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21. 
 
 

b) Calculate the energy required to convert one mole of boron atoms into one 
mole of boron ions with a charge of 3+. 

 
 
 

The following answer was taken from a student’s examination paper. 
The answer is incorrect. 
 
Give the correct explanation 
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1. B 2. C 3. C 4. C 5. B 6. A 7. B 

8. C 9. C 10. C 11. A 12. D 13. C 14. B 

15. D 16. D 17. C 18. C 19. A 20. D 21. A 

22. A  23. C        

Periodicity  Past Papers—Multi choice Answers 
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Periodicity Written section Marking Scheme  

1.  a (i) 
 
        (ii) 1735  (590 + 1145) 
  
        (iii) 2nd ionisation energy involves removal of an electron from an inner/full   shell 
 
        (iv)  more protons/increased nuclear charge of Mg2+ ion. 
 
2. (i)  decreases  
 (ii) doesn’t form covalent bonds 
 
3 A (i)  increasing nuclear charge OR increasing number of protons 
 
            (ii)  b or j 
 
            (iii)    A  Second ionisation energy involves removal of an electron from an inner/full  
    shell. 
 
                     B  11, 472 
 
             B (i) Electronegativity is the attraction an atom has for the shared electrons. 
 
                (ii) increased screening/shielding  (1 mark) 
                     
                     Attraction of the nucleus/protons for the outer electrons decreases  (1 mark) 
 
 
4 A (i)    Increasing nuclear charge/numbers of protons 
 
          (ii)   The energy required to remove 1 mole of electrons from 1 mole of gaseous atoms. 
 
          B      Increasing screening/shielding (1 mark)   OR 
 
                  More shells so attraction of nucleus/protons for outer electrons decrease  
 
 
5. (i)    Electronegativity is the measure of attraction an atom/nucleus has for its shared   

 electrons 
 
          (ii)   Increasing screening/shielding (1 mark)   OR 
 
                  More shells so attraction of nucleus/protons for outer electrons decrease  
 
           B) increasing nuclear charge  OR increasing number of protons 
 
 
6. (i)   Increasing nuclear charge/number of 

protons 
 
         (ii)   
 
 (iii) 4th ionisation energy involves removal of an electron from an inner/full   shell 
 

7. a (i)  increased 
 
    (ii)  The nobles gases do not form covalent bonds. 
 
 
             (iii)       Increasing screening/shielding (1 mark)   OR 
 
                  More shells so attraction of nucleus/protons for outer electrons decrease  
 
           B (i)  
 
              (ii) 1 mark correct numbers 2.1/1.8    & 1 mark for graph plotting 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          8 a (i)  increasing nuclear charge OR number of protons 
 
                (ii)  increased shielding/screening (1)  OR 
                       
                 More shells so attraction of nucleus/protons for outer electrons decrease  
 
             B (i)  
 
 
                (ii)  6th ionisation energy involves removal of an electron from an 
                      inner/full   shell 
  
                       1 mark 
                 (c) Aluminium atom loses 3 electrons to form an ion  (2,8,3          2,8) 
     AND 
                      Phosphorus atom gains 3 electrons to form an ion (2,8,5        2,8,8) 
 
                        1 mark 
                       Aluminium has one less energy level than phosphorus            
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Periodicity Marking Scheme  

9. a)  (i) increasing nuclear charge/number of protons 
 
               (ii) covalent radius has electron arrangement 2,8,1 whereas ion loses an electron to form 2,8 
                    
                     Sodium atom has  Less energy shells than the ion  OR  
 
                      Sodium atom has 3 electron shells whereas sodium ion only has 2 shells 
 
 
           B (i)  increasing shielding/screening   OR 
 
                    More shells so attraction of nucleus/protons for outer electrons decrease  
 
              (ii) 2nd ionisation energy involves removal of an electron from an inner/full   shell 
 
 
               C (i)  Any value 720-770 
 
                  (ii) As ionic radii increases, the lattice enthalpy decreases 
 
 
 10              increased nuclear charge/ number of protons 
 
 
 
11 a) electronegativity 
 
         b) decreases 
 
         c)  increased shielding/screening  (1)   OR 
 
              More shells so attraction of nucleus/protons for outer electrons decrease  
 
 
12. Increasing nuclear charge/number of protons 
 
13. a) increases 
 
          b) 4th ionisation energy involves removal of an electron from an inner/full   shell 
 
 
14. (i) Na(g)   Na+(g) + e- 
 
 
         (ii) 2nd ionisation energy involves removal of an electron from an inner/full   shell 
 
 
15 A (i)  increasing nuclear charge/number of protons 
           
             (ii) Cl(g)             Cl +(g) + e 
 
          B) Can’t form covalent bonds 

16. increasing nuclear charge/number of protons. 
 
17. a) Electronegativity 
 
         b) increasing 
 
         c) 2nd ionisation energy involves removal of an electron from an 
             inner/full   shell 
 
18.  a)   Increasing screening/shielding (1 mark)   OR 
 
           More shells so attraction of nucleus/protons for outer electrons  
           decrease  
 
      b)  Cl (g) + e              Cl- (g)  
 
 
19    a)  K (g)                  K+ (g) +  e  
 
       b)  Increasing screening/shielding (1 mark)   OR 
 
           More shells so attraction of nucleus/protons for outer electrons 
           Decrease. 
 
 
20 a) Na (g)                  Na+ (g) +  e  
 
          b)  6907  (801 + 2427  + 3660 from databook) 
 
 
21 a) increasing nuclear charge/number of protons 
 
          b)  Silicon atom  has electron arrangement 2,8,4 & silicon ion  
               Loses 4 electrons to become 2,8   
 
              AND 
 
      Phosphorus atom has electron arrangement 2,8,5 & phosphorus 
              Ion gains 3 electrons to become 2, 8, 8  
 
              (1 mark) 
                    
              Silicon ion has less energy shells than phosphorus   
 
                                        OR 
 
               Silicon has 2 energy shells whereas phosphorus has 3 (1 mark) 
 
 
22.     Potassium has one more energy level than chlorine. 


