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I NTERNATI ONAL GCSE PHYSI CS 4 PH0  4 SC0  / 1 P –  JANUARY 2 0 1 2  

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

1 (a)  ( i)  A   1 

        

  ( ii)  B   1 

       

 (b)  ( i)  C   1 

         

  ( ii)  nearest  above (DOP)    1 

         

  ( iii)  Com m ent  on device – 

(plast ic)  insulator /  does not  conduct ;  

 

Com m ent  on user -   

no r isk of shock /  elect rocut ion;  

 

(double)  insulated /  no current  ( through)  /  

cannot  becom e live 

 

No elect r icity reaches user /  person cannot  

touch live parts  

1 

1 

 

        

 



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

2 (a)   density =  m ass/ volum e ACCEPT equivalent  rearrangem ent  

ACCEPT suitable abbreviat ions e.g. �  =  m / v or 

d =  m / v  

REJECT equat ion ‘t r iangles’ alone 

1 

        

 (b)   D   1 

       

 (c)     

Measuring 

inst rum ent  

Quant it y 

m easured 

m easuring 

cylinder 

volum e 

elect ronic 

balance 

m ass 

 

 Reject  weight   

 

 

 

 

 

 

 

 

 

1 

         
 



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

2 (d)   MAX TWO FOR EACH 

 

m easuring cylinder – 

eyes to water level /  perpendicular view;  

to avoid parallax;  

m easurem ent  at  bot tom  of m eniscus;  

m easuring cylinder on flat  surface /  clean cylinder;  

 

elect ronic balance – 

place on stable surface / avoid disturbing balance;  

set  to zero /  check zero;  

finding m ass without  an with water – ( tare or 

subt ract ion) ;  

 

 

 

 

I gnore repet it ion wherever seen 

 

 

 

 

 

I gnore clean balance 

4 

         

 (e)  ( i)  tem perature /  type of water (e.g. salinity, not  

‘heavy’)  

 DO NOT ACCEPT answers referr ing to keeping 

the apparatus the sam e 

1 

         

  ( ii)  can also affect  the density /  volum e (DOP)   ACCEPT argum ents that  follow through e.g. 

increasing tem perature will increase the 

volum e, therefore decreasing the density 

REJECT idea that  m ass is affected by change in 

tem perature 

1 

      



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

3 (a)   (stopping distance = )  thinking distance +  braking 

distance 

 Could be reversed 1 

        

 (b)   Any two of:  

 

as speed increases /  car goes faster,  

the ( thinking/ braking/ stopping)  distance 

increases;  

 

as thinking distance increases so does braking 

distance;  

 

difference in pat tern between thinking/ braking 

distances ident ified;  

e.g:  

increase in thinking distance <  increase in braking 

distance /  

increase in thinking distance is linear or 

proport ional /  

increase ( in braking /  stopping)  is non linear /  

WTTE 

 

I gnore references to t im e  

 

 

 

 

 

 

 

Allow use of values from  graph 

 

 

Reject :  thinking distance proport ional to 

braking distance 

2 

       

 (c)    30 (m )  ALLOW any value from  28 to 32 m  

 

1 

         
 



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

3 (d)   use the m inim um  /  lowest  values obtained REJECT find the average 1 

         

 (e)  ( i)  

 

 

 

( ii)  

thinking distance – 

no change;  

depends on speed/  dr iver /  react ion ( t im e)  

 

braking distance – 

increase;  

less fr ict ion/  less gr ip  

  

 

 

 

I gnore reference to t im e e.g. takes longer 

I gnore skidding, sliding, slippery road 

 

2 

 

2 

        

 

 

 

 

 

 



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

4 (a)   change in direct ion of waves at  a boundary ALLOW change in speed 

ALLOW idea of ‘boundary’ such as changing 

m edium , or exam ples such as ‘going from  air 

into a glass block’ 

1 

        

 (b)   correct  label for i  

 

correct  label for r  

 ALLOW labels writ ten out  in full as “ incidence”  

or “angle of incidence”  etc 

 

REJECT if angles are the wrong way around 

2 

       

 (c)   ( i)  refract ive index =  sin i /  sin r  ALLOW ‘n’ for refract ive index 

 

REJECT speed in 1/ speed in 2 

1 

         

  ( ii)   

Method m ax 4 m arks:  

draw around block;  

m ark posit ions of incident  and em ergent  rays;  

( rem ove block and)  draw refracted ray;  

m easure i;  

m easure r ;  

m easure angle(s)  to the norm al;  

range of values;   

 

Data m ax 2 m arks:  

(graph of)  sin i against  sin r ;  

graph is st raight  line;  DOP 

gradient  gives refract ive index;  DOP 

  

 

 

Accept  pin or pencil m ethod 

 

I gnore m ent ion of prot ractor 

 

 

i.e. different  values of i not  just  repeat ing 

MAX 6 

        

 

 

 



 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

5 (a)   D 

 

parallel field (DOP)  

 

 

 

ACCEPT equally spaced and st raight  /  equally 

spaced and do not  change direct ion 

2 

      

 (b)   two (perm anent  /  bar)  m agnets 

 

pole pieces arranged correct ly e.g. North facing 

South 

 

idea of m agnets being the correct  distance apart  

ACCEPT points m ade on an annotated diagram   

 

REJECT descr ipt ion of poles as posit ive /  

negat ive 

 

ACCEPT “close together” , “not  touching”  

ACCEPT idea that  field is produced in the space 

between the N pole of one m agnet  and the S 

pole of the other 

 

REJECT answers that  are clearly referr ing to 

elect rom agnets 

3 

        

 

 

 

 

 



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

6 (a)  ( i)  rocks /  radon (gas)  /  space /  cosm ic /  Sun /  

m edical sources /  from  carbon atom s in liv ing 

things 

REJECT nam ed radiat ion e.g. gam m a 1 

        

  ( ii)  Any three from   

Rem ove source /  with no source present ;  

m easure background /  count ;  

repeat  /  find m ean /  average value;  

subt ract  (background value)  from  experim ental 

values (with source) ;  

 

 

ACCEPT take readings (of background)  /  read 

background 

Max 

3 

       

 (b)  ( i)  GRAPH 

S 

A 

P 

P 

L 

  

Orientat ion unim portant  

Quant ity and unit  on both axes 

 

 

Single sm ooth curve 

5 

         

  ( ii)  value consistent  with graph 

(should be 0.9 – 1.4 m inutes)  

  1 

         

 ( c)   (gam m a)  can be detected outside the body / can 

pass through;  

 

half life related to use –  

long enough to get  around the body ( for use as 

t racer) ;  

 

half life related to pat ient  safety -  

falls to low levels soon after use;  

 

 I gnore ionising abilit y 

 

 

 

 

Reject  “ cause less dam age”  without  reference 

to act ivit y or t im e 

3 

 

 



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

7 (a)   ANY THREE 

vibrat ion /  oscillat ion of (air)  m olecules /  part icles;   

longitudinal;  

direct ions of vibrat ion and propagat ion are parallel;   

com pression /  rarefact ion / pressure wave;  

  

need to include what  is vibrat ing  

 

no need to m ent ion m olecules /  part icles 

3 

        

 (b)  ( i)  0.01 s  ALLOW 2 s.f. /  2 sig figs /  2 significant  

figures 

1 

       

  ( ii)  speed =  distance /  t im e ACCEPT equivalent  rearrangem ent  

ACCEPT suitable abbreviat ions e.g. s =  d/ t  

or v =  s/ t  

REJECT equat ion ‘t r iangles’ alone 

1 

         

  ( iii)  Student  Mean t im e in s Speed of Sound 

in m / s 

Andrew 0.45 330   

Kefe  0.5 300   
 

1 m ark each correct  COLUMN ( ignoring 

sf) ; ;  

m ean t im e values as shown in m ark 

schem e 

speed =  150/ m ean t im e (allow ecf)   

 

1 m ark for all significant  figures correct ;  

( i.e. 2 s.f. in first  row, 1 s.f. in second row)  

 

3 

         
 



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

7 (c)   ANY 5 relevant  points, e.g. 

Explanat ion of what  react ion t im e is;  

React ion t im e affects readings /  react ion t im e does 

m at ter;  

React ion t im es vary;  

React ion t im es do not  cancel out ;  

React ion t im e should be considered /  allowed for;  

Kefe is r ight  (about  react ion t im es) ;  

react ion t im e typically at  least  0.1 s;  

which is large com pared to m easured t im es /  large %  

error;  

t im e should only be to 1 s.f.;  

so final value should also be to 1 s.f. /  Kefe’s value 

m ore suitable;  

3 s.f. inappropriate;  

closer to accepted value does not  m ean m ore 

accurate;  

 Answers should ideally relate to how 

appropriate the precision of the 

m easurem ents was, linking this to the 

num ber of significant  figures m erited 

 

Considerat ion of react ion t im e and it s 

m easurem ent  m ay score a num ber of 

m arks 

MAX 5 

 

        



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

8 (a)  ( i)  voltage =  current  x resistance ACCEPT equivalent  rearrangem ent  

ACCEPT suitable abbreviat ions e.g. V =  I  x R   

REJECT V =  I  x �  

REJECT equat ion ‘t r iangles’ alone 

1 

        

  ( ii)  1.2 x 4.0;  

4.8 (V) ;  

  2 

       

  ( iii)  12 – 4.8;  

7.2 (V) ;  

 ECF on ( ii)   2 

         

  ( iv)  E =  VI t  (NO MARK)  

t im e conversion to seconds (5.0 x 60) ;  

7.2 x 1.2 x (5.0 x 60) ;  

2600 (J) ;  

ECF on ( iii)  

 

 

Allow 2592 or 2590  

ALLOW 2500/ 2520 (J)  for full m arks (using 7 

V)  

ALLOW 42 (J)  or 43.2 (J)  for 2 m arks (using 5 

m ins)  

3 

         

  ( v)  idea of energy losses 

 

rate of energy loss =  rate of energy supply (at  

steady tem p)  

 

 

 

NB this statem ent  alone scores (2)  as it  

includes idea of energy loss 

 

 

2 

 

 



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

8 (b)  ( i)  X – series, 

Y – parallel 

BOTH REQUI RED for the m ark 1 

        

  ( ii)  THREE SUI TABLE, e.g.-  

 

ser ies advantage – fewer wires;  

series advantage – lower resistance values;  

series disadvantage – one fails, circuit  fails;  

series disadvantage – no independent  cont rol;  

ALLOW REVERSE ARGUMENTS in term s of 

parallel circuits but  do not  award the sam e 

m ark twice 

 

I GNORE refs to efficiency 

ACCEPT correct  answers that  link to bat tery 

voltage /  current , etc 

Max 3 

 

 

 



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

9 (a)   gravity   1 

        

 (b)  ( i)  6960 (km )    1 

         

  ( ii)  equat ion quoted (NO MARK)  

conversion of km  OR m in;    

v =  (2 x π x 6 960 000)  /  (96 x 60) ;  

7600;  

 

ECF on ( i)  

 

Allow for rounding errors 

3 

         

 ( c)   EI THER 

grav pe reduces when closer;  

(so)  ke increases;  

because total energy conserved;  

OR 

gravitat ional at t ract ion /  field st rength increases 

when closer;  

 

m ass rem ains constant ;  

so accelerates;  

 

  

Grav force increases so ke increases =  1 

(m ixing argum ents)  

 

 

REJECT ‘gravity higher’ ‘gravity st ronger’ 

ACCEPT ‘pull of gravity’ ‘force of gravity’ 

3 

 

         

 (d)  ( i)  elect rom agnet ic (spect rum )   Accept  t ransverse (waves)   1 

      

  ( ii)  Any t w o  from   

X- rays have shorter wavelength;   ORA 

X- rays have higher frequency;   ORA 

X- rays have higher energy;   ORA 

X- rays have greater penet rat ion range;   ORA 

X- rays have greater effects on liv ing t issue;   ORA 

 

I dea of com parison m ust  be there 

 

REJECT ‘visible light  can be seen’ /  eq 

2 

 

 



 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

10 (a)  ( i)  GPE =  m ass x g x height  ACCEPT equivalent  rearrangem ent  

ACCEPT suitable abbreviat ions e.g. GPE =  m gh 

ACCEPT ‘gravity’ or  ‘gravit ional field st rength’ 

or ‘accelerat ion due to gravity’ for g 

1 

        

  ( ii)  78 x 10 x 5;  

3900 (J) ;  

  2 

       

  ( iii)  3900;  

J /  joule;  

 Accept  4000 J  

REJECT ‘Nm ’ for ‘J’ 

ALLOW kJ only if it  m atches the value ( i.e. 3.9)  

2 

         

 (b)  ( i)  efficiency =  useful energy output  /  total energy 

input  

ALLOW 'power' for  'energy' 1 

         

  ( ii)  in one second – 

useful energy out  =  (30 x 3900)  /  60;  

efficiency =  1950 /  7500;  

0.26 /  26%  

 

Allow  

useful energy out  =  (30 x 4000)  /  60;  

efficiency =  2000 /  7500;  

0.27 /  27%  

 

CQ on a( ii)  

3 

 

         

 ( c)   r ight  general shape 

 

reasonably correct  proport ions /  3kW and 12 kW 

seen 

 

correct ly labelled  

 

 

 

 

ACCEPT “ input  /  waste /  useful”  or “elect r ical /  

kinet ic or GPE /  waste heat  or sound”  

3 

 

 

 

 

 



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

11 (a)   78 seen;   

 

=  78 /  60;  

 

1.3;  

  

 

accelerat ion =  ( final v – start ing v) / t im e;  

 

CORRECT ANSWER WI TH NO WORKI NG =  (3)  

3 

        

 (b)   air  resistance (when m oving) ;  

 

 

 

increases as velocity /  speed increases;  

reducing resultant  force;  

ACCEPT drag  

I GNORE wind resistance 

I GNORE fr ict ion with ground  

‘fr ict ion’ alone needs qualificat ion 

 

REJECT ‘reaches term inal velocity’ 

3 

      

 

 

 

 

 

 

 



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

12 (a)   ANY FOUR – 

Conduct ion from  hot  plate to pan;  

conduct ion through pan;  

conduct ion from  pan to water;  

convect ion in the water;  

conduct ion from  water to potato;  

conduct ion through potato;  

  Max 4 

        

 (b)   ANY THREE – 

m icrowaves are elect rom agnet ic waves;  

penet rate (a few cm )  into the food;  

cause water m olecules to vibrate m ore /  heat  

water;  

conduct ion through the rest  of the potato 

 no m arks for whether or not  the statem ent  is 

t rue 

 

 

needs ref to water, not  just  part icles /  

m olecules 

needs conduct ion ref, not  just  spreads out  

Max 3 

       

 ( c)   Any five from   

Elect rom agnet ic induct ion;  

coil creates m agnet ic field around it ;  

which cuts through the m etal pan;  

field alternates /  changes;  

inducing a voltage in the pan;   

causing a current  in the pan;  

current  m akes the pan get  hot ;  

 

which heats the water by conduct ion;    

water convects energy to potato;  

  

Effect  nam ed – not  just  ‘induct ion’ (given in 

quest ion)  

 

 

 

Pan heat ing m ust  be linked to current , not  just  

‘the pan gets hot ’ 

 

Max 5 

        

 

PAPER TOTAL:  1 2 0  MARKS 
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