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PENTAKSIRAN DIAGNOSTIK AKADEMIK SBP 2016 

SKEMA KERTAS 1 

CHEMISTRY 4541/1 
 

 

1 D  26 C 

2 A  27 B 

3 A  28 A 

4 B  29 A 

5 C  30 C 

6 C  31 A 

7 D  32 D 

8 A  33 D 

9 A  34 B 

10 D  35 A 

11 C  36 C 

12 D  37 C 

13 B  38 C 

14 C  39 C 

15 C  40 B 

16 A  41 C 

17 D  42 B 

18 B  43 D 

19 B  44 D 

20 A  45 D 

21 D  46 C 

22 A  47 A 

23 D  48 A 

24 B  49 C 

25 B  50 B 
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PENTAKSIRAN DIAGNOSTIK AKADEMIK SBP 2016 

SKEMA KERTAS 2 
CHEMISTRY 4541/2 

 

Question Answer Mark 

1 (a) (i) [Able to write the electron arrangement of atom Y correctly] 

 

Answer: 

2.8.7/ 2,8,7 

(r: 2:8:7) 

 

 

1 

  (ii) [Able to state the period of atom Y correctly] 

 

Answer: 

Period 3 

 

 

 

1 

  (iii) [Able to give a reason correctly] 

 

Sample answer; 

Have 3 shell occupied electrons 

 

 

 

1 

  (iv)  [Able to write the formula of Z ion correctly] 

 

Answer: 

Z
2+

 

 

 

 

1 

  (v) [Able to state the nucleon number of atom Z correctly] 

 

Answer: 

40 

 

 

 

1 

 (b) (i) [Able to write the molecular formula of niacin correctly] 

 

Answer: 

C5H5NCOOH/ C6H6NO2 

 

 

 

1 

  (ii) [Able to state the type of particle in niacin correctly] 

 

Answer: 

molecule 

 

 

 

1 

  (iii) [Able to calculate the number of mole of niacin correctly] 

 

Answer; 

Molar mass/ Relative molecular mass of niacin 

= 12(6) + 1(6) + 14 + 1(2) = 124 

Mol of niacin = 
124

5
= 0.04 mol 

 

 

 

 

1 

 

1 

  Total 9 
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Question Answer Mark 

2 a) [Able to define number 35 as proton number  correctly] 

 

Answer: 

Proton number // Number of proton 

                 

 

 

 

1 

 b) [Able to state the number of valence electron correctly] 

 

Answer: 

7  

              

 

 

 

1 

 c) i)   [Able to compare the size of chlorine atom and bromine atom 

correctly] 

 

Sample answer: 

Size of bromine atom is bigger than chlorine  

 

 

 

 

 

1 

  iii) [Able to explain why bromine atom is bigger than chlorine atom 

correctly] 

 

Sample answer: 

1. Proton number of bromine atom is bigger than chlorine 

2. The number of shell occupied with electron in bromin atom is 

more than chlorine atom 

1 

1 

 d) [Able to draw the electron arrangement of the compound correctly] 

 

Answer: 

 

 

          
 

 

 Correct number of shell and electrons for both ions 

 Correct symbol and charge 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

1 

 e) (i) [Able to state the observation correctly] 

 

Sample answer: 

Blue litmus paper turns to red 

 

 

 

1 

 

 

 

+ - 

Na 
Cl 
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  (ii) [Able to give a reason correctly] 
 

Sample answer: 

Acidic solution is formed 

 
 

 

1 

   Total 9 

 

Question Answer Mark 

3 a) [Able to state the function of cell Q correctly] 

 

Sample answer: 

As a power supply//batteries// chemical cell 

 

 

 

1 

 b) [Able to suggest the substance X and solution Y correctly] 

 

Sample answer: 

X : Copper/Silver ( any metal less electropositive than zinc) 

Y : Copper(II) sulphate/ Copper(II) nitrate/ copper(II) chloride 

       

 

 

 

1 

1 

 c) (i) [Able to write half-equation correctly] 

 

Answer: 

2H
+
   +   2 e     H2 

 

 

 

1 

  (ii) [Able to describe briefly a chemical test to confirm the gas 

produce correctly] 

 

Sample answer: 

1. Place the lighted wooden splinter at the mouth of the test 

tube 

2. ‘pop’ sound produced 

 

 

 

 

1 

1 

 d) (i) [Able to draw the arrangement of atoms in the alloy of copper 

correctly] 

 

Answer: 

 

 

 

 

 Correct arrangement of atoms 

 Correct label 

 

 

 

 

 

 

 

1 

1 

 

Foreign atom 

Copper atom 
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  (ii) [Able to explain the hardness of the alloy correctly] 
 

Sample answer: 

1. Zinc/Tin atom and copper atom have different size 

2. Zinc/Tin atom disrupts the orderly arrangement of copper 

atom// The layer of copper atoms not easy to slide over 

each other 

 
 

 

1 

 

1 

  Total 10 

 

 

Question Answer Mark 

4 a) (i) [Able to state the soluble salt correctly] 

 

Answer: 

Magnesium nitrate// copper(II) sulphate 

 

 

 

1 

  (ii) [Able to write chemical formula of the soluble salt correctly] 

 

Answer: 

Mg(NO3)2 /CuSO4 

 

 

 

1 

  (iii) [Able to state the colour of the soluble salt correctly] 

 

Answer: 

White // Blue 

 

 

 

1 

 (c) (i) [Able to state the observation correctly] 

 

Answer: 

Brown solid when hot and yellow when cold is formed 

 

 

 

1 

  (ii) [Able to write the chemical equation correctly] 

 

Answer: 

PbCO3 → PbO + CO2 

 

 

 

1 

  (iii) [Able to calculate the volume of CO2 released correctly] 

 

Answer: 

Mol PbCO3 = 26.7/267 

                     = 0.1 

 

Based on equation; 

1 mole of PbCO3 produced 1mol of CO2 

0.1 mole of PbCO3 will produce 0.1 mole of  CO2 

 

Volume of CO2 = 0.1 x 24  

                          = 2.4 dm
3
 // 2400 cm

3
 

 

 

 

 

 

1 

 

 

 

 

 

 

1 



SULIT  4541 KIMIA 2016 

5 
 

 (d) [Able to describe briefly the verification of anion present in sulphate salt  
correctly] 

 

Answer: 

 Dissolve copper(II) sulphate in water//Pour 2 cm
3
 copper(II) 

sulphate solution into a test tube 

 Add barium nitrate/barium chloride solution into the test tube 

 White precipitate is formed   
 

 
 

 

 

1 

1 

 

1 

  Total 10 

 

 

Question Answer Mark 

5 (a) (i) [Able to state the meaning of isomer correctly] 

 

Sample answer: 

Isomers are compounds with the same molecular formula but 

different structural formula 

 

 

 

 

1 

  (ii) [Able to state the name of the compounds by using IUPAC 

nomenclature correctly] 

 

Answer: 

P: Butan-1-ol 

Q: Butan-2-ol 

 

 

 

 

 

1 

1 

  (iii) [Able to draw the structural formula for another isomer of the 

carbon compound correctly] 

 

Answer: 

 

                   

                  

       

 

 

 

 

 

 

 

 

 

 

1 

 (b) (i) [Able to write a balance chemical equation for the reaction 

involve correctly] 

 

Answer: 

C4H9OH  +  6O2  →  4CO2   +  5H2O 
 

1. Correct chemical formula for reactants and products 

 

 

 

 

 

 

1 

C C C 

CH3 

H H H 

H 

H H 

OH 
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2. Balance chemical equation 1 

  (ii) [able to describe briefly a confirmatory test for the gas released 

correctly] 

 

Sample answer: 

1. Flow the gas into lime water 

2. Lime water turns chalky//cloudy 

 

 

 

 

 

1 

1 

 c) [able to calculate the empirical formula of compound R correctly] 

 

Answer: 

Element C H 

Mass, % 85.7 14.3 

Number of mole 85.7/12 

=7.14 

14.3/1 

=14.1 

Ratio 1 2 

 

Empirical formula of R = CH2 

 

 

 

 

 

 

 

 

1 

1 

 

 

1 

  Total 11 

 

Question Answer Mark 

6 (a) (i) [Able to state the negative terminal correctly] 

 

Sample answer: 

Carbon X 

 

 

 

 

1 

  (ii) [Able to state the role of bromine water correctly] 

 

Answer: 

Oxidising agent 

 

 

 

1 

 

  (iii) [Able to explain why bromine water act as oxidising agent 

correctly] 

 

Sample answer: 

1. Bromine undergoes reduction 

2. Oxidation number of bromine decreased from 0 to -1 

//Bromine atom receive electron to form bromide ion 

 

 

 

 

 

1 

 

1 

 (b) [Able to draw the arrow to show the direction of electron flow correctly] 

 

Sample answer: 

 

 

 

 

 

> 
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> 
 

 

 
 

 

1 

 c) [able to describe briefly a chemical test to identify cation present  

correctly] 

 

Sample answer: 

1. Add NaOH solution // ammonia aqueous in excess// add 

potassium hexacyanoferrate(III)//potassium thiocyanate solution 

2.  Brown precipitate which cannot dissolve in excess NaOH/ 

NH3(aq)// Dark blue precipitate// Blood red coloration 

 

 

 

 

 

 

 

1 

 

1 

 d) [able to write the overall ionic equation correctly] 

 

Answer: 

 

2Fe
2+

 + Br2 → 2Fe
3+

 + 2Br
- 

 

 Correct formula reactants and products 

 Balanced equation 
 

 

 

 

 

 

 

 

1 

1 

 

 

1 

 e) [Able to draw a labelled diagram for the apparatus set-up to show the 

electron transfer at a distance correctly] 

 

Sample answer; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Carbon X 
Karbon X 

Carbon Y 
Karbon Y 

Iron(II) sulphate solution 
Larutan ferum(II) sulfat 

Bromine water 
Air bromin 

Dilute sulphuric acid 
Asid sulfurik cair 
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 Functional diagram 

 Correct label 
 

 

 
 

 

 

 

 

 

 

 

 

 

1 

1 

  Total 11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sodium iodide solution 

Dilute sulphuric acid 

Acidified potassium 

manganate(VII) solution 

Carbon 
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MARKING SCHEME CHEMISTRY PAPER 2  

SECTION B 

Question Answer Sub Total 

7 (a) [able to give explanation on given situation correctly] 

 

Sample answer; 

P1: Ice cube has low melting and point// molecules in ice cube are held by weak 

intermolecular force of attraction. 

P2: Less heat energy needed to overcome the weak force of attraction. 

P3: Salts has high melting point// ions in salt are attracted by a strong electrostatic 

force of attraction. 

P4: Lots of heat energy needed to overcome the strong force of attraction.  

 

 

 

 

 

1 

1 

 

1 

1 

 

 

 

 

 

 

 

 

4 

 (b) [able to name the type of bond for the compounds in Diagram 7 and explain the 

formation of the compound correctly] 

 

Sample answer; 

P1: Ice cube: covalent bond 

P2: Salt: ionic bond 

P3: Electron arrangement of hydrogen atom is 1,  

P4: Electron arrangement of oxygen atom is 2.6 

P5: Two hydrogen atoms share a pair of electron with one oxygen atom// one 

oxygen atom shares two pairs of electron with two hydrogen atoms 

P6: to achieve stable duplet// octet electron arrangement 

P7: Sodium atom has the electron arrangement of 2.8.1. 

P8: Electron arrangement of chlorine atom is 2.8.7 

P9: Sodium atom releases one electron to form sodium ion/ Na
+
. 

P10: Chlorine atom receives one electron to form chloride ion/ Cl
-
. 

P11: to achieve stable octet electron arrangement 

P12: Sodium ion/ Na
+
 and chloride ion/ Cl

-
 are attracted by a strong electrostatic 

force of attraction.  

 

 

 

 

 

1 

1 

1 

1 

 

1 

1 

1 

1 

1 

1 

1 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Max: 

10 

 (c) i. [able to suggest solvent W and solvent X correctly] 

 

Sample answer; 

Solvent W: water 

Solvent X: tetrachloromethane/ methylbenzene/ diethyl eter/ cyclohexane 

[a: suitable organic solvent]  

 

 

 

1 

 

1 

 

 

 

 

 

 

2 

  ii. [able to explain the differences in the properties of the salt in solvent W and 

solvent X] 

 

Sample answer; 

PI: Table salt/ sodium chloride can conduct electricity in solvent W  

P2: Table salt/ sodium chloride in solvent W exists as free moving ions  

P3: Table salt/ sodium chloride in solvent X cannot conduct electric. 

P4: Table salt/ sodium chloride in solvent X has no free moving ions/ ions in 

a fix position/Table salt cannot dissolve in solvent X 

 

 

 

 

1 

1 

1 

 

1 

 

 

 

 

 

 

 

 

4 

   Total  20 https://cikguadura.wordpress.com
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8 (a) i. [able to state the name of acid  X and alkali Y correctly] 

 

Sample answer; 

Acid X: Sulphuric acid 

Alkali Y: Sodium hydroxide // potassium hydroxide 

 

 

 

1 

1 

 

 

 

 

2 

 

  ii. [able to explain why at the end point of titration,  ammeter still give the 

reading correctly] 

 

Sample answer; 

P1: still have free moving ions in the beaker 

P2: the ions carried the electric current 

 

 

 

 

1 

1 

 

 

 

 

 

2 

 

 (b) i. [able to write the chemical equation for the reaction correctly] 

 

Answer; 

NaOH + NH4Cl  NaCl + H2O + NH3 

 

 Correct formula of reactants 

 Correct formula of products 

 

 

 

 

 

 

1 

1 

 

 

 

 

 

 

2 

  ii. [able to calculate the mass of ammonium chloride correctly] 

 

Sample answer; 

P1: mol NaOH = 
(   )(  )

    
 = 0.0025 mol 

 

P2: Mol of NH4Cl = 
 

    
 = 0.056 mol 

 

P3: From the equation: 

1 mol NaOH react with 1 mol NH4Cl 

0.0025 mol mol NaOH react with 0.0025 mol NH4Cl 

 

P3: Mol of NH4Cl that has not been reacted: 

0.056 – 0.0025 = 0.0535 mol 

 

P4: Mass of NH4Cl that has not been reacted: 

0.0535 x 53.5 = 2.862 gram 

 

 

 

1 

 

1 

 

 

 

1 

 

 

1 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Max 4 

 

 (c) i. [able to state the name of acid P and acid Q correctly] 

 

Sample answer; 

Acid P : ethanoic acid (any name of weak acid) 

Acid Q : hydrochloric acid // nitric acid // sulphuric acid (any name of  

               strong acid) 

 

 

 

 

1 

 

1 

 

 

 

 

 

2 
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  ii. [able to explain why the reaction between acid P with calcium carbonate 

and the reaction between acid Q with calcium carbonate give different 

observations correctly] 

 

Sample answer; 

 

P1: Acid P/ ethanoic acid is a weak acid/ ionises partially in water 

P2: produce low concentration of hydrogen ions/ H
+
. 

P3: release low volume of carbon dioxide gas 

P4: Low rate of reaction 

P5: Acid Q/ Nitric acid/ hydrochloric is a strong acid// ionises completely in 

water 

P6: produce high concentration of hydrogen ions/ H
+
. 

P7: release more volume of carbon dioxide gas 

P8: High rate of reaction 

 

 

 

 

 

 

1 

1 

1 

1 

1 

 

1 

1 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 

   Total  20 
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SECTION C 

 

Question Answer Sub Total 

9 (a) [able to calculate the mass of ethanol correctly] 

 

Sample answer; 

P1: Heat released = 200g  4.2 Jg
-1o

C
-1

   50
o
C 

P2:                       = 42 000 J // 42 kJ 

P3: Number of moles of ethanol =   42÷1376 

     = 0.0305 

P4: Mass of ethanol = 0.0305 × 46 g// =  1.403//1.4 g 

 

 

 

1 

1 

 

1 

1 

 

 

 

 

 

 

 

4 

 

 (b) i. [able to state the differences between Experiment I and Experiment II in 

terms of type of reaction and energy contents correctly] 

 

Sample answer; 
 

 Experiment I Experiment II 

Type of reaction Exothermic Endothermic 

Energy contents Total energy contents of  

products is lower than 

total energy content of 

reactants.     

Total energy contents of  

products is higher than 

total energy content of 

reactants.     

 

 

 

 

 

 

1+1 

 

 

 

1+1 

 

 

 

 

 

 

 

 

 

 

4 

 

 

  ii. [Able to draw the energy level diagram correctly] 

 

Answer; 

 

 

 

 

 

 

 

 

 

 

 

P1: correct energy level of reactants and products 

P2: Correct chemical equation and ∆H 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

Energy/ kJ 

CuO + H2SO4 

CuSO4 + H2O 

∆H = -x kJ mol
-1
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  [able to describe the experiment to determine the heat of precipitation of barium 

sulphte correctly] 

 

Sample answer; 

 

Procedure: 

1. 50 cm
3
 of 0.5 mol dm

-3
 sulphuric acid solution is measured and poured into a 

polystyrene cup.  

2. 50 cm
3
 of 0.5 mol dm

-3
 calcium nitrate solution is measured and poured into 

another polystyrene cup.  

3. The initial temperature of sulphuric acid and calcium nitrate solution is 

measured and recorded after few minutes.        

4. Calcium nitrate solution is poured into sulphuric acid solution quickly 

5. The mixture is stirred with a thermometer.     

6. The highest temperature achieved by the mixture is recorded.   

 

Observation: 

White precipitate/solid is formed 

     

Chemical equation: 

Ca(NO3)2  +  H2SO4   2HNO3   +  CaSO4 

 

Results: 

Initial temperature of silver nitrate solution (
o
C) T1 

Highest temperature of the reaction mixture(
O
C) T2 

Temperature change (
o
C) T2-T1= Td 

 

Calculation: 

P1: Number of moles of Cu atoms formed = number of moles of H2SO4  

                      = 
1000

50
5.0   = 0.025mol  

  

P2: Heat given out in the reaction  = mc 

       = 50g  4.2 Jg
-1o

C
-1

   Td 

       = Q kJ      

P3: The heat of displacemet of copper by magnesium, H = ─
025.0

Q
/ -XkJmol

-1
  

 

 

 

 

 

 

 

1 

 

1 

 

1 

1 

1 

1 

 

 

1 

 

 

1 

 

 

 

 

 

1 

 

 

 

 

 

1 

 

 

 

 

1 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Max: 

10 

   Total  20 

 

 

 

 



SULIT  4541 KIMIA 2016 

14 
 

10 (a) i. [able to  identify metal Q correctly] 

 

Answer; 

Q: Magnesium/ Mg// Zinc/ Zn// Aluminium / Al// Iron/ Fe 

 

 

 

1 

 

 

 

1 

 

  ii. [able to explain the difference in rate of reaction for Experiment I and 

Experiment II based on collision theory correctly] 

 

Sample answer; 

 

P1: Experiment in set II has higher rate of reaction than set I. 

P2: The concentration of nitric acid is higher. 

P3: The number of hydrogen ions per unit volume of acid is higher. 

P4: The frequency of collision between hydrogen ions and Q atoms is higher. 

P5: The frequency of effective collision is higher. 

[or vice-versa] 

 

 

 

 

 

1 

1 

1 

1 

1 

 

 

 

 

 

 

 

 

 

 

5 

 

  iii. [able to describe the experiment to compare the rate of reaction of 

Experiment  I and Experiment  II correctly] 

 

Sample answer; 

Procedure: 

1. Fill water half-full in a basin. Fill water in a burette and invert it over water 

in a basin.   

2. Record the initial burette reading.  

3. Measure 25 cm
3
 of 0.5 mol dm

-3
 nitric acid and pour into a conical flask. 

4. Weigh 5 g of metal Q powder and quickly put in a conical flask. 

5. Connect the stopper with a delivery tube immediately into the burette. 

6. At the same time start the stopwatch and shake the conical flask. 

7. Record the burette reading at interval of 30 seconds until the reaction 

complete. 

8. The experiment is repeated by using 25 cm
3
 of 1.0 mol dm

-3
 nitric acid. 

 

 

 

Interpreting data: Graph of volume of hydrogen gas against time  

 

 

 

 

 

    

 

 

 

 

 

 

 

P1: Correct label of axes with unit. 

P2: Correct curve for Set/ Experiment I and Set/ Experiment II with label. 

 

 

 

 

 

 

1 

1 

1 

1 

1 

1 

1 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10 

Time/ s 

Volume of H2/ cm3 

Exp 2 

 

Exp 1 
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 (b) i. [able to identify the most unhealthy carbonated drink and state the reason 

correctly] 

 

Sample answer; 

P1: Z 

P2: Concentration of acid // hydrogen ions is the highest / lemonade contains 

acid 

 

 

 

 

1 

 

1 

 

 

 

 

 

 

2 

  ii. [able to state two effects of consuming carbonated drink to our health 

correctly] 

 

Sample answer; 

1.  Diabetes 

2.  Tooth decay 

3.  Stomach ulcer 

[any two correct answers] 

 

 

 

 

1 

1 

1 

 

 

 

 

 

 

Max 2 

   Total  20 
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PENTAKSIRAN DIAGNOSTIK AKADEMIK SBP 2016 

SKEMA KERTAS 3 
CHEMISTRY 4541/3 

 

Q RUBRIC  SCORE 

1(a) [Record reading] 

Able to record all the temperature accurately with one decimal place and correct 

unit. 

Berupaya merekodkan semua suhu dengan jitu dengan satu titik perpuluhan dan unit 

yang betul. 

 

Sample answer : 

 

Experiment 1 

 

Initial temperature of hydrochloric acid/ suhu awal asid hidroklorik   = 27.0
o
C 

Initial temperature of potassium hydroxide solution/ suhu awal larutan kalium 

hidroksida   = 27.0
o
C 

Highest temperature of mixture / suhu tertinggi campuran = 40.0
 o
C 

Temperature change / perubahan suhu = 13.0
 o
C 

 

Experiment II 

 

Initial temperature of ethanoic acid/ suhu awal asid etanoik   = 27.0
o
C 

Initial temperature of potassium hydroxide solution/ suhu awal larutan kalium 

hidroksida   = 27.0
o
C 

Highest temperature of mixture / suhu tertinggi campuran = 38.0
 o
C 

Temperature change / perubahan suhu = 11.0
 o
C 

 

 

 

3 

  Able to record all the temperature accurately with one decimal place without unit//  

Able to record all the temperature with a correct unit but without one decimal 

place 

Berupaya  merekodkan  semua suhu dengan jitu dengan satu tempat perpuluhan 

tanpa unit// 

Berupaya merekodkan semua suhu dengan unit  yang betul tetapi tanpa satu tempat 

perpuluhan.  

 

 

 

2 

 Able to record four temperatures correctly. 

Berupaya merekodkan empat suhu dengan betul. 

 

1 

 No response or wrong response 

Tiada jawapan atau jawapan salah 

 

0 

 

https://cikguadura.wordpress.com



2 
 

 

 RUBRIC SCORE 

1(b) [Tabulating data] 

Able to construct a table accurately with with the following aspects: 

(i) Three columns with correct quantities and unit;   

(ii) Correct all reading of temperature with one decimal place 

Berupaya membina jadual dengan jitu mengikut aspek berikut : 

(i) Tiga lajur dengan kuantiti dan unit yang betul 

(ii) Semua bacaan suhu betul dengan satu titik perpuluhan 

 

Sample answer : 

Experiment 

Eksperimen  

 I II 

Initial temperature of acid, 
o
C 

Suhu awal asid, oC 

27.0 27.0 

Initial temperature of potassium hidroxide 

solution, 
o
C 

27.0 27.0 

Highest temperature of mixture, 
o
C 

Suhu tertinggi campuran, oC 

40.0 38.0 

Change of temperature, 
o
C 

Perubahan suhu, oC 

13.0 11.0 

 

 

 

 

3 

  

Able to construct a less accurate table that contain: 

1 Titles without unit 

2 All readings  

Berupaya untuk membina jadual kurang tepat yang mengandungi : 

1. Tajuk tanpa unit 

2. Semua bacaan suhu 

 

Sample answer: 

 Experiment 

Eksperimen 

 I II 

Initial temperature of acid 

Suhu awal asid 

27 27 

Initial temperature of potassium hidroxide 

solution 

27 27 

Highest temperature of mixture 

Suhu tertinggi campuran 

40 38 

Change of temperature 

Perubahan suhu 

13 11 

 

 

 

 

2 

  

Able to construct a table with at least two title  

Berupaya membina jadual dengan sekurang-kurangnya dua tajuk 

 

 

1 

 No response or wrong response. 

Tiada jawapan atau jawapan salah. 

0 
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Q RUBRIC SCORE 

1(c) [Identify variables] 

Able to state all  three variables correctly 

Berupaya menyatakan ketiga-tiga pemboleh ubah dengan betul 

 

Sample answer: 

Manipulated variable   :  type of acids   

Pemboleh ubah dimanipulasi : Jenis asid      

Responding variable    :   heat of neutralisation 

Pemboleh ubah bergerakbalas : haba peneutralan 

Constant variable        :   size of polystyrene cup// polystyrene cup  // concentration and 

volume of  potassium hydroxide solution 

Pemboleh ubah dimalarkan : saiz cawan polistrene// cawan polistirena // kepekatan   

                                              dan isipadu larutan kalium hidroksida 

 

 

3 

 Able to state any two variables correctly 

Berupaya menyatakan mana-mana dua pemboleh ubahh dengan betul 

 

 

2 

 Able to state any one variables correctly 

Berupaya menyatakan mana-mana satu pemboleh ubah dengan betul 

 

 

1 

 No response or wrong response 

Tiada jawapan atau jawapan salah 

 

 

0 
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 RUBRIC SCORE 

1(d) [Making hypothesis] 

Able to state the relationship between manipulated variable and responding 

variable with direction correctly 

Berupaya untuk menyatakan perhubungan antara pemboleh ubah dimanipulasi dan 

pemboleh ubah bergerakbalas dengan arah yang betul  
 

Sample answer : 
 

The reaction between a strong acid and strong alkali produce a greater heat of 

neutralization than the reaction between a weak acid and strong alkali.// 

Tindak balas antara asid kuat dan alkali kuat menghasilkan haba peneutralan yang 

lebih tinggi daripada tindak balas di antara asid lemah dan alkali kuat// 
 

The reaction between hydrochloric acid and potassium hydroxide produce a greater heat 

of neutralization than the reaction between ethanoic acid and potassium hydroxide// 

Tindak balas antara asid hidroklorik  dan kalium hidroksida  menghasilkan haba 

peneutralan yang lebih tinggi daripada tindak balas di antara asid etanoik dan kalium 

hidroksida// 
  

 

 

3 

 Able to state the relationship between one type of acid with the responding 

variable//  

Able to state the relationship between the type of acid with the heat of 

neutralisation correctly but in a wrong direction. 

Berupaya menyatakan perhubungan di antara satu jenis asid dengan pemboleh ubah  

bergerakbalas//  

Berupaya menyatakan hubungan antara jemis asid dan haba peneutralan tetapi pada 

arah yang salah. 
 

Sample answer : 
 

The reaction between a strong acid and strong alkali produce a greater heat of 

neutralization// 

Tindak balas antara asid kuat dan alkali kuat menghasilkan haba peneutralan yang 

lebih tinggi // 

The reaction between hydrochloric acid and potassium hydroxide produce a greater heat 

of neutralization// 

Tindak balas antara asid hidroklorik  dan kalium hidroksida  menghasilkan haba 

peneutralan yang lebih tinggi // 

The heat of neutralization between a strong acid and a strong alkali is greater than the 

heat of neutralization between a weak acid and a strong alkali// 

Haba peneutralan antara asid kuat dan alkali kuat lebih tinggi daripada haba 

peneutralan antara asid lemah dan alkali kuat. 

 

 

 

 

2 

 Able to state an idea of the hypothesis 

Berupaya menyatakan idea hipotesis 
 

Sample answer : 
 

Heat of neutralization changes / increase 

Haba peneutralan berubah / meningkat 

1 

 No response or wrong response 0 
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Tiada jawapan atau jawapan salah 
 

 

 RUBRIC SCORE 

1(e) [Making observations and inferences] 

Able to state 3 observations and its respective inferences correctly 

Berupaya menyatakan 3 pemerhatian dan 3 inferens yang sepadan dengan betul 

 

 Observations 

Pemerhatian 

Inferences 

Inferens 

1 Temperature increase// polystyrene 

cup becomes warmer 

Suhu meningkat// Cawan polistirena 

menjadi panas  
 

Exothermic reaction// heat released 

Tindak balas eksotermik// Haba 

dibebaskan 

 

2 The vinegar smell of ethanoic acid 

disappear 

Bau cuka asid etanoik hilang 
 

Ethanoic acid is neutralised 

Asid etanoic telah dineutralkan 

 

3 A colourless mixture of solution is 

obtained 

Campuran larutan tidak berwarna 

terbentuk  

Salt solution ad water is formed 

Larutan garam dan air terbentuk 

 

 

6 

 Able to state 3 observations and  2 respective inferences correctly 

Berupaya menyatakan 3 pemerhatian dan mana-mana 2 inferens yang sepadan 

dengan betul 

 

5 

 Able to state 3 observations and  1 respective inference correctly//  

Able to state any 2 observations and  2 respective inferences correctly 

Berupaya menyatakan 3 pemerhatian dan 1 inferens yang sepadan dengan betul// 

Berupaya menyatakan mana-mana 2  pemerhatian dan 2 inferens yang sepadan 

dengan betul 

 

4 

 Able to state 3 observations correctly// 

 Able to state any 2 observations and  1 respective inference correctly 

Berupaya menyatakan 3 pemerhatian  dengan betul//  

Berupaya menyatakan mana-mana 2  pemerhatian dan 1 inferens yang sepadan 

dengan betul 

 

 

3 

 Able to state any 2 observations correctly//  

Able to state any 1 observation and  1 respective inference correctly 

Berupaya menyatakan mana-mana 2 pemerhatian  dengan betul// Berupaya 

menyatakan mana-mana 1  pemerhatian dan 1 inferens yang sepadan dengan betul 

 

 

2 

 Able to state any 1 observation correctly 

Berupaya menyatakan mana-mana 1 pemerhatian  dengan betul 

 

1 

 No response or wrong response 

Tiada jawapan atau jawapan salah 

 

0 
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 RUBRIC SCORE 

1(f) [Interpreting data] 

Able to calculate the heat of neutralisation for experiment I correctly with unit 

Berupaya menghitung haba peneutralan bagi eksperimen I dengan betul dan berunit 

 

Sample answer : 

 

Step 1 : Heat released = mcƟ 

                                   = 100  x 4.2   x 13 

                                    = 5460 J 

 

Step 2 : Number of mole of sodium hydroxide = MV/1000 

                                                                           = (2.0 x 50)/1000 
 

                                                                           = 0.1 mol 

 

Step 3 : 0.1 mol of water formed releases 5460 J heat energy 

 

Step 4 : 1.0 mol of water formed releases = heat released / number of mole 

                                                                            = 5460 J / 0.1 mol  

                                                                            = 54600 J 

 

Step 5 : Heat of neutralisation = - 54.60 kJmol
-1

 

 

 

3 

 Able to calculate the heat of neutralisation for experiment I correctly with the 

following steps : Step 1, 2 and 5 

Berupaya mengira haba peneutralan untuk eksperimen 1 dengan betul mengikut 

langkah-langkah berikut : Langkah 1,2 dan 5 

 

 

2 

 Able to state the idea of calculation of heat of neutralization( any 2 steps) 

Berupaya menyatakan idea pengiraan haba peneutralan ( Mana-mana 2 langkah) 

 

1 

 No response or wrong response 

Tiada jawapan atau jawapan salah 

 

0 
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 RUBRIC SCORE 

1(g) 
[Define operationally] 

Able to state the operational definition for the heat of neutralisation correctly. Able 

to describe the following criteria 

(i) What do you do:  Acid is added into alkali solution to produce 1 mol of 

water 

(ii) What do you observed: temperature rises 

Berupaya menyatakan definasi secara operasi bagi haba peneutralan dengan betul. 

Berupaya menghuraikan kriteria berikut: 

(i)         Apa yang anda lakukan : Acid ditambahkan ke dalam arutan alkali untuk 

menghasilkan1 mol air 

(ii)        Apa yang anda perhatikan: Suhu meningkat 

 

Sample answer : 
 

The temperature rises when acid is added into alkali solution to produce 1 mol of water  

Suhu meningkat apabila asid dimasukkan ke dalam larutan alkali untuk menghasilkan 1 

mol air 

 

 

 

 

 

 

 

 

3 

 Able to state the operational defination incompletely// 

Able to state the either criteria (i) or (ii) 

Berupaya menyatakan definasi secara operasi dengan tidak lengkap// 

Berupaya menyatakan salah satu kritiria (i) atau (ii) 

Sample answer: 

Temperature rises when acid is added into alkali solution// 

Temperature rises// 

Acid is added into alkali solution 

Suhu meningkat apabila asid dimasukkan ke dalam larutan alkali //  

Suhu meningkat//  

Asid dimasukkan ke dalam larutan alkali 

 

2 

 Able to state the idea of the heat of neutralization 

Berupaya menyatakan idea haba peneutralan 

 

Sample answer : 

 

Heat changes//  

reaction between acid and alkali 

Perubahan haba// 

tindak balas antara asid dan alkali 

1 

 No response or wrong response 

Tiada jawapan atau jawapan salah 

 

0 
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 RUBRIC SCORE 

1(h) [State the relationship] 

Able to state the relationship between type of acid and heat of neutralization 

correctly. 

Berupaya menyatakan hubungan di antara jenis asid dan haba peneutralan dengan 

betul. 
 

Sample answer : 
 

The heat of neutralization of weak acid (ethanoic acid) and strong alkali (potassium 

hydroxide) is less than the heat of neutralization of strong acid (hydrochoric acid) and 

strong alkali ( potassium hydroxide)// 

The heat of neutralization of strong acid (hydrochoric acid) and strong alkali ( potassium 

hydroxide) is higher than the heat of neutralization of weak acid (ethanoic acid) and 

strong alkali (potassium hydroxide). 
 

Haba peneutralan asid lemah (asid etanoik) dan alkali kuat (kalium hidroksida) kurang 

daripada haba peneutralan asid kuat (asid hidroklorik) dan alkali kuat (kalium 

hidroksida)// 

Haba peneutralan asid kuat (asid hidroklorik) dan alkali kuat (kalium hidroksida) lebih 

tinggi daripada haba peneutralan asid lemah (asid etanoik) dan alkali kuat (kalium 

hidroksida). 
 

 

 

3 

 Able to state the relationship between one type of acid with heat of neutralization. 

Berupaya menyatakan perhubungan di antara satu jenis asid dengan haba 

peneutralan. 
 

Sample answer : 
 

The heat of neutralization of weak acid (ethanoic acid) and strong alkali (potassium 

hydroxide) is lesser// 

The heat of neutralization of strong acid(Hydrochoric acid) and strong alkali (potassium 

hydroxide) is greater. 

Haba peneutralan asid lemah (asid etanoik) dan alkali kuat (kalium hidroksida)lebih 

rendah//  

Haba peneutralan asid kuat (asid hidroklorik) dan alkali kuat (kalium hidroksida) lebih 

tinggi. 

 

2 

 Able to state the idea of the relationship between type of acid and heat of 

neutralisation. 

Berupaya menyatakan idea bagi hunbungan atara jenis asid dengan haba 

peneutralan. 
 

 

1 

 No response or wrong response 

Tiada jawapan atau jawapan salah 
 

0 
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 RUBRIC SCORE 

1(i) [Predict] 

Able to predict the temperature change accurately with a correct unit 

Berupaya meramalkan perubahan suhu dengan tepat dengan unit yang betul 
 

Sample answer : 
 

[9.0 – 10.0]
o
C 

 

 

3 

 Able to predict the temperature change accurately without unit. 

Berupaya meramalkan perubahan suhu dengan tepat tanpa unit. 
 

Sample answer : 
 

9.0 – 10.0//  

Less than 11.0
o
C// 

Kurang daripada 11.0o
C 

2 

 Able to give an idea to predict the temperature. 

Berupaya untuk memberi idea untuk meramalkan suhu.  
 

Sample answer : 
 

[<9.0]
o
C// <9.0 

[reject: 7.0
o
C and below] 

 

1 

 No response or wrong response 

Tiada jawapan atau jawapan salah 
 

0 

 

 RUBRIC SCORE 

1(j) [Classify]  

Able to classify the acids into acid ionise completely in water and acid ionise prtially 

in water. 

Berupaya mengelaskan asid kepada asid yang mengurai dengan lengkap dan asid 

yang mengurai dengan separa dalam air 
 

Sample answer : 
 

Acid ionise completely 

Asid mengurai dengan lengkap 

Acid ionise partially 

Asid mengurai dengan separa 

W X 

Z Y 
 

# Score 1 if classification is reverse 

# Skor 1 jika pengelasan terbalik 
 

 

 

3 

 

 

 

 

 

 

 

 

 Able to classify at least 3 acids correctly 

Berupaya mengelaskan sekurang-kurangnya 3 asid dengan betul 
 

2 

 Able to classify at least 2 acids correctly 

Berupaya mengelaskan sekurang-kurangnya 2 asid dengan betul 
 

1 

 No response or wrong response 0 
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Tiada jawapan atau jawapan salah 
 

 

 
Rubric Score 

2 (a) Able to state the problem statement correctly. 

Dapat menyatakan pernyataan masalah dengan betul  
 

Sample answer: 
 

Does vulcanised rubber is more elastic than unvulcanised rubber?// 

Does unvulcanised rubber is less elastic than vulcanised rubber? 

Adakah  getah tervulkan lebih kenyal berbanding getah tak tervulkan //  

Adakah  getah tak tervulkan kuran kenyal berbanding getah tervulkan tervulkan?  
 

3 

 Able to state the problem statement incompletely or state the aim of experiment 

correctly. 

Dapat menyatakan pernyataan masalah dengan kurang lengkap atau menyataka 

tujuan eksperimen dengan betul. 
 

Sample answer: 
 

Does vulcanised rubber is more elastic?//  

Does unvulcanised rubber less elastic?//  

To compare the elasticity of vulcanised rubber and unvulcanised  rubber 

Adakah  getah tervulkan lebih kenyal?//  

Adakah getah tak tervulkan kurang kenyal?//  

Membandingkan sifat kekenyalan getah tervulkan dengan getah tak  tervulkan. 
     

 

2 

 Able to give an idea of problem statement. 

Dapat menyatakan idea tentang pernyataan masalah. 
 

Sample answer: 
 

Vulcanised rubber is more elastic//  Unvulcanised rubber is less elastic 

Getah tervulkan lebih kenyal// Getah tak tervulkan kurang kenyal. 
 

    1 

 No response or wrong response. 

Tiada jawapan  atau jawapan salah. 
 

    0 
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Rubric Score 

2 (b) Able to state all the variables correctly. 

Dapat menyatakan semua pemboleh ubah dengan betul. 
 

Sample answer: 

Manipulated variable        : Type of rubber// Vulcanised rubber and unvulcanised   

                                            rubber   

Pemboleh ubah dimanipulasikan:  Jenis getah// Getah tervulkan dan getah tak tervulkan 

Responding variable          : Elasticity of rubber 

Pemboleh ubah bergerak balas  : Kekenyalan getah. 

Fixed variable                    : Length of rubber/ Mass of weight. 

Pemboleh ubah dimalarkan  : Panjang jalur getah/ Jisim pemberat . 

                                                                               

    3 

 Able to state any two variables correctly. 

Berupaya menyatakan mana-mana dua pemboleh ubah dengan betul. 
   

    2 

 Able to state any one  variable correctly. 

Berupaya menyatakan mana-mana satu pemboleh ubah dengan betul. 
     

    1 

 

 

No response or wrong response. 

Tiada jawapan  atau jawapan salah. 
 

   0 

 

 
Rubric Score 

2 (c) Able to state the relationship between the manipulated variable and the responding 

variable with direction correctly. 

Dapat menyatakan hubungan antara pemboleh ubah manipulasi dan pemboleh ubah 

bergerak balas mengikut arah yang betul. 
  
Sample answer 

Vulcanised rubber is more elastic than unvulcanised rubber//  

Unvulcanised rubber is less elastic than vulcanised rubber.  

Getah tervulkan lebih kenyal daripada getah tak tervulkan//  

Getah tak tervulkan kurang kenyal daripada getah tervulkan. 
 

   3 

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

variable incompletely. 

Dapat menyatakan hubungan antara pemboleh ubah manipulasi dan 

pemboleh ubah bergerak balas dengan tidak lengkap. 
 

Sample answer: 

Vulcanised rubber is more elastic// Unvulcanised rubber is less elastic. 

Getah tervulkan lebih kenyal// Getah tak tervulkan kurang kenyal. 

  

   2 

 Able to give an idea of hypotheis. 

Dapat menyatakan idea tentang hipotesis. 
 

Sample answer: 

Elasticity of vulcanised rubber//  

Unvulcanised rubber is more elastic than vulcanised rubber. 

Kekenyalan getah tervulkan//  

     

 

  1 
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Getah tak tervulkan adalah lebih kenyal daripada getah tervulkan.  

 No response or wrong response. 

Tiada jawapan  atau jawapan salah. 
   0 

     
     

 
Rubric Score 

2 (d) Able to list all the materials and apparatus correctly 

Dapat menyenaraikan bahan dan radas dengan betul. 

     

Sample answer: 

 

Bahan / Materials:      

1. Vulcanised rubber strip/ Jalur getah tervulkan   

2. Unvulcanised rubber strip/ Jalur getah tak tervulkan   

 

Radas / Apparatus: 

1. Retort stand with clamp /Kaki retort dengan pengapit   

2. Meter ruler/  Pembaris meter   

3. Clip/ Klip  

4. [50 - 100]g Weight/ Pemberat         

                                                                                

  3 

 Able to list the following materials and apparatus.  

Dapat menyenaraikan bahan dan radas yang berikut. 

     

Sample answer: 

 

Bahan / Materials:      

1. Vulcanised rubber strip / Jalur getah tervulkan   

2. Unvulcanised rubber strip / Jalur getah tak tervulkan  

 

Radas / Apparatus: 

1. Retort stand with clamp / Kaki retort dengan pengapit  

2. Weight /  Pemberat       

         

    2 

 Able to list the following materials and apparatus.  

Dapat menyenaraikan bahan dan radas yang berikut. 

     

Sample answer: 

 

Materials / Bahan :      

1. Unvulcanised/ vulcanised rubber strip 

   Jalur getah tervulkan/ tak tervulkan  

           

Radas / Apparatus: 

1. Retort stand/ Kaki retort    

2. Weight/ Pemberat    

         

   

 

 

 

 

 

 

 

 

 

 1 

 No response or wrong response. 

Tiada jawapan  atau jawapan salah. 

 

  0 
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 Rubric Score 

   

2(e) 
Able to list all the steps of procedure correctly. 

Dapat menyenaraikan semua langkah prosedur dengan betul.  

 

Sample answer: 

 

1.    Measure and cut vulcanised rubber strip into [10 - 15] cm length. 

Potongkan jalur getah tervulkan kepada [10-15]cm panjang.         

2.     Record the initial length of the rubber strip. 

Rekodkan  panjang asal jalur getah. 

3. Hang the vulcanised rubber strip at 50 cm height.  

       Gantung jalur getah tervulkan pada ketinggian 50 cm. 

4. Hang [50-100] g weight at the rubber strip. 

Gantung pemberat [50-100] g pada jalur getah. 

5. Measure and record the length of the rubber after stretched/ with 

weight. 

Ukur dan rekodkan panjang getah selepas diregangkan/ dengan pemberat.  

6.    Remove the weight, measure and record the length of rubber strip. 

       Tanggalkan pemberat, ukur dan rekodkan panjang jalur getah. 

7. Repeat steps 1 to 6 by using unvulcanised rubber strip. 

Ulang langkah 1 hingga 6 dengan menggunakan jalur getah tak tervulkan. 

          

 

       

    3 

 Able to list steps 2,3,4 and 5 correctly. 

Dapat menyenaraikan langkah-langkah 2, 3, 4 dan 5 dengan betul.   

 

 

    2     

  Able to list steps 4 and 5 only. 

Dapat menyenaraikan langkah-langkah 4 dan 5 sahaja.  

 

 

1 

 No response or wrong response. 

Tiada jawapan  atau jawapan salah. 

 

 

0 
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2(f) 
Able to tabulate the data with the following aspects . 

Dapat membina jadual data dengan aspek-aspek yang berikut. 

 

1. Correct headings/ Tajuk betul   

2. List of rubbers/ Senarai jalur getah   

 

Sample answer: 

 
Type of rubber strips  

Jenis jalur getah  

 

Initial length (cm) 

Panjang asal (cm) 

Length after weight is removed (cm) 

Panjang selepas pemberat dialihkan 

(cm) 

Vulcanised rubber/ 

Getah tervulkan   

 

 

 

Unvulcanised rubber/ 

Getah  tak tervulkan   

  

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Able to tabulate the data with the following aspects . 

Dapat membina jadual data dengan aspek-aspek yang berikut. 

 

1. Correct headings/ Tajuk betul   

2. List of rubbers/ Senarai jalur getah   

 

Sample answer: 

 

 

 

 

Rubber strips/ Jalur getah  

 

Observation/ Pemerhatian 

 

Vulcanised rubber   

Getah tervulkan    

 

Unvulcanised rubber 

Getah tak tervulkan 

 

 

 

 

     1 

 No response or wrong response. 

Tiada jawapan  atau jawapan salah. 

 

 

0 
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