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ALEXANDER ROAD HIGH SCHOOL 
NOVEMBER 2012                                                                                               2 1/4 HOURS 

PHYSICAL SCIENCE – PAPER TWO 
KB, MA, CO                                                                                                            TOTAL = 150 

GRADE 10 
__________________________________________________________________________________ 

 

Instructions  

• The question paper consists of 14 questions. 

• Answer all the questions. 

• Answer section A on the answer sheet provided. 

• Answer section B on the folio sheets provided.  

• A non-programmable calculator may be used. 

• Number the answers correctly according to the numbering system used on this question 
paper. 

• Start questions on a new page where indicated. 

• A data sheet will be provided for your use. 

• Round off to two (2) decimal places unless otherwise stated. 

• Please leave a line between sub-questions. 

• RULE OFF after each QUESTION for Section B (draw a line) 
_____________________________________________________________________________ 
 

SECTION A 
- Answer on the answer sheet - 

 

QUESTION 1: 
Give ONE word/term for each of the following descriptions.  Write only the word/term next         
to the question number (1.1 – 1.5) on the attached ANSWER SHEET. 
 
1.1 A type of mixture that consists of two or more substances and the different  

components of the mixture can be seen.       (1) 
 

1.2 The process of a substance going straight from a solid to a gas.   (1) 

       
1.3 A solutions that contains small amounts of dissolved substances per unit volume. (1) 
 
1.4 In this type of bond valence electrons move around freely and conduct heat and  

electricity.           (1) 
 
1.5 The weak intermolecular bond that cause substances to have low melting bonds  

and boiling points.          (1) 
            [5] 
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QUESTION 2: Multiple choice 
Four possible options are provided as answers to the following questions.  Each question has 
only ONE correct answer.  Choose the answer and make a cross (X) in the block (A – D) next to 
the question number (2.1 – 2.10) on the attached ANSWER SHEET. 
 
2.1 The elements in group 7 of the periodic table are known as 
 

A. Noble gases    B. Alkali metals 
 

C. Transition elements   D. Halogens 
 
 
2.2 Which of the following can be classified as a mixture? 
 

A. Sugar     B. Table salt 
 

           C.  Air      D. Iron 
 
 
2.3 A property of atoms which causes polarity in molecules 
  

A. electrons    B. atomic mass 
  

C. attraction    D. Electronegativity  
 
 
2.4 The correct combination of properties of diamond is the following:  
  

A. colourless, transparent and ionic intermolecular bonds 
  

B. It is very hard, atoms bonded covalently and each atom bonded to 4 other carbon 
atoms 

  
C. Colourless, transparent crystal, conducts electricity 
 
D. It is the hardest gray-black and shiny solid on earth    

 
 
2.5 The labels on the boiling points graph of the group 7 hydrides got mixed up.  What is the 

correct combination in order from 1- 4 respectively? 
  

A. HF, HCl, HBr, HI 
 
B. HI, HBr, HCl, HF 
 
C. HBr, HF, HI, HCl  
 
D. HF, HI, HBr, HCl  

 

4 

1 

2 

3 
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2.6 Which of the following is the correct order for the definitions below? 
 
i) Any orbital can contain a maximum of two electrons provided the electrons spin in 

opposite directions. 
ii) When the same type of orbitals are available, each orbital gets one electron before 

electrons are paired. 
iii) The distribution of the electrons of an atom in its orbital occur according to a certain 

principle. 
 
A.   Aufbau principle, Pauli’s exclusion principle, Hund’s rule. 
 
B.   Aufbau principle, Hund’s rule, Pauli’s exclusion principle. 

 
C.   Pauli’s exclusion principle, Hund’s rule, Aufbau principle 
 
D.   Hund’s rule, Aufbau principle, Pauli’s exclusion principle 

 
 
2.7 Find the correct statement concerning the Elephant’s Toothpaste demonstration: 
  

A. H2O decomposed and released hydrogen and H2O2 
 
B. H2O decomposed and released oxygen and hydrogen in the volumetric flask 
 
C. H2O2 decomposed and released oxygen and H2O 

 
D. H2O2 decomposed and released hydrogen in the Hoffman Voltammeter  

exclusion principle.  
 
 
2.8 Which of the following salts will be SOLUBLE in water? 

 

A.   CaCO3       B. Na2CO3 
      

C.  Fe2O3     D. MgCO3 

 
 
2.9 Which of the following would you use to test for the presence of Carbon dioxide gas? 
 

A. Ca(OH)2     B. Ba(NO)3  

 

C.  Dilute HNO3     D. Ag(NO)3 
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2.10 Which of the following is NOT a property of physical change? 
  

A.       Reversibilty    B. Energy involved 
  

C. Particle composition   D. Charge of nucleus 
 
    

 [10 X 2 = 20] 
  SUB – TOTAL: 25 

_____________________________________________________________________________ 
SECTION B 

- Answer all questions on the folio pages provided - 
Please leave a line between sub-questions. 

RULE OFF after each QUESTION for Section B 
QUESTION 3 
 
3.1 Complete the table below (write down the question number and the answer only) 
 

Atom/Ion 
Atomic 
number 

Number 
of 

neutrons 

Number of 
electrons 

Silicon 
(neutral) 

3.1.1  3.1.2 

      3.1.3 
   (Name) 

 10 10 

 2-O16

8

 
 3.1.4 3.1.5 

             (5) 
 
3.2 Radioactive elements emit different types of particles. Some of these are positively 

charged alpha (α) particles. Rutherford wanted to find out where the positive charge in an 
atom is. He carried out a series of experiments where he bombarded sheets of gold foil 
with alpha particles (since these would be repelled by the positive nucleus). A simplified 
diagram of his experiment is shown below. 
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A  

3.2.1 What is this experiment called?        (1) 
 
3.2.2 Through this experiment he concluded that the nucleus of the atom is …  (2) 
 
3.2.3 Gold can occur as an isotope. What is an isotope?     (2) 
 
3.2.4 Uranium is a radioactive material that occurs as two isotopes: Uranium- 235 forms 

approximately 0,7% of the total uranium content on earth and is highly reactive.  
Stable uranium-238, that is not used for nuclear reactors, forms 99,3%. 

 
 Calculate the relative atomic mass of Uranium.      (3) 
 
3.2.5 Draw an Aufbau diagram for the sulfide in the zinc(II) sulfide.    (3) 
             [16] 
 
QUESTION 4 
   

 

4.1 Is this a heating or cooling curve of water?      (2) 

4.2 Provide labels for the phase changes at the numbers on the graph.   (2) 

4.3 Describe the phase that occurs after the phase change at 2 according to the  
Kinetic Molecular Theory in terms of particles of matter.    (4) 

             [8] 
 

QUESTION 5 

5.1 Give the chemical names of each of the following compounds: 

5.1.1 NaBr  

5.1.2 Ba(NO2)2  

5.1.3 SO2  

5.1.4 H2SO4            (8) 

2 

1 
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5.2 Give the formula for each of the following compounds: 

 

5.2.1 iron (II) sulphate 

5.2.2 boron trifluoride 

5.2.3 potassium permanganate 

5.2.4 zinc chloride           (4) 
[12] 

 

QUESTION 6  
 
Chemical weapons were banned by the Geneva Protocol in 1925. According to this protocol, all 
chemicals that release suffocating and poisonous gases are not to be used as weapons. White 
phosphorous burns vigorously in oxygen when exposed to humans and can cause severe burns 
and even death. 
   

P4(s)    +   O2(g)          P2O5(s)        
   
6.1 State the Law of Conservation of Mass.       (2) 
 
6.2 Use the law above and prove that the chemical equation is NOT balanced.  (4) 
 
6.3 Write and balance the chemical equation.      (2) 
 
6.4 Classify the reaction as…   A) a synthesis or a decomposition reaction.  (2) 
     B) an endothermic or exothermic reaction  (2) 
 
6.5 What does (s) and (aq) mean?        (2)  

[14] 
 
QUESTION 7: Start on a new page 

 
7. Define: 
 
7.1 Covalent bonding           (3) 
7.2 Ionic bonding           (3) 
7.3 A Mole           (2) 
7.4 Concentration          (2) 
 
7.5 Show the covalent bonding of atoms to form the nitrogen molecule.   

Use Lewis structures.         (3) 
       

7.6 Draw a simple labeled sketch to show the position of hydrogen bonding between  
two water molecules.           (2) 

             [15] 
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QUESTION 8 

 
8.1 Apply the definition of relative atomic mass and calculate the mass of one  

copper atom in grams. (amu=1,66x10-27)      (2) 
  
8.2 Determine the empirical formula if a substance consists of 40% carbon,  

6,67% hydrogen and oxygen.         (5) 
            [7] 

 
QUESTION 9 

 
9. The following incompletely balanced equation represents the reaction that occurs in 

green plants: 
 

   6CO2    +    6H2O              O2   + C6H12O6   
 

9.1 Rewrite and complete the balancing of the equation.     (2) 
     

9.2 Calculate the mass of oxygen formed if 30 g C6H12O6 is produced.   (5) 
 
9.3 Determine the number of atoms present in 30g of C6H12O6.    (3) 
             [10] 

   
QUESTION 10  

 
10.1 The following titration results were found after an investigation with a non-standard 

solution HCl and a 0,1 mol.dm-3 KOH solution. The reaction equation of the  
 investigation is:  
 

   HCl   +   KOH                H2O   +   KCl 
 

Volume acid 
(cm3) 

20 20 20 

Volume base 
(cm3) 

15,3 15,15 15,2 

 
 Calculate the concentration of the acid to 3 decimals.  [5] 
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QUESTION 11: Start on a new page 

 
11. Answer the following questions from the graph below. 
 

 

 

11.1 What is meant by the term 2nd ionisation energy?           (3) 
 
11.2 Name two factors that affect ionisation energy.      (2) 
 
11.3 What general trend can be noted with regards to ionisation energy up a group  

in this diagram?                (1)  
 
11.4 What is the ionisation energy of 2 mols of Neon?     (1)  

                                                                 
11.5 According to the diagram, which has the lower ionisation energy, Metals or  

Non-metals?                 (1) 
 
11.6 Write down a condensed electron configuration of the element which has an  

ionisation energy of 1700 kJ/mol.        (2) 
             [10] 
 
 
QUESTION 12 
 
12.1 When referring to ions in solution, what is meant by the following terms? 
  
12.1.1 Dissociation                       (2) 
 
12.1.2 Ionisation                 (2) 
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12.2 State whether the following would undergo Dissociation or Ionisation when placed in 
water. 

 
12.2.1 HCl 

12.2.2 CaBr
2
 

12.2.3 NaCl 

12.2.4 CH
3
COOH                 (4) 

 
12.3 Write an equation for what happens when 12.2.1 is placed in water.         (3) 
 
12.4 Draw a diagram of a water molecule to indicate why it is seen as a  

polar molecule.           (2) 
                      [13] 

 
 

QUESTION 13 
 
13.1 A learner is given an unknown sodium solution. After a series of tests the learner 

determines that there is a halide present and it is an Iodide. 
Show how the learner was able to determine the presence of the Iodide using the 
following steps. 

 
  
13.1.1  Test                                                                                                  (2) 
     
13.1.2  Observation           (2) 
   
13.1.3   Confirmation           (2) 
  
13.1.4  Any relevant equations.         (4) 
 
 
13.2 What is the name given to a solution that has reached the limit to the amount of mass of 

dissolved substances that will be dissolved in a given volume at a given temperature? 
                  (2) 

[12] 
 

Unknown 

sodium 

solution 
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QUESTION 14 
 
14.1 Explain how the building of dams affects the lives of the people and the ecology  

in the region.           [3] 
_____________________________________________________________________________________ 

TOTAL: 150 MARKS 

 

 

DATA  

NAME SYMBOL VALUE 

Avogadro’s constant NA 6,02 x 1023 mol-1 
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n =  

    


