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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1-8 3832 5.9 2.8 10 59 100

9 3830 5.8 2.5 13 44.6 100

10 3830 6.8 3 12 56.6 100

11 3821 8.1 4.3 16 50.9 99.7

12 3814 6.5 3.3 15 43.2 99.5

13 3822 6.7 3.8 14 48.1 99.7
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SECTION B


Answer all questions in the spaces provided.


9. (a) Sodium and potassium both react with cold water but their reactivities are different. The 
first ionisation energy affects the reactivity of Group 1 elements.


 (i) Give an observation that shows the difference in reactivity with cold water between 
sodium and potassium. [1]


 


 


 (ii) Describe the trend in the first ionisation energy of Group 1 elements and explain 
why this trend occurs. [2]


 


 


 


 (iii) Explain how this trend affects the reactivity of Group 1 elements. [1]
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 (b) A GCSE student said that, apart from metallic bonding, bonds were either ionic or covalent. 


An A level student said that this was not really true and that bonds could be intermediate 
between ionic and covalent.


 (i) State one factor that governs what type of bond elements form and explain how this 
leads to different types of bonding. [2]


 


 


 


 (ii) Describe the electron density in each type of bond. [3]


  Ionic


 


 


  Covalent


 


 


  Intermediate
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 (c) Compound A is the oxide of a metal.


  The diagram shows some reactions of compound A, and associated compounds, that 
can be carried out in the laboratory.
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 (i) What metal is present in compound A? [1]


  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (ii) What compound containing the metal is present in the aqueous solution C? [1]


  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (iii) Describe the appearance of the contents of the test tube with compound D. [1]


  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (iv) Write the ionic equation for the reaction between solution C and aqueous sodium 
hydroxide. [1]


 


 Total [13]


metal oxide
A


D


concentrated aqueous 
solution of CB


metal hydroxide


CO2(g)


HCl(aq)


excess 
NaOH(aq)


H2O heat


flame test


gives brick-red flame












Sticky Note

Both points - outer electrons and p-orbital - are included correctly for one mark.



Sticky Note

All correct for one mark.



Sticky Note

Correct angle for tetrahedral structure but no VSEPR explanation.



Sticky Note

All three numbers correct.







Sticky Note

All three points correct for both marks.



Sticky Note

All correct for three marks.



Sticky Note

Only one mark as the last step of halving 34 was omitted.












Sticky Note

No marks as no reference to outer electrons.



Sticky Note

No lone pairs indicated, so no marks awarded.



Sticky Note

Correct angle for one mark but no VSEPR explanation for second mark.



Sticky Note

All three numbers correct for one mark.







Sticky Note

All three points for two marks.



Sticky Note

All calculations correct but student loses one mark for over truncation. Two marks awarded.



Sticky Note

All correct for two marks.












Sticky Note

One mark for "valence" (or outer electrons) in a p-orbital.



Sticky Note

Correctly draws eight outer electrons, four pairs and clearly differentiated between dative and ordinary covalent bonds.



Sticky Note

Two marks achieved for the correct angle and explanation of minimum repulsion between bonding pairs.



Sticky Note

All three numbers correct for one mark.







Sticky Note

All correct for two marks.



Sticky Note

All correct for three marks.



Sticky Note

All correct for two marks.
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10. (a) The last/valence electron entered a p orbital/sub-shell  [1] 
 
 


(b) (i) 
 


do not penalise missing + sign 
[1] 


 
 
 
  (ii) 109° ‒ 110°  (1) 
 
   Pairs of electrons move towards positions of minimum repulsion/  
   of maximum separation (1) [2] 
 
  (iii) 4NH3  +  5O2  →  4NO  +  6H2O [1] 


 
 


 (c) (i) In this reaction nitrogen (1) has been reduced because its oxidation 
number has changed from (+) 5 to (+) 3  (1) [2] 


 
  (ii) Moles NaNO3 = 4.40/ 85 = 0.0518  (1) 
 
   Moles oxygen = 0.0259 (1) 
 
   Volume of oxygen = 0.0259 × 24 = 0.62 (dm3) (1) 


 
   Ecf throughout [3] 
 
 
 (d) Mass in solution at 30°C = 96/2 = 48 (g) (1) 
 
  Mass that crystallised = 65 – 48 = 17 (g) (1) [2] 
 
 


Total [12] 
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10. (a) State why nitrogen is described as a p-block element. [1]


 


 


 (b) (i) Draw a dot and cross diagram to show the electrons in the ammonium ion, NH4
+. 


You should include outer electrons only. [1]


 (ii) State the bond angle in the ammonium ion. Explain why this is the case. [2]


 


 


 


 (iii) Ammonia reacts with oxygen to give nitrogen(II) oxide and water.
  Complete the equation for this reaction. [1]


  4NH3   +   . . . . . . . . . . . . . . . . O2                    . . . . . . . . . . . . . . . . NO   +   . . . . . . . . . . . . . . . . H2O
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 (c) When sodium nitrate is heated it decomposes.


  2NaNO3(s)                    2NaNO2(s)   +   O2(g)


 (i) Use oxidation numbers to complete the following.


  In this reaction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . has been reduced because its oxidation state has


  changed from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. [2]


 (ii) What volume of oxygen, measured at room temperature and pressure, could be 
obtained by heating 4.40 g of sodium nitrate? [3]


 [The volume of 1 mol of oxygen is 24.0 dm3 under these conditions]


Volume of oxygen = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . dm3


 (d) A sample of sodium nitrate of mass 65 g was added to 50 g of cold water and the mixture 
was heated until it all dissolved.


  The table gives information about the solubility of sodium nitrate at various temperatures.


© WJEC CBAC Ltd.


Solubility of NaNO3 / g per 100 g water Temperature / °C


88 20


96 30


103 40


112 50


122 60


133 70


  Use the data in the table to calculate the mass of sodium nitrate that crystallised when the 
solution was cooled to 30 °C. [2]


Mass that crystallised = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g


Total [12]












Sticky Note

Although the explanation regarding both bonding electrons being transferred to one atom is correct, unfortunately the student has failed to mention "bond breaking". 



Sticky Note

All four points included for full marks.



Sticky Note

Correct for one mark.







Sticky Note

Incorrect reagent.



Sticky Note

Incorrect reaction  type.



Sticky Note

Both structures correct for two marks.







Line



Line



Line



Line



Sticky Note

A referral to "hydrogen bonds" attains the QWC mark. Four marks for correct referral to length of chain, solubility of B as opposed to A, hydrogen bond formation and between OH group with water. However, the student fails to correctly point out the increase in Van der Waals forces along the carbon chain of alcohol A.












Sticky Note

Two marks only for correct dipole and arrow from hydroxide ion.



Sticky Note

Correct mechanism for one mark.



Sticky Note

Incorrect as student has confused with homolytic fission.







Sticky Note

No mark - sulphuric acid is incorrect reagent/



Sticky Note

Correct reaction type for one mark.



Sticky Note

Both structures are but-2-ene so only one mark awarded.







Line



Line



Line



Sticky Note

Four marks. QWC mark for use of term hydrogen bond. Three marks for reference to hydrogen bonding  taking place, the correct comparison of A insoluble/B soluble and correct assumption that A has a longer carbon chain.












Sticky Note

Three marks for each of dipole, hydroxide ion to appropriate carbon and products. However, incorrect arrow transferring bonding electrons onto the bromine atom.



Sticky Note

Correct reference to splitting of bond and both electrons to one of the bonding atoms attains one mark. 



Sticky Note

Both correct terms for one mark.







Sticky Note

No mark as student has omitted sodium hydroxide and incorrectly included water.



Sticky Note

Correct for one mark.



Sticky Note

Both structures correct for two marks.







Line



Line



Line



Line



Line



Sticky Note

QWC mark for hydrogen bonds. Students gets all five marks for correctly discussing the solubility of each alcohol, explaining the hydrogen bond interaction with water, the length of the carbon chain and hydrophobic aspect of the longer alcohol. 
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11. (a) (i) ‒ on Br and + on C attached (1) 
 


   Arrow from lone pair on OH‒ to + on C (1) 
 
   Arrow from C-Br bond to Br (1) 
 


   Correct alcohol + Br (1) [4] 
 
  (ii) Nucleophilic substitution  [1] 
 
  (iii) The bond breaks and both the electrons go to one of the bonded 


atoms/ the bond breaks and ions are formed. [1] 
 
 
 (b) (i) Sodium hydroxide in ethanol/ alcohol [1] 
 
  (ii) Elimination/ dehydrohalogenation  [1] 
 
  (iii) Structural formulae for but-1-ene (1) 
 


and but-2-ene (1) [2] 
 
 
 (c) A is non-miscible with water/ does not mix with water and B is miscible/ mixes 


with water/ is soluble in water (1) 
 


A has a longer carbon chain/ is bigger (1) 
 
Hydrogen bonding (1) 
 
Between the OH in alcohol and water (1) 
 
In large alcohols non-polar/ hydrophobic part of molecule is large / OH is less 
significant part of molecule (1) [5] 


 
QWC: organisation of information clearly and coherently; use of specialist 
vocabulary such as intermolecular force/ hydrogen bond/ hydrophobic/ non-
polar/ miscible [1] 
 


Total [16] 
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11. 2-Bromobutane, C4H9Br, is a halogenoalkane that behaves in a similar way to 1-chlorobutane.


 (a) (i) Complete the diagram below to show the mechanism for the reaction between 
2-bromobutane and aqueous sodium hydroxide. You should include relevant 
charges, dipoles, lone pairs and curly arrows to show the movement of electron 
pairs. [4]


© WJEC CBAC Ltd.


H


H


C C


H


H


C C


H


H


H


H


Br


H


 (ii) What type of mechanism is shown in (a)(i)? [1]


 


 (iii) The reaction involves heterolytic bond fission.


  What is meant by heterolytic bond fission? [1]
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 (b) Bromoethane can be converted into ethene.


 (i) Name the reagent and solvent needed to convert bromoethane into ethene. [1]


 


 (ii) What type of reaction occurs in (b)(i)? [1]


 


 (iii) 2-Bromobutane behaves in a similar way to bromoethane in this type of reaction. 
When 2-bromobutane is reacted as described in (b)(i) two alkenes that are 
structural isomers are formed.


  Draw the displayed formulae of these two alkenes. [2]
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 (c) Two students were each given a different alcohol. They each added their alcohol to water 
in a separating funnel, shook the mixture and then left it to stand.


  The diagrams show the results.
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  What can be deduced about the alcohols given to each student? You should explain why 
the alcohols behave differently in this experiment. [5]


 QWC [1]


 


 


 


 


 


 


 


 


 Total [16]


separating
funnel


Student A Student B












Line



Line



Sticky Note

Two marks awarded for correct trend in first ionisation energy down group one and explanation re: increase in shielding.



Sticky Note

Student has included the idea of losing electron being easier down the group, but has neglected to refer to the "outer" electron being lost.



Sticky Note

Comparison made between sodium and potassium but incorrect so no mark awarded.







Sticky Note

Although references to electron density are made, all three are incorrect. Consequently zero marks awarded.



Sticky Note

Both points correct for two marks.







Sticky Note

All sections correct for four marks.












Sticky Note

Comparison is too vague so no mark awarded.



Sticky Note

Trend correct for one mark, but explanation incorrect.



Sticky Note

No marks as no reference to the loss of outer electrons.







Sticky Note

One mark for electro-negativity term, but none for explanation.



Sticky Note

No marks awarded as no reference made regarding electron density.







Sticky Note

Only three marks awarded as iii is incorrect statement.












Sticky Note

One mark achieved for correct comparison of metal motion during reaction.



Sticky Note

Both points indicated correctly; the trend of reactivity and removal of outer electron.



Line



Line



Sticky Note

Both points correctly included for both marks.







Sticky Note

One mark for reference to electronegativity, but no mention of a large difference leading to ionic bonding means the student fails to get the second mark.



Sticky Note

Although the student mentions the term electron density in all three answers, none of the answers refer correctly to the areas of high electron density







Sticky Note

All correct for four marks.
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SECTION B 
 
9. (a) (i) Potassium bursts into flames sodium does not / potassium darts about 


surface more vigorously than sodium [1]  
 
  (ii) 1st ionisation energy decreases as group is descended / as element 


has higher Ar (1) 
 
   (Atom) becomes larger / outer electron further from nucleus /  
   more shielding / less effective nuclear charge (1) [2] 
 
  (iii) As group descended outer electron more easily lost    [1] 
 
 
 (b) (i) Electronegativity (difference between the atoms) (1) 
 
   The bigger the difference the more likely is an ionic bond / ORA for 


covalent (1) [2] 
 
  (ii) Ionic: high electron density centred round ions / shown on diagram (1) 
 
   Covalent: high electron density between nuclei/atoms / shown on 


 diagram (1) 
 
   Intermediate: high electron density between nuclei/atoms but higher 


nearer one of them / ions with electron distortion of negative ion (1) [3] 
 
 
 (c) (i) Calcium [1] 
 
  (ii) Calcium chloride/ CaCl2 – error carried forward (ecf) from (i) [1] 
 
  (iii) White precipitate/ solid – ecf from (i)  [1]  
 


  (iv) Ca2+  +  2OH  →  Ca(OH)2 (ignore state symbols) – ecf from (i) [1] 
 
   Penalise incorrect metal once only in (c) 
 


Total [13] 
 


 
  






























































