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Key Concepts Test

1.	 	Ions are found in ionic compounds. The table below shows four particles – A, B, C and D – and the 
numbers of protons, neutrons and electrons in each.

 
    

    (a)  From the table, explain which particle shows the negative ion. 
(2)

�

�

�

    (b)  The compound calcium nitrate, (Ca(No3)2 has both nitrate and calcium ions. 
           Calculate the relative formula mass of calcium nitrate when the relative atomic masses are: 
           Ca = 40, N = 14 and O = 16 

(2)
           Relative formula mass =                                                                                              

    (c)  The electron configuration of sodium and chlorine atoms are shown below:

         The compound sodium chloride is an ionic compound; it contains sodium and chlorine ions. 
         Complete the diagram below to show the electron arrangement and charges of the ions in sodium 
         chloride.

(Total for Question 1 = 8 marks)

Particle Protons Neutrons Electrons

A 9 10 9

B 12 14 10

C 16 16 16

D 16 18 18

charge on ion                 charge on ion                 
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Key Concepts Test

2.	 	Mendeleev arranged elements on the periodic table. The image below shows some unidentified 
elements found on the periodic table – the letters DO NOT show which elements they are.

    (a)  Using the letters on the table, identify the following:
           (i)  Three elements in the same group                                                                                       

(1)
           (ii)  The noble gas                                                                                       

(1)
           (iii)  Three elements in the same period                                                                                       

(1)

    (b)  Which elements from the table shown will form an ionic compound when combined? 
(1)

              G and C
              B and G
              B and C
              A and G

    (c)	Which element will give an acidic solution when dissolved in water after it has reacted with 
          hydrogen? 

(1)
              J
              G
              C
              B
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Key Concepts Test

    (d)  In group 1, the elements become more reactive as they go down the periodic table. Explain why 
           element A is less reactive than element H. 

(2)

�

�

�

�

    (e)  (i) Metals conduct electricity. Where on the periodic table are metals found?
(1)

�

         (ii) Element F is a metal which conducts electricity well. Explain the properties of a metal that 
              allow good electrical conductivity. 

(2)

�

�

�

�

(Total for Question 2 = 10 marks)
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Key Concepts Test

3.	 (a) An atom of sodium has a mass number of 23 and an atomic number of 11. The atom is made 
      up of protons, neutrons and electrons. Complete the table below to show the number of each in 
      an atom of sodium. 

(2)

    (b)  Explain where in the atom the protons, neutrons and electrons are found. 
(2)

�

�

�

�
 
   (c)  What is the relative mass of an electron? 

(1)

�

   (d)  Where is the majority of the mass of an atom concentrated? 
(1)

�

   (e)  What is the electronic configuration of a sodium atom?
(1)

�

    (f)	A sample of carbon contains isotopes of carbon-11 and carbon-13. What does the term ‘isotope’ 
         mean? 

(1)
             Neutron number is the same
             Protons number is the same but neutron number is different
             Electrons number is the same but proton number is different
             Electron number is different

Electrons Protons Neutrons 
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Key Concepts Test

   (g)  The sample of carbon has in it:
          57.3% of carbon-11
          42.7% of carbon-13
          Calculate the relative atomic mass of carbon to one decimal place.

(3)

�

�

�

�

�

�

�

�

�

�

(Total for Question 3 = 11 marks)
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Key Concepts Test

4.	 	Different substances have different structures. Some are metallic, such as zinc; some are ionic, 
such as sodium chloride; some are simple molecular covalent, such as chlorine; and some are giant 
molecular covalent, such as diamond. 
 
The different structures mean that they have different properties: 
•  Sodium chloride has a different solubility in water than diamond. 
•  Zinc, diamond and sodium chloride have high melting points. 
•  Chlorine has a low melting point. 
Explain these properties of these substances in terms of bonding and structure. 

(6)

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

(Total for Question 4 = 6 marks)
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Key Concepts Test

5.	 Graphite and diamond both contain carbon atoms.
    
     (a)  What is the maximum number of bonds that can be formed by a carbon atom? 

(1)

�
   
     (b)  What type of bonding does graphite have? 

(1)

�

     (c)  Explain why diamond is used for cutting tools and graphite is used for lubricant or electrodes. 
(4)

�

�

�

�

�

�

�

     (d)  Carbon has an atomic number of 6 and hydrogen an atomic number of 1. Draw a dot and cross 
            diagram of methane, CH4.

(2)

(Total for Question 5 = 8 marks)
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Key Concepts Test

6.	 Sodium chloride can be formed from reacting sodium and chlorine as shown in the equation below:
    

     (a)  Balance the above equation. 
(1)

     (b)  Calculate (to 2dp) the maximum mass that could be formed of sodium chloride if excess 
            chlorine is reacted with 9g of sodium. The relative atomic masses of sodium = 23.0 and 
            chlorine = 35.5 

(3)

�

�

�

�

�

     (c)  A compound of chlorine and iron was formed when 7.1g of chlorine was reacted with 5.6g 
           of iron. 
           Calculate the empirical formula of the compound if the relative atomic mass of chlorine = 35.5 
           and iron = 56.0. 

(3)

�

�

�

�

�

(Total for Question 6 = 7 marks)

TOTAL FOR PAPER = 50 MARKS  

    Na + Cl2         NaCl
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