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IGCSE PHYSICS 4420/ 2H – November 2010

 

 

The fol lowing abbreviat ions have been used 

aps  accept  phonet ic spel l ing 

dna  do not  al low 

dop  dependent  on previous 

ecf  error carried forward 

owtte  or words t o t hat  ef fect  

                        



 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

1(a) volt age = current  x resist ance 

 

V = I x R 

or any t ransposed version  

 

al low symbols 

 

   (1) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

1(b)(i) charge/ elect rons / coulombs dna ‘ ions’    

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

1(b)(ii) lower/ less/ smaller/ weaker/ not  as 

st rong 

dna ‘ slower’  or ‘ slows 

down’  

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

1(c)(i) variable resist or/ rheost at  dna j ust  ‘ resist or’   

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

1(c)(ii) ammet er Y    0.8 (A)  

 

ammet er Z    1.2 (A)  

 1 

 

1 

   (2) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

1(d)(i) paral lel    

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

1(d)(ii) any one of   

• l ight s can be swit ched on/ of f  

independent ly 

• i f  a l ight  fai ls t he ot hers wil l  

remain on 

• l ight s may not  fade as ext ra l ight  

swit ched on 

 

 

 

 

 

dna same bright ness 

 

 

   (1) 

 

                        



 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

2(a)(i) any one of   

• (lef t  t o right ) decreasing 

wavelengt h 

• right  t o lef t ,  increasing 

wavelengt h 

• (lef t  t o right ) 

increasing 

f requency 

• right  t o lef t ,  

decreasing 

f requency 

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

2(a)(ii) speed 

 

can t ravel t hrough vacuum 

 

can al l  be 

ref lect ed/ ref ract ed/ polarised/  

dif f ract ed/ int erfere 

 

can al l  t ransmit  energy 

speed of  300 mil l ion m/ s 

al low … same velocit y 

 

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

2(b) microwaves … int ernal heat ing … 

 

inf ra-red …….  skin burns 

 

ul t raviolet  …… damage t o surface  

 

gamma ……… mut at ions and … 

 

  

  

  

   

al l  correct              (3) 

 

any t wo or  

t hree correct     (2) 

 

any one correct      (1) 

 

 

 

   (3) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

2(c) (sat el l i t e)/ (t ele)communicat ions 

 

heat ing if  qual if ied 

 

mobile phone/ wireless net work 

 

GPS 

 

radar 

t ransmit  dat a 

 

 

dna signals in f ibre 

opt ics 

 

   (1) 

 

                        



 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

3(a)(i) elect ron(s)   

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

3(a)(ii) not  regular/ irregular/ not  const ant  

/ errat ic/ not  st eady/ unpredict able 

/ no set  pat t ern 

Al low  emit  dif ferent  

number every t ime 

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

3(a)(iii) Geiger Mul ler/ GM t ube/ count er /  cloud 

chamber /  gamma camera /  spark 

count er 

al low Geiger 

count er/ det ect or 

 

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

3(b) t ime f rom t wo appropriat e act ivit ies 

shown clearly on t he graph 

 

200 (mil l ion years)        

 

 

 

 

or ± 10 (mil l ion years 

1 

 

 

1 

   (2) 

 
 

                        



 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

4(a)(i) chemical   

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

4(a)(ii) kinet ic   

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

4(b)(i) 125 (2)  

wat t s /  W /  J/ s (1) 

 

 

al low (1) for clear 

indicat ion  

t hat  4 min = 240 s 

 

7500 J/ min (3) 

7500 W (2) 

7500 (1) 

 

   (3) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

4(b)(ii) ef f iciency 

 = useful (energy) out put            (× 100%) 

    t ot al  (energy) (out put / input )               

al low 

in t erms of  ‘ power’  and 

‘ direct ly proport ional ’  

 

   (1) 

 
 

                        



 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

5(a)(i) 0.1 (s) or 1/ 10 (s) al low (1) for a t ime 

int erval of  f ive 

 

   (2) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

5(a)(ii) 730 mm/ s al low ecf  f rom part  ai  

 

al low (1) for clear 

indicat ion  

t hat   

(average) speed   

= dist ance ÷ t ime 

(t aken) 

 

 

   (2) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

5(b) cent re of  X at  t he st art  of  t he  

downwards arrow 

 

j udge by eye  

   (1) 

 
 

                        



 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

6 N                      S 

S                      N 

N                      S 

S     (1)             N    (1) 

on eit her diagram  

   (2) 

 
 
 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

7(a)(i) eit her -273 (° C) or minus 273 (° C) do not  credit  j ust  ‘ 273’   

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

7(a)(ii) 293 or ecf | ai| +20 and 

addit ion correct  

 

credit  wit h (1) 

eit her 273 + 20  

or | ai| +20 

 

   (2) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

7(b)(i) speed/ velocit y/ kinet ic energy/ KE 

/ movement  (energy)/ moment um 

/ col l isions 

dna 

pressure/ t emperat ure/ volume/  

energy/ vibrat ion 

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

7(b)(ii) increases/ get s bigger 

 

st ays t he same/ does not  change 

 1 

 

1 

   (2) 

 

                        



 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

8(a)(i) (t ot al) clockwise moment (s) = 

(t ot al) ant iclockwise moment (s) 

 

 

 

al low ‘ t urning ef fect ’  for 

‘ moment ’  

dna sum of  clockwise = sum 

of  ant iclockwise 

 

al low ‘ force × dist ance’  is 

t he same on bot h sides of  

t he fulcrum/ t urning 

point / l ine 
 

al low moment  same on bot h 

sides 

 

dna ‘ t urning force’  for 

‘ moment ’  

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

8(a)(ii) 18 (kN) al low (1) for clear 

indicat ion t hat   

weight  (of  concret e 

block) x 8 

= 24 x 6 

 

   (2) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

8(b)(i) weight  = mass × g 
W = mg 

or any correct ly 

t ransposed  

version 

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

8(b)(ii) 2600 (2) 

kg (1)  

 

2.6 t onnes / t  (3) 

 

al low (1) for clear 

indicat ion t hat   

mass = any weight  ÷ 10 

e.g.   2400 (1) 

 2400 kg (2) 

 

   (3) 

                        



 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

9(a) f r ict ion al low drag/ air resist ance  

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

9(b)(i) F = ma or any t ransposed 

version 

words or symbols 

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

9(b)(ii) reference t o net / result ant  force 

or dif ference in t he forces act ing 

or push force – f rict ion 

ignore ‘ not  balanced’  

and ‘ t ot al ’  

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

9(b)(iii) a = 150/ 1200 = 0.125 

 

m/ s
2

al low 
8

1  
 

ignore N/ kg 

1 

 

1 

   (2) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

9(c) slope = accelerat ion 

 

 

slope shown t o be about  0.125 

  

           

or use of  any v/ t f rom 

graph 

 

 

 

or use v = at (1) and 

compare wit h v value 

f rom graph (1) 

ecf f rom (b)(i i i) 

1 

 

 

1 

   (2) 

 
 

                        



 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

10(a)(i) prot on/ at omic 

(number) 

  

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

10(a)(ii) nucleon/ mass 

(number) 

(number of ) neut rons 

and prot ons 

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

10(b)(i) 14  0 

  7 –1 

al l  correct  

 

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

10(b)(ii) have a dif ferent  number of  prot ons ignore not  same element  

& reference t o elect rons 

and at omic number 

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

10(c)(i) alpha :  complet ely absorbed/ st opped by 

paper 

 

gamma :  wil l  not  be af fect ed by paper 

or can easily pass t hrough paper 

 1 

 

 

1 

   (2) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

10(c)(ii) longer 

 

would remain act ive for longer  

/ would need replacing less of t en 

 

 

d.o.p.  

ignore ‘ don’ t  need t o 

replace regularly’  

1 

 

1 

   (2) 

 
 

                        



 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

11(a)(i) gold 

 

uranium 

 1 

 

1 

   (2) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

11(a)(ii) nuclei posit ive 

alpha posit ive 

posit ive/ l ike charges repel 

neut ron uncharged/ neut ral  

hence not  repel led 

any four  

   (4) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

11(b) mass weight / size 

ignore ‘ densit y’  

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

11(c) increase probabil i t y of  

f ission/ absorpt ion 

or fast -moving neut rons won’ t  cause 

f ission/ are not  absorbed 

ignore reference t o 

col l isions 

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

11(d) absorb neut rons 

 

 

cont rol  t he (rat e of ) react ion 

or speed up and slow down t he (rat e of ) 

react ion 

mark bot h part s 

t oget her 

 

ignore:  st op react ion 

1 

 

 

1 

   (2) 

 
 

                        



 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

12(a) blow down right  hand t ube/ use a 

pump/ add more l iquid/ raise right  hand 

t ube 

dna  

increase t emperat ure as 

it  is a Boyle’ s law expt  

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

12(b)(i) 380 × 130 = p × 520 

 

p = 95 (kPa) 

 1 

 

1 

   (2) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

12(b)(ii) const ant  t emperat ure 

 

f ixed mass/ number of  molecules  

/ no leaks 

 

 

dna f ixed mass of  l iquid

1 

 

1 

   (2) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

12(c)(i) random 

 

fast  (moving) 

 

 

ignore ‘ fast er’  

1 

 

1 

   (2) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

12(c)(ii) idea of  col l isions wit h l iquid’ s surface ignore ‘ push’   

   (1) 

 
 

                        



 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

13(a)(i) direct ion in which a (f ree) nort h pole 

would point  

al low ‘ f rom nort h t o 

sout h’  

dna ‘ direct ion of  

magnet ic f ield’  

 

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

13(a)(ii) correct  arrow on one ot her l ine any incorrect  arrow (0)  

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

13(b)(i) t humb - force 

f irst  f inger- (magnet ic)f ield 

second f inger- current  

3 correct  (2) 

1 correct  (1) 

 

   (2) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

13(b)(ii) mot or 

loudspeaker 

  

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

13(c)(i) arrow point ing down t he page   

   (1) 

 
Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

13(c)(ii) increase current  

 

 

 

increase magnet ic f ield /  use st ronger 

magnet s /  put  magnet s closer t oget her 

ignore ‘ use of  coil ’ ,  

‘ t hicker wire’  and ‘ more 

volt age’  

 

ignore ‘ bigger magnet s’  

1 

 

 

 

1 

   (2) 

 
 

                        



 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

14(a)(i) 0.5 x 10 x 3.8 mgh scores 1  

   (2) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

14(a)(ii) Z   

   (1) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

14(b)(i) 16 (J) 19 – 3 (1)  

   (2) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

14(b)(ii) ½mv2

 

v = 8 (m/ s) 

 

 

ecf f rom (b)(i) 

1 

 

1 

   (2) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

14(c) gpe  19 (J) 

 

ke 16 (J) 

 

heat / t hermal 3(J) 

 

 

ecf t heir ke f rom (b)(i) 

 

correct  names or 

correct  numbers (1) 

 

ignore ‘ input ’ ,  ‘ useful 

out put ’  and ‘ wast ed’  

 

–1 if  smaller out put  

assigned t o larger arrow 

and ot herwise correct  

 

   (2) 

 

 

                        



 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

15(a)(i) bot h incident  ray complet ed and a 

ref ract ed ray drawn and bot h label led 

 

normal drawn correct ly (by eye) bot h 

sides of  boundary and label led 

 

rays drawn correct ly 

 

angles label led correct ly 

 

 

 

 

 

 

 

 

1 

 

 

1 

 

 

1 

 

1 

   (4) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

15(a)(ii) ray box/ any source of  l ight  

curved glass block 

pins 

prot ract or 

paper 

ruler 

any t wo 

 

ignore ‘ pencil / pen’  

 

   (2) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

15(b)(i) n = sin i /  sin r 
 

  

   (1) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

15(b)(ii) 1.5(3) 

 

no ecf f rom (b) 

 

sin 50/ sin 30 (1) 

 

 

   (2) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

15(b)(iii) idea of  a great er percent age uncert aint y 

/ idea of  angle very smal l  compared t o 

uncert aint y 

al low ‘ less sig f ig (in raw 

dat a)’  

 

dna ‘ smaller angles are 

less accurat e/ harder t o 

measure’  

 

   (1) 

 

                        



 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

16(a) 50 (2) 

 

Hz (1) 

period = 0.02 (s)  (1) 

 

 

   (3) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

16(b)(i) 340 (m/ s) 0.680/ 0.002   (1) 

 

use of  v = fλ scores 0 

 

   (2) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

16(b)(ii) loudness/ volume ignore ‘ int ensit y’   

   (1) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

16(b)(iii) A louder t han B (ora) 

B furt her f rom source of  sound (ora) 

wave dissipat es energy as it  

t ravels/ energy less as wave spreads out  

any t wo  

   (2) 

 

                        



 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

17(a) coal,  gas,  oi l ,  uranium al low ‘ fossil  fuels’  and 

‘ nuclear’  

ignore ‘ pet rol ’  

 

   (1) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

17(b)(i) doesn’ t  depend on weat her 

no greenhouse gases 

requires l i t t le space 

renewable 

any t wo  

   (2) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

17(b)(ii) l imit ed sit es 

harmful gases/ minerals brought  up 

need t o dri l l  deep holes 

long t ime t o (survey and) build 

any t wo  

   (2) 

 

Quest ion 

Number 

Accept able Answers Ext ra Informat ion  Mark 

17(c) wind 

solar/ sunl ight  

wave 

hydroelect ric 

any t wo 

 

dna ‘ t idal ’   

ignore ‘ wat er’  

 

   (2) 
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