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INSTRUCTIONS AND INFORMATION 

 

1. Write your name on the ANSWER SCRIPT. 

2. This question paper consists of 6 questions. Answer ALL the questions in the  

    ANSWER SCRIPT. 

3. Number the answers correctly according to the numbering system used in this  

    question paper  

 4. Leave ONE line between two sub questions, for example between 

     QUESTION 2.1 QUESTION 2.2.  

5. You may use a non-programmable calculator.    

6. You may use appropriate mathematical instruments.    

7. You are advised to use the attached DATA SHEET ANSWER SCRIPT..    

8. Show ALL formulae and substitutions in ALL calculations.    

9. Round off your final numerical answers to a minimum of TWO decimal places.                                

10. Give brief motivations, discussions etc where required. 
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QUESTION 1: MULTIPLE – CHOICE QUESTIONS 

 

Four options are provided as possible answers to the following questions. 

Each question has only ONE correct answer. Choose the answer and write 

only the letter (A–D) next to the question number (1.1–1.10) in the ANSWER 

SCRIPT , for example 1.11 E. 

1.1 Which ONE of the following groups of elements are classified as 

halogens? 

 

 A. Li, Na, K  

 B. Ne, Ar, Kr    

 C. F, Cℓ, Br    

 D. Si, Ge, As  (2) 

1.2 According to the kinetic molecular theory the particles of a solid ……  

 A. vibrate in their fixed positions and have a fixed shape  

 B. are free to move and are compressible  

 C. are free to move and have a fixed shape.    

 D. vibrate in their fixed positions and are compressible. (2) 

1.3 Which ONE of the following substances undergoes the process of   

sublimation? 

 

 A. Water  

 B. Wood    

 C. Solid carbon dioxide     

 D. Sodium chloride  (2) 

1.4 Which ONE of the molecules below contains the greatest number of 

atoms? 

 

 A. N2  

 B. H2O    

 C. CH4  

 D. H2SO4 (2) 
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1.5 The chemical formula for sodium sulphate is ……..  

 A. NaSO4  

 B. Na2 ( SO4)2  

 C. Na2 SO4  

 D. Na(SO4)2 (2) 

1.6 An object which is charged positively has  

 A. Gained electrons  

 B. Lost electrons  

 C. Gained protons  

 D. Lost  protons (2) 

1.7 Which of the following is true for metals?   

 Thermal conductivity electrical conductivity 

A. Good Good 

B. Good Poor 

C. Poor Good 

D. Poor Poor 

             

 

 

 

 

 

 

(2) 

1.8 Two insulated, graphite-coated polystyrene spheres are suspended 

from threads. The spheres are held a small distance apart. The 

charges on the spheres are – 6 x 10-3 C and – 2 x 10-3 C. 

                         

Which of the following is likely to happen? 

 

 A. The spheres move towards each other and cling to one 

another. 

 

 B. The spheres will repel each other.  

 C. The spheres will swing towards each other, touch each 

other and move apart again. 

 

 D. The spheres will move towards each other, touch each 

other and become neutral. 

(2) 
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1.9 An object is positively charged if it has more …….  

 A. electrons than protons.    

 B. electrons than neutrons.  

 C. protons than electrons.  

 D. protons than neutrons. (2) 

1.10 Four identical balloons, each carrying a charge, are suspended from a ceiling, 

as shown in the diagram below.    

                   

 

Ballon B is negatively charged 

Which combination is CORRECT regarding the charges on the balloons? 

 

 SIGN OF 

CHARGE  ON A 

SIGN OF 

CHARGE  ON C 

SIGN OF 

CHARGE  ON D 

 

A. _ + _ 

B. + + + 

C. + _ _ 

D. + + _      (2) 
 

  [20] 

 

 

 

 

  

  

  

  

  

  

  

  

A   B   C   
D   
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QUESTION 2 

2.1 Define the term pure substance.                                                               (2) 

2.2 Complete the table below. Write down only the answer next to the 

question number (2.2.1–2.2.4) in your ANSWER SCRIPT. 

   

SUBSTANCE ELEMENT/ COMPOUND REASON 

Magnesium 2.21 2.2.2 

Water  2.2.3 2.2.4 
 

 

 

 

 

 

(4) 

2.3 Explain why pots and pans are made of metal but the handles are 

made of plastic or wood.                                                                           

(2) 

2.4 Write down the chemical formulae of the following compounds:  

 2.4.1 Table salt (2) 

 2.4.2 Calcium hydroxide (2) 

 2.4.3 Ammonium Phosphate (2) 

  [14] 

 

QUESTION 3 

3.1 The table below shows the boiling and melting points of substances A to 

D. 

SUBSTANCE BOILING POINT 0C MELTING POINT 0C 

A 78 177 

B 444 133 

C -188 - 220 

D  184  90 
 

 

 

 

 

 

 

 

 3.1.1 Define the term boiling point. (2) 

 3.1.2 From the above table, write down the LETTER (A–D) that 

represents the substance which is a: 

 

  (a) liquid at 100 °C (1) 

  (b) Solid at 100 °C (1) 

  (c) Gas at 25°C (1) 
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 3.1.3 

 

 

 

 

 

Which ONE of the following diagrams represents the  

PARTICLE ARRANGEMENT of substance A at –120 °C? 

Write down only I, II or III. 

 

 

 

 

 

 

(2) 

3.2 The heating curve of a substance is shown below. 

   

                                          Time (minutes) 

 

 3.2.1 Write down the physical state of the substance at t = 15 minutes (1) 

 3.2.2 What is the boiling point of the substance? (1) 

 3.2.3 How will the average kinetic energy of the particles of the 

substance be affected between:   

(Write down only INCREASES, DECREASES or REMAINS THE 

SAME.)   

 

  (a) t = 0 minutes and t = 5 minutes. (1) 

  (b) t = 5 minutes and t = 10 minutes.   (1) 

 3.2.4 Refer to the kinetic molecular theory to fully explain the answer to 

QUESTION 3.2.3(b).  

(3) 

   [14] 
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QUESTION 4 

 

Study the table below and answer the questions that follow. 

 

ELEMENT / 

ION 

NUMBER OF 

PROTONS 

NUMBER OF 

NEUTRONS 

NUMBER OF 

ELECTRONS 

P 11 12 11 

Q 14 16 14 

R 16 16 16 
 

4.1 Define the term atomic number. (2) 

4.2 Write down the:  

 4.2.1 Chemical symbol of element Q using the notation AZX (2) 

 4.2.2 Element (P, Q or R) that is an alkali metal                                   (1) 

 4.2.3 Chemical symbol of R (2) 

4.3 Element P reacts with oxygen to form the compound with the 

chemical formula P2O.    

 

 4.3.1 Predict the chemical formula that element Li in the periodic 

table will form when it reacts with oxygen. 

 

(2) 

 4.3.2 Explain the answer to QUESTION 4.3.1.                                     (2) 

4.4 What is the trend in ionization energy as you move from element P 

to element R? Write down only INCREASES, DECREASES or 

REMAINS THE SAME. Explain the answer. 

 

 

(4) 

4.5 How many electrons does an ION of element P have? Draw the 

Aufbau diagram of this ion. 

 

(3) 

4.6 When orbitals of identical energy are available, electrons are placed 

in individual orbitals before they are paired. Give the name of this 

rule. 

 

(1) 

4.7 Element Y occurs as these isotopes in the following proportions:    

Y – 28(92, 23%); Y – 29 (4, 68%); Y – 30(3, 09%)   

Calculate the relative atomic mass of element Y. 

 

 

(3) 

  [22] 
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QUESTION 5 

 

5.1 Define the term covalent bond. (2) 

5.2 Draw Lewis diagrams for the following molecules:  

 5.2.1 N2 (2) 

 5.2.2 NH3 (2) 

5.3 Potassium burns in chlorine gas to form potassium chloride.  

 5.3.1  Name the type of bonding that occurs in potassium chloride. (1) 

 5.3.2 By means of Lewis diagrams, show the formation of  

potassium chloride. 

(5) 

  [12] 

 

QUESTION 6 

A Learner in Physical Sciences class rubs his hair with a plastic rod. The rod 

becomes negatively charged. The learner now opens a tap so that thin stream water 

runs from it. When the rod is brought close to the water without touching it, it is 

observed that the water bends towards the rod as shown in the diagram below.  

                                   

6.1 Give a reason why the steam of water bends towards the rod.    

 
(3) 

 During rubbing process 1014 electrons are transferred to the rod. 
 

 

6.2 Calculate the net charge carried by the rod after rubbing.   (3) 
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6.3 Two small metal spheres, on insulated stands, carry charges of −3 × 

10−6 𝐶 and +6 × 10−6 𝐶 respectively. The spheres were moved to 

touch one another, got separated and then returned to their original 

positions  

 

                

 6.3.1 Which ONE of the two spheres, P or R, at Stage 1, has 

electron deficiency? 

(1) 

 6.3.2 Will the spheres at Stage 3 Attract or Repel? (1) 

 6.3.3 Write down the reason for your answer in 6.3.2 above. (2) 

 6.3.4 State the principle of Conservation of Charge. (2) 

 6.3.5 Calculate the charge on Sphere P at Stage 3 (3) 

 6.3.6 Comparing stage 1 and stage 3, determine the number of 

electrons transferred. 

(3) 

  [18] 

                                       TOTAL: 100  
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QUESTION 1 

1.1 C  ✓✓ (2) 

1.2 A  ✓✓ (2) 

1.3 C  ✓✓ (2) 

1.4 D  ✓✓ (2) 

1.5 C  ✓✓ (2) 

1.6 B  ✓✓ (2) 

1.7 A  ✓✓ (2) 

1.8 B  ✓✓ (2) 

1.9 C  ✓✓ (2) 

1.10 B  ✓✓ (2) 

  [20] 

 

QUESTION 2 

2.1 Pure substance is a substance that cannot be separated into simpler 

components by physical method. ✓✓ 

 

(2) 

2.2   

 2.2.1 Element  ✓ (1) 

 2.2.2 Made up of similar atoms of element ✓ (1) 

 2.2.3 Compound ✓ (1) 

 2.2.4 Made up of two or more different atoms ✓ (1) 

2.3 Metals are good thermal conductor while plastic and wood are good 

insulators.  ✓✓ 

  

(2) 

2.4   

 2.4.1 NaCl  ✓✓ ✔(2) 

 2.4.2 Ca(OH)2  ✓✓ (2) 

 2.4.3 (NH4)3PO4  ✓✓  (2) 

  [14] 
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QUESTION 3 

3.1   

 3.1.1   The temperature at which the vapour pressure is equal to the 

external /atmospheric pressure. ✓✓ 

 

(2) 

 3.1.2   

  (a)   D  ✓ (1) 

  (b)  B  ✓ (1) 

         (c)  C  ✓ (1) 

 3.1.3 I ✓✓ (2) 

3.2    

 3.2.1 Liquid  ✓ (1) 

 3.2.2 132 °C ✓ (1) 

3.2.3 (a) Increases ✓ (1) 

 (b) Remains the same ✓ (1) 

3.2.4 Heat energy is used to break forces between particles ✓ resulting in a 

phase change ✓ and not to change the speed at which particles 

 move. ✓ 

OR 

Heat energy is used to increase the potential energy ✓of the particles 

making them move further apart ✓resulting in a phase change. ✓ 

 

 

 

 

 

(3) 

  [14] 
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QUESTION 4 

4.1 The number of protons in an atom of an element.  ✓✓   (2) 

4.2   

 4.2.1 

  

(2) 

 4.2.2 P ✓/ Sodium / Na (1) 

 4.2.3 S2-  ✓✓ (2) 

4.3    

 4.3.1 Li2O ✓✓ (2) 

 4.3.2 Li is in the same group as  P / Na ✓   

OR Li is in group 1    ∴ has the same valency as P/ Na. ✓. 

 

(2) 

4.4 Increases. ✓ 

From P to R, the atomic radius gets smaller. ✓ 

OR The outer electrons get closer to the nucleus.  

The attraction between the nucleus and the outer electron gets 

stronger ✓ ∴ more energy is needed to remove the electrons. ✓  

 

 

 

(4) 

4.5 10 (electrons)  ✓ 

 

 

 

 

 

 

(3) 

4.6 Hund's rule ✓ (1) 

4.7 Relative Atomic Mass  28  x  92,23  +   29 x 4,68  30  x  3,09 ✓   100  ✓  

               Ar   =  28,11 (u) ✓ 

 

 

 

 

(3) 

  [22] 
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QUESTION 5 

5.1 The sharing of electrons between atoms to form molecules. ✓✓ (2) 

5.2   

 5.2.1 

 

(2) 

 5.2.2 

 

 

(2) 

5.3   

 5.3.1   Ionic bonding    ✓ (1) 

 5.3.2 

 

(5) 

  [12] 

 

 

QUESTION 6 

6.1 Water molecules are polarized by the rod, ✓ the positive pole of the 

water is attracted to the negative pole, ✓ causing stream of water to 

bend towards rod. ✓  

 

 

(3) 

6.2 𝑄 = 𝑛𝑞𝑒  ✓ 

     = 1 × 1014(−1.6 × 10−19)  ✓ 𝑄 = −1.6 × 10−5 C   ✓ 

 

 

(3) 

6.3   

 6.3.1 Sphere R ✓ (1) 

 6.3.2 Repel ✓ (1) 

 6.3.3 At stage 3 both spheres have the same charge ✓✓ (2) 

 6.3.4 The net charge of an isolated system remains the same during 

any physical process ✓✓ 

 

(2) 

 6.3.5  QP   = 
𝑄 𝑃 +  𝑄𝑅 2   ✓  
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       =   
− 3 𝑋 10 −6+6 𝑋 10−6   2   ✓ 

  QP  = + 1.5 x 10-6  C  ✓ 

 

(3) 

 

 

 6.3.6 OPTION 1   Using charge P 

∆𝑄 = 𝑛𝑞𝑒  ✓ 

+1,5 × 10−6 − (−3 × 10−6) = 𝑛(−1.6 × 10−19)   ✓ 

                   𝑛 = 2.8  ×  1013   electrons ✓ 

 

OPTION 2   Using charge R 

∆𝑄 = 𝑛𝑞𝑒  ✓ 

+1,5 × 10−6 − (−3 × 10−6) = 𝑛(−1.6 × 10−19)   ✓ 

                         𝑛 = 2.8  ×  1013   electrons ✓ 

 

 

 

 

 

 

 

(3) 

  [18] 

   

                                      TOTAL: 100  

 

 

 

 

 

 

 

 

 

 

Downloaded f rom St anmorephysics. com



Physical Sciences Grade 10 Page 7 of 7 Vhembe East / Test 1 Memo 2022 
 

Copyright Reserved  Please Turn Over 

 

 

Downloaded f rom St anmorephysics. com


