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STRUKTUR ATOM 
 
1. Jadual 1 menunjukkan nombor proton dan bilangan neutron bagi atom P, Q, R dan S. 

Table 1 shows proton number and the number of neutrons for atom P, Q, R and S. 

 

 

 

 

 

 

 
 
 

 
(a) Apakah nombor nukleon atom Q? 

What is the nucleon number of atom Q? 
 
………………………………………………………………………………………………… 

[ 1 mark ] 
 

(b) Tulis perwakilan piawai unsur R. 
Write the standard representation of element R. 
 
………………………………………………………………………………………………… 

[ 1 mark ] 
 

(c) Atom P menderma satu elektron untuk membentuk ion P+. Nyatakan bilangan 
elektron bagi ion P+. 
Atom P donates one electron to form ion P+. State the number of electron for ion P+. 
 
………………………………………………………………………………………………… 

[ 1 mark ] 
 

(d) Atom manakah mempunyai bilangan elektron valens yang sama? 

Which atoms have the same number of valence electron? 

 

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

 [ 1 mark ] 

(e) Atom-atom manakah adalah isotop? Terangkan mengapa. 

Which atoms are isotopes?  Explain why. 

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

[ 2 marks ] 
 

 
 

 

Atom 
Atom  

Nombor proton  
Proton number  

Bilangan neutron 
Number of neutrons  

P 3 4 

Q 16 17 

R 16 16 

S 19 20 

Table / Jadual 1 
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(f) Berdasarkan unsur P ; 
Based on element P ; 

 
(i) Tuliskan susunan electron atom P  

Write the electron arrangement of atom P. 
 
 
…………………………………………………………………………………………. 

[ 1 mark ] 
 

(ii) Lukiskan rajah susunan elektron atom P. 
Draw the electron arrangement of atom P. 
 
 
 
  

 
 

[ 2 marks ] 
 

iii)  Lukiskan rajah struktur atom P. Labelkan semua zarah subatom dalam struktur 
yang dilukis. 
Draw the atomic structure of atom P. Label all the subatomic particles in the 
diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 

[ 2 marks ] 
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2. (a) Rajah 1 menunjukkan lengkung pemanasan pepejal naftalena, C10H8. 
      Diagram 1 shows the heating curve of solid naphthalene, C10H8. 
  

                               
  Rajah/ Diagram 1  

             
Berdasarkan Rajah 1 : 
Based on Diagram 1 : 
 
(i) Nyatakan jenis zarah bagi naftalena C10H8.  

State the type of particle present in naphthalene, C10H8. 
 
………………………………………………………………………………………… 

[ 1 mark ] 
 

(ii) Nyatakan takat lebur bagi naftalena , C10H8. 
State the melting point of naphthalene, C10H8. 
 
………………………………………………………………………………………… 

[ 1 mark ] 
 

(iii) Terangkan mengapa tiada perubahan suhu dari B ke C. 
Explain why there is no change in temperature from B to C. 
 
………………………………………………………………………………………… 

[ 2 marks ] 
  

(iv) Lukiskan satu rajah berlabel susunan radas untuk menentukan takat lebur 
bagi naftalena. 
Draw a labelled diagram to show the set up of apparatus to determine the 
melting point of naphtalena. 

 
 

 
 

 
 
 
 
 
 

[ 2 marks ] 
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(v) Lakarkan graf apabila cecair naftalena C10H8 disejukkan semula ke suhu bilik. 
Tandakan pada graf untuk menunjukkan takat beku naftalena 
Sketch a graph when liquid naphthalene C10H8  is cooled back to room 

temperature. Mark on the graph to indicate the freezing point of naphthalene. 

 
 
 
 
 
 
 
 
 
 

         
[ 3 marks ] 

 
                    
3. Kemajuan dalam bidang sains, khususnya kimia telah memaksimumkan penggunaan 

isotop dalam semua bidang.  Isotop digunakan untuk kelestarian hidup. 
Development in the field of science, specifically chemistry has maximised the uses of 
isotopes in various field. Isotopes are use for the sustainability of life. 

 
a) i)  Apakah maksud isotop? 

    What is the meaning of isotop? 
 

[ 1 mark ] 
 

ii) Nyatakan satu contoh isotop dan kegunaannya dalam kehidupan harian. 
    State one example of isotope and its uses in daily life. 
 

[ 2 marks ] 
 

b) Rajah 3 menunjukkan maklumat tentang Boron. Boron mengandungi 2 isotop, iaitu 
11B dan УB.  
Diagram 3 shows the information on boron. Boron has two isotopes, namely 11B and   
УB.  
 
 
 
 
 
 

Rajah/ Diagram 3 
 
Berdasarkan maklumat yang diberi  
Based on the information given, 
 
i) Hitungkan nombor nukleon bagi isotop УB.  
    Calculate the nucleon number of isotope УB. 

[ 3 marks ] 

 

 

Jisim atom relatif Boron = 10.81 
Relative atomic mass of Boron = 10.81 
80.0 % 11B 

20.0 % isotop Boron- Y 
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ii) Bandingkan dua isotop atom Boron tersebut berdasarkan 
        Compare two isotopes of Boron based on 
 

• Bilangan proton 

Number of proton 

• Bilangan neutron 

Number of neutron 

• Bilangan elektron 

Number of electron 

• Sifat fizikal 

Physical properties 

• Sifat kimia 

Chemical properties 

                      [ 5 marks ] 
 

c) Takat lebur bahan X adalah 78.00C. Huraikan satu eksperimen untuk menentukan 
takat lebur X. 
Melting point of X is 78.0 0C. Explain an experiment to determine the melting point of 
X. 
 
Penerangan anda mestilah mengandungi : 
Your explanation should include : 
 

• Bahan dan alat radas 
Material and apparatus 

 

• Prosedur 
Prosedure 

[ 10 marks ] 
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FORMULA DAN PERSAMAAN KIMIA 

 
1 (a) Jadual 1 menunjukkan formula molekul bagi dua sebatian karbon. 

Table 1 shows the molecular formulae of two carbon compounds. 
   

Sebatian  
Compound 

Formula molekul  
Molecular formula 

P C4H8 

Q C5H12 

Jadual / Table 1 
 
Berdasarkan Jadual 1, 
Based on Table 1, 
 

  (i) Apakah formula am bagi sebatian Q? 
What is the general formula of compound Q? 
 

    

   [1 mark] 
 

  (ii) Nyatakan nisbah teringkas bagi atom unsur yang terdapat dalam sebatian 
P. 
State the simplest ratio of atom of the element exist in compound P. 
 

    

   [1 mark] 
 

  (iii) Lukiskan formula struktur bagi sebatian P.  
Draw the structural formula of compound P. 

    
 
 
 
 
 
 
 
 
 
 
 
 

   [1 mark] 
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 (b) Rajah 1 menunjukkan susunan radas untuk mengkaji kesan haba ke atas zink 
karbonat. 
Diagram 1 shows the apparatus set-up to investigate the effect of heat on zinc 
carbonate. 

   
 
 
 
 
 
 
 
 

Rajah / Diagram  1 
 

   Persamaan kimia bagi tindak balas adalah seperti berikut: 
The chemical equation for the reaction is as follow: 
 
 
 
 

  (i) Namakan  baki X dan gas Y yang terbebas. 
Name X residue and Y gas released. 
 

    

   [2 marks] 
 

  (ii) Nyatakan warna baki X. 
State the colour of X residue. 
 

    

   [1 mark] 
 

  (iii) Hitungkan isipadu gas Y yang dihasilkan apabila 5 g zink karbonat 
dipanaskan pada keadaan bilik. 
[Jisim atom relatif :  Zn = 65 ;  C = 12 ; O = 16, Isipadu molar 24 dm3 mol-1 
pada keadaan bilik] 
Calculate the volume of Y gas produced if 5 g of zinc carbonate is heated at 
room conditions. 
[Relative atomic mass: Zn = 65 ;  C = 12 ; O = 16,  
Molar volume:  24 dm3 mol-1  at room condition] 
 

    
 
 
 
 
 
 
 
 

   [3 marks] 
 
 

Zink karbonat 
Zinc carbonate 

 

Panaskan 

Heat 
 

Air kapur 
Lime water 
 

ZnCO3 (s)                                  X (s)    +     Y (g) 
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2 a) Rajah 2.1 menunjukkan formula molekul bagi butana. 
Diagram 2.1 shows the molecular formula of butane. 

 
C4H10 
 

   
Rajah / Diagram 2.1 
 

  (i)    Apakah yang dimaksudkan dengan formula molekul? 
What is the meaning of molecular formula? 
 
…………………………………………………………………………………………… 
  
…………………………………………………………………………………………… 

[1 mark] 
  (ii)    Hitungkan jisim molar bagi butana.  

Calculate the molar mass of butane. 
[Jisim atom relatif; H = 1 , C = 12 ] 
[Relative atomic mass; H = 1 , C = 12 ] 
 
 
 
 
 
 
 

[1 mark] 
  (iii)    Tuliskan formula empirik bagi butana. 

Write the empirical formula of butane. 
 
…………………………………………………………………………………………… 

[1 mark] 
 

  (iv)    Banding dan bezakan antara formula molekul dan formula empirik bagi butana.  
Compare and contrast between molecular formula and empirical formula of 
butane. 
 
…………………………………………………………………………………………… 
 
 ………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 

[2 marks]  
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 b)  Rajah 2.2 menunjukkan satu persamaan kimia. 
Diagram 2.2 shows a chemical equation. 
 
    2KI(aq)    +    Pb(NO3)2(aq)     →      2KNO3(aq)     +     PbI2(s) 

 
    2KI(ak)    +    Pb(NO3)2(ak)     →      2KNO3(ak)     +     PbI2(p) 
 

Rajah/ Diagram 2.2 
 

   Berdasarkan persamaan itu, jawab soalan-soalan berikut;  
Based on the equation, answer the following questions; 
 

  (i)    Nyatakan warna bagi PbI2. 
State the colour of PbI2. 
      
…………………………………………………………………………………………. 

[ 1 mark ] 
 

  (ii)    Nyatakan nama bagi satu bahan tindak balas dan satu hasil tindak balas. 
State the name of one reactant and one product. 
 

   Bahan tindak balas / Reactant:  
 
…………………………………………………………………………………………. 
 

   Hasil tindak balas / Product:  
 
…………………………………………………………………………………………. 

[1 mark] 
 

  (iii)     Nyatakan keadaan fizik bagi PbI2. 
State the physical state of PbI2. 
 
…………………………………………………………………………………………. 

[1 mark] 
 

  (iv)     Dalam suatu tindak balas; 20 cm3 Pb(NO3)2 0.5 mol dm-3 telah bertindak balas.  
Hitungkan jisim PbI2 yang terbentuk. 
[Jisim atom relatif : I = 127 ; Pb = 207] 
In a reaction; 20 cm3 of 0.5 mol dm-3 Pb(NO3)2 has reacted. Calculate the mass 
of  PbI2 formed. 
[Relative atomic mass : I = 127 ; Pb = 207] 
 
 
 
 
 
 
 
 
 
 
 

[2 marks] 
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3  Jadual 3.1menunjukkan formula empirik dan formula molekul bagi etena. 
Table 3.1 shows empirical formula and molecular formula for ethene. 
 

Formula Empirik  
Empirical Formula  

Formula Molekul  
Molecular Formula  

CH2 C2H4 

 Jadual /Table  3.1 
  

(a) 
 
Berdasarkan maklumat dalam Jadual 3.1, banding dan bezakan formula empirik dan 
formula molekul etena dari segi jenis unsur, bilangan atom setiap unsur dan jisim 
molekul relatif masing-masing. 
[Jisim atom relatif : C = 12 ; H = 1]  
Based on the information in Table 3.1, compare and differentiate between empirical 
formula and molecular formula.of ethene in terms of type of element, number of atom 
for each element and its relative molecular mass. 
[Relative atomic mass :  C = 12 ; H = 1]  

[ 3 marks] 
 

 (b) Rajah 3.1 menunjukkan susunan radas yang digunakan oleh seorang pelajar untuk 
menentukan formula empirik satu oksida L. 
Diagram 3.1 shows the set up of apparatus that a student used to determine the 
empirical formula of L oxide.  
 
 
 

 
 
 

            Rajah /Diagram 3.1 
 

Oksida logam L 
Oxide  

Salur kaca 12cm 
Glass tube 12cm 

Salur getah 
Rubber tube 

Lubang 
udara 
Air hole 

Salur 
kaca12cm 
Glass tube 

12cm 

Air  
Water  

Salur kaca 10cm 
Glass tube 10cm 

 

Asid hidroklorik 
1.0 M 
Hidrochloric acid 
1.0 M 

Ketulan zink 
Zink granules 

Bongkah kayu 
Wooden block 

Etanol 

Ethanol 
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  Keputusan yang diperoleh dalam eksperimen adalah seperti berikut : 
The result for above experimet is as the following : 
 

Jisim salur kaca 
Mass of glass tube   

= 52.45 g 

Jisim salur kaca + oksida logam L  
Mass of glass tube + oxide metal L  

= 105.97 g 

Jisim salur kaca + logam L  
Mass of glass tube + metal L  

= 102.13 g 

 
Jadual/ Table 3.2 

 
 

  (i) Berdasarkan  maklumat di atas tentukan formula empirik bagi oksida L 
Based on the information in Table 3.2, determine the empirical formula of L 
oxide. 
 [Jisim atom relatif/ Relative atomic mass :  L = 207,  O = 16] 

[3 marks] 
 
 

  (ii) Tuliskan persamaan kimia bagi tindak balas yang berlaku dan nyatakan 
bagaimana hendak memastikan bahawa semua udara telah disingkirkan 
daripada tabung pembakaran sebelum pemanasan? 
Write the chemical equation for the reaction occurred and state how to assure 
that the air in the combustion tube has been removed completely before 
heating? 

[5 marks] 

 

 (c)  Jadual 3.3 menunjukkan logam-logam dan kaedah yang sesuai untuk 
menentukan formula empirik oksida logam masing-masing.  
Table 3.3 shows the metals and suitable method to determine their metal oxide 
empirical formula. 
 

Logam 
 Metal  

Kaedah  
Method  

L dan kuprum  
L and copper  

Gas hidrogen kering dialirkan pada oksida 
logam yang panas.  
Dry hydrogen gas is flow to hot metal oxide. 

Magnesium 
Logam dibakar dalam udara. 
Metal is burnt in air.  

 

Jadual/ Table 3.3 
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  (i) Terangkan mengapa terdapat perbezaan kaedah itu? 
Explain why the methods are different? 

[2 marks] 
 

  (ii) 
 

2H2(g)   +    O2(g)                     2H2O(ℓ) 
 

   Nyatakan tiga malumat yang anda dapat tafsirkan daripada persamaan di atas. 
State three informations that you can predict from the above equation. 

[3 marks] 
 
 

  (iii) Berdasarkan persamaan kimia di atas, hitungkan isipadu gas oksigen pada 
STP yang diperlukan untuk menghasilkan 18 g air.  
Based on the equation, calculate the volume of oxygen gas needed to produce 
18 g of water at STP. 
 
[Jisim atom relatif / Relative atomic mass : H = 1, O = 16 ] 
[Isipadu molar gas pada STP / Molar volume of gas at STP = 22.4 dm3] 
 

[4 marks] 
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JADUAL BERKALA UNSUR 
 
1. Rajah 1 menunjukkan sebahagian daripada Jadual Berkala Unsur. Q, R, U, W, X, Y 

dan Z tidak mewakili simbol sebenar unsur-unsur berkenaan. 
Diagram 2 shows part of the Periodic Table of the Elements. Q, R, U, W, X, Y 

and Z do not represent the actual symbol of the elements.  

 

                  

Q             R   W  

            X    Y Z 

       U            

Rajah/ Diagram 1 
  

Dengan menggunakan huruf-huruf yang terdapat dalam Jadual Berkala Unsur pada  
Rajah 1, jawab soalan berikut.   
Using the letters in the Periodic Table of the Elements in the Diagram 2, answer the 
following questions. 

 
(a) Apakah prinsip asas yang digunakan dalam penyusunan unsur-unsur dalam 

Jadual Berkala Unsur. 
What is the basic principle used in arranging the elements in the Periodic Table 
of Elements? 
 
……………………………………………………………………………………………... 

[1 mark] 
 

(b) Lengkapkan ayat berikut: 
 
(i)  Lajur menegak dalam Jadual Berkala Unsur dinamakan sebagai …………….. 
 The vertical columns in the Periodic Table of Elements are called 
  
(ii) Baris mengufuk dalam Jadual Berkala Unsur dinamakan sebagai ……………. 
 The horizontal rows in the Periodic Table of Elements are called 

[2 marks] 
 

(c) Unsur yang manakah adalah logam reaktif. 
Which element is a reactive metal.   
 
……………………………………………………………………………………………... 

[1 mark] 
 

(d) Unsur yang manakah digunakan untuk mengisi mentol elektrik?  
Which element is used to fill the electric bulb? 
 
……………………………………………………………………………………………... 

[1 mark] 
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(e) Nyatakan unsur yang membentuk oksida bersifat amfoterik. 
State an element that forms an amphoteric oxide. 
 
……………………………………………………………………………………………... 

[1 mark] 
 

(f) Susun Q, R, W, X, Y dan Z mengikut tertib pertambahan saiz atom. 
Arrange Q, R, W, X, Y and Z in ascending order of atomic size.   

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

[1 mark] 
 

(g) Tuliskan susunan elektron bagi  
Write the electron arrangement for 
 
(i)  atom R 
     R atom   : ……………………………… 
 
(ii) ion X 
     X ion   : ……………………………… 

[2 marks] 
 

(h) Tuliskan formula bagi ion W. 
Write the formula for the ion of W.  
  
……………………………………………………………………………………………... 

[1 mark] 
 

(i) Nikel terkenal sebagai mangkin untuk tindak balas penghidrogenan dalam 
pembuatan marjerin.  
Nyatakan unsur yang mempunyai sifat yang sama dengan nikel. 
Nickel is well known as useful catalyst for hydrogenation reaction in the 
manufacture of margarine.  
State the element which has similar property as nickel. 

 

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

[1 mark ] 

 

(j) Apabila unsur Y bertindakbalas dengan air, larutan yang menukarkan kertas   
litmus biru kepada merah terbentuk. Tuliskan persamaan kimia untuk 
menunjukkan tindakbalas tersebut. 
When Y element reacts with water, solution that turns blue litmus paper to red is 
formed. Write a chemical equation to show the reaction.  
       
……………………………………………………………………………………………... 

[2 marks ] 
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(k) Unsur W dan unsur Y bertindakbalas dengan ferum, Fe membentuk  
ferum (III) halide, iaitu pepejal berwarna perang. Mengapa kedua-dua unsur ini 
mempunyai sifat kimia yang sama? 
W and Y elements react with iron, Fe to form iron(III) halide which is a brown 
solid. Why these elements have similar chemical properties? 
 
……………………………………………………………………………………………... 

[1 mark ] 

 

(l)  
 
 
Terangkan pernyataan di atas. 
Explain the above statement. 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 

 [3 marks] 
 

 
(m) Bandingkan takat lebur dan takat didih bagi unsur W dan unsur Y. 

Terangkan jawapan anda. 
Compare the melting point and boiling point of W element and Y element. 
Explain your answer. 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 

[4 marks] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Unsur W lebih reaktif daripada unsur Y. 
W element is more reactive than Y. 

element 
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2. Jadual 2 menunjukkan nombor proton dan formula kimia bagi oksida untuk beberapa 
unsur dalam Kala 3 dalam Jadual Berkala Unsur. 
Table 1 shows the proton number and chemical formula of oxides for a few elements 
of Period 3 in the Periodic Table of Elements. 

 

Unsur 
Element 

Magnesium 
Magnesium 

Aluminium 
Aluminium 

Fosforus 
Phosphorus 

Sulfur 
Sulphur 

Argon 
Argon 

Nombor proton 
Proton number 

 
12 13 15 16 18 

Formula kimia 
bagi oksida 

unsur  
Chemical 

formula of oxides 
of elements 

 

MgO Al2O3 P2O5 SO2 
Tiada 
None 

Jadual /Table 2 
 
  

(a) Apakah maksud Kala?  
What is the meaning of Period? 
 
…………………………………………………………………………………………… 

[1 mark] 
 

(b) Unsur magnesium, aluminium, fosforus, sulfur dan argon terletak dalam kala 
yang sama. Beri satu sebab. 
The elements magnesium, aluminium, phosphorus, sulphur and argon are 
placed in the same period. Give a reason. 
 
…………………………………………………………………………………………… 

[1 mark] 
  

(c) (i) Tulis susunan elektron bagi atom sulfur.  
Write the electron arrangement of sulphur atom. 

 
  ………………………………………………………………………………………… 

[1 mark] 
 

(ii) Nyatakan kumpulan bagi sulfur dalam Jadual Berkala Unsur.  
Beri satu alasan.  
State the group of sulphur in the Periodic Table of Elements.  
Give one reason. 

 
………………………………………………………………………………………… 

[2 marks] 
 
 
 
 
 
 
 



MIP 2021 17   KIMIA SPM 

MODUL INTERVENSI PEMBELAJARAN 2021 JPNT 

(d) Apabila merentasi Kala 3, sifat oksida berubah daripada oksida bes kepada 
oksida amfoterik dan kemudian kepada oksida asid. 
Pilih satu contoh : 

Going across Period 3, the properties of oxide change from basic oxide to 

amphoteric oxide and then to acidic oxide. 

Choose one example of : 

 
(i) oksida acid // acidic oxide       : ………………………………………….. 

 

(ii) oksida amfoterik // amphoteric oxide     : …………………………………………. 

 

(iii) oksida bes // basic oxide       : ………………………………………….. 

 

[3 marks] 
(e) Mengapakah argon tidak membentuk sebatian oksida?  

Why argon does not form an oxide compound? 
 
…………………………………………………………………………………………… 

[1 mark] 
 
 

(f) Saiz atom magnesium adalah lebih besar berbanding sulfur.  
Terangkan mengapa.  

Atomic size of magnesium is bigger than sulphur.  

Explain why.  

 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 

[2 marks] 
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3. (a) Jadual 3 menunjukkan tiga unsur X, Y dan Z dan susunan elektron bagi atom. 
Table 3 shows three elements X , Y and Z and their electron arrangement of atoms. 

 

Unsur 
Element 

Susunan elektron bagi atom 
Electron arrangement of atom 

X 2.1 

Y 2.8.1 

Z 2.8.8.1 

Jadual  / Table 3 
 
 

Berdasarkan Jadual 3, 
 Based on the Table 3, 
  

(i) bandingkan kereaktifan unsur X dan Y. Terangkan jawapan anda. 
compare the reactivity of element X and Y. Explain your answer. 

[5 marks] 
 
(ii) Cadangkan nama unsur Z. Dengan menggunakan simbol unsur yang  

dicadangkan, tulis persamaan kimia untuk tindak balas dengan oksigen. 
Suggest the name of element Z. Using the symbol of element suggested, 
write the chemical equation for the reaction with oxygen. 

[3 marks] 
 
(b) Nyatakan bagaimana unsur Kumpulan 1 disimpan dalam makmal dan berikan satu 

sebab. 
 State how elements of Group 1 are stored in laboratory and give a reason. 

[2 marks] 
 
  (c) 
 
 
 

Menggunakan contoh unsur Kumpulan 1, huraikan eksperimen untuk membuktikan  
pernyataan di atas.  

            Huraian anda harus mengandungi yang berikut: 
 

• Radas dan bahan  

• Prosedur eksperimen  

• Pemerhatian 

• Persamaan kimia 
 

Using an example of Group 1 element, describe an experiment to prove above 
statement.  
Your description should include the following: 
 

• List of material and apparatus  

• Procedures of the experiment  

• Observation  

• Chemical equation  
[10 marks] 

 
 
 

Unsur Kumpulan 1 bertindakbalas dengan air membentuk larutan beralkali. 
Group 1 elements react with water to produce alkaline solution. 
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IKATAN KIMIA 
 

1 
 

Jadual 1 menunjukkan susunan elektron bagi tiga unsur. 
Table 1 shows the electron arrangement of three elements. 
 

Unsur 
Element 

Susunan elektron 
Electron arrangement 

 
 
 

W 

 

 
  
 

2.8.3 

 
 
 

X 
  

 

 
 

 
2.8.7  

 
 
 

Y 

 

 
 

 
 

2.8.8.2 
 
 
 

 
 

Z 
 
 
 
 

 

 

 

 
 
 

2.4 

Jadual / Table 1 
 

 Berdasarkan Jadual 1: 
Based on Table 1: 

 (a) Atom W dapat bertindak balas dengan atom X membentuk satu sebatian.  
Atom W can react with atom X to form a compound. 
 

  (i) Nyatakan jenis sebatian yang terbentuk. 
State the type of compound formed. 

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

[1 mark] 
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  (ii) Lukiskan susunan elektron bagi sebatian yang terbentuk. 

Draw the electron arrangement of the compound formed. 
 
 
 
 
 
 
 
 
 
 
 

[2 marks] 

 
  (iii) Tuliskan formula bagi sebatian yang terbentuk. 

Write the formula for the compound formed. 

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

[1 mark] 
 

  (iv) Cadangkan satu formula bagi sebatian yang mempunyai sifat yang 
sama dengan sebatian yang terbentuk di atas. 
Suggest one formula for compound that has similar characteristics as 
compound formed above. 

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

[1 mark] 
 

 (b) Atom X dan atom Z juga boleh bertindakbalas untuk membentuk satu sebatian. 
Atom X also can react with atom Z to form a compound. 
 

  (i) Nyatakan jenis ikatan dalam molekul itu. 
State the type of bond in the molecule. 

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

[1 mark] 
 

  (ii) Lukiskan susunan elektron bagi sebatian yang terbentuk menggunakan 
struktur Lewis. 
Draw the electron arrangement of the compound formed using Lewis 
structure. 
 
 
 
 
 
 
 
 
 

[2 marks] 
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2 Ziqry telah menjalankan eksperimen bagi mengkaji kekonduksian elektrik bagi dua 
sebatian yang berbeza. Jadual 2 menunjukkan pemerhatian daripada 4 set eksperimen. 

A student had conducted an experiment to study the electrical conductivity of two 
different compounds. Table 2 shows the observations from 4 sets of experiments. 

    
  Set 

 
Gambarajah 

Diagram 
Pemerhatian 
Observation 

 
 
 
 

A 

  
 
 

Mentol tidak menyala 
Bulb did not light up 

 
 
 

 
 

 
 
 
 
 

B 

  
 
 
 

Mentol menyala 
Bulb light up 

 
 
 
 

C 

  
 
 
 

Mentol tidak menyala 
Bulb did not light up 

 
 
 

 
 
 

D 

 
 

 
 

 

Mentol tidak menyala 
Bulb did not light up 

 

   Jadual / Table 2 
    
 (a) Berdasarkan pemerhatian di Jadual 2, 

Based on observations in Table 2, 
 

  (i) Ramalkan jenis sebatian bagi Sebatian X dan Sebatian Y. 
Predict the type of compound for Compound X and Compound Y. 

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

[2 marks] 

Pepejal 
sebatian X 

Solid 

compound X 

Sebatian X  
+ propanon 

Compound X 
+ propanone 

Pepejal 
sebatian Y 

Solid 
compound Y 

Sebatian Y  
+ propanon 

Compound Y 

+ propanone 
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  (ii) Nyatakan sebab mengapa mentol tidak menyala di Set A tetapi menyala di 
Set B. 
State the reason why bulb did not light up in Set A but light up in Set B. 
 
………………………………………………………………………………………... 
 
………………………………………………………………………………………... 

[2 marks] 
 

    
 (b) Apabila Ziqry menukarkan propanon kepada pelarut A di dalam Set D, mentol 

didapati menyala. 
When Ziqry changes propanone with solvent A in Set D, bulb light up. 
 

  (i) Cadangkan pelarut A. 
Suggest solvent A. 

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

[1 mark] 
 

  (ii) Nyatakan sebab mengapa mentol menyala. 
State the reason why bulb light up. 

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

[1 mark] 
 

 (c) Selain daripada perubahan nyalaan mentol, Ziqry juga dapat memerhatikan 
mendakan putih yang tidak larut dalam pelarut propanon akhirnya larut dalam 
pelarut A. Mengapa? 
Other than changes in bulb lightness, Ziqry also finds out that white precipitate 
that did not dissolve in propanone finally dissolve in solvent A. Why? 
 
………………………………………………………………………………………............ 
 
………………………………………………………………………………………............ 

[2 marks] 
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3 (a) Rajah 3 menunjukkan susunan elektron bagi atom X , Y dan Z. 
Diagram 3 shows the  electron arrangement  of atoms X, Y and Z 
 

                
                                     Atom X                Atom Y             Atom Z 
                                     X Atom                 Y Atom             Z Atom 

 
Rajah/ Diagram 3 

 
Berdasarkan susunan electron, terangkan pembentukan ikatan kimia antara : 
Based on electron arrangement, explain the formation of chemical bond between: 
 

  (i) unsur X dan unsur X    
element X and element X  

                  [6 marks] 
 

  (ii) unsur Y dan unsur Z  
element Y and element Z 

                                                                     [6 marks] 
 

 (b)  

 
   Rajah / Diagram 2 

 

    

  (i) Nyatakan maksud ikatan hydrogen. 
State the meaning of hydrogen bond 

[1 mark] 
    
  (ii) Namakan ikatan X dan ikatan Y di dalam molekul hidrogen fluorida. 
   Name X and Y bonds in hydrogen fluoride molecules. 

[2 marks] 
 

  (iii) Hidrogen fluorida wujud dalam bentuk cecair pada suhu bilik. Terangkan 
pembentukan ikatan hidrogen di dalam molekul ini. 
Hydrogen fluoride exists in liquid form at room temperature. Explain the 
formation of hydrogen bond in this molecule. 

  [5 marks] 
 

   
 

 

 

Y X 
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ASID, BES DAN GARAM 
 
1 (a) Rajah 1 menunjukkan pemerhatian dalam tabung uji I dan tabung uji II apabila 

hidrogen klorida dalam tetraklorometana dan hidrogen klorida dalam air ditindak 
balaskan dengan serbuk zink. 
Diagram 1 shows the observation in test tube I and test tube II when hydrogen 
chloride in tetrachloromethane and hydrogen chloride in water are reacted with 
zinc powder. 
 

  Tabung uji 
Test tube 

I II 

  

Susunan radas 
Apparatus set-up 
 

 
 
 
 
 
 
 

 
Hidrogen klorida dalam 
tetraklorometana  
+ serbuk zink 
 
Hydrogen chloride in 
tetrachloromethane 
+ zinc powder 
 

 
 
 
 
 
 
 
 
Hidrogen klorida dalam 
air 
+ serbuk zink 
 
Hydrogen chloride in 
water  
+ zinc powder 
 

  
Pemerhatian 
Observation 

Tiada perubahan  
No change 

Gelembung gas terhasil. 
Bubbles of gas are 
produced. 

   
Rajah /Diagram 1 

 
 (i) Nyatakan ion yang menyebabkan asid menunjukkan sifat keasidannya. 

State the ion that causes an acid shows its acidic properties. 
 
……………………………………………………………………………………................. 

[1 mark] 
 

 (ii) Terangkan mengapa terdapat perbezaan dalam pemerhatian bagi Tabung uji I dan 
Tabung uji II.  
Explain why there are differences in observation for the Test tube I and  
Test tube II. 

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

[2 marks] 
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 (iii) Nyatakan nama bagi gas yang terhasil dalam Tabung uji II.  
State the name of the gas produced in Test tube II. 
 

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

[1 mark] 
 

 (iv) Tuliskan persamaan kimia bagi tindak balas antara zink dan asid hidroklorik.  
Write the chemical equation for the reaction between zinc and hydrochloric acid. 
 

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

[2 marks] 
 

   
 (b) Jadual 1 menunjukkan maklumat bagi larutan X, larutan Y dan larutan Z. Larutan 

X, Y dan Z boleh jadi asid atau alkali. 
Table 1 shows the information of the solution X, solution Y and solution Z. Solution 
of X, Y and Z might be an acid or an alkali. 
 

  Larutan  
Solution 

 

Maklumat  
Information 

 

  

X 

Mengion dengan lengkap. 
Larutan kekal tanpa warna apabila fenolftalein ditambah. 
Ionises completely. 
The solution remains colourless when phenolphthalein is 
added. 
 

  

Y 

Mengion separa 
Larutan kekal tanpa warna apabila fenolftalein ditambah. 
Ionises partially. 
The solution remains colourless when phenolphthalein is 
added. 
 

  

Z 

Mengion dengan lengkap. 
Larutan bertukar kepada merah jambu apabila fenolftalein 
ditambah  
Ionises completely. 
The solution turns to pink when phenolphthalein is added. 
 

  Jadual /Table 1 
 

 (i) Larutan yang manakah mempunyai pH paling rendah?  
Which solution has the lowest pH? 

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

         [1 mark] 
 

 (ii) Berikan satu sebab bagi jawapan anda di (b) (i).  
Give a reason for your answer in (b) (i). 

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

         [1 mark] 
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 (iii) Cuka mengandungi asid etanoik. Huraikan ujian kimia untuk mengesahkan asid itu 
tanpa menggunakan sebarang penunjuk.  
Vinegar consists of an ethanoic acid. Describe a chemical test to verify the acid 
without using any indicator 

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

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

         [2 marks] 
 

 
2 (a) Rajah 2 menunjukkan susunan radas bagi pentitratan antara 25.0 cm3 larutan 

natrium hidroksida, NaOH 0.1 mol dm-3 dengan asid hidroklorik cair, HCl 
menggunakan fenolftalein sebagai penunjuk.  
Diagram 2 shows the apparatus set-up for the titration of 25.0 cm3 of  
0.1 mol dm-3 sodium hydroxide, NaOH solution with dilute hydrochloric acid, HCl 
using phenolphthalein as an indicator. 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 (i) Tuliskan persamaan kimia yang seimbang bagi tindak balas dalam 1(a)(i).  

Write a balanced chemical equation for the reaction in 1(a)(i). 
 
…………………………………………………………………………………………… 

        [2 marks] 
 
 

 (ii) Nyatakan perubahan warna bagi larutan dalam kelalang kon itu apabila   takat akhir 
pentitratan di capai.  
State the colour change of the solution in the conical flask when the end point of 
titration is reached. 
 
………………………………………………………………………………………………… 

           [1 mark ] 
 
 
 

Rajah / Diagram 2 

   

Asid hidroklorik cair  

Dilute hydrochloric 

acid 

 

25.0 cm3 larutan natrium hidroksida 0.1 

mol dm-3 + fenolftalein 

25.0 cm3 of 0.1 mol dm-3 sodium 

hydroxide solution + phenolphthalein 
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 (iii) 20.0 cm3 asid hidroklorik diperlukan untuk meneutralkan dengan lengkap   larutan 
natrium hidroksida dalam kelalang kon itu.  
Hitung kemolaran asid hidroklorik itu.  
20.0 cm3 of hydrochloric acid is needed to neutralise completely the sodium 
hydroxide solution in the conical flask.  
Calculate the molarity of the hydrochloric acid. 

 
 

 
 
 
 
 
 
 
 
 
 
 

         [2 marks ] 
 

 (b)  Jadual 2 menunjukkan kepekatan dan isipadu dua jenis asid kuat yang berlainan, X 
dan Y yang digunakan untuk meneutralkan 20.0 cm3 larutan kalium hidroksida 0.5 
mol dm-3  
Table 2 shows the concentration and volume of two different types of strong acid, X 
and Y which are used to neutralise 20.0 cm3 of 0.5 mol dm-3 potassium hydroxide 
solution. 
 
 

Asid / Acid X Y 

Kepekatan /Concentration  0.5 mol dm-3 0.5 mol dm-3 

Isipadu  / Volume  V cm3 2V cm3 

                           Jadual / Table 2 
 

Berdasarkan maklumat dalam Jadual 2,  
Based on the information in Table 2,  
 

 (i) Kenal pasti asid X dan asid Y.  
Identify acid X and acid Y. 
 

 
X : ………………………………………………………………………………………….. 

 
Y : ………………………………………………………………………………………….. 

[ 2 marks ] 
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 (ii) Terangkan mengapa isipadu asid Y yang diperlukan adalah dua kali ganda isipadu 
asid X apabila kedua-dua asid digunakan untuk mentitrat dengan larutan kalium 
hidroksida 0.5 mol dm-3  
Explain why the volume of acid Y needed is twice the volume of acid X when both of 
them are used to titrate with 0.5 mol dm-3 potassium hydroxide solution. 
 

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

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

 [ 2 marks ] 
 
 
 

 
3 Jadual 3.1 menunjukkan nilai pH bagi asid hidroklorik dan asid etanoik dengan 

kepekatan yang sama.  
Table 3.1 shows the pH values of hydrochloric acid and ethanoic acid of the same 
concentration. 

 

Asid  
Acid 

 

Kepekatan (mol dm-3)  
Concentration (mol dm-3) 

 

Nilai pH  
pH value 

 

Asid hidroklorik 
Hydrochloric acid 

 
0.1 1 

Asid etanoik  
Ethanoic acid 

 
0.1 5 

 
Jadual /Table 3.1 

 
(a) Terangkan mengapa nilai pH bagi kedua-dua asid itu berbeza.  
 Explain why the pH values of the two acids are different. 

[4 marks] 
 
 (b)  Jadual 3.2 menunjukkan keputusan pentitratan antara asid sulfurik 1.0 mol dm-3 

dengan 25.0 cm3 larutan kalium hidroksida.  
Table 3.2 shows the results of titration between 1.0 mol dm-3 sulphuric acid and 
25.0 cm3 of potassium hydroxide solution. 

 

Titratan  
Titration  I II III 

Bacaan akhir buret (cm3)  
Final reading of burette (cm3)  9.90 19.90 30.00 

Bacaan awal buret (cm3)  
Initial reading of burette (cm3)  0.00 9.90 19.90 

 
 

Table/ Jadual 3.2 
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(i)  Tulis persamaan kimia bagi tindak balas antara kalium hidroksida dengan 
asid sulfurik.  
Write the chemical equation for the reaction between potassium hydroxide 
and sulphuric acid. 

[2 marks] 
 
 

(ii)  Berdasarkan Jadual 3.2, tentukan isi padu purata asid sulfurik yang 
digunakan dan hitung kemolaran larutan kalium hidroksida.  
Based on Table 3.2, determine the average volume of sulphuric acid used 
and calculate the molarity of potassium hydroxide solution. 

[4 marks] 
 
 

(c)  Jadual 3.3 menunjukkan susunan radas dan pemerhatian bagi dua set 
eksperimen. Tujuan eksperimen ini ialah untuk mengkaji kekonduksian elektrik 
dan satu sifat asid apabila hidrogen klorida dilarutkan dalam pelarut X dan pelarut 
Y.  
Table 3.3 shows the apparatus set-up and observations of two sets of experiment. 
The aim of the experiment is to study the electrical conductivity and one property 
of acid when hydrogen chloride is dissolved in solvent X and solvent Y. 
 

Set 
Set  

Susunan radas  
Apparatus set-up 

Pemerhatian 
Observation 

I 

 

Mentol menyala 
Bulb lights up 

 
 

 

Mentol tidak 
menyala  

Bulb does not 
light up  
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Set 
Set  

Susunan radas  
Apparatus set-up 

Pemerhatian 
Observation 

II 
 

Gas tak berwarna 
terbebas 

Colourless gas 
releases  

 
Air kapur menjadi 

keruh  
Lime water turns 

cloudy  
 

 

Tiada perubahan 
No change 

 
 
 
 
 
 
 
 

 

Jadual /Table 3.3 
  
 Berdasarkan Jadual 3.3.  
 Based on Table 3.3, 
 

(i)  Cadangkan pelarut X dan pelarut Y 
  Suggest solvent X and solvent Y 

[2 marks] 
 

(ii)  Terangkan perbezaan dalam pemerhatian bagi kedua-dua set eksperimen. 
Tulis satu persamaan kimia yang terlihat.  

 Explain the differences in the observations for both sets of experiment. 
Write one chemical equation involved. 

 
[8 marks] 
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GARAM 

1. Jadual 1 menunjukkan ion-ion positif dan negatif di dalam tiga larutan garam. 
 Table 1 shows the positive and negative ions in three salt solutions. 
 

Nama garam 
Name of salt 

Ion positif  
Positive ion 

Ion negatif  
Negative ion 

Kalium klorida  
Potassium chloride 

K+ Cl- 

Ferum(II) sulfat  
Iron(II) sulphate 

Fe2+ SO4
2- 

Argentum nitrat  
Silver nitrate 

Ag+ NO3
- 

       

Table / Jadual 1 
 

Gunakan maklumat dalam Jadual 1 untuk menjawab soalan-soalan berikut: 
Use the information in Table 1 to answer the following questions: 

 
(a) Nyatakan nama ion-ion dalam larutan ferum(II) sulfat. 

State the name of ions in iron(II) sulphate solution. 
 

................................................................................................................................. 
[1 mark] 

 
(b) Tuliskan formula kimia bagi: 

Write the chemical formula for: 
 

(i) Kalium klorida  
Potassium chloride : 
 
 …………………………….................................... 

 
(ii) Argentum nitrat  

Silver nitrate : 
 
 …………………………….................................... 

[2 marks] 
 
 

(c) Apabila 50 cm3 larutan kalium klorida 1.0 mol dm-3 dicampurkan kepada larutan 
argentum nitrat berlebihan, satu mendakan putih terbentuk. 
When 50 cm3 of 1.0 mol dm-3 potassium chloride solution is added to excess 
silver nitrate solution, a white precipitate is formed. 

 
(i) Tuliskan persamaan kimia seimbang bagi tindak balas yang berlaku  

Write a balanced chemical equation for the reaction. 
 
....................................................................................................................... 

[2 marks] 
 
 
 
 
 



MIP 2021 32   KIMIA SPM 

MODUL INTERVENSI PEMBELAJARAN 2021 JPNT 

(ii) Perihalkan persamaan kimia dalam (c) (i) secara kuantitatif. 
Describe the chemical equation in (c) (i) quantitatively. 
 
....................................................................................................................... 

 [1 mark] 
 

(iii) Nyatakan nama mendakan putih itu. 
State the name of the white precipitate. 
 
....................................................................................................................... 

[1 mark] 
 

(iv) Hitungkan bilangan mol kalium klorida dalam larutan itu. 
Calculate the number of mole of potassium chloride in the solution. 

 
 
 
 
 
 
 

[1 mark] 
(v) Hitungkan jisim mendakan yang terbentuk. 
 Diberi jisim atom relatif Ag=108, Cl=35.5. 
 Calculate the mass of precipitate formed. 
 Given that the relative atomic mass of Ag=108, Cl=35.5 

 
 
 
 
 
 
 
 

[2 marks] 
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2. Jadual 2 menunjukkan empat contoh garam. 
    Table 2 shows four types of salts. 
 
 
 
                                                                                                                                  
 
 
 
   Jadual / Table 2 
 
    Merujuk contoh garam dalam Jadual 2, jawab soalan berikut. 
    Based on the salts given in Table 2, answer these questions. 
 
    (a) Tuliskan formula kimia bagi kalium karbonat. 
 Write the chemical formula of potassium carbonate. 
              
 ………………………………………………………………………………………………….. 

           [1 mark] 
 
   (b) Nyatakan nama garam yang tidak larut dalam air. 
 Name the salt which is insoluble in water. 
   
 ………………………………………………………………………………………………….. 

           [1 mark]  
 
   (c)  Nyatakan jenis tindak balas untuk menyediakan garam di (b) 
 State the type of reaction in the preparation of salt in (b). 
  
 ………………………………………………………………………………………………… 

           [1 mark] 
 
  (d)     (i) Apakah yang diperhatikan apabila garam zink nitrat dipanaskan? 
 What is observed when zinc nitrate salt is heated? 
  

 …………………………………………………………………………………………. 
           [1 mark] 

 
         (ii)  Tuliskan persamaan kimia untuk menunjukkan tindak balas? 
 Write the chemical equation of the reaction? 
   

 ……………………………………………………………………………………………...
           [2 marks] 

 
  (e) Terangkan bagaimana untuk menentusahkan ion ferum (II) dan ion sulfat di dalam 

larutan ferum (II) sulfat. 
 Describe how to verify iron (II) ion and sulphate ion in iron (II) sulphate solution. 
 

(i) ion ferum (II) / iron (II) ion :  
 
 ………………………………………………………………………………………… 
 
…………………………………………………………………………………………. 

      
   

Kalium karbonat /Potassium carbonate 

  Zink nitrat / Zinc nitrate  

Argentum klorida / Silver chloride  

Iron (II) sulphate /  Ferum (II) sulfat 
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           (ii) ion sulfat / sulphate ion :   
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 

    
 [4 marks] 

 
3 (a) Jadual 3 menunjukkan pemerhatian bagi dua eksperimen.  
  Table 3 shows the observations of two experiments. 
  

Eksperimen 
Experiment 

Penerangan  
Description 

Pemerhatian  
Observation 

I 

Bahan V dipanaskan dengan 
kuat. 
Gas terhasil dialirkan ke dalam 
air kapur. 
 
Substance V was heated 
strongly. 
Gas produced is flowed 
through lime water. 

Warna baki ialah hitam. 
Gas W menukarkan air kapur 
menjadi keruh. 
 
The colour of residue is black. 
Gas W turns lime water chalky. 
 
 
 

II 

Bahan X dipanaskan dengan 
kuat. 
 
Substance X was heated 
strongly. 
 
 
 
 

Warna baki ialah hitam. 
Gas perang Ydan gas Z yang 
menyalakan kayu uji berbara 
dihasilkan. 
 
The colour of residue is black. 
Brown colour of gas Y and gas Z 
that rekindles glowing wooden 
splinter produced. 

 

Jadual / Table 3 
 

Berdasarkan Jadual  3, kenal pasti bahan V, X, gas W, Y dan Z.  
Based on Table 3, identify substance V, X, gas W, Y and Z. 

[5 marks] 
 

(b)  Anda diberikan bahan-bahan berikut: 
 You are given the following substances: 

 
 
 
 
 
 
 
 
 
(i) Bahan P dan larutan zink nitrat digunakan untuk menyediakan zink 

karbonat. Cadangkan bahan P. 
Substance P and zinc nitrate solution are used to prepare zinc carbonate. 
Suggest substance P. 

 [1 mark] 
 

• Asid hidroklorik cair 
  Dilute hydrochloric acid 

 

• Larutan bahan P 
  Solution of substance P 

 

• Larutan 
zink nitrat 
Zinc nitrate 
solution 
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(ii) Huraikan satu eksperimen untuk menyediakan zink klorida dalam makmal 
dengan menggunakan bahan-bahan di atas. 
Describe an experiment to prepare zinc chloride in the laboratory by using 
the substances above. 

 [10 marks] 
 

(iii) Tuliskan dua persamaan kimia yang terlibat di (b) (ii). 
Write two chemicals equation involved in (b) (ii). 
  

[4 marks] 
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KADAR TINDAK BALAS 
 
1 Dua eksperimen telah dijalankan untuk mengkaji faktor yang mempengaruhi kadar 

tindak balas masing-masing bagi Eksperimen I dan Eksperimen II. 
         Two experiments are conducted to investigate the factor that affects the rate of 

reaction for Experiment I and Experiment II respectively.      
 
 
 
 
 
 
 
 
 
 
Jadual 1.1 dan Jadual 1.2 menunjukkan keputusan yang diperoleh daripada 
Eksperimen  I dan Eksperimen II. 
Table 1.1 and Table 1.2 show the result obtained from Experiment I and Experiment II. 

      
     Eksperimen I 
     Experiment I 
  

Masa (s) 
Time (s) 

0 20 40 60 80 100 120 140 160 

Isipadu gas 
yang terbebas 
(cm3) 
Volume of gas 
released (cm3) 

0.00 6.50 12.50 17.80 23.50 27.20 31.80 35.00 35.00 

 

 Jadual 1.1 / Table 1.1 
 

     Experiment II 
     Eksperiment II 
 

Masa (s) 
Time (s) 

0 20 40 60 80 100 120 140 160 

Isipadu gas 
yang terbebas 
(cm3) 
Volume of gas 
released (cm3) 

0.00 8.50 15.50 21.00 26.80 31.50 35.00 35.00 35.00 

 

Jadual 1.2 / Table 1.2  
 

(a) (i) Nyatakan nama gas yang terbebas daripada kedua-dua eksperimen. 

State the name the gas released from both experiments. 

 
……………………………………………………………………………………… 

[1 mark] 
 
 
 
 

Eksperimen I : 3 g ketulan zink + 25 cm3 asid hidroklorik 1.0 mol dm-3 
Experiment I : 3 g zinc granules + 25 cm3 1.0 mol dm-3 of hydrochloric acid 
 

Eksperimen II : 3 g serbuk zink + 25 cm3 asid hidroklorik 1.0 mol dm-3 

Experiment  II : 3 g zinc powder + 25 cm3 1.0 mol dm-3 of hydrochloric acid 
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(ii) Huraikan satu ujian kimia untuk mengesahkan gas di (a) (i). 
         Describe a chemical test to verify the gas in (a) (i). 
 

……………………………………………………………………………………… 
 
……………………………………………………………………………………… 

[2 marks] 
 

(b) (i) Merujuk kepada Jadual 1.1 dan Jadual 1.2; hitungkan kadar tindak balas 
purata untuk Eksperimen I dan Eksperimen II. 
Referring to Table 1.1 and Table 1.2; calculate the average rate of reaction 
for Experiment I and Experiment II. 

 
 
 
 
 
 
 
 
 
 
 

[2 marks] 
 

(ii) Bandingkan kadar tindak balas bagi Eksperimen I dan Eksperimen II. 
         Compare the rate of reaction of Experiment I and Experiment II. 
 

………………………………………………………………………………………. 
[1 mark] 

 
(iii) Terangkan jawapan anda di (b) (ii) dengan merujuk teori perlanggaran. 
          Explain your answer in (b) (ii) referring to the collision theory. 
   

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

[3 marks] 
 

(c) Lakarkan graf isipadu gas yang terbebas melawan masa bagi kedua-dua 
eksperimen pada paksi yang sama. 

                  Sketch the graph of the volume of gas produced against time for both 
                  experiments on the same axis. 

 
 
 
 
 
 
 
 
 

[2 marks] 

 Eksperimen I / Experiment I Eksperimen II / Experiment II 
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(d) Seorang pelajar telah mengulangi Eksperimen II dengan menambah larutan  
kuprum (II) sulfat. 
Ramalkan kadar tindak balas bagi eksperimen itu. 
Terangkan bagaimana larutan kuprum (II) sulfat dapat mempengaruhi kadar 
tindak balas. 
 
A student has repeated Experiment II by adding copper (II) sulphate solution. 
Predict the rate of reaction of the experiment. 
Explain how copper (II) sulphate solution affected the rate of reaction. 
 
………………………………………………………...................................................... 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
                                                                                                              [4 marks ] 
 

2 Rajah 2 menunjukkan satu eksperimen untuk mengkaji kadar tindak balas, 50 cm3 
larutan natrium tiosulfat 0.2 moldm-3 dan asid sulfurik berlebihan digunakan. Tindak 
balas itu dijalankan pada suhu bilik. 
Diagram 2 shows an experiment to investigate the rate of reaction 50 cm3 of 
 0.2 moldm-3 sodium thiosulphate solution and excess sulphuric acid are used. The 
reaction is carried out at room temperature. 

                                  
                                     Rajah 2.1 / Diagram 2.1 
 
 

Persamaan tindak balas itu diberi di bawah. 
The equation for the reaction is given below. 

 
 Na2S2O3   +   H2SO4                 Na2SO4  +  H2O  +  S  + SO2 
 

(a)      Apakah warna sulphur ? 
     What is the colour of sulphur ? 
 
     …………………………………………………………………………………………..  

                   [1 mark] 
 
 
 

50 cm3 larutan natrium tiosulfat  0.2 

moldm-3  + asid sulfurik 1.0 moldm-3 

berlebihan 

50 cm3 of 0.2 moldm-3 sodium 

thiosulphate solution + 1.0 moldm-3 

excess sulphuric acid 

Tanda ‘X’ 

‘X’ mark 
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(b)      Hitung : 
     Calculate : 
 

(i) Jisim sulphur terhasil di akhir tindak balas. 
[Jisim atom relatif : S ; 32 ] 
The mass of sulphur formed at the end of the reaction. 
[ Relative atomic mass: S; 32 ] 
 
 
 
 
 
 
 
 
 
       
                  [2 marks] 

 
(ii) Sekiranya tanda ‘X’ tidak lagi kelihatan selepas 16 saat, tentukan  

kadar tindak balas bagi eksperimen ini. 
      If the ‘X’ mark disappears after 16 seconds, determine the rate of  
  reaction for this experiment. 
 
 
 
 
 
 
 
 
 
                                                                                                          [1 mark] 
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(c)    Rajah 2.2 menunjukkan beberapa perubahan yang dilakukan pada eksperimen 
   di Rajah 2.1 
   Diagram 2.2 shows a few changes made to the experiment in Diagram 2.1. 
     

 
 

 
                      
                      
                       
                      Eksperimen asal              
                      Initial experiment 

 
                        

  
                        

                    

          
                  Pada 60 ˚C     
                   At 60˚C 

 
 
 

 
 
 
 
 

 
 

 

 
 

 

 

 

 
                                                       Rajah / Diagram 2.2 
 
(i) Pilih DUA perubahan dan tanda ( ̷ ) pada perubahan yang dapat 

meningkatkan kadar tindak balas. 
            Choose  TWO changes and ( ̷ ) for the change that will increase the rate  
            of reaction. 
 

 
                                                                                                              [1 mark] 

 
(ii)  Nyatakan faktor yang mempengaruhi kadar tindak balas bagi salah 

SATU jawapan anda di (c)(i). 
State the factor that affects in the rate of reaction of ONE of your answer 
in (c)(i).  
 
…………………………………………………………………………………… 

                                                                                               [1 mark] 
 
 
 
 

50 cm3 larutan natrium 

tiosulfat 0.2 moldm-3  + 

1.0 moldm-3 asid sulfurik 

berlebihan pada suhu 

bilik 

50 cm3 of 0.2 moldm-3 

sodium thiosulphate + 

excess 1.0 moldm-3 

sulphuric acid at room 

temperature 

 

  

50 cm3 larutan natrium 

tiosulfat 0.2 moldm-3  

+ 1.0 moldm-3 asid 

sulfurik berlebihan  

50 cm3 of 0.2 moldm-3 

sodium thiosulphate + 

excess 1.0 moldm-3 
sulphuric acid  

50 cm3 larutan natrium 

tiosulfat 0.4 moldm-3  + 

1.0 moldm-3 asid sulfurik 

berlebihan pada suhu 

bilik 

50 cm3 of 0.4 moldm-3 

sodium thiosulphate + 

excess 1.0 moldm-3 

sulphuric acid   

 

50 cm3 larutan natrium 

tiosulfat 0.1 moldm-3  

+ 1.0 moldm-3 asid 

sulfurik berlebihan 

pada suhu bilik 

50 cm3 of 0.1 

moldm-3 sodium 

thiosulphate + excess 

1.0 moldm-3 sulphuric 

acid   
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(iii) Berdasarkan  jawapan anda di (c)(ii),  terangkan bagaimana kadar tindak 
balas itu meningkat dengan menggunakan teori perlanggaran. 
Based on your answer in (c)(ii),explain how the rate of reaction increase 
using collision theory. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
                                                                                                  [3 marks] 

 
(d)     Gas yang terbebas sewaktu eksperimen itu diketahui bersifat asid. Terangkan 

    dengan ringkas satu ujian untuk menentusahkan gas itu bersifat asid atau 
    tidak. 
    The gas released during the experiment is known to be acidic. Describe briefly  
    a test to verify whether the gas is acidic or not. 
 
    …………………………………………………………………………………………… 
 
    …………………………………………………………………………………………… 
 
    …………………………………………………………………………………………… 
                                                                                                              [2 marks] 
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3.     (a)       Pemerhatian berikut menunjukkan  dua situasi bagi melarutkan gula halus dan 
                   gula kiub dalam air sejuk dan air panas. 
                   The following observations show two situations of dissolving fine sugar and  
                   cube sugar in cold water and hot water. 
 
   
 
 
 
 
 
 
                                                              
         Nyatakan dua faktor yang mempengaruhi kelarutan gula. 
         Berdasarkan situasi I atau situasi II , terangkan pernyataan di atas. 
 
         State two factor that affect the dissolving of the sugar. 
                    Based on situation I or II , explain the observation. 
 
                    [4 marks] 
 
       (b)         Tiga eksperimen telah dijalankan untuk mengkaji faktor yang mempengaruhi  
                     kadar tindak balas. Jadual 3 menunjukkan bahan tindak balas dan suhu asid 
                     hidroklorik yang digunakan. 
                    Three experiments are carried out to investigate factors affecting the rate of  
                     reaction.Table 3 shows the reactants and the temperature of hydrochloric acid  
                     used. 
                      

Eksperimen 
Experiment 

Bahan tindak balas 
Reactant 

Suhu asid hidroklorik (˚C) 
Temperature of 

hydrochloric acid (˚C) 

 
I 

Serpihan marmar berlebihan + 100 
cm3 hydrochloric acid 0.5 moldm-3 
Excess marble chips + 100 cm3 of 
0.5 moldm-3 hydrochloric acid. 

 
30 

 
II 

Serpihan marmar berlebihan + 100 
cm3 hydrochloric acid 1.0 moldm-3 
Excess marble chips + 100 cm3 of 
1.0 moldm-3 hydrochloric acid. 

 
30 

 
III 

Serpihan marmar berlebihan + 100 
cm3 hydrochloric acid 0.5 moldm-3 
Excess marble chips + 100 cm3 of 
0.5 moldm-3 hydrochloric acid. 

 
50 

                                                                Jadual 3 / Jadual 3 
               Berdasarkan Jadual 3:  
               Based on Table 3: 
 

(i) Nyatakan semua faktor yang mempengaruhi kadar tindak balas dalam 
Eksperimen I,II dan III.                                                                                            
State all factors that affect the rate of reaction in Experiment I, II and 
III. 
                                                                                             [2 marks] 

 

Situasi I: Gula halus lebih cepat larut dalam air panas berbanding air sejuk. 

Situation I: Fine sugar is dissolved faster in hot water compared to cold water. 

 

Situasi II : Gula halus cepat larut berbanding gula kiub dalam air sejuk. 

Situation II: Fine sugar is dissolved faster compared cube sugar in cold water. 
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(ii) Tulis persamaan kimia yang seimbang bagi tindak balas dalam 
Eksperimen I. 
Hitungkan isipadu gas yang dibebaskan. 
[ Isipadu molar gas pada keadaan bilik = 24.0 dm3mol-1] 
Write a balanced chemical equation for the reaction in Experiment I. 
Calculate the volume of the gas released. 
[ Molar volume of gas at room condition = 24.0 dm3mol-1] 
 
                 [5 marks] 

                      
(iii) Bandingkan kadar tindak balas antara: 

Compare the rate of reaction between: 
 

• Eksperimen I dan II 
Experiment I and II 
 

• Eksperimen I dan III 
Experiment I and III 
 

    Terangkan jawapan anda dengan menggunakan Teori Perlanggaran. 
                                   Explain your answer by using Collision Theory. 

                                                                      
                                                                               [10 marks] 
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BAHAN BUATAN DALAM INDUSTRI 
 
1. Rajah 1 menunjukkan susunan atom dalam dua jenis aloi bagi kuprum. 

Diagram 1 shows the arrangement of atoms in two types of copper alloy. 
 

 
Rajah / Diagram 1 

 
(a) Nyatakan maksud aloi 

State the meaning of alloy.                   
  
.................................................................................................................................. 

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

[1 mark] 
 

(b) Nyatakan nama bagi aloi X. 
State the name of alloy X.                   

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

[1 mark] 
 

(c) Nyatakan nama bagi atom M. 
State the name of atom M.                   

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

[1 mark] 
 

 (d) (i) Apakah perbezaan daripada segi kekerasan antara gangsa dengan     
                kuprum tulen?  

                  What is the different in terms of hardness between bronze and pure  
copper?                             
 
........................................................................................................................ 

[1 mark] 
 
 
 
 
 

Atom zink 

Zinc atom 
Atom M 

M atom 

Aloi X 

Alloy X 

Gangsa 

Bronze 

Atom zink 
Zinc atom 

Atom kuprum 

Copper atom 
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(ii) Lengkapkan Jadual 1 untuk menunjukkan perbezaan daripada segi saiz    
     dan susunan atom dalam gangsa dengan kuprum tulen.  

Complete table 1 to show the difference in terms of size and arrangement     
of atoms in bronze and pure copper.                 

 

Perbezaan 
Difference 

Gangsa 
Bronze 

Kuprum tulen 
Pure copper 

Saiz atom 
Size of atoms 

 
 
 
 

 

Susunan atom 
Arrangement of atoms 

 
 
 
 

 

            Jadual / Table 1 
[2 marks] 

 
(iii) Huraikan apa yang akan berlaku kepada atom-atom apabila satu daya    
     dikenakan kepada gangsa dan kuprum tulen.  
     Describe what happens to the atoms when a force is applied to a bronze    
     and pure copper.                    

 
    Gangsa/ Bronze  :    
     
     ....................................................................................................................... 

 
   Kuprum tulen/ Pure copper :  
    
   ......................................................................................................................... 

[2 marks] 
 

(e) Pewter juga adalah satu contoh bagi aloi. Nyatakan satu sifat dan kegunaan  
     pewter.  
     Pewter is also an example of an alloy. State one properties of pewter and use of  
     pewter.                      
 
     ............................................................................................................................. 

[2 marks] 
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2. (a) Rajah 2 menunjukkan sebuah periuk. 
     Diagram 2 shows a pot. 
 

 

Rajah / Diagram 2 

(i) Periuk diperbuat daripada keluli nirkarat. Kromium adalah salah satu unsur  
dalam keluli nirkarat. Nyatakan dua unsur lain dalam keluli nirkarat. 
The pot is made from stainless steel. Chromium is one of the elements in 
stainless steel. State two other elements in stainless steel.  
              
………………………………………………………………………………........... 

 
……………………………………………………………………………………… 

[2 marks] 
 

(ii) Nyatakan perbezaan dari segi kekerasan antara keluli nirkarat dan logam  
tulennya. 
State the difference in hardness between stainless steel and its pure metal. 

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

[1 mark] 
 

(b) Penutup periuk diperbuat daripada kaca. 
The cover of pot is made of glass 
 
(i)  Nyatakan komponen utama kaca. 

 State the main component of glass.                 
 
………………………………………………………………………………………… 

[1 mark] 
 

(ii) Cadangkan jenis kaca yang paling sesuai untuk membuat penutup itu. 
Suggest the type of glass that is most suitable to make the cover.               
 
………………………………………………………………………………………… 

[1 mark] 
 

 (iii) Berikan satu sebab bagi jawapan anda di 1(b)(ii). 
  Give one reason for your answer in 1(b)(ii).   

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

[1 mark] 
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(c) Rajah 3 menunjukkan satu set pasu porselin. 
     Diagram 3 shows a set of porcelain pot. 
 

 

 
Rajah / Diagram 3 

 
(i) Apakah bahan dan komponen utama untuk membuat pasu porselin? 

What is the substance and the major component in the making of 
porcelain pots?  
                  
…………………………………………………………………………………… 
 
…………………………………………………………………………………… 

[2 marks] 
 

(ii) Kaolin digunakan untuk membuat porselin. Satu bahan ditambah kepada 
kaolin untuk menambahkan kekerasannya. Namakan bahan tersebut.  
Kaolin is used to make porcelain. A substance is added to kaolin to 
harden it. What is the substance?   
             
…………………………………………………………………………………….. 

[1 mark] 
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(d) Rajah 3 menunjukkan sebuah jambatan yang dibina menggunakan konkrit  
diperkukuhkan.  
Diagram 3 shows a bridge built of reinforced concrete.  

 
 

 
 

Rajah / Diagram 3 
 

Konkrit diperkukuhkan ialah suatu bahan komposit yang digunakan secara 
meluas dalam bidang pembinaan.  
Berikan dua sifat istimewa konkrit diperkukuhkan yang menjadikan 
bahan ini lebih sesuai digunakan dalam pembinaan jambatan 
tersebut. 
 
Reinforced concrete is a composite material which is used widely in construction 
field.  
Give two special properties of reinforced concrete to make it more suitable to use 
in the bridge construction.                  
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 

[2 marks] 
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3. (a) Beberapa bahagian kereta dalam Rajah 3 diperbuat daripada bahan buatan  
     industri. 
     A few parts of the car in Diagram 3 are made of manufactured substances in    

industry. 

 

 

     Rajah / Diagram 3 

(i) Badan kereta tersebut diperbuat daripada sejenis aloi. Namakan aloi yang 

digunakan dan nyatakan komponennya. 

The body of the car is made up of an alloy. Name the alloy used and its 

component.          

[2 marks ] 

 

(ii) Lukiskan susunan atom di dalam aloi. 

Draw the arrangement of atom in alloy          

[1 mark] 

 

(iii) Terangkan mengapa aloi tersebut digunakan dan bukannya logam tulen 

Explain why the alloy is used instead of pure metal.     

[2 marks] 

 

(iv) Cermin tingkap dan bampar kereta tersebut diperbuat daripada sejenis 

bahan komposit. Nyatakan maksud bahan komposit. 

Window screen and bumper of the car is made up of a type of composite 

material. State the meaning of composite material     

[2 marks] 

 

(v) Nyatakan bahan komposit yang digunakan untuk membuat cermin 

tingkap dan bampar kereta. Nyatakan satu sifat bagi setiap bahan 

tersebut. 

Name the composite materials used to make window screen and bumper. 

State one property for each material.        

[4 marks] 

 

Cermin tingkap 

Window screen 

Badan kereta 

Body 

Bampar  

Bumper 
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(b) 

 

 

 

 

 

Dengan menggunakan satu contoh yang sesuai huraikan satu eksperimen 

makmal untuk menunjukkan sifat kekerasan aloi berbanding logam tulennya. 

Terangkan perbezaan sifat kekerasan logam tulen itu dan aloi logam itu dari 
segi susunan atom. 

By using one suitable example, describe a laboratory experiment to show the 

hardness of the alloy compared to its pure metal. 

Explain the difference in hardness of the metal and its alloy in terms of atomic 
arrangement.                

[10 marks] 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sarah boleh membengkokkan dengan mudah gelang yang dibuat daripada 

logam tulen tetapi tidak dapat membengkokkan gelang emaknya yang diperbuat 

daripada aloi logam itu. 

Sarah could easily bend her bangle which is made of pure metal but she could 

not bend her mother’s bangle which is made of alloy. 
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KESEIMBANGAN REDOKS  
 
1 Rajah 1 menunjukkan susunan radas eksperimen untuk menyiasat pemindahan 

elektron pada suatu jarak. 
Diagram 1 shows the apparatus set-up of experiment to investigate the transfer of 
electrons at a distance. 

 

 

 

 

 

 

 

 

 

 

Rajah / Diagram 1 
 
 

(a) Nyatakan fungsi asid sulfurik cair. 
State the function of dilute sulphuric acid. 
 
…………………………………………………………………………………………. 

[1 mark] 
 

(b) Merujuk pada tindak balas yang berlaku pada elektrod P: 

Referring to the reaction that takes place at electrode P: 

 

(i) Nyatakan satu pemerhatian yang berlaku 

State one observation that takes place 

 

…………………………………………………………………..…………….. 

[1 mark] 

 

(ii) Lengkapkan persamaan setengah berikut yang berlaku pada elektrod 

P. 

Complete the following half equation that occurs at the electrode P. 

 

MnO4
-   +    …….H+    +     …….e       →        Mn2+     +      …….H2O 

 

[1 mark] 

 

(iii) Apakah fungsi larutan kalium manganat(VII) berasid? 

What is the function of acidified potassium manganate(VII) solution? 

 

…………………………………………………………………..…………….. 

[1 mark] 
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(vi) Nyatakan perubahan nombor pengoksidaan mangan dalam tindak 

balas ini. 

 State the change in oxidation number of manganese in this reaction. 

 

…………………………………………………………………..…………… 

[1 mark] 

 

(v) Cadangkan satu bahan lain yang boleh menggantikan larutan  

kalium manganat(VII) berasid. 

Suggest another substance that can replace the acidified potassium 

manganate (VII) solution. 

 

…………………………………………………………………..…………… 

[1 mark] 

 

(c) Merujuk pada tindak balas yang berlaku pada elektrod Q: 

Referring to the reaction that takes place at electrode Q: 

 

(i) Nyatakan satu pemerhatian yang berlaku. 

State one observation that takes place.  

 

…………………………………………………………………..…………….. 

[1 mark] 

 

(ii) Tuliskan persamaan setengah yang berlaku pada elektrod Q. 

Write the half equation that occurs at the electrode Q. 

 

…………………………………………………………………..…………….. 

[1 mark] 

 

(iii) Nyatakan perubahan nombor pengoksidaan ferum dalam tindak 

balas ini. 

 State the change in oxidation number of iron in this reaction. 

 

…………………………………………………………………..…………….. 

[1 mark] 

 

 (vi) Huraikan secara ringkas ujian kimia untuk mengenal pasti kation yang 

terbentuk di elektrod Q. 

Describe briefly the chemical test to identify the cation formed at the 

electrode Q. 
 

…………………………………………………………………..…………… 

 

…………………………………………………………………..…………… 

 [2 marks] 
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(v) Cadangkan satu bahan lain yang boleh menggantikan larutan 

ferum(II) sulfat. 

Suggest another substance that can replace the iron(II) sulphate 

solution. 

 

…………………………………………………………………..…………… 

[1 mark] 

(d) Tunjukkan arah pengaliran elektron pada Rajah 1. 

Show the direction of electron flow in Diagram 1. 

[1 mark] 

 

(e) Tulis persamaan ion bagi tindak balas yang berlaku dalam Rajah 1. 

Write the ionic equation for the reaction that takes place in Diagram 1. 

 

………………………………………………………………………………………… 

[2 marks] 
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Kuprum 
Copper Karbon 

Carbon  

 

Larutan zink nitrat 
Zinc nitrate solution 
 

Larutan 
kuprum(II) sulfat 

Copper(II) 

sulphate solution 

Pasu berliang 
Porous port 
 

2 Rajah  2 menunjukkan susunan radas bagi menyiasat tindak balas redoks dalam Sel I 
dan Sel II. Sel I adalah sel kimia manakala Sel II adalah sel elektrolisis. 
Diagram 2 shows the apparatus setup to investigate redoxs reaction in Cell I and Cell 
II. Cell I is a chemical cell and Cell II is a elctrolysis cell.  
 

 
     Sel/Cell I                Sel/ Cell II 
 

Rajah /Diagram 2 
 

(a)  Nyatakan perubahan tenaga yang berlaku dalam 
State the energy changes that occur in 
 

 (i) Sel I/Cell I 
 
……………………………………………………………………………………………. 

   
 (ii) Sel II/Cell II 

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

  [2 marks] 
   
(b)  Apakah fungsi pasu berliang? 

What is the function of porous port? 
 
……………………………………………………………………………………………. 

  [1 mark] 
   
(c)  Berdasarkan sel I, 

Based on cell I, 
   
 (i) Kenal pasti terminal negatif. 

Identify negative terminal. 
 
……………………………………………………………………………………………. 

  [1 mark] 
   
 (ii) Tulis setengah persamaan bagi tindak balas yang berlaku di terminal negatif. 

Write the half equation for the reaction that occurs in the negative terminal. 
 
……………………………………………………………………………………………. 

  [1 mark] 
  

Zink 
Zinc 

 

v 

W Y Z X 
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 (iii) Tulis notasi sel yang berlaku. 
Write the cell notation that occurs. 
 
……………………………………………………………………………………………. 

  [1 mark] 
   
 (vi) Hitung nilai voltan yang terhasil dalam sel itu. Diberi keupayaan elektrod piawai: 

Calculate the value of the resulting voltage in the cell. Given standard electrode 
potential value: 
  Zn2+

(ak) + 2e− ⇌ Zn(p)  E0 = -0.76 V  

  Cu2 
(ak) + 2e− ⇌ Cu(p)  E0 = +0.34 V 

 
 
 
 
 
 
 
 

  [2 marks] 
   
 (v) Nyatakan nama bahan yang dioksidakan dalam tindak balas redoks yang 

berlaku. 
State the name of the oxidized substance in the redox reaction that occurs. 
 
……………………………………………………………………………………………. 

                                                                                                                   [1 mark] 
   
 (vi) Nyatakan jenis tindak balas yang berlaku di X. 

State the reaction occur at X. 
 
……………………………………………………………………………………………. 

  [1 mark] 
   
(d)  Berdasarkan sel II, 

Based on cell II, 
   
 (i) Tuliskan formula semua ion yang hadir dalam larutan itu. 

Write the formula of all ions that presents in the solution. 
 
……………………………………………………………………………………………. 

  [1 mark] 
   
 (ii) Elektrod manakah merupakan anod dan katod ? 

Which electrode is an anode and cathode ? 
 
Anod/Anode : …………………………………………………………………………… 
 
Katod/Cathode: ………………………………………………………………………… 

  [2 marks] 
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 (iii) Ion manakah yang akan dipilih untuk dinyahcas di anod 
Which ion selectively discharge at anode 
 
……………………………………………………………………………………………. 

  [1 mark] 
    
 (vi) Terangkan jawapan anda di (d)(iii). 

Explain your answer in (d)(iii). 
Diberi/ Given  

O2(g) + 2H2O(ce) + 4e- ⇌ 4OH-   Eo = +0.40 V 

S2O8(ak)  + 2e- ⇌ 2SO4
2-

(ak)      Eo = +2.01 V   
 
……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 

  [2 marks] 
   
 (v) Tuliskan setengah persamaan bagi tindak balas yang berlaku di katod 

Write the half equation for the reaction occurs at cathode 
 
……………………………………………………………………………………………. 

  [1 mark] 
   
 (vi) Selepas eksperimen dijalankan selama 30 minit, nyatakan perubahan warna 

yang berlaku pada larutan kuprum(II) sulfat dan terangkan. 
After the experiment is carried out for 30 minutes, state the colour changes of 
copper(II) solution that occurred and explain.  
 
……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 

  [2 marks] 
   
(e)  Nyatakan perubahan nombor pengoksidaan bagi kuprum dalam larutan 

kuprum(II) sulfat. 
State the changes in oxidation number of copper in copper(II) sulphate solution. 
 
……………………………………………………………………………………………. 

  [1 mark] 
   

 
(f)  Pada Rajah 2 , lukis arah pengaliran elektron yang berlaku. 

On Diagram 2, draw the flow of electron occurs. 
  [1 mark] 
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3  Rajah 3.1 menunjukkan susunan radas bagi menentukan keupayaan elektrod 
piawai, E0 zink. 
Diagram 3.1 shows the apparatus set up to determine standard electrode 
potential, E0 zinc.  

  Rajah / Diagram 3.1 
   
(a) (i) Nyatakan maksud keupayaan elektrod. 

State the meaning of electrode potential. 
  [1 mark] 
   
 (ii) Apakah keadaan piawai yang diperlukan untuk mengukur keupayaan elektrod 

piawai, E0  
What is the standard condition  needed to measure standard electrode 
potential, E0   

  [4 marks] 
   
(b)  Rajah 3.2 menunjukan tindak balas antara dua bahan. 

Diagram 3.2 shows a reaction of two substances. 
 

 

  Rajah/Diagram 3.2 
   
  Berdasarkan Rajah 3.2 , adakah tindak balas berlaku? 

Terangkan. 
Based on Diagram 3.2 , does the reaction occur? 
Explain.  
 
Diberi/given : 
Mg2+

(ak) +  2e-  ⇌ Mg(p),  Eo = -2.38 V 

Ag+
(ak) +  e-  ⇌ Ag(p),  Eo = +0.80 V 

  [6 marks] 

 

Serbuk magnesium 

Magnesium powder 

Larutan argentum nitrat 

Silver nitrate solution 
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4 (a) Rajah 4 menunjukkan proses pengekstrakan besi daripada bijihnya. 

Diagram 4 shows the process of extraction of iron from its ore. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rajah / Diagram 4 

 

(i) Cadangkan bahan X dan nyatakan fungsi kalsium karbonat dalam proses 

itu. 

Suggest substance X and state the function of calcium carbonate in the 

process. 

 

(ii) Pada zon 3, nyatakan jenis tindak balas, bahan-bahan yang dioksidakan 

dan bahan yang diturunkan  

At zone 3, state the type of reaction, substances that is oxidized and 

substance that is reduced. 

 

(iii) Merujuk kepada salah satu persamaan kimia yang berlaku di zon 3, 

Jika 800 g bijih besi diekstrak, hitungkan jisim besi yang terhasil. 

Referring to one of the chemical equations occurring in zone 3, If 800 

g of iron ore is extracted, calculate the mass of iron produced.  

[JAR / RAM  Fe : 56 ; O : 16] 

 

[10 marks] 
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(b)  Jadual 4 menunjukkan pemerhatian bagi dua eksperimen untuk mengkaji 

kesan logam X dan Logam Y terhadap pengaratan besi. 

Table 4 shows the observation of two experiments to study the effects of 

metals X and Y on the rusting of iron. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Jadual  / Table  4 

 

(i) Berdasarkan eksperimen dalam set I dan set ll,  

cadangkan logam X dan logam Y.  

Terangkan perbezaan pemerhatian dalam kedua-dua eksperimen. 

Nyatakan bahan yang dioksidakan dan bahan yang diturunkan dalam kedua-

dua eksperimen.  

Tuliskan persamaan setengah.bagi tindak balas pengoksidaan. 

Based on experiment in set l and set ll 

Explain the difference in observations in both experiments.  

State the substance that is oxidized and the substance that is reduced in both 

experiments. 

Write half equations for oxidation reaction. 

[11 marks] 

 

 

 

Set 
Eksperimen  

Experiment 

Pemerhatian  

Observation 

I 

 

Tompok biru tua 

terbentuk.  

Dark blue spots formed 

II 

 

Warna merah jambu 

terbentuk  

Pink colour formed 
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SEBATIAN KARBON  

 

1 Jadual 1  menunjukkan formula molekul dan pemerhatian bagi tiga sebatian apabila 
bertindakbalas dengan air bromin. 
Table 1 shows the molecular formulae and observations for three compounds when 
react with bromine water.  
 

 
Sebatian 

Compound 
 

 
Formula Molekul 

Molecular Formula 
 

 
Pemerhatian  
Observation 

 

P 
 

C2H4 
Warna perang menjadi tidak berwarna 

Brown colour is decolourised 
 

Q 
 

C2H6 
Warna perang tidak berubah 

Brown colour remains unchanged 
 

R 
 

C4H10 
 
 

……………………………………………. 

Jadual /Table 1 
 

 (a) Namakan siri homolog dan kumpulan berfungsi bagi sebatian-sebatian ini. 
Name the homologous series and funtional group for these compounds. 
 

   
(i) 

 
Sebatian P   
Compound P : .................................................................................. 
 

    
Sebatian Q   
Compound Q  :  ...............................................................................  

 [4 marks ] 
 

  (ii) Apakah formula am bagi siri homolog sebatian R? 
What is the general formula for the homologous series of  compound R? 
 
................................................................................................................ 

[1 mark ] 
 
 

  (iii) Lengkapkan pemerhatian untuk sebatian R dalam Jadual 1. 
Complete the observation for compound R in Table 1. 

 [1 mark ] 
 

  (iv) Namakan satu bahan lain yang boleh menggantikan air bromin. 
Name a substance that can replace bromine water. 
 
................................................................................................................ 

     [1 mark] 
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  (v) Jelaskan mengapa sebatian P lebih reaktif secara kimia berbanding 
sebatian Q. 
Explain why compound P is chemically more reactive than compound Q. 
 
................................................................................................................ 
 
................................................................................................................ 

[2 marks ] 
 

 (b) Sebatian P dan Q boleh mengalami pembakaran lengkap untuk menghasilkan 
gas X dan air. 
Compounds P and Q can undergo complete combustion to form gas X and 
water. 
 

  (i) Namakan gas X. 
Name gas X. 
 
………………………………………………………………………….. 

[1 mark ] 
  (ii) Tulis persamaan kimia yang seimbang apabila sebatian P dan Q 

bertindak balas dengan oksigen. 
Write a balanced chemical equation when compound P and Q reacts with 
oxygen. 
 
Sebatian P   
Compound P : .................................................................................. 
 
Sebatian Q   
Compound Q  :  ...............................................................................  
 

[2 marks ] 
   

(iii) 
 
Bandingkan kejelagaan nyalaan apabila sebatian P dan Q terbakar di 
udara. Terangkan mengapa. 
Compare the sootiness of the flame when compound P and Q are burnt 
in the air. Explain why. 
 
…………………………………………………………………………………. 
 
…………………………………………………………………………………. 

[2 marks ] 
 

 (c) Formula molekul sebatian S ialah C2H2. 
The molecular formula of compound S is C2H2. 
  

  i ) Nyatakan siri homolog, kumpulan berfungsi dan nama bagi sebatian S. 
State the homologous series, functional group and name of compound S. 
 
…………………………………………………………………………………. 
 
…………………………………………………………………………………. 

[3 marks ] 
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2. Rajah 2 menunjukkan carta alir siri tindakbalas yang dialami oleh butena 

Diagram 2 shows the flow chart of a series of reactions undergo by butene 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

                                                    

                                               Rajah / Diagram 2 

                      

 (a) Formula molekul butena adalah C4H8.  Nyatakan maksud formula molekul? 

The molecular formula of butene is C4H8.  State the meaning of molecular formula? 

 

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

                                                                                                                          [1 mark]  
 (b) Butena mengalami tindak balas penghidratan untuk menghasilkan bahan P.  

Butene undergo hydration reaction to form substance P.  

 

  (i) Lukiskan formula struktur bahan P. 

Draw the structural formula of substance P. 

 

 

 

 

   [1 mark] 

Pembakaran 
Combustion 

Proses II 
Process II 

Butena 
Butene  

 

Bahan S 
Substance S 

CO2  
 

Bahan P 
Substance P 

 

+ 

Penghidratan 
Hydration 

 

Bahan Q 
Substance Q 

 

Bahan R 
Substance R 

 

KMnO4 / H+ 

Proses I 
Process I 
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  (ii) 

 

 

 

 

 

 

 

 

Bahan P boleh mengalami pendehidratan untuk membentuk butena semula. 

Lukiskan susunan radas berlabel untuk tindak balas pendehidratan ini. 

Substance P can undergo dehydration to form butene again. 

Draw a labeled apparatus set- up for this dehydration reaction. 

 

 

 

 

 

 

   [2 marks]  
 (c) (i) Namakan bahan kimia  lain yang boleh digunakan untuk menggantikan 

larutan  kalium manganat (VII) berasid dalam  Proses I   

Name another chemical substance that can be used to replace acidified 

potassium manganate(VII) solution  in  Process I . 

 

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

   [1 mark]  
  (ii) Nyatakan satu sifat fizik bahan Q 

State one physical property of substance Q. 

 

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

   [1 mark]  
 (d) Berdasarkan Proses II, 

Based on Process II, 

  (i) Namakan bahan R 

Name substance R. 

 

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

   [1 mark]  
  (ii) Apakah yang akan diperhatikan apabila bahan R ditambah kepada air? 

What would be observed when substance R is added to water? 

  

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

   [1 mark] 
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3. (a) Alkena X mengandungi empat atom karbon dan boleh menunjukkan  
keisomeran. 

  Lukis dan namakan dua formula struktur bagi dua isomer alkena X. 
Alkene X contains four carbon atoms and is able to show isomerism. 

  Draw and name the structural formulae of two isomers of alkene X. 
   

[4 marks] 
 
 (b) Jadual 3 menunjukkan maklumat mengenai sebatian P dan sebatian Q. 

Table 3 shows the information of compound P and compound Q. 
   

Sebatian P 
Compound P 

Sebatian Q 
Compound Q 

Mempunyai 4 atom karbon 
Has 4 carbon atoms 

 
Hidrokarbon tidak tepu 

Unsaturated hydrocarbon 
 

Mempunyai 4 atom karbon 
Has 4 carbon atoms 

 
Hidrokarbon tepu 

Saturated hydrocarbon 

   
 
 
Berdasarkan maklumat dalam Jadual 3 
Based on the information in Table 3 
 

• lukis formula struktur  
draw the structural formula 

 

• namakan kumpulan berfungsi 

name the functional group 

 

• tulis formula am 

write the general formula  

 
untuk sebatian P dan sebatian Q.   
for compound P and compound Q. 

[6 marks] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Jadual / Table 3 
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(c) Rajah 3 menunjukkan dua botol reagen M dan N. Satu daripada botol-botol 
tersebut mengandungi etanol dan satu lagi botol mengandungi asid etanoik. 
Diagram 3 shows two reagent bottles M and N. One of the bottles contains 
ethanol while another bottle contains ethanoic acid. 

    
 
 
 
 
 
 
 
  
 
 
 
 
 
 

Huraikan satu ujian kimia yang boleh digunakan untuk mengenal pasti etanol 
dan asid etanoik dalam setiap botol. Penerangan anda hendaklah 
mengandungi: 
Describe a chemical test that can be used to verify ethanol and ethanoic acid 
in each bottle. Your explanation should include: 

 

• Senarai bahan dan radas 
List of apparatus and materials 
 

• Prosedur 
Procedure 
 

• Pemerhatian  
Observation 

                  
 

[10 marks] 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rajah / Diagram 3 

N M 
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TERMOKIMIA  
 
1. Rajah 1 menunjukkan susunan radas yang digunakan dalam eksperimen untuk    

menentukan haba penyesaran kuprum oleh zink. 
Diagram 1 shows the apparatus set-up used in the experiment to determine the heat of 
displacement of copper by zinc. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Rajah / Diagram 1 
 
 

  Jadual 1 menunjukkan keputusan eksperimen ini. 
Table 1 shows the result of the experiment. 

 

Suhu awal larutan kuprum(II) sulfat 
Initial temperature of copper(II) sulphate solution 

 
28˚C 

Suhu tertinggi hasil campuran 
Highest temperature of the mixture of products 

 
36˚C 

Jadual / Table 2 
 

(a) Nyatakan jenis tindak balas yang berlaku berdasarkan perubahan suhu dalam   
eksperimen ini. 
State the type of reaction that occurred based on the temperature change in the 
experiment. 
 
….…………………………………………………………………………………………………... 

           [1 mark ] 
 
(b) Mengapakah cawan polistirena digunakan dalam eksperimen ini? 

 Why is a polystyrene cup used in this experiment? 
 

      ………………………………………………………………………………………………………. 
          [1 mark ] 

 
(c) Tulis persamaan kimia yang seimbang bagi tindak balas ini. 

 Write a balanced chemical equation of the reaction. 
 
….………………………………………………………………………………………………….. 

          [2 marks ] 
 

Serbuk zink 
berlebihan 
Excess zink 
powder 
 

50 cm3 larutan kuprum(II) sulfat 0.2 mol dm-3 
50 cm3 of 0.2 mol dm-3 copper(II) sulphate 
solution  
 

Cawan polistirena 
Polystrene cup 
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(d) Berdasarkan maklumat yang diberi pada Rajah 1 dan Jadual 2, hitung: 
 Based on the information given in Diagram 1 and Table 2, calculate: 

 
(i)  Tenaga haba yang dibebaskan dalam eksperimen ini. 

[Muatan haba tentu larutan = 4.2 J g-1 C-1 ; Ketumpatan larutan = 1 g cm-3] 
The heat energy released in this experiment. 
[Specific heat capacity of solution = 4.2 J g-1 C-1 ; Density of soluton = 1 g cm-3] 

 
 
 
 
 
 

                       [1 mark ] 
 

(ii)  Bilangan mol larutan kuprum (II) sulfat. 
The number of mole of copper (II) sulphate solution. 
    
                                               
 

                                                                                                                        [1 mark ] 
 

(iii) Haba penyesaran kuprum oleh zink dalam eksperimen ini. 
The heat of displacement of copper by zinc in this experiment. 

 
 
 
 
 
 

            [1 mark ] 
 

(e)  Lukis gambarajah aras tenaga bagi tindak balas ini. 
Draw the energy level diagram for the reaction 
 
 
 
 
 
 

                   [3 marks ] 
 
(f) Ramalkan nilai haba penyesaran jika serbuk magnesium digunakan dalam eksperimen ini 

bagi mengantikan serbuk zink. Terangkan mengapa. 
Predict the value of heat of displacement if magnesium powder is used in this experiment 
to replace zink powder. Explain why. 
 
….…………………………………………………………………………………………………….. 
 
….…………………………………………………………………………………………………….. 
 
….…………………………………………………………………………………………………….. 

           [2 marks ] 
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2. Seorang pelajar menjalankan eksperimen untuk menentukan nilai haba peneutralan 

seperti ditunjukkan dalam Rajah 2. 
A student carried out an experiment to determine the value of heat of neutralisation as 
shown in Diagram 2. 

 
 
     Rajah / Diagram 2 

 
  Jadual 2 menunjukkan keputusan eksperimen. 
Table 2 shows the results of the experiment. 

 

Suhu awal asid hidroklorik 
Initial temperature of hydrochloric acid 

27.0 C 

Suhu awal kalium hidroksida 
Initial temperature of potassium hydroxide 

28.0 C 

Suhu tertinggi campuran 
Highest temperature of the mixture 

40.5 C 

Jadual  / Table 2 
 
(a) Apakah maksud haba peneutralan? 

What is the meaning of heat of neutralisation? 
 

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

….………………………………………………………………………………………………. 
              [1 mark ] 

 
(b)  Hitung: 

Calculate:  
 
(i)  Haba yang dibebaskan semasa eksperimen.  

          Heat released during the experiment.  

[ Muatan haba tentu larutan ialah 4.2 J g-1 C-1, ketumpatan larutan ialah 1.0 g cm-3 ] 

[Specific heat capacity of solution is 4.2 J g-1 C-1, density of solution is 1.0 g cm-3] 
 
 
 
 
 
 
 
 
 

 [2 marks ] 
 
 

Cawan polistirena 

Polystrene cup 

Termometer 

Thermometer 

 

50 cm3 asid hidroklorik 2.0 mol dm-3 
50 cm3 of 2.0 mol dm-3 hydrochloric acid  

+ 
50 cm3 larutan kalium hidroksida 2.0 mol dm-3 
50 cm3 of 2.0 mol dm-3 potassium hydroxide 
solution 
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(ii) bilangan mol asid hidroklorik. 
the number of moles of hydrochloric acid  

 
 
 
 
 

[1 mark ] 
(iii)  Haba peneutralan. 

The heat of neutralisation.  
 
 
 
 
 
 

            
     [1 mark ] 

 
(c)  Lukis rajah aras tenaga bagi tindak balas ini. 
      Draw an energy level diagram for this reaction.  
 
 

           

 

 

 
 [3 marks ] 

 
(d)  Eksperimen diulang dengan menggunakan 100 cm3 asid hidroklorik 2 mol dm–3 

ditambah dengan 100 cm3 larutan kalium hidroksida 2 mol dm–3. Apakah perubahan 
suhu dalam tindak balas ini? 
The experiment is repeated using by 100 cm3 of 2 mol dm–3 hydrochloric acid is added 
to 100 cm3 of 2 mol dm–3 potassium hydroxide solution. What is the temperature change 
in this reaction?  

  
 
 
 
 

 
 

 
 
 

 
 

                                                           [3 marks ] 
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(e)  Haba peneutralan menggunakan larutan ammonia adalah kurang daripada 
menggunakan larutan kalium hidroksida. Terangkan perbezaan bagi haba peneutralan 
ini jika eksperimen diulang dengan menggunakan 25 cm3 larutan ammonia 1.0 mol dm-3  

bagi menggantikan larutan kalium hidroksida.  
The heat of neutralisation using ammonia solution is less than heat of neutralisation 
using potassium hydroxide solution. Explain the difference in the heat of neutralisation. 
If the experiment is repeated using 25 cm3 of 1.0 mol dm-3 of ammonia solution to 
replace potassium hydroxide.   
 
….………………………………………………………………………………………………….. 
 
….………………………………………………………………………………………………….. 
 
….………………………………………………………………………………………………….. 

            [2 marks ] 
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3. Jadual 3 menunjukkan bahan api dan nilai bahan api dalam kehidupan seharian. 
Table 3 shows fuel and fuel value in our daily life. 

 
 
 
 

  
 

 

 
Jadual / Table 3 

 
(a)  (i)  Apakah nilai bahan api ? 
           What is a fuel value ?        

[1 mark] 
 
      (ii) Haba Pembakaran diesel, C12H23 ialah -7515 kJ mol-1 .  
            Hitungkan nilai bahan api untuk diesel ,C12H23 
            [Jisim atom relatif C : 12 , H :1 ] 

The heat of combustion of diesel C12H23 is 7515 kJ mol-1 
         Calculate fuel value of diesel ,C12H23 

[ Relative atomic mass C : 12 , H : 1 ]            
[2 marks] 

 
(iii) Berdasarkan Jadual 3 , bahan api yang manakah adalah lebih baik untuk  

pemeliharaan alam sekitar? Wajarkan jawapan anda? 
Based on Table 3, which is better fuel for environmental conservation?  
 Justify your answer. 

           [3 marks] 

 
b)   Persamaan termokimia bagi pembakaran butanol adalah seperti berikut: 

Thermochemical equation for the combustion of butanol is given as follows: 
 

  C4H9OH  +  6O2   →    4CO2  + 5H2O           ∆H  =  - 2679 kJ mol-1 

  
Hitungkan jisim butanol yang perlu dibakar untuk menaikkan suhu 400 cm3 air  
sebanyak 25 °C.  
Calculate the mass of butanol that must be burnt to raise the temperature of  
400 cm3 of water by 25 °C. 
[Jisim atom relatif : H=1, C=12, O=16; muatan haba tentu bagi air = 4.2 Jg-1oC-1] 

 [Relative atomic mass: H=1, C=12,O=16; specific heat capacity of water = 4.2 Jg-1oC-1] 
 

 [4 marks] 

 
(c) Huraikan eksperimen makmal untuk menentukan haba pembakaran bagi  alkohol yang 

dinamakan dengan bilangan atom karbon per molekul kurang daripada empat.  Dalam 
penerangan anda sertakan gambarajah eksperimen. 
Describe a laboratory experiment to determine the heat of combustion of a named 
alcohol with a number of carbon atoms per molecule less than four.  
In your description include diagram of experiment. 

 [10 marks] 

Bahan api 
Fuel 

Nilai Bahan api (kJ g-1) 
Fuel Value (kJ g-1) 

Gasolin 
Gasoline 

47.0 

Diesel 
Diesel 

X 

Gas Asli 
Natural gas 

50 

Gas Hidrogen 
 Hydrogen Gas 

143 
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POLIMER  
 
1 Rajah 1 menunjukkan ruang dalaman sebuah kereta. Kerusi kereta dibalut dengan 

bahan yang mengandungi polimer P. Formula struktur bagi polimer P ditunjukkan dalam 
rajah tersebut. 

 Diagram 1 shows the interior of a car. Car seat wrapped with materials containing 
polymers P. The structural formula for polymer P is shown in the diagram. 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

Rajah / Diagram 1  
 

 
(a) Apakah yang dimaksudkan dengan polimer? 

What is meant by polymer? 
 

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

………………………………………………………………………………………………… 
 [1 mark] 

 
(b) Nyatakan nama polimer P. 

State the name of polymer P. 
 

…………………………………………………………………………………….................. 
 [1 mark] 

 
(c) Lukiskan formula struktur bagi monomer polimer P. 
 Draw the structural formula monomer of polymer P. 

 
 
 
 
 
 
 
 
 
 

[1 mark] 
 
 

Polimer P 

Polymer P 
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(d) Nyatakan satu persamaan dan satu perbezaan antara formula struktur bagi 
polimer P dengan monomernya di  (c). 
State one similarity and one difference between the structural formulae of polymer 
P and its monomer in (c). 

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

 
………………………………………………………………………………………………… 

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

[2 marks] 
 

 
(e) Beg plastik diperbuat daripada polimer sintetik, polietena. 

   Plastic bag is made from a synthetic polymer, polyethene. 
 
(i) Nyatakan nama bagi monomer bagi polietena. 

State the name of the monomer for polyethene. 
 
   ………………………………………………………….……………………....... 

[1 mark] 
 

(ii) Lukis formula struktur bagi monomer itu. 
Draw the structural formula for the monomer. 

 
 
 
 
 
 
 
 
 

[1 mark] 
 

(iii)  Adakah sesuai polietena dilupuskan dengan cara membakarnya? 
Terangkan jawapan anda. 

 Is it suitable for polyethene that composed by burning? Explain your 
answer. 

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

[2 marks] 
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2.   Sebatian P adalah suatu hidrokarbon yang mempunyai formula molekul C3H6. Sebatian 
ini boleh ditukar menjadi polimer Q melalui proses X. 

       Compound P is a hydrocarbon that has molecular formula of C3H6. It can be changed to 
polymer Q by using process X. 

 
(a) Nyatakan nama polimer Q. 

State the name of polymer Q. 
 

 ……………………………………………………………….……………………................... 
[1 mark] 

(b) Lukis formula struktur bagi polimer Q. 
Draw structural formula of polymer Q. 
 

  
 
 
 
 
 

                 [1 mark] 
 

(c) (i)  Nyatakan nama bagi proses X. 
     State the name of process X. 
 

        …………………………………………………….……………………............................. 
               [1 mark] 
 
(ii) Tulis persamaan kimia bagi pembentukan polimer Q daripada sebatian P. 
     Write chemical equation the formation of polymer Q from compound P. 
 
      ………………………………………………………….................................................. 
             [2 marks] 
 

(d) Nyatakan satu kegunaan bagi polimer Q. 
State one use of polymer Q. 
 
………………………………………………………………………………………………….. 
               [1 mark] 
 

(e) Salah satu penggunaan polimer adalah membuat botol plastik dan ia boleh 
menyebabkan pencemaran. Wajarkan penggunaan polimer dalam kehidupan 
seharian. 
One of uses of polymer is to make plastic bottle and it can cause pollution. Justify the 
use of polymer in daily life. 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
             [3 marks] 
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3.  Polimer memainkan peranan yang sangat penting dalam kehidupan kita.  
 Polymer is very important in our life. 
 

(a) Apakah maksud polimer? Nyatakan jenis-jenis polimer dan berikan satu contoh 
bagi setiap jenis polimer yang dinyatakan. 
What is meant by polymer? State the type of polymer and give one example for 
each type of polymer. 
             [5 marks] 
 

(b) Dengan menggunakan satu contoh yang sesuai, terangkan bagaimana polimer 
boleh menyebabkan pencemaran alam sekitar dan cara mengatasinya. 
By using suitable example, explain how the polymer can cause environment 
pollution and way to overcome it.    
             [5 marks] 
           
 

(c) Getah asli juga merupakan sejenis polimer. Nyatakan monomer bagi getah asli. 
Nyatakan satu bahan yang boleh melambat dan mempercepatkan 
penggumpalan lateks, seterusnya terangkan bagaimana bahan-bahan itu dapat 
melambatkan dan mempercepatkan penggumpalan lateks. 
 
Natural rubber is one of polymer. State the monomer of natural rubber. State one 
substance that can slow down and speed up the  coagulation of latex. Next, 
explain how the substance can slow down and speed up the coagulation of latex. 
 
           [10 marks] 
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BAHAN KONSUMER DAN INDUSTRI  
 
1.       Minyak dan lemak merupakan sebahagian daripada keperluan diet manusia. Kedua- 
          duanya merupakan lemak yang terdiri daripada unsur karbon, hidrogen dan oksigen  
          yang terhasil daripada tindak balas antara asid lemak dan gliserol. 
           
          Oils and fats are parts of the dietary requirements for humans. Both consists of  
          element carbon, hydrogen and oxygen which is produced from the reaction between  
          fatty acid and glycerol. 
 
          Rajah 1 menunjukkan formula struktur bagi dua jenis asid lemak. 
          Diagram 1 shows the structure formula of two types of fatty acids. 
 
 

                                
                                                           Rajah 1/ Diagram 1 
 
 
         (a)  Berdasarkan Rajah 1, nyatakan jenis asid lemak A dan asid lemak B. 
               Based of Diagram 1, state the type of fatty acid A and fatty acid B. 
 
                (i)   Asid lemak A / Fatty acid A    :  ……………………………………………………... 
 
                (ii)   Asid lemak B / Fatty acid B   :  ………………………………………………………  

                    [2 marks ] 
 
          (b)   Apakah jenis lemak yang terhasil apabila asid lemak A bertindak balas dengan  
                 gliserol. 
                 What type of fat produced when fatty acid A react with glycerol. 
 
                 ……………………………………………………………………………………………….  

           [1 mark] 
 
 
 
 
 
 
 
 
 

Asid Lemak A 
Fatty acid A 
 
 
 

Asid lemak B 
Fatty acid B 
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           (c)   Minyak masak yang dijual di pasaran mengandungi peratus komposisi lemak  
                  tepu dan lemak tak tepu yang berbeza bergantung kepada kandungan jenis asid  
                  lemak dalam minyak tersebut. 
                  Cooking oil which is sold in the market contains different percentage composition 
                  of saturated fat and unsaturated fat depends on the type of fatty acid content in  
                  the oil. 
 
                (i)   Antara minyak masak yang mengandungi tinggi kandungan asid lemak A  
                      dengan minyak masak yang mengandungi tinggi kandungan asid lemak B,  
                      minyak masak manakah yang paling tidak sesuai digunakan untuk  
                      menggoreng pada suhu yang tinggi 
                      Between cooking oil with high content of fatty acid A  and cooking oil with 
                      high content of fatty acid B, which cooking oil is most not suitable for deep  
                      frying at high temperature. 
 
                      …………………………………………………………………………………………...  

           [1 mark] 
 
               (ii)   Jelaskan jawapan anda di c(i). 
                      Explain your answer in c(i). 
 
                      …………………………………………………………………………………………..  
 
                      …………………………………………………………………………………………..  
 
                      …………………………………………………………………………………………...  

           [3 marks] 
 
        (d)   Inovasi minyak dan lemak menggunakan nanoteknologi telah diaplikasikan dalam  
               industri kosmetik.  
               Oil and fat innovation using nanotechnology have been applied in the cosmetics  
               industry. 
 
               (i)   Apakah yang dimaksudkan dengan nanoteknologi?  
                     What is the meaning of nanotechnology? 
 
                      …………………………………………………………………………………………...  

                                                                                                                                [1 mark] 
 
               (ii)  Terangkan bagaimana penggunaan nanoteknologi dalam losyen penghalang  
                     cahaya matahari dapat bertindak dengan lebih berkesan sebagai penapis UV  
                     pada kulit. 
                     Explain how the use of nanotechnology in sunscreen lotion can act more  
                     effectively as a UV filter on the skin. 
 
                      …………………………………………………………………………………………...  
 
                      …………………………………………………………………………………………..  
 
                       ………………………………………………………………………………………….  

                                                                                                                                [3 marks] 
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2.  (a)   Dialog dalam Rajah 2.1  menunjukkan perbincangan antara pekerja-pekerja  
            sebuah syarikat pengeluar makanan. 
            The following dialogue in Diagram 2.1 shows the discussion in a meeting between  
            the workers of food manufacturing company. 
 
 
 
        
                                         
 
 

                                          
                                                         Rajah / Diagram 2.1 
 

(i)  Berdasarkan perbualan dalam Rajah 2.1, cadangkan nama bagi bahan tambah  
  makanan yang dicadang oleh pekerja-pekerja itu: 

              From the conversations in Diagram 2.1, suggest the name for food additives that  
  suggested by the workers : 

                
               Cik Suzy    :   ……………………………………………………………………………….. 
 
               En Khoo  :  …………………………………………………………………………………  
 
               En Sham :  …………………………………………………………………………………  

                    [3 marks] 
 
        (ii)  Nyatakan kebaikan, keburukan dan kesimpulan anda tentang penggunaan bahan  
              tambah makanan dalam kehidupan seharian. 
              State the advantage, disadvantage and your conclusion about the uses of food 
              additives in daily life. 
 
              Kebaikan / Advantage         :  ……………………………………………………………...  
 
                                                              …………………………………………………………….. 
 
              Keburukan / Disadvantage   :  …………………………………………………………….. 
 
                                                               …………………………………………………………….  
 
             Kesimpulan / Conclusion     :  ………………………………………………………………  
 
                                                             ………………………………………………………………  

           [3 marks]  

Bos: Saya bercadang untuk 
menghasilkan produk  makanan 
terbaru untuk kanak-kanak. 
Boss :  I’m planning to produce a 
new food product for kids. 

 

En Khoo: Oleh sebab 
penghasilan makanan  
secara besar-besaran, 
ianya mesti tahan lama 
dan tidak mudah 
teroksida. 
Mr Khoo: Since the food 
will be produced in larger 
quantity, it must be long 
lasting and not easily 
oxidised. 

 

Cik Suzy : Saya cadangkan 
makanan itu manis tetapi 
rendah kalori. 
Miss Suzy : I suggest the food 
must be sweet but low in 
calories. 

 
En Sham : saya 
setuju. Kanak-kanak 
sangat suka rasa 
buah-buahan. 
Mr Sham : I agree. 
Kids like very much 
food with fruity taste. 
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   (b)   (i)   Seorang budak perempuan yang mengalami jangkitan bakteria telah berjumpa  
                 dengan doktor.  
                 Nyatakan jenis ubat dan satu contoh ubat yang diberikan oleh doktor kepadanya. 
                 A girl with bacterial infection went to see a doctor.  
                 State the type of medicine and one example of medicine that prescribed by the  
                 doctor. 
 
                 Jenis ubat / Type of medicine :   ………………………………………………………..  
 
                 Contoh / Example                   :  …………………………………………………………  

                     [2 marks] 
 
           (ii)   Jadual 2 menunjukkan contoh jenis ubat yang biasa digunakan. 
                  Table 2 shows the example of type of commonly used medicine. 
                            

Contoh 
Example 

Jenis ubat 
Type of medicine 

Aspirin 
Aspirin 

 

Trankuilizer 
Tranquilizer 

 

 

                                                                Jadual /Table 2  
 
                    Lengkapkan Jadual 2. 
                    Complete the Table 2. 

           [2 marks] 
 
           (iii)  Terangkan mengapa aspirin tidak sesuai bagi pesakit gastrik.  
                  Explain why aspirin is not suitable for gastric patient.  
  
                  ………………………………………………………………………………………………  
 
                  ………………………………………………………………………………………………  

           [2 marks] 
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3. (a)  (i)   Rajah 3.1 menunjukkan dua aktiviti yang dijalankan untuk mengkaji keberkesanan  
                 tindakan pencucian sabun dan detergen ke atas sehelai baju dengan kotoran  
                 berminyak. 
                 Diagram 3.1 shows two activities that is conducted to investigate the effectiveness 
                 of cleansing action of soap and detergent on a shirt with oily stain. 
 

Rajah / Diagram 3.1 
                                            
 
           Nyatakan pemerhatian dalam Set I dan Set II. 
           Berdasarkan pemerhatian, banding dan bezakan tindakan pencucian kedua-dua  
           agen pencuci dalam air liat. Terangkan jawapan anda. 
           State the observation for Set I and Set II. 
           From the observation, compare and contrast the cleansing action of the two cleaning  
           agents in hard water. Explain your answer. 

          [6 marks] 
 
 

     (ii)  Bahan-bahan tambah dicampur ke dalam detergen untuk meningkatkan 
           keberkesanan pembersihannya. 
           Nyatakan dua bahan tambah dan nyatakan fungsi setiap bahan tambah itu. 
           Additives are added to the detergent to enhance its cleansing efficiency.  
           State two additives and state the function of each additives. 

                      [4 marks] 
 
 
  (b)   Pencemaran sumber air dapat disebabkan oleh larutlesapan pusat pelupusan sampah 
         atau daripada pembuangan air sisa yang tidak dirawat. Air sisa industri mengandungi 
         bahan kimia serta logam berat seperti merkuri, plumbum dan kuprum yang merbahaya  
         dan sukar untuk diuraikan secara biologi.  Dengan menggunakan teknologi hijau, air  
         sisa industri ini dapat dirawat dengan lebih sistematik agar tidak mencemarkan alam  
         sekitar. 
         Water pollution could possibly be sourced from the leachate of untreated wastewater  
         disposal. Industrial wastewater may contain chemical substances and heavy metals  
         such as mercury, lead and copper which are hazardous and difficult to decompose  
         biologically. By Green Technology, the industrial wastewater can be treated more  
         systematic so that they will not pollute the environment. 
 
         (i)   Apakah yang dimaksudkan dengan teknologi hijau.  

         What is the meaning of green technology.                  
                                                                         [1 mark] 

 
 
 

Set  I II 

 
Pencucian 
dalam air liat 
Cleaning in 
hard water 

 

 

 

 

Kotoran 
berminyak 
Oily stain 

Sabun + Air liat  
Soap + Hard 
water 

Kotoran berminyak 
Oily stain 

Detergen + Air liat  
Detergent + Hard water 
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         (ii)   Jadual 3 menunjukkan senarai radas dan bahan.  
                Table 3 shows the list of apparatus and material. 
 
 
 
 
 

 
                                                                    
                                                            
                                                                Jadual / Table 3 
 

Dengan menggunakan radas dan bahan yang diberikan, huraikan satu aktiviti 
yang boleh dijalankan dalam makmal menggunakan pendekatan teknologi hijau.  
Tujuan aktiviti ini adalah untuk mengkaji bagaimana kaedah elektrolisis atau  
dikenali sebagai proses elektro-penggumpalan boleh digunakan untuk merawat air  
sisa industri. Dalam huraian anda, sertakan 
 

• Gambarajah berfungsi 

• Prosedur 

• Setengah persamaan di katod 
               
 
                By using the apparatus and material given, describe an activity that can be  
                conducted in laboratory using green technology approach. The aim of the activity  
                is to study how the electrolysis method which is also known as electrocoagulation  
                process can be used to treat industrial wastewater. 
                In your description should include the following:  
 

• Functional diagram 

• Procedure 

• Half equation at cathode 
 

[7 marks] 
 

         (iii)  Huraikan secara ringkas ujian kimia bagaimana untuk mengesahkan bahawa  
                sampel air sisa  indusri yang telah dirawat tidak lagi mengandungi ion Cu2+. 
                Describe briefly a chemical test to confirm that in treated industrial wastewater  
                sample has no longer contain Cu2+ ion. 

[2 marks] 
                 
 
 

 

 

 

 

MODUL TAMAT / END OF MODULE 

Dua elektrod karbon, sel kering, wayar penyambung, bikar, 
ammeter, suis, sampel air sisa industri yang mengandungi ion 
Cu2+ . 
Two carbon electrodes, dry cells, connecting wire, beaker, 
ammeter, switch, sample of industrial wastewater that contains of 
Cu2+ ion. 


