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1 (a) (i) shared pair of electrons ; 
   hydrogen atoms labelled and no other electrons ; [2] 
 
  (ii) ref. to the sharing of electrons / the idea that nuclei attracted to the 

electrons / opposite charges attract ; [1] 
 
  (iii) 2H2 + O2  →  2H2O 
   formulae ; balanced ; [2] 
 
  (iv) chemical (potential) to heat / thermal ; [1] 
 
 
 (b) full outer electron shell ; 
  so, unreactive (with oxygen) / not flammable ; [2] 
 
     
2 (a) (i) label line and letter C showing the nucleus ; 
   label line and letter R showing the cytoplasm ; [2] 
 
  (ii) O2 and H2O in correct places ; 
   equation correctly balanced ; [2] 
 
 
 (b) (i) (830 + 670 = )  1500 kJ ; [1] 
   
  (ii) cycling and swimming ; 
   needs 1680 kJ / greater amount of energy needed ; [2] 
 
  (iii) carry more oxygen / oxygen more quickly (to muscle cells) ; 
   carry more glucose / glucose more quickly (to muscle cells) ; 
   reference to respiration / energy release (in muscle cells) ; 
   carry more carbon dioxide / carbon dioxide more quickly (from muscle cells) ; [max 2] 
 
  (iv) activities may be done at a faster / slower rate ; 
   avp ; [1] 
 
     
3 (a) A to B: accelerating / going faster ; 
  B to C: constant speed ; [2] 
 
 

 (b) ½ × base × height / ½ × 10 × 25 ; 
  (squares counted allowed)  
  = 125 (m) ; [2] 
 
 
 (c) (acceleration =) change in speed ÷ time ; 

  =  − 25 / 10 =  − 2.5 (accept 2.5) ; 
  m / s2 ; [3] 
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 (d)   

      or    
   (at least 12 circles in total with approximately uniform diameter) 
   diagram must show a regular arrangement ; 
   most circles touching ; [2] 
 
 
4 (a) (i) named indicator / pH meter ; 
   correct colour change / pH value <7 ; [2] 
 
  (ii) calcium chloride ; 
   water ; [2] 
 
 
 (b) (i) rate increases ; [1] 
 
  (ii) reference to particles moving (not vibrating) faster / gaining kinetic energy ; 
   rate of collision / collision frequency increases ; 
   the chance of reaction / reactive collisions is increased ; [max 2] 
   (allow correct reference to increased energy of collision) 
 
 
 (c) (i) (increasing) combustion of fossil fuels / named fossil fuel ; [1] 
 
  (ii) global warming / increased greenhouse effect /  

consequence of global warming described e.g. rising sea level / 
climate change / examples of extreme weather events ; [1] 

 
 
5 (a) (i) arrow tail shown on any anther ; 
   arrow head on any stigma on the other flower ; [2] 
   (allow 1 if the arrow links the correct structures but in reverse) 
 
  (ii) anthers hanging outside the flower ; 
   stigma hanging outside the floret / flower ; 
   stigma feathery / has large surface area ; [max 2] 
 
 
 (b) (i) germination took place in dish 1 and did not take place in dish 3 

(because it was too cold in dish 3) ; [1]  
 
  (ii) germination took place in dish 1 but not dish 4 ; [1] 
   (because it was too acidic in dish 4) 
 
  (iii) oxygen ; [1] 
 
  (iv) enzymes do not work / are not active ; 
   acidity too high / pH too low ; 
   ref. to denaturation / active site destroyed / shape of molecule changed ; [max 2] 
 



Page 4 Mark Scheme Syllabus Paper 

 Cambridge IGCSE – May/June 2015 0653 31 
 

© Cambridge International Examinations 2015 

6 (a) (i) harp ; [1] 
 
  (ii) harp ; [1] 
 
 
 (b) frequency below the lower limit of hearing / owtte ; [1] 
 
 

 (c) (λ =) v/f ; 

  (λ =) 330 ÷ 1000 = 0.33 (m) ; [2] 
 
 
 (d) 

    
   diagram illustrates a string vibrating after being plucked ; 
   vibrating string collides with air molecules / implication that sound / the wave 

requires a medium to travel ; 
   producing compressions and rarefactions in air / longitudinal waves / 

pressure waves ; [3] 
 
 
7 (a) (i) high temperature ; 
   catalyst ; 
   high pressure ; [max 2] 
 
  (ii) molecules of X and Y are smaller than molecules of D / ora ; [1] 
 
  (iii)  X has no effect on bromine solution and Y decolourises bromine solution ; [1] 
 
 
 (b) two Cs in each ; 
  single C-C bond in ethane and double C=C bond in ethene ; 
  all else correct ; [3] 
 
 
 (c) (i) opposite charges attract / the ions are negative / have the opposite charge ; [1] 
 
  (ii) electrons move from bromide ions to the anode ; [1] 
   (allow bromide ions are oxidised) 
     



P

 

8 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
9 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

 
 
 

 
 
 

Pag

(
 

 
 

(
 
 

 
 
 

 
(

 
 
 

 

(

 

 
 

(

 
 

 

 

ge 

 

(a)

(b)

(a)

(b)

(c)

5 

 (

(i

) (

(i

 (

(i

(ii

)  

s
re

 (

(i

(i) 
 

i) 
 

(i) 
 
 

i) 
 
 

 
(i) 

i) 
 
 

i) 

swit
est

(i) 

 
 

i) 

 

40
10

tr
co
ce

ex
fa
no

b
w
ex

 
co

w
w
(o

de

tch
t of

(p

= 
V

(p

 

00 

00 

rap
onv
ellu

xcr
aec
ot a

rea
whic
xam

onv

warm
warm
ora

esc

hes
f ci

p.d

30
V ; 

pow

/ 2
– 

s / 

ver
ulo

reti
ces
all 

ak 
ch 
mp

vec

m a
m a

a) 

crip

s in
ircu

. =

0 × 

wer

1 0
1.9

ca
rts 
se 

ion
s ;  
pa

dow
rel

ple 

ctio

air 
air 

ptio

n bo
uit 

) c

8 

r =

000
9 =

ptu
it t
/ o

n / u

arts

wn
ea
of 

on 

ris
is 

on 

oth
co

curr

= 2

) 4

C

0 × 
 98

ure
to c
the

urin

s of

n de
ase

re

; 

ses
les

of 

h he
omp

ren

240

4 × 

Cam

10
8.1

s l
che
er c

ne 

f g

ead
s c
cyc

s ;
ss 

the

eat
ple

nt ×

0 ; 

24

mb

© 

00  
 ; 

igh
em
cor

; 

ras

d z
che
cle

de

erm

ter
eted

× re

 

40 =

brid

Ca

=  

ht e
mica
rrec

ss d

zeb
em
ed c

ns

ma

r br
d p

esis

= 9

dge

amb

1.

ene
al e
ct b

dig

bra 

ica
che

e ;

l in

ran
prop

sta

960

M

e IG

brid

9 ;

erg
ene
bio

ges

 / w
als 
em

 

nsu

nch
per

anc

0 (W

Mar

GC

dge

 

y ; 
erg
olog

sted

was
; 

mica

ulat

hes
rly 

ce /

W) 

k S

CSE

e In

gy /
gic

d / a

ste 

al s

tion

 (c
;

/ I ×

; (a

Sch

E –

nter

en
al s

abs

ma

sub

n / l

can

× R

allo

hem

– M

rnat

ab
sub

sor

ate

bsta

ag

n be

R ; 

ow 

me

May

tion

bles
bst

rbe

eria

anc

gin

e e

e.

e 

y/J

nal 

s fo
tan

ed 

als 

ce 

ng 

eith

c.f

un

Ex

orm
nce

; 

fro

; 

;

her 

. fr

ne 2

xam

mat
e ; 

om 

sid

rom

20

mina

tion

ze

de 

m (c

15

atio

n o

ebr

of 

c)(

ons

of g

a ; 

he

i) )

s 20

gluc

eate

)

015

cos

er) 

5 

se /

; 

/ starc

 

S

ch /

Syl

0

/ 

llab

065

bu

53 

s PPa

3

[m

[m

pe

31

max

max

er 

[2

[2

x 2

x 2

[1

[2

[1

[2

[3

[1

2] 

2] 

2] 

2] 

 

] 

2] 

] 

2] 

3] 

] 

 


