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Quest ion 

num ber 
Answ er  Notes Marks 

1 (a)   A – alpha part icle;    1 

        

        

 (b)   A – alpha part icle;    1 

         

         

 (c)   B – 50 cm ;     1 

         

         

 (d)   D -  the proton num ber increases by 1;     1 

         

         

 

Total 4  m arks 
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Quest ion 

num ber 
Answ er  Notes  Marks 

2 (a)   B -  light ;     1 

        

 (b)  

 

( i)  (signal has)  two values;  accept  

 on or off 

 0 and 9 

 0 and 1  

 1 and 9 

 two signal 

st rengths/ states 

 binary 

 it  is a square 

wave( form )  

 

ignore 

 all at  9 

 up and down 

 t rue and false 

1 

      

  ( ii)  any two of:  ignore references to 

analogue signals 

 

2 

   MP1. ( idea of)  increasing the bit  

rate /  sending m ore bits in the 

sam e t im e;  

 

allow 

more bits /  pulses per 

second 

 

condone  

increase frequency 

 

 

   MP2. ( idea of)  an addit ional level /  

st rength;  

 

allow 

a nam ed ext ra  level e.g. 

‘use 4.5 as well’ 

 

  

   MP3. ( idea of)  increased bandwidth 

/  range of t ransm ission 

frequencies;  

 

allow 

wider bandwidth 

 

ignore 

‘broadband’ 

 

 

   MP4. ( idea of)  m ult iplexing;  allow 

use m ore than one channel 

 

condone 

add ext ra signals 

 

 

   MP5. ( idea of)  quant isat ion 

(algorithm ) ;  

allow 

com pression of data 

 

         

 

Total 4  m arks 
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Total 9  m arks 

Quest ion 

num ber 
Answ er  Notes  Marks 

3 (a)   MP1. pitch is frequency;   

 

 

allow 

‘it ’ for pitch 

 

ignore references to 

am plitude, wavelength 

 2 

   MP2. any one of:    

    whether sound/ note sounds high 

or low;  

  

    high sound has high frequency 

ORA;  

allow 

vibrates m ore often /  with 

shorter t im e period 

 

  

    ‘high pitch has high 

frequency’ ORA gains 2 

m arks 

 

         

 (b)  ( i)  ruler /  m easuring tape;   2 

   oscilloscope /  mobile phone app /  data 

logger /  (guitar)  tuner;   

ignore 

m icrophone 

frequency m eter 

frequency gauge 

frequency counter 

  

         

  ( ii)  dependent  – frequency /  pitch;   2 

   independent  – length (of pipe) ;     

         

 (c)   any three of:    3 

   MP1. repeat  AND average the readings;     

   MP2. (m easure a)  larger range of 

values;  

   

   MP3. (m easure som e)  interm ediate 

values;  

 

 

 

 

accept  ‘m easure m ore 

values’ for 1 m ark if 

NEI THER MP2 nor MP3 

awarded 

  

   MP4. im proved precision of a nam ed 

variable /  inst rum ent ;  

e.g. ‘use a cm  ruler ’,  

‘m easure frequency in 

m Hz’ etc. 

ignore references to 

accuracy 

 

   MP5. cont rol a nam ed variable (e.g. 

temperature) ;  

allow ‘blow with 

cont rolled apparatus’ 

  

   MP6. plot  a graph of frequency and 

length;  

allow ‘plot  a graph of the 

results’ 

  

   MP7. deal with anom alies;  allow ‘ident ify anom alies’   
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Quest ion 

num ber 
Answ er  Notes  Marks 

4 (a)  

 

( i)  arrows on two or m ore { lines from N to S 

and/ or  clockwise on loops around wire} ;  

 

accept  arrows 

beside lines 

showing correct  

direct ions 

 

reject  cont radict ing 

arrows ( i.e. one 

correct  and one 

incorrect )  

 

1 

        

        

  

 

( ii)  hor izontal arrow (by eye) ;  

 

accept  

 arrow not  passing 

through wire 

 unlabelled arrow 

if clear 

2 

   point ing to the left ;  DOP   

         

         

 (b)   EI THER:  Lines can start / end 

at  faces or edges of 

poles 

2 

   Uniform  field draw n 

MP1. single st raight  line drawn 

perpendicular to and between poles;  

MP2. addit ional st raight  lines drawn either 

side that  are parallel and evenly 

spaced (by eye) ;  

 

OR 

 

Non- uniform  field draw n 

MP1. cent ral st raight  line(s)  drawn 

perpendicular to and between poles;  

MP2. correct ly curved lines drawn either 

side of the cent re and drawn 

symm etrically (by eye) ;  

 
 

 

 

 

  

    ignore all arrows 

on lines 
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 ( c)    ignore references 

to iron filings 

 

award m arks if 

clear in diagram  

 

if cont radict ion 

between words and 

diagram , go by the 

diagram  

3 

   MP1. place com pass around m agnet  and 

note /  m ark its direct ion;  

   

   MP2. place com pass in new  posit ion  

and note /  m ark its direct ion again;  

allow use of 

addit ional 

com pass(es)  

  

   MP3. direct ions linked together to find a 

field line /  pat tern;  

   

         

 

Total 8  m arks 
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Quest ion 

num ber 
Answ er  Notes  Marks 

5 (a)   

 

( i)  work done =  force ×  distance (m oved) ;  Accept  correct  

sym bols e.g.  

W =  F x d 

W =  F x s 

1 

         

  ( ii)  subst itut ion;      2 

   evaluat ion;  

 

  

   e.g. (work = )  140 ×  39     

   5500 (J)  5460   

         

  ( iii)  sam e answer as 5(a) ( ii)  allow ‘the sam e’  1 

         

 (b)  

 

( i)  X in line with the weight  arrow and vert ically 

between the tail of the arrow and the top of 

the wheelbarrow (not  including the logs) ;  

judge alignm ent  

with weight  arrow 

by eye 

1 

   

 

  

      

  ( ii)  m om ent  =  force ×  (perpendicular)  distance 

( from  pivot ) ;  

condone 

M =  F x d 

M =  F x s 

1 

         

  ( iii)  pr inciple of m om ents (stated or implied) ;    4 

   total distance hand to pivot  calculated;  accept  1.4 or  

0.6 +  0.8 seen in 

working  

  

   subst itut ion showing either correct  m om ent  (or  

both) ;  

accept  282 seen in 

working 

  

   f inal rearrangem ent  and evaluat ion;  

 

    

   e.g. ( total)  clockwise (mom ent )  =  ( total)  

ant iclockwise (mom ent)  

    

   (distance)  =  0.6 +  0.8 =  1.4 m     

   470 ×  0.6 =  F ×  1.4     

   F =  470 ×  0.6 /  1.4 =  200 (N)  allow 201, 201.43   

        

     350, 352, 353, 

352.5 gets 2 m arks 

  

         

   

Total 1 0  m arks 
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Total 9  m arks 

 

Quest ion 

num ber 
Answ er  Notes   Marks 

6 (a)  ( i)  m om entum  =  m ass x velocity;  words or correct  

sym bols 

p =  m  x v 

reject  M for 

mom entum 

 1 

      

  ( ii)  subst itut ion;    2  

   evaluat ion;  ignore -  signs   

   e.g.  

(p = )  0.50 x 3.1 

(p = )  1.6 (kg m / s)  

  

 

allow 1.55 

1 m ark m ax for 1.5 

  

         

  

 

( iii)  subst itut ion into correct  equat ion;  

 

 

evaluat ion;  

no m ark for equat ion 

as given in paper 

allow ECF from ( ii)  

ignore -  signs 

2  

   e.g.  

F =  1.55( -  0)  ÷  0.070 

(F = )  22 (N)  

  

 

allow F in range 22-

23 (N)  inclusive 

 

allow m ethod using 

F= m a. 

  

        

 (b)   any two of:  ignore references to 

balanced forces 

2  

   MP1. ( forces)  equal;   

MP2. ( forces)  opposite OR up and 

down;  

MP3. m ent ion of Newton’s third law;  

 

 

 

  

     ‘every act ion has an 

equal and opposite 

react ion’ scores 2 

marks 

  

        

 (c)   any two of:    2  

   MP1. pressure is force /  area;  

 

 

MP2. forces (on wood and ham m er)  are 

equal;  

MP3. smaller area of nail is in contact  

with wood /  ORA;  

allow pressure is 

inversely proport ional 

to area 

 

 

award if clear which 

end of the nail has 

the sm aller area 
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Total 9  m arks  

 

 

 

 

Quest ion 

num ber 
Answ er  Notes  Marks 

7 (a)   idea of t ransfer of elect rons;  reject  if posit ive 

elect rons seen 

2 

   due to fr ict ion (between floor and 

shoes/ wheels) ;  

allow ‘rubbing’ for 

fr ict ion 

 

    ‘elect rons are 

rubbed off’ only 

scores 1 m ark. 

 

         

 (b)  ( i)  charge =  current  ×  t im e;  words or correct  

sym bols 

e.g. Q =  I  ×  t  

1 

         

         

  ( ii)  subst itut ion and rearrangem ent ;   3 

   evaluat ion;  -1 for POT error   

   unit ;  

 

A or  mA 

mark 

independent ly 

  

   e.g.  

( I  = )  0.0017 ÷  0.075 

    

   ( I  = )  0.023 A 0.02, 0.0227 etc. 

condone 0.022, 

0.0226 etc. 

  

      

23 m A gets 3 

marks 

  

         

 (c)   any three of:    3 

   MP1. m etal but ton is a conductor ( to 

earth) ;  

allow ‘m etal 

conducts elect r icity ’ 

 

   MP2. idea of there being a voltage /  p.d. 

between m an and but ton/ earth;  

  

   MP3. idea of { discharge /  m ovem ent  /  

flow /  t ransfer}  of elect rons;  

allow charge for 

elect rons 

condone t ransfer of 

posit ive charge 

 

   MP4. current  in m an’s body;     

    award 1 m ark for  

idea that  shock 

was from  stat ic 

elect r icity if no 

other m ark 

awarded 

  

         

20



Quest ion 

num ber 
Answ er  Notes  Marks 

8 (a)  any four of:  allow part icles for 

molecules 

4 

 MP1. (due to)  convect ion;  

 MP2. (heated)  air expands OR molecules move 

apart ;  

reject  ‘molecules 

expand’ 

 MP3. (heated)  air  becom es less dense;  reject  ‘molecules

becom e less dense’ 

 MP4. hot  /  less dense  air  r ises;  

 MP5. idea that  air  enter ing from  outside is 

cool( er) ;  

 MP6. (above the cooling tower)  air  cools and 

{ cont racts /  becom es m ore dense} ;  

 MP7. cool /  denser  air  falls (outside the 

cooling tower) ;  

 MP8. process (of convect ion)  is repeated /  

cont inuous;  

 e.g. (diagram  for MP4, MP5, MP7 and MP8)  

(b)   any three of:  

 MP1. temperature proport ional to (average 

kinet ic)  energy;  

MP2. idea that  part icles leave the surface /  

escape the liquid /  turn into a gas;  

MP3. highest  energy part icles leave the liquid;  

MP4. idea that  (average kinet ic)  energy of 

( rem aining part icles in)  liquid is reduced;  

allow idea that  gas 

part icles have 

higher (average 

kinet ic)  energy /  

speed than part icles 

in liquid;  

allow (average)  

speed of part icles in 

liquid reduced 

3 

Total 7  m arks 

hot                    cool
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