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Gen er a l  com m en t  

 

Som e learners were very well-prepared for this exam inat ion and scored high m arks. 

Many learners were able to dem onst rate that  they had a sound knowledge of the 

topics in the specificat ion and could apply this to the quest ions with just  a few errors 

or om issions. A significant  m inority of learners found the paper very challenging and 

would benefit  from  m uch m ore preparat ion to ensure that  they know the basic facts, 

can express their ideas clearly and carry out  calculat ions, showing their working. 

 

Sect ion  A 

 

The m ean m ark for the mult iple choice quest ions was 11.5. The highest  scoring 

quest ions were 5 and 10, with over 80%  of learners achieving these m arks. The m ost  

challenging quest ion was 1, with 25%  of learners achieving this mark. 

 

Sect ion  B 

 

Q2 1  

 

About  half of the learners knew that  butanoic acid is form ed when butan-1-ol is 

completely oxidised and butanal was a common incorrect  answer. A few learners did 

not  read the inst ruct ion to give the d isp lay ed  f o r m u la  and lost  a m ark by drawing 

the skeletal form ula. Som e learners knew that  sodium was the required reagent  in 

(a) ( ii)  but  sodium hydroxide, sodium  carbonate and sodium hydrogencarbonate were 

seen.   

 

Many learners st ruggled with (b) ( i)  and ( ii)  as they did not  appreciate the two-step 

nature of the synthesis and did not  realise that  the am ine can only be produced from 

a halogenoalkane. The m ajority of learners knew that  ammonia was needed in (a) ( iii)  

but  som e lost  the m ark by giving an incorrect  form ula. Som e learners were able to 

suggest  an acceptable reason for heat ing the react ion m ixture in a sealed tube, 

although m any did not  realise that  amm onia would not  condense in a reflux 

condenser. Som e learners realised that  a gas would escape but  they needed to specify 

which gas.   

The m ajority of learners could draw the displayed form ulae of the three st ructural 

isomers of butan-1-ol but  som e included butan-1-ol, some drew the sam e isomer 

m ore than once and a few gave incorrect  num bers of carbon atoms.  

 

Part  (d)  was intended to test  learners’ abilit y to use all of the inform at ion given in the 

quest ion to deduce the ident ity of alcohol Y and it  was pleasing to see that  m any 

learners rose to the challenge.  Som e learners did not  read the inform at ion that  Y is 

n o t  butan-1-ol and som e did not  use the informat ion that  only one bond in the alcohol 

is broken to produce the fragm ent  that  gives a peak at  m / e =  43. 

 

Q2 2  

 

The m ajority of learners could draw a dot -and-cross diagram  of the I Cl m olecule, 

although som e learners om it ted the lone pairs of elect rons.  Learners found it  m ore 

difficult  to suggest  how the elect rons in the outer shell of iodine rearrange to form  

iodine t r ichloride. The m ost  com mon m ark scored was that  there are three bond pairs 

and two lone pairs of elect rons around the iodine. Som e learners realised that  iodine 

had ‘expanded its octet ’.  Only a sm all m inor ity of learners realised that  this expansion 

occurs because a 5p elect ron is prom oted to an empty 5d orbital.  Many learners knew 



 

that  I -Cl bonds are polar but  not  all of them  could explain this in term s of the different  

elect ronegat iv it ies of the atoms. Many learners thought  that  I Cl3 is a non-polar 

m olecule because the dipoles cancel. Although the shape of the molecule was given, 

some learners wrote that  it  was t r igonal planar or pyram idal.   

Som e learners could give the colour change at  the end-point  without  using an indicator.  

There were m any excellent  answers to the calculat ion in (b) ( ii) ,  with the working 

clearly explained. Many learners scored 2 marks for calculat ing the num bers of m oles 

of thiosulfate ions and Tl3+  ions. Som e learners were confused between iodine 

m olecules and iodide ions so they were unable to score the m ark for the mole rat io. 

Som e learners did not  know how to use the m ole rat io to deduce the final oxidat ion 

num ber of thallium  and som e om it ted to give the final oxidat ion number. 

 

Q2 3  

 

There were m any carefully drawn m echanisms for (a) ( i) .  However, m any learners 

drew inaccurate curly arrows and did not  think about  where they should start  and end. 

A cur ly arrow represents the m ovem ent  of a pair  of elect rons so should start  from  a 

bond or a lone pair of elect rons and end at  the atom  that  will be joined in the new 

bond. I t  is not  necessary to dist inguish between SN1 and SN2 m echanisms at  AS and 

the m ost  successful learners drew the sim plified m echanism. A correct  SN2 m echanism  

could score full m arks but  m any learners lost  the m ark for the interm ediate as they 

om it ted the charge and / or the dashed lines for the part ial bonds. A correct  SN1 

m echanism  could score a m aximum of 3 m arks as 1-brom opropane is not  a tert iary 

com pound.  A few learners lost  m arks by using an incorrect  num ber of carbon atom s 

in the halogenoalkane, used 2-brom opropane instead of 1-bromopropane and did not  

show both products. Som e learners showed a covalent  bond in K-OH and/ or K-Br, 

which is incorrect . The m ajority of learners knew that  this was nucleophilic 

subst itut ion.  

  

The calculat ion in (b)  was answered well by m any learners. A few learners lost  a m ark 

as they rounded the answers to the interm ediate steps too early and som et im es 

incorrect ly, for exam ple 4.068 was som et imes rounded to 4.06. Som e learners just  

calculated the m ass of propene and divided that  by 0.50 g to get  an answer of 6.3% . 

They scored just  1 m ark for calculat ing the number of m oles of propene as they 

should also have calculated the num ber of m oles of 1-brom opropane.   

Many learners knew that  1- iodopropane would give the fastest  rate of react ion but  

they could not  all explain the reason for this in terms of the carbon-halogen bond 

st rength. Som e learners just  wrote generally about  ‘weaker bonds’ and did not  specify 

which bond in the m olecule is weaker.  Many discussions of elect ronegat ivit ies were 

seen and these answers were ignored. A sm all number of learners lost  m arks as they 

thought  the halogenalkanes contained ions. 

The m ajority of learners could draw the displayed formula of  

1,1,2- t r ichloro-1,2,2- t r ifluoroethane. Com mon errors included hydrogen atoms in the 

st ructure and all the chlor ine atom s at tached to the sam e carbon atom. Som e learners 

did realise that  C-F bonds are st rong so they do not  break easily,  although som e just  

referred to st rong bonds and did not  specify which bonds. Learners found it  m ore 

difficult  to write the two propagat ion steps in the conversion of ozone to oxygen. 

Som e included oxygen radicals, som e used NO instead of Cl•  and m any wrote two 

equat ions that  did not  add up to the overall equat ion. Although many learners realised 

that  a disadvantage of using butane as an aerosol propellant  is that  it  is flam m able, 

there were m any general answers, such as ‘causes’ pollut ion’  and references to cost , 

that  did not  receive any credit .  

 



 

Sect ion  C 

 

Q2 4  

 

Som e learners did not  read (a) ( i)  carefully and they explained why it  was a redox 

react ion in term s of gain or loss of elect rons or even gain or loss of oxygen or 

hydrogen instead of oxidat ion numbers. Som e learners referred to the oxidat ion of 

am m onia and reduct ion of sodium  chlorate( I )  instead of specifying the nit rogen and 

chlorine in these com pounds. Som e learners thought  that  sodium , hydrogen or 

oxygen were oxidised or reduced and a few learners thought  that  both elem ents were 

oxidised or  reduced. The calculat ion in (a) ( ii)  was generally well-answered although 

some learners used an incorrect  mole rat io and som e gave incorrect  units. 

 

The effect  of an increase in tem perature on the posit ion of equilibr ium  was often well-

described although some learners m ixed up r ight  and left  and som e just  stated that  

the react ion is exotherm ic but  didn’t  state in which direct ion. Many learners used the 

diagram of the Maxwell-Boltzm ann dist r ibut ion to show how the catalyst  lowers the 

act ivat ion energy, although som e did not  m ent ion that  m ore of the molecules will now 

have energy equal to or greater than the act ivat ion energy. There was evidence of a 

m isconcept ion in som e learners who thought  that  a catalyst  increases the energy of 

the m olecules. There were som e clearly drawn and labelled react ion profile diagram s 

for the format ion of am m onia.  

Comm on errors included:  showing an endotherm ic react ion, not  labelling the products, 

not  labelling the enthalpy change, confusing enthalpy change and act ivat ion energy 

and not  drawing the arrows in the correct  posit ions. 

 

Few learners could write the balanced equat ion in (c) ( i) .  Many learners could not  write 

the form ula for am m onium  chlor ide and it  was not  uncom m on to see just  ‘Cl’ as the 

form ula for chlor ine. Learners should be encouraged to read the passage at  the start  

of the quest ion as that  told them nit rogen t r ichloride is a liquid. Som e learners were 

able to predict  the shape of nit rogen t r ichloride and explain why it  has that  shape. 

Som e did not  work out  that  there are 3 bond pairs and 1 lone pair of elect rons.  

Learners should understand that  all elect ron pairs are arranged to m inim ise repulsion, 

not  just  the lone pairs. There were som e excellent  answers to (c) ( iii)  but  som e 

learners did not  know where to start  or thought  that  the covalent  bonds are broken 

when these substances boil.  Som e learners were able to score the m arks for 

ident ifying the intermolecular forces present  in each substance but  only a sm all 

m inority of learners considered the relat ive st rengths of these forces. 

 

 

Su m m ar y  o f  ad v ice t o  lear n er s 

 

 read the quest ion carefully and m ake sure that  you are answering the quest ion 

that  has been asked 

 learn the m eanings of all the key terms in the specificat ion 

 learn the difference between am monia and amm onium and their form ulae 

 show all your working for calculat ions 

 be careful how you draw curly arrows and interm ediates in organic m echanism s 

 learn the reagents and condit ions for the react ions in the specificat ion 

 learn how to draw accurate react ion profile diagram s. 

  

 

 



 

Gr ad e Bou n d ar ies  

Grade boundaries for this, and all other papers, can be found on the website 

on this link:   

ht tp: / / qualificat ions.pearson.com / en/ support / support - topics/ results-

cert ificat ion/ gradeboundaries.htm l   
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