
 
 
 

 

 

 

 

 
 

 

 
 

Mark Scheme (Results) 
 
 
January 2017 
 
Pearson Edexcel  
International Advanced Subsidiary Level 
in Physics (WPH02)  
Paper 01 Physics at Work 

 
 
 
 
 
 
 
 
 
 
 



Ed ex cel  an d  BTEC Qu al i f i ca t ion s 

 

Edexcel and BTEC qualificat ions are awarded by Pearson, the UK’s largest  awarding body. We provide 

a wide range of qualificat ions including academ ic, vocat ional, occupat ional and specific program m es 

for em ployers. For further inform at ion visit  our qualificat ions websites at  www.edexcel.com  or 

www.btec.co.uk. Alternat ively, you can get  in touch with us using the details on our contact  us page 

at  www.edexcel.com / contactus. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pear son :  h e lp in g  p eop le p r og r ess, ev er y w h er e 

 

Pearson aspires to be the world’s leading learning com pany. Our aim  is to help everyone progress in 

their  lives through educat ion. We believe in every kind of learning, for all k inds of people, wherever 

they are in the world. We’ve been involved in educat ion for over 150 years, and by working across 70 

count r ies, in 100 languages, we have built  an internat ional reputat ion for our com m itm ent  to high 

standards and raising achievem ent  through innovat ion in educat ion. Find out  m ore about  how we can 

help you and your students at :  www.pearson.com / uk 

 

 

 

 

 

 

 

 

January 2017 

Publicat ions Code WPH02_01_MS_1701*  

All the m ater ial in this publicat ion is copyright  

©  Pearson Educat ion Ltd 2017 



 

Gen er a l  Mar k in g  Gu id an ce  

  

  

                     All candidates m ust  receive the sam e t reatm ent .  Exam iners m ust  

m ark the first  candidate in exact ly the sam e way as they m ark the last .  

            Mark schem es should be applied posit ively. Candidates m ust  be 

rewarded for what  they have shown they can do rather than penalised for  

om issions.  

                     Exam iners should m ark according to the m ark schem e not  

according to their  percept ion of where the grade boundaries m ay lie.  

                     There is no ceiling on achievem ent . All m arks on the m ark schem e 

should be used appropriately.  

            All the m arks on the m ark schem e are designed to be awarded. 

Exam iners should always award full m arks if deserved, i.e. if the answer 

m atches the m ark schem e.  Exam iners should also be prepared to award 

zero m arks if the candidate’s response is not  worthy of credit  according 

to the m ark schem e.  

             Where som e judgem ent  is required, m ark schem es will provide the 

pr inciples by which m arks will be awarded and exem plificat ion m ay be 

lim ited.  

                     When exam iners are in doubt  regarding the applicat ion of the m ark 

schem e to a candidate’s response, the team  leader m ust  be consulted. 

                     Crossed out  work should be m arked UNLESS the candidate has 

replaced it  with an alternat ive response.  

 

Qu al i t y  o f  W r i t t en  Com m u n icat ion  

 

Quest ions which involve the writ ing of cont inuous prose will expect  candidates 

to:  

 

 write legibly, with accurate use of spelling, gram m ar and punctuat ion in 

order to m ake the m eaning clear 

  select  and use a form  and style of writ ing appropriate to purpose and to 

com plex  subject  m at ter 

  organise inform at ion clearly and coherent ly, using specialist  vocabulary 

when appropriate. 

  

Full m arks will be awarded if the candidate has dem onst rated the above abilit ies. 

Quest ions where QWC is likely to be part icular ly im portant  are indicated (QWC) 

in the m ark schem e, but  this does not  preclude others.  

 



 

Mar k  sch em e n o t es  

  

Un d er ly in g  p r in cip le   

The m ark schem e will clearly indicate the concept  that  is being rewarded, 

backed up by exam ples. I t  is not  a set  of m odel answers.  

  

1 . Mar k  sch em e f o r m at   

1.1 You will not  see ‘wt te’ (words to that  effect ) .  Alternat ive correct  

wording should be credited in every answer unless the MS has 

specified specific words that  m ust  be present . Such words will be 

indicated by underlining e.g. ‘resonance’  

1.2 Bold lower case will be used for em phasis e.g. ‘an d ’  when two 

pieces of inform at ion are needed for 1 m ark.  

1.3 Round brackets (  )  indicate words that  are not  essent ial e.g. 

“ (hence)  distance is increased” .   

1.4 Square brackets [  ]  indicate advice to exam iners or exam ples e.g. 

[ Do not  accept  gravity]  [ ecf] .  

  

2 . Un i t  er r o r  p en al t ies  

2.1 A separate m ark is not  usually given for a unit  but  a m issing or 

incorrect  unit  will norm ally m ean that  the final calculat ion m ark 

will not  be awarded.    

2.2 This does not  apply in ‘show that ’ quest ions or in any other 

quest ion where the units to be used have been given, for exam ple 

in a spreadsheet .      

2.3 The m ark will not  be awarded for the sam e m issing or incorrect  unit  

only once within one clip in epen.  

2.4 Occasionally,  it  m ay be decided not  to insist  on a unit  e.g the 

candidate m ay be calculat ing the gradient  of a graph, result ing in 

a unit  that  is not  one that  should be known and is com plex.   

2.5 The m ark schem e will indicate if no unit  error is to be applied by 

m eans of [ no ue] .     

  

3 . Sig n i f i can t  f ig u r es  

3.1 Use of too m any significant  figures in the theory quest ions will not  

be prevent  a m ark being awarded if the answer given rounds to 

the answer in the MS.  

3.2 Too few significant  figures will m ean that  the final m ark cannot  be 

awarded in ‘show that ’ quest ions where one m ore significant  figure 

than the value in the quest ion is needed for the candidate to 

dem onst rate the validity of the given answer.   

3.3 The use of one significant  figure m ight  be inappropriate in the 

context  of the quest ion e.g. reading a value off a graph. I f this is 

the case, there will be a clear indicat ion in the MS.  

3.4 The use of g =  10 m  s-2 or  10 N kg -1 instead of 9.81 m  s-2 or 9.81 N 

kg -1 will m ean that  one m ark will not  be awarded. (but  not  m ore 

than once per clip) . Accept  9.8 m  s-2 or  9.8 N kg -1  

3.5 I n quest ions assessing pract ical skills, a specific num ber of 

significant  figures will be required e.g. determ ining a constant  

from  the gradient  of a graph or in uncertainty calculat ions. The MS 

will clearly ident ify the num ber of significant  figures required.  



 

  

4 . Calcu la t ion s  

4.1 Bald ( i.e. no working shown)  correct  answers score full m arks 

unless in a ‘show that ’ quest ion.  

4.2 I f a ‘show that ’ quest ion is worth 2 m arks. then both m arks will be 

available for a reverse working;  if it  is worth 3 m arks then only 2 

will be available.  

4.3 u se  of the form ula m eans that  the candidate dem onst rates 

subst itut ion of physically correct  values, although there m ay be 

conversion errors e.g. power of 10 error.  

4.4 r eca l l  of the correct  form ula will be awarded when the form ula is 

seen or im plied by subst itut ion.  

4.5 The m ark schem e will show a correct ly worked answer for 

illust rat ion only.  

  
 

  



 

Question 

Number 

Answer Mark 

1 

A - correct answer 

B - microwaves are not used in fibre optic telecommunications 

C - radio waves are not used in fibre optic telecommunications 

D - ultrasound waves are not used in fibre optic telecommunications 1 

2 

D - correct answer 

A � the wave produces is not longitudinal or progressive 

B - the wave produces is not longitudinal 

C - the wave produces is not progressive 1 

3 

A � increasing the duration of the pulses would not improve the level of detail 

B - correct answer 

C � increasing the interval between pulses would not improve the level of detail 

D � increasing the wavelength would not improve the level of detail 1 

4 

A � frequency does not apply 

B - frequency does not apply 

C - correct answer 

D - incorrect inequality  1 

5 

A - current would increase 

B - pd is unchanged as the internal resistance is 0 

C - correct answer 

D - pd is unchanged as the internal resistance is 0 1 

6 

A - W (energy) and t (time) are SI base quantities 

B - I (current) is an SI base unit 

C - I (current) is an SI base unit  

D - correct answer 1 

7 

A - y and x are not the angle of incidence and angle of refraction respectively 

B - y and x are not the angle of incidence and angle of refraction respectively 

C - incorrect equation  

D - correct answer 1 

8 

A - wavelength is unchanged 

B - speed is unchanged 

C - both wavelength and speed are unchanged  

D - correct answer 1 

9 

A � not a correct description 

B � not a correct description 

C - correct answer 

D - not a correct description 1 

10 

A - the same pd across both wires will produce the same current and therefore 

the same drift velocity  

B - correct answer 

C - the same pd across both wires will produce the same current and therefore 

the same drift velocity  

D - the same pd across both wires will produce the same current and therefore 

the same drift velocity  

1 

 

 

 

Question 

Number 

Answer  Mark 

11 (a) The p.d. (across component) can be (reduced to) zero 

 

(1) 

 

1 

11 (b) Use of R = ρl/A 

Use of A = π r2 

Diameter = 1.8 × 10-4 m 

 

Example of calculation 

(1) 

(1) 

(1) 

 

 

3 



 

24 Ω = 1.2 × 10-6  Ω m × 0.5 m ÷ A 

A = 2.5 × 10-8 m2 

r = √(2.5 × 10-8 m2 ÷ π) = 8.9 × 10-5 m 

d =1.78 × 10-4 m 

11 (c) Use of ratio lengths:voltages 

Or 

Use of ratio lengths:resistances 

Or 

See I = 0.24 (A) 

 

p.d. = 2.1 V 

 

Example of calculation 

V = 12.0 V × 7.16 cm / 40.0 cm = 2.15 V 

 

 

 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

 

2 

 Total for question 11  6 

 

  



 

Question 

Number 

Answer  Mark 

12(a)(i) use	of	ܲ ൌ ா௧   power = flux × area	܌ܖ܉

Flux = 255 W m-2 

 

Example of calculation 

Flux  =  4590 J ÷ ( 0.005 m2 × (60 × 60) s) 

Flux = 255 W m-2 

(1) 

(1) 

 

 

 

2 

12(a)(ii) Use efficiency = useful output / total input 

 

efficiency = 0.024 = 2.4 % 

 

Example of calculation 

Efficiency = 110 J ÷ 4590 J = 0.024 = 2.4 % 

(1) 

 

(1) 

 

 

 

 

2 

12(b) Any two from: 

 

Low efficiency 

Need light for solar cell Or would not work in low light conditions 

Comment on required area of cell 

Time to charge would be long 

Storage of the gases  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 Total for question 12  6 

 

  



 

 

 

Question 

Number 

Answer  Mark 

13 (a) Either 

Unpolarised � oscillations/vibrations in all planes 

Polarised � oscillations/vibrations in single plane 

Which includes the direction of the (wave) propagation 

Or 

Unpolarised � oscillations/vibrations in all directions 

Polarised � oscillations/vibrations in a single direction 

Which is perpendicular to the direction of energy transfer 

 

(MP3 is dependent upon awarding either MP1 or MP2) 

 

(1) 

(1) 

(1) 

 

(1) 

(1) 

(1) 

 

 

 

 

 

 

 

 

3 

13(b)(i) After first filter all light (oscillating) in one plane  

Or first filter polarises the light  

 

Second/rotated filter is perpendicular to the polarised light so light 

absorbed/blocked  

Or no oscillations/planes/component parallel to second filter so no light 

transmitted 

 

(1) 

 

 

 

 

 

(1) 

 

 

 

 

 

 

 

2 

13 (b)(ii) (stretched) plastic rotates/changes/alters the plane of  

polarisation 

Or Plane of polarisation of the (stretched) plastic is not perpendicular to 

the filters  

 

So a component of the (polarised) light from first filter can be transmitted 

(through plastic and second filter) 

 

 

 

(1) 

 

 

 

(1) 

 

 

 

 

 

 

 

2 

 Total for question 13  7 

 

  



 

 

 

Question 

Number 

Answer  Mark 

14 (a) Use of e.m.f. = sum of p.d.s 

Use of V = IR  

r = 17 000  (Ω) 

 

Example of calculation 

1.79 V = 1.72 V + (4.20 µA × r ) 

r = 16 700 (Ω) 

(1) 

(1) 

(1) 

 

 

 

3 

14 (b) Use of P = IV with V=1.72 (V)  

 

P = 7.2 ൈ 10ି଺ W 

 

Example of calculation 

P = 4.20 µA × 1.72 V 

P = 7.2 ൈ 10ି଺ W 

(1) 

 

(1) 

 

 

 

 

 

 

2 

14 (c) Resistance of voltmeter very large Or  R >> r Or internal resistance much 

less than resistance of voltmeter 

 

(So) I very small [accept I = 0] 

 

(So) Ir very small Or lost volts ൎ 0  Or Ir << Ԑ  
(So) V (approximately) equal to e.m.f. 

 

 

(1)  

 

(1) 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

4 

 Total for question 14  9 

 

  



 

 

 

Question 

Number 

Answer  Mark 

15 (a) Idea that two (or more) waves meet 

(resultant) displacement is sum of individual displacements 

 

(1) 

(1) 

 

2 

*15(b)(i) (QWC � Work must be clear and organised in a logical manner using technical 

wording where appropriate) 

 

 

(When) path difference = nλ (waves are) in phase  

Or (when)path difference =(݊ ൅ భమሻఒ (waves are) in antiphase  

 

Constructive interference when path difference = nλ 
Or constructive interference when waves in phase 

 

Destructive interference when path difference =ሺ	݊ ൅ భమሻఒ   

Or destructive interference when wave in antiphase 

 

Maximum amplitude when constructive interference occurs  

Or zero amplitude when destructive interference occurs 

 

Constructive interference results in wavelengths that are observed (strongly)  

Or destructive interference results in wavelengths that are not observed 

 

 

 

 

 

 

(1) 

 

 

(1) 

 

 

(1) 

 

 

(1) 

 

 

(1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

15(b) (ii) Evidence of use of 2 × d  

Wavelength for max amplitude = 460 nm (blue) 

 

Example of calculation ߣ ൌ 2 ൈ 2.3 ൈ 10ି଻m =4.6 ൈ 10ି଻ m = 460 nm 

 

(1) 

(1) 

 

 

2 

 Total for question 15  9 

 

  



 

 

Question 

Number 

Answer  Mark 

16 (a) A statement about the graph/diode  

e.g. resistance at the start of the graph is infinite, initial current remains zero as 

V increases, idea of threshold potential difference or resistance decreases 

 

A statement about how a filament would behave, e.g. initial increase in current, 

increasing resistance, description of graph. 

 

 

 

(1) 

 

 

(1) 

 

 

 

 

 

 

2 

16(b)(i) The idea that the readings are not taken at regular intervals 

  

To be able to draw a more accurate curved line of best fit  

Or Easier to draw a non-linear line of best fit  

Or to determine a (more accurate) value for the threshold voltage 

 

(1) 

 

 

 

(1) 

 

 

 

 

2 

16(b)(ii) Use of R = V/I (with V = 1.88 to 1.9 (V)) 

Correct use of a factor of 12  

R = 1500 Ω � 1520 Ω 

 

Example of calculation 

0.015 A ÷ 12 = 1.25 mA 

R = 1.9 V ÷  1.25 mA 

R = 1500 Ω 

(1) 

(1) 

(1) 

 

 

3 

16(c)(i) Use of E= QV 

Use of E= hf 

f = 5.1 × 1014 Hz (using 2.1 V) 

Or f =( 3.9 - 4.1) × 1014 Hz (using 1.60 V to 1.70 from graph)  

 

Example of calculation 

E = 2.1 V × 1.6 × 10 -19 C = 3.36 × 10 -19 J 

f = 3.36 × 10 -19 J ÷ 6.63 × 10 -34 J s = 5.07 × 1014 Hz 

(1) 

(1) 

 

(1) 

 

 

 

 

 

 

3 

 

16(c)(ii) (For sodium) electrons/atoms exist in discrete energy levels 

 

So only certain energy changes are possible and therefore certain frequencies 

 Or frequencies emitted correspond to the difference between energy levels 

 

(1) 

 

 

(1) 

 

 

 

2 

 Total for question 16  12 

 

  



 

Question 

Number 

Answer  Mark 

*17(a)(i) (QWC � Work must be clear and organised in a logical manner using technical 

wording where appropriate) 

 

Photon energy greater than the work function (of the metal) 

Or Electrons gain energy greater than the work function (of the metal) 

 

(so that) electrons are emitted (from the surface of the metal) 

 

For Positive p.d: 

The electrons are accelerated/attracted towards Q (creating a current) 

 

For negative p.d: 

The idea that the (released) electrons need (kinetic) energy to reach Q  

Or The electrons decelerated/repelled by Q 

 

At Vs no electrons have sufficient energy to reach Q (so no current)  

 

 

 

 

 

(1) 

 

(1) 

 

 

(1) 

 

 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

17(a)(ii) Intensity related to number of photons per second 

 

Double the electrons (per second) 

 

(1) 

 

(1) 

 

 

2 

17(b) Use of hf = φ + ½ mv2
max  

Conversion eV to J  (See 6.82 x 10-19 (J) or 4.26 x 1.6 10-19) 

VS = 0.71 V 

 

Example of calculation 

Max ke = (6.63 × 10-34 Js × 1.2× 1015 Hz) − (4.26 × 1.6 × 10-19 C) 

= 7.96 × 10-19 J � 6.82 × 10-19 J = 1.14 × 10-19 J 

Max ke = 1.14 × 10-19 J ÷ 1.6 × 10-19 C 

VS = 0.71 V 

(1) 

(1) 

(1) 

 

 

3 

 Total for question 17  10 

 

  



 

Question 

Number 

Answer  Mark 

18(a) When car travelling towards gun, (detected) wavelength is smaller/decreased  

Or When car travelling away from gun (detected) wavelength is larger/increased 

 

When travelling towards gun (observed) frequency is higher/increased 

 

When travelling away from gun (observed)frequency is lower/decreased 

 

Greater speed (of car) gives a greater change in frequency.  

 

 

(1) 

 

(1) 

 

(1) 

 

(1) 

 

 

 

 

 

 

 

 

4 

18(b) Use of v = s / t 

Calculates difference in times or difference in distances 

Correct use of factor 2 

v = 29.7 m s-1  

 
Example of calculation ∆ݐ = (7−10 × 3.333 s) � (3.315 × 10−7 s) = 1.8 × 10−9 s 

1.8 × 10−9 s ÷ 2 = 9 × 10−10 s 

s = (9 × 10−10 s × 3 × 108 m s-1 ) = 0.27 m 

v = 0.27 m ÷ 0.0091 s = 29.7 m s-1 

 

(1) 

(1) 

(1) 

(1) 

 

 

 

 

4 

18(c) Infrared/lidar has shorter wavelength than microwave/radar 

Or microwave/radar has a longer wavelength than infrared/lidar 

 

Shorter wavelength has less diffraction (accept spread out, divergent)  

Or Longer wavelength has greater diffraction (accept spread out, divergent) 

 

Infrared/lidar can be aimed more accurately  

Or infrared/lidar will not pick up reflections from other cars 

Or microwave/radar more likely to pick up multiple reflections 

 

 

(1) 

 

 

(1) 

 

 

 

(1) 

 

 

 

 

 

 

 

 

 

3 

 Total for question 18  11 
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