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IN STR U CTIO N S
● A n sw e r  all q u e st i o n s.
● U se  a  b l a ck o r  d a r k b l u e  p e n .  Y o u  m a y u se  a n  H B  p e n ci l  f o r  a n y d i a g r a m s o r  g r a p h s.
● W r i t e  yo u r  n a m e ,  ce n t r e  n u m b e r  a n d  ca n d i d a t e  n u m b e r  i n  t h e  b o xe s a t  t h e  t o p  o f  t h e  p a g e .
● W r i t e  yo u r  a n sw e r  t o  e a ch  q u e st i o n  i n  t h e  sp a ce  p r o vi d e d .
● D o  not u se  a n  e r a sa b l e  p e n  o r  co r r e ct i o n  f l u i d .
● D o  not w r i t e  o n  a n y b a r  co d e s.
● Y o u  m a y u se  a  ca l cu l a t o r .
● Y o u  sh o u l d  sh o w  a l l  yo u r  w o r ki n g  a n d  u s e  a p p r o p r i a t e  u n i t s.

IN F O R M ATIO N
● T h e  t o t a l  m a r k f o r  t h i s p a p e r  i s 1 0 0 .
● T h e  n u m b e r  o f  m a r ks f o r  e a ch  q u e st i o n  o r  p a r t  q u e st i o n  i s sh o w n  i n  b r a cke t s [  ] .
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1  ( a)  Describe h ow  a decrease in th e w ater potential of th e blood leads to an increase in th e 
concentration of antidiuretic h ormone ( ADH)  in th e blood.
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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 3 ]

 ( b)  ADH is transported in th e blood to th e cells of th e collecting duct of th e kidney.

  F ig.  1 . 1  is a diagram outlining th e action of ADH on th e cells of th e collecting duct.

blood
capillary
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lumen of
collecting

duct

F ig.  1 . 1

  ( i)  B inding of ADH to th e ADH receptor triggers reactions w ith in th e cell.  O ne of th e first 
reactions is th e production of cyclic AMP ( cAMP) .

   S tate th e term used to describe molecules such  as cAMP in cell signalling.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 1 ]
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  ( ii)  Describe th e role of th e vesicle w h en stimulated by kinase enzym e.
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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 2 ]

  ( iii)  O n F ig.  1 . 1 ,  draw  arrow s to sh ow  th e direction of movement of w ater molecules after th e 
cells of th e collecting duct h ave responded to ADH.  [ 1 ]

 ( c )  S ome people h ave a rare kidney disorder in w h ich  ADH is not able to bind to ADH receptors.

  S uggest th e effects of th is disorder on osmoregulation.
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[ T otal:  9 ]
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2  I nh erited diseases are caused by genetic mutations.

( a)  Huntington’ s disease is an inh erited genetic disease.

U sing Huntington’ s disease as an exa mple,  outline th e relationsh ip betw een genes,  proteins
and ph enotype.
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( b)  R etinitis pigmentosa is an inh erited genetic disease th at causes loss of vision.

T h e inh eritance of a rare form of retinitis pigmentosa in a family is sh ow n in F ig.  2 . 1 .

F ig.  2 . 1

Content removed due to copyright restrictions.
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S cientists concluded th at th e inh eritance of th is rare form of retinitis pigmentosa is linked to 
th e Y  ch romosome.

U sing evidence sh ow n in F ig.  2 . 1 ,  exp lain w h y th e scientists reach ed th is conclusion.
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( c )  I ncontinentia pigmenti is a disease th at affects th e skin,  h air and central nervous system.

T h e disease is caused by a dominant allele on th e X  ch romosome.

C onstruct a genetic diagram to determine th e exp ected offspring for a h ealth y fath er and a
h eterozyg ous moth er w ith  incontinentia pigmenti.

S tate th e exp ected ph enotypic ratio of th e offspring.

U se th e symbols:
X A =  allele for incontinentia pigmenti
X a =  normal allele

offspring genotypes

offspring ph enotypes

exp ected ratio  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
[ 4 ]
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( d)  S ome diseases are caused by mutations in regulatory genes.

S uggest h ow  a mutation in a regulatory gene th at codes for a repressor protein could cause
a disease.
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[ T otal:  1 4 ]
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3  T h e genetics and evolution of th e cat family,  F elidae,  h ave been studied by scientists.

( a)  T h e domestic cat,  Felis catus,  is a popular pet.

F ur length  in F. catus is coded for by tw o alleles,  H  and h :

• th e allele for sh ort h air,  H ,  is dominant
• th e allele for long h air,  h ,  is recessive.

( i) T h e population of domestic cats in a city w as studied:

• th e population consisted of 1 5  0 0 0  cats
• 6 . 8 %  of th ese cats w ere long- h aired.

C alculate th e percentage of cats in th e city th at w ere h eterozyg ous for h air length .

Y ou sh ould use th e Hardy– W einberg eq uations in your calculation.

p +  q =  1  p2  +  2 pq +  q2  =  1

S h ow  your w orking.

answ er =   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 3 ]

( ii) G ive tw o reasons w h y th e domestic cat population does not meet th e conditions needed
to apply th e Hardy– W einberg principle.
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( b)  S ome domestic cats h ave no tails ( tailless) .  T h e tailless ph enotype in cats is genetically
controlled.

F ig.  3 . 1  sh ow s a tailless cat.

F ig.  3 . 1

A small population of domestic cats,  including some tailless cats,  w as introduced to an island 
called th e I sle of Man in th e 1 7 0 0 s.

After several generations,  w ith out artificial selection from h umans,  a h igh  proportion of th e cat 
population w as tailless.

S uggest w h y th e tailless ph enotype became common in th e small cat population on th e I sle 
of Man.
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Content removed due to copyright restrictions.
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 ( c )  C h eetah s,  Acinonyx jubatus,  are predatory mammals.  T h ey h ave evolved black spots on th eir 
fur,  w h ich  provide camouflage in th eir h abitats.

  Describe h ow  th e spotted fur ph enotype of A. jubatas may h ave evolved th rough  natural 
selection from a non- spotted ancestor.
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[ T otal:  1 1 ]

PMT



1 0

9 7 0 0 / 4 4 / M/ J/ 2 5©  U C L E S  2 0 2 5

4  O rganisms are classified in th ree domains.  T h e domain E ukarya is divided into four kingdoms.

 ( a)  T h e four eukaryotic kingdoms are listed in T able 4 . 1 .

  C omplete T able 4 . 1  by w riting ‘ y es ’  or ‘ no’  to produce a summary of some of th e main features 
of each  kingdom.

Table 4 . 1

k ingdom s p ec ies  may  be 
unic ellular

s p ec ies  may  h ave c ell 
w alls

s p ec ies  may  s h ow  
autotrop h ic  nutrition

Animalia no

F ungi no

Plantae yes

Protoctista

 [ 4 ]

 ( b)  Meiosis occurs in th e kingdom Plantae.

  F ig.  4 . 1  sh ow s draw ings of ph otomicrograph s of th ree stages of meiosis in th e lily plant,  
Lilium grandiflorum .  I ndividual ch romosomes and th eir structure c annot be seen clearly.

A B C

F ig.  4 . 1

  I dentify th e th ree stages of meiosis sh ow n in F ig.  4 . 1 .

  A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  B  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 [ 3 ]
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 ( c )  T h e organisms in th e oth er domains are prokaryotes.

  N ame th e tw o domains containing prokaryotic organisms and describe differences betw een 
th ese tw o domains.
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 ( d)  V iruses are not cellular organisms,  but th ey are classified based on th eir ch aracteristics.

  O utline h ow  viruses are classified.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 2 ]

[ T otal:  1 2 ]

PMT



1 2

9 7 0 0 / 4 4 / M/ J/ 2 5©  U C L E S  2 0 2 5

5  G enetic engineering may often involve th e transfer of a gene into an organism.

 ( a)  T h e polymerase ch ain reaction ( PC R )  can be used to produce many copies of a gene for 
transfer.

  Describe and exp lain th e steps involved in PC R .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 5 ]

PMT



1 3

9 7 0 0 / 4 4 / M/ J/ 2 5©  U C L E S  2 0 2 5 [Turn over

 ( b)  S ome species of Anopheles mosq uitoes,  such  as Anopheles stephensi ,  transmit malaria.  
S cientists h ave created genetically engineered A. stephensi mosq uitoes in an attempt to 
reduce th e spread of malaria.

  A gene called tTav w as constructed by scientists and transferred into th e eggs of A. stephensi .
•  tTav consists of DN A seq uences from a bacterium,  Escherichia coli,  and h erpes simplex 

virus,  w h ich  is a DN A virus.
•  T h e gene codes for tT av protein,  w h ich  stops th e exp ression of genes th at are essential 

to mosq uito development.
•  G enetically engineered A. stephensi do not survive beyond th e larval stage and th erefore 

do not develop into adults.
•  A ch emical called tetracycline can stop th e action of th e tT av protein.

  Male genetically engineered A. stephensi w ere released into th e w ild to breed w ith  females.  
T h eir offspring h ad th e tTav gene.

  ( i)  Describe h ow  th e tTav gene could h ave been synth esised and transferred into th e eggs 
of A. stephensi.
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  ( ii)  S uggest h ow  th e tT av protein prevents th e exp ression of oth er genes in A. stephensi.
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  ( iii)  G enetically engineered A. stephensi larvae w ere exp osed to tetracycline in th e laboratory.  

   S uggest w h y A. stephensi larvae w ere exp osed to tetracycline in th e laboratory.
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6  Ensatina eschscholtzii is a species of salamander th at lives in w oodland ecosystems in 
C alifornia,  U S A.  

F ig.  6 . 1  sh ow s an ensatina salamander.

F ig.  6 . 1

 ( a)  Define th e term ecosystem.
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 ( b)  T h e term species can be defined using different concepts,  including th e biological species 
concept and th e morph ological species concept.

  T h e morph ological species concept is based on appearance or observable ch aracteristics.

  Describe w h at is meant by th e biological species concept.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 1 ]

PMT



1 5

9 7 0 0 / 4 4 / M/ J/ 2 5©  U C L E S  2 0 2 5 [Turn over

 ( c )  Populations of E. eschscholtzii are separated by th e C entral V alley,  sh ow n in F ig.  6 . 2 ,  w h ich  
contains conditions unsuitable for salamanders.

  S ome scientists th ink th at th e separated populations of E. eschscholtzii h ave evolved to form 
different species of salamander.

population B

population A

C entral V alley

F ig.  6 . 2

  I ndividuals from different salamander populations may not be able to reproduce w ith  each  
oth er,  even if th ey are able to interact.

  E xp lain h ow  salamanders from different populations h ave evolved to be unable to reproduce 
w ith  each  oth er.
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7  T h e grass Oryza sativa is grow n as a food crop to produce rice.  R ice plants are adapted to grow  
w ith  th eir roots submerged in w ater.

 ( a )  An exp eriment w as carried out to investigate th e development of aerench yma tissue in th e 
roots of rice plants.

•  1 0 - day old seedlings w ere grow n w ith  th eir roots submerged in w ater.
•  S ome w ere grow n in w ater th at w as kept oxyg enated and oth ers w ere grow n in w ater 

th at did not contain oxyg en ( deoxyg enated) .
•  At 1 2  h our intervals,  some seedlings from each  group w ere removed and transverse 

sections of th eir roots w ere prepared and exa mined.
•  T h e sections w ere cut at th e same distances from th e root tip to ch eck for development.
•  T h e percentage of root tissue th at h ad developed into aerench yma tissue w as calculated.

  T h e results are sh ow n in F ig.  7 . 1 .
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F i g .  7 . 1

  ( i )  Describe th e results sh ow n in F ig.  7 . 1 .
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  ( i i )  Describe th e structure of aerench yma a n d  exp lain h ow  th is is an adaptation th at allow s 
roots of rice plants to be submerged in w ater.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 3 ]

 ( b )  Describe a n d  exp lain t w o  oth er adaptations of rice plants to grow ing in flooded fields.
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8  ( a )  F ig.  8 . 1  is a transmission electron micrograph  of striated muscle.

F i g .  8 . 1

  O n F ig.  8 . 1 :

•  use th e letter P  w ith  a label line to sh ow  a region containing only actin
•  use th e letter Q  w ith  a label line to sh ow  a region containing only myosin 
•  use th e letter R  w ith  a label line to sh ow  a region containing both  actin and myosin.

[ 3 ]

 ( b )  S triated muscle contraction is exp lained by th e sliding filament model.

  O utline th e role of th e proteins troponin and tropomyosin in th e sliding filament model.
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 ( c )  S triated muscles can sometimes become less efficient at contracting if th ey h ave been active 
for a long time.  T h is is called muscle fatigue.

  S uggest w h y muscles may become fatigued.
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9  ( a )  F ig.  9 . 1 is a diagram outlining non- cyclic photophosphorylation.
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F i g .  9 . 1

  W ith ref erence to F ig.  9 . 1,  describ e the process of  non- cyclic photophosphorylation.
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 ( b )  F ig.  9 . 2  sh ow s th e relationsh ip betw een th e rate of ph otosynth esis and ligh t intensity.

rate of
ph otosynth esis

ligh t intensity

F i g .  9 . 2

  Describe a n d  exp lain th e relationsh ip sh ow n in F ig.  9 . 2 .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 3 ]

[ T otal:  1 0 ]

PMT



2 2

9 7 0 0 / 4 4 / M/ J/ 2 5©  U C L E S  2 0 2 5

1 0  ( a )  T h e respiratory q uotient ( R Q )  is used to indicate w h at type of substrate is being metabolised 
in respiration.

  ( i )  Define th e term respiratory q uotient.
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  ( i i )  W h en th e unsaturated fatty acid linoleic acid is respired aerobically th e eq uation is:

   C 1 8 H3 2 O 2     +     . . . . . . . . . . . . . . . .  O 2         1 8 C O 2     +     1 6 H2 O     +     energy

   C alculate h ow  many molecules of oxyg en are used w h en one molecule of linoleic acid is 
respired aerobically.

 answ er  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 1 ]

  ( i i i )  C alculate th e R Q  for linoleic acid.

 answ er  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 1 ]

 ( b )  Hummingbirds feed on nectar from flow ers.  N ectar is rich  in sugars.

  F ig.  1 0 . 1  sh ow s a h ummingbird.

F i g .  1 0 . 1
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  A study of aerobic respiration in captive h ummingbirds w as carried out.  T h e h ummingbirds 
w ere allow ed to feed freely and th en made to fast for 4  h ours.  During th e fasting period th eir 
R Q  values w ere calculated every 4 0  minutes.

  F ig.  1 0 . 2  sh ow s th e results from th is study.
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F i g .  1 0 . 2

  Describe a n d  suggest exp lanations for th e results sh ow n in F ig.  1 0 . 2 .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 4 ]

[ T otal:  7 ]

PMT



2 4

9 7 0 0 / 4 4 / M/ J/ 2 5©  U C L E S  2 0 2 5

T h e boundaries and names sh ow n,  th e designations used and th e presentation of material on any maps contained in th is q uestion paper/ insert do not imply 
official endorsement or acceptance by C ambridge Assessment I nternational E ducation concerning th e legal status of any country,  territory,  or area or any of its 
auth orities,  or of th e delimitation of its frontiers or boundaries.

Permission to reproduce items w h ere th ird- party ow ned material protected by copyrigh t is included h as been sough t and cleared w h ere possible.  E very 
reasonable effort h as been made by th e publish er ( U C L E S )  to trace copyrigh t h olders,  but if any items req uiring clearance h ave unw ittingly been included,  th e 
publish er w ill be pleased to make amends at th e earliest possible opportunity.

T o avoid th e issue of disclosure of answ er- related information to candidates,  all copyrigh t acknow ledgements are reproduced online in th e C ambridge 
Assessment I nternational E ducation C opyrigh t Acknow ledgements B ooklet.  T h is is produced for each  series of exa minations and is freely available to dow nload 
at w w w . cambridgeinternational. org after th e live exa mination series.

C ambridge Assessment I nternational E ducation is part of C ambridge Assessment.  C ambridge Assessment is th e brand name of th e U niversity of C ambridge 
L ocal E xa minations S yndicate ( U C L E S ) ,  w h ich  is a department of th e U niversity of C ambridge.

B L A N K P A G E

PMT




