
PHYSICAL SCIENCE  

 

 

 

 

 

 

 

 

 

GRADE 10 

 SUBJECT:                 PHYSICAL SCIENCES   

 

TERM 1 AND 2 

 

 

 

 

(Page 1 of 62) 

 

 

 

 

 

 

 

 

 



 

Electrostatics  
(This section must be read in conjunction with the CAPS, p. 40–42.) 
 

Two kinds of charge 

• State that: 
o  All materials contain positive charges (protons) and negative charges (electrons) 
o  An object that has an equal number of electrons and protons is neutral (no net 

charge) 
o  Positively charged objects are electron deficient and negatively charged objects 

have an excess of electrons 

• Describe how objects (insulators) can be charged by contact (or rubbing) - tribo-electric 
charging. 
Tribo-electric charging: A type of contact electrification in which certain materials become 
electrically charged after they come into contact with different materials and are then 
separated (such as through rubbing). The polarity and strength of the charges produced 

Atomic structure 
(This section must be read in conjunction with the CAPS, p. 37.) EXAMINATION GUIDELINES 

Models of the atom  

• Describe the major contributions (Dalton, Thomson, Rutherford, Bohr, Chadwick) to the 
 atomic model used today. 

 
Structure of the atom: protons, neutrons, electrons 

• Define the atomic number as the number of protons in an atom of an element. 

• Given a periodic table or suitable data, determine for an atom/ion the: 
o  Atomic number 
o  Number of protons 
o  Number of electrons 
o  Number of neutrons 
o  Mass number 

• Show that by removing electrons from an atom the neutrality of the atom is changed. 

• Determine the charge on an ion after removing electrons from or adding electrons to        
an atom. 

 
Isotope 

• Define isotopes as atoms of the same element having the same number of protons, but 
different numbers of neutrons. 

• Define relative atomic mass as the mass of a particle on a scale where an atom of  
carbon-12 has a mass of 12. 

• Calculate the relative atomic mass of naturally occurring elements from the percentage of 
each isotope in a sample of the naturally occurring element and the relative atomic mass 
of each of the isotopes. 

• Represent atoms using the notation EA
Z  where E is the symbol of the element, Z is the 

atomic number and A is the mass number. 
 
Electron configuration 

• Use Aufbau diagrams (orbital box diagrams) and the electron configuration notation      
(sp notation) to give electronic arrangements of atoms up to Z = 20.  

• Know that every orbital corresponds to a specific energy value that electrons have when 
occupying it. Describe atomic orbitals as the most probable regions in space where 
electrons that have the specific energy corresponding to the orbital are found. 

• Describe the shape of s-orbitals as spherical and that of p-orbitals as pairs of dumb-bells 
aligned along the x-, y- and z-axes at 90° to each other. 

• State Hund's rule: No pairing in p orbitals before there is not at least one electron in each 
of them. 

• State Pauli's Exclusion Principle: Maximum of two electrons per orbital provided that they 
spin in opposite directions. 



differ according to the materials. 
 
Charge conservation 

• State that the SI unit for electric charge is the coulomb (C). 

• State the principle of conservation of charge: The net charge of an isolated system 
remains constant during any physical process e.g. two charges making contact and then 
separating. 

• Apply the principle of conservation of charge. 
When two identical conducting objects having charges Q1 and Q2 on insulating stands 
touch, each object has the same final charge on separation.  

Final charge after separation: 
2

QQ
Q 21 +=  

NOTE: This equation is only true for identically sized conductors on insulated stands. 

 
 
 

Charge quantization 

• State the principle of charge quantization: All charges in the universe consist of an 
integer multiple of the charge on one electron, i.e. 1,6 x 10-19 C.  

• Apply the principle of charge quantization: Q = nqe, where qe= 1,6 x 10-19 C and n is an 
integer. 

 
Force exerted by charges on each other (descriptive)  

• State that like charges repel and opposite charges attract. 

• Explain how charged objects can attract uncharged insulators because of the polarisation 
of molecules inside insulators. 
Polarisation: The partial or complete polar separation of positive and negative electric 
charge in a system. 

 

Electric Circuits  
(This section must be read in conjunction with the CAPS, p. 42–45.) 
 

Terminal potential difference and emf 

• Define potential difference across the ends of a conductor as the energy transferred  per 

unit electric charge flowing through it. In symbols: 
Q

W
V =  

Potential difference is measured in volts (V). 

• Define emf as the work done per unit charge by the source (battery). It is equal to the 
potential difference measured across the terminals of a battery when no charges are 
flowing in the circuit. 

• Define terminal potential difference as the voltage measured across the terminals of a 
battery when charges are flowing in the circuit. 

• Do calculations using 
Q

W
V = . 

 
Current 

• Define current strength, I, as the rate of flow of charge. It is measured in ampere (A), 
which is the same as coulomb per second. 

• Calculate current strength in a conductor using the equation 
t

Q
I


= . 

Q is the symbol for electric charge measured in coulomb (C). One coulomb is defined as 
the charge transferred in a conductor in one second if the current is one ampere. 

• Indicate the direction of conventional current (from positive to negative) in circuit 
diagrams using arrows. 

 
Measurement of potential difference and current 

• Draw a diagram to show how to correctly connect an ammeter to measure the current 



through a given circuit element. An ammeter is connected in series and has a very low 
resistance. 

• Draw a diagram to show how to correctly connect a voltmeter to measure the potential 
difference across a given circuit element. A voltmeter is connected in parallel and has a 
very high resistance. 

 

Periodic Table 
(This section must be read in conjunction with the CAPS, p. 37.) 
 

The positions of the elements in the periodic table related to their electronic 
arrangements 

• Describe the periodic table as displaying the elements in order of increasing atomic 
number and showing how periodicity of the physical and chemical properties of the 
elements relates to atomic structure. 

• Define the group number and the period number of an element in the periodic table. 
Groups are the vertical columns in the periodic table. Some groups have names, e.g. 
alkali metals (group I), earth-alkaline metals (group II), halogens (group 17 or VII) and 
noble gases (group18 or VIII).  
Periods are the horizontal rows in the periodic table. 

• Relate the position of an element in the periodic table to its electronic structure and vice 
versa. 

• Describe periodicity from Li to Ar in terms of atomic radius, ionisation energy, electron-
affinity and electronegativity. Describe the changes in terms of change in charge of the 
nucleus and distance between the nucleus and the electron. Periodicity is the repetition 
of similar properties in chemical elements, as indicated by their positioning in the periodic 
table.  

• Define atomic radius, ionisation energy, electron-affinity and electronegativity. 
Atomic radius: Radius of an atom, i.e. the mean distance from the nucleus to the border 
of the outer orbital. 
Ionisation energy: Energy needed per mole to remove an electron(s) from an atom in the 
gaseous phase. 
First ionisation energy: Energy needed per mole to remove the first electron from an atom 
in the gaseous phase. 
Electron affinity: The energy released when an electron is attached to an atom or 
molecule to form a negative ion. 
Electronegativity: A measure of the tendency of an atom in a molecule to attract bonding 
electrons. 

 
Similarities in chemical properties among elements in Groups 1, 2, 17 and 18 

• Relate the electronic arrangements to the chemical properties of group 1, 2, 17 and 18 
elements. 

• Describe the trend in reactivity of elements in groups 1, 2 and 17. 
 Groups 1 and 2: Chemical reactivity increases from top to bottom. 
 Group 17: Chemical reactivity decreases from top to bottom. 

• Predict chemical properties of unfamiliar elements in groups 1, 2, 17 and 18 of the 
periodic table. 

• Indicate that metals are found on the left-hand side of the periodic table. 

• Indicate that non-metals are found on the right-hand side of the periodic table. 

• Indicate where transition metals are to be found on the periodic table. 

 
 

Chemical bonding 
(This section must be read in conjunction with the CAPS, p. 25.) 
 

Covalent bonding, ionic bonding and metallic bonding 

• Define a chemical bond as a mutual attraction between two atoms resulting from the 
simultaneous attraction between their nuclei and the outer electrons. (The energy of the 
combined atoms is lower than that of the individual atoms resulting in higher stability.) 

• Draw Lewis dot diagrams of elements. 



A Lewis dot diagram is a structural formula in which valence electrons are represented by 
dots or crosses. It is also known as an electron dot formula, a Lewis formula, or an 
electron diagram. 

• Define a covalent bond as the sharing of electrons between atoms to form molecules.  
Molecule: A group of two or more atoms that are covalently bonded and that functions as 
a unit. 

• Draw Lewis dot diagrams of simple covalent molecules containing single, double and 
triple covalent bonds: H2; F2, Cℓ2, O2, N2, HF, HCℓ, CH4, NH3, H2O  
In a Lewis dot diagram two dots between atoms represent a covalent bond. These two 
electrons are known as a bonding pair, whilst non-binding electron pairs are called lone 
pairs. 

• Write names and formulae of covalent compounds. 

• Define ionic bonding as the transfer of electrons to form cations (positive ions) and 
anions (negative ions) that attract each other to form a formula-unit.  
A formula-unit is the most simple empirical formula that represents the compound. 

 An ion is a charged particle made from an atom by the loss or gain of electrons.  
 An anion (negative ion) is a charged particle made from an atom by the gain of electrons 

A cation (positive ion) is a charged particle made from an atom by the loss of electrons. 

• Draw Lewis dot diagrams of cations and anions.  

• Draw Lewis dot diagrams to show the formation of simple ionic compounds such as 
NaCℓ, KCℓ, KBr, CaCℓ2 and MgBr2. 

• Predict the ions formed by atoms of metals and non-metals by using information in the 
periodic table. Metals occur on the left-hand side of the periodic table and form positive 
ions, whilst non-metals occur on the right-hand side of the periodic table and form 
negative ions. 

• Name ionic compounds based on the component ions.  

• Describe the structure of the sodium chloride crystal. In the crystal each sodium ion is 
surrounded by six chloride ions to form a cubic structure. Each chloride ion is also 
surrounded by six sodium ions. 
A crystal lattice: An orderly three-dimensional arrangement of particles (ions, molecules 
or atoms) in a solid structure. 

• Define metallic bonding as the bond between positive ions and delocalised valence 
electrons in a metal. 
Valence electrons or outer electrons are the electrons in the highest energy level of an 
atom in which there are electrons. 

• Calculate relative molecular masses for covalent molecules, e.g. Mr(HCℓ) = 35,5. 

• Calculate relative formula masses for ionic compounds, e.g. Mr(NaCℓ) = 57,5. 

 
  



 

Particles substances are made of 
(This section must be read in conjunction with the CAPS, p. 32–34.) 
 

Atoms and compounds 

• Describe atoms as the smallest particles of which all substances are made. 

• Identify noble gases as the only substances found in atomic form at ambient conditions. 

• Describe a compound as a group of two or more different atoms that attract each other 
by relatively strong forces or bonds. The atoms combine in definite proportions. 

• Classify substances as covalent, ionic or metallic structures. 

• Describe covalent structures as consisting of molecular structures and giant molecular 
structures.  

• Describe molecular structures. They: 
o  Consist of molecules formed when atoms share electrons 
o  Form due to intermolecular forces between molecules, e.g. oxygen, water, 

petrol, CO2, S8, C60 (buckminsterfullerene or buckyballs), consisting of non-metallic 
atoms which are covalently bonded  

o  Are represented using molecular formula, e.g. H2O, C8H18 

• Describe giant molecular structures or covalent network structures. They: 
o  Consist of atoms 
o  Form due to covalent bonds (sharing of electrons) between atoms to form giant 

repeating lattices of covalently bonded atoms 
o  Are e.g. diamond and graphite, both with empirical formula C and quartz, glass 

or sand, all with empirical formula SiO2 

• Describe ionic structures. They: 
o  Consist of positive and negative ions 
o  Are formed when the electrons of atoms are transferred from one atom to 

another atom to form positive and negative ions   
o  Are due to ionic bonding between positive and negative ions 
o  Are usually composed of both metallic elements (usually forming positive ions) 

and non-metallic elements (usually forming negative ions)  
o  Are also called ionic substances or ionic solids or ionic compounds, e.g. a 

sodium chloride crystal and a potassium permanganate crystal 

• Describe metallic structures. They: 
o  Consist of positive ions and delocalised valence electrons 
o  Are formed when metal atoms lose their outer electrons (valence electrons) to 

form a lattice of regularly spaced positive ions and the outer electrons form a 
delocalised pool of electrons that surround the positive ions 

o  Are due to metallic bonding between positive ions and delocalised valance 
electrons  

o  Are e.g. metal crystals like a piece of copper, or zinc, or iron 

• Classify all chemical structures as one of ionic structures, giant molecular structures, 
molecular structures or metallic structures, as illustrated in the flow diagram below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Chemical structure 

Metallic structures 
Giant metallic lattices e.g. Cu 

Ionic structures 
Giant ionic lattices e.g. NaCℓ 

Covalent structures 

Giant molecular structures 
(Covalent network lattice/giant atomic 

lattice/giant covalent lattice) e.g. 
diamond 

Molecular structures 

Small molecules 
Simple molecules e.g. 

H2O 

Big molecules 
Macromolecules e.g. 

polymers 



Physical and Chemical Change 
(This section must be read in conjunction with the CAPS, p. 35.) 
 

Separation of particles in physical and chemical change  

• Define a physical change as a change in which: 
o No new substances are formed 
o Energy changes are small in relation to chemical changes 
o Mass, numbers of atoms and molecules as being conserved  

• Describe the rearrangement of molecules during physical changes, e.g.  
o Molecules separate when water evaporates to form water vapour 
o When ice melts molecules become disorderly arranged due to breaking 

of    intermolecular forces 

• Define a chemical change as a change in which: 
o New chemical substances are formed 
o Energy changes are much larger than those of the physical change  

 Endothermic reaction: Energy is absorbed during the reaction 
 Exothermic reaction: Energy is released during the reaction 

o Mass and atoms are conserved, but the number of molecules is not 

• Describe examples of a chemical change that include the: 
o  Decomposition of hydrogen peroxide to form water and oxygen 
o  Synthesis reaction that occurs when hydrogen burns in oxygen to form water  
o  Heating of iron and sulphur 

o Reaction of lead(II) nitrate and potassium iodide (in solid phase and/or 
as solutions) 

o Titration of hydrochloric acid with sodium hydroxide to measure the 
change in  temperature  

o  
Conservation of atoms and mass 

• Calculate relative molecular masses of reactants and products in balanced equations to 
illustrate that atoms are conserved during chemical reactions, but not molecules. 

 

Representing Chemical Change 
(This section must be read in conjunction with the CAPS, p. 37.) 
 

Balanced chemical equations  

• Write and balance chemical equations. Use formulae with subscripts to represent 
phases, viz. (s), (ℓ), (g) and (aq). 

• Interpret balanced reaction equations in terms of:  
o Conservation of atoms  
o Conservation of mass (use relative atomic masses) 

 

Reactions in aqueous solutions 
(This section must be read in conjunction with the CAPS, p. 46–49.) 
 

Ions in aqueous solution: their interaction and effects 

• Explain, using diagrams, the polar nature of the water molecule and how water is able to 
dissolve ions.  

• Define a polar molecule as having two oppositely charged poles and that it is also known 
as a dipole. 

• Represent the dissolution process using balanced reaction equations with the 
abbreviation (s) for the solid phase and (aq) for substances dissolved in water, e.g. when 
salt is dissolved in water ions form according to the equation:  

 NaCℓ(s) → Na+(aq) + Cℓ-(aq) 

• Define an aqueous solution as a solution in which the solvent is water. 

• Define dissociation as the process in which solid ionic crystals are broken up into ions 
when dissolved in water. 

  



 

• Define terms such as: 
 Hydration:  The process in which ions are surrounded with water molecules 
 Solubility:  The maximum amount of a substance (the solute) that may be dissolved in 

 another (the solvent). 
 Solute:  The dissolved substance in a solution – usually the substance present in 

 lesser amount 
 Solution: A homogenous mixture of two or more substances. 
 Solvent: The substance in a solution in which the solute is dissolved - usually the 

  substance present in greater amount 
 
Electrolytes and extent of ionization as measured by conductivity 

• Describe/Interpret a simple circuit to measure conductivity of solutions. 

• Define conductivity as the ability of a material to conduct electricity. 

• Define an electrolyte as a solution that conducts electricity through the movement of ions. 

• Relate conductivity to the: 
o  Concentration of ions in solution and this in turn to the solubility of ionic 

substances 
Define concentration as the amount of substance present per volume of a solution. 

o  Type of substance, since some substances, like sugar, dissolve but this does 
not affect conductivity 

 
Precipitation reactions 

• Write balanced equations to describe the precipitation of insoluble salts. 

• Explain how to test for the presence of the following anions in solution and write chemical 
equations: 
o  Chlorides – using silver nitrate and nitric acid 
o  Bromides – using silver nitrate and nitric acid 
o  Iodides – using silver nitrate and nitric acid 
o  Sulphates – using barium nitrate and nitric acid 
o  Carbonates – using barium nitrate and nitric acid (precipitate dissolves in nitric 

acid) or acid and calcium hydroxide (clear lime water) 

• Identify an ion or ions in a solution from a description of the reactants mixed and the 
observations of the products. 

 
Other chemical reaction types in water solution 

• Classify different ion exchange reactions as: 
o  Precipitation reactions – reactions in which an insoluble product forms when 

solutions are mixed 
o  Gas-forming reactions – reactions in which the driving force is the formation of a 

gas as one of the products 
o  Acid-base reactions – reactions in which a hydrogen ion (H+ ion) is transferred 

from one of the reactants to another  

• Classify reactions as redox reactions, i.e. reactions in which an electron transfer takes 
place. One reactant gains electrons and another loses electrons. Use the charge of the 
atom to determine whether electrons are transferred in the following reactions: 
o Reactions of acids (HCℓ & H2SO4) with metals to form metallic salts, e.g. 

2HCℓ(aq) + Zn(s) → ZnCℓ2(aq) + H2(g) 
o Fe(s) + S(s) → FeS(s)  
o 2H2(g) + O2(g) → 2H2O(ℓ)  

• Use examples of reactions done that are not redox reactions, e.g. precipitation reactions, 
to show that there is no change in charge of atoms. 
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WEEK 

19 
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20 
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33.8% 37.3% 39.9% 40.7% 44.2% 50.3% 53.8% 57.3%    

31/03 – 3/04 6- 9 Apr 14 - 17 Apr 20 - 24 Apr 28 – 30 Apr 4 - 8 May 11 - 15 May 18 – 22 May 25 May - 12 June 
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Matter and material  

Term 2 

Learners must be able to: 

Identify different material around them 

Know different properties of material that is: 

• Strength of material  

• Malleability 

• Ductile  

• Brittle  

• Electrical conductors 

• Thermal conductors  

•  Insulators. 

• Magnetic and non-magnetic  

Differentiate between mixtures and compounds 

Define: 

Heterogeneous mixtures 

Homogeneous mixtures 

Pure substances 

Element  

Compound  

Naming of compounds  

Know the symbols and names of different elements in the periodic table. 

Name different Cations and anions  

Write correct chemical formulae 

Write correct names of compounds when given chemical formulae. 

Periodic table 

Know the first 20 elements 

Understand what is meant by groups, periods and special names given to groups 1, 2, 7, 8. 

Write the electron configuration of different atoms. 

Read the electronegativity 

Know what is meant by electron affinity. 



 

 
QUESTION 1: MULTIPLE- CHOICE QUESTIONS  

   
Four possible options are provided as answers to the following questions. Each 
question has only ONE correct answer. Choose the answer and write the letter 
(A – D) next to the question number (1.1 to 1.10) in your ANSWER SHEET. 

 

 
 
1.1 During an experiment, a group of learners observe ice melting in a beaker.  

 
Which ONE of the following best explains the learners' observation? 

  

 
 A 

 
B 
 
C 
 
D 

The ice is releasing heat energy. 
 
The ice is undergoing a physical change.  
 
The ice is undergoing a chemical change. 
 
The ice is decomposing into the elements hydrogen and oxygen. 

  
 
 
 
 
 
(2) 
 

 
 
 A 

 
B 
 
C 
 
D 

Air  
 
A diamond 
 
Distilled water 
 
Sodium chloride  

 

(2) 
 
 
 

      1.3 The chemical formula for sodium sulphate is…  

                  A        NaSO4 
 

 

 B        Na2 (SO4)2 
 

 

 C        Na2SO4 
 
D        Na(SO4)2 

 
 
 

 
 
(2) 
 
 

 

 

 

1.4      The three subatomic particles of an atom are ... 

1.2 Which ONE of the following is a mixture?   



           A. neutrons, ions, protons. 

           B. electrons, neutrons, cations. 

           C. electrons, protons, neutrons. 

           D. protons, electrons, neutral. 

 

1.5     Elements are arranged in the periodic table according to their ... 

A relative atomic mass. 

B mass number. 

C atomic number. 

D atomic mass. 

1.6    The following electron configuration 1s2 2s2 2p6 3s2, represent ... . 

A. Na 

B. Mg2
+ 

C. F+ 

D. Mg 

(2) 

1.7     The correct formula for aluminium oxide is ... . 

A.  Al2O3 

B.  Al3O2 

C.  AlO3 

D.  AlO           

          (2) 

1.8  Which of the following is a physical reaction? 

A.  Sugar caramelises 

B.  Iron and sulphur are melted together 

C.  Gold melts. 

D.  A piece of magnesium burns in air. (2) 

 

1.9    Which of the following equations shows the balanced chemical equation    



         between aluminium and chlorine? 

A.  Aℓ + Cℓ → AℓCℓ 

B.  Aℓ + Cℓ2 → AℓCℓ2 

C.  2Aℓ + 3Cℓ2 → 2AℓCℓ3 

D.  4Aℓ + 3Cℓ2 → 2Aℓ2Cℓ3         (2) 

 

 

1.10   Which of the following is a homogenous mixture? 

A. Oil and water 

B.  Ethanol 

C.  Air 

D.  Sand and water                       (2) 

1.11 The correct chemical formula for potassium permanganate is…. 

 

A. KMnO4   

B. KMnO2   

C. CaMnO4  

D.  Ca(MnO4)2 

 

1.12 When an atom X in group 1 reacts to become X+, the……. 

 

A mass number of X increases 

B atomic number of X decreases 

C charge of the nucleus increases 

D number of filled energy levels decreases 

 

1.13 Covalent network structure is found in the compound 

A.   Silicon dioxide     

 B.  Carbon dioxide            

C.   Water           

D.   Ammonia 

 

 

 

 

 

 

 



1.14 What is the correct formula for an ion of an element in Group 5 of the Periodic Table? 

A Z5+  

B Z3-  

C Z3   

D Z2+  

1.15    Study the equation below: 

 2H2 (g) + O2 (g) => 2H2O (g) 

 Which one of the following statements is correct? 

A 2 molecules of hydrogen gas react with i1 atom of oxygen gas to form 2                           

              atoms of water vapour. 

B 4 atoms of hydrogen gas react with 2 molecules of oxygen gas to form 2                     

              moles of water vapour. 

C 2 moles of hydrogen gas react with one mole of oxygen gas to form 2                           

             moles of water vapour. 

D 4g of hydrogen gas react with 16g of oxygen gas to form 18g of water vapour. 

 

1.16.  Fluorine atoms tend to...? When they form chemical compounds with metals.  

 A. lose electrons  

 B. gain electrons  

 C. neither lose nor gain electrons...they usually share electrons equally with  
      metals.  

A. Fluorine atoms do not form compounds with other atoms...fluorine is an              
Inert gas                (2)  

 
1.17.  Which of the following electron configurations represents the electron 

configuration for a magnesium cation...Mg2+?  

 (a) 1s22s22p63s2 

 (b) 1s22s22p63s23p2 

 (c) 1s22s22p6 

 (d) 1s22s22p4             (2)  

1.18. Which of the following elements has the greatest electronegativity?  

 (a) Hydrogen 

 (b) Sodium 

 (c) Fluorine 

 (d) Lithium                   (2)  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Grade 10 learners were given the substances in the table below.   
 

brass sand oxygen gas sugar carbon dioxide 

copper pure air salt solution table salt magnesium oxide 

 
2.2 From the above table, write down:   
 
 2.2.1 An element  (1) 
 
 2.2.2 A homogeneous mixture  (1) 
 
 2.2.3 A diatomic gas  (1) 
 
 2.2.4 A compound which is a solid at 25 °C  (1) 
 
 2.2.5 A heterogeneous mixture  (1) 

1.19  Which of the following is the correct electron-dot formula for carbon dioxide?  

 

1. 20.     Chemical bonding that involves transfer of electrons: 

 (A) Covalent bonding 

 (B) Ionic bonding 

 (C) Metallic bonding 

 (D) None of the above.                                                                                       (2) 

 
1.21. Which of the following elements has three valence electrons? 

A. lithium 

B. boron 

C. nitrogen 

D. calcium                                                                                                             

 

QUESTION 2    

2.1 Define the following terms:   
 
 2.1.1 Pure substance                                                                                                   (2) 

 
 2.1.2 Homogeneous mixture  (2) 

 
 2.1.3 Diatomic particle  (2) 

 
 2.1.4 Compound  (2) 

 
 2.1.5 Heterogeneous mixture  (2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) 

(2) 

(2) 

(2) 

(2) 



 
 
 

 
2.3 The learners perform an experiment to separate a mixture of sand and sugar. 

The experiment is done in three steps, as shown in the diagrams below. 
 

 
 
 
 
 
 
 
 
 
 
 2.3.1 Write down the name of:   
 
  (a) The process illustrated in step 2  (1) 
 
  (b) The process illustrated in step 3  (1) 
 
  (c) Solid X  (1) 
 
  (d) Mixture Y  (1) 

 
 

 
Question 3 

3.1 The circuit below was assemble by a group of learners in grade 10 to 

determine the      

       electrical conductivity of different materials. The following materials were 

tested during the    

       experiment to check whether the light bulb will lights up or not. 

 

 

   cell 

 

Bulb  

 

 

Material to be tested 

       (Experiment set up) 

 

Glass, brass, copper, plastic, 
rubber, paper, steel 

 

   

 
 
 
 

Step 3 

Mixture Y 

Step 1 

Sand and 

sugar 
Glass rod 

H2O(ℓ) 

Step 2 

Solid X 

Mixture Y 

H2O(g) 
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3.1.1 Define electrical conductor       (2) 

3.1.2 Redraw and complete the following table by writing YES or NO on your 

answer book.                      

 

 

 

           

(6) 

  

3.1.3 From the list above identify TWO non-magnetic materials.           (2) 

3.1.4 Which material from the above list is classified as an element?          (1) 

       [13] 

 

 

 

Question 4 

Material  Light bulb lights up 

Glass  

Brass   

Copper   

Plastic   

Rubber  

steel  

4.1  Write down the chemical formulae of the following:  

4.1.1  Sodium chloride                                                        (1) 

4.1.2     Magnesium nitrate          (2)  

4.1.3  Copper (II) sulphate          (2)  

4.2   Write down the term for all the metals in the same group as copper.      (1) 

 

The graph below represents the heating curve of a certain substance.  

 

 

                                                            

                                                       

                                        

        

                                                                                                                                

                                        



                                

4.3   From the graph, write down: 

4.3.1 The temperature of the substance at 6 minutes                                         (1) 

4.3.2 The boiling temperature of the substance                  (1) 

4.3.3    The melting temperature of the substance                   (1)  

4.4  Explain what is happening at point D.                    (2) 

4.5  Name the phase of the substance shown by letter E.                                      (1) 

4.6  Describe the phase in Question 4.5 above according to the Kinetic Molecular Theory.   

Refer to the following in your explanation: 

• Energy and movement of particles 

• Spaces between the particles 

• Strength of forces between the molecules                    (4) 

 

 

Question 5           

Boiling points and melting points of substances are a measure of the strength of 
forces between molecules. The table below shows the melting points and boiling 
points of certain substances.  
 
 



  

 

 

 

 

 

5.1  Define the term ‘boiling point’.        (2) 

 

5.2  Write down the formula of the substance which is a liquid at room temperature.            (1) 

 

5.3  Write down the chemical name of the substance with the melting point of -85 0C.          (1)  

 

5.4 Write down the phase for each substance at -50 °C.                                                      (4) 

 

Question 6 

 

6.1 Write down a suitable aim for the experiment.      (2) 

6.2   Write down the: ... 

6.2.1 Dependent variable.                                                                          (1)  

6.2.2 Independent variable.                                                                          (1)  

6.3 The following apparatus and chemicals were used during the experiment:  

       A bunsen burner, a trip stand and gauze, a beaker, ice, a thermometer and a stop watch.  

       Write down, in point form, the method used to conduct the experiment.                                                                          (4)  

6.4   Making reference to intermolecular forces and average kinetic energy between    

       molecules,     

       explain what is happening ...  

6.4.1 between points D and E.  (3)  

6.4.2 at point A.  (3)  

 

 

 

 

 

 

 

 

 

 

 

 

 

Substances Melting point (0C) Boiling point (0C) 
 

H2O 0 100 

H2S -85 -61 

H2Se -60 -42 

H2Te -49 -2 
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Question 7 

 

7.1 The table below shows the boiling and melting points of substances A to D.   

 

SUBSTANCE 
BOILING POINT (°C) MELTING POINT 

(°C) 

A 78 –117 

B 444 133 

C –188 –220 

D 184 90 

 

 7.1.1 Define the term boiling point.      (2) 

 

 7.1.2 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) 

 

 7.1.3 Which ONE of the following diagrams represents the PARTICLE 

ARRANGEMENT of substance A at –120 °C? Write down only I, II or III. 

 

 

 

  

 

  (1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.2 The heating curve of a substance is shown below.    

   

I     II     III 
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 7.2.1 Write down the physical state of the substance at t = 15 minutes.  (1) 

 

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

 

 7.2.3 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) 

 

Time (minutes) 

  
  
 T

e
m

p
e
ra

tu
re

 (
ºC

) 

0                5               10               15              20               25              

30 

4

0 

80 

120 

160 

0 
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  (b) t = 5 minutes and t = 10 minutes  (1) 

 

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

QUESTION 5.2.3(b). 

 

(3) 

    [13] 

 

 

Question 8 

8.1 Jenny wants to measure the melting point of wax.  She uses the apparatus        

shown in the diagram. 

 

 

 

 

 

 8.1.1 Write an investigative question for her experiment.  (2) 

 

 8.1.2 

 

 

 

 

 

 

 

Look at the diagrams of her experiment and write a point-by-point method. 
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Question 9 
 
9.1 Differentiate between an element and a compound.  

 
 
(4)  
 

9.2 The table below is a key of elements.  

 
 
 

 
 
Use the key and the diagrams A, B and C above to answer the questions that follow. 

9.2.1 Which compound (A, B or C) is considered to be an element?       (1) 

9.2.2 What type of bond exists between atoms in compound B?       (1) 

9.2.3 Write down the chemical formulae for each of the compounds represented by A, B and 

C.               (3) 

9.2.4 Draw Lewis diagrams for compounds A and C.        (4) 

9.2.5 Write down the CHEMICAL NAME for compounds A, B and C.               (3) 

9.2.6 Use the above key and a diagram to represent the balanced chemical equation below: 

N2 (g) + O2 (g) → NO2 (g)            (4) 
                                                                                                                                             [20] 
 
Question 10 

 
10.1. COMPLETE THE FOLLOWING TABLE. 
 

ATOM 
(element) 

SYMBOL ATOMIC 
NUMBER 

MASS 
NUMBER 

NUMBER 
OF 

PROTONS 

NUMBER 
OF 

NEUTRONS 

NUMBER OF 
VALENCE 

ELECTRONS 

NORMAL 
VALENCY 

IONIC 
CHARGE 

chlorine   35,5      

 11

23
Na        

                                                                                                                                (15) 
______________________________________________________________ 



 
 

Page 24 of 57 
 

 
10.2 Complete the following table:                                                                                  (10) 
 

NAME FORMULA 

Lithium sulfide 
 

 

Potassium  carbonate 
 

 

 NH4NO3 
 

Copper(II)hydroxide 
 

 

 K2Cr2O7 
 

Sodium sulphite 
 

 

Lead (II) iodide 
 

 

 NO 
 

 SO2 
 

Hydrogen sulphide 
 

 
 

 

Question 13 June 2014 

13.1 This question is based on the periodic table of elements. The letters shown in the table 

are not the symbol of elements. Use only the symbol shown in the table to answer the 

following questions:  

 

 

 

 

 

 

13.1.1 Name of the group that element K belongs.      (1) 

13.1.2 How many protons are there in an atom of element K?    (1) 

A  K 

B   F G H I J L 

C E       

D         
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13.1.3 An element that has its electrons arranged in four energy levels   (1) 

13.1.4 Draw the Aufbau diagram of element of J atom.                                            (5) 

13.1.5 State Paul’s exclusion principle.        (2) 

13.1.6 The only non- metal found in group 1.       (1)   

                                   [11] 

Question 14 JUNE MID YEAR 

14.1.   Define the term periodicity.                                                                                        (2) 

14.2.    Explain the periodic trend in density, melting point, boiling point and atomic  

          radius on the periodic table.                                                                                      (5) 

_________________________________________________________________          [7] 

  Question 15 

Information of six elements, represented as P, Q, R, S, T and Y, are given in the table 

below 

ELEMENT ATOMIC MASS NUMBER ELECTRON 
STRUCTURE 

P 16 32 1s22s22p63s23p4 

Q 3 7 1s22s1 

R 20 40 1s22s22p63s23p64s2 

S 18 40 1s22s22p63s23p6 

T 17 37 1s22s22p63s23p5 

Y 19 39 1s22s22p63s23p64s1 

       15.1 Which element (P, Q, R, S, T or Y): 

 15.1.1 Has 22 neutrons in each atom      (1) 

 15.1.2 Is a noble gas        (1) 

 15.1.3 Has TWO electrons in the outermost shell.    (1)

  

15.2 Two of the above elements are in the same group of the periodic table.  

  Write down: 

 15.2.1 The letters representing these two elements    (2) 

 15.2.2 Their group number in the Periodic Table.    (1) 
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15.3 Write down the formula of the compound formed by the combination of 

 elements: 

 15.3.1 Q and P        (2) 

 15.3.2 R and T        (2) 

                              TOTAL [10] 

Question 16 

Study the table below and answer the questions follow 

 

16.1 Which atom represented above is a noble gas?       (1) 

16.2 Explain what is meant by first ionisation energy.       (2) 

16.3 Identify which atom in the table above has the greatest first ionisation energy.(1) 

16.4 How many valence electrons does atom E have?       (1) 

16.5 If the elements represented above are for elements in the second period of the 

periodic table, which atom is represented by C?       (1) 

16.6 Which element has the same number of valence electrons as Sulphur?   (1) 

16.7 Which atom will form an ion with a charge of 3+ and what is the real name of this 

atom?              (2) 

                                                                                                                                             [9] 
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QUESTION 17 

17.1 An atom of element X has an atomic number of 11 and a mass number of 23. 

17.1.1 Define atomic number.           (2)  

17.1.2 How many protons, electrons and neutrons are in this atom?   (3) 

17.1.3 A different atom of X has an atomic number of 11, but mass number of 24. Give a  

         name for these two forms of X.   (1) 

17.1.4 Would these two atoms have the same chemical properties? Give a reason for  

          your answer.  (2) 

Element Y is in the same group as X, but in the period below X. 

17.1.5 Give a chemical name for element Y. (1)  

17.1.6 Compare the ionization energy of these two atoms- which would have the larger  

         value? Give a reason for your answer. (2) 

17.1.7 Give the chemical formula of the compound that is formed when the element Y  

         combines with chlorine  (2) 

17.1.8 Draw the Lewis structure to show the formations of the bond that occurred in this   

         compound. (2) 

     [15] 

QUESTION 18 MARCH 2014 

18.1 Uraniu

m is found in two isotopic forms: uranium 235 and uranium 238. Uranium 235 makes up 

approximately 0,7% of the total uranium content on earth. Stable uranium 238, which is 

not suitable for use in nuclear reactors, makes up 99,3%.  
 
18.1.1 Give a reason why Uranium-235 and Uranium-238 are called “isotopes”.  (2) 

18.1.2 Calculate the relative atomic mass of uranium.  (4)  

18.2 Draw a Lewis diagram for an oxygen atom.                                                                (2)     

18.3 Draw the Aufbau diagram for the Oxygen.   (4) 

   [12] 
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Question19 

 

Three isotopes of magnesium exists in nature. The magnesium isotopes Mg-25 and 

Mg-26 are used during absorption, circulation and metabolism in animals and 

humans. The relative abundance and masses of the isotopes of magnesium are 

shown in the table below. Study the table and answer the questions follow.  

 

 
19.1 Define the term isotope.                                                                                                       (2)  

19.2 Draw the aufbau diagram for the magnesium ion formed.                                                   (3)  

19.3 Explain what is meant by relative atomic mass.                                                                   (2)  

19.4 Determine the relative atomic mass for the element magnesium.                                       (4)  

19.5 The following graph shows the consecutive ionisation energies for the element magnesium. 

 
 

 

Question 20 

Write the following word equations as balanced chemical equations. Include subscripts  to 

show the physical state of the reactants and products. 

20.1 Magnesium metal and dilute hydrochloric acid react to give a solution of  magnesium    

          Chloride and hydrogen gas.                                             

(6) 
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20.2 Dilute sodium hydroxide and sulphuric acid solutions react to give a                                

solution of sodium sulfate and water.                                                                        (6) 

   

20.3 Lead (ll) nitrate and sodium iodide solution react to give a lead iodide     

             precipitate and sodium nitrate solution.                       (6) 

 

QUESTION 21  

21.1 Consider the reaction between sodium carbonate and hydrochloric acid. It reacts to 

produce sodium chloride, carbon dioxide and water. 

21.1.1 Balance the chemical equation below: 

                     

21.1.2 State the law of Conservation of Matter.        (2) 

21.1.3 Show that the mass is conserved in the reaction above.    (6) 

Question 22  

The unbalanced equation (i) and the word equation (ii) for two chemical reactions are shown 

below.  

i. SO2 (g) + O2 (g) => SO3 (g) 

ii. Calcium carbonate => Calcium oxide + Carbon dioxide 

22.1 Which one of the above equations (i or ii) represents: 

22.1.1 Decomposition reaction                        (1) 

22.1.2 Synthesis reaction?          (1) 

22.2 What does (g) represent in equation (i) above?      (1) 

22.3 Write down a balanced chemical equation for the word equation (ii).                                        

              Show the phases of all reactants and products.     (4) 

22.4 Re-write equation (i) and balance the equation.      (2) 

22.5 Name the chemical law that a balanced equation illustrates.    (1) 

22.6 Using equation (i) above, show that the mass is conserved during the reaction. (2)

 

Na2CO3(S)   +    HCl     NaCl (aq)   +    CO2    +   H2O 
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Question 23 

23.1 Give the Law of Conservation of Mass.      (2) 

23.2 The Haber Process is a reaction used in the production of fertilizer. The chemical 

equation for the reaction is shown below: 

                                     N2(g) + H2(g) → NH3(g) 

23.2.1 is the reaction a synthesis or decomposition reaction?    (1) 

23.2.2 Give a reason for your answer to Question 23.2.1.    (2) 

23.3 Use the Law of Constant Composition to determine whether mass is conserved during 

the reaction above.          (5) 

23.4 Write down a balanced equation to demonstrate that mass is conserved for the Haber 

process.           (2) 

                                                                                                                                 [12] 
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ELECTRICITY AND MAGNETISM 

 

ELECTROSTATICS 

Learners must know two kinds of charges: 

• Know that all material contain positive charge (proton) and negative charge 
(electrons) 

• Know that an object that has an equal number of electrons and protons is neutral ( 
no net charge) 

• Know that positively charge objects are electron deficient and negatively charged 
objects have an excess of electrons. 

 
It is very important that learners familiarize themselves with on the part of CHARGE 
CONSERVATION; 

➢ SI unit for electric charge is the coulomb 
➢ State the principle of conservation of charge 
➢ Apply the principle of conservation of charge 
➢ The use of the equation: 

                   Q  = 
𝑄+  𝑄

2
   Note this equation is only true of identically sized conductors 

on insulated stands 
➢ Charge quantization 

 
Techniques for answering multiple choice questions: 

20 questions will be answered in multiple questions e.g 1.1 to 1.20. 
Four (4) possible answers are given. 
Two (2) destructors  
Two (2) answers of which one (1) is the correct answer. 
Start by eliminating the destructors first. 

 
 

MAGNETISM 

In magnetism learners must: 
 

• Magnetic field of permanent magnets 

• Poles of permanent magnet 

• Attraction and repulsion 

• Magnetic field lines 
 
 They must be able to: 

• Draw Magnetic field lines around magnet or poles to show the shape, size and 
direction of the magnetic field 

• Use iron filing or compasses 
 
Learners must able to understand the concept: 
 

• Earth’s magnetic field compass 
 
 
 
Techniques for answering multiple choice questions: 



 

Page 32 of 57 
 

20 questions will be answered in multiple questions e.g 1.1 to 1.20. 
Four (4) possible answers are given. 
Two (2) destructors  
Two (2) answers of which one (1) is the correct answer. 
Start by eliminating the destructors first. 

 
 

ELECTRIC CIRCUIT 

DEFINITIONS 

• CURRENT 
it is the amount of charge that flows past a certain point during a certain time 

 

• POTENTIAL DIFFERENCE 
it is the amount of work done by a certain charge to move from a certain place in   the  circuit 

to another 

 

• RESISTANCE 
it is the resistance that a conductor has against the flow of charge through 

the conductor 

• INTERNAL RESISTANCE 
it is the resistance that a cell or battery has against the flow of charge. It has the effect that a 

charge uses energy to move through the cell or battery. This energy has to come from the 

battery itself. This causes “internal volts”   

 

• POWER 
it is the tempo at which work is done or used. It is the amount of work done or  

used per second  

 

• EMF 
it is the energy supplied by the battery to each unit charge so that the charge is able to move 

through the circuit. If some of the energy is used to overcome the internal resistance then 

there is less energy for each charge left to move  

through the external circuit 

• INTERNAL RESISTANCE 
 

• DEFINITION 
it is the resistance that a cell or battery has against the 

flow of charge.  

 

• EFFECT IN THE CIRCUIT 
there is less energy per unit charge left (measured in volt) 

for the external circuit. When the total current in the  

circuit increases, the “internal volt” will increase and the 

external circuit’s potential difference will decrease and 

vice versa. 

 

• CALCULATIONS (not on info) 



 

Page 33 of 57 
 

EMF = V
external circuit

 + V
internal resistance

 

EMF = IR + Ir = I(R + r) 
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QUESTIONS 1  

MULTIPLE CHOICE 

Four possible answers are given for the following questions. Each question has only ONE correct 

answer. Choose the correct answer and write a SYMBOL or LETTER next to the number, e.g. 1.2. 

C. 

 

1.1     Two identical metallic spheres, X with a charge of - 7 x 10- 6 C and Y with a charge of 
+ 3 x 10- 6 C are attached to wooden stands.                                    

  

 

1.2 A neutral plastic rod is rubbed with a dry cloth. It is observed that the rod`s charge after 
rubbing is -3.2 x 10- 9 C. This charge is obtained by…… 

A.  gaining 2.0 x 1010 electrons by the rod. 
B.  losing 2.0 x 1010 electrons from the rod. 
C.  losing 2.0 x 1010 protons from the rod. 
D.  gaining 5.0 x 1011 electrons by the rod                                                                 (2) 

 

1.3  

1.3      A glass rod is charged positively by rubbing it with a silk cloth. During this process ...  
A  electrons are transferred from the glass rod to the silk cloth.  
B  electrons are transferred from the silk cloth to the glass rod.  
C  protons are transferred from the silk cloth to the glass rod.  
D  protons are transferred from the glass rod to the silk 

cloth.  
                          (2)  
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Structured Questions   

QUESTION 1 
1.1  A positively charged Perspex rod is brought near a polystyrene ball which is hanging as 

shown in the diagram1. The ball is not charged initially. The ball is attracted by the rod 
(diagram 2) and it touches the rod. Immediately after the ball touches the rod, the ball 
moves away from the rod. 

               
 
1.1.1  State the principle of conservation of charges.                                                          (2) 
1.1.2  Make use of sketch number two. Sketch the charge distribution on the ball as well as the 

rod if any and explain how the neutral ball is attracted by the charged rod.                                                                                                                       
(9) 

1.1.3  Explain why the ball is repelled as it touches the rod, as shown in sketch number 3.(Do not 
draw any diagram)                                                                                          (4)  

1.2  A test was conducted to check the nature of charge on rods A and B. It is noticed that rod A could 
attract both negatively and positively charged balls as shown in diagram 1. 
Rod B attracted a positively charged ball but repelled a negatively charged ball as shown in diagram 
2. 

 

                 
 
1.2.1  Using the description in diagram 1, determine whether rod A is positive/negative OR 

neutral.                                                                                                                         (2) 
1.3.2  Identify the charge on rod B?                                                                                         (2) 
                                                                                                                                                        [19]                        

      

                     QUESTION 2 
Two identical insulated, graphite-coated polystyrene spheres are suspended from threads. 
The spheres are held a small distance apart. The charges on the Spheres P and Q are – 
2,4 nC and + 5,6 nC respectively.  
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When the spheres are released they move towards each other.  
2.1  Explain why the spheres move towards each other when 

they are released.  
(2)  

 
The two spheres now touch each other and then separate.  
2.2  Calculate the charge on each sphere after they touch 

and separate.  
(2)  

2.3  Write down the number of electrons found on Sphere P 
after it touched Q and separated.  

(2)  

2.4  Which way will electrons move? Write only from P to Q, 
or from Q to P, or neither way?  

(1)  

2.5  Explain your answer to Question 6.4.  (2)  
                                                                                                                                                      [9]  
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MORE EXERSISES 
 

QUESTION 1 
 
There are four possible options for each answer in the following questions. Each question 
has only ONE correct answer. Choose the correct answer and write only A, B, C or D next to 
the question number. 
 
 
1.1 John wants to decrease the resistance of an electrical circuit and has the following 

options: 
 

(i) Increase the length of the nichrome conductor. 

(ii) Increase the thickness of the nichrome conductor. 

(iii) Use a copper conductor instead of a nichrome conductor. 

 
Which ONE combination of his options would best reduce the resistance of the 
circuit? 

 
A (i), (ii) and (iii) 

B (i) and (ii) 

C (i) and (iii) 

D (ii) and (iii) (2) 
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1.2 Consider the following diagram of a circuit. The light bulbs are not necessarily 
identical. 

 

 
 
The reading on A2 will be equal to: 
 
A the reading on A1 

B half the reading on A1 

C the reading on A3 minus the reading on A1 

D the reading on A1 minus the reading on A3. (2) 

 
1.3 Consider the following statements regarding voltmeters: 
  

(i) The reading of voltmeters connected across resistors is inversely proportional to 
the resistance of the resistor. 

(ii) When a switch in a circuit is closed, a voltmeter connected across a battery 
reads the emf of the battery. 

(iii) Voltmeters connected across equal resistors which are in parallel, will give the 
same reading. 

(iv) Voltmeters are always connected in parallel. 

 
Which of the above statements are true? 
 
A (i), (ii) and (iii) 

B (ii), (iii) and (iv) 

C (ii) and (iv) 

D All of them (2) 
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1.4 10 C of charge passes a point in a circuit in 2 minutes. The current in the circuit is: 
 

A 0,083 A 

B 0,2 A 

C 5 A 

D 12 A (2) 

 
1.5 Consider the following statements regarding current and ammeters: 
 

(i) The total current of a system remains constant. 

(ii) Current is inversely proportional to resistance. 

(iii) Ammeters must be connected in series, with the positive terminal connected to 
the negative side of the battery. 

(iv) The current is divided when it passes through a parallel portion of a circuit. 

 
Which of the following statements are correct? 
 
A (i), (ii) and (iii) 

B (i), (ii) and (iv) 

C (ii), (iii) and (iv) 

D (i), (iii) and (iv) (2) 

 
1.6 Resistors connected in series are called dividers of … 
 

A current 

B charge 

C potential 

D energy (2) 

 
1.7 The degree difference between the geographical North Pole and the magnetic north 

pole is called: 
 

A the angle of inclination 

B the angle of declination 

C the angle of dip 

D the angle of incidence. (2) 
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1.8 Which ONE of the following best describes the magnetic field lines surrounding two 
oppositely charged poles? 

 

A 

 

B 

 

C 

 

D 

 

  (2) 
 
1.9 Which of the following metals is not ferromagnetic? 
 

A iron 

B nickel 

C silver 

D cobalt (2) 
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1.10 Which of the following diagrams is the correct representation of the magnetic field 
lines surrounding two like poles? 

 

A 

 

B 

 

C 

 

D 

 

  (2) 
 
  [20] 
 
 



 

Page 42 of 57 
 

QUESTION 2 
 
Give one word or term for each of the following descriptions. Write only the word or term next 
to the question number. 
 
2.1 An ammeter is usually connected in (SERIES/PARALLEL) in an electric circuit. (1) 
 
2.2 A measure of how much charge is passing a certain point in a circuit in a given 

amount of time. (1) 
 
2.3 The flow of electrons around a circuit. (1) 
 
2.4 The apparatus used to measure the potential difference across a resistor. (1) 
 
2.5 The flow of electrons around a circuit. (1) 
 
2.6 Positively charged materials have (FEWER/MORE) negative charges than positive 

charges. (1) 
 
2.7 Negatively charged materials have (FEWER/MORE) positive charges than negative 

charges. (1) 
 
2.8 The small areas within a magnet that behave like tiny magnets.  (1) 
 
2.9 The phenomenon in which the northern skies light up with different colours. (1) 
 
  [9] 
 
 
 
QUESTION 3 
 
Many South Africans have access to electricity in their homes via the national grid. All new 
houses that have been built have had pre-paid electricity meters installed in them. The owner 
of the house purchases electricity using an electricity card at a shop, very similar to the way 
one purchases airtime for your cellphone. 
 
3.1 Name one ADVANTAGE and one DISADVANTAGE of the prepaid electricity 

system. (4) 
 
3.2 What is the social/economic impact of having electricity available in every household 

in South Africa? (3) 
 
  [7] 
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QUESTION 4 
 
Consider the diagram of a circuit containing one cell connected to 2 bulbs in series with a 
switch that is closed. 
 

 
 

4.1 Copy the diagram onto your answer sheet and draw in an ammeter that measures 
the current through the wire at A. (1) 

 
4.2 The current at A was found to be 0,6 A. What is the current at point C? (1) 
 
4.3 How much current passed point C if the circuit was closed for 2 minutes? (3) 
 
4.4 In the circuit diagram drawn in question 5.1, draw in a voltmeter measuring the 

potential difference between point A and B. (1) 
 
4.5 The battery was marked as 3,0 V. The voltage across AB was found to be 1,8 V. 

What is the voltage across CD? Explain why VAB is different to VCD. (2) 
 
4.6 How will the brightness of bulb 1 compare to bulb 2? Explain why this is observed. (2) 
 
  [10] 
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QUESTION 5 
 
Approximately 70% of South Africa’s electricity is produced from coal-burning power stations. 
The coal that is used is unrefined and produces a large range of pollutants that can harm the 
environment. These include greenhouse gases and a large amount of particulates (ash). 
 
Sixty to 80% of the particulate residue (ash) leaves the chimney with the waste gases. 
Electrostatic precipitators are very important in reducing this pollution. The waste gases and 
ash pass through a negatively charged metal grid up the chimney. The sides of the chimneys 
have positively charged metal plates that attract the charged particles to the sides. Every few 
minutes a hammer knocks the plates causing the collected ash to fall into collection bins. The 
ash can then be used to make cement or bricks. 
 

 
 

5.1 Name TWO greenhouse gases that are produced by coal-burning power stations. (2) 
 
5.2 Choose the correct word in the following statement. Write only the correct word. 
 
 The metal grid is negatively charged because it has a 

(GREATER/SMALLER/EQUAL) number of protons compared to electrons on its 
surface. (1) 

 
5.3 Ash particles are neutral. Explain why the ash particles become charged with the 

same charge as the grid. (2) 
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Coal is a non-renewable fossil fuel. 
 
5.4 What is meant by the term “non-renewable”? (1) 
 
5.5 Name ONE other non-renewable fossil fuel. (1) 
 
5.6 Electricity may also be generated by renewable energy sources. Name ONE 

renewable source of energy and an advantage of its use. (2) 
 
5.7 Despite the electrostatic precipitators, coal-burning power stations still emit a high 

volume of greenhouse gases. Explain the negative effect this could have on the 
environment. (3) 

 
  [12] 
 
 
QUESTION 6 
 
The first steam train was built in 1804. Coal was burned to boil water, producing steam that 
drove the wheels of the train. The toxic fumes produced by steam trains soon became a 
problem in the train tunnels in Europe. This led to the development of the electric train in the 
early 1900s. Most of the trains in South Africa are powered by electricity from the national 
grid. 
 
Coal-fired trains produce a large amount of pollution, mostly in the form of greenhouse gases 
and toxic fumes. An electric train does not produce any toxic emissions. They operate with a 
lot less noise and have a higher performance than steam trains – they are able to accelerate 
more rapidly than coal-fired trains. The electricity required for the trains is provided by an 
overhead power line or a third rail on the ground and may also be supplied from clean 
renewable resources like hydroelectric power. 
 
6.1 What is the main disadvantage of a steam train? (1) 
 
6.2 Explain how the disadvantage named in QUESTION 7.1 led to the development of a 

better train engine. (2) 
 
6.3 Name TWO greenhouse gases produced by burning coal. (2) 
 

South Africa has experienced a shortage of electricity. This has resulted in many unexpected 
blackouts (periods with no electricity). 
 
6.4 What would happen to an electric train during a blackout? (1) 
 
6.5 How does this impact on the reliability of the train as a mode of transport? (1) 
 
6.6 Hydroelectric power is an example of a renewable resource. Name TWO other 

renewable resources that could be used to produce electricity. List an advantage for 
each one. (4) 

 
6.7 Suggest ONE way in which the development of a good public train system can 

improve the social conditions within South Africa. (2) 
 
  [13] 
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QUESTION 7 
 
Pamela and Thandi set up the following circuit consisting of two resistors connected in series 
to a 3 V battery and a switch. An ammeter is connected in series and a voltmeter is 
connected over the first resistor. 
 

 
 

When Pamela and Thandi connect up the circuit they get a reading of 1,5 A on the ammeter, 
and 2 V on the voltmeter. 
 
7.1 Calculate the amount of charge passing through the ammeter in 10 s. (3) 
 
7.2 Calculate the resistance of the entire circuit. (3) 
 
7.3 Choose the correct answer. Write only the correct word. 
 

Resistors in series are (CURRENT/POTENTIAL) dividers. (1) 
 

7.4 If the resistance of R1 is 1,33 Ω, explain how Thandi could calculate the resistance 
of R2 without the use of Ohm’s Law. What is the value of R2? (2) 

 
7.5 How much energy is transferred through R2 in 5 min? (5) 
 
  [14] 
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QUESTION 8 
 
8.1 Three cells, each with a potential difference of 3 V, are connected in series to form a 

battery. The cells are connected to a 2 Ω resistor, an ammeter and a closed switch. 
 

a) Draw the circuit diagram. (4) 

b) What is the reading on the ammeter? Show calculations. (4) 

c) The ammeter is now moved to the other side of the resistor. Will the reading on 
the ammeter change? Write only INCREASE/DECREASE/STAY THE SAME. 
Explain your answer. (2) 

 
8.2 Consider the diagrams of the following circuits. The potential difference across each 

of the batteries is the same. The resistance of each bulb is the same. 
 

 
 

a) In which circuit are the bulbs burning with the same brightness as in circuit 1? (1) 

b) In which circuit are the light bulbs the dimmest? (1) 

c) Choose the correct word in brackets: 

 Resistors in parallel are (CURRENT/POTENTIAL) dividers. (1) 
 

d) A car’s headlights may be described as a simple circuit. Which circuit best 
describes a car with two functioning headlights? (1) 

 
  [14] 
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QUESTION 9 
 
Lakheni and Rahul want to investigate the relationship between current and potential 
difference. Their teacher gives them the apparatus in the diagram below to conduct their 
investigation. 
 

 
 

9.1 Write down a possible investigative question. (1) 
 
9.2 Write down a possible hypothesis. (1) 
 
9.3 Identify a variable that must be controlled. (1) 
 
9.4 What is the independent variable in this investigation? (1) 
 
9.5 What is the dependent variable in this investigation? (1) 
 
9.6 Plan a suitable experiment for Lakheni and Rahul to test this hypothesis. (3) 
 
9.7 Draw a circuit diagram of the possible circuit they could set up to conduct the 

investigation. (4) 
 
9.8 Rahul took down the following readings during the investigation: 
 

Voltmeter (V) Ammeter (A) 

1,5 0,7 

3,0 1,4 

4,5 2,0 

6,0 2,7 

7,5 3,4 

 
Draw a graph of the potential difference versus current. Plot the points and connect 
them with a best fit straight line. Also supply a suitable heading. (5) 

 
9.9 Describe the relationship that exists between the current and the potential difference 

in a circuit. (1) 
 
  [18] 
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QUESTION 10 
 
Keketso was parking at a shopping centre and broke the right headlight of his car on a pole as 
he was parking. His left headlight remained lit. The car battery provides a potential difference 
of 12 V while the current passing through each headlight is 10 A. 
 
10.1 Are Keketso’s headlights connected in series or parallel? Motivate your answer. (2) 
 
10.2 What would Keketso have observed had they not been connected as you described 

in QUESTION 11.1. (1) 
 

Consider the circuit before the right headlight was broken. 
 
10.3 Draw a circuit diagram to represent the headlights, the battery and a switch. Include 

all the given information. (5) 
 
10.4 What is the current passing through the switch when the switch is closed? (2) 
 
10.5 What is the resistance in each headlight? (3) 
 

Consider the circuit after the right headlight was broken. 
 
10.6 What is the resistance in the left headlight once the right one has burnt out? (3) 
 
10.7 How much charge must pass through the remaining lamp for 750 J of energy to be 

transformed into light and heat? (4) 
 
  [20] 
 
 
QUESTION 11 
 
A glass rod is rubbed with a nylon cloth. The glass rod becomes positively charged while the 
cloth becomes negatively charged. A learner explained this phenomenon as follows: 
 
“The glass rod has a great attraction for positive charge. As it is rubbed against the nylon 
cloth the positive charge is rubbed off the nylon onto the glass rod. As a result, the glass rod 
becomes positively charged while the cloth becomes negatively charged.” 
 
11.1 This explanation is incorrect. Write down the correct explanation of how each item 

becomes charged. (4) 
 
11.2 Explain what you would observe if you brought the charged rod close to a slow 

stream of water. (2) 
 
11.3 Suggest a property of water that is responsible for these observations. (1) 
 
  [7] 
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QUESTION 12 
 
Static electricity is used in everyday life. Many car manufacturers use static electricity to 
improve the spray painting of the cars that they make. Conventional spray painting wastes a 
large amount of paint. Approximately 40% of the spray paint used to paint a car can miss its 
target. This paint contains many toxic chemicals and the pollution generated by these 
chemicals can be greater than the pollution generated by the engine emissions during the 
lifetime of the vehicle. 
 
Car manufacturers use electrostatics to create an attraction between charged paint particles 
and the car. As the paint is sprayed onto the car body part, an atomiser gives the paint a 
charge. Paint particles that miss the body part are then attracted and deposited on the 
underside of the part. This ensures an even distribution of paint, with little dripping and much 
less wastage. 
 
12.1 If paint droplets are given a negative charge, what charge should the car part be 

given? (1) 
 
12.2 Explain how a neutral paint atom obtains a negative charge as it passes through the 

negative nozzle. (3) 
 
12.3 Suggest what happens to the negative charge once the paint is deposited on the 

surface of the car body part. (2) 
 
12.4 How would the use of electrostatics reduce the pollution produced by spray 

painting? (2) 
 
12.5 Suggest TWO ways in which this use of electrostatics has benefited the car industry. (2) 
 
  [10] 
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QUESTION 13 
 
Keketso and Jacob are investigating the effect that a charged object has on a neutral object. 
They are given the following items: 
 

• a Perspex rod 

• a silk cloth 

• two polystyrene balls wrapped in metal foil suspended together from a wooden rod. 

 

 
 

They rub the Perspex rod with the silk cloth and the rod becomes negatively charged. They 
bring it close to the two balls. They observe that both of the balls are attracted to the rod. 
 
13.1 Explain why the foil-covered polystyrene balls are attracted to the Perspex rod when 

they have a neutral charge. (4) 
 
13.2 Draw a sketch to illustrate your answer in QUESTION 14.1. (3) 
 
13.3 What environmental condition may cause this investigation not to work effectively? (1) 
 

Both of the balls then touch the Perspex rod and are removed. The balls then repel each 
other. 

 
13.4 Explain what occurred as the balls touched the rod. Be sure to explain why they 

repelled each other. (4) 
 
  [12] 
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QUESTION 14 
 
Qhamani and Nicholas conduct an experiment to test the charge on different materials. It is a 
very hot and dry day. They are given: 
 

• Two Perspex rods (cellulose acetate) 

• Two empty pen cylinders (PVC) 

• Two knitting needles 

• A nylon cloth 

• Some thread with a small cradle to hold each rod. 

 
They rub a Perspex rod, pen cylinder and a knitting needle with the nylon cloth and suspend 
each item in the cradle from a table as shown in the diagram. 
 

 
 

Step 1: Qhamani rubs the second Perspex rod with the nylon cloth and brings it close to the 
first Perspex rod. The two rods repel each other. 

 
Step 2: Qhamani then brings the Perspex rod close to the pen cylinder and knitting needle. 

He notices that both the cylinder and the knitting needle are attracted to the Perspex 
rod. 

 
Step 3: Nicholas rubs the second pen cylinder with the nylon cloth and brings it close to 

each of the three suspended rods. He notices that the Perspex rod and the knitting 
needle are attracted to the pen cylinder while the two pen cylinders are repelled. 

 
Step 4:  Nicholas repeats step 3 using the second knitting needle. He finds that both the 

Perspex rod and pen cylinder were attracted, but that absolutely nothing happened 
when the two knitting needles were brought close together. 

 
 
14.1 State a possible hypothesis that Qhamani and Nicholas tested in step 1. (2) 
 
14.2 Consider the investigation done in step 1. Identify: 
 

a) the dependent variable (1) 

b) the independent variable. (1) 
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14.3 Organise the above procedures and observations into a suitable table. (9) 
 
14.4  Based on the results observed in the experiment, what conclusion can be made 

regarding the relative charges of the Perspex rod and the pen cylinder? (1) 
 
14.5 What conclusion can be made from the fact that the suspended knitting needle 

neither attracted nor repelled the second knitting needle? (1) 
 
14.6 Explain why the knitting needle was attracted to both the charged Perspex rod and 

pen cylinder. (3) 
 
14.7 Why is it important that it was a hot and dry day? What would have occurred if it was 

a humid or rainy day? (2) 
 
  [20] 
 
 
QUESTION 15 
 
Wasim strokes a steel pin using a strong bar magnet and he finds that the pin has become 
magnetised. He then strokes a small aluminium rod and finds that it does not become 
magnetised. 
 
15.1 What is the special name given to a metal that can be magnetised?  (1) 
 
15.2 Explain what happened inside the steel pin when it was stroked with the magnet. (3) 
 
15.3 Use a diagram to explain why the aluminium rod did not become magnetised. (3) 
 
15.4 Name TWO everyday objects that use magnets to operate. (2) 
 
  [9] 
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QUESTION 16 
 
Danyal and Bryce are investigating the magnetic properties of several objects. They were 
given the following items for their experiment: 
 

• A large bar magnet with a south and a north pole. 

• Three unknown metals A, B and C. 

 

 
 

They find that metal A is attracted by one pole and repelled by the other, while metal B is 
attracted to both the north and the south poles. Metal C is neither attracted nor repelled to 
either pole. 
 
16.1 Draw the magnetic field pattern that forms around a bar magnet. Show the direction 

of the field lines and the poles of the magnet. (3) 
 
16.2 Predict the types of metals used for A, B and C. Provide an explanation for each 

prediction. (6) 
 
16.3 A magnet is used inside a compass. Explain how a compass can assist a traveller in 

finding his destination. (2) 
 
  [11] 
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QUESTION 17 
 
James and Lethu have been given a variety of metals, each containing iron. Their task is to 
classify the following items as “hard” iron or “soft” iron. 
 
The items they have been given are: 
 

• an iron nail 

• a steel nail 

• a screwdriver 

• a piece of fence wire 

• a sewing needle 

• a knitting needle. 

 
They have been told that “hard” iron does not magnetise easily, but it retains its magnetism 
for a while. “Soft” iron magnetises easily, but does not retain its magnetism. 
 
17.1 Describe a method that you could use to magnetise an object. (2) 
 
17.2 Write down a suitable hypothesis. (1) 
 
17.3 Explain how you would test whether an object is “hard” iron or “soft” iron. (3) 
 
17.4 Based on your knowledge of magnetic materials, predict the results that you might 

expect to obtain. (3) 
 
17.5 Magnets are used in everyday materials. Suggest THREE different applications of 

magnets in the home. (3) 
 
  [12] 
 
QUESTION 18 
 
Bryce and Wasim were wondering if it was possible to make a temporary magnet with the 
use of electricity. They have been told that these are called electromagnets. They are given 
the following materials to perform an experiment. 
 
Materials: 
 

• a long nail 

• metal paperclips 

• 0,5 m insulated wire 

• two cells 

• two cell holders  

• two crocodile clips 

 
Step 1 Bryce took the wire and wrapped it tightly around the nail leaving a 2 cm gap at each 

end. 



 

Page 56 of 57 
 

 
Step 2 He tested the magnetism of the nail by trying to pick up some paper clips and 

observed no attraction between the paper clips and the nail. 
 
Step 3 Wasim then connected the two cells in series and connected it to the coil ends from 

around the nail. There was now a current running through the wire coiled around the 
nail. 

 
Step 4 Bryce now tested the magnetic ability of the nail by trying to pick up some paper 

clips and observed that four paper clips were attracted to the nail. 
 
Step 5 Wasim then disconnected the circuit and used the nail to pick up some paper clips. 

No attraction was observed. 
 
 
18.1 Suggest a possible investigative question. (1) 
 
18.2 Suggest a possible hypothesis. (2) 
 
18.3 What is the independent variable in this experiment? (1) 
 
18.4 What is the dependent variable in this experiment? (1) 
 
18.5 What condition must be controlled? (1) 
 
18.6 Suggest why an attraction existed in step 4. (1) 
 
18.7 What does electricity do to the particles within the nail? Use a suitable diagram of 

the nail to explain your answer. (3) 
 
18.8 Predict how the strength of the electromagnet would change if more cells were 

used. (1) 
 
 
18.9 Based on the observations, suggest a possible conclusion regarding electricity and 

the magnetic properties of the nail. (2) 
 
18.10 Electromagnets are used in everyday life. Provide ONE example of an 

electromagnet. (1) 
 
  [14] 
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