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 6PH02 01 

 The maj ority of AS candidates sit  this unit  in the June series and so this was the fi rst  t ime that  
we had a large number of candidates taking the paper since the t ime was increased by ten 
minutes. It  was clear that  candidates benefi ted from this, since there were far fewer blank 
quest ions compared to last  summer, when some candidates st ruggled to complete the paper. 

Whereas a lot  of the candidates scored several marks on most  of the quest ions, there were 
instances where marks were lost  through careless errors, misreading the quest ions or not  giving 
enough detail in the responses. Part icularly in descript ive passages, candidates need to look at  
the marks available and t ry to be obj ect ive about  how many dif ferent  physics points they have 
made. 

Some candidates st il l don't  realise that  for some quest ions they need to use data from the data 
and formula sheet  at  the back of the paper.

In quest ions where the quality of writ ten communicat ion was assessed, candidates generally 
expressed themselves well.  Marks were lost , not  because of poor communicat ion, but  lack of 
correct  physics details. Using bullet  points is a good technique and an effect ive way of answering 
these quest ions.

The mult iple choice quest ions provided good descriminat ion with the performance on these 
quest ions, generally matching the performance on the rest  of the quest ions for this paper.

The follwing is a break down of how well the mult iple choice quest ions were answered in 
percentages overall.  

Quest ion 9 84% factors affect ing current

Quest ion 8  78% wave part icle duality

Quest ion 4 76% power calculat ion

Quest ion 7 73% phase dif ferences on a graph

Quest ion 2 62% EM spect rum, frequencies and wavelengths

Quest ion 1 61% units

Quest ion 6 57% echo calculat ion

Quest ion 3 50% current  at  a j unct ion

Quest ion 10 15% fi nding a series current  from a V-I graph

Obviously Quest ion 10 was the most  diffi cult  and it  did require candidates to realise that  at  the 
correct  current  (0.3 A), the potent ial dif ferences across the components would add up to 9 V. 
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Quest ion 11 

 Whilst  a lot  of candidates successfully scored all three marks for this quest ion, there were two 
mistakes that  occured quite frequent ly. One was a power of ten error, with candidates often 
convert ing the frequency as if  it  were in kHz rather than MHz. Some candidates also stated 
that  the MHz were mHz. Presumably because this quest ion was about  radio waves, quite a few 
candidates chose to use the speed of sound rather than the speed of light . 

       

 
 

        

 

  

      

 

  

  

Examiner Tip

Rearranging equat ions is a basic skill that  needs to 
be pract iced constant ly.

Examiner Comments

This shows a candidate who has selected the correct  data and 
converted MHz correct ly, but  is unable to rearrange the simplest  
of formula. This candidate scores 2 marks.



3

Physics 6PH02

Examiner Comments

An example of a candidate who converted the MHz incorrect ly.

Examiner Comments

A use of the speed of sound example.
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Quest ion 12(a) 

 Maj ority of candidates scored one or zero for this quest ion, demonst rat ing a lack of 
understanding about  resistance and resist ivity. 

Some candidates who stated that  resist ivity was a constant  for a material,  then went  on to say 
that  it  also depended on dimensions. Most  candidates defi ned resistance for the equat ion R = 
V/ I.  Although this equat ion defi nes the unit  of resistance, current  is determined by the potent ial 
dif ference and resistance. 

      

  

  

      

 
 

    

Examiner Comments

This candidate shows an understanding of the physics, but  
omits any reference to resistance depending on physical 
dimensions. This scores 1 mark
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Examiner Tip

Equat ions give you a mathemat ical relat ionship 
between variables but  do not  tell you which 
variable is dependant  on the others. This needs to 
be learnt .

Examiner Comments

an example where candidate incorrect ly relates resist ivity to 
length and area and defi nes resistance in terms of p.d. and 
current .
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Quest ion 12(b) 

 This quest ion required a st raight forward subst itut ion into a formula to fi nd a resistance and 
not  surprisingly the maj ority of candidates scored both marks. Where errors were made, it  
was because of the omission of a unit  or confusion between resistance and resist ivity. Some 
candidates chose to rearrange the equat ion and subst itute resist ivity as resistance. 

       

 
 

    

Examiner Tip

Make sure that  you know what  all the symbols in 
the equat ion stand for.

Examiner Comments

A signifi cant  number of candidates gave this answer, where they 
confused resistance and resist ivity.
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Quest ion 13 

 This was a relat ively st raight forward quest ion, using potent ial dividers and thermistors. Nearly 
all candidates were able to read the value of resistance of the graph. Although, only the most  
able candidates are able to cope with the concept  of a potent ial divider, this quest ion can be 
correct ly answered by fi nding the total resistance, then the current  and fi nally the potent ial 
dif ference across the 1 kilo-ohm resistor. 

Unfortunately, most  candidates who chose to follow this route did not  fi nd the total resistance 
and did a current  calculat ion using one of the resistances, instead of the total resistance. 
A signifi cant  number of candidates calculated a p.d. greater than 6 V and did not  think that  
this was wrong. For the last  part ,  it  was necessary for candidates to ident ify that , it  was the 
resistance of the thermistor that  increased. 
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Examiner Comments

This candidate found a current  using j ust  the thermistor's 
resistance. In the last  part ,  there is no ment ion of the 
thermistor.
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Examiner Tip

Check if  your answer is sensible. The p.d. across 
one component  in a circuit  can’ t  be greater than 
the p.d. of the supply.

Examiner Comments

an example where the reading on the voltmeter is greater 
than 6 V. The last  part  shows that  the candidate has lit t le 
understanding about  potent ial dividers.
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Quest ion 14 

 Candidates need to read the quest ion and think about  what  is actually being asked. This quest ion 
was about  interference pat terns and not  as many thought , refl ect ion and refract ion. 

Also the context  of the quest ion was the coloured fi lms that  are frequent ly seen on oil patches. 
However, the quest ion specifi ed that  monochromat ic light  was used. Some candidates obviously 
did not  understand the word monochromat ic, but  others j ust  ignored it .  There were many well 
writ ten answers, all about  refract ion and total internal refl ect ion that  did not  score any marks or 
at  best  one mark, for ident ifying that  there were two rays involved. 

Candidates who did talk about  interference, usually scored well.  If  marks were lost , it  was 
usually because, they did not  make fi ve physics points. One error that  does occur is to confuse 
path dif ference and phase dif ference. Either route can score the marks, but  a mixed sentence 
such as 'when there is a phase dif ference of an odd number of half  wavelengths' will not  score 
the marks. 

       

 

  

      

Examiner Comments

Bullet  points are acceptable for QWC quest ions. This candidate 
starts with refl ect ion and refract ion, but  only scores marks in the 
last  but  one bullet  point . it  scores 2 marks for ident ifying two 
waves and a path dif ference.
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Examiner Comments

This example also starts with refract ion but  quickly gets into 
interference. This is an answer that  uses the thickness of the 
fi lm to answer the quest ion. Although not  st rict ly correct , it  was 
felt  that  this demonst rated understaning of the principles of 
interference and was credited.
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Quest ion 15(a) 

 In (a) many candidates did not  read the quest ion properly and thought  that  using P=VI, an 
equat ion that  included V and I was suffi cient . Whereas the quest ion, clearly asked for expressions 
for current  and potent ial dif ference. Candidates who did this, scored zero. 

The mark scheme allowed candidates to work in either units or quant it ies. The easiest  route was 
to use units, since J/ C x C/ s easliy becomes J/ s i.e. a wat t .

Candidates who chose to use quant it ies invariably, used W as energy (as on the formula sheet ) 
but  then, ran into diffi cult ies in dist inguishing between energy and wat ts. 

       

 

  

      

 
 

        

Examiner Comments

This candidates starts well with correct  expressions but  is not  
able to j ust ify the equivalence of the units

Examiner Comments

An example that  scores all three marks.

Examiner Tip

Learn all basic defi nit ions in terms of quant it ies 
and units
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Examiner Comments

The most  common answer; j ust  using the power formula which 
scored zero.
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Quest ion 15(b)(i) 

 This quest ion was generally answered well,  with most  candidates scoring both marks. Some unit  
errors, but  generally on this quest ion candidates got  their units correct . 

   Quest ion 15(b)(ii) 

 The stem of part  (b) of this quest ion, told candidates that  the bat tery had an internal resistance 
and not icing this heavy hint , was key to answering the last  part  of the quest ion. The maj ority of 
candidates made no reference to internal resistance and consequent ly rarely scored any marks. 

A substant ial number of candidates ignored the quest ion that  was asked 'why the t ime more than 
doubles' and j ust  said that  halving the power doubles the t ime. 

Other candidates were very invent ive with their equat ions of inverse proport ion, in order to t ry 
to j ust ify why the t ime doubled. Only a very small number of candidates scored all three marks.         

Examiner Comments

Common wrong answer, ignoring the fact  that  the t ime more 
than doubles.

Examiner Comments

This candidate has successfuly scored all three marks by realising that  the 
current  is reduced, thus lowering the energy loss on the internal resistance.



16

Physics 6PH02

             Quest ion 16 

 This was a relat ively st raight forward quest ion on refract ion and although many candidates scored 
well on this quest ion, surprisingly few scored full marks. 

Candidates who got  their angles confused in (a) and got  a refract ive index of 0.67 ran into 
problems in (b)(ii),  when they then had a sine greater than 1. Most  candidates at  this stage j ust  
inverted the calculat ion and appeared to have the correct  answer, although they were not  given 
credit .  What  candidates seem unable to do, is to realise that  there was something wrong with 
their value of refract ive index and go back and revisit  their fi rst  calculat ion.

In (b)(i),  it  was unusual to award three marks, the maj ority of candidates scoring 1 or 2. It  wasn't  
that  what  they wrote was incorrect , it  was that , there wasn't  enough informat ion. Candidates 
either concent rated on up to the crit ical angle or after the crit icl angle, not  both. 

Examiner Comments

An example where the candidate focuses on what  happens after 
the crit ical angle has been reached.
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Examiner Comments

This answer deals with j ust  the crit ical angle and doesn't  go 
beyond it .
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Quest ion 17 

 This quest ion was about  how the energy of photoelect rons varied with frequency of incident  
radiat ion and so in (a), candidates needed to refer to the photon energy. 

The most  common answer was to ident ify the given frequency as the threshold frequency, which 
while being correct , does not  answer the quest ion.

The 'easy' way to answer (b), was to take that  threshold frequency, use E = hf and convert  answer 
to eV. There were other routes, e.g. subst itut ing into the equat ion or drawing similar t riangles 
etc, which all got  full credit ,  but  by being more complex, there was a greater risk of errors being 
made.

A large number of candidates correct ly ident ifi ed the gradient  as Plank's constant , but  weren't  
always successful in represent ing that  on a graph, where the work funct ion changes. The most  
commom wrong answer, was to have the same intercept  on the x-axis but  with a dif ferent  
gradient . 

       

 

  

      

 

  

  

Examiner Comments

This candidate, has taken a pair of values to subst itute into the 
equat ion, but  forgets to convert  Joules to eV, so scores 1 mark.
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Examiner Comments

An example of the easiest  way to score three marks.
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Quest ion 18(a) 

 The fi rst  part  of the quest ion was meant  to be a very easy circuit  diagram, but  a lot  of candidates 
failed to score marks because they did not  ident ify their wire. 

Many circuits looked as though, there was an ammeter in series, with a supply with a voltmeter 
across it .  Although candidates could score both marks by ident ifying a wire and correct ly 
posit ioning the inst ruments, it  was disappoint ing that  candidates did not  realise that , they also 
needed a variable supply or a variable resistor. 

Examiner Comments

A clearly ident ifi able wire

Examiner Comments

A very common answer with a voltmeter in parallel with an 
ammeter, but  where is the wire?
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   Quest ion 18(b) 

 This was an easy calculat ion that  the maj ority of candidates got  right . Some of the weaker 
candidates, gave the unit  as Joules instead of Wat ts. 

   Quest ion 18(c)(i) 

 The fi rst  part  of this sect ion required candidates to rearrange an equat ion and to fi nd, from the 
data sheet , the value for the charge on an elect ron. 

Whilst  a lot  of candidates could do this successfully for many, these are skills that  they need to 
improve. This quest ion was about  drif t  velocity of elect rons and what  happens to them when the 
temperature of the wire increases, i.e. it  is what  happens at  the microscopic level in terms of 
molecular vibrat ions and interact ions between the elect rons and the molecules. Many candidates 
chose to answer this in terms of increased resistance, which meant  that  they could not  access 
the full marks. 

       

 
 

    

Examiner Tip

Rearranging equat ions is a basic skill that  can be 
pract ised repeatedly, so as to avoid losing marks.

Examiner Comments

Although this candidate does ident ify the value for e, the 
equat ion is incorrect ly rearranged.
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Quest ion 18(c)(ii) 

 This part  of the quest ion was about  drif t  velocity of elect rons and what  happens to them when 
the temperature of the wire increases, i.e. it  is what  happens at  the microscopic level in terms 
of molecular vibrat ions and interact ions between the elect rons and the molecules. 

Many candidates chose to answer this in terms of increased resistance which meant  that  they 
could not  access the full marks. 

       

 
 

    Quest ion 19(a) 

 This is the second spreadsheet  quest ion in this unit  and there was evidence that  the candidates 
had learnt  from the January series example. Candidates must  be aware of not  j ust  rewrit ing the 
quest ion, when giving their answers. Part  (a)(i),  required candidates to ident ify the wave speed 
equat ion and that  the wave length was twice the length of the st ring. Since the formula was 
given, candidates were not  credited with the marks, by simply subst itut ing the column headings 
into the given formula. 

The quest ion also says that  the candidates records certain readings and uses them to calculate 
other values using the equat ion given. i.e. the columns build up from right  to left .  This means 
that  the value in any one cell can only be found from cells to the left  of it  and not  the right .

In (ii) and (iii),  where candidates were asked for a formula, they were not  penalised for power 
of ten errors. However, as in the January exam, in (iv) and (v), where values of cells were being 
found, candidates were expected to give j ust  what  would appear in the cell i.e. 5.12 and 82. 
Powers of 10 and units should not  be there, because they are given in the table. As with unit  
penalt ies, candidates were only penalised once if  they made this mistake. 

   

Examiner Tip

Always look at  the marks and t ry to make enough 
dif ferent  physics points.

Examiner Comments

This answer does score two marks, but  there is clearly not  
enough points made for three marks to be awarded.
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Quest ion 19(b) 

 This part  was very poorly answered. Candidates did not  seem to realise that  if  the equat ion was 
correct , a st raight  line graph passing through the origin would be obtained. There were often 
references to the st raight  line part ,  but  rarely any references to the origin. 

Evidence from responses suggest  that  candidates did not  read the quest ion properly. The quest ion 
is about  one st ring being removed from the guitar, that  one st ring will have a fi xed value for 
the mass per unit  length. This means that  the graph plot ted should be relat ing expressions for 
velocity and tension, but  a large number of candidates wanted to plot  tension against  mass per 
unit  length. 

       

 

  

Examiner Comments

A common answer where the candidate, thinks that  the mass 
per unit  length of a st ring is a variable. There is no reference to 
obtaining a st raight  line through the origin.

Examiner Comments

This suggests a sensible graph to plot  and correct ly 
ident ifi es the gradient  but  there is no ment ion of the graph 
passing through the origin
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    Quest ion 20(a)-(b) 

 Very few candidates realised that  the reason that  microwaves are used, is because of the need to 
minimise dif fract ion. Amusingly many thought  that  radiowaves woud interfer with the car radios. 
Other than that , most  candidate could correct ly ident ify the wavelength dif ferences and the 
frequency change for the refl ected wave. 

In (ii),  not  many candidates realised that  there needed to be a comparat ive value to compare the 
frequency change with. 

       

 

  

  

Examiner Comments

This was a very common answer with the omission of dif fract ion 
and no comparison element  in the last  part .
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Quest ion 20(c) 

 Many candidates were successful with these calculat ions, often scoring full marks. Various errors 
were made, intensity/ area, incorrect  fi nding of 8% etc, but  candidates were given credit  in (ii) if  
they used their value from (i) correct ly. 

Grade boundaries 

Grade Max. Mark A B C D E N 

Raw mark boundary 80 52 46 40 34 29 24 
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