
 

 

 
 
 
 

 

 
 
 
Mark Scheme (Results) 

 

Summer 2019 
 

 
Pearson Edexcel International GCSE in 

Physics (4PH1) Paper 1PR 
 

 

 

 

 

 

 

 

 

 

 

 

 

200



 

 

Question 

number 
Answer  Notes Marks 

1 (a) (i) arrow originat ing at  obj ect  A and direct ed t owards 

t he st ar by eye;  

2

   arrow label led gravit at ional (force); al low weight ,  

gravit at ional force,  pul l  

or force of  gravit y 

condone gravit y 

    

  (i i) D - (a planet );  1

    

   A is incorrect  because comet s have comet s have el l ipt ical orbit s 

   B is incorrect  because galaxies do not  orbit  anyt hing

   C is incorrect  because moons orbit  planet s

    

  (i i i) A - (a comet );  1

    

   B is incorrect  because galaxies do not  orbit  anyt hing

   C is incorrect  because moons orbit  planet s

   D is incorrect  because planet s have circular orbit s

    

 (b)  galaxy;  al low named galaxy 1

    e.g.  Andromeda,  Milky 

Way  

    ignore universe 

 (c)  spect ral class B t o have any t emperat ure higher 

t han 5600 K; 

2

   spect ral class M t o have any t emperat ure lower 

t han 5600 K; 

    

 (d)  st ar becomes a red (super) giant ; al low “ supergiant ”  3

   (t hen) a supernova;  

   (leaving) a neut ron st ar /  black hole; al low pulsar  

    

    Max 2 for incorrect  

order 

 

Total for Question 1 = 10 marks 
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Question 

number 
Answer  Notes Marks 

2 (a) (i) reduce t he kinet ic energy of  neut rons; al low ‘ slow down’  

neut rons 

1

 

    

  (i i) t o absorb (high energy) neut rons; al low absorb /  reduce 

st rengt h of  neut ron 

radiat ion 

condone “ st op neut rons 

escaping”  

    

   use of  (concret e /  lead) shielding; al low “ concret e walls”

    

  (i i i) idea t hat  cont aminat ion is when a non-radioact ive 

obj ect  comes int o cont act  wit h a radioact ive 

mat erial ;  

2

  

   idea t hat  irradiat ion is when radiat ion is present ;

    Condone idea of    

exposure for 1 mark if  

no ot her mark scored 

 (b) (i) any t wo f rom:  2

   MP1. creat ion of  a (large) nucleus f rom small  

nuclei;  

condone “ fusing of  t wo 

nuclei”  

   MP2. result ing in a loss of  mass;

   MP3. and t he release of  energy; accept  reference t o 

E=mc2 

condone “ convert ed t o 

energy”  

    

  (i i) (in) st ar(s);  al low named st ar e.g.  

The Sun 

1

 

    

  (i i i) any t hree f rom:  3

   MP1. high t emperat ure required;

   MP2. t o increase kinet ic energy of  nuclei; al low t o make nuclei 

move fast er 

al low part icles or atoms 

for t his MP 

   MP3. high pressure required;

   MP4. (because) nuclei need t o be close enough t o 

col l ide;  

al low higher level 

answers in t erms of  

short  range st rong 

nuclear force 

   MP5. (since) nuclei repel each ot her;

    

 

Total for Question 2 = 11 marks 
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Question 

number 
Answer  Notes Marks 

3 (a)  (nuclei wit h) t he same number of  protons; al low same at omic 

number /  same element  

2

   (but ) dif ferent  number of  neut rons; al low dif ferent  nucleon

/  mass number / atomic 

mass 

    

 (b)  A  (82); 1

    

   B is incorrect  because t his is t he number of  neut rons

   C is incorrect  because t his is t he number of  nucleons

   D is incorrect  because t his is double t he prot on number + nucleon number 

    

 (c) (i) evidence of  3 half -l ives; seen anywhere in 

working 

2

   correct  evaluat ion;  

    

   e.g.  

   240 ÷ 23 = 30 

   66 ÷ 3 = 22 (years) 

    

    

  (i i) correct  atomic and mass numbers used for alpha 

part icle;  

seen anywhere in 

working 

2

   correct  evaluat ion of  number of  beta part icles;

    

   e.g.  

   at omic number of  alpha = 2,  mass number = 4

   (t herefore) 2 bet a decays (t o get  back t o 82)

   

    

    

 
Total for Question 3 = 7 marks 
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Question 

number 
Answer  Notes Marks 

4 (a) (i) by radiat ion /  by (inf rared) l ight ; ignore “ heat ”  1

    Al low EM waves/ IR,  

condone visible,  UV,  

sunl ight  

 

condone “ l ight  rays”  

  (i i) (average speed) increases; e.g.  “ fast er”  1

    

 (b) (i) Eit her  

idea t hat  water t emperat ure is great er t han t he 

out side t emperat ure;  

 

Or 

  

not  receiving radiat ion /  l ight  f rom t he Sun;  

al low RA 

 

 

condone ‘ heat ’  or 

‘ sunl ight ’  for ‘ l ight ’  or 

‘ radiat ion’  

1

 

    

  (i i) any four f rom: ignore reference t o 

radiat ion 

4

   MP1. cover t raps air; ignore ‘ t raps heat ’  

   MP2. (t rapped) air is a poor conduct or /  (good)

insulator;  

   MP3. plast ic is a poor conduct or /  (good)

insulator;   

   MP4. conduct ion reduced; condone “ conduct ion 

st opped”  

   MP5. convect ion reduced /  st opped;

   MP6. less evaporat ion (f rom water surface); condone “ no 

evaporat ion”  

    

 

Total for Question 4 = 7 marks 
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Question 

number 
Answer  Notes Marks 

5 (a) (i) diamet er measured wit hin range 3.5-4.0 cm; 2

  

   evidence of  f inding a mean of  t he diamet er;

    

  (i i) subst it ut ion of  radius into given formula; 2

   evaluat ion of  area wit hin range 9.6-12.6 cm2; 1 mark max if  diamet er 

used inst ead of  radius  

    

 (b) (i) correct  circuit  symbols for bot h voltmeter and 

ammet er;  

3

  

   ammet er connect ed in series;

   volt meter connect ed in paral lel  wit h put t y cyl inder; accept  voltmet er 

connect ed in paral lel  

wit h bat t ery  

al low voltmet er 

connect ed in paral lel  

across put t y and 

ammet er 

    

 (c) (i) 42.6; al low 42.6168… 2

   3 s. f .  used;  mark independent ly 

    

  (i i) suit able l inear scale chosen (>50% of  grid used); orientat ion needs t o be 

correct  

3

  

    

   axes label led wit h quant it ies and unit s;

   plot t ing correct  t o nearest  half  square;

 

al l  point s must  be 

correct   

ignore plot t ing of  f inal 

point  

   

    

  (i i i) l ine (curve) of  best  f i t  accept able; al low ECF f rom plot t ing

i.e.  smoot h curve wit h 

point s evenly 

dist ribut ed about  it  

 

1
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 (d)  volt age st ays t he same;

 

4

   (because) each put t y cyl inder is connect ed in 

paral lel  (wit h t he cel ls);  

 

   t ot al current  doubles;

 

al low current  increases

   (because) current  in each put t y cyl inder st ays t he 

same (as before) and t hese current s add t oget her;  

al low resistors in 

paral lel  have lower 

total resistance 

al low correct  use of  

resist ors in paral lel  

formula 

     

 

Total for Question 5 = 17 marks 
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Question 

number 
Answer  Notes Marks

6 (a) (i) densit y = mass /  volume; al low rearrangements 

and use of  symbols e.g.  

V = m /  ρ or D = M/ V 

1

 

    

  (i i) subst it ut ion OR rearrangement ;

 

2

   evaluat ion;  

    

   e.g.  

   V = m /  ρ  OR  2.3 = 19 /  V

   (V =) 8.3 (cm3) al low 8.26… 

    

 (b) (i) pressure dif ference = height  x densit y x g; al low use of  st andard 

symbols e.g.  

p = h x ρ x g 

rej ect  ‘ gravit y’  

1

  

    

  (i i) subst it ut ion;  accept  use of  g = 9.8(1) 

m/ s2 

 

2

   evaluat ion;  

    

   e.g.  

   (p =) 5.6 x 1000 x 10

   (p =) 56 000 (Pa) -1 if  POT error in 

subst it ut ion 

    

    Use of  9.8 gives 54 880

Use of  9.81 gives 54 936 

Bot h round t o 55 000 

 

Total for Question 6 = 6 marks 
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Question 

number 
Answer  Notes Marks 

7 (a)  measuring equipment: allow if  clearly included 

in diagram 

6

  

   MP1.  ruler /  t ape measure;

   MP2.  st opclock /  st opwat ch; condone ‘ t imer’  

 

accept  use of  l ight  

gat es if  connect ed t o 

t iming device e.g.  

comput er/ dat alogger 

 

accept  ‘ camera’  if  

subsequent  met hod 

describes ‘ f reeze-

f rame’ / t imest amp 

t echnique 

    

   variables: 

   MP3.  surface mat erial is t he independent  

variable;  

   MP4.  (average) speed is t he dependent  variable; al low t ime as t he 

dependent  variable 

   MP5.  any one cont rol variable f rom; al low ‘ keep const ant ’  

for ‘ cont rol variable’  

    size /  mass /  mat erial  /  area / weight  of  

block 

    height / angle/ gradient of  ramp

    init ial  force given t o block al low ‘ push’  given t o 

block 

al low initial speed or 

velocit y 

 

    distance t ravel led down t he ramp allow same st art ing 

point  and f inishing point  

    

   determining average speed:

   MP6.  use of  (average) speed = 

distance t ravel led /  t ime 

accept  use of  l ight  gat e 

if  descript ion includes 

lengt h of  card/ block 

and t ime of  t ransit  

 

    

 (b) 

 

 (bar chart  because) surface mat erial  is a {cat egoric 

/  discont inuous /  non-cont inuous} variable;  

condone surface 

mat erial  being a 

discret e variable 

1

  

    

     

 

Total for Question 7 =7 marks 
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Question 

number 
Answer  Notes Marks 

8 (a) (i) D – (weight  and air resist ance are equal); 1

   A,  B and C cannot  be correct  because accelerat ions,  

forces and velocit ies are not  t he same SI quant it ies.  

    

  (i i) C – (2300 m); 1

   A cannot  be correct  because each large square 

represents 200 m and t he area is larger t han one 

large square.  

B cannot  be correct  because t he area is larger t han 

6.5 large squares 

D cannot  be correct  because t he area is lower t han 

12.5 large squares 

 (b)  any four f rom: al low “ drag”  for air 

resist ance t hroughout  

4

   MP1.  air resist ance increases (great ly) when 

parachut e is opened;   

al low “ upwards force”

   MP2.  idea t hat  air resist ance is great er t han t he 

weight ;  

al low upwards force is 

bigger t han downwards 

force 

   MP3.  (t herefore) decelerat ion /  upwards 

accelerat ion;  

al low idea of  upwards 

result ant  force 

ignore “ velocit y 

decreases”  

   MP4.  idea t hat  air resist ance decreases wit h 

speed; 

   MP5.  result ant  force (event ual ly) becomes zero;  al low “ forces are 

balanced again”  

al low air resist ance = 

weight  

   MP6.  const ant  speed achieved al low idea t hat  t here is 

no accelerat ion 

     

 (c)  D – (t hermal st ore);  1

   A cannot  be correct  as t here is no mechanism for 

t his t ransfer 

B cannot  be correct  as t he gravit at ional st ore is 

decreasing 

C cannot  be correct  as t he j umper is at  constant  

velocit y 

 

 

Total for Question 8 = 7 marks 
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Question 

number 
Answer  Notes Marks 

9 (a) (i) l ight  ray ref ract ing and bending in t he correct  

direct ion;  

ignore any response in 

t he air e.g.  ref lect ed 

wavefront s or direct ion 

of  t ravel of  ref lect ed 

ray 

 

3

  

   wavefront s in wat er drawn closer t ogether by eye; al low wherever seen in 

diagram 

   wavefront s drawn in wat er j oin up wit h wavef ront s 

in air;   

    

  (i i) wavelengt h decreases; 2

   (because) wave speed decreases and f requency 

remains const ant ;  

    

 (b) (i) normal drawn at  right  angles where l ight  ray meet s 

boundary;  

j udge by eye 1

 

    

  (i i) 55° ;  al low range 54-56°  1

 

    

  (i i i) subst it ut ion int o sin c = 1/ n; 3

   rearrangement ;  

   evaluat ion;  condone int ermediat e 

rounding 

    

   e.g.  

   sin c = 1/ 1.6 

   (c =) sin-1 (1/ 1.6) 

   (c =) 39°  al low 38.682… 

    

  (iv) (pat h shows) t ot al int ernal ref lect ion;

 

al low TIR 3

   (because) ray is t ravel l ing f rom high t o low 

ref ract ive index;  

however expressed e.g.  

reduct ion of  (opt ical) 

densit y /  increase in 

speed f rom glass t o air 

   (and) angle of  incidence is great er t han t he crit ical 

angle;  

     

 

Total for Question 9 = 13 marks 
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Question 

number 
Answer  Notes Marks 

10 (a) (i) f r ict ion /  air resist ance /  drag; 1

    

  (i i) 1000 (N);  1

   

 (b) (i) (result ant ) force = mass × accelerat ion; al low rearrangements 

and st andard symbols 

e.g.  a = F/ m 

1

  

    

  (i i) subst it ut ion AND rearrangement ; 3

   evaluat ion;  -1 for POT error 

   unit ; mark independent ly

   

   e.g.

   (a =) (-)14000 /  1900

   (a =) (-)7.4 Condone 7.4,  7.36842…, 

et c.  

 

   m/ s2 accept  m  s-2 

    ignore N/ kg 

 

  (i i i) subst it ut ion int o v2 = u2 + 2as; al low ecf  f rom (b)(i i)

no mark for equat ion 

alone as given 

3

  

   rearrangement ;  

   evaluat ion;  -1 if  negat ive sign given

wit h answer  

    

   e.g.

   0 = 182 + (2 x -7.4 x s)

   (s =) 324 /  (2 x 7.4)

   (s =) 22 (m) al low answer in range 

21.8-22.0 f rom rounding 

dif ferences 

    al low t ime t o st op of  

2.4. . .  (s) for 1 mark 

 

  (iv) any t wo described fact ors f rom: ignore condit ion of  

driver 

 

2

   MP1.  increased mass (of  van); al low weight  for mass

   MP2.  increased speed (of  van); al low KE for speed 

   MP3.  idea of  less f rict ion on t he road e.g.  road 

being wet  /  icy et c;  

   MP4.  idea of  worn vehicle part s e.g.  t yres /  brakes 

et c. ;  

   MP5.  van t ravel l ing downhil l ;  

    

 

 

211



 

 

 (c)   

calculat ion of  new accelerat ion (5.6);  

-1 if  POT error 

 

 

4

   subst it ut ion int o a = (v – u) /  t ; al low ecf  f rom 

accelerat ion value 

al low use of  previously 

calculated accelerat ion 

   rearrangement ;  

 

   evaluat ion;  

    award ful l  marks for 

moment um met hod i.e.  

   e.g. recal l  of  F = (mv-mu)/ t ;

subst it ut ion;  

rearrangement ;  

evaluat ion;  

   new accelerat ion = 5.6 (m/ s2)

   5.6 = 18 /  t  

   (t  =) 18/ 5.6 

   (t  =) 3.2 (s) al low 3.214… 

    ignore negat ive  

    rej ect  25000/ 14000 x 18

(i.e.  mass x 10 x 

speed/ force) which 

gives 32.  

Total for Question 10 = 15 marks 
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Question 

number 
Answer  Notes Marks 

11 (a)   al l  marks may be given 

f rom diagram 

3

   MP1.  met hod to show shape; 

e.g.  

use compass(es) 

use of  iron f i l ings/ powder 

    

   MP2.  use of  plot t ing compass to show direction; 

    

   MP3.  a furt her met hod det ail ;  

e.g.  

move compass /  mult iple compasses in 

dif ferent  posit ions 

idea of  anot her l ine or l ines added  

sprinkle iron f i l ings (on t o card) 

t ap card (t o dist ribut e iron f i l ings) 

    

   

 (b) (i) bot h arrows correct ly point ing f rom nort h t o sout h; rej ect  if  arrows 

cont radict  

1

    

  (i i) idea t hat  f ield l ines are closer t oget her /  furt her 

apart ;  

 

2

   (showing t hat ) f ield st rongest  near t he poles /  

weaker away f rom t he poles;  

 

al low “ magnet ”  for 

“ poles”  

 (c)  any pair of  readings read f rom t he graph;

 

4

   correct  subst it ut ion int o formula t o f ind constant ;

    

dif ferent  pair of  readings used correct ly t o f ind  

const ant ;  

    

st at ement  t hat  t he result s agree wit h t he 

conclusion;  

DOP 

 

al low idea t hat  t he 

const ant s are dif ferent  

so t he result s do not  

agree wit h t he 

conclusion 

   e.g.

   when dist ance = 30mm, magnet ic f ield st rengt h = 

2.3 mT 

   (2.3 x 302 =) 2070 

   (0.8 x 502 =) 2000 

   const ant s are approximat ely t he same so result s 

agree wit h conclusion 

    

 

 

Total for Question 11 = 10 marks 
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