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   Question 16 (b) (iv) 
 

 A lot of candidates did realise, that the evidence suggested that the proton was not uniform, but very 
few made any reference to the quark structure of protons. Quite a few answers were given in terms of 
the structure of a hydrogen atom and the spaces between the protons in hydrogen so another example 
of when candidates need to read the question carefuuly and answer the question that is asked. 

 

  Question 16 (b) (v) 

 This was answered well with most candidates able to defi ne an inelastic collision. 
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Examiner Comments

 The reference to increasing circles is taken to mean spirals which is 
incorrect. 

 Question 17 (a) 

 Whilst a lot of candidates recognised that the magnetic fi eld caused circular motion, only the more 
able candidates talked about the force being perpendicular to the moving charged particles. A number 
of candidates thought, incorrectly, that the function of the magnetic fi eld was to give the protons a 
spiral track.  

Another question in which adding to the diagram helps the answer in most cases.Candidates were 
expected to point out that the function was to bend the path into a circle.
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Examiner Tip

 It is because the force is at right angles tom the 
motion that there is a centriptal force and this is 
an essential part of the explanation. 

Examiner Comments

 This scores 1 for the centripetal force but it omits reference to it being 
due to the fact that the force is at right angles to the particle's motion. 
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Examiner Comments

 It looks convincing but T does not equal 2πω. 

Examiner Comments

 The error here is mrv 2  

 Question 17 (b) (i) 

 A lot of very untidy diffi cult to mark answers were produced. Teachers do need to to spend some time 
expalining to candidates how to answer this type of question. It helps greatly if a few words are added 
to the argument, because often there was no well expalined thread to the derivation. The derivation 
was often incomplete, fudged or blank.  
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 Question 17 (b) (ii) 
 

 A number of answers suggested that candidates thought acceleration took place within the Dees. Even 
when it was correctly identifi ed as between the Dees, few candidates could articulate clearly why the 
potential difference needs to alternate. 

 

 

  

 

 

 
 

 
  
 

Examiner Comments

 This candidate is not explicit about where the proton is given energy. 
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 Question 17 (b) (iii) 
 

 The relativistic effect was not always identifi ed, and those that did realise that the mass would 
increase, did not use their knowledge of the equation used earlier to say that the frequency would 
decrease. In fact many thought that the frequency would increase because the protons were going 
faster. 

 

 

  

 

 

 
 

 
  
 

  

Examiner Comments

 A common wrong answer, the assumption being made that if it travels 
faster, the frequency must increase. 
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Examiner Tip

 No marks are given for repeating the question. 
This candidate would have been better guessing 
whether the frequency increases or decreases. 

Examiner Comments

 An answer that shows that the candidate does not know whether 
the frequency increases or decreases, so plays safe by just saying it 
changes, which is effectively repeating the question. Scores 1 mark for 
the relativistic effects. 
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 Question 17 (c) 
 

 A number of candidates failed to spot the clue in the question about circular motion and leapt into 
imaginative and prosaic fl ights of imagination. Quite a large number of candidates decided that this 
was the relativistic effect rather than the previous part. This was generally not well answered. 

 

 

  

 

 

 
 

 
  
 

 

Examiner Comments

 This was actually part of the answer to the previous question. 
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 Question 18 (a) 
 

 This proved extremely challenging. Candidates needed to focus on what they were asked i.e. how to 
investigate if momentum is conserved. What ever the context, this requires knowledge of masses and 
velocity just before the collision. Candidates wanted to measure the mass despite being told the balls 
were identical and/or were not specifi c about fi nding a velocity on impact. Very few candidates had 
any idea about how to actually make relevant measurements. Confusion between average velocity 
calculations and really wanting the velocity at collision. Many candidates omitted to explain what 
would be expected from the two balls of equal mass if momentum is conserved. 
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Examiner Comments

Many candidates stated measure velocity - how? They might have 
mentioned height and use of PE - KE formula. They might have 
mentioned distance - time methods although this could yield average 
velocity or they could have discussed light gates and diameter of ball.

Examiner Comments

This answer correctly identifi es the best measurement to take i.e. 
height of ball. It doesn't then suggest the GPE to KE method to 
calculate the velocity of the ball at impact.
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    Question 18 (b) 
 

 Not surprisingly, candidates struggled to express this well. A lot of candidates did realise what was 
happening here, but did not express themselves clearly. A number of answers completely omitted the 
word "kinetic" with ambiguous phrases such as "energy is lost". Candidates should be giving answers 
such as 'energy is lost as heat and sound'. 

 

 

  

 

Examiner Comments

The word kinetic needed appropriately to be inserted.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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