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Gen er a l   

The vast  m ajority of candidates seem ed to find the paper to be of a suitable 

length, but  there was som e evidence of a few candidates running out  of 

t ime. Candidates found som e aspects of the paper challenging, in part icular  

quest ions 3(c) , 4, 6(a)  and 8(c) . However, there were som e parts of all 

quest ions which were accessible to the m ajority. The quest ions on dynam ics 

(q5) , im pulse-mom entum (q1)  and velocity- t im e graphs (q7)  were 

generally well understood and high marks for these quest ions were 

com m only seen. The paper discr im inated well at  all levels including at  the 

top end, and there were som e impressive, fully correct  solut ions seen to all 

quest ions. Generally, candidates who used large and clear ly labelled 

diagram s and who em ployed clear, system at ic and concise m ethods were 

the m ost  successful. I t  should be em phasised that  where a quest ion 

requires a magnitude to be given, a negat ive answer will be penalised. 

 

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 but  there were a few candidates 

who used 9.81. Final answers should then be given to 2 (or 3)  significant  

figures – m ore accurate answers will be penalised, including fract ions. 

 

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 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 

script  the ext ra working is going to be done. 

 

Qu est ion  1  

I n part  (a)  the vast  m ajorit y of candidates wrote down and solved an 

appropriate conservat ion of m om entum  equat ion with only occasional sign 

errors. Since a value for the speed was required, only the posit ive answer u 

was credited with the final m ark. I n the second part  it  was im portant  that  

the direct ion of m ot ion of t ruck A was described in the context  of the 

problem ( for example ‘direct ion reversed by collision’ or ‘in the sam e 

direct ion as t ruck B before the collision’) ;  responses such as ‘to the left ’ or  

drawing an arrow were not  regarded as sufficient . I n the final part  almost  

all knew and applied the definit ion of im pulse in terms of change in 

m om entum of one part icle. However, direct ions were not  always properly  

taken into account , result ing in sign errors. Those who wrote down a valid 

expression som et im es lost  the final m ark by not  giving a posit ive value 

(4m u)  for the m agnitude of the im pulse. 
 
 
 
 
 
 
 



 

Qu est ion  2  

The m ost  popular approach to this equilibr ium  problem was to resolve in 

direct ions parallel and perpendicular to the plane. The form er led direct ly to 

an equat ion in T ( the tension)  for  part  (a) . Errors seen included confusion 

between cos/ sin, and the sign of the fr ict ion term . Those who t r ied to 

resolve vert ically tended to do so inconsistent ly and om it  a force 

component . Most  candidates who achieved a correct  num erical value for  T 

rounded it  appropriately ( following use of g =  9.8)  to 2 or  3 significant  

figures. I n the second part  it  was necessary to find a value for R ( the 

norm al react ion)  in order to calculate the coefficient  of fr ict ion. Horizontal 

resolut ion avoided use of the previously calculated T,  but  almost  invariably 

perpendicular resolut ion was the preferred m ethod. Those who just  equated 

R to the weight  com ponent  lost  at  least  three of the available four m arks. 

The m ajor ity of candidates used F =  µR appropriately for the block which 

was on the point  of sliding down the plane, although som e lost  t rack of the 

fact  that  the value of F was specified in the quest ion. Although there were a 

fair number of ent irely correct  solut ions seen, there were also som e very 

low scores often as a result  of candidates not  resolving forces, or om it t ing 

term s com pletely from  their  equat ions and it  was not  uncom m on for the 

only m ark gained to be the final M1 for 65.8/ ( their value of R) .  
 
Qu est ion  3  

The m ajor ity of candidates realised, for part  (a) , that  the velocity vector  

determ ined the direct ion of mot ion of the part icle and most  used the 

tangent  to find a relevant  angle but  fewer cont inued to produce a correct  

bearing;  use of a diagram  m ight  have helped som e to ident ify this angle 

m ore successfully. Even when the answer was correct , it  was not  always 

given to the nearest  degree as specified in the quest ion. I n the second part  

almost  all candidates wrote down a correct  posit ion vector in term s of t .  The 

final part  proved to be a greater challenge;  it  required the equat ing of the          

i -com ponent  to the negat ive j -com ponent  (or vice-versa)  to find the t im e at  

which P was north-west  of O.  Although there were som e correct  solut ions 

seen, a number of candidates had no valid m ethod, or they om it ted this 

part  of the quest ion completely. Those who equated the com ponents (so P 

was north-east  of O)  achieved one out  of the three possible m arks. 

 

Qu est ion  4    

Most  candidates at tempted to produce two equat ions in term s of t im e for  

the height  fallen by the two stones. The m ain error was not  having 

consistent  values for the unknown t im e. The second stone was released half 

a second after the first , but  som et im es the values t  and ( t  +  0.5)  ( for first  

and second stone respect ively)  were used rather than t  and ( t  – 0.5) ,  or 

even the sam e t  was used in both equat ions. Occasionally inconsistent  

values or  wrong signs were used within the sam e equat ion. Generally the 

two expressions for h were equated and the result ing equat ion solved for  t  ;  

those who had used a correct  equat ion tended to reach the correct  answer 

for the t im e, which then led to the correct  answer for the value of h.  
 
 
 
 



 

 
Qu est ion  5  

This unst ructured quest ion involved a part icle being pushed up a rough 

inclined plane. The standard approach was to resolve in direct ions 

perpendicular and parallel to the plane, using Newton’s Second Law in the 

direct ion of accelerat ion. The most  com mon errors were equat ing the 

norm al react ion to the weight  component  only and/ or om it t ing the ‘m a’ 

term  com pletely from  the parallel resolut ion.  The few who at tem pted to 

resolve in other direct ions almost  invariably ignored the accelerat ion. Marks 

were occasionally dropped through sin/ cos confusion and sign errors. 

Almost  all candidates used the equat ion ‘F =  0.5R’ to elim inate R from  the 

equat ions and calculate a value of X.  I t  was encouraging to see a num ber of 

fully correct  solut ions. 

 

Qu est ion  6  

I n part  (a)  m any candidates failed to appreciate that  the greatest  possible 

value of x  ( the distance from  the part icle to the point  A on the rod)  occurs 

when the react ion of the support  at  A is zero. This meant  that  they could 

m ake no valid progress in solving the problem since any combinat ion of 

m om ents equat ions (and a vert ical resolut ion)  had too m any unknowns. 

Som e used a lot  of algebra to t ry to solve them  whilst  others m ade the 

assum pt ion that  the two react ions were equal. The second part  was 

completed with a greater degree of success by those candidates who 

at tempted it .  The least  value of x  was found by equat ing the react ion at  A 

to 2W and taking m om ents about  a point  on the rod (and vert ical resolut ion 

if required) .  There were occasional errors in calculat ing relevant  distances, 

and som et imes l was dropped from  the terms, but  overall the m ethods 

seem ed well understood and applied. 
 
Qu est ion  7  

I n the first  part ,  a surprisingly large num ber of candidates were unable to 

m ake the unit  conversion from  km  h -1 to m  s-1.  I n part  (b) , v ir tually all 

produced a speed- t im e graph of the correct  shape (a t rapezium  start ing at  

the or igin and finishing on the t -axis)  and m ost  annotated it  with their  

speed from  (a)  and the t im e 480(seconds) , thereby achieving both m arks. 

I f the relevant  speed was m arked in km  h -1 then the t im e had to be 

consistent  (8/ 60 h)  to achieve the second m ark. I n part  ( c)  the m ethod of 

equat ing the area under the graph (either using the area of a t rapezium  

form ula or  split t ing into a rectangle and two t r iangles)  to the distance 

t ravelled was well understood. Marks lost  tended to be a result  of using 

inconsistent  units, or not  using a single unknown T consistent  with the ext ra 

inform at ion given in the quest ion ( ‘t im e spent  decelerat ing is three t im es 

the t im e spent  accelerat ing’) .  Nevertheless, there were m any correct  

solut ions seen for the t im e of accelerat ion. Most  candidates then evaluated 

the gradient  to find the accelerat ion as required. Those who t r ied to use 

constant  accelerat ion form ulae for m ore than one stage of the mot ion at  a 

t ime received no credit ;  such at tem pts were only very rarely seen. 

 
 
 
 
 



 

 

Qu est ion  8  

The vast  m ajority of the candidates used one or more appropriate suvat  

form ulae to find the correct  value for the accelerat ion in part  (a) . The m ain 

error seen was in applying it  to the wrong part icle, using the distance from  

the pulley rather than the distance fallen, but  this was relat ively rare. The 

second part  was also generally well done with simultaneous equat ions of 

m ot ion set  up and solved for the two part icles. Those who carr ied forward a 

wrong figure for accelerat ion were able to achieve follow through m arks for  

their equat ions. There were occasional num erical slips, but  nevertheless a 

fair num ber did achieve the correct  answer for the coefficient  of fr ict ion 

( rounded to 2 or 3 significant  figures to be consistent  with the use of  

g =  9.8) . Part  (c)  was m ore challenging and a solut ion involved several 

steps;  it  was necessary to find the speed when the part icle hit  the ground, 

the new decelerat ion of the other part icle and then the distance it  cont inued 

to t ravel. Most  who at tem pted this part  of the quest ion were able to find the 

speed, but  those who then t r ied to use the accelerat ion from  the previous 

part  of the quest ion (or just  use g)  could make no further valid progress.  

Those who achieved a num erical answer for the distance from  a correct  

m ethod did not  always achieve the final m ethod m ark for a com parison with 

0.3 (or 1.3) ;  a statem ent  that  ‘the part icle does not  reach the pulley’ was 

not  sufficient  without  just if icat ion. 
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