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Pap er  I n t r od u ct ion  

This paper, Physics at  Work, covers waves, dc elect r icity and the nature of light . 

The paper enabled candidates of all abilit ies to apply their  knowledge to a 

variety of styles of exam inat ion quest ions. Many candidates showed a good 

progression from  GCSE to AS level, with pr ior knowledge extended. 

Sect ion A of the paper contains 10 m ult i choice quest ions of varying dem and. 

Sect ion B contains short  answer and longer answer quest ions with a range of 

dem and, generally increasing through the paper. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Mult iple choice Quest ions 

 

 



 

W PH0 2 _ 0 1 _ Q1 1  

 

Som e candidates did not  convert  the diam eter into a radius, arr iv ing at  an 

incorrect  value for the cross-sect ional area. Such candidates were st ill able to 

score one m ark for correct ly using their  value for A in the resist ivity form ula. 

 

W PH0 2 _ 0 1 _ Q1 2 a 

This quest ion could be answered in term s of one plane or one direct ion. Beware, 

however, of m ixing the two m arking schem es. When writ ing about  the 

oscillat ions being in a single plane m any candidates seem ed uncom fortable with 

the idea that  the plane contains the direct ion of the energy t ransfer.  Com m only 

candidates would score only one m ark by writ ing about  oscillat ions in a single 

plane but  then cont inuing with the direct ion of propagat ion being perpendicular 

which is only correct  when writ ing about  the direct ion of the oscillat ions. 

Learn what  is m eant  by polar isat ion in term s of direct ion or planes. 

 

W PH0 2 _ 0 1 _ Q1 2 b  

 

Candidates needed to realise from  the descript ion in the quest ion that  the light  

com ing from  the screen m ust  be polar ised. They then needed to give a 

descript ion of the two situat ions with the screen in landscape and in port rait ,  

com paring the orientat ion of the polar ised light  to the filters in the sunglasses. 

Many candidates were able to score three m arks but  to score full m arks there 

needed to be a use of the word 'com ponent '.  Sim ply saying that  the screen 

becom es darker gives no m ore inform at ion than in the quest ion. Beware of using 

the pronoun 'it ' .  The noun that  ' it '  is referr ing to m ay not  be clear to the 

exam iner. 

 

W PH0 2 _ 0 1 _ Q1 3  

 

This is a QWC quest ion where the answer m ust  be clear and organised in a 

logical m anner. I n fact , in answering this quest ion there is a natural sequence of 

events which could help candidates in writ ing a good answer. The m ain idea to 

start  with here is that  elect rons/ atom s exist  in discrete energy levels. They do 

not  need to understand why a high potent ial difference gives the elect rons 

energy but  from  their knowledge of line spect ra should know that  they do gain 

energy and as a result  m ove up energy levels. When referr ing to the elect ron 

m oving back down there needed to be a m ent ion of a photon. 

Equat ions are a good way to just ify what  you are saying. However, credit  is 

unlikely to be given for wr it ing down an equat ion that  is given in the list  of 

form ulae at  the back of the exam  paper unless you state the m eaning of the 

term s or refer to it  in your explanat ion. 

 

  



 

W PH0 2 _ 0 1 _ Q1 4 a 

 

Candidates needed to appreciate that  the plate will becom e posit ively charged if 

it  loses negat ively charged elect rons. The condit ion for this to happen is that  the 

elect rons on the plate gain energy greater than the work funct ion of zinc which 

will be the case if the frequency of the incident  photons is greater than the 

threshold frequency. A com m on m istake is to confuse threshold frequency and 

work funct ion. One is a frequency and the other is an energy linked through 

E= hf. Make sure you are clear on the difference between threshold frequency 

and work funct ion. 

 

W PH0 2 _ 0 1 _ Q1 4 b  

 

Candidates first ly needed to appreciate that  for a greater intensity of UV the rate 

at  which photons are incident  on the plate increases. This affects the rate of the 

em ission of elect rons due to the one- to-one interact ion of photons to elect rons. 

Ex am in er  Com m en t  

This candidate has stated the one- to-one interact ion between photons and 

elect rons and so scores 1 m ark. There m ust  be a reference to the num ber of 

photons in a certain t im e. Sim ply stat ing that  there are 'm ore photons' is 

insufficient . The expression 'the rate of incident  photons' can also be expressed 

as 'the num ber of incident  photons per unit  t im e'. Choose the expression you are 

m ost  com fortable with and use it  where applicable. 

 

W PH0 2 _ 0 1 _ Q1 4 c 

 

The danger here is that  candidates could be too vague with their  answer. A 

vague answer 'causes cancer ' or ' is harm ful' offers no specifics of where or how 

and is insufficient .  Acceptable answers included absorbed by cells, dam aging to 

cells/ eyes, causes skin cancer. A reasonable safety precaut ion would also gain 

m erit  such as wearing sunglasses with a UV filter. Candidates using 'hurts' or 

'harm ful' tended not  to score.  

 

W PH0 2 _ 0 1 _ Q1 5  

 

(a)  Candidates could either use V= I R to calculate each resistance, recognising 

that  the current  0.9A would split  2: 1 between the two resistances. Or they could 

use V= I R with the resistors in parallel form ula. This second m ethod is lengthier 

and not  so often seen. 

(b)  This required the use of the sum  the answers from  part  (a)  as R in V= I R. 

(c)  This quest ion as a whole was generally well answered and candidates were 

able to refer to an equat ion for power to j ust ify their  explanat ion. 

 

W PH0 2 _ 0 1 _ Q1 6 a 

 

Candidates did, in general cope well with this calculat ion. Som et im es a m ark was 

lost  due a power of ten error, or for forget t ing to convert  from  eV to J.  

  



 

W PH0 2 _ 0 1 _ Q1 6 b  

 

A m ult i- step calculat ion. First ly the energy stored in the bat tery during the day 

needed to be calculated, not  forget t ing the efficiency. Knowing the power of the 

bulb then enables a calculat ion using the power form ula to determ ine the length 

of t im e that  the LED can be operated. The value for efficiency is given in the 

quest ion because it  is m eant  to be used. Check that  you have used all the data 

given. 

 

W PH0 2 _ 0 1 _ Q1 7 ai  

 

This pulse-echo quest ion required candidates to use s= d/ t  with a factor of two. 

This could be shown by either dividing the total t im e by 2 or m ult iplying the 

distance by 2. They also needed to read the t im e between the t ransm it ted and 

reflected pulses from  the oscilloscope grid, by m ult iplying 0.02 m s by a value 

ranging from  between 3.5 and 4. A com m on m istake was to m isread the grid 

and m ult iply 0.02 m s by 5. 

 

W PH0 2 _ 0 1 _ Q1 7 ai i  

 

For two m arks, candidates need to appreciate two things:  

First ly,  that  there is a reduct ion in energy due to the distance t ravelled through 

the body. The greater the distance the greater the reduct ion in energy. 

Secondly, that  reflect ion also causes a reduct ion in energy. 

 

W PH0 2 _ 0 1 _ Q1 7 b  

 

Using Doppler the frequency of both the em it ted and received pulses are 

m easured in order to obtain the difference between them . This was expressed in 

a num ber of ways. 

 

W PH0 2 _ 0 1 _ Q1 8 b  

 

The angle theta labelled in the diagram  is not  the angle of incidence but  will be a 

m axim um  value in the cr it ical case. I f the angle theta is greater than 90ºC 

(cr it ical angle)  then the light  will not  undergo total internal reflect ion and there 

will not  be a m axim um  t ransfer of energy along the fibre. Therefore a calculat ion 

of the cr it ical angle leads to a value of theta. I n the cr it ical case the angle of 

refract ion is 90 degrees. 

Using:  refract ive index for light  t ravelling from  core to cladding =  sin( i)  /  sin ( r)  

with r  =  90 degrees gives i =  cr it ical angle. 

Candidates then needed to rem em ber to subt ract  this value from  90. 

 

W PH0 2 _ 0 1 _ Q1 8 c 

 

The inform at ion given in the first  line under the graph is the key to answering 

this quest ion. Establishing from  the graph, that  a laser pulse has a sm aller range 

of wavelengths, it  can then be concluded from  the inform at ion in the quest ion 

that  it  m ust  also have a sm aller variat ion in speed as it  t ravels down the fibre. 

This m eans that  it  arr ives at  the end less spread out  giving a sharper signal. 

  



 

W PH0 2 _ 0 1 _ Q1 9 a 

 

Candidates were required to state that  it  is a longitudinal wave, the air  

m olecules vibrate and give the direct ion of the oscillat ions with respect  to the 

direct ion of the wave m ot ion. 

Learn the definit ions for t ransverse and longitudinal waves. Your descr ipt ion 

needs to include what  is vibrat ing and the direct ion of the vibrat ions relat ive to 

the direct ion that  the wave is propagat ing. Depending on the quest ion you need 

to be prepared to apply this to a given situat ion. 

 

W PH0 2 _ 0 1 _ Q1 9 b i  

 

Candidates were expected to recognise this as an interference pat tern. To 

answer the quest ion they needed to explain how the const ruct ive and 

dest ruct ive interference occurs in the water in term s of the path or phase 

difference between the two coherent  waves. 

Beware of writ ing superim posit ion as opposed to the correct  superposit ion. 

 

W PH0 2 _ 0 1 _ Q1 9 b i i  

 

A lower frequency has a longer wavelength. The idea here is that  the distance 

observed between the wavefronts would be greater.  

 

W PH0 2 _ 0 1 _ Q1 9 c 

 

This quest ion required candidates to apply what  they know about  standing 

waves in a pract ical situat ion. I t  was not  expected that  they had necessar ily 

carr ied out  this pract ical but  a wide range of experience with pract ical situat ions 

is always helpful. All the inform at ion that  is needed to answer the quest ion is 

given. 

( i)  They are told that  there is a node at  the surface of the water and an ant inode 

at  the top of the tube. From  this, and knowledge of standing waves, it  can be 

established that  the length of the tube above the water is equal to a quarter of a 

wavelength. Drawing this on the diagram  m ay have helped. Therefore 31.8 

m ult iplied by 4 gives the wavelength. The speed of the wave is given in the 

quest ion so use of this equat ion enables the frequency to be calculated. 

( ii)  As previous knowledge of this pract ical is not  assum ed a range of reasonable 

suggest ions could be accepted. The answer had to be in term s of the calculated 

frequency being greater than the actual frequency. 

 

W PH0 2 _ 0 1 _ Q2 0 ai  

 

This is assessing a candidate’s abilit y to cr it icise som e data. The value for the 

resistance of the leads is very m uch sm aller than the sm allest  m easurem ent  for 

the resistance of the therm istor and so the error is insignificant . Alternat ively it  

can be seen as a system at ic error that  affects all m easurem ents by the sam e 

am ount  and so can be subt racted from  each reading. 

 

  



 

W PH0 2 _ 0 1 _ Q2 0 ai i  

 

The reason for using data loggers is that  they can do som ething that  a hum an 

cannot . I t  is not  about  m aking things easier. 

Plot t ing a graph is not  accepted because this is som ething that  can be done 

without  the data logger. The answer should also reflect  the context  of the 

quest ion. So, in this case, the fact  that  a data logger can take readings over a 

long period of t im e is not  relevant  since the water will only take m inutes to cool. 

 

W PH0 2 _ 0 1 _ Q2 0 b i  

 

The m ost  st raight  forward m ark to gain here is to start  with stat ing what  the 

obtained results show about  the resistance as tem perature changes. 

The therm istor is a sem iconductor device. Candidates need to descr ibe what  

happens to the num ber of charge carr iers as the tem perature increases and to 

just ify their  response with reference to the t ransport  equat ion I = nAvq. 

 

W PH0 2 _ 0 1 _ Q2 0 b i i  

 

This quest ion required a potent ial divider calculat ion that  was generally well 

m anaged. Most  correct  calculat ions used the rat io of the potent ial differences 

across the two resistances being equal to the rat io of the two resistances. An 

alternat ive m ethod used V= I R to calculate the current  in the therm istor.  

I f you have been provided with a graph or asked to draw one then use it ,  if 

applicable. Est im at ing inter im  readings from  a table of results is not  good 

pract ise -  that  is what  a graph is for.  Look at  the scales on the x and y axes 

carefully. 

 

Pap er  Su m m ar y  

This paper provided candidates with a wide range of contexts from  which their 

knowledge and understanding of the physics contained within this unit  could be 

tested. Whilst  a sound knowledge of the subject  was evident  for m any, 

som et im es candidates st ruggled to find the language to use in order to write 

precise and unam biguous answers. This will have prevented m arks being 

awarded. 

Based on their  perform ance on this paper, candidates are offered the following 

advice:  

•  More pract ise of a wider range of quest ions, especially longer writ ten 

quest ions. Calculat ions were generally carr ied out  well but  candidates did not  

perform  as well in the writ ten answers. 

•  Learn basic definit ions and be prepared to apply them  in the context  of a 

quest ion. 

•  Look at  the num ber of m arks available for the quest ion and ensure you include 

a sufficient  num ber of different  points in your answer. Rem em ber that  you gain 

no credit  for sim ply repeat ing the quest ion. 
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