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Mark schemes are prepared by the Principal Examiner and considered, together 
with the relevant questions, by a panel of subject teachers.  This mark scheme 
includes any amendments made at the standardisation meeting attended by all 
examiners and is the scheme which was used by them in this examination.  The 
standardisation meeting ensures that the mark scheme covers the candidates� 
responses to questions and that every examiner understands and applies it in the 
same correct way.  As preparation for the standardisation meeting each examiner 
analyses a number of candidates� scripts: alternative answers not already covered 
by the mark scheme are discussed at the meeting and legislated for.  If, after this 
meeting, examiners encounter unusual answers which have not been discussed at 
the meeting they are required to refer these to the Principal Examiner.   
 
It must be stressed that a mark scheme is a working document, in many cases 
further developed and expanded on the basis of candidates� reactions to a 
particular paper.  Assumptions about future mark schemes on the basis of one 
year�s document should be avoided; whilst the guiding principles of assessment 
remain constant, details will change, depending on the content of a particular 
examination paper.   
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Instructions to Examiners 
 
1 Give due credit to alternative treatments which are correct.  Give marks for what is  
 correct; do not deduct marks because the attempt falls short of some ideal answer.  
 Where marks are to be deducted for particular errors specific instructions are given  
 in the marking scheme. 
 
2 Do not deduct marks for poor written communication.  Refer the script to the Awards  
 meeting if poor presentation forbids a proper assessment.  In each paper candidates  
 may be awarded up to two marks for the Quality of Written Communication in cases  
 of required explanation or description.  Use the following criteria to award marks: 
 
      2 marks:  Candidates write legibly with accurate spelling, grammar and punctuation; the 
  answer containing information that bears some relevance to the question and 
  being organised clearly and coherently.  The vocabulary should be appropriate 
  to the topic being examined. 
 
      1 mark: Candidates write with reasonably accurate spelling, grammar and punctuation; 
  the answer containing some information that bears some relevance to the  
  question and being reasonably well organised.  Some of the vocabulary should 
  be appropriate to the topic being examined. 
 
      0 marks:  Candidates who fail to reach the threshold for the award of one mark. 
 
3 An arithmetical error in an answer should be marked AE thus causing the candidate  
 to lose one mark.  The candidate�s incorrect value should be carried through all  
 subsequent calculations for the question and, if there are no subsequent errors, the  
 candidate can score all remaining marks (indicated by ticks).  These subsequent ticks  
 should be marked CE (consequential error). 
 
4 With regard to incorrect use of significant figures, normally two, three or four 
 significant figures will be acceptable.  Exceptions to this rule occur if the data in the 
 question is given to, for example, five significant figures as in values of wavelength or 
 frequency in questions dealing with the Doppler effect, or in atomic data.  In these 
 cases up to two further significant figures will be acceptable.  The maximum penalty 
 for an error in significant figures is one mark per paper.  When the penalty is 
 imposed, indicate the error in the script by SF and, in addition, write SF opposite the 
 mark for that question on the front cover of the paper to obviate imposing the penalty 
 more than once per paper. 
 
5 No penalties should be imposed for incorrect or omitted units at intermediate stages in  
 a calculation or which are contained in brackets in the marking scheme.  Penalties for  
 unit errors (incorrect or omitted units) are imposed only at the stage when the final  
 answer to a calculation is considered.  The maximum penalty is one mark per  
 question. 
 
6 All other procedures, including the entering of marks, transferring marks to the front  
 cover and referrals of scripts (other than those mentioned above) will be clarified at  
 the standardising meeting of examiners. 
 

www.XtremePapers.net

www.theallpapers.com

http://www.xtremepapers.net


PHA8/W � Turning Points in Physics  Mark Scheme

 

 

4

Units 5 � 9: Section A 
Nuclear Instability 
This question is common to all the Option Modules PHA5/W � PHA9/W 
 
Question 1 
 
(a) graph to show: 
  electron intensity decreasing with angle of diffraction  ! 
  to a non-zero first minimum  !      (2) 
 
(b)(i) last column of table completed correctly  ! 
 with either        
 

A1/3 
5.93 
4.93 
3.83 
3.04 
2.29 

 
 or 
 

R3/(10−45
 m3) 

295 
165 

     82.3 
     40.4 
     18.8 

 
 axes cover more than 50% of graph sheet  ! 
 all points plotted correctly using labelled axes  

(i.e. x-axis A1/3, y-axis R/10−15
 m or x axis A, y-axis R3/10−45

 m3)  ! 
 
    (ii) gradient = r0  !      [or gradient = r0

3] 
 gives r0 = (1.1 ± 0.1) × 10−15

 m  !       (5) 
 
(c) electrons are not subject to the strong nuclear force  ! 

(so) electron scattering patterns are easier to interpret  ! 
electrons give greater resolution   
[or electrons are more accurate because they can get closer] 
[or α particles cannot get so close to the nucleus because of 

electrostatic repulsion]  ! 
 electrons give less recoil  ! 
 (high energy) electrons are easier to produce 
 [or electrons have a lower mass/ larger Q/m, so easier to accelerate]  ! 
 (in Rutherford scattering) with α particles, the closest distance  

of approach, not R is measured  !        max(3) 
                     (10) 
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Unit 8: PHA8/W Section B 
Turning Points in Physics 
 
Question 2 
 
(a)(i) unit A: supplies current/power/energy to the filament or heats the filament  ! 
  0 - 50 V  ! 
 
    (ii) unit B: to make the anode positive w.r.t. the filament, so that  
    electrons are attracted/accelerated to the anode  ! 
  > 250 V  !               max(3) 
 
(b)(i) beam current or intensity is reduced  ! 
 (because) fewer electrons are emitted (per sec) from the filament  ! 
 [or no beam as no electrons emitted if voltage of A reduced enough  ! (only)] 
 
   (ii) electrons travel faster [or more kinetic energy] ! 
 (because the force of) attraction to the anode is greater  !    (4) 
            (7) 
 
Question 3 
 
(a) light, passing through each slit, is diffracted  ! 
 diffracted light from one slit overlaps with (diffracted) light from the other slit  ! 
 bright fringes formed where light waves from each slit reinforce (or in phase)  

(or interfere constructively)  ! 
 dark fringes formed where light waves (from the two slits) cancel  
       (or out of phase by 180°)  ! 
 path difference = whole number of wavelengths for a bright fringe 
  [or whole number + ½ wavelength for a dark fringe]  !         max(4) 
 
(b) corpuscles passing through a slit form a bright fringe  ! 
 two slits produce only two bright fringes according to corpuscular theory  ! 
 more than two fringes are observed  ! 
 dark fringes (or cancellation) cannot happen with corpuscles  !         max(2) 
            (6) 
 
Question 4 
 
(a) force due to electric field is vertically upwards and proportional  

(or related to) plate pd  ! 
 at V = Vc, force due to field is equal and opposite to the weight of the droplet  ! 
 no resultant force (or forces balance) at Vc (droplet remains stationary)  !  (3) 
 
(b)(i) electric force (or qV/d) = weight (or mg)  ! 

 q mgd
V

=⎛
⎝⎜

⎞
⎠⎟

= × × × ×− −6 2 10 9 8 6 0 10
5700

14 3. . .   ! 

         = 6.4 × 10−19
 C  ! 
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(ii) for pd > 5700 (V), droplet moves upwards  ! 
 due to increased electric force  ! 
 droplet reaches terminal velocity  !             max(5) 
            (8) 
 
Question 5 
 
(a)(i) t0 = 800 (s)  ! 

 (use of t t v
c

= −
⎛
⎝
⎜

⎞
⎠
⎟

−

0

2

2

1
2

1 gives)   t = − −800 1 0 9942 1 2( . ) /   ! 

           = 7300 s  ! 
 
     (ii) distance (= 0.994ct = 0.994 × 3 × 108 × 7300)  
             = 2.2 × 1012

 m  !     (2.18 × 1012
 m) 

  (allow C.E. for value of t from (i))      (4) 
 
(b) space twin�s travel time = proper time (or t0)  ! 

 time on Earth, t t v
c

= −
⎛
⎝
⎜

⎞
⎠
⎟

−

0

2

2

1
2

1   ! 

 t > t0  
[or time for traveller slows down compared with Earth twin]  ! 

 space twin ages less than Earth twin  ! 
 travelling in non-inertial frame of reference  !           max(3) 
            (7) 
 
 Quality of Written Communication marks: Q1 (c) and Q3 (a)  !!   (2) 
            (2) 
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