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INSTRUCTIONS AND INFORMATION 
 
1. Write your name and other information in the appropriate spaces on the 

ANSWER BOOK. 
 
2. This question paper consists of EIGHT questions. Answer ALL questions in 

the ANSWER BOOK. 
 
3. Start EACH question on a NEW page in the ANSWER BOOK. 
 
4. Number the answers correctly according to the numbering system used in this 

question paper. 
 
5. Leave one line between two sub-questions, for example between QUESTION 

2.1 and QUESTION 2.2. 
 
6. You may use a non-programmable pocket calculator. 
 
7. You may use appropriate mathematical instruments. 
 
8. You are advised to use the attached DATA SHEETS. 
 
9. Show ALL formulae and substitutions in ALL calculations. 
 
10. Round off your FINAL numerical answers to a minimum of TWO decimal 

places where applicable. 
 
11. Give brief motivations, discussions, et cetera where required. 
 
12. Write neatly and legibly. 
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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 down only the 
letter A, B, C or D next to the question number (1.1-1.10) in your ANSWER BOOK. 
 
1.1 Which combination consists of two vectors? 
 

A  Length and distance 
 
B  Distance and velocity 
 
C  Acceleration and length 

 
D  Velocity and acceleration       (2) 

 
1.2  Which symbol represents the device used to measure the rate of flow 

of charge? 
   
 A    
 
 

B   
 
  

C   
 
  

D           (2) 
 
1.3 Two identical, metal spheres, M and N, carrying different charges, are  

brought into contact and then separated again. 
 
 
 
 
 
 If the charge on M after separation is q, the charge on N after  

separation is … 
 

A zero. 

 
  B equal to q. 

 
  C less than q. 

  
  D  greater than q.        (2) 
  

M N M N 

V 

 

A 
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1.4 Which one of the following statements is true for a body that is accelerating  
at a constant rate? 

 
A The rate of change of velocity remains constant. 
 
B The rate of change of position remains constant. 
 

C The position changes by the same amount in equal time intervals. 
 
D The velocity increases by increasing amounts in equal time  

intervals.         (2) 
 

1.5  What is the SI unit of a∆t in the equation vf = vi + a∆t? 
 
  A s-1 
 
 B m 
 
 C m∙s-2 
 
 D m∙s-1          (2) 
 
1.6  Consider the velocity-time graph of a motorbike in motion. 
 
 
 
 
 
 
 

Which one of the graphs below represents the acceleration-time graph  
of the motorbike? 
 

  
 

 
 
 

(2) 
 
1.7 Which element is malleable at STP? 
 

A Chlorine 
 

B Copper 
 

C Sulphur 
 

D Helium         (2) 
  

v 

t 

a 

t 

a 

t 

a 

t 
t 

a 

A    B         C    D 
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1.8 The process whereby solid substances change directly into gases is  
called … 

 
 A condensation. 
 
 B evaporation. 
 
 C sublimation. 
 
 D melting.         (2) 
 
1.9 When a chemical change occurs ...  
 

A there is no change in mass, no change in the number of atoms and  
no change in the number of molecules. 

 
B there is no change in mass, no change in the number of atoms,  

but there is a change in the number of molecules. 
 
C there is no change in mass, but the number of atoms and the  

number of molecules change. 
 
D the mass, number of atoms and number of molecules all change. (2) 

 
1.10 The arrangement of elements on the periodic table is based on their … 
 

A decreasing atomic number in the vertical columns. 
 
B  increasing atomic number in the horizontal rows.  
 
C decreasing atomic mass in the periods. 
 
D increasing atomic mass in the groups.     (2) 
 

[20] 
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QUESTION 2 
 
Consider the following velocity versus time graph of the motion of a car on 
on a straight road. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.1 Define the term average velocity.       (2) 
 
2.2 Describe the motion of the car from 50 s to 80 s.    (2) 
 
2.3 Convert 30 m∙s-1 to km.h-1.        (2) 
 
2.4 For how long was the car moving with a negative acceleration?  (1) 
 
2.5 The car accelerated from 20 s to 50 s. Use the equations of motion  

to calculate the MAGNITUDE of the following for this time interval:  
 
 2.5.1 Displacement        (3) 
 
 2.5.2 Acceleration         (4) 
 
2.6 Is displacement a scalar or vector quantity? Explain your answer.  (3) 

[17] 
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QUESTION 3 
 
A box of mass 3 kg is dropped by mistake from point A of a block of flats. The  
height of each room is 5 m. The height from the floor of each room to the  
bottom part of the window is 2 m. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.1  Define mechanical energy.        (2) 
 
3.2 Calculate the mechanical energy of the box at point B.    (4) 

[6] 
 
QUESTION 4 
 
Each of two small, identical, metal spheres, Q and R, is attached to an insulated 
stand. They are charged and carry charges of 4 x 10-9 C and -6 x 10-9 C  
respectively as shown below. 
 
 
 
 
 
 
 
 
The spheres are brought into contact for a few seconds and then separated. 
 
4.1 Which one of the two spheres loses electrons? Write down Q or R.  (1) 
 
4.2 State the principle of conservation of charge.      (2) 
 
4.3 Calculate the new charge on sphere R after the separation.   (3) 

[6] 
  

4 x 10-9 C  
Q
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QUESTION 5 
 
The following circuit consists of three resistors, an ammeter, a voltmeter and  
a switch. Study the circuit and answer the questions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.1 Define the term resistance.        (2) 
 
5.2 Calculate the total resistance of the circuit.     (4) 
 
5.3 If the battery can transfer a total of 120 J of energy to 10 C of charge, 

calculate the following: 
 
 5.3.1 Voltmeter reading        (3) 
 

5.3.2 The ammeter reading when 10 C of charges passes through the 
ammeter in 5,18 s.        (3) 

[12] 
 
QUESTION 6 
 
6.1 Matter can be subdivided into pure substances and mixtures as shown below. 
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T 
(°C) 

Heating curve of iron 

t (s) 

6.1.1 Define a pure substance.       (2) 
 

6.1.2 Use the letters (A) to (D) in the diagram to identify: 
 
(i) A compound         (1) 
 
(ii) An element        (1) 

 
6.2 The heating curve of one ton of iron is shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.2.1 Define the term boiling point.      (2) 
 

6.2.2 What phase change occurs between points B and C on the 
graph?         (1) 

[7] 
 
QUESTION 7 
 

7.1 Consider the following two isotopes of chlorine: C17
35

ℓ and C17
37

ℓ 
 

7.1.1 Define the term isotope.       (2) 
 

7.1.2 Write down THREE things that can be deduced from the numbers  

in the C17
35

ℓ representation.       (3) 
 

7.1.3 Naturally occurring chlorine consists of 76% Cℓ-35 and 24% Cℓ-37. 
Calculate the relative atomic mass of chlorine.    (3) 
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methane              oxygen                       carbon dioxide                water 

7.2 Consider the particle diagram on the right. 
 
 
 
 
 
 
 
 
 7.2.1 Define the term chemical bond.      (2) 
 

7.2.2 Identify the type of chemical bond that occurs in diagram A.  (1) 
 

 7.2.3 Draw the Lewis structure of a molecule in diagram A.   (2) 
 

 7.2.4 How many valence electrons does each atom in diagram B have? (1) 
[14] 

 

QUESTION 8 
 

8.1 Consider the following law: The total mass of substances that participate  
in a chemical reaction remains retained during the reaction. Write down  
the NAME of this law.        (1) 

 

8.2 Consider the following diagram of a reaction between methane (CH4) 
and oxygen gas (O2) to produce carbon dioxide (CO2) and 
water (H2O). 

 
 
 
 
 

Show that MASS IS RETAINED during this reaction.    (4) 
 

8.3 The molar mass of hydrated (water is present) sodium carbonate  
is 268 g∙mol-1. The formula of hydrated sodium carbonate  
is Na2CO3∙XH2O. Calculate the number of moles of the waters of  
crystallisation (X) in the compound.      (4) 

 

8.4 A sample of a compound is found to contain 6 g of carbon, 1,5 g of  
hydrogen and 17,75 g of chlorine.  
 

8.4.1 Define the term empirical formula.     (2) 
 

8.4.2 What is the basic SI unit for amount of substance?   (1) 
 

8.4.3 Determine the empirical formula of the compound. Show ALL 
calculations.         (6) 

[18] 
GRAND TOTAL: 100 
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DATA FOR PHYSICAL SCIENCES GRADE 10 
GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 10 

 

TABLE 1: PHYSICAL CONSTANTS / TABEL 1: FISIESE KONSTANTES 

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE 

Acceleration due to gravity 
Swaartekragversnelling 

g 9,8 m·s-2 

Charge on an electron 
Lading op 'n elektron 

e- -1,6 x 10-19 C 

Standard pressure 
Standaarddruk 

pθ 1,013 x 105 Pa 

Molar gas volume at STP 
Molêre gasvolume by STD 

Vm 22,4 dm3∙mol-1 

Standard temperature 
Standaardtemperatuur 

Tθ 273 K 

Avogadro's constant 
Avogadro-konstante 

NA 6,02 x 1023 mol-1 

 

TABLE 2: FORMULAE / TABEL 2: FORMULES 
 

MOTION/BEWEGING 

𝑣𝑓 = 𝑣𝑖 + 𝑎Δ𝑡 Δ𝑥 = 𝑣𝑖Δ𝑡 +
1

2
𝑎Δ𝑡2 

𝑣𝑓
2 = 𝑣𝑖

2 + 2𝑎Δ𝑥 Δ𝑥 = (
𝑣𝑓 + 𝑣𝑖

2
)Δ𝑡 

 

ELECTROSTATICS/ELEKTROSTATIKA 

𝑛 =
𝑄

𝑒
 𝑛 =

𝑄

𝑞𝑒
 𝑄 =

𝑄1 + 𝑄2
2

 

 

ENERGY/ENERGIE 

𝐸𝑝 = 𝑚𝑔ℎ OR/OF 𝑈 = 𝑚𝑔ℎ 𝐸𝑘 =
1

2
𝑚𝑣2 OR/OF 𝐾 =

1

2
𝑚𝑣2 

𝐸𝑀 = 𝐸𝑘 + 𝐸𝑝 𝐸𝑀 = 𝐾 + 𝑈 

 

ELECTRIC CIRCUITS / ELEKTRIESE STROOMBANE 

𝐼 =
𝑄

∆𝑡
 𝑅𝑇 = 𝑅1 + 𝑅2 + 𝑅3 +⋯ 

𝑉 =
𝑊

𝑄
 1

𝑅𝑝
=

1

𝑅1
+
1

𝑅2
+
1

𝑅3
+⋯ 

𝑅 =
𝑉

𝐼
 

 
CHEMISTRY/CHEMIE 

𝑛 =
𝑚

𝑀
 𝑛 =

𝑁

𝑁𝐴
 𝑛 =

𝑉

𝑉𝑚
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TABLE 3: THE PERIODIC OF ELEMENTS / TABEL 3: DIE PERIODIEKE TABEL VAN ELEMENTE 

 


