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Quest ion 

num ber 
Answ er  Notes Marks 

1 (a)   B – m ass;  

 

The only correct  answ er is B 

 

A is not  correct  because it ’s a vector 

C is not  correct  because it ’s a vector 

D is not  correct  because it ’s a vector 

 1 

      

 (b)   A – accelerat ion;  

 

The only correct  answ er is A 

 

B is not  correct  because it ’s a scalar 

C is not  correct  because it ’s a scalar 

D is not  correct  because it ’s a scalar 

 1 

      

 (c)   B;  

 

The only correct  answ er is B 

 

A is not  correct  because the ball would be 

accelerat ing as it  falls 

C is not  correct  because the ball would be 

accelerat ing as it  falls 

D is not  correct  because the ball would be 

falling at  a constant  velocity 

 

 1 

      

      

 

Total for  quest ion 1 =  3 m arks 
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Quest ion 

num ber 
Answ er  Notes  Marks 

2 (a)  ( i)  MP1. single circle cent red on the wire and 

parallel to the plane of the card;  

allow gap where 

circle crosses wire  

 

circles do not  have 

to stay within the 

card 

3 

   MP2. at  least  two concent r ic circles;  DOP 

ignore spacing 

 

   MP3. ant i-clockwise direct ion arrow m arked 

on at  least  one line;  

 

e.g. 

 

reject  if 

cont radict ing arrows 

 

      

  ( ii)   

 

 

EI THER:  

ignore references to 

m agnets, other 

current -carrying 

wires being used 

2 

   MP1. iron filings used;  

MP2. tap card /  eq.;  

 

allow iron powder, 

steel dust  etc. 

 

   OR 

 

  

   MP1. (plot t ing)  com pass used;  

MP2. m ult iple com passes used /  com pass 

m oved to new posit ion;  

allow use of a 

m agnetom eter 

 

      

   OR   

    

MP1. use of a m agnet  /  another current -

carrying conductor;  

 

MP2. to produce a force /  m ovem ent ;  
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 (b)  ( i)  

 
 

all five num bers in correct  posit ions =  3 m arks; ; ;  

three- four num bers in correct  posit ions =  2 m arks only; ;  

one- two num bers in correct  posit ions =  1 m ark only;  

 

3 

      

  ( ii)  idea that  elect rom agnet  loses it s 

m agnet ism ;  

condone idea that  

elect rom agnet  is not  

m agnet ic 

2 

   AND 1 of;  

 arm ature no longer at t racted /  idea 

that  arm ature m oves away from  the 

m agnet  

 

allow iron for 

arm ature 

 

 

    opens the contacts /  breaks the 

lam p  circuit  

ignore references to 

current  not  flowing 

 

      

      

 

Total for  quest ion 2 =  10 m arks  

1

2

3

4

5

(  )
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Quest ion 

num ber 
Answ er  Notes  Marks 

3 (a)   any 2 of:    

   MP1. part icles gain kinet ic energy /  

KE;  

allow part icles m ove faster /  

vibrate m ore 

2 

   MP2. part icles m ove further apart ;    

   MP3. some part icles escape /  

evaporate from  the surface /  

becom e a gas/ vapour;  

allow part icles break bonds  

      

      

 (b)    ignore com m ents referr ing to 

m ot ion of part icles 

2 

   com m ent  about  separat ion;  

e.g. 

part icles in steam  further apart  

 

  

   com m ent  about  locat ion of part icles;  

e.g.  

steam  part icles fill container but  water 

part icles have a surface 

 

 

allow steam  takes volum e of 

container but  water doesn’t  

 

   e.g.   

   

 
=  2 m arks 

allow m arks if seen on a 

labelled diagram  or writ ing 

 

 

     

 (c)   any 3 of:  allow m olecules for part icles 

throughout  

3 

   MP1. (average)  speed /  KE of 

part icles decreases (when 

cooled) ;  

allow ‘part icles join water’ /  

steam  condenses ( into water)  

 

   MP2. part icles collide less often with 

the can;  

allow part icles collide with the 

can with less force 

 

   MP3. (when cooled)  pressure inside 

the can decreases;  

allow pressure proport ional to 

tem perature 

ignore references to vacuum  

 

   MP4. pressure outside greater than 

pressure inside the can;  

allow RA  

      

      

 

Total for  quest ion 3 =  7 m arks  
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Quest ion 

num ber 
Answ er  Notes  Marks 

4 (a)   one m ark for each correct  t ick; ;  

if three t icks, 1 m ark m axim um  

if four t icks, zero m arks 

 
 

 

2 

 (b)  ( i)  any 1 of:  ignore references to shock 1 

   (possibilit y of a)  spark;    

   (possibilit y of an)  explosion /  fire /  eq;  allow ‘ignite the pet rol’  

      

  ( ii)  earthing /  grounding the { tank /  pipe} ;  allow hose for pipe 

allow can for tank 

allow descript ion of earthing 

e.g. ‘connect ing tank/ pipe to 

ground (with a wire) ’ 

1 

      

      

 ( c)   (granules)  repel;  ignore references to 

at t ract ion to container 

2 

   (because)  charge on the granules is all 

the sam e /  eq;  

  

      

      

 

Total for  quest ion 4 =  6 m arks  




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Quest ion 

num ber 
Answ er  Notes  Marks 

5 (a)   20  (Hz)  to 20  000  (Hz) ; ;  one m ark for each end of the 

range correct  

allow 20  kHz for  

20  000  Hz 

2 

      

      

 

 

(b)  

 

( i)  m icrophone;   1 

  ( ii)  any 3 of:  ignore references to 

wavelength, am plitude, 

finding num ber of waves 

passing a point  

3 

   MP1. adjust  the oscilloscope to get  a 

steady t race /  eq;  

  

   MP2. adjust  t im e base /  oscilloscope 

to give a m inim um  of 1 

com plete cycle (on the screen) ;  

  

   MP3. m easure num ber of squares for 

a num ber of com plete cycles /  

waves;  

allow ‘m easure/ find the t im e 

period /  t im e for one wave’ if 

neither MP3 or MP4 scored 

 

   MP4. m ult iply num ber of squares by 

the t im e base /  eq. ( to find T) ;  

 

   MP5. use f =  1/ T;    

      

  ( iii)   ignore vert ical posit ion of 

waveform  

2 

   am plitude sm aller throughout ;  

 

  

   double the or iginal frequency 

throughout ;  

  

      

   

 

  

      

      

 

Total for  quest ion 5 =  8 m arks  
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Quest ion 

num ber 
Answ er  Notes  Marks 

6 (a)  ( i)  suitable linear scale chosen (> 50%  of 

gr id used) ;  

or ientat ion needs to be 

correct  

4 

   axes labelled with quant it ies and units;    

   plot t ing correct  to nearest  half square; ;  

 

-1 for each m istake to a 

m axim um  of -2 

 

     1 

  ( ii)  line (curve)  of best  fit  acceptable;  

 

allow ECF from  plot t ing 

i.e. sm ooth curve with 

points evenly dist r ibuted 

about  it  

 

   

 

 
 

 

  ( iii)  appropriate working shown on graph or 

num erically;  

 2 

   90 years;  allow ECF from  graph 

answer within range of 

85-95 (years)  gets 2 

m arks 

 

      

 (b)  ( i)  (0.56 X 2.7 = )  1.5 (W) ;  allow 1.51, 1.512 1 

      

  ( ii)  idea that  alpha has short  range /  low 

penet rat ing power;  

ignore ‘alpha is weak’ 

ignore ‘alpha can’t  

penet rate paper’ 

2 

   and 1 of;    

    alpha absorbed by the case allow ‘cannot  penet rate 

the case’ 

 

    alpha does not  reach the skin allow ‘cannot  penet rate 

the skin’ 

 

      

 ( c)   longer half- life m eans plutonium  decays 

m ore slowly;  

accept  RA 2 

   idea that  it  generates elect r icity /  power 

for longer;  

allow idea that  energy  

does not  ‘run out ’ 

 

      

 

Total for  quest ion 6 =  12 m arks  
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Total for  quest ion  7 =  14 m arks  

Quest ion 

num ber 
Answ er  Notes  Marks 

7 (a)  ( i)  m om entum  =  m ass x velocity;  in words or accepted sym bols 

e.g. p =  m  x v 

1 

      

  ( ii)  subst itut ion;   3 

   evaluat ion;  -1 for power of ten (POT)  error  

   unit ;  kg  m / s or Ns  

    

e.g. 

  

   (p = )  0.000  035 x 8.8   

   (p = )  0.00031 3.08 x 10 -4,  0.000308  

   kg  m / s N s   

    allow 0.308 g  m / s for 3 m arks  

      

 (b)  ( i)  gravitat ional (potent ial)  energy 

=  m ass x g x height ;  

allow in standard sym bols or in 

words e.g. 

GPE =  m  x g x h 

reject  ‘gravity’ for  g 

1 

      

  ( ii)  subst itut ion;  allow use of g= 9.8 /  9.81 2 

   evaluat ion;  420 (J)  gets 1 m ark m ax.  

      

   e.g.   

   (GPE = )  0.000  035 x 10 x 1200   

   (GPE = )  0.42 (J)  allow 0.4116, 0.41202  

      

  ( iii)  sam e answer as (b) ( ii) ;  allow 0.42 (J)  1 

      

 ( c)  ( i)  KE =  ½  x m  x v2;  allow in accepted sym bols or words 1 

      

  ( ii)  subst itut ion;  ECF from  (b) ( iii)  3 

   rearrangem ent ;    

   evaluat ion;  answer m ust  be seen to at  least  3 

s.f.  

 

    award 2 m arks m ax. for reverse 

calculat ion of KE =  0.394 (J)  

 

   e.g.  

   0.42 =  0.000  035 x v2 

                    2 

  

   v2 =  24000   

   (v = )  155 (m / s)  154.919…  

      

  ( iii)  any 2 of:   2 

   MP1. ( raindrop reaches)  

term inal velocity;  

  

   MP2. drag /  air  resistance /  

fr ict ion acts;  

  

   MP3. energy lost  to 

surroundings /  eq.;  

ignore unqualified ” it  loses energy”   

   MP4. ( resultant )  downwards 

force is less;  

allow ‘accelerat ion is less’  
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