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Gen er al  

On the whole, students demonst rated that  they could recall facts and equat ions 

(with a few notable except ions)  but  were less proficient  at  applying these in new 

situat ions. There was evidence that  students who had experience of laboratory 

work gained good marks on quest ions targeted at  AO3 (experim ental methods, 

data processing, var iables etc.) . Generally, students made few numerical 

m istakes in their calculat ions. However, they should be rem inded that  S I  units 

are normal, and that  all quant it ies involved should be in S I  when subst ituted 

into equat ions.  

 

Qu est ion  1  -  Ast r on om y  

This quest ion proved to be a suitably st raight forward start  to the paper for most  

students with three quarters of students gaining full marks for part  (a)  and 90%  

of students being successful with part  ( c) . Students were less successful in 

ident ify ing the gravitat ional force act ing on the Moon:  just  70%  correct ly 

realised that  the force is at t ract ive not  repulsive. 

Qu est ion  2  -  En er g y  t r an sf er s an d  Hook e’s law  

I n part  (a) , the number of students who correct ly ident if ied the energy type 

dropped from an average of 75%  for words 1, 2 and 4 to 63%  for word 3. This 

may be because students failed to take note of the inst ruct ion ‘Each word may 

be used once, more than once or not  at  all’.  

Part  (b)  was designed to test  AO3 skills. There was evidence of poor examinat ion 

technique as some students repeated the stem of the quest ion in their response 

rather than giv ing a logical method. Marks were also lost  when the response 

stated ‘measure the spring’ without  reference to length. Some students gave 

answers referr ing to the forces rather than the effects of length of adding 

masses to the spring. There were a few students who at tempted a descript ion 

for the whole t rampoline. 

I t  was pleasing to note that  the AO1 part  of this quest ion was well done with 

over 60%  gaining both marks. A fur ther third of the students gained a single 

mark. I n many cases this is because students did not  take sufficient  care and 

either m issed the or igin or drew a bumpy line. There were a few students who 

drew a line represent ing a spr ing which did not  obey Hooke’s law. 

 

 



Qu est ion  3  -  Use o f  m ain  e lect r ici t y    

This quest ion proved to be st raight forward for most  students with over 90%  

gaining full marks for each sect ion of part  (a) . There was some incorrect  

rounding seen, with some students t runcat ing answers in the evaluat ion. 

I n part  (b) , it  was pleasing to note that  many students gained full marks for 

clear labelled sketches of a.c. and d.c. Other students were generally successful 

with their at tempt  to describe the differences. Seventy percent  of students 

gained both these marks. Some confusion was evident  between change of 

direct ion and change of size of the current . There was also some confusion 

between d.c. and digital elect ronics with students stat ing that  dc went  from 1 to 

0 or switched on and off. 

I n part  bii, it  was surprising to note that  only 55%  could name a source of direct  

current . Unsuccessful students gave appliances that  used a direct  current  rather 

than sources of it  or answers relat ing to the generat ion of elect r icit y in power 

stat ions. 

 

Qu est ion  4  -  Det er m in at ion  o f  d en si t y  

As expected many students were able to wr ite a coherent  descript ion of how to 

find the density of a solid with near ly 70%  gaining four or f ive m arks. Many of 

these students took advantage of the space to draw a diagram, unfortunately 

not  all of these were labelled.  For the rest  of the students there were some 

common errors e.g. confusing weight  and mass, failing to give sufficient  pract ical 

detail or having the formula m issing or incorrect .  Some students got  confused 

over the displacement  method thinking it  direct ly measured densit y instead of 

volume and some students thought  that  it  was enough to know if the steel was 

more/ less dense than water based on whether the steel f loated or not . Just  over 

10%  failed to gain any marks here. 

 

Qu est ion  5  -  Resist an ce an d  p r act ica l  sk i l l s 

This quest ion was pr imar ily targeted at  pract ical skills and not  all parts proved to 

be accessible for students. Overall, students seemed confused by the 

term inology. There was some evidence that  this was cent re-dependent .  

I n part  ai, only 25%  could descr ibe how to improve the precision of 

measurement . Students frequent ly answered in terms of accuracy. I t  was clear 

that  students were unsure of the difference between the two ideas, there were 

many occasions when an answer relevant  here was found in the next  quest ion 

and vice versa. 

The responses in part  aii were bet ter with some sensible suggest ions to improve 

the accuracy. Over 45%  of students gained two or more marks. A number of 



candidates ment ioned repeats and averaging, incorrect ly here. Other frequent ly 

seen incorrect  answers were using st r ing to measure or using a different  wire. 

The quest ion asked in part  bi concerned the reason for cont rol of the current  to a 

small value. Only the most  able students were able to make good progress with 

this applicat ion of the heat ing effect  of a current . I t  was a relat ively poor ly 

answered quest ion in terms of full marks as just  under 15%  of students gained 

full marks. Some students gained one mark for the idea of the wire changing 

temperature, but  the second mark, the consequence on resistance, was very 

rarely seen. There were a significant  number of instances of incorrect  science 

being used to support  reasoning. I n many cases it  appeared as though students 

were not  clear as to what  was being asked for in the answer, for  example 

considering elect rocut ion as an answer. On occasions students appeared to 

alight  upon something creditworthy by accident  rather than design. 

I n part  bii, students were a lit t le more successful with over 20%  gaining full 

marks. I n previous series sim ilar  quest ions have been asked based on a graph 

rather than a results table. Hence this was a lit t le more diff icult . Most  students 

gained MP2 ( filling the gap in the results)  or MP4 ( taking results in smaller  

intervals) . A few students unfortunately did not  gain a mark for ‘repeats’ as they 

did not  ment ion averaging or checking for anomalies. 

I n general graph work was good and students were able to dem onst rate the 

skills that  they had acquired. A few students only plot ted six of the seven points, 

some seem to have been confused by their  own scale. Other common errors 

include:  non- linear scales, poor ly chosen, scales which made plot t ing hard e.g. 

going up in 3s, points which were too large and sim ilar ly lines which are too 

think or bent .  

Many students answered the final part  of this quest ion well with just  10%  failing 

to gain a mark.  60%  of students gained full marks (proport ional being more 

popular than linear) , 30%  of students stated the general relat ionship for 1 mark.  

Where second mark was at tained it  was usually for ‘direct ly proport ional’ rather 

than for ‘linear’. A number of students ment ioned correlat ion (which did not  gain 

credit ) , however they tended to redeem themselves by explaining in some detail 

the relat ionship so then scored the marks. 

Qu est ion  6  -  Th e e lect r om ag n et ic sp ect r u m  

The ent ire quest ion was well answered by the majority of students. Over 80%  

gained the m ark in part  a. The common error was that  ‘gamma’ was selected, 

indicat ing a confusion in the understanding of the range. 

I n part  b, two thirds of students gained both marks. Students frequent ly merged 

two answers ‘t ravel at  the same speed through a vacuum’, scor ing both marks in 

one sentence. Common errors here were ‘amplitude’ and ‘frequency’. 



Many students scored well in part  c. Students who got  5 or 6 marks gave very 

clear answers with good use of technical vocabulary e.g. cause cell mutat ions, 

skin burns, internal heat ing. This was evidence that  cent res had taught  the 

syllabus carefully. A number of students appeared not  to have read the quest ion 

carefully and focused on the harmful effects rather than the uses;  such students 

lim ited themselves to 3 marks. The most  common parts of the spect rum 

focussed on were the higher frequency radiat ions.  

Some students didn’t  give enough detail to get  credit  for ‘harm ’ for gamma or x-

ray e.g. by just  responding ‘it  causes damage’. Some students m ixed up uses 

and harm for UV and I R. There was lit t le evidence of understanding about  the 

relat ive energies and dangers or the radiat ions. Other common errors included 

‘m icrowaves are ionising radiat ion’, ‘gamma is used for chemotherapy’ and ‘radio 

waves affect  wildlife’.  

Qu est ion  7  -  Ter m in al  v e loci t y   

Nearly 80%  of students gained full marks in parts ai and aii showing that  recall 

of most  equat ions remains good. A few students lost  a mark for incorrect  units. 

I n part  aiii,  it  was surprising that  only half of the students were able to name the 

gradient  at  the feature that  shows accelerat ion. A sim ilar proport ion of students 

knew that  the height  t ravelled was area under the graph and could calculate the 

area of t r iangle to find this distance.  Other students used ‘d= s x t ’  with s as the 

maximum speed rather than the average speed. 

I n part  b, it  was not  unusual to f ind that  good answers included all seven 

marking points:  j ust  over 50%  gained all f ive marks. However, there were some 

common errors that  that  marred otherwise good responses. These errors show 

either poor exam technique or conceptual problems which need to be addressed 

by cent res. 

Examples of poor technique include descr ibing the line rather than answering the 

quest ion and discussing energy rather than forces as requested. Examples of 

conceptual problems include confusing accelerat ion with force (e.g. accelerat ion 

balances air resistance or accelerat ion equals drag)  and incorrect  use of the term  

‘resultant  force’. 

 

Qu est ion  8  -  Th er m ist o r  an d  lam p  

Part  a proved to be quite st raight forward. Most  students knew the symbol for 

therm istor, those that  did not  usually subst ituted a var iable resistor. There were 

only a few examples of voltmeters in ser ies and voltmeters m isplaced over the 

bat tery instead of the lamp. 

I n part  b the formula, like many of the others on the paper, was well known and 

was quoted correct ly. I n a small number of cases the formula was wrongly 

rearranged. The calculat ion did not  fare as well as expected as students very 

rarely converted correct ly from  mA to A. There were also incorrect ly rounded 

answers seen e.g. 7.08. Both of these errors caused students to lose marks so 

just  over 50%  gained full marks. 



Part  c proved to be m ore test ing also with quite a few examples of incorrect  

physics or incorrect  technical vocabulary seen. Just  over a quarter of students 

gained full marks. Good responses correct ly ment ioned current  in therm istor 

rather than voltage. Some students gained just  two marks by linking the 

brightness to just  one of the var iables. There were some very well-ordered 

logical answers seen, linking the three ideas.  

A considerable num ber of students had the act ion of the therm istor the wrong 

way around with regard to the temperature e.g. suggest ing that  increasing its 

resistance increased the resistance of the circuit  and made the light  br ighter. 

Some just  ignored the therm istor altogether or discussed how the temp of the 

room affected the resistance of the filament  light . Regret tably this was a 

quest ion where there was a lot  of poor or inaccurate language e.g. current  can 

flow bet ter, f low faster or f low slower. 

Part  d was also found to be tasking with about  a third of the students gaining 

the mark. Students frequent ly answered this in terms of the br ightness of the 

lamp decreasing. When referr ing to the current , a common error was the idea of 

the current  being shared between the two components. Another common error 

was to refer to current  remaining the same everywhere in a circuit , rather than 

thinking about  the addit ion of a component . 

 Qu est ion  9  -  Mag n et ic f ie ld s 

Very few students failed to gain the mark for part  a. There were also good 

responses seen in part  bi. Here however some students made life diff icult  for 

themselves by drawing far too many lines with a greater r isk of inconsistent  

spacing between them. The best  diagrams had fewer lines. A considerable 

number gave a sketch which, due to spacing and lack of parallel lines, scored 

just  the arrow mark. I t  is evident  that  some candidates are not  aware of the 

difference between a diagram and a sketch. 

I n part  bii, j ust  over a quarter of students gained the mark. Often this was due 

to imprecise answers such as ‘add more lines’. The other main reason was 

describing alterat ions to the magnets (e.g. st ronger magnets, steel magnets)  or 

their spacing. 

Qu est ion  1 0  -  Am er iciu m  iso t op es an d  t h e sm ok e d et ect or  

The first  three parts (ai, aii and aiii)  scored very well with over 85%  of students 

gaining these marks. Clear ly candidates were able to understand these concepts 

well.  Many students performed equally well when balancing the equat ion in part  

b.  

Part  c was a lit t le more challenging as just  over half of the students gained both 

marks. I t  was evident  that  some candidates had confused different  types of 

decay in answering this quest ion. Other students ‘hedged bets’ stat ing one 

changed and the other did not .  



Part  d was much more challenging as over 50%  of students failed to gain a mark 

frequent ly due to lack of precision in their  responses. Students should be 

advised that  at  this point  in the paper technical vocabulary is essent ial:  

‘absorbed’ not  ‘blocked’ and ‘cannot  penet rate’ not  ‘cannot  t ravel through’. There 

was evidence that  some students did not  understand how a smoke detector 

actually works. 

The lack of precision was also evident  in the definit ion in part  ei.  Only a third of 

students gained both marks often for succinct  definit ions in term s of act iv ity. A 

further half of the students were able to gain the first  marking point .  Students 

made incorrect  references to substance or part icles, or a single atom or nucleus. 

Some thought  that  it  was the t ime taken for half an atom to decay.  Part  eii was 

targeted at  the more able students. Less than 20%  gained two or more marks. 

Many candidates lost  marks by repeat ing the stem, then not  including enough 

detail in their answers and expect ing the examiner to fill in the gaps for the 

consequences e.g. “short  half- life means that  it  won’t  work properly” . Some 

thought  that  the fact  that  beta was em it ted instead of alpha that  it  was enough 

to say that  the detector wouldn’t  work as it  was designed for alpha only.   Some 

candidates got  the working the wrong way round i.e. beta part icles needed to 

reach the source for the alarm . E.g. smoke alarm  wouldn’t  go off if the source 

had decayed. The m isconcept ion that  once a half- life has passed the 

radioact iv ity will be too lit t le was often seen.   

Qu est ion  1 1  -  Lig h t  w av es in  w at er  

This quest ion was found to be more accessible than sim ilar quest ions in previous 

years. I n part  a, two thirds of students gained three or more marks. The usual 

errors were seen:  ‘reflact ion’, measur ing angles from the surface rather than 

from the normal. Part  b was also accessible:   two thirds of students gained both 

marks for a clear diagram;  it  was rare to see diagrams where the ray did not  

leave the water thus scoring no marks. I n part  bii,  the single word was invar iably 

correct , but  some students did refer to ‘reflact ion’.  

The equat ion in part  ci was less well known than other equat ions on this paper:  

the ‘sin’ was m issing in a significant  num ber of responses seen and some 

students gave the Snell’s law equat ion instead. The calculat ion did cause some 

problems with sine-1 and with rounding to 3 s.f. There were a few cases where 

students m is-copied the data. Many students who were successful in parts ci and 

cii were able to score both points for part  ciii with a standard form  of words 

relat ing reflect ion occurr ing if the angle of incidence was greater than the crit ical 

angle. However, there were some very unusual answers which showed a weak 

understanding of the meaning of the crit ical angle. Approximately one third of all 

students gained full marks for all parts of part  c. Overall it  was pleasing to note 

the improvement  in this topic compared to previous ser ies. 

 



Qu est ion  1 2  -  Th e st eam  en g in e 

I n part  a, over 70%  of students answered correct ly. Some students did not  give 

an indiv idual example – using a gener ic term  such as ‘fossil fuels’ or ‘nuclear. 

Part  b, was more challenging with two thirds of students gaining one or no 

marks. The biggest  problem was that  students did not  answer the quest ion 

asked about  why the pressure increased with temperature increase. I nstead it  

was evident  that  some candidates t rot ted out  a general answer relat ing to the 

kinet ic theory in general i.e. they explained why there was a pressure in a gas. 

For those students who at tempted the correct  explanat ion, lack of precision lost  

marks e.g. part icles move around m ore instead of part icles move around with 

greater speed;  steam  gains KE instead of part icles gain KE;  m ore collisions with 

the walls instead of collides m ore often with the walls. There was also confusion 

about  part icles colliding with more force and more force exerted. There were 

some erroneous ideas seen such as ‘successful collisions’ and the number of 

steam part icles increasing. 

I n part  c, the formula t r ipped up rather more candidates than expected with 

quite a few students giv ing ‘P =  F x A’ as the answer. For the calculat ion, there 

was a lot  of ‘sloppy’ work seen e.g.  not  changing 1.45 MPa into Pa or get t ing 

the conversion factor wrong;  using the pressure value as the force.  

Most  students gained the first  mark in part  d. There were sadly st ill some 

students giv ing ‘heat ’ but  over 90%  gave the more acceptable answers from the 

mark scheme. I n part  dii, many students clearly knew how to ext ract  

informat ion from a Sankey diagram with over 50%  gaining full m arks. However, 

some students didn’t  seem confident  with what  they were doing as there were 

many random calculat ions on the page.  Some students who did not  gain full 

marks for the correct  answer m issed out  on intermediate m arks e.g. m issing out  

on the equat ion mark as it  was not  wr it ten down correct ly i.e. j ust  energy out  /  

energy in. Where working was given, the m ajority were measur ing the width of 

the arrow and so were able to gain those part ial marks. There were also 

instances where students who calculated areas or used the wrong side of the 

diagram. 

 

 

 

 

 

 

 



Recom m en d at ion s f o r  im p r ov em en t  

1. Wherever possible, cent res should ensure that  students do the suggested 

pract icals. I f this is not  possible for whatever reason, students should be 

encouraged to use good simulat ions, some of which are available with m inimal 

cost  online. 

2. Some equat ions are not  well known, e.g. the equat ion for cr it ical angle. I t  is 

st rongly suggested that  students be tested regular ly on recall of equat ion. 

Students can’t  gain m arks for calculat ions if they don’t  know the equat ion or 

how to t ransform  it . 

3. While many students are very proficient  at  subst itut ion into equat ions, they 

are less so with t ransform ing the equat ion. I n a sim ilar manner, many students 

make m istakes when convert ing power of tens in units. There is no requirement  

that  students work in standard form , but  students should know what  the 

standard prefixes mean. I t  is st rongly recommended that  this be an area of 

focus during revision.  

4. Students should pract ice different  t ypes of data analysis e.g. from graphical 

data and from text  or tables. There has been at  least  one of these on all recent  

examinat ion papers in this subject  as it  is forms part  of the required AO3 skills. 

5. Students should also pract ice recognising areas where poor technical 

vocabulary loses otherwise easy marks. This can be done by for example giv ing 

students (photo)  copied but  otherwise unident if ied sect ions from internal 

exam inat ions where they can t ry to spot  errors. Teachers can discuss why 

confusing say power and energy loses marks. Teachers can also see such areas 

by reading the notes sect ion on the mark schemes. 

This is especially so for the vocabulary needed for AO3 skills. 

6. I t  is recommended that  students pract ise standard extended writ ing quest ions 

such as Q4. When students compare their own responses to the published mark 

schemes they can note where they can improve their own standard. 
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