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Gen er a l  Mar k in g  Gu id an ce  

 

 

 All candidates m ust  receive the sam e t reatm ent . Exam iners m ust  m ark 

the first  candidate in exact ly the same way as they m ark the last . 

 Mark schemes should be applied posit ively. Candidates m ust  be rewarded 

for what  they have shown they can do rather than penalised for om issions.  

 Exam iners should mark according to the m ark scheme not  according to 

their  percept ion of where the grade boundaries m ay lie.  

 There is no ceiling on achievem ent . All m arks on the m ark scheme should 

be used appropriately.  

 All the m arks on the m ark schem e are designed to be awarded. Exam iners 

should always award full marks if deserved, i.e. if the answer m atches the 

m ark scheme. Exam iners should also be prepared to award zero m arks if 

the candidate’s response is not  worthy of credit  according to the m ark 

scheme. 

 Where some judgm ent  is required, m ark schemes will provide the 

pr inciples by which m arks will be awarded and exem plificat ion m ay be 

lim ited. 

 When examiners are in doubt  regarding the applicat ion of the m ark 

scheme to a candidate’s response, the team  leader m ust  be consulted. 

 Crossed out  work should be m arked UNLESS the candidate has replaced it  

with an alternat ive response. 

 Mark schem es will indicate within the table where, and which st rands of 

QWC, are being assessed. The st rands are as follows:  

 

i)  ensure that  text  is legible and that  spelling, punctuat ion and gram mar 

are accurate so that  meaning is clear 

ii)  select  and use a form  and style of writ ing appropriate to purpose and to 

com plex subject  m at ter 

iii)  organise informat ion clearly and coherent ly, using specialist  vocabulary 

when appropriate 

 

 



Qu est ion  

Nu m b er  
An sw er  Mar k  

1 ( a) ( i )  C ;  
( 1 )  

 

Qu est ion  

Nu m b er  
An sw er  Mar k  

1 ( a) ( i i )  B  decreases ;  
( 1 )  

 

Qu est ion  

Nu m b er  
An sw er  Mar k  

1 ( a) ( i i i )  C ;  
 ( 1 )  

 

Qu est ion  

Nu m b er  
An sw er  Mar k  

1 ( a) ( i v )  A calcium  ;  
( 1 )  

 

Qu est ion  

Nu m b er  
An sw er  Mar k  

1 ( a) ( v )  A act in ;  
( 1 )  

 

Qu est ion  

Nu m b er  
An sw er  Mar k  

1 ( a) ( v i )  B m ore myoglobin than fast  twitch fibres ;  
( 1 )  

 

 

 

 

 

 

 

 

 



Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

1 ( b )  

 

1.  ( tendons)  at tach m uscle to bone /  eq ;  

 

2.  do not  st retch when m uscle cont racts /  all force t ransferred to 

bone /  eq ;  

 

3.  so { bone /  skeleton }  is m oved /  eq ;  

 

 

I GNORE unqualified ref to 

energy wasted 

ACCEPT converse for  

Mp 2, 3 

 

 

 

 

 

 

 ( 3 )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

2 ( a) ( i )  

 

1.  reference to { protein /  horm one /  eq}  ;   

 

2.  regulates /  switch on /  act ivates /  binds to prom oter region /  eq ;  

 

 

3.  a gene  /  allele /  mRNA synthesis  /  eq ;  

 

 

 

2. ACCEPT allows RNA 

polym erase to bind 

 

3.I GNORE t ranscript ion 

 

 

 

 

 

 

( 2 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

2 ( a) ( i i )  

 

1.  reference to { rest r ict ion enzym e /  nam ed e.g.}   ;  

 

2.  idea that  gene is rem oved from  DNA ;  

  

3.  idea of a vector is needed e.g. virus used /  (m icro)  pipet te  

inject ion, gene gun,  m icroproject ile, liposom e, plasm id ;  

 

4.  idea that  gene incorporated into {  DNA / genom e}  of zebrafish ;   

 

5.  credit  nam ed enzym e used to incorporate gene e.g. ligase ;  

1. I GNORE endonuclease 

alone 

 

 

3.I GNORE  bacteria  

 

 

 

 

 

 

 

 

 

 

 

 

 ( 3 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

2 ( b )  

 

idea of effect  on nat ive populat ions of zebrafish e.g. t ransfer of 

added gene, com pet it ion, reduct ion of populat ion ;  

 

ACCEPT effect  on predators  

 

( 1 )  

 

 

 

 

 



Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

2 ( c) ( i )  

 

idea that  { GM fish  /  fish with gene for red protein}  less likely to 

survive at  lower tem perature ;   

  

  

 

( 1 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

2 ( c) ( i i )  

 

1.  idea of difference between the{  m ean /   lowest }  tem peratures of 

the two types is sm all ;  

 

2.  I dea that  the SD shows an over lap ;   

 

3.  credit  m anipulat ion of figures e.g. difference in m eans is 1.10C 

 

 OR 

 

SD based on using non-GM 4.0 to 6.6 0C and green 5.1 to 7.70C 

;  

 

1.ACCEPT sim ilar, close 

 

 

 

 

 

 

 

 

ACCEPT that  som e of 

the greens can survive 

0.20C below the m ean 

for non-GM 

 

 

 

 

 

 

 

 

 

 

 

 

( 2 )  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

3 ( a)  

 

1.  idea that  it  shows { waves /  heart  rate  /  heart  rhythm }   ;   

 

2.  idea that  these are waves of elect r ical act ivity in the { heart  /  

skin}  ;  

 

3.  over a period of t im e /  dur ing cardiac cycle /  eq ;   

 

 

2.ACCEPT PQRST waves 

 

 

 

 

 

 

 

( 2 )  

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

3 ( b )  

 

 

1.  idea that  one breath is peak to peak or t rough to t rough ;  

 

2.  idea of count  the num ber of peaks or t roughs in a set  t im e ;  

 

3.  num ber per m inute /  eq ;  

 

4.  idea of repet it ion to obtain a m ean or im prove reliabilit y ;  

 

  

 

 

 

 

 

 

 

 

 

 ( 3 )  



 

  

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

* 3 ( c) ( i )  

 

QWC – Spelling of technical term s m ust  be correct  and the answer 

m ust  be organised in a logical sequence 

 

1.  concent rat ion of carbon dioxide in the { alveoli /  lungs /  eq}  is 

higher /  eq ;  

 

2.  concent rat ion of carbon dioxide in the blood is higher /  eq ;  

 

3.  idea of pH of blood falls (due to increased CO2))   ;  

 

4.  (CO2 /  pH levels in blood)  detected by chemoreceptors ;  

 

5.  in { carot id body /  carot id artery /  aort ic body /  aorta}  ;  

 

6.  reference  to { vent ilat ion  /  respiratory}  cent re ;  

 

7.  idea of cont rol is in medulla ;  

 

8.  sends{  m ore /  eq}  im pulses along { neurones /  nerves}  ;  

 

9.  to intercostals m uscles /  diaphragm  ;  

 

 

QWC emphasis is logical 

sequence 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      ( 5 )  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

3  ( c) ( i i )  

 

1.  ( inhaled)   air  has a lower CO2  ;  

 

2.   idea that  the CO2 concent rat ion in blood is higher than in the 

{ alveoli /  lungs /  eq}   ;   

 

3.  (so)  CO2 m oving { down concent rat ion gradient   /   out  of  

blood}   /  eq ;  

 

4.  CO2 lost  ( to atm osphere)  through { exhaling  /  breathing /  

vent ilat ion /  eq}  ;  

  

 

 

 

 

 

 

 

 

 

( 3 )  



Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

4 ( a) ( i )  

 

idea that  kit tens visual system  is sim ilar to hum ans 

 OR 

{ less /  un}  ethical to use hum an babies ;  

 

ACCEPT visual cortex /  

vision developm ent  /  brain 

 

 ( 1 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

4 ( a) ( i i )  idea of reducing genet ic variat ion ;  ACCEPT sim ilar genes /  

sim ilar genotype 

  ( 1 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

4 ( b )  ( i )  

 

1.  rhodopsin { splits /  bleaches /  breakdown /  eq}  ;  

 

2.  into opsin and ( t rans- ) ret inal ;  

 

3.  idea of a change in shape of ret inal /  cis- ret inal into t rans-

ret inal ;  

 

 

 

 

3.ACCEPT ret inol 

 

 

 

 

 ( 2 )  

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

4 ( b ) ( i i )  

 

1.  ( lack of st imulus/ light  in r ight  eye m eant  that ) {  fewer 

im pulses /  less fir ing /  eq}  to { visual cortex /  target  cells /  

ocular colum ns /  eq}  ;  

 

2.  less neurot ransm it ter released /  eq ;  

 

3.  synapses { weakened /  lost  /  dest royed /  inact ive /  eq}  ;  

 

4.  neurones for r ight  eye lost  /  eq ;  

 

5.  idea that  neurones for left  eye develop ;  

 

6.  { cell /  ocular}  colum ns { sm aller for r ight  eye /  larger for left  

eye }  ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

4 ( c)  

 

one from :  

 

will feel pain /  cruel /  animals have r ights /  not  given their  

consent  /  causes { damage /  harm  /  blindness /  st ress}  /  eq ;  

 

 

 

 

 

( 1 )  



Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

5 ( a) ( i )  

 

B  -  70 mV ;   

 

 

 

 ( 1 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

5 ( a) ( i i )  

 

1.  idea that  pd changes from  negat ive to posit ive  ;   

 

2.  by 100 mV ;  

 

1.ACCEPT becom es posit ive, 

changes from -70 to + 30 

m V 

 

 

 

 ( 2 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t i on a l  Gu id an ce Mar k  

5 ( a) ( i i i )  

 

 

 

1.  idea that  perm eability of m embrane to Na+  increases ;  

 

2.  Na+  { channels /  gates}  open ;  

 

3.  detail of channels e.g. { voltage-gated /  voltage-dependent}  

channels, act ivat ion gate opened ;  

 

4.  Na+  m ove into neurone ;   

 

5.  through diffusion /  down the { concent rat ion/ eq}  gradient  ;  

 

6.  st im ulates m ore Na+  channels to open /  ref to posit ive 

feedback ;  

 

7.  idea that  pd is posit ive because of excess { Na+  /  eq}  inside 

neurone ;  

ACCEPT Sodium  ions  

NOT  Sodium  but  penalise 

once only 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( 5 )  

  



Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

5 ( b )  

 

1.  idea that  (second st im ulus)  is occurr ing dur ing the act ion 

potent ial ;  

2.  idea that  ( the neurone)  has not  reached the rest ing potent ial 

;  

3.  idea that  sodium  ion channels closed ;  

 

1.ACCEPT during (absolute)  

refractory per iod 

 

 

 

 

 

 

( 2 )  

 

  



Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

6  ( a)  

 

1.  idea that  it  com es from  pre-synapt ic neurone e.g. from  

vesicles that  bind to pre-synapt ic membrane ;  

 

2.  it  diffuses  { across the synapt ic gap /  eq}  ;  

 

3.  idea that  it  { affects /  eq}  post -synapt ic{  neurone /  

m em brane}  ;  

 

 

 

 

 

 

3.ACCEPT receptors, 

depolarises , init iate 

act ion potent ial,  effect  

on Na{  ions /  channels }  

 

 

 

 

 

 

 

 

 ( 2 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

6 ( b )  

 

1.  idea that  serotonin not  reabsorbed OR SSRI  binds to 

reuptake proteins ;  

 

2.  reference to{  synapse /  synapt ic cleft }  ;  

 

3.  idea that  there is a high level of serotonin ;  

 

4.  idea that  serotonin cont inues to have an effect  e.g. serotonin 

cont inues to bind to receptors in post -synapt ic membrane ;  

 

 

1.ACCEPT rem ains, 

stays 

 

 

 

 

3.ACCEPT level stays 

high, builds up 

 

 

 

 

 

 

 

 

 

 

 

 ( 2 )  

 

 

 

 

 

 

 

 

 

 



Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

6 ( c) ( i )  

 

1.  idea that  m ean degree of m uscle cont ract ion decreases ;  

 

2.  idea that  Calcium  ion channels are less responsive ;  

 

3.  in { sensory /  eq}  neurone ;  

 

4.  idea that  fewer Ca2+  taken up ;  

 

5.  idea that  less neurot ransm it ter  released ;   

 

 

6.  idea of fewer im pulses in motor neurone  or to muscle ;  

 

 

 

 

 

 

 

  

5.ACCEPT fewer vesicles 

m ove to presynapt ic 

m embrane /  

neurot ransm it ter depleted 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

6 ( c) ( i i )  

 

1.  reference to different  volum e(s)  used ;   

 

2.  idea that  muscle cont ract ion is measured for each 

num ber of t im es the volum e was repeated ;  

 

3.  idea of sam e type of sound ;  

 

4.  idea of cont rol of one other abiot ic variable e.g other 

noise , tem perature, rest  per iod, interval between t r ials ;  

 

5.  idea of cont rol of volunteers  e.g. sam e age, gender, 

hearing abilit y ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 4 )  

 

  



Qu est ion  

Nu m b er  
An sw er  Ad d i t i on a l  Gu id an ce Mar k  

* 7 ( a)  

 

QWC – Spelling of technical term s m ust  be correct  and 

the answer must  be organised in a logical sequence 

 

1.  idea that  the fuel is from  m etabolic processes eg 

from  glycolysis , from   pyruvate ;  

 

 

2.  2 carbon com pound ;  

 

3.  idea that  this is added to a 4 carbon com pound to 

form  a 6 carbon com pound ;  

 

4.  idea that  carbon dioxide released during Krebs cycle 

;  

 

5.  { hydrogens /  protons /  eq}  rem oved ;  

 

6.  at tached to NAD /  used to reduce NAD /  form at ion 

of NADH;  

 

7.  ref to reduct ion of FAD /  form at ion of FADH2 ;  

 

8.  reference to form at ion of ATP ;  

 

9.  idea of regenerat ion of the 4 carbon compound ;  

 

10. idea that  oxygen used in form at ion of water ;  

QWC em phasis clar ity of wr it ten 

expression 

ACCEPT Mps when they can be clearly 

ident ified from  a diagram  but  if a diagram  

only then penalise by 1 m ark 

 

2.ACCEPT acetyl coenzym e A /  acetyl coA  

 

3.ACCEPT oxaloacet ic acid  

     cit rate /  cit r ic acid 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( 6 )  

 

 

 

 



 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

7 ( b )  

 

 

1.  double m em brane bound /  nuclear envelope ;  

 

2.  ref to nuclear pores ;  

 

3.  presence of one or m ore nucleoli ;  

 

4.  idea of contains genet ic mater ial ;  

 

ACCEPT Mps from  clear labelled 

diagram  

 

 

 

 

 

4.ACCEPT  DNA, chrom osom es, 

chromat in 

 

 

 

 

 

 

 

( 3 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

7 ( c)  

 

1.  idea that  st ructure of DNA is changed  

OR { spontaneous /  random }  change in { gene /  DNA}  ;  

 

2.  { sequence /  num ber /  eq}  of { bases /  codons / eq}  changed 

;  

 

 

 

2.ACCEPT addit ion, delet ion 

etc as eq to num ber /  

sequence 

 

 

 

 

 ( 2 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

7 ( d )  

 

 

 

723 913 ÷  40 000 /  (1 ÷  40 000)  x 723 913 ;  

18 ;   

Correct  answer gains both 

marks 

 

I GNORE 18.1 

 

 

 

 

 ( 2 )  

 

 

 

 

 

 

 



 

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

7 ( e)  

 

1.  m ore glucose in (pancreat ic)  cells /  eq ;  

 

2.  m ore { respirat ion /  Krebs cycle /  oxidat ive phosphorylat ion}  

in m itochondria /  eq ;  

 

3.  m ore ATP { produced /  present  /  eq}  ;  

 

4.  ATP level detected ;  

 

 

2.NOT m itochondria respire 

glucose 

 

 

 

 

 

 

 

 

 ( 3 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

7 ( f )  

 

1.  idea of inject ion procedure carr ied out  ;   

 

2.  idea that  study done with eggs with no { intervent ion /  

cytoplasm  /  m itochondria}  added   

 

     OR an inert  substance added /  ext ract  from  bad egg added ;  

 

 

 2.ACCEPT no t ransfer to 

infert ile eggs/  bad eggs  

 no ext ract  from  donor 

eggs/ good eggs  

 no ooplasm ic t ransfer  

 

 

 

 

 

 

 

 

 ( 2 )  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

7 ( g )  

 

1.  idea that  enzym e produced is non- funct ional ;  

 

2.  idea that   oxidat ive phosphorylat ion stops /  aerobic 

respirat ion stops ;  

 

3.  idea of accumulat ion of { oxidat ive phosphorylat ion 

subst rates /  NADH /  FADH2 /  eq} ;  

  

4.  idea that  Krebs cycle stops ;  

 

5.  glycolysis cont inues  /  eq ;  

 

6.  so ATP can be supplied ;  

 

7.  pyruvate converted to lactate /  lact ic acid ;  

 

8.  to stop accumulat ion of pyruvate /  prevent  inhibit ion of 

glycolysis ;  

1. ACCEPT  act ive site 

changed, or link to Mp2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.NOT just  lactate alone 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( 5 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

7 ( h )  ( i )  

 

idea that  genet ic status of embryo is known (before 

im plantat ion)   /   lim it  inherited disorders /  do not  im plant  

unhealthy em bryo ;  

 

 

NB needs to be em bryo 

I GNORE  paternity test ing /  

references to abort ion 

 

 

 

 ( 1 )  

 



 

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

7 ( h )  ( i i )  

 

idea that  som e em bryos m ay be selected rather than others ;  ACCEPT against  abort ion , 

r ight  to life, dest roying life ,  

r ights of embryo,  r ights of 

disabled, spare em bryos, 

designer babies, eugenics 

 

 

( 1 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

7 ( i )  

 

1.  t ropical /  eq ;  

 

2.  as produce less heat  /  eq ;  

 

3.  m ore ATP produced /  eq ;  

 

4.  idea that  ATP available for muscle cont ract ion ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ( 3 )  

 

Qu est ion  

Nu m b er  
An sw er  Ad d i t ion a l  Gu id an ce Mar k  

7 ( j )  

 

1.  idea that  m itochondrial { DNA / genes}  mutate rapidly  

 

OR 

 

idea of interbreeding is less successful e.g.  reduced 

viability of offspr ing, offspring { die early /  lack energy /  

develop slowly /  less fert ile /  have incom pat ible 

m itochondria}  ;  

 

2.  leading to { reproduct ive isolat ion /  no interbreeding}  ;  

 

I GNORE evolve 

 

 

 

 

 

 

 

 

 

 

 

 ( 2 )  
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