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The assessm ent  st ructure of Unit  4, Physics on the Move is the sam e as that  of 

Units 1, 2 and 5, consist ing of Sect ion A with ten m ult iple choice quest ions, and 

Sect ion B with a num ber of short  answer quest ions followed by som e longer, 

st ructured quest ions based on contexts of varying fam iliar ity. 

 

This was a relat ively st raight forward paper that  allowed candidates of all abilit ies to 

dem onst rate their knowledge and understanding of Physics by applying them  to a 

range of contexts with differ ing levels of fam iliar it y. 

Candidates at  the lower end of the range could com plete calculat ions involving 

sim ple subst itut ion and lim ited rearrangem ent , including st ructured series of 

calculat ions, but  could not  always tackle calculat ions involving several steps or 

other com plicat ions, such as a choice of angles. They also knew som e significant  

points in explanat ions linked to standard situat ions, such as elect rom agnet ic 

induct ion, but  m issed im portant  details and did not  always set  out  their  ideas in a 

logical sequence, som et im es just  quot ing as m any key points as they could 

rem em ber without  part icular reference to the context . 

Steady im provem ent  was dem onst rated in all of these areas through the range of 

increasing abilit y and at  the higher end all calculat ions were com pleted fault lessly, 

m ost  definit ions were given with all the required details and m ost  points were 

included in ordered explanat ions of the situat ions in the quest ions. 

 

  



Sect ion  A 

The m ult iple choice quest ions discr im inated well,  with perform ance im proving 

across the abilit y range for all item s. Candidates around the E grade boundary 

typically scored about  6 and A grade candidates usually got  9 or m ore correct .   

The percentages of correct  responses for the whole cohort  are shown in the table. 

 

Quest ion 

Percentage of correct  

responses 

1 60 

2 87 

3 70 

4 95 

5 84 

6 46 

7 96 

8 87 

9 35 

10 61 

 

Q1 1  The m ajor ity of candidates approached this quest ion by calculat ing the 

gravitat ional and elect rostat ic forces, usually successfully. Som e did not  m ake an 

appropr iate conclusion and were lim ited to three m arks. A sm all m inor ity of 

candidates used the charge on an elect ron instead of 1 coulom b and occasionally an 

incorrect  power of ten was used for kilom et re. Som e answers were so high or so 

low that  candidates should have seen that  they were unrealist ic and t r ied again. As 

with several later quest ions, units were not  always included – even though a 

com parison was required. 

Q1 2 ( a)  Several different  m ethods were used for this quest ion, nearly always 

successfully with the great  m ajor ity being awarded both m arks. Occasionally 

students did not  m ake clear enough connect ions between steps to gain the second 

m ark. 

Q1 2 ( b )  A m ajor ity of candidates com pleted the calculat ion successfully for 4 

m arks. Som e om it ted the conversion from  keV to J or applied the wrong power of 

ten. A m inor it y at tem pted to use E = hc/λ even though they had just  shown that  Ek 

=  p2/ m.  

  



Q1 3 ( a)  The m ajor ity of candidates scored at  least  2 m arks, with about  40%  

get t ing at  least  3. Most  of them  gained credit  for describing flux linkage and for 

stat ing that  an e.m .f. is induced. The next  m ost  com m on m ark was for linking the 

current  to a com plete circuit , although m any m issed this m ark because they just  

stated that  a current  is produced. The varying m agnet ic field due to the alternat ing 

current  was less frequent ly m ent ioned and m any candidates appeared to describe a 

situat ion when there was a change in f lux only at  the point  the watch was placed on 

the charger. A m inor ity described a direct  connect ion of som e form  of elect rostat ic 

induct ion. 

Q1 3 ( b )  A m ajor ity were awarded the m ark, but  m any lacked clar ity, som e just  

rewording the quest ion, saying that  a diode is needed so the bat tery can charge. 

Q1 4 ( a)  A m ajor ity were awarded at  least  one m ark, but  only a quarter got  all 

three. Nearly half failed to gain a m ark, usually by applying F = BIl without  an 

angle, even if they wrote F = BIl sinθ.  Som e of them  even said θ  =  90° . Many who 

used sinθ used the sm allest  angle in the t r iangle, so they were using the 

com ponent  of the field parallel to the wire instead of perpendicular to the wire. 

Q1 4 ( b )  The great  m ajor ity gained at  least  one m ark, with about  40%  scor ing both. 

Of the two m arks, the reference to Flem ing’s Left  Hand rule was m ost  com m on as 

quite a few students said the force acted downwards rather than into the page, 

down being am biguous as it  would m ore normally m ean along a line from  the top of 

the page to the bot tom . 

Q1 5 ( a)  Three quarters of candidates scored all three m arks, with a m inor ity losing 

the third m ark by using quarks other than those shown in the single m odel. An 

even sm aller m inor ity m ixed up the m eson and the baryon. 

Q1 5 ( b )  Candidates are fam iliar with this conversion and well prepared for it ,  m ost  

get t ing the correct  answer without  difficulty. The m ost  com m on error was applying 

the wrong power of ten for Giga, although som e failed to convert  from  eV to J along 

the way. 

Q1 5 ( c) ( i )  Candidates rarely failed to apply the speed equat ion, although som e 

went  wrong with cm . While m ost  recognised that  the calculated sped was greater 

than the speed of light , about  half did not  m ake an addit ional appropr iate com m ent  

on this. A scat ter ing of candidates did not  include the unit .  

Q1 5 ( c) ( i i )  While about  half of candidates scored for at  least  one of the points, only 

a quarter achieved two and only few m ore than this. The m ost  com m on references 

were to the repulsive force between the protons and the need to overcom e this, 

although they did not  always really address the high energy part .  Som e m ent ioned 

that  new part icles were created, but  didn’t  refer to their  m ass or m ass-energy 

conservat ion or E = mc2.  Quite a few candidates appeared to be giving a prepared 

answer to a different  quest ion about  the advantage of colliding two beam s rather 

than using a stat ionary target  in term s of m om entum  and energy. 



Q1 6 ( a)  About  a third worked this sequence of calculat ions through successfully, 

gaining 8 m arks and the m ajor ity scored at  least  5, often get t ing them  all for parts 

( ii)  and ( iii)  after difficult ies with part  ( i) .  Successful approaches to part  ( i)  were 

divided between using the t im e constant  determ ined from  the graph and using the 

exponent ial equat ion for a pair of readings. Some candidates applied a half- life 

approach. Som e candidates at tem pted part  ( ii)  using the area under the graph, but  

this was not  credited fully because the graph did not  show full discharge. 

Q1 6 ( b )  Just  under half com pleted this fully for 3 m arks. While a m ajor ity of 

candidates at tem pted to use the exponent ial decay equat ion, a signif icant  

proport ion had diff iculty applying 15% , despite this being easier than if they had 

been by how m uch the potent ial difference had fallen. Having applied 15%  to the 

equat ion, som e had problem s with logarithms and there were a few unit  errors with 

µF. 

Q1 7 ( a)  The great  m ajor ity were awarded the first  m ark for stat ing therm ionic 

em ission or for describing it ,  although m any who stated it  also gave unconvincing 

explanat ions. Fewer candidates described the accelerat ion of the elect rons, even in 

the m inim al detail required by the m ark schem e. Overall,  m ore than a third got  

both m arks. 

Q1 7 ( b )  This was well answered with a good major ity complet ing it  successfully. 

Som e students had problem s applying the square root  in their  rearrangem ent . 

Q1 7 ( c)  Only a sm all m inor ity failed to gain both m arks, som et im es for drawing 

arrows point ing up the page but  m ore usually for unequal line spacing or too m any 

gaps between the lines and the plates. 

Q1 7 ( d )  About  a third got  r ight  to the end of this sequence of calculat ions correct ly.  

A m ajor ity were able to calculate the force, the accelerat ion of the elect ron and the 

t im e taken to t ravel 10 cm  but  then didn’t  know what  to do next . Som e used v = u 

+ at and som e applied equat ions for circular m ot ion. Som e did not  know what  to do 

for part  ( ii)  at  all and t r ied a var iety of calculat ions to see what  cam e up. 

 

Q1 8 ( a)  A good m ajor ity of candidates scored 6 out  of 7 m arks for this sequence, 

the m issing m ark m ost  often being one of the conclusions relat ing to conservat ion 

of m om entum  or elast ic collisions. Alm ost  all candidates could apply the equat ions 

for m om entum  and kinet ic energy and understood the conservat ion pr inciples they 

were invest igat ing. Som e candidates did not  use the angles provided to find 

com ponents for m omentum  in the required direct ion and som e used the angles the 

wrong way round. Som e candidates carr ied the angles through to part  ( ii) ,  using 

com ponents of velocity for the kinet ic energy calculat ions. A few candidates also 

confirm ed conservat ion of m om entum  in the vert ical direct ion, which was not  

required. 



Q1 8 ( b ) ( i )  Only about  a quarter of candidates gained a m ark here, m ost  com m only 

for suggest ing the t im e interval or fram e rate. A lot  m ent ioned the angles and the 

distance between the balls, not  appreciat ing that  these would be obtained by taking 

m easurem ents from  the photograph. 

Q1 8 ( b ) ( i i )  About  one in eight  candidates got  full credit  for this answer and near ly 

half m anaged to get  the required angle from  the photograph, the determ inat ion of 

energy then being relat ively st raight forward. Many others did not  understand what  

they were being asked to do and t r ied to explain in general term s unsuccessfully. 

 

Su m m ar y  

 

Based on their  perform ance on this paper, candidates are offered the following 

advice:  

 Check that  quant itat ive answers represent  sensible values and to go back 

over calculat ions when they do not . 

 Learn standard descript ions of physical processes, such as elect rom agnet ic 

induct ion, and be able apply them  with sufficient  detail to specific situat ions, 

ident ify ing the parts of the general explanat ion required to answer the 

part icular quest ion. 

 Be sure to know the standard SI  prefixes and be able to apply the correct  

power of ten – this is frequent ly required with eV. 

 Be sure you know the com m and words and understand the level of required 

response for each of them , e.g. explain would m ean a candidate m ust  say 

why som ething happens and not  just  descr ibe what  happens. 

 Explanat ions can often be supported by reference to form ulae on the data, 

form ulae and relat ionships sheet . 

 While past  paper m ark schem es can be useful revision aids, quest ions will 

not  be ident ical so quot ing them  direct ly is unlikely to answer the part icular 

quest ion. Be sure to answer the quest ion on the paper and not  the quest ion 

from  a previous paper. 

 Physical quant it ies have a m agnitude and a unit  and both m ust  be given in 

answers to num erical quest ions. 

 When working with com ponents it  can help to sketch the relevant  t r iangles 

rather than t rying to apply them  from  m em ory. 
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