reaction. 
Bahan P boleh mengalami  pendehidratan untuk membentuk butena semula. 
Lukiskan susunan  radas berlabel  untuk tindak balas pendehidratan ini. 
 

 

 

 

 

 

 

 

 

                                                                                                                        [2 marks] 
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 (d) (i) Name another chemical substance that can be used to replace acidified potassium 
manganate(VII) solution  in  Process I . 
Namakan bahan kimia  lain yang boleh digunakan untuk menggantikan larutan  
kalium mangganat (VII)  berasid dalam  Proses I   

 

................................................................................................................................................ 
                                                                                                                          [1 mark] 
  (ii) State one physical property of substance Q. 

Nyatakan satu sifat fizik bahan Q 
 
..................................................................................................................................... 

                                                                                                                          [1 mark] 
 

 (e) Based on Process II, 
Berdasarkan Proses II, 

  (i) name substance R. 
namakan bahan R 
 
.................................................................................................................................... 

                                                                                                                          [1 mark] 
 

  (ii) what would be observed when substance R is added to  water? 
 apakah yang  akan diperhatikan apabila bahan R ditambah kepada air ? 
 
.................................................................................................................................... 

                                                                                                                          [1 mark] 
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6 Diagram 6 shows the apparatus set-up to determine the heat of displacement of silver by 

copper from silver nitrate solution.  
Rajah 6 menunjukkan susunan radas untuk menentukan haba penyesaran argentum  oleh 
kuprum dari larutan argentum nitrat. 
 

 
 
                                                                 Diagram 6 
 
Table 6 shows the results of the experiment. 
Jadual 6 menunjukkan keputusan eksperimen ini. 
 

Description 
Penerangan 

Temperature (oC) 
Suhu (oC) 

Initial temperature of the solution 
Suhu awal larutan 

29.0 

Final temperature of the solution 
Suhu akhir larutan 

36.5 
 

  
                                                    Table 6 
 

 (a) What is the function of the polystyrene cup in this experiment? 
Apakah fungsi cawan polistrin dalam eksperimen ini? 

 

    
    

.......................................................................................................................

. 

 
[1 mark] 

 
 (b) State one observation in this experiment. 

Nyatakan satu pemerhatian dalam eksperimen ini. 
 

   
........................................................................................................................ 

 
[1 mark] 

     
 (c) Write a balanced equation for the above reaction. 

Tuliskan satu persamaan yang seimbang bagi tindak balas di atas. 
 
 

   
………………………………………………………………………………. 

 
[2 marks]  
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 (e) From the results of the experiment, calculate 
Dari keputusan eksperimen, kira 
 

 

  (i) the heat change 
perubahan haba 

 

    
 
 
 

 

    [1 mark] 
  (ii) the heat of displacement  

haba penyesaran 
 

   [ Specific heat capacity of solution : 4.2 J g1−  ºC 1− ] 
 

 
 
 
 
 
 
 
 
 
 
 

 

    [3 marks] 
 (f) Draw an energy level diagram for this reaction 

Lukis rajah aras tenaga bagi tindak balas tersebut. 
 

    
 
 
 
 
 
 
 
 
 
 
 

 

    [2 marks] 
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Section B 
[ 20 marks ] 

Answer any one question. 
Jawab mana-mana satu  soalan. 

 
7 Diagram 7  shows the structural formula of  substance P. 

Rajah 7 menunjukkan formula struktur bahan P. 
 
 
                    
 
 
 
 
 
 
(a) Based on Diagram 7: 
      Berdasarkan Rajah 7,  
 

 (i) State two informations that can be obtained. 
Nyatakan dua maklumat yang boleh diperolahi.   
                                                                                                                [2 marks] 
 

 (ii) State the empirical formula and the molecular formula. 
Nyatakan formula empirik dan formula molekul. 
                                                                                                               [2 marks] 
 

 (iii)  Substance P is a gas at room temperature. Calculate the volume of 0.2 mol 
substance P at room temperature. 
Bahan P adalah gas pada suhu bilik. Kirakan isipadu 0.2 mol bahan P pada 
suhu bilik. 
[ 1 mol of any gas at room temperature is 24 dm3 ] 
                                                                                                              [2 marks] 
                                                                                                       

 (b) Sodium chloride, NaCl is an ionic compound while carbon tertrachloride, CCl4 
is a covalent compound. These compounds have different physical properties. 
Compare and explain the differences between the two compounds based on: 
 

• Melting point 
• Electrical conductivity 

 
Natrium klorida, NaCl adalah sebatian ion manakala karbon tetraklorida, 
CCl4 adalah sebatian kovalen. Bahan-bahan ini mempunyai sifat fizikal yang 
berbeza. 
Banding dan terangkan perbezaan di antara kedua sebatian ini berdasarkan: 
 

• Takat lebur 
• Kekonduksian elektrik 

                                                                                                                                           
                                                                                                             [8 marks] 

 H 

 

  

C 

H 

H 

C 

H 

H 

C 

H 

H 

                Diagram 7 

H 
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 (c) Carbon reacts with chlorine to form a covalent compound, carbon tetrachloride. 
Describe how the bonds between carbon atom and chlorine atoms are formed. 
Proton number of  C = 6 , Cl = 17 
Karbon bertindakbalas dengan klorin untuk membentuk satu sebatian kovalen. 
karbon tetraklorida. 

Terangkan bagaimana ikatan antara atom karbon dan atom klorin terbentuk. 
Nombor proton C = 6, Cl = 17 
                                                                                                              [6  marks] 

 
 
 
 
8  

 

Our National Monument in Kuala Lumpur is more than forty years old.       
It is made from bronze, an alloy of copper and tin.                       

Until today, it is still standing high, strong and beautiful. 

Tugu  Negara di Kuala Lumpur sudah menjangkau lebih empat puluh tahun. 
Ia diperbuat daripada gangsa, suatu aloi kuprum dan stanum. 
Sehingga sekarang ia masih berdiri teguh, kuat dan menarik. 

 

 (a)(i) Based on the above statement, state three reasons for alloying.        
Berdasarkan kepada pernyataan di atas, nyatakan tiga sebab untuk 
pengaloian 

                                                                                                              [ 3 marks] 
 

    (ii) Draw the arrangement of the atoms in bronze alloy.                                 
Lukiskan susunan atom dalam aloi gangsa.                    

                                                                                                             [ 2 marks] 
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(c) A student intends to investigate the effect of concentration on the rate of reaction 
between sodium thiosulphate solution and sulphuric acid.  
Describe one laboratory experiment to study the effect of concentration on the 
rate of reaction. 
Your answer should include the following: 

• List of materials and apparatus 
• Procedure of the experiment 
• Sketch a graph to show the relationship between the rate of reaction and 

concentration 
 

Seorang pelajar ingin menyiasat kesan kepekatan ke atas kadar tindak balas 
antara larutan natrium thiosulfat dan asid sulfurik. 
Huraikan satu eksperimen untuk mengkaji kesan kepekatan ke atas kadar tindak 
balas. 
Jawapan anda perlu mengandungi perkara berikut: 

• Senarai bahan dan radas 
• Prosedur eksperimen 
• Lakarkan graf untuk menunjukkan hubungan antara kadar tindak balas  

          dengan kepekatan. 
[12 marks] 

 
 
 
10 (a) The chemical equation below shows a redox reaction. 

Persamaan kimia di bawah menunjukkan suatu tindak balas redoks. 
 
 
 
X is a  metal of group 1  elements  in the Periodic Table. 
Suggest the identity of metal X. 
State  one  physical property of the product formed. 
Write half equations for oxidation and reduction that has occurs. 
X adalah logam unsur kumpulan 1 di dalam Jadual Berkala. 
Cadangkan identiti logam X. 
Nyatakan satu sifat fizik bagi hasil tindak balas yang terbentuk. 
Tulis setengah persamaan untuk tindak balas pengoksidaan dan penurunan yang 
telah berlaku. 
 

                                                                                                                            [4 marks] 

2X (s) +   Cl2 (g)  → 2XCl  (s) 
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Berdasarkan Rajah 10.1 dan 10.2 , cadangkan identiti halogen, P dan Q. 
Terangkan sebab untuk setiap pilihan anda dengan merujuk kepada 

• keelektronegatifan 

• pengoksidaan dan penurunan 

                                                                                                                      [6 marks] 
  

(c) 
 
 
 
 
 

   
You are provided with  metal M oxide , MO , metal N oxide , NO, carbon powder and 
apparatus needed. Describe an experiment to verify the above statement. 
Your answer should consist of the following : 

• A labelled diagram of the apparatus set-up 

• Procedure  

• Observation  

• Chemical equation 

Anda dibekalkan dengan  logam M oksida ,MO , logam N oksida, NO , serbuk karbon 
dan radas-radas yang diperlukan. Huraikan eksperimen untuk mengesahkan 
kenyataan di atas. 
Jawapan anda perlu mengandungi perkara berikut : 

• Gambarajah berlabel susunan radas 

• Prosedur 

• Pemerhatian 

• Persamaan kimia  

                                                                                                                    [10 marks] 
 
 
 
 

END OF QUESTION PAPER 

The position of carbon is above metal M  and below metal N in the Reactivity Series 
of metal 
Kedudukan karbon adalah di atas logam M dan di bawah logam N  dalam Siri 
Kereaktifan logam 
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