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Report  to cent res 4PH0 1P January 2016 

 

Gen er al  

On the whole, students demonst rated that  they could recall facts and equat ions 

but  were less proficient  at  applying these in new situat ions. Generally, students 

made few numerical m istakes in their calculat ions. However, they should be 

rem inded that  S. I  .units are normal, and that  al l  quant it ies involved should be 

in S. I . when subst ituted into equat ions.  

There was evidence that  students who had experience of laboratory work gained 

good marks on quest ions targeted at  AO3 (experimental methods, data 

processing, var iables etc.) .  

Many students seemed to lack exam inat ion techniques in that  they failed to read 

all the informat ion in the quest ion. Another area of concern was the lack of 

precision when asked to draw e.g. a moon’s orbit  draw as an ellipse or a force 

arrow that  is bent . 

 

Qu est ion  1  Elect r om ag n et ic sp ect r u m  

This quest ion was designed to be a st raight forward start  to the paper. However 

these free response quest ions proved to be more challenging than expected. I n 

part icular part  (b) , where almost  half of the students confused ‘burns to the skin’ 

with ‘sunburn’ and hence did not  gain the mark for damage caused by infrared. 

 

Qu est ion  2  Met als an d  m ag n et ism  

This was a set  of four mult iple choice quest ions which were more accessible with 

over three quarters of students being successful in parts (a) , (b)  and (c) . I n part  

(d)  I t  would appear that  the detail of f ield direct ion was over looked as  nearly 

40%  of students erroneously chose B or D. Only a very few students chose A.  

 

 

 

 

 



Qu est ion  3  Plan et s an d  com et s 

Almost  75%  of students correct ly ident if ied the planets and star  as being sim ilar 

to the Solar System. 

More candidates found diff icult y with parts (b)  and (c) , where they were required 

to draw a moon’s orbit  and a comet ’s orbit .  Only a third of students gained all 

three marks. Commonly, students did know that  the comet  has an ellipt ical 

orbit , but  could not  posit ion it  with sufficient  accuracy e.g. they drew it  cent red 

on the star, rather than having the star as a focus. Often too, the moon’s orbit  

was drawn as an ellipse. 

I n part  (di) ,  many students failed to gain the mark because their response was 

insufficient ly precise e.g. ‘it  has a smaller radius’ – where ‘it ’ could mean the 

orbit  or the planet . I t  was surprising that  part  (dii)  was well answered with 

nearly 85%  of students gaining the mark. 

 I n part  (e)  over 40 %  and 60 %  of students were able to calculate the 

maximum and m inim um distances ( respect ively)    between planets P and R. 

Quite a few students gave the same answer for both distances. 

 

Qu est ion  4  Low  f r ict ion  m ov em en t . 

I n part  (ai)  students were required to draw and label forces. Only 40 %  of 

students gained two or more marks for this task. The fact  that  the glider was at  

rest  on the air t rack was ignored by many students because they drew a 

downwards force arrow much larger than the upwards force arrow. A common 

error was to write ‘gravity’ or ‘mass’ instead of weight . The placement  of arrows 

was also problemat ic for some students. There was some evidence to show that  

good performance was cent re dependant . Part  (aii)  was more challenging, j ust  

over 33 %  of students gained one or more marks for ident ify ing reduced fr ict ion. 

The most  common error was to think that  glider moved with increased speed. 

The calculat ion in part  (b)  proved to be more accessible as over 70%  of students 

gained two or more marks. The most  common error was to fail to change the 

t ime into S.I . units. I n part  (biii) , a number of students calculated the t ime 

backwards from their speed in (bii)  rather than realising that  (since the speed of 

the glider was stated to be constant )  the t ime would be the sam e. A common 

error was to double the t ime. Over 60 %  of students failed to gain this mark. 

 

 

 

 



Qu est ion  5  Fi lam en t  lam p  

I t  was pleasing to note that  the basic pract ical circuit  was bet ter at tempted with 

over 50 %  gaining all three marks. However, a number of students did not  use 

standard circuit  diagram symbols and thus failed to gain marks. Students found 

the calculat ion that  followed relat ively st raight forward with near ly 70 %  of 

students gaining all the marks. The unit  of resistance was well known.  

I n part  (aiv)  it  was obvious that  many students knew the correct  shape for the 

curve when under reverse voltage, but  failed to recognise that  the size should be 

ident ical to the forward voltage. 

The current  in the diode was not  well known with many students choosing C. 

 

Qu est ion  6  Ref r act ion  an d  t o t a l  in t er n al  r ef lect ion  

Most  of this quest ion proved to be accessible as over 50 %  of students gained 5 

or more marks in part  (b) . However it  was disappoint ing to note that  many could 

not  measure an angle with a reasonable degree of accuracy.  The explanat ion of 

total internal reflect ion was not  well at tempted with just  less than 30 %  of 

students gaining two or more marks. 

 

Qu est ion  7  I on is in g  r ad iat ion  

Part  (a)  was well done by the majority of students with over 70 %  gaining full 

marks. Sim ilar ly, part  (b)  was well done with two thirds of students gaining two 

or more marks. 

I t  was surprising that  students found part  (c)  more challenging;  in part icular 

only one third of the students gained the m ark for gamma radiat ion penet rat ion. 

There were some rather unusual suggest ions for an alpha radiat ion detector 

including an oscilloscope. Just  60 %  of students gained this m ark. 

 

 

 

 

 

 

 



Qu est ion  8  Elect r om ag n et ic in d u ct ion  an d  g en er at or  

I t  was pleasing to note that  many students made a good at tempt  at  part  (a)  

with near ly half gaining one mark and a further third gaining both marks. 

I n part  (b) , an applicat ion based quest ion on a bicycle dynamo,  the majority of 

students were able to gain good marks throughout  with the except ion of part  

( iii) . I n part  (biii)  the main problem seemed to be determ ining the t ime for one 

cycle from the graph. 

As expected in part  ( c) , the calculat ion was well done by over 60 %  of 

candidates, but  there were some inevitable m istakes in the equat ion and 

processing the calculat ion. The most  common m istake was to assume that  all 

the data in the stem had to be used in part  ( i) ;  students correct ly determ ined 

900W as the power and then incorrect ly m ult iplied by 72 % .  I n part  ( cii) ,  lack of 

precision with input  and output  was the most  common error.  Part  (ciii)  was well 

done as an ecf was applied from part  (ci) , but  there were a few students who 

could not  rearrange the equat ion or div ide by 72% . 

 

Qu est ion  9  W or k  d on e 

I n part  (a)  the majority of the students om it ted to use S. I . throughout  and 

hence lost  a mark. There was a sim ilar error seen in part  (b)  where a number of 

students used 1 m inute rather than 60 s.  However over 50 %  of students 

gained all three marks for part  (b) . 

 

Qu est ion  1 0  Mod el  b ar om et er  

The vast  majority of candidates found this quest ion very diff icult . Part  (ai)  was a 

standard explanat ion of pressure in a gas. Candidates showed understanding of 

the random mot ion of part icles hit t ing the walls but  were less clear about  how 

these impacts cased a pressure. Approximately 25%  of students were able to 

gain all three marks:  the context  seemed to have confused many students.  

I n parts (aii)  and (aiii) , j ust  fewer than 25 %  of students were able to make 

progress with the model and gain three or more marks. However, in part  (b) , 

more students were able to explain what  happened to the model when the air  in 

the can was heated. 

 

 

 

 



Qu est ion  1 1  Elast ic b an d  an d  Hook e’s law  

This quest ion was AO3 based and was placed towards the end of the paper as it  

was designed to be a lit t le challenging to students. There was evidence in part  

(ai) , that  some students lacked laboratory experience and were unfam iliar with 

the correct  names of var ious apparatus. I n part  (aii) , 50 %  of students were 

able to ident ify the cont rol,  dependent  and independent  var iables.  A sim ilar  

percentage of students could make some progress in their descript ion of 

measurement  of extension. 

Part  (b)  concerned data handling. I n (bi) ,  students were expected to look 

crit ically at  the data presented and suggest  improvements. Repeat ing and 

averaging did not  gain credit  at  this level. Some of the bet ter students clear ly 

referred to the plot ted graph and showed understanding of the ‘gap’ in the 

unloading data. Many students were able to plot  points correct ly but  st ruggled 

with drawing curves for the two lines. This is an area that  needs pract ice.  

Approximately 40 %  of students gained these four marks. 

I t  was pleasing to note that  in the final part  (bv)  there was evidence that  

students had tackled sim ilar quest ions in previous exam inat ion papers. The 

common error here was to tackle both parts of the stem as one:  students could 

gain credit  for considerat ion of Hooke’s law and for considerat ion of whether the 

band is elast ic or not .   

 

Qu est ion  1 2  So lar  Up d r af t  Tow er  

This was an applicat ion based quest ion about  heat  t ransfer and elect r icity 

generat ion. However, part  (a)  was a relat ively st raight forward quest ion about  

convect ion and many students gained marks here. I t  was a lit t le disappoint ing 

that  in (aii)  some students arrows stopped under the turbines. 

I n part  (b)  a majority of students were successful with the energy t ransfer 

diagram but  not  with the descript ion of generat ion of elect r icity. 

Part  (c)  was designed to lead the students through considerat ion of the energy 

output  of the SUT. Many students took the first  step and near ly 75 %  realised 

that  the most  output  would occur in daylight . However, the next  step in the 

reasoning (why blocks were used)  caused almost  all students to falter. The final 

part  ( ciii)  was quite pleasingly answered as nearly a third of the students used 

their knowledge of heat  t ransfer to make a feasible suggest ion, most  commonly 

to paint  he blocks black. 

 

 

 



Recom m en d at ion s f o r  im p r ov em en t  

1. Wherever possible, cent res should ensure that  students do the suggested 

pract icals. I f this is not  possible for whatever reason, students should be 

encouraged to use good simulat ions, some of which are available with m inimal 

cost  online. 

2. The other AO3 skills, such as evaluat ions, conclusions, curve drawing and 

writ ing methods can be pract iced. This can be done effect ively by brainstorm ing 

with a partner or even as a homework task.  

3. Students should also pract ice different  t ypes of data analysis e.g. from 

graphical data and from text  or tables. There has been at  least  one of these on 

all recent  examinat ion papers in this subject  as it  is forms part  of the required 

AO3 skills. 

4. Students can also recognise areas where poor technical vocabulary loses easy 

marks. This can be done by for example giv ing students (photo)  copied but  

otherwise unident if ied sect ions from internal exam inat ions where they can t ry to 

spot  errors. Teachers can discuss why confusing say, power and energy, loses 

marks.  

5 Drawing skills were shown to be quite poor in this exam inat ion. This is an 

areas that  can be improved with pract ice.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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 

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