
 
Updated January 2015 

NOVEMBER EXAMINATION 
QUESTION PAPER 
COVER SHEET 
Name:  Gr.  10 

Subject: Physical Sciences Marks: 125 

Educator: Mr De Villiers & Ms Bouwer Date: 18 Nov 2015 

Moderator: Mr De Villiers Time: 2 hours 

Paper No.: Physical Sciences Paper 2   

Venue: 1, 2 and 3   

Session: Session 1   

Paper consists of 7 Questions and 7 Pages. 

Instructions: 

1. Answer ALL the questions. 

2. Non-programmable calculators may be used. 

3. Appropriate mathematical instruments may be used. 

4. Number the answers correctly according to the numbering system 
used in this question paper. 

5. Data sheets are attached for your use. 

6. Give brief motivations, discussions, etc. where required. 
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SECTION A

QUESTION 1: MULTIPLE CHOICE

1.1

(2)
1.2

A.
B.
C.
D.

(2)

1.3

A. Na, K, Mg
B. Na, Mg, K
C. K,Mg, Na
D. Mg, Na, K

(2)

1.4

A. 1s
2
2s

2
2p

6
3s

1

B. 1s
2
2s

2
2p

6
3s

2

C. 1s
2
2s

3
2p

6

D. 1s²2s²2p⁶

(2)

Each question only has ONE correct answer. Write only the letter (A-D) next to 
the question number (1.1 – 1.10) in the ANSWER BOOK.

Which one of the following chemical equations is NOT balanced?

Which one of the following pairs represents two atoms with the same number of   
neutrons?

The electronic configuration of Na⁺ is:

When Na, K and Mg are arranged in increasing order of atomic radius (smallest
radius first), which order is correct?
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1.5

A. Volume
B. Mass
C. Size
D. Energy

(2)

1.6

A. Br⁻ , Kr , K⁺

B. Mg²⁺ , Ca²⁺ , Be²⁺

C. Na⁺ , Mg²⁺ , Al³⁺
D. Cl , Br , I

(2)

1.7

A. The inclination of an atom to attract a shared pair of electrons.
B. The inclination of an atom to repel a shared electron pair.   
C. The ability of an atom to donate electrons to another atom.
D. The ability of an atom to form an ion.

(2)

1.8

A. the ionization energy increases as you move to the right of a period. 
B. the noble gases have the highest ionization energies.
C. the ionization energies decrease from left to right after the alkali metals. 
D. the ionization energy of nitrogen is higher than that of berillium.

(2)

Consider the trends shown below. Which one of the statements is false?

The electronegativity of an atom is an indication of the following:

Which group of atoms/ions has the same number of electrons?

The number of nucleons in a nucleus of an atom determines the _____ of an atom.



3

1.9

A. Fe 4CrO4

B. Fe 2 (CrO4)3

C. Fe CrO4

D. Fe 2CrO4

(2)

1.10

A.
B.
C. High ionization energy and low electronegativity.
D. High ionization energy and high electronegativity.

(2)

[20]

Which properties are most common in non-metals?

The chromate ion CrO₄²⁻ combines with Fe (III) to form a compound with the 
following formula:

Low ionization energy and low electronegativity.
Low ionization energy and high electronegativity.
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SECTION B

THE ATOM 

When molecular hydrogen (H₂) and oxygen (O₂) are combined and allowed to react 
together, energy is released and the molecules of hydrogen and oxygen can combine 
to form water.

         2.1.1  protons (1)
         2.1.2  neutrons (1)
         2.1.3  electrons (1)
         2.1.4  nucleons (1)
2.2  Sketch a fully labelled Aufbau Diagram (Energy Level Diagram) for the
        oxygen ion. (3)
2.3  Write down the electron configuration for the oxygen ion. (2)
2.4  Draw the Lewis diagram for a water molecule. (2)
2.5  Is water a polar or non-polar molecule? Give reasons for your answer. (2)

[13]

QUESTION 3: ISOTOPE CALCULATIONS AND LEWIS DIAGRAMS

Consider the two elements Calcium and Chlorine.

       3.1.1  What are isotopes? (2)
       3.1.2  Use the information in the table to calculate the average atomic mass 
                  of chlorine? (4)

QUESTION 2:

2.1  For the oxygen atom above give the number of:  

3.1  The table below shows information about two naturally occurring isotopes of
       chlorine.

Isotope Relative Atomic Mass (u) Natural Abundance (%)
³⁵Cl 34.97 75.78
³⁶Cl 36.97 24.22



5

3.2  Calcium reacts with chlorine gas to form calcium chloride. 
       3.2.1  What type of chemical bond is formed between calcium and chloride?(3)
                  Explain your answer briefly by referring to your knowledge of 
                  electronegativity differences.
      3.2.2  Use Lewis diagrams to show the formation of calcium chloride. (3)
               

[12]

QUESTION 4: CHEMICAL FORMULAE AND THE MOLE

4.1  Define the Law of Conservation of Matter. (2)

4.2  Determine the chemical formulae of the following substances.
       4.2.1  Potassium dichromate     (2)
       4.2.2  Calcium thiosulphate (2)
       4.2.3  Copper (II) Permanganate (2)

4.3  Differentiate between the mole and Avogadro’s Constant. (2)

4.4  Consider 6.02 x 10²² molecules of KClO₃ and then answer the following questions:
        4.4.1  What is the scientific name for KClO₃? (2)
        4.4.2  What mass of KClO₃ contains 6.02 x 10²² molecules of KClO₃ ? (3)
        4.4.3  How many moles of oxygen atoms are there in 6.02 x 10²² (3)
                   molecules of KClO₃?
        4.4.4  How many potassium atoms are there in 6.02 x 10²² molecules
                   of KClO₃? (3)

[21]
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QUESTION 5: STOICHIOMETRY

(2)
(2)
(4)

5.2  Barium chloride and sulphuric acid react according to the following equation to 
        produce barium sulphate and hydrochloric acid.   

BaCl₂  +  H₂SO₄  →  BaSO₄  +  2HCl
       If you have 2 g of BaCl₂:
       5.2.1  What quantity (in grams) of  H₂SO₄ will you need for the reaction so that 
                  all the barium chloride is used up? (6)
       5.2.2  What mass of HCl is produced during the reaction? (3)

5.3  20 cm³ of a 1,3 mol•dm⁻³ magnesium hydroxide solution was pipetted into
        a conical flask and titrated with nitric acid. It was found that 17 cm³ of the nitric 
        acid was needed to neutralise the base. 

2HNO₃ + Mg(OH)₂ → Mg(NO₃)₂ + 2H₂O
        5.3.1  Use the balanced equation to calculate the concentration of the nitric 
                   acid. (6)

5.4  When heated to 512 °C, calcium hydroxide is turned into calcium oxide and 
       gaseous water.    
       5.4.1  Use the information above to write a fully-balanced chemical equation 

(2)
      5.4.2  What type of chemical reaction is this? (1)

[26]

QUESTION 6: PERCENTAGE COMPOSITION AND EMPERICAL FOR MULA

6.1  Determine the empirical formula for a compound with the following composition:
(7)

(2)
6.3  Determine the percentage oxygen in KMnO₄  (3)
6.4  Give the scientific name for KMnO₄. (1)

[13]

       5.1.1  P₄ + Br₂  → PBr₃
       5.1.2  KNO₃ + H₂CO₃ → K₂CO₃ + HNO₃

       5.1.3  C₂H₆ + O₂ → CO₂ + H₂O

                 for the chemical reaction above. 

        12,68 % aluminium  19,72 % nitrogen  67,60 % oxygen

6.2  From the information in Question 6.1, determine the molecular formula for the 
        compound if its relative molecular mass is 212.996 g.mol⁻¹.

5.1  Balance the following chemical equations:
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QUESTION 7: TRENDS ON THE PERIODIC TABLE

7.1  Use the figure above to answer the following questions.
        7.1.1  Define the term first ionisation energy. (2)

                   Li to Ne. (3)

7.2.1  Briefly explain why Atomic Radius increases  from top to bottom within a 
           group. (3)

           Sulpher, Silicon, Phosphorus , Aluminium (3)

7.3.1  Define the term electronegativity. (2)
7.3.2  Rank the following elements in terms of increasing  order of electronegativity: 
           Chlorine, Iodine, Bromine, Fluorine    (3)

7.4  Noble gases have an extremely high ionisation energy.
        7.4.1  Use your knowledge of electron arrangement to explain why this 
                   is so. (3)
        7.4.2  Which noble gas will have the smallest atomic radius? (1)

[20]

The End ≈ Well Done

The first ionisation energies of the elements Li to Na are shown in the figure below.

        7.1.2  Explain why the first ionisation energies show a general increase for

7.2.2  Rank the following elements in terms of decreasing  order of atomic radius: 

TOTAL …/125

First Ionisation 

energy kJ/mol


