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I n t r od u ct ion  

 

This paper proved to be accessible to the m ajor ity of candidates and 

m any correct  and clearly presented solut ions were seen.  

 

The standard of presentat ion was good, but  all candidates need to be 

rem inded of the need to m ake their  final answer clear, and to ensure 

that  they have addressed the dem ands of the quest ion.   I f a 

candidate changes their m ind about  an answer, they should be aware 

that  at tem pts to overwrite the or iginal frequent ly result  in work that  

is barely legible.  Sim ilar ly, very sm all writ ing using a felt  t ip type pen 

can produce an illegible scrawl. 

 

Many candidates are confident  when working with vectors, but  som e 

are clearly not  aware of the difference between vectors and scalars. 

Som e candidates will go to great  lengths, often m aking the task m ore 

difficult ,  in their  at tem pt  to avoid working in vectors. 

 

Many candidates are losing m arks as a result  of giving their  final 

answers to an inappropriate level of accuracy.  I n calculat ions the 

num erical value of g which should be used is 9.8, as advised on the 

front  of the quest ion paper. Final answers should then be given to 2 

(or 3)  significant  figures – overspecified answers will be penalised, 

including fract ions. Prem ature rounding at  interm ediate steps also 

results in incorrect  final answers. 

 

I n all cases, as stated on the front  of the quest ion paper, candidates 

should show sufficient  working to m ake their m ethods clear to the 

Exam iner. I f the quest ion asks candidates to obtain a given answer 

then they need to ensure that  they show sufficient  detail in their  

working to warrant  being awarded all of the m arks available. 

 

I f a candidate runs out  of space in which to give his/ her answer than 

he/ she is advised to use a supplem entary sheet  – if a cent re is 

reluctant  to supply ext ra paper then it  is crucial for the candidate to 

say whereabouts in the scr ipt  the ext ra working is going to be done. 

 

 

 

 

 

 

 

 

 

 

 

 



Rep or t  on  in d iv id u a l  q u est ion s 

 

Qu est ion  1  

 

This quest ion provided a very st raight  forward start  to the paper, with 

m any candidates scoring full m arks.  The m ajority of errors were due 

to slips in the ar ithm et ic. Most  candidates did consider a change in 

m om entum , although the term s were som et im es subt racted in the 

wrong order. Candidates who added the init ial and final m om entum  

scored zero. The vectors caused confusion for som e candidates who 

com bined i  and j  term s inappropriately.   

 

Too m any candidates went  on the find the m agnitude of v  which, 

although not  penalised on this occasion, suggests that  they were not  

reading the quest ion properly, or did not  know the difference between 

speed and velocity. 

 

Qu est ion  2  

 

a)  The m ajority of candidates were able to subst itute t =  4 into the 

expression for v  to find the velocity at  t =  4. I t  seem s that  som e 

candidates st ill fail to appreciate the difference between speed and 

velocity as several did not  go on to find the speed. 

 

b)  Very few candidates were unable to obtain a  from  v  correct ly. A 

significant  num ber of candidates chose to go on to find the m agnitude 

of the accelerat ion.  This was not  penalised on this occasion, but  

raises the quest ion of whether they know that  accelerat ion is a 

vector. 

 

c)  This was often well answered, but  the candidates did find it  m ore 

difficult  than parts a)  and b) . When the integrat ion was com pleted 

correct ly the constant  was not  always included, or was assum ed to be  

-4 i  +  j  without  any working shown. When the constant  was included, 

the subst itut ion of t =  1 was a source of som e careless errors.  A 

com m on error was to see i  and j  com bined so that   t2i  – t3j  becam e  

1 -  1 =  0. When the expression for the posit ion vector was sim plified 

there was often sign confusion (usually with the – t
3j  term ) .  There 

were also a significant  num ber of careless ar ithm et ic errors,  

with 16 -  5 =  9 seen several t im es. 

 

Despite having found an expression for a  in term s of t in part  (b) , a 

sm all num ber of candidates failed to appreciate that  integrat ion was 

required for this solut ion and at tem pted to apply equat ions for 

constant  accelerat ion. 

 

 

 

 

 



Qu est ion  3  

 

a)  The m ajority of the candidates found the correct  equat ion of 

m ot ion and alm ost  all went  on to use ‘P =  Fv’ correct ly. Too m any 

candidates gave a final answer of 828.7 wat ts, which is an 

inappropriate level of accuracy following the use of g =  9.8.  Som e 

candidates m istakenly assum ed that  there was an accelerat ion of  

0.2 m  s-2,  and som e ignored the decelerat ion com pletely and used  

a =  0. 

 

b)  This quest ion clearly states that  candidates are required to use the 

work-energy pr inciple.  Candidates who approached the quest ion by 

using F = ma scored no m arks. I t  was disappoint ing to find several 

candidates using this alternat ive m ethod. Som e candidates chose to 

use both m ethods, answering the quest ion twice, as a m eans of 

checking their work-energy solut ion, this is of course perfect ly 

acceptable. 

 

The m ost  com m on errors were to m iss out  a term  in the work-energy 

equat ion or to include an ext ra GPE term . Som e m issed out  either the 

work done against  resistance or the GPE term , but  a substant ial 

num ber of candidates considered both the increase in GPE and the 

work done against  the weight , apparent ly not  realising that  these 

term s are the sam e thing. Candidates need to be warned that  

incom plete work-energy equat ions and equat ions with duplicated 

term s are given no m arks.   Less com m on, but  equally serious in 

term s of m arks, was the inclusion of 20 rather than 20d as the work 

done against  resistance -  an inconsistent  equat ion m ixing energy and 

forces is considered a m ethod error. 

 

With the correct  num ber of term s in the energy equat ion, there were 

st ill sign errors m ade. There were also errors in the weight  term , such 

as using m ass instead of weight  and confusion of sine and cosine. 

 

Qu est ion  4  

 

a)  Most  candidates chose to split  the shape into a com posite body 

consist ing of a rectangle and two t r iangles.  The usual alternat ives 

were a larger rectangle with two t r iangles rem oved, or a large 

t r iangle with a sm aller one rem oved. The use of three equilateral 

t r iangles was also seen, but  only rarely.  The given answer was a help 

to candidates who were having difficulty dealing with the height  of 

the t rapezium  and the posit ions of the cent res of m ass, prom pt ing a 

review their work if necessary. 

 

I nit ial results concerning the m asses and posit ions of the cent res of 

m ass were often tabulated, thus m aking the work clearer, and easier 

for the exam iner to check.  Most  candidates were able to take 

m om ents about  a horizontal axis in order to find the required 

distance.  Many took m om ents about  DC rather than AD,  but  were 



able to go on to obtain the given result .   The given answer did result  

in a few candidates producing contr ived work to gain the correct  

answer.  Alm ost  without  except ion, all calculat ions were dealt  with in 

surd form .  

b)  There were m any correct  solut ions, however m any candidates 

chose to take m om ents about  a vert ical axis (often done in part  (a) )  

to find the horizontal posit ion of the cent re of m ass, com pletely failing 

to recognise the sym m etry of the shape.  Most  were able to ident ify 

the correct  t r iangle to use to find the required angle (often confirm ed 

by referr ing back to the or iginal diagram ) .  Com m on errors included 

using a horizontal distance of 2 rather than 1 and slips in using the 

vert ical distance given in part  (a) .   

 

Qu est ion  5         

 

This was a sim ilar quest ion to those set  on this topic in the recent  

past  and was well answered by the m ajority of candidates. More 

students than usual were finding the quickest  way to get  the 

answers.  The fr ict ion was act ing in the r ight  direct ion and nearly all 

norm al react ions were norm al. 

   

a)  Most  candidates started by taking m om ents about  A.  The m ost  

com m on error was to resolve the tension but  then only consider 

either the horizontal or the vert ical com ponent . Som e candidates 

gave a final answer with m ore than three significant  figures, which 

was inappropriate following the subst itut ion of a value for g.  

 

b)  Most  candidates chose to resolve in two direct ions and were able 

to com bine their values to gain a figure for the coefficient  of fr ict ion. 

Those who resolved vert ically and horizontally had a sim pler task and 

were nearly always successful. Resolving parallel to and/ or 

perpendicular to the rod was less successful -  frequent ly result ing in 

equat ions that  om it ted the fr ict ion at  A.   Sim ilar ly, those candidates 

who chose to take m om ents about  B often failed to reach the correct  

answer because they had left  out  the weight  or the fr ict ion at  A.  

 

Qu est ion  6   

 

a)  Candidates were confident  in producing equat ions for conservat ion 

of m om entum  and the im pact  law.  Som e candidates were 

inconsistent  in the uses of signs in the two equat ions, and on 

occasions produced som e dubious algebra which resulted in either 

fortuitously ‘correct ’ results or the speeds in ‘reverse’ order.  

Candidates should be encouraged to look at  their  results in the 

context  of the quest ion – it  is im possible for part icle A to be t ravelling 

in the sam e direct ion as B,  but  m ore quickly, after the im pact  detailed 

in the quest ion.  This quest ion asked for the speeds of the two 

part icles after the collision, and som e candidates are st ill not  m aking 

the dist inct ion between speed and velocity. 



b)  Provided the answers to part  (a)  had been obtained correct ly, m ost  

candidates were able to achieve the given answer. Most  tackled ( final 

KE – init ial KE)  successfully for the whole system . The few sign errors 

that  were m ade cam e in solut ions in which energy loss was t reated 

separately for each ball.  A few m ade algebra errors but  m ost  got  to 

the given answer with ease and even m anaged to just ify losing a 

m inus sign at  the end where necessary. 

c)  Very few candidates took the obvious short  cut  (answer from  part  

(a)  m ult iplied by 5/ 6) . Everyone else laboured through the 

sim ultaneous equat ions. A handful got  lost  or confused but  the vast  

m ajor ity worked through successfully as they had in (a) . 

 

Qu est ion  7      

 

a)  A great  variety of approaches was in evidence. Most  candidates 

were com fortable with the vector form at  of the quest ion and set  

about  considering horizontal and vert ical com ponents of the m ot ion.  

The sim plest  approach of working with the t im e rather than going via 

calculat ion of the distance AB or OB was m ore often successful. A 

sm all m inority confused the i  and j  com ponents of velocity, 

effect ively taking i  as vert ical and j  as horizontal, and som e 

m isinterpreted the relat ionship OB =  2AB.   A com m on error was to 

over specify the final answer, or to im ply an exact  answer of .   

 

I t  was disappoint ing to see several candidates t rying to force the 

problem  back into a non-vector form  by calculat ing the angle of 

project ion and then resolving. A few of these candidates were 

successful, despite using an unnecessarily com plicated m ethod.  

 

b)  Nearly all at tem pted to find the vert ical com ponent  of velocity 

using suvat .  Som e stopped at  this stage, but  m ost  went  on to state 

the horizontal com ponent  of velocity and to find the speed. 

Occasionally an error was generated by using their  rounded answer of 

1.8 from  part  (a)  in calculat ions in (b) . Candidates should avoid the 

tem ptat ion to use approxim ate values in their  working too early.  The 

use of  here would have led to sim pler equat ions and m ore 

accurate answers. 

A few candidates t r ied to solve the problem  in a m ult ipart  style, by 

considering m ot ion to the m axim um  height  and then m ot ion from  the 

m axim um  height , but  were rarely successful and their  m ult ipart  

answers were not  clearly labelled neither was their  approach 

explained. 

 

The energy m ethod was occasionally em ployed, usually successfully. 

 

c)   I t  is pleasing to note that  m any candidates were able to use the 

sym m etry of the path to deduce that  the vert ical com ponent  of the 

velocity at  C is + 6;  this then gave a quick solut ion to the problem . 



Som e candidates confused their  answer to part  (b)  with the vert ical 

com ponent  in (c) . 

 

Longer alternat ive m ethods, usually involving vert ical distance, were 

also seen, but  all too often accuracy errors ar ising from  prem ature 

approxim at ion led to a loss of m arks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

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: / / www.edexcel.com / iwant to/ Pages/ grade-boundaries.aspx 
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